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GENERAL INFORMATION II 





CONTENTS OVERVIEW 

Historically, Integrated Device Technology has presented our product offerings entirely under 
one cover. For ease of use for our customers, we have divided the products into fou r separate data 
books - logic, Specialized Memory, RISC and Static RAM. 

IDT's 1990 Specialized Memories Data Book is comprised of new and revised data sheets and 
application notes for the ECl, FIFO, Speciality Memory and Subsystem product lines. Also 
included is a current, complete packaging section for all IDT product groups. This section will be 
updated in each subsequent data book with the latest available packages. 

The Specialized Memories Data Book's Table of Contents contains a listing of the products 
contained in the 1990 Specialized Memories Data Book, as well as those products which we 
believe will be contained in the remaining three data books - the logic Data Book is already in 
print, while RISC and SRAM will be published later in the year. The numbering scheme is slightly 
different from the past. The number in the bottom center of the page denotes the section number 
and the sequence of the data sheet within that section, (Le. 5.5 would be the fifth data sheet in the 
fifth section). The number in the lower right hand corner is the page number of that particular data 
sheet. 

Integrated Device Technology, a recognized leader in high-speed CMOS technology, produces 
a broad line of products, enabling us to provide a complete CMOS solution to designers of high
performance digital systems. Our products include industry standard devices, as well as products 
with speed, lower power, package and/or architectural benefits that allow the designer to achieve 
significantly improved system performance. 

Use this book to find ordering Information: Start with the Ordering Information chart at the 
back of each data sheet or the Cross Reference Guides (in Section 1 ), along with the Package 
Outline Index (page 4.2), to compose the complete IDT part number. Reference data on our 
Technology Capabilities and Quality Commitments are included in separate sections (2 and 3, 
respectively) . 

Use this book to find product data: Start with the Table of Contents, organized by product 
line (page 1.3), orwith the Numeric Table of Contents across all product lines (page 1.4). These 
indexes will direct you to the page on which the complete technical data sheet can be found. Data 
sheets may be of the following type: 

ADVANCE INFORMATION - contain initial descriptions, subject to change, for products that 
are in development, including features and block diagrams. 

PRELIMINARY - contain descriptions for products soon to be, or recently, released to 
production, including features, pinouts and block diagrams. Timing data are based on simulation 
or initial characterization and are subject to change upon full characterization. 

FINAL - contain minimum and maximum limits specified over the complete supply and 
temperature range for full production devices. 

New products, product performance enhancements, additional package types and new product 
families are being introduced frequently. Please contact your 10caiiDT sales representative to 
determine the latest device specifications, package types and product availability. 
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LIFE SUPPORT POLICY 
Integrated Device Technology's products are not authorized for use as critical components In life support devices 
or systems unless a specific written agreement pertaining to such Intended use Is executed between the manufac
turer and an officer of lOT. 
1. LIfe support devices or systems are devices or systems which (a) are Intended for surgical Implant Into the body 
or (b) support or sustain life and whose failure to perform, when properly used In accordance with Instructions for 
use provided In the labeling, can be reasonably expected to result In a significant Injury to the user. 
2. A critical component Is any component of a life support device or system whose failure to perform can be rea
sonably expected to cause the failure of the life support device or system, or to affect Its safety or effectiveness. 

Note: Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, 
in order to improve design or performance and to supply the best possible product. lOT does not assume any responsibility for use of any 
circuitry described other than the circuitry embodied in an lOT product. The Company makes no representations that circuitry described 
herein is free from patent infringement or other rights of third parties which may result from its use. No license is granted by implication or 
otherwise under any patent, patent rights or other rights, of Integrated Device Technology, Inc. 
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128K x 8 CMOS Static RAM Module. ......... ................................. ............... ..... .......... 8.21 
256K x 8 CMOS Static RAM Module ........ .... ........................... ................ ... ............... 8.22 
512K x 8 CMOS Static RAM Module ......................................................................... 8.23 
512K x 8 CMOS Static RAM Module ......................................................................... 8.23 
512K x 8 CMOS Static RAM Module ......................................................................... 8.24 
512K x 8 CMOS Static RAM Module......................................................................... 8.25 
64K x 9 CMOS Static RAM Module ........................................................................... 8.18 
256K x 9 CMOS Static RAM Module ......................................................................... 8.26 
16K x 16 CMOS Static RAM Module ............ ....... ........ .......... ...... ........ ......... ....... ...... 8.27 
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32K x 16 CMOS Static RAM Module ........ ....................... ... ... ......... ... ...... .......... ........ 8.29 
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SRAM MODULES (CONTINUED) 
IDT8MP612S 32K x 16 CMOS Static RAM Module ........................................................................ . 
IDT8MP612L 32K x 16 CMOS Static RAM Module ........................................................................ . 
IDT7M624 64K x 16 CMOS Static RAM Module ........................................................................ . 
IDT8M624 64K x 16 CMOS Static RAM Module ........................................................................ . 
IDT8MP624S 64K x 16 CMOS Static RAM Module ........................................................................ . 
IDT8MP624L 64K x 16 CMOS Static RAM Module ........................................................................ . 
IDT7M4016 256K x 16 CMOS Static RAM Module ...................................................................... . 
IDT7MP4047 512K x 16 CMOS Static RAM Module ...................................................................... . 
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IDT7MP4031 16K x 32 CMOS Static RAM Module ....................................................................... .. 
IDT7M4003 32K x 32 CMOS Static RAM Module ....................................................................... .. 
IDT7M4017 64K x 32 CMOS Static RAM Module ........................................................................ . 
IDT7MP4036 64K x 32 CMOS Static RAM Module ....................................................................... .. 
IDT7M4013 128K x 32 CMOS Static RAM Module ..................................................................... .. 
IDT7MP4045 256K x 32 CMOS Static RAM Module ..................................................................... .. 
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IDT7MB6043 
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(Multiprocessor) .............................................................................................. .. 
(2 x 16K x 60) Data/Instruction Cache Module for IDT79R3000 CPU ...................... . 
(2 x 16K x 60) Data/Instruction Cache Module for IDT79R3000 CPU 

(Multiprocessor) .............................................................................................. .. 
(2 x 16K x 64) Data/Instruction Cache Module for General Purpose CPUs ............ .. 
(2 x 16K x 60) Data/Instruction w/Resettable Instruction Tag .................................. . 
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IDT7M6032 16K x 32 Writable Control Store Static RAM Module .............................................. .. 
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Subsystem Custom Module Capabilities ............................................................................................................ .. 
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FIFO Products Application Notes 
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Using the IDT721 03/1 04 Serial-Parallel FIFO .......................................................... . 
Performance Advantages with IDT's Flagged FIFOs ............................................... . 
General Purpose (16-Bit to 8-Bit) BiFIFO Interface .................................................. . 
The BiFIFO Parity Generation and Checking .......................................................... .. 
The Programmable Flags of BiFIFOs ....................................................................... . 
The BiFIFO Expansion Configuration ...................................................................... .. 
The BiFIFO Bypass ................................................................................................. .. 
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Approach .......................................................................................................... . 
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Subsystems Products Application Notes 
AN-44 Design Guidelines for Custom Module Packages ..................................................... 9.26 
AN-74 Understanding Dual-Port Shared Memory Modules .................................................. 9.27 
AN-75 Using the IDT7M4017 in an 8-Bit and 16-Bit Wide Organization .............................. 9.28 
AN-76 Using the IDT7MB6049 Cache Module with the IDT79R3000 RISC Processor 

in Single or Multiprocessor Systems ................. ........................... .... .......... ...... 9.29 

lOT SALES OFFICE, REPRESENTATIVE AND DISTRIBUTOR LOCATIONS 

1.3 6 



1990-91 LOGIC DATA BOOK' 
The following Is a listing of the data sheets located In the 1990-91 Lagle Data Book available under separate cover: 

COMPLEX LOGIC PRODUCTS 

DSP AND MICROSLICETM PRODUCTS 
IDT39C01 4-Bit Microprocessor Slice ............................................................... , ........................ . 
IDT39C10 12-Bit Sequencer ..................................................................................................... .. 
lOT 49C402 16-Bit Microprocessor Slice ..................................................................................... .. 
IDT49C410 16-Bit Sequencer ...................................................................................................... . 
I DT721 OL 16 x16 Parallel Multiplier-Accumulator .................................................................... . 
IDT7216L 16 x 16 Parallel Multiplier ........................................................................................ .. 
IDT7217L 16 x 16 Parallel Multiplier (32 Bit Output) ................................................................. . 
IDT7381L 16-Bit CMOS Cascadable ALU ................................................................................ . 
IDT7383L 16-Bit CMOS Cascadable ALU ............................................................................... .. 

READIWRITE BUFFER PRODUCTS 
IDT73200L 16-Bit CMOS Multilevel Pipeline Register ................................................................ . 
IDT73201 L 16-Bit CMOS Multilevel Pipeline Register ................................................................ . 
IDT73210 Fast Octal Register Transceiverw/Parity ................................................................. . 
IDT73211 Fast Octal Register Transceiver w/Parity ................................................................ .. 

ERROR DETECTION AND CORRECTION PRODUCTS 
IDT39C60 16-Bit Cascadable EDC ................................................................... , ....................... .. 
IDT49C460 32-Bit Cascadable EDC ............................................................................................ . 
IDT49C465 32-Bit CMOS Flow-ThruEDC Unit ............................................................................ . 
IDT49C466 64-BIT CMOS Flow-ThruEDC Unit ........................................................................... . 

GRAPHICS PRODUCTS 
IDT75C457 
IDT75C458 
IDT75C48 
IDT75C58 

CMOS Single 8-Bit PaletteDACTM for True Color Applications ................................ . 
Triple 8-Bit PaletteDACTM ......................................................................................... . 
8~Bit Flash ADC ........................................................................................................ . 
8-Bit Flash ADC with Overflow Output .................................................................... .. 

STANDARD LOGIC PRODUCTS 
I DT29FCT52T 
IDT29FCT53T 
IDT29FCT520T 
IDT29FCT521T 
IDT54/74FCT138T 
I DT54/74FCT139T 
IDT54/74FCT151T 
IDT54/74FCT251T 
IDT54/74FCT157T 
I DT54/74FCT257T 
IDT54/74FCT161T 
IDT54/74FCT163T 
I DT54/7 4FCT191 T 
IDT54/74FCT193T 
I DT54/74FCT240T 
IDT54/74FCT241T 
I DT54/74FCT244T 
I DT54/74FCT540T 
IDT54/74FCT541T 
I DT54/74FCT245T 

Non-inverting Octal Registered Transceiver ............................................................. . 
Inverting Octal Registered Transceiver .................................................................... . 
Multi-level Pipeline Register ..................................................................................... . 
Multi-level Pipeline Register ..................................................................................... . 
1-of-8 Decoder .......................................................................................................... . 
Dual 1-of-4 Decoder ................................................................................................. . 
8-lnput Multiplexer ................................................................................................... .. 
8-lnput Multiplexer w/3-State .................................................................................... . 
Quad 2-lnput Multiplexer ......................................................................................... .. 
FQuad 2-lnput Multiplexer w/3-State ........................................................................ . 
Synchronous Binary Counter w/Asynchronous Master Reset .................................. . 
Synchronous Binary Counter w/Synchronous Reset.. .............................................. . 
Up/Down Binary Counterw/Preset and Ripple Clock .............................................. .. 
Up/Down Binary Counter w/Separate Up/Down Clocks .......................................... .. 
Inverting Octal Buffer/Line Driver ............................................................................ .. 
Non-inverting Octal Buffer/Line Driver ...................................................................... . 
Non-inverting Octal Buffer/Line Driver ..................................................................... .. 
Inverting Octal Buffer/Line Driver ............................................................................ .. 
Non-inverting Octal Buffer/Line Driver ...................................................................... . 
Non-inverting Octal Transceiver ............................................................................... . 
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STANDARD LOGIC PRODUCTS (CONTINUED) 
I DT54/74 FCT640T 
I DT54/74FCT645T 
I DT54/74FCT273T 
I DT54/74FCT299T 
IDT54/74FCT373T 
IDT54/74FCT533T 
I DT54/74FCT573T 
IDT54/74FCT374T 
IDT54/74FCT534T 
IDT54/74FCT574T 
IDT54/74FCT377T 
I DT54/74FCT399T 
IDT54/74FCT521T 
I DT54/74FCT543T 
I DT54/74FCT646T 
I DT54/74FCT648T 
IDT54/74FCT651T 
IDT54/74FCT652T 
IDT54/74FCT620T 
I DT54/74FCT623T 
IDT54/74FCT621T 
I DT54/74FCT622T 
IDT54/74FCT821T 
I DT54/74FCT823T 
IDT54/74FCT825T 
IDT54/74FCT827T 
IDT54/74FCT828T 
IDT54/74FCT841T 
I DT54/74FCT843T 
I DT54/74FCT845T 

IDT29FCT52 
IDT29FCT53 
IDT29FCT520 
IDT49FCT661 
I DT49 FCT804 
I DT49 FCT805 
I DT49 FCT806 
IDT49FCT818 
IDT49C25 
IDT39C8XX 
IDT54/74FCT138 
IDT54/74FCT139 
IDT54/74FCT161 
IDT54/74FCT163 
IDT54/74FCT182 
IDT54/74FCT191 
IDT54/74FCT193 
I DT54/74FCT240 
IDT54/74FCT241 
I DT54/74FCT244 
I DT54/74FCT540 
IDT54/74FCT541 
I DT54/74FCT245 
IDT54/74FCT640 

Inverting Octal Transceiver ........................................................................................ 6.11 
Non-inverting Octal Transceiver ................... : ................................. ; .................. : .. ;.... 6.11 
Octal D Flip-Flop w/Common Master Reset ........................................................ ...... 6.12 
8 Input Universal Shift Register w/Common Parallel I/O Pins ...................... ............. 6.13 
Non-inverting Octal Transparent Latch w/3-State .......... .......... .............. ................... 6.14 
Inverting Octal Transparent Latch w/3-State ............................................................. 6.14 
Non-inverting Octal Transparent Latch w/3-State ......................................... ............ 6.14 
Non-inverting Octal D Register ........................ ............ ........................ ............ .......... 6.15 
Inverting Octal D Register ............ ~............................................................................ 6.15 
Non-inverting Octal D Register ........ ........... .................... ............ .............. ....... .......... 6.15 
Octal D Flip-Flop w/Clock Enable ..................................................... ~........................ 6.16 
Quad Dual-Port Register ........................ ....... ........ ..... ............................. ............ ...... 6.17 
8-Bit Identity Comparator.. ................. .................................................................. ...... 6.18 
Non-inverting Octal Latched Transceiver .................................................................. 6.19 
Non-inverting Octal Registered Transceiver ............. ................................................. 6.20 
Inverting Octal Registered Transceiver ..................................................................... 6.20 
Inverting Octal Registered Transceiver ..................................................................... 6.20 
Non-inverting Octal Registered Transceiver ............ ............ ................... ............. ...... 6.20 
Inverting Octal Bus Transceiver w/3-State .................... ............ .............. ............ ...... 6.21 
Non-inverting Octal Bus Transceiver w/3-State ....... ....... ..... ........................ ........ ...... 6.21 
Non-inverting Octal Bus Transceiver (Open Drain) ................................................... 6.22 
Inverting Octal Bus Transceiver (Open Drain) ............. ............ ................................. 6.22 
10-Bit Non-inverting Register w/3-State ....................................................... ............. 6.23 
9-Bit Non-inverting Register w/Clear & 3-State .............................................. ........... 6.23 
8-Bit Non-inverting Register w/Clear & 3-State ......................................................... 6.23 
10-Bit Non-inverting Buffer ........................ ....... ........ ................. ....... ................ ......... 6.24 
10-Bit Inverting Buffer ................. .................... ................................... ....... .................. 6.24 
10-Bit Non-inverting Latch ........ ......... ....................................... ..... ............ ................ 6.25 
9-Bit .Non-inverting Latch ................. .......... ................. ............................. ......... ......... 6.25 
8-Bit Non-inverting Latch........................................................................................... 6.25 

Non-inverting Octal Registered Transceiver .............................................................. 6.26 
Inverting Octal Registered Transceiver ......................... ................... .............. ..... ...... 6.26 
Multi-level Pipeline Register...................................................................................... 6.27 
16-Bit Synchronous Binary Counter ............................................................. ............. 6.28 
High-Speed Tri-Port Bus Multiplexer ........................... : .............. ~.............................. 6.29 
Buffer/Clock Driver w/Guaranteed Skew............. ....... ......... .............. ...... ...... ..... ....... 6.30 
Buffer/Clock Driver w/Guaranteed Skew.......................................................... ......... 6.30 
Octal Register with SPCTM ............................... ............. ............ ....... ..... ......... ........... 6.31 
Microcycle Length Controller ...................................................................................... 6.32 
IDT39C8XXX Family .................................................................. '............................... 6.33 
1-of-8 Decoder ...................... ....................................... ....... .......................... ....... ...... 6.34 
DuaI1-of-4 Decoder .................................................................................................. 6.35 
Synchronous Binary Counter w/Asynchronous Master Reset ................................... 6.36 
Synchronous Binary Counterw/Synchronous Reset................................................. 6.36 
Carry Lookahead Generator : .................................................. :.................................. 6.37 
Up/Down Binary Counter w/Preset and Ripple Clocks .............................................. 6.38 
Up/Down Binary Counter w/Separate Up/Down Clocks ............................................ 6.39 
Inverting Octal Buffer/Line Driver .............................................................................. 6.40 
Non-inverting Octal Buffer/Line Driver ..................................... :................................. 6.40 
Non-inverting Octal Buffer/Line Driver ....... ................. ....... ........................................ 6.40 
Inverting Octal Buffer/Line Driver .............................................................................. 6.40 
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Non-inverting Octal Transceiver ................................................................................ 6.41 
Inverting Octal Transceiver ........................................................................................ 6.41 

1.3 8 



1990-91 LOGIC DATA BOOK (CONTINUED) PAGE 

STANDARD LOGIC PRODUCTS (CONTINUED) 
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I DT54/74FCT273 
I DT54/74FCT299 
IDT54/74FCT373 
I DT54/74FCT533 
IDT54/74FCT573 
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IDT54/74FCT534 
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IDT54/74FCT377 
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IDT54/74FBT241 
I DT54/74FBT244 
IDT54/74FBT245 
I DT54/74FBT373 
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I DT54/74FBT2373 
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Non-inverting Octal Transceiver ............................................................................... . 
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The following is a list of data sheets expected to be Included In the RiSe Data Book due for publication 4Q90. 
Until Its release, please refer to your 1989 Data Book Supplement. 

RISC MICROPROCESSOR PRODUCTS 
RISC COMPONENTS 
IDT79R3000A 
IDT79R3001 
IDT79R3010A 
IDT79R3020 
IDT79R30Sx 
IDT79R3720 
IDT79R3721 
IDT79R4000 
IDT79R4000SP 

Second Generation MIPS RISC CPU 
IDT RISControlier™ CPU for Embedded and Real Time Applications 
Floating-Point Accelerator for the R3000A and R3001 
RISC CPU Write Buffer for R3000A and R3001 
Integrated RISC Microporccessor Family for Embedded Applications 
Bus Exchanger for R30Sx Memory Systems 
DRAM Controller for R30Sx Based Systems 
Third Generation RISC Microprocessor 
Third Generation RISC Microporcessor for Desktop Applications 

Rise DEVELOPMENT SYSTEMS 
RS1210 RISComputer™ Development System 
RC2030 RISComputer™ Development System 
RC3240 RISComputer™ Development System 
RC3260 RISComputer™ Development System 
M/2000 RISComputer™ Development System 

Rise DEVELOPMENT SOFTWARE 
3106 Ada Ada Compiler 
3120C-SRC (SPP) System Programmer's Package 
3123C-SRC (SPP/e) System Programmer's Packagele 
3178C-SRC (ASAPP) Ada Stand-alone Programmer's Package 

RISC SUBSYSTEM PRODUCTS 
Rise epu MODULES 
IDT7RS101 

IDT7RS101F 

IDT7RS102 

IDT7RS102F 

IDT7RS103 
IDT7RS103F 
IDT7RS104 

IDT7RS104F 

IDT7RS10S 

IDT7RS10SF 

IDT7RS107F 

Rise TargetSystems 
IDT7RS301 
IDT7RS302 
IDT7RS303 

R3000 Module w/64K I-Cache, 64K D-Cache, 
4 Word Read Buffer and 1 Word Write Buffer 

R3000, R3010 Module w/64K I-Cache, 64K p-Cache, 
4 Word Read Buffer and 1 Word Write Buffer 

R3000 Module w/16K I-Cache, 16K D-Cache, 
1 Word Read Buffer and 1 Word Write Buffer 

R3000, R3010 Module w/16K I-Cache, 16K D-Cache, 
1 Word Read Buffer and 1 Word Write Buffer 

R3000 Module w/16K I-Cache and 16K D-Cache 
R3000, R3010 Module w/16K I-Cache and16K D-Cache 
R3001 Module wi 128K I-Cache, 128K D-Cache, 

1 Word Read Buffer and 1 Word Write Buffer 
R3001, R3010 Module w/128K I-Cache, 128K D-Cache, 

1 Word Read Buffer and 1 Word Write Buffer 
R3000 Module w/32K I-Cache, 16K D-Cache, 

1 Word Read Buffer, 1 Word Write Buffer and IDT Bus 
R3000, R3010 Module w/32K I-Cache, 16K D-Cache, 

1 Word Read Buffer, 1 Word Write Buffer and IDT Bus 
R3000, R3010 Module w/64K I-Cache, 64K D-Cache, 

OR3020 and 1 Word Read Buffer 

TargetSystem™ for IDT7RS1 01 
TargetSystem™ for IDT7RS1 02 
TargetSystem™ for IDT7RS1 03 
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RISC DATA BOOK (CONTINUED) 

RISC SUBSYSTEM PRODUCTS (CONTINUED) 
RISC TargetSystems (CONTINUED) 
IDT7RS304 TargetSystem™ for IDT7RS1 04 
IDT7RS305 TargetSystem™ for IDT7RS105 
IDT7RS307 TargetSystem™ for IDT7RS1 07 

SUPPORT PRODUCTS 
IDT7RS201 
IDT7RS202 
IDT7RS203 
IDT7RS340 
IDT7RS341 
IDT7RS342 
IDT7RS343 
IDT7RS347 
IDT7RS353·B 
IDT7RS353·MB 
IDT7RS353·S 
IDT7RS353·MS 
IDT7RS355·B 
IDT7RS355·MB 
IDT7RS355·S 
IDT7RS355·MS 
IDT7RS356·2B 

IDT7RS356·3B 
IDT7RS356·3MB 
IDT7RS357·1B 
I DT7RS357·1 MB 
I DT7RS357 ·2B 
IDT7RS357·2MB 
IDT7RS357·3B 
IDT7RS357·3MB 
IDT7RS361·B 
IDT7RS361·MB 
IDT7RS361·E 
IDT7RS361·S 
IDT7RS361·MS 
IDT7RS363·1 
IDT7RS363·2 

IDT7RS364 

IDT7RS365 
IDT7RS366 
IDT7RS382 
IDT7RS383 

Nubus Board 
Nubus Board, Supports Nubus Memory 
Nubus Board, Supports Onboard Memory 
System Board 
Personality Board for IDT7RS101 
Personality Board for IDT7RS102 
Personality Board for IDT7RS103 
Personality Board for IDT7RS107 
JMI C-Executive™ Binary Code 
JMI C-Executive™ Maintenance for Binary Code 
JMI C-Executive™ SourceCode 
JMI C-Executive™ Maintenance for Source Code 
Floating Point Library Binary Code 
Floating Point Library Maintenance for Binary Code 
Floating Point Library Source Code 
Floating Point Library Maintenance for Source Code 
R3000 C-Compiler Binary Code for 80286,80386 IDT7RS356-2MB R3000 

C-Compiler Maintenance for Binary Code for 80286, 80386 PC-DOS 
R3000 C-Compiler Binary Code for PC SCO XENIX 
R3000 C-Compiler Maintenance for Binary Code SCO XENIX 
R3000 Macro Assembler Binary Code for 8086, 8088 PC-DOS 
R3000 Macro Assembler Maintenance for Binary Code 8086, 8088 
R3000 Macro Assembler Binary Code for 80286, 80386 PC-DOS 
R3000 Macro Assembler Maintenance for Binary Code 80286, 80386 
R3000 Macro Assembler Binary Code for PC SCO XENIX 
R3000 Macro Assembler Maintenance for Binary Code SCO XENIX 
I DT PROM Monitor Binary Code 
IDT PROM Monitor Maintenance for Binary Code 
IDT PROM Monitor Binary Code - in 4 EPROMs 
lOT PROM Monitor Source Code 
lOT PROM Monitor Maintenance for Source Code 
R3000 PGA Breakout Board and HP 16500A Logic Analyzer Set-up Software 
R3000 PGA Breakout Board and HP 16500A Logic Analyzer Set-up Software 

and 5 HP Adapters' 
HP 16500A Logic Analyzer Disassembler Software for 7RS300 Series 

TargetSystems™ 
R3000 Flatpack Version 
R3001 PGA Version 
R3000 Evaluation Board 
R3001 Evaluation Board 

MacStation™ DEVELOPMENT SYSTEM 
IDT7RS501·1 MacStation™ Development System wllDT7RS201 Nubus Board, IDT/ux and C-Compiler 
IDT7RS501·1 D MacStation™ Development System Documentation 
IDT7RS501·1 M MacStation™ Development System Maintenance 
IDT7RS501·2 MacStation™ Development System w/150MB External Hard Disk, 40MB External 

Tape Drive, IDT7RS201 Nubus Board, IDT/ux and C-Compiler 
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RISC SUBSYSTEM PRODUCTS (CONTINUED) 
MacStation™ DEVELOPMENT SYSTEM (CONTINUED) II 
IDT7RS501-3 Complete IDT7RS501 MacStation™ Development System w/MAC II Computer, 8MB 

RAM, 150MB Hard Disk, 40MB External Tape Drive, IDT7RS201 Nubus 
Board, IDT/ux and C-Compiler 

IDT7RS501-4 4MB SIMM Module for MAC II 
IDT7RS501-5 IDT7RS501 MacStation™ Development System w/150MB External Hard Disk, IDT7RS201 

Nubus Board, IDT/ux and C-Compiler 
IDT7RS501-6 IDT7RS501 MacStation™ Development System w/40MB External Tape Drive, 

IDT7RS201 Nubus Board, IDT/ux and C-Compiler 
IDT7RS502-1 MacStation™ Development System w/lDT7RS202 Nubus Board, 8MB Nubus RAM 

Board, IDT/ux and C-Compiler 
IDT7RS502-1 D MacStation™ Development System Documentation 
IDT7RS502-1 M MacStation™ Development System Maintenance 
IDT7RS502-2 IDT7RS502 MacStation™ Development System w/150MB External Hard Disk, 40MB 

External Tape Drive, IDT7RS202 Nubus Board, IDT/ux and C-Compiler 
IDT7RS502-3 Complete IDT7RS502 MacStation™ Development System w/MAC II Computer, 8MB 

RAM, 150MB Hard Disk, 40MB External Tape Drive, IDT7RS202 Nubus 
Board, I DT/ux and C-Compiler 

IDT7RS502-4 4MB SIMM Module for MAC II 
IDT7RS502-5 IDT7RS502 MacStation™ Development System w/150MB External Hard Disk, 

IDT7RS202 Nubus Board, IDT/ux and C-Compiler 
IDT7RS502-6 IDT7RS502 MacStation™ Development System w/40MB External Tape Drive, 

IDT7RS202 Nubus Board, IDT/ux and C-Compiler 
IDT7RS503-1 MacStation™ Development System w/16MB RAM, IDT/ux and C-Compiler 
IDT7RS503-1 D MacStation™ Development System Documentation 
IDT7RS503-1 M MacStation™ Development System Maintenance 
IDT7RS551-1 B IDT/ux - UNIX Operating System for MacStations™ 
IDT7RS571-1S MIPS SPP for the MAC 
IDT7RS572-1S MIPS SPP/e for the MAC 
IDT7RS573-1 B MIPS Fortran for the MAC 
IDT7RS573-1 MB Maintenance for MIPS Fortran for the MAC 
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STATIC RAM DATA BOOK 
The following Is a list of data sheets expected to be Included In the Static RAM Data Book due for publication 
1091. Until Its release, please refer to your 1989 Data Book Supplement. 

STATIC RAM PRODUCTS 
IDT6167 
IDT6168 
IDT6177 
IDT6178 
IDT61970 
IDT71681 
IDT71682 
IDT6116 
IDT7187 
IDT6198 
IDT7188 
IDT7198 
IDT61898 
IDT71981 
IDT71982 
IDT71888 
IDT71898 
IDT7164 
IDT7165 
IDT7174 
IDT71864 
IDT71865 
IDT71874 
IDT7186 
IDT71586 
IDT7169 
IDT71569 
IDT718569 
IDT71869 
IDT71879 
IDT71220 
IDT71222 
IDT71270 
IDT71257 
IDT61298 
IDT71258 
IDT618298 
IDT71281 
IDT71282 
IDT718258 
IDT71256 
IDT718256 
IDT718556 
IDT71259 
IDT71509 
IDT71559 
IDT71589 
IDT71027 
IDT71028 
IDT71024 

16K x 1 w/Power·Down 
4K x 4 w/Power-Down 
4K x 4 Cache-Tag w/Open Drain and Power-Down 
4K x 4 Cache-Tag w/Power-Down 
4K x 4 w/Output Enable and Power-Down 
4K x 4 w/Separate 1/0 and Power-Down 
4K x 4 w/Separate 1/0 and Power-Down 
2K x 8 w/Power-Down 
64K x 1 w/Power-Down 
16K x 4 w/Output Enable and Power-Down 
16K x 4 w/Power-Down 
16K x 4 w/Output Enable, 2 Chip Selects and Power-Down 
16K x 4 8iCEMOSTM w/Output Enable 
16K x 4 w/Separate 1/0 and Power Down 
16K x 4 w/Separate 1/0 and Power Down 
16K x 4 8iCEMOSTM 
16K x 4 8iCEMOS w/Output Enable and 2 Chip Selects 
8K x 8 w/Power-Down 
8K x 8 Resettable Power-Down 
8K x 8 Cache-Tag w/Power-Down 
8K x 8 8iCEMOSTM 
8K x 8 8iCEMOSTM Resettable 
8K x 8 8iCEMOSTM Cache-Tag 
4K x 16 w/Power-Down 
4K x 16 w/Address Latch and Power-Down 
8K x 9 w/Power-Down 
8K x 9 w/Address Latch and Power-Down 
8K x 9 8iCEMOSTM w/Address Latch 
8K x 9 8iCEMOSTM 
8K x 9 8iCEMOSTM Cache-Tag 
4K x 18 x 2 w/Single Address Latch and Power-Down 
4K x 18 x 2 w/Dual Address Latches and Power-Down 
4K x 18 x 2 Cache-Tag and Power-Down 
256K x 1 w/Power-Down 
64K x 4 w/Output Enable and Power-Down 
64K x 4 w/Power-Down 
64K x 4 8iCEMOSTM w/Output Enable 
64K x 4 w/Separate 1/0 and Power-Down 
64K x 4 w/Separate 1/0 and Power-Down 
64K x 4 8iCEMOSTM 
32K x 8 w/Power-Down 
32K x 8 8iCEMOSTM 
32K x 8 8iCEMOSTM w/Address Latch 
32K x 9 w/Power-Down 
32K x 9 w/Address Latch, Parity and Power-Down 
32K x 9 w/Address Latch and Power-Down 
32K x 9 8urst Mode w/Power-Down 
1 Meg x 1 w/Power-Down 
256K x 4 w/Power-Down 
128K x 8 w/Power-Down 
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100484 
100490 
100494 
100496ll 
100496Rl 
100497 
100498 
100504 
100506ll 
100506Rl 
100507 
100508 
100509 
100A484 
101484 
101490 
101494 
101496ll 
101496Rl 
101497 
101498 
101504 
101506ll 
101506Rl 
101507 
101508 
101509 
101A484 
10484 
10490 
10494 
10496ll 
10496Rl 
10497 
10498 
10504 
10506ll 
10506Rl 
10507 
10508 
10509 
10A484 
29FCT52 
29FCT520 
29FCT520T 
29FCT521T 
29FCT52T 
29FCT53 
29FCT53T 
3106 Ada 
3120C-SRC (SPP) 
3123C-SRC (SPP/e) 
3178C-SRC (ASAPP) 
39C01 

NUMERICAL TABLE OF CONTENTS 

4K x 4 ECl 1 OOK SRAM (Corner Power) ..................................................... . 
64K x 1 ECl 1 OOK SRAM ............................................................................. . 
16K x 4 ECl 1 OOK SRAM ............................................................................. . 
16K x 4 Self-Timed latch Input, latch Output ............................................. .. 
16K x 4 Self-Timed Reg Input, latch Output ................................................ . 
16K x 4 Synchronous Write, latch Output ................................................... . 
16K x 4 Conditional Write, latch Output ...................................................... . 
64K x 4 ECl 1 OOK SRAM ............................................................................ .. 
64K x 4 Self-Timed latch Input, latch Output .............................................. . 
64K x 4 Self-Timed Reg Input, latch Output ............................................... .. 
16K x 4 Synchronous Write, latch Output ................................................... . 
64K x 4 Conditional Write, latch Output ..................................................... .. 
32K x 9 ECl 1 OOK SRAM ............................................................................. . 
4K x 4 ECl 1 OOK SRAM (Center Power) .................................................... .. 
4K x 4 ECl 101 K SRAM (Corner Power) ..................................................... . 
64K'x 1 ECl 101 K SRAM ............................................................................ .. 
16K x 4 ECl 101K SRAM ............................................................................. . 
16K x 4 Self-Timed latch Input, latch Output .............................................. . 
16K x 4 Self-Timed Reg Input, latch Output.. .............................................. . 
16K x 4 Synchronous Write, latch Output ................................................... . 
16K x 4 Conditional Write, latch Output ..................................................... .. 
64K x 4 ECl 1 OOK SRAM ............................................................................. . 
64K x 4 Self-Timed latch Input, latch Output. ............................................. . 
64K x 4 Self-Timed Reg Input, latch Output ................................................ . 
16K x 4 Synchronous Write, latch Output .................................................. .. 
64K x 4 Conditional Write, latch Output ..................................................... .. 
32K x 9 ECl 101K SRAM ............................................................................ .. 
4K x 4 ECl 101K SRAM (Center Power) .................................................... .. 
4K x 4 ECl 10K SRAM (Corner Power) ....................................................... . 
64K x 1 ECl 10K SRAM ............................................................................... . 
16K x 4 ECl 10K SRAM ............................................................................... . 
16K x 4 Self-Timed latch Input, latch Output.. ........................................... .. 
16K x 4 Self-Timed Reg Input, latch Output ............................................... .. 
16K x 4 Synchronous Write, latch Output .................................................. .. 
16K x 4 Conditional Write, latch Output ..................................................... .. 
64K x 4 ECl 10K SRAM ............................................................................... . 
64K x 4 Self-Timed latch Input, latch Output .............................................. . 
64K x 4 Self-Timed Reg Input, latch Output ......... ~ ..................................... .. 
64K x 4 Synchronous Write, latch Output .................................................. .. 
64K x 4 Conditional Write, latch Output ...................................................... . 
32K x 9 ECl 10K SRAM .............................................................................. .. 
4K x 4 ECl 10K SRAM (Center Power) ....................................................... . 
Non-inverting Octal Registered Transceiver ................................................. . 
Multi-level Pipeline Register ......................................................................... . 
MUlti-level Pipeline Register ......................................................................... . 
Multi-level Pipeline Register ........................................................................ .. 
Non-inverting Octal Registered Transceiver ................................................ .. 
Inverting Octal Registered Transceiver ........................................................ . 
Inverting Octal Registered Transceiver ........................................................ . 
Ada Compiler ................................................................................................ . 
System Programmer's Package ................................................................... . 
System Programmer's Package/e ............................................................... .. 
Ada Stand-alone Programmer's Package .................................................... . 
4-Bit Microprocessor Slice ........................................................................... .. 
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39C10 
39C60 
39C8XX 
49C25 
49C402 
49C410 
49C460 
49C465 
49C466 
49FCT661 
49FCT804 
49FCT805 
49FCT806 
49FCT818 
54/74FBT2240 
54/74FBT2244 
54/74FBT2373 
54/74FBT240 
54/74FBT241 
54/74FBT244 
54/74FBT245 
54/74FBT2827 
54/74FBT2828 
54/74FBT2841 
54/74FBT373 
54/74FBT374 
54/74FBT540 
54/74FBT541 
54/74FBT821 
54/74FBT823 
54/74FBT827 
54/74FBT828 
54/74FBT841 
54/74FCT138 
54/74FCT138T 
54/74FCT139 
54/74FCT139T 
54/74FCT151T 
54/74FCT157T 
54/74FCT161 
54/74FCT161T 
54/74FCT163 
54/74FCT163T 
54/74FCT182 
54/74FCT191 
54/74FCT191T 
54/74FCT193 
54/74FCT193T 
54/74FCT240 
54/74FCT240T . 
54/74FCT241 
54/74 FCT241T 
54/74 FCT244 
54/74FCT244T 

12-Bit Sequencer ................... ; .................... ; ............ : ..................................... . 
16-Bit Cascadable EDC ................................................................................. . 
IDT39C8XXX Family ...................... : ................... ; ......................................... . 
Microcycle Length Controller ........................................................................ . 
16-Bit Microprocessor Slice .......................................................................... . 
16-Bit Sequencer: ......................................................................................... . 
32-Bit Cascadable EDC ................................................................................ . 
32-Bit CMOS Flow-ThruEDC Unit ...... : ........................................................ .. 
64-BIT CMOS Flow-ThruEDC Unit ........................................................... : ... . 
16-Bit Synchronous Binary Counter ............................................................. . 
High-Speed Tri-Port Bus Multiplexer ...... ; ..................................................... . 
Buffer/Clock Driver.w/Guaranteed Skew ...................................................... . 
Buffer/Clock Driver w/Guaranteed Skew ...................................................... . 
Octal Register with' SPCTM ................................ , ........................................... . 
Inverting Octal Buffer/Line Driver w/250 Series Resistor ............................. . 
Inverting Octal Buffer/Line Driver w/250 Series Resistor ............................. . 
Octal Transparent Latch w/3-State & 250 Series Resistor ......................... .. 
Inverting Octal Buffer/Line Driver ................................................................. . 
Non-inverting Octal Buffer/Line Driver .......................................................... . 
Non-inverting Octal Buffer/Line Driver .......................................................... . 
Non-inverting:Octal Transceiver ............................ ; ...................................... . 
Non-inverting 10-Bit Buffers/Driver w/250 Series Resistor .......................... . 
Inverting1 O~Bit Buffers/Driver w/250 Series Resistor ................................... . 
10-Bit Memory Latch w/250 Series Resistor ................................................ . 
Octal Transparent Latch w/3-State ............................................................... . 
Non-inverting Octal D Register ..................................................................... . 
Inverting Octal Buffer .................................................................................... . 
Non-inverting Octal Buffer ............................................................................ . 
10-Bit Non-inverting Register ....................................................... '" ............. . 
9-Bit Inverting Register ................................................................................. . 
Non-inverting 10-Bit Buffers/Driver ............................................................... . 
Inverting10-Bit Buffers/Driver ....................................................................... . 
10-Bit Non"inverting Latch ........................ : ................................................... . 
1-of-8 Decoder .............................................................................................. . 
1-of-8 Decoder .......................... : ............................... : ..................................... . 
Dual 1-of-4 Decoder ..................................................................................... . 
DuaI1-of-4 Decoder ...... , .............................................................................. . 
8-lnput Multiplexer ....................................................................................... .. 
Quad 2-lnput Multiplexer ............................................................................. .. 
Synchronous Binary Counter w/ Asynchronous Master Reset ...................... . 
Synchronous Binary Counter w/Asynchronous Master Reset ...................... . 
Synchronous Binary Counter w/Synchronous Reset ................................... .. 
Synchronous Binary Counter w/Synchronous Reset .................................... . 
Carry Lookahead Generator ......................................................................... . 
Up/Down Binary Counter w/Preset and Ripple Clocks ................................ .. 
Up/Down Binary Counter w/Preset and Ripple Clock .................................. .. 
Up/Down Binary Counter w/Separate Up/Down Clocks .............................. .. 
Up/Down Binary Counter w/Separate Up/Down Clocks .............................. .. 
Inverting Octal Buffer/Line Driver ............. : .................................................. .. 
Inverting Octal Buffer/Line Driver ................................................................ .. 
Non-inverting Octal Buffer/Line Driver ......... ; ............................................ : .. .. 
Non-inverting Octal Buffer/Line Driver ......................................................... .. 
Non-inverting Octal Buffer/Line Driver .......................................................... . 
Non-inverting Octal Buffer/Line Driver ......................................................... .. 
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54/74FCT245 
54/74FCT245T 
54/74FCT251T 
54/74FCT257T 
54/74FCT273 
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54/74FCT299 
54/74FCT299T 
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54/74 FCT373T 
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Non-inverting Octal Transceiver ................................................................... . 
Non-inverting Octal Transceiver ................................................................... . 
8-lnput Multiplexer w/3-State ........................................................................ . 
FQuad 2-lnput Multiplexer w/3-State ............................................................ . 
Octal D Flip-Flop w/Common Master Reset ................................................ . 
Octal D Flip-Flop w/Common Master Reset ................................................. . 
8-lnput Universal Shift Register w/Common Parallel 1/0 Pins ............ '" ....... . 
8 Input Universal Shift Register w/Common Parallel I/O Pins ...................... . 
Non-inverting Octal Transparent Latch ......................................................... . 
Non-inverting Octal Transparent Latch w/3-State ........................................ . 
Non-inverting Octal D Flip-Flop .................................................................... . 
Non-inverting Octal D Register ..................................................................... . 
Octal D Flip-Flop w/Clock Enable ........................ ........................................ .. 
Octal D Flip-Flop w/Clock Enable ................................................................. . 
Quad Dual-Port Register .............................................................................. . 
Quad Dual-Port Register .............................................................................. . 
8-Bit Identity Comparator .............................................................................. . 
8-Bit Identity Comparator ........ ...................................................................... . 
Inverting Octal Transparent Latch ................................................................ . 
Inverting Octal Transparent Latch w/3-State .......... ~ ..................................... . 
Inverting Octal D Flip-Flop w/3-State ............................................................ . 
Inverting Octal D Register ..................................................... '" ..................... . 
Inverting Octal Buffer/Line Driver ................................................................. . 
Inverting Octal Buffer/Line Driver ................................................................. . 
Non-inverting Octal Buffer/Line Driver .......................................................... . 
Non-inverting Octal Buffer/Line Driver ......................................................... .. 
Non-inverting Octal Latched Transceiver .................................................... .. 
Non-inverting Octal Latched Transceiver .................................................... .. 
Non-inverting Octal Transparent Latch ........................................................ .. 
Non-inverting Octal Transparent Latch w/3-State ........................................ . 
Non-inverting Octal D Register w/3-State ..................................................... . 
Non-inverting Octal D Register ..................................................................... . 
Inverting Octal Bus Transceiver w/3-State .................................................. .. 
Non-inverting Octal Bus Transceiver (Open Drain) ..................................... .. 
Inverting Octal Bus Transceiver (Open Drain) ............................................. . 
Non-inverting Octal Bus Transceiver w/3-State ........................................... .. 
Inverting Octal Transceiver ........................................................................... . 
Inverting Octal Transceiver .......................................................................... .. 
Non-inverting Octal Transceiver ................................................................... . 
Non-inverting Octal Transceiver ................................................................... . 
Non-inverting Octal Registered Transceiver ................................................. . 
Non-inverting Octal Registered Transceiver ................................................. . 
Inverting Octal Registered Transceiver ....................................................... .. 
Inverting Octal Registered Transceiver .................................... ; .................. .. 
Non-inverting Octal Registered Transceiver ............ .................................... .. 
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lOT PACKAGE MARKING DESCRIPTION 

PART NUMBER DESCRIPTION 
lOT's part number identifies the basic product, speed, 

power, package(s) available, operating temperature and 
processing grade. Each data sheet has a detailed description, 
using the part number, for ordering the proper product for the 
user's application. The part number is comprised of a series 
of alpha-numeric characters: 

1. An "lOT" corporate identifier for Integrated Device 
Technology, Inc. 

2. A basic device part number composed of alpha-numeric 
characters. 

3. A device power identifier, composed of one or two alpha 
characters, is used to identify the power options. In most 
cases, the following alpha characters are used: 
"S" or "SA" is used for the standard product's power. 
"L" or "LA" is used for lower power than the standard 
product. 

Example for Monolithic Devices: 

lOT xxx ... xxx xx x .. x x ... x x XX 

4. A device speed identifier, when applicable, is either alpha II 
characters, such as "A" or "B", or numbers, such as 20 or 
45. The speed units, depending on the product, are in 
nanoseconds or megahertz. 

5. A package identifier, composed of one ortwo characters. 
The data sheet should be consulted to determine the 
packages available and the package identifiers for that 
particular product. 

6. A temperature/process identifier. The product is available 
in either the commercial or military temperature range, 
processed to a commercial specification, or the product is 
available in the military temperature range with full 
compliance to MIL-STD-883. Many of lOT's products 
have burn-in included as part of the standard commercial 
process flow. 

7. A special process identifier, composed of alpha characters, 
is used for products which require radiation enhancement 
(RE) or radiation tolerance (RT). 

T T_: Special Process 

ProcessfT emperature" 

" Field Identifier Applicable To All Products 

ASSEMBLY LOCATION DESIGNATOR 
lOT uses various locations for assembly. These are 

identified by an alpha character in the last letter of the date 
code marked on the package. Presently, the assembly 
location alpha character is as follows: 

A = Anam, Korea 
I = USA 
P = Penang, Malaysia 

1.5 

Package" 

Speed 

Power 

Device Type" 

2507 drw 01 

MIL-STD-883C COMPLIANT DESIGNATOR 
lOT ships military products which are compliant to the latest 

revision of MIL-STD-883C. Such products are identified by a 
"C" designation on the package. The location of this designator 
is specified by internal documentation at lOT. 



Example for Subsystem Modules: 
IDT7M X XXXX x xxx xxx x SCDXXXX -r- I Blank ........ Standard Product 

~ xxx x. ....... Special Processing Required 

Blank ........ COMMERCIAL GRADE VERSION (DOC to +70°C) 

B ........... Military Grade Version (-55°C to + 125°C) Semiconductor 
Components Fully Compliant to MIL-STD-883, Class B 

L..-----------i Package ..... See Table for Package Options 

L..-____________ --1 Speed ....... Guaranteed Performance in Nanoseconds 

(or Other Specified Parameter) 

L..-----------------i Power ........ S - Standard Power 
L- Low Power 

L-__________________ ~ Device Type 1XXX - Multiport RAM Module 
& 2XXX - FIFO RAM Module 
Organization .. 3XXX - DRAM Module 

4XXX - SRAM Module 
5XXX - Analog Module 
6XXX - Application Specific RAM Module 
7XXX - Non-volatile RAM Module 
8XXX - ECL Module 
9XXX - Logic Module 

'------------------------1 Substrate Blank - Horizontally Mounted (Ceramic) 
Orientation ... B - Horizontally Mounted (FR-4) 

C - Vertically Mounted (Ceramic) 
P - Vertically Mounted (FR-4) 

Code Substrate and Pin Type Component Type 

P FR-4 DIP (Dual In-Line Package) Plastic 

C CERAMIC DIP (Dual In-Line Package) Ceramic 

N CERAMIC DIP (Dual In-Line Package) Plastic 

K FR-4 QIP (Quad In-Line Package) Plastic 

CK CERAMIC QIP (Quad In-Line Package) Ceramic 

H FR-4 HIP (Hex In-Line Package) Plastic 

CH CERAMIC QIP (Quad In-Line Package) Ceramic 

G CERAMIC PGA (Pin Grid Array) Ceramic 

S FR-4 SIP (Single In-Line Package) Plastic 

CS CERAMIC SIP (Single In-Line Package) Ceramic 

V FR-4 DSIP (Dual Single In-Line Package) Plastic 

CV CERAMIC DSIP (Dual Single In-Line Package) Ceramic 

Z FR-4 ZIP (Zip-zap In-Line Package) Plastic 

M FR-4 SIMM (Single In-Line Memory Module) Plastic 

NOTES: 
1. FR-4 is a multi-layered, glass filled epoxy laminate substrate. 
2. Ceramic is a multi-layered, co-fired ceramic substrate. 
3. Plastic refers to all surface mount devices available in various non-hermetically sealed packages (i.e. SOIC, SOJ, Flat Packs, etc.). 
4. Ceramic refers to all surface mount devices available in various hermetically sealed packages (i.e. LCC, ceramic Flat Packs, etc.). 
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CYPRESS-ASPEN FUJITSU HITACHI NATIONAL SYNERGY 

XXX492 2KX9 BICMOS or BIPOLAR ECl-I/O SELF-TIMED SRAM (STRAM) 

10K NM4492W5 

NM4492W7 

NM4492W10 

lOOK NM100492W5 

NM100492W7 

NM100492Wl0 

XXX484 4KX4 BICMOS or BIPOLAR ECl-I/O SRAM 

10K MBM10A484-5F SY10484-5FCF 

MBM10A484-5C SY10484-5DCF 

CY10E484-7JC 

CY10E484-7KC 

CY10E484-7DC 

MBM10484A-8F SY10484-8FC 

MBM10484A-8C SY10484-8DC 

MBM10484A-10F SY1 0484-1 OFC 

MBM10484A-10C SY1 0484-1 ODC 

MBM10484-15F .... 
in MBM10484-15C 

lOOK SY100484-5FCF 

SY100484-5DCF 

CY100E484-7JC 

CY100E484-7KC 

CY100E484-7DC 

MBM 1 00484A-8F SY100484-8FC 

MBM100484A-8C SY100484-8DC 

CY100E484-10JC 

CY100E484-10KC 

CY100E484-10DC 

MBM100484A-10F SY1 00484-1 OFC 

MBM100484A-10C SY100484-10DC 

MBM100484-15F 

MBM 1 00484-15C 

101K MBM101A484-5F SY101484-5FCF 

MBM101A484-5C SY101484-5DCF 

CY1 E484-7JC 

CY1 E484-7KC 

CY1 E484-7DC 

IDT Speed 

5 

7 

IDT10496RL 10Ct 10 

5 

7 

IDT100496RL10Ct 10 

IDT10A484SSE 5 

IDT10A484SSC 5 

IDT10A484S7Y' 7 

IDT10A484S7E 7 

IDT10A484S7C 7 

IDT10A484S8E 8 

IDT10484S8C 8 

10110A484S10E 10 

IDll0484S10C 10 

10110A484S10E 15 

IOT10484S10C 15 

1OT1 00A484SS E 5 

101100A484SSC 5 

ID1100A484S7Y' 7 

101100A484S7E 7 

IOT100A484S7C 7 

1011 00484S8 E 8 

101100484S8C 8 

IDT100A484S10Y' 10 

101100A484S10E 10 

1OT1 00A484S1 OC 10 

1011 00484S1 OE 10 

1011 00484S1 OC 10 

101100484S1SE 15 

101100484S1SC 15 

101101A484SSE 5 

1OT101 A484SSC 5 

ID1101A484S7Y' 7 

IOl101A484S7E 7 

I0T101 A484S7C 7 

Competitors' 
I 

Package Pinout 

i 

64 CEROUAD-.965 center power 

64 CEROUAD-.965 center power 

64 CEROUAD-.965 center power ' 

64 CEROUAD-.965 center power 

64 CEROUAD-.965 center power 

64 CEROUAD-.965 center power 

28 CERPACK-.400 center power 

28 S8ICERDIP-.400 center power 

28 PLCC center power 

28 CERPACK-.400 center power 

28 S8ICERDIP-.400 center power 

28 CERPACK-.400 corner power 

28 S8ICERDIP-.400 corner power 

28 CERPACK-.400 corner power 

28 S8ICERDIP-.400 corner power 

28 CERPACK-.400 corner power 

28 S8ICERDIP-.400 corner power 

28 CERPACK-.400 center power 

28 S8ICERDIP-.400 center power 

28 PLCC center power 

28 CERPACK-.400 center power 

28 S8ICERDIP-.400 center power 

28 CERPACK-.400 corner power 

28 S8ICERDIP-.400 corner power 

28 PLCC center power 

28 CERPACK-.400 center power 

28 SB/CERDIP-.400 center power 

28 CERPACK-.400 corner power 

28 S8ICERDIP-.400 corner power 

28 CERPACK-.400 corner power 

28 SB/CERDIP-.400 corner power 

28 CERPACK-.400 center power 

28 S8ICERDIP-.400 center power 

28 PLCC center power 

28 CERPACK-.400 center power 

28 SB/CERDIP-.400 center power 

~ 
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CYPRESS-ASPEN FUJITSU HITACHI NATIONAL 

XXX486 4KX4 BICMOS or BIPOLAR ECl-VO SELF-TIMED SRAM (STRAM) 

10K MBM10486LL-13C 

MBM10486RR-13C 

MBM10486RL-13C 

100K MBM100486LL-13C 

. MBM100486RR-13C 

MBM100486RL-13C 

XXX494 16Kx4 BICMOS or BIPOLAR ECl-1I0 SRAM 

10K CY10E494-7JC 

CY10E494-7KC MBM10494-7F 

CY10E494-7DC MBM10494-7C 

MBM10494-8F 

MBM10494-8C 

CY1 OE494-1 OJC HM10494F-10 .... 
i:JI CY10E494-10KC HM10494-10 NM10494F10 

CY1 OE494-1 ODC NM10494D10 

CY10E494-12JC 

CY10E494-12KC NM10494F12 

CY10E494-12DC NM10494D12 

MBM10C494-15F NM10494F15 

MBM10C494-15C NM10494D15 

100K HM100494F-10 

HM100494-10 

CY100E494-12JC 

CY100E494-12KC HM100494F-12 

CY100E494-12VC 

CY100E494-12DC HM100494-12 

MBM100C494-15F NM100494F15 

MBM100C494-15C NM100494D15 

NM100494F18 

NM100494D18 

101K CY1 E494-7JC 
N 

CY1 E494-7KC MBM101494-7F 

CY1 E494-7DC MBM101494-7C 
L. ---- "-----._-- -------

SYNERGY lOT 

SY101484-8FC IDT101484SSE 

SY101484-8DC JDT101484S8C 

SY101484-10FC JDT101484S10E 

SY101484-10DC JDT101484S10C 

IDT10496LL13Ct 

IDT10496RL 12Ct 

IDT10496RL 12Ct 

IDT100496LL13Ct 

IDT100496RL 12Ct 

IDT100496RL 12Ct 

IDT10494S7Y' 

IDT10494S7Y' 

10T10494S7C 

IDT10494S8Y' 

JDT1 0494S8C 

IDT10494S10Y' 

IDT10494S10Y' 

IOT10494S10C 

IDT10494S10Y' 

IDT10494S10Y' 

JDT10494S10C 

IDT10494S15Y' 

JDT10494S15C 

IDT100494S10Y' 

JDT100494S10C 

IDT100494S10Y' 

IDT100494S10Y' 

JDT1 00494S1 OY 

JDT100494S10C 

IDT100494S15Y' 

JDT1 00494S15C 

IDT100494S15Y' 

10T1 00494S15C 

IDT101494S7Y' 

IDT101494S7Y' 

JDT101494S7C 
-- ----

Speed 

8 

8 

10 

10 

13 

13 

13 

13 

13 

13 

7 

7 

7 

8 

8 

10 

10 

10 

12 

12 

12 

15 

15 

10 

. 10 

12 

12 

12 

12 

15 

15 

18 

18 

7 

7 

7 
--

Competitors' 
Package 

28 CERPACK-.400 

28 SBICERDIP-.400 

28 CERPACK-.400 

28 SBICERDIP-.4OO 

28 SBICERDIP-.400 

28 SBICERDIP-.400 

28 SBICERDIP-.4OO 

28 SBICERDIP-.4OO 

28 SBICERDIP-.4OO 

28 SBICERDIP-.4OO 

28 PLCC 

28 CERPACK-.400 

28 SBICERDIP-.4OO 

28 CERPACK-.4OO 

28 SBICERDIP-.4OO 

28 PLCC 

28 CERPACK-.400 

28 SBICERDIP-.4OO 

28 PLCC 

28 CERPACK-.400 

28 SBICERDIP-.400 

28 CERPACK-.400 

28 SB/CERDIP-.400 

28 CERPACK-.400 

.28 SB/CERDIP-.4OO 

28 PLCC 

28 CERPACK-.400 

28 SOJ-.300 

28 SB/CERDIP-.400 

28 CERPACK-.400 

28 SB/CERDIP-.400 

28 CERPACK-.400 

28 SBICERDIP-.4OO 

28 PLCC 

28 CERPACK-.400 

28 SB/CERDIP-.400 

Pinout 

corner power 

corner power 

corner power 

corner power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power 

center power I 

center power I 

center power 

center power 

center power 

center power 

center power 

center power 

center power 
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CYPRESS-ASPEN FUJITSU HITACHI NATIONAL SYNERGY 

MBM101494-8F 

MBM101494-8C 

CY1E494-10JC 

CY1E494-10KC HM101494F-10 

CY1 E494-10DC HM101494-10 

HM101494F-12 

HM101494-12 

XXX490 64Kx1 BiCMOS or BIPOLAR ECl-I/O SRAM 

10K 

HM10490-10 

HM10490-12 

MBM10490-15F 

MBM10C490-15F 

MBM10490-15C 

MBM10C490-15C 

MBM10490-25F 

MBM10490-25C 

100K 

en HM100490-10 

HM100490-12 

MBM100490-15F 

MBM100C490-15F 

MBM100490-15C 

MBM100C490-15C 

MBM100490-25F 

MBM100490-25C 

101K 

HM101490-10 

HM101490-12 

XXX504 64Kx4 BICMOS or BIPOLAR ECl-I/O SRAM 

10K HM10504F-10 

HM10504F-12 

100K HM100504F-10 

HM100504F-12 

MBM100C504-15F NM100504F15 

MBM100C504-15C 
Co) 

NM100504D15 

NM100504F18 

lOT Speed 

IDT101494S8Y· 8 

10T101494S8C 8 

IDT101494S10Y· 10 

IDT101494S10Y· 10 

10T101494S10C 10 

IDT101494S10Y· 12 

10T101494S10C 12 

IOT10490S80 8 

IOT10490S100 10 

1OT10490S120 12 

IDT10490S15Y· 15 

IDT10490S15Y· 15 

1OT10490S150 15 

IOT10490S150 15 

IDT10490S20Y· 25 

1OT10490S200 25 

10T100490S80 8 

10T100490S100 10 

IOT100490S120 12 

IDT100490S15Y· 15 

IDT100490S15Y· 15 

10T100490S150 15 

IOT100490S150 15 

IDT100490S20Y· 25 

IOT100490S200 25 

IOT101490S80 8 

10T101490S100 10 

10T1014900120 12 

IDT10504S10Y· 10 

IDT10504S12Y· 12 

IDT100504S10Y· 10 

IDT100504S12Y· 12 

15 

IOT100504S15C 15 

15 

18 

Competitors' 
Package Pinout 

28 CERPACK-.400 center power 

28 SBICERDIP-.400 center power 

28 PLCC center power 

28 CERPACK-.400 center power 

28 SBICERDIP-.400 center power 

28 CERPACK-.400 center power 

28 SBICERDIP-.400 center power 

22 CERDIP-.300 corner power 

22 CERDIP-.300 corner power 

22 CERDIP-.300 corner power 

22 FLATPACK-.300 corner power 

22 FLATPACK-.300 corner power 

22 SBICERDIP-.300 corner power 

22 SBICERDIP-.300 corner power 

22 FLATPACK-.300 corner power 

22 SBICERDIP-.300 corner power 

22 CERDIP-.300 corner power 

22 CERDIP-.300 corner power 

22 CERDIP-.300 corner power 

22 FLATPACK-.300 corner power 

22 FLATPACK-.300 corner power 

22 SBICERDIP-.300 corner power 

22 SBICERDIP-.300 corner power 

22 FLATPACK-.300 corner power 

22 SBICERDIP-.300 corner power 

22 CERDIP-.300 corner power 

22 CERDIP-.300 corner power 

22 CERDIP-.300 corner power 

28 CERPACK-.400 center power 

28 CERPACK-.400 center power 

28 CERPACK-.400 center power 

28 CERPACK-.400 center power 

28 CERPACK-.400 center power 

32S8-.400 center power 

28 S8-.400 corner power 

28 CERPACK-.400 center power 

--

I 

m o 
r-
o 
:a 
o 
C/l 
C/l 
:a 
m 
'TI 
m 
:a 
m z 
o 
m 
G') 
c o 
m 



.... 
m 

~ 

CYPRESS-ASPEN FUJITSU HITACHI NATIONAL SYNERGY 

NM100504D18 

101K HM101504F-10 

HM101504F-12 

NM5104F12 

NM5104D12 

NM5104F15 

NM5104D15 

NOTES: 
1. BOLD FACE TYPE indicates exact replacement. 
2 .• Same function but in SOJ package; Flatpacks frequently have unique pinouts and do not cross between vendors. 
3. t Not a direct replacement, but can be considered as alternative for new designs . 

Competitors' 
lOT Speed Package 

18 28SB-.400 

IDT101504S10Y· 10 32 CERPACK-.400 

IDT101504S12Y· 12 32 CERPACK-.400 

12 28 CERPACK-.400 

12 28SB-.400 

15 28 CERPACK-.400 

15 28 SB-.400 

Pinout 

comer power 

center power 

center power 

center power 

corner power 

center power 

corner power 
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G® FIFO 
CROSS REFERENCE GUIDE 

Integra.ted Device Technology, Inc. 

AMO lOT AMO (CON'T.) lOT AMO (CON'T.) lOT I 
Am7200 IOT7200S/L Am7202-80PC 80P Am7204-80JC 80J 

Am7202-2SRC Am7200-2SPC 2STP 2STP Am7204-3S0C 3S0 

Am7200-3SPC 3STP Am7202-3SRC 3STP Am7204·S00C SOD 

Am7200-S0PC SOTP Am7202-S0RC SOTP Am7204-6S0C 6S0 

Am7200-6SPC 6STP Am7202-6SRC 6STP Am7204·800C 800 

Am7200-80PC 80TP Am7202-80RC 80TP Am 7204-40/BXA 400B 

Am7200-2S0C 2S0 Am7202-2SJC 2SJ Am 7204-S0/BXA SOOB 

Am7200-3S0C 3S0 Am7202-3SJC 3SJ Am 7204-6S/BXA 6S0B 

Am7200-S00C SOD Am7202-S0JC SOJ Am 7204-80/BXA 800B 

Am7200-6S0C 6S0 Am7202-6SJC 6SJ 

Am7200-800C 800 Am7202-80JC 80J 
67C401 10T72401L 

Am7200-2SRC 2STP Am7202-2S0C 2S0 67C401-35N 35P 

Am7200-3SRC 3STP Am7202-3S0C 3S0 67C401-2SN 2SP 

Am7200-S0RC SOTP Am7202-S00C SOD 67C401-1SN 1SP 

Am7200-6SRC 6STP Am7202-6S0C 6S0 67C40HON 10P 

Am7200-80RC 80TP Am7202-800C 800 67C401-35J 3S0 

Am7200-2SJC 2SJ Am7202-40/BXA 400B 67C401-25J 2S0 

Am7200-3SJC 3SJ Am7202-S0/BXA SOOB 67C40H5J 1S0 

Am7200-S0JC SOJ Am 7202-6S/BXA 6S0B 67C401-1OJ 100 

Am7200-6SJC 6SJ Am 7202-80/BXA 800B 67401 
Am7200-80JC 80J 67401A-N 15P 

Am 7200-40/BXA 400B 
Am 7200-S0/BXA SOOB Am7203 10T7203S/L 

67401-N 10P 
67401A-J 150 

Am7200-6S/BXA 6S0B Am7203-2SPC 2SP 67401-J 100 
Am7200-80/BXA 800B Am7203-3SPC 3SP 

Am7201 10T7201 SA/LA Am7203-S0PC SOP 
C67401 

Am7201-25PC 25P 
Am7203-6SPC 65P C67401A-N 15P 

Am7201-3SPC 3SP 
Am7203-80PC 80P C67401-N 10P 

Am7201-S0PC SOP 
Am7203-2SRC 25TP C67401A-J 150 

Am7201-6SPC 6SP 
Am7203-3SRC 3STP C67401-J 100 

Am7201-80PC 80P 
Am7203-S0RC SOTP S7C401 

Am7201-2SRC 2STP 
Am7203-6SRC 6STP 

Am7201-3SRC 3STP 
Am7203-80RC 80TP S7C401-12J 150B 

Am7201-S0RC SOTP 
Am7203-2SJC 2SJ 57401 

Am7201-6SRC 6STP 
Am7203-3SJC 3SJ S7401A-J 

Am7201-80RC 
Am7203-S0JC SOJ 

100B 

80TP S7401-J 

Am7201-25JC 
Am7203-6SJC 6SJ 

100B 

2SJ 
Am7201-35JC 3SJ 

Am7203-80JC 80J C57401 

Am7201-S0JC SOJ 
Am7203-3S0C 3S0 C57401A-J 100B 

Am7201-6SJC 6SJ 
Am7203-S00C SOD CS7401-J 100B 

Am7201-80JC 80J 
Am7203-6S0C 6S0 
Am7203-800C 67C402 IOT72402L 

Am7201-2S0C 2S0 
800 

Am7201-3S0C 3S0 
Am 7203-40/BXA 400B 67C402-3SN 3SP 

Am7201-S00C SOD 
Am 7203-S0/BXA 500B 67C402-2SN 2SP 

Am7201-6S0C 6S0 
Am 7203-6S/BXA 6S0B 67C402-1SN 15P 

Am7201-800C 800 
Am 7203-80/BXA 800B 67C402-10N 10P 

Am7201-40/BXA 400B Am7204 IOT7204S/L 
67C402-35J 350 

Am7201-S0/BXA SOOB Am7204-2SPC 
67C402-25J 250 

Am7201-6S/BXA 
2SP 67C402-15J 150 

6S0B Am7204-3SPC 35P 
Am7201-80/BXA 

67C402-1OJ 100 
800B Am7204-S0PC SOP 

Am7202 IOT7202SA/LA Am7204-65PC 65P 
67402 

Am7202-25PC 25P 
Am7204-80PC 80P 67402A-N 15P 

Am7202-35PC 35P 
Am7204-2SJC 25J 67402-N 10P 

Am7202-50PC 50P 
Am7204-35JC 35J 67402A-J 150 

Am7202-65PC 65P 
Am7204-S0JC 50J 67402-J 100 
Am7204-6SJC 65J 

1.7 



FIFO CROSS REFERENCE 

AMO (Con't.) lOT MOSEL (Con't.) lOT MOSEL (Con't.) lOT 

C67402 MS7200-35NC 35TP MS7202AL-80JC 80J 

C67402A-N 15P MS7200-50NC 50TP MS7202AL-25NC 25TP 

C67402-N 10P MS7200-80NC 80TP MS7202AL-35NC 35TP 

C67402A-J 150 MS7200-25JC 25J MS7202AL-50NC 50TP 

C67402-J 100. MS7200-35JC 35J MS7202AL-80NC 80TP 
MS7200-5OJC 50J MS7202AL-25PC 25P 

57C4b2 MS7200-8OJC 80J MS7202AL-35PC 35P 
57C402-12J 1508 MS7200L-25NC 25TP MS7202AL-50PC SOP 

57402 
MS7200L-35NC 25TP MS7202AL-80PC 80P 
MS7200L-50NC 25TP MS7203 IOT7203S/L 

57402A-J 1008 MS7200L-80NC . 25TP 
57402-J 1008 MS7200L-25JC 25J MS7203-35JC 35J 

C57402 MS7200L-35JC 35J MS7203-50JC 50J 

MS7200L-5OJC 50J MS7203-80JC 80J 
C57402A-J 1008 MS7200L-8OJC 80J MS7203-35NC 35TP 
C57402-J 1008 MS7203-50NC 50TP 

MS7201 IOT7201 SAILA MS7203-80NC 80TP 67C4013 10T72403L 
MS7201-50PC SOP MS7203-35PC 35P 

67C4013-35N 35P MS7201-65PC 65P MS7203-50PC SOP 
67C4013-25N 25P MS7201-80PC 80P MS7203-80PC 80P 
67C4013-15N 15P MS7201-120PC 120P MS7203L-35JC 35J 
67C4013-10N 10P MS7203L-50JC 50J 
67C4013-35J 350 MS7201A 

MS7203L-80JC 80J 
67C4013-25J 250 MS7201 A-25JC 25J MS7203L-35NC 35TP 
67C4013-15J 150 MS7201A-35JC 35J MS7203L-50NC 50TP 
67C4013-1OJ 100 MS7201 A-5OJC 50J MS7203L-80NC 80TP 

57C4013 MS7201 A-8OJC 80J MS7203L-35PC 35P 

57C4013-12J 
MS7201 A-25NC 25TP MS7203L-50PC SOP 1508 MS7201 A-35NC 35TP MS7203L-80PC 80P 

67C4023 IOT72404L MS7201 A-50NC 50TP 
SGS lOT MS7201 A-80NC 80TP 67C4023-35N 35P 

67C4023-25N 25P MS7201 A-25PC 25P MK4501 IOT720 1 SA/LA 

67C4023-15N 15P MS7201 A-35PC 35P MK4501N-65 65P 
67C4023-10N lOP MS7201A-50PC SOP MK4501N-80 80P 
67C4023-35J 350 MS7201 A-80PC 80P MK4501N-10 80P 
67C4023-25J 250 MS7201 AL-25JC 25J MK4501N-12 120P 
67C4023-15J 15D MS7201 AL-35JC 35J MK4501N-15 120P 
67C4023-1OJ 100 MS7201 AL-5OJC 50J MK4501N-20 120P 

MS7201 AL-8OJC 80J MK4501K-65 65J 57C4023 MS7201 AL-25NC . 25TP MK4501K-80 80J 
57C4023-12J 1508 MS7201 AL-35NC 35TP MK4501K-10 80J 

67C4033 10T72413L 
MS7201 AL-50NC 50TP MK4501K-12 120J 
MS7201 AL-80NC 80TP MK4501K-15 120J 

67C4033-15N 25P MS7201 AL-25PC 25P MK4501K-20 120J 
67C4033-10N 25P MS7201 AL-35PC 35P 
67C4033-15J 250 MS7201AL-50NC 50P MK4503 IOT7203S/L 

67C4033-1OJ 250 MS7201 AL-80PC 80P MK4503N-50 SOP 

67C413 MS7202A 10T7202SAlLA MK4503N-65 65P 

67C413-40N 45P 
MK4503N-80 80P 

MS7202A-25JC 25J MK4503N-10 80P 
67C413-4OJ 450 MS7202A-35JC 35J MK4503N-12 120P 

67413 MS7202A-5OJC 50J MK4503N-15 120P 
MS7202A-8OJC 80J MK4503N-20 120P 67413-25N 25P MS7202A-25NC 25TP MK4503K-50 50J 67413A-35N 35P MS7202A-35NC 35TP MK4503K-65 65J 67413-25J 25D MS7202A-50NC 50TP 80J 67413A-35J 350 MK4503K-80 
MS7202A-80NC 80TP MK4503K-10 80J 

57C4033 MS7202A-25PC 25P MK4503K-12 120J 
57C4033-12J 2508 

MS7202A-35PC 35P MK4503K-15 120J 
MS7202A-50PC 50P MK4503K-20 120J 

MOSEL lOT MS7202A-80PC 80P 

MS7200 IDT7200S/L 
MS7202AL -25JC 25J 
MS7202AL-35JC 35J 

MS7200-25NC 25TP MS7202AL-5OJC 50J 
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FIFO CROSS REFERENCE 

DALLAS lOT SAMSUNG (Con't.) lOT TI (Con't.) lOT 

OS2009 IOT7201 SA/LA KM75C03AJ-25 25J 5417 4ALS234 10T72403L 

OS2009-35 35P KM75C03AJ-35 35J SN74ALS234-30N 35P 
OS2009-50 50P KM75C03AJ-50 50J SN54ALS234-25J 250B 
OS2009-65 65P, KM75C03AJ-80 80J 

KM75C03AN-25 25TP 5417 4ALS235 10T72413L 
OS2009-80 80P 

OS2009R-35 35J KM75C03AN-35 35TP SN74ALS235-25N 25P 

OS2009R-50 50J KM75C03AN-50 50TP SN74ALS235-250W 25S0 

OS2009R-65 65J KM75C03AN-80 80TP SN54ALS235-2OJ 250B 

II 
OS2009R-80 80J SHARP lOT CYPRESS lOT 

OS2010 IOT7202SA/LA LH5495 10T7200L CY7C420 10T7201 SAILA 

OS2010-35 35P LH54950-25 25TP CY7C420-30PC 25P 
OS2010-50 SOP LH54950-35 35TP CY7C420-40PC 35P 
OS2010-65 65P LH5495U-25 25J CY7C420-65PC 65P 
OS2010-80 80P LH5495U-35 35J CY7C420-300C 250 

OS2010R-35 35J LH5496 IOT7201LA CY7C420-400C 350 
OS2010R-50 50J CY7C420-650C 650 
OS2010R-65 65J LH5496-25 25P CY7C420-300MB 300B' 
OS2010R-80 80J LH5496-35 35P CY7C420~400MB 400B 

OS2011 IOT7203S/L 
LH5496-50 SOP CY7C420-650MB 650B 

LH54960-20 20TP 
OS2011-35 35P LH54960-25 25TP CY7C421 

OS2011-50 SOP LH54960-35 35TP CY7C421-30PC 25TP 
OS2011-65 65P LH54960-50 50TP CY7C421-40PC 35TP 
OS2011-80 80P LH5496U-20 20J CY7C421-65PC 65TP 

OS2011R-35 35J LH5496U-25 25J CY7C421-30JC 25J 
OS2011R-50 50J LH5496U-35 35J CY7C421-40JC 35J 
OS2011R-65 65J LH5497 IOT7202LA CY7C421-65JC 65J 
OS2011R-80 80J CY7C421-30VC 25Y 

SAMSUNG lOT 
LH5497-25 25P CY7C421-40VC 35Y 
LH5497-35 35P CY7C421-65VC 65Y 

KM75C01A IOT7201 SA/LA LH5497-50 SOP CY7C421-300C 25TC 
KM75C01 AP-25 25P LH54970-25 25TP CY7C421-400C 35TC 
KM75C01 AP-35 35P LH54970-35 35TP CY7C421-650C 65TC 
KM75C01 AP-50 50P LH54970-50 50TP CY7C421-300MB 30TCB 
KM75C01 AP-80 80P LH5497U-25 25J CY7C421-400MB 40TCB 
KM75CO 1 AJ-25 25J LH5497U-35 35J CY7C421-650MB 65TCB 
KM75C01 AJ-35 35J LH5498 10T7203L CY7C421-30LMB 30LB 
KM75C01 AJ-50 50J LH5498-20 20P CY7C421-40LMB 40LB 
KM75CO 1 AJ-80 BOJ LH5498-25 25P CY7C421-65LMB 65LB 
KM75C01 AN-25 25TP LH5498-35 35P CY7C424 10T7202SAlLA 
KM75C01 AN-35 35TP LH5498-50 SOP 
KM75CO 1 AN -50 50TP CY7C424-30PC 25P 

KM75C01 AN-BO 80TP 
LH54980-20 20TP CY7C424-40PC 35P 
LH54980-25 25TP CY7C424-65PC 65P 

KM75C02A IOT7202SA/LA LH54980-35 35TP CY7C424-300C 250 
KM75C02AP-25 25P LH54980-50 50TP CY7C424-400C 350 
KM75C02AP-35 35P LH5498U-20 20J CY7C424-650C 650 
KM75C02AP-50 SOP LH5498U-25 25J CY7C424-300MB 300B 
KM75C02AP-80 80P LH5498U-35 35J CY7C424-400MB 400B 
KM75C02AJ-25 25J LH5499 IOT7204L CY7C424-650MB 650B 
KM75C02AJ-35 35J LH5499-20 20P CY7C425 
KM75C02AJ-50 50J LH5499-25 25P 
KM75C02AJ-BO 80J CY7C42S-30PC 25TP 

KM7SC02AN-25 2STP 
LH5499-35 35P CY7C42S-40PC 3STP 

KM7SC02AN-35 35TP 
LH5499-S0 SOP CY7C42S-6SPC 6STP 

KM7SC02AN-SO 
LH5499U-20 20J CY7C42S-30JC 25J 50TP 

KM7SC02AN-80 80TP 
LH5499U-25 25J CY7C42S-40JC 35J 
LH5499-U35 35J CY7C42S-6SJC 65J 

KM75C03A IOT7203SA/LA TI lOT CY7C42S-30VC 25Y 
KM75C03AP-25 25P 5417 4ALS236 IOT72401L CY7C42S-40VC 3SY 
KM7SC03AP-35 35P CY7C42S-6SVC 6SY 
KM75C03AP-50 SOP SN74ALS236-30N 35P CY7C42S-300C 25TC 
KM7SC03AP-80 80P SN54ALS236-25J 250B CY7C42S-400C 35TC 
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FIFO CROSS REFERENCE 

CYPRESS (Con't.) lOT CYPRESS (Con't.) lOT CYPRESS (Con't.) lOT 

CY7C425-650C 65TC CY7C433 CY7C403-250MB 250B 
CY7C425-300MB 30TCB CY7C433-25PC 25TP CY7C403-150MB 150B 
CY7C425-400MB 40TCB CY7C433-30PC 25TP CY7C403-100MB 100B 
CY7C425-650MB 65TCB CY7C433-40PC 35TP CY7C404 10T72404L 
CY7C425-30LMB 30LB CY7C433-65PC 65TP 25P CY7C425-40LMB 40LB CY7C433-25VC 25Y 

CY7C404-25PC 

CY7C425-65LMB 65LB CY7C404-15PC 15P 
CY7C433-30VC 35Y CY7C404-10PC 10P 

CY7C428 IOT7203S/L CY7C433-40VC 40Y CY7C404-250C 250 
CY7C428-20PC 20P CY7C432/433 IOT7204S CY7C404-150C 150 
CY7C428-25PC 25P CY7C433-65VC 65Y 
CY7C428-30PC 25P CY7C433-25JC 25J 
CY7C428-40PC 35P CY7C433-30JC 25J 
CY7C428-65PC 65P CY7C433-40JC 35J 
CY7C428-200C 200 CY7C433-65JC 65J 
CY7C428-250C 250 CY7C433-300MB 30TCB 
CY7C428-300C 250 CY7C433-400MB 40TCB 
CY7C428-400C 350 . 

CY7C433-650MB 65TCB 
CY7C428-650C 650 CY7C433-30LMB 30LB 

CY7C428-250MB 200B CY7C433-40LMB 40LB 
CY7C428-300MB 300B CY7C433-65LMB 65LB 
CY7C428-400MB 400B 
CY7C428-650MB 650B CY3341 IOT72401L 

CY7C429 CY3341-2PC 10P 

CY7C429-20PC 20TP 
CY3341PC 10P 

CY3341-20C 100 
CY7C429-25PC 25TP CY33410C 100 
CY7C429-30PC 25TP CY3341-20MB 100B 
CY7C429-40PC 35TP CY3341DMB 100B 
CY7C429-65PC 65TP 
CY7C429-20JC 20J CY7C401 

CY7C429-25JC 25J CY7C401-25PC 25P . 
CY7C429-30JC 25J CY7C401-15PC 15P 
CY7C429-40JC 35J CY7C401-10PC 10P 
CY7C429-65JC 65J CY7C401-5PC 10P 
CY7C429-200C 20TC CY7C401-250C 250 
CY7C429-250C 25TC CY7C401-150C 150 
CY7C429-300C 25TC CY7C401-100C 100 
CY7C429-400C 35TC CY7C401-50C 100 
CY7C429-650C 65TC CY7C401-250MB 250B 
CY7C429-20VC 20Y CY7C401-150MB 150B 
CY7C429-25VC 25Y CY7C401-100MB 100B 
CY7C429-30VC 30Y 

CY7C402 IOT72402L CY7C429-40VC 40Y 
CY7C429-65VC 65Y CY7C402-25PC 25P 

CY7C429-250MB 20TCB CY7C402-15PC 15P 
CY7C429-300MB 30TCB CY7C402-10PC 10P 
CY7C429-400MB 40TCB CY7C402-5PC 10P 
CY7C429-650MB 65TCB CY7C402-250C 250 

CY7C432/433 IOT7204S CY7C402-150C 150 
CY7C402-100C 100 

CY7C432-25PC 25P CY7C402-50C 100 
CY7C432-30PC 25P CY7C402-250MB 250B 
CY7C432-40PC 35P CY7C402-150MB 150B 
CY7C432-65PC 65P CY7C402-100MB 100B 
CY7C432-250C 250 

CY7C403 10T72403L CY7C432-300C 250 
CY7C432-400C 350 CY7C403-25PC 25P 
CY7C432-650C 650 CY7C403-15PC 15P 

CY7C432-250MB 250B CY7C403-10PC 10P 
CY7C432-300MB 300B CY7C403-250C 250 
CY7C432-400MB 400B CY7C403-150C 150 
CY7C432-650MB 650B CY7C403-100C 100 
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G® SMP CROSS REFERENCE GUIDE 

Integrated DevIce Technology, Inc. 

lOT CYPRESS AMO VLSI II 
IDT7130SA35P CY7C130-35PC 

IDT7130SA35C CY7C130-35DC 

IDT7130SA35L48 CY7C130-35LC 

IDT7130SA35L52 CY7C131-35LC 

IDT7130SA35J CY7C131-35JC 

IDT7130SA35F 

IDT7130SA45P CY7C130-45PC 

IDT7130SA45C CY7C130-45DC 

IDT7130SA45L48 CY7C130-45LC 

IDT7130SA45L52 CY7C131-45LC 

IDT7130SA45J CY7C131-45JC 

IDT7130SA45F 

IDT7130SA45CB CY7C130-45DMB 

IDT7130SA45L48B CY7C 130-45LMB 

IDT7130SA45L52B CY7C131-45LMB 

IDT7130SA45FB 

IDT7130SA55P CY7C130-55PC AM2130-55PC 

IDT7130SA55C CY7C130-55DC AM2130-55DC 

IDT7130SA55L48 CY7C130-55LC 

IDT7130SA55L52 CY7C131-55LC AM2130-55LC 

IDT7130SA55J CY7C 131-55JC AM2130-55JC 

IDT7130SA55F 

IDT7130SA55CB CY7C130-55DMB 

IDT7130SA55L48B CY7C130-55LMB 

IDT7130SA55L52B CY7C131-55LMB 

IDT7130SA55FB 

IDT7130SA70P AM2130-70PC 

IDT7130SA70C AM2130-70DC 

IDT7130SA70L48 

IDT7130SA70L52 AM2130-70LC 

IDT7130SA 70J AM2130-7OJC 

IDT7130SA70F 

IDT7130SA70CB AM2130-70!8XC 

IDT7130SA70L48B 

IDT7130SA70L52B 

IDT7130SA70FB 

IDT7130SA90P 

IDT7130SA90C 

IDT7130SA90L48 

IDT7130SA90L52 

IDT7130SA9OJ 

IDT7130SA90F 

1.8 



SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMD VLSI 

IDT7130SA90CB 

IDT7130SA90L48B 

IDT7130SA90L52B 

IDT7130SA90FB 

IDT7130SA 1 OOP AM2130-10PC 

IDT7130SA 1 OOC AM2130-10DC 

IDT7130SA 1 OOL48 

IDT7130SA 1 OOL52 AM2130-10LC 

IDT7130SA 1 OOJ AM2130-10JC 

IDT7130SA100F 

IDT7130SA 1 OOCB AM2130-101BXC 

IDT7130SA 1 OOL48B 

IDT7130SA 1 OOL52B 

IDT7130SA 1 OOFB 

IDT7130SA 120CB AM2130-121BXC 

IDT7130SA 120L48B 

IDT7130SA 120L52B 

IDT7130SA 120FB 

IDT7130LA35P 

IDT7130LA35C 

IDT7130LA35L48 

IDT7130LA35L52 

IDT7130LA35J 

IDT7130LA35F 

IDT7130LA45P 

IDT7130LA45C 

IDT7130LA45L48 

IDT7130LA45L52 

IDT7130LA45J 

IDT7130LA45F 

IDT7130LA45CB 

IDT7130LA45L48B 

IDT7130LA45L52B 

IDT7130LA45FB 

IDT7130LA55P 

IDT7130LA55C 

IDT7130LA55L48 

IDT7130LA55L52 

IDT7130LA55J 

IDT7130LA55F 

IDT7130LA55CB 

IDT7130LA55L48B 

IDT7130LA55L52B 

IDT7130LA55FB 

IDT7130LA70P 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT7130LA70C 

IDT7130LA70L48 

IDT7130LA70L52 

IDT7130LA7OJ II 
IDT7130LA70F 

IDT7130LA70CB 

IDT7130LA70L48B 

IDT7130LA70L52B 

IDT7130LA70FB 

IDT7130LA90P 

IDT7130LA90C 

IDT7130LA90L48 

IDT7130LA90L52 

IDT7130LA9OJ 

IDT7130LA90F 

IDT7130LA90CB 

IDT7130LA90L48B 

IDT7130LA90L52B 

IDT7130LA90FB 

IDT7130LA 1 OOP 

IDT7130LA 1 OOC 

IDT7130LA 1 OOL48 

IDT7130LA 1 OOL52 

IDT7130LA 1 OOJ 

IDT7130LA 1 OOF 

IDT7130LA 1 OOCB 

IDT7130LA100L48B 

IDT7130LA100L52B 

IDT7130LA 1 OOFB 

IDT7130LA 120CB 

IDT7130LA 120L48B 

IDT7130LA 120L52B 

IDT7130LA 120FB 

IDT7132SA35P CY7C132-35PC VT7132-35PC 

IDT7132SA35C CY7C132-35DC 

IDT7132SA35L48 CY7C 132-35LC 

IDT7132SA35L52 

IDT7132SA35J VT7132-35QC 

IDT7132SA35F 

IDT7132SA45P CY7C 132-45PC VT7132-45PC 

IDT7132SA45C CY7C132-45DC 

IDT7132SA45L48 CY7C132-45LC 

IDT7132SA45L52 

IDT7132SA45J VT7132-45QC 

IDT7132SA45F 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT7132SA45CB CY7C132-45DMB 

IDT7132SA45L48B CY7C132-45LMB 

IDT7132SA45L52B 

IDT7132SA45FB 

IDT7132SA55P CY7C132-55PC VT7132-55PC 

IDT7132SA55C CY7C132-55DC 

IDT7132SA55L48 CY7C132-55LC 

IDT7132SA55L52 .. 

IDT7132SA55J VT7132-55QC 

IDT7132SA55F 

IDT7132SA55CB CY7C 132-55DMB 

IDT7132SA55L48B CY7C 132-55LMB 

IDT7132SA55L52B 

IDT7132SA55FB 

IDT7132SA70P VT7132-70PC 

IDT7132SA70C 

IDT7132SA 70L48 

IDT7132SA 70L52 

IDT7132SA 70J VT7132-70QC 

IDT7132SA70F 

IDT7132SA70CB 

IDT7132SA70L48B 

IDT7132SA70L52B 

IDT7132SA 70FB 

IDT7132SA90P VT7132-90PC 

IDT7132SA90C 

IDT7132SA90L48 

IDT7132SA90L52 

IDT7132SA9OJ VT7132-9QQC 

IDT7132SA90F 

IDT7132SA90CB 

IDT7132SA90L48B 

IDT7132SA90L52B 

IDT7132SA90FB 

IDT7132SA 1 OOP 

IDT7132SA 1 OOC 

IDT7132SA 1 OOL48 

IDT7132SA 1 OOL52 

IDT7132SA 1 OOJ 

IDT7132SA 1 OOF 

IDT7132SA 1 OOCB 

IDT7132SA100L48B 

IDT7132SA100L52B 

IDT7132SA 1 OOFB 

IDT7132SA 120CB 

IDT7132SA120L48B 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMD VLSI 

IDT7132SA 120L52B 

IDT7132SA 120FB 

IDT7132LA35P I 
IDT7132LA35C 

IDT7132LA35L48 

IDT7132LA35L52 

IDT7132LA35J 

IDT7132LA35F 

IDT7132LA45P 

IDT7132LA45C 

IDT7132LA45L48 

IDT7132LA45L52 

IDT7132LA45J 

IDT7132LA45F 

IDT7132LA45CB 

IDT7132LA45L48B 

IDT7132LA45L52B 

IDT7132LA45FB 

IDT7132LA55P 

IDT7132LA55C 

IDT7132LA55L48 

IDT7132LA55L52 

IDT7132LA55J 

IDT7132LA55F 

IDT7132LA55CB 

IDT7132LA55L48B 

IDT7132LA55L52B 

IDT7132LA55FB 

IDT7132LA70P 

IDT7132LA70C 

IDT7132LA70L48 

IDT7132LA70L52 

IDT7132LA70J 

IDT7132LA70F 

IDT7132LA70CB 

IDT7132LA70L48B 

IDT7132LA70L52B 

IDT7132LA70FB 

IDT7132LA90P 

IDT7132LA90C 

IDT7132LA90L48 

IDT7132LA90L52 

IDT7132LA90J 

IDT7132LA90F 

IDT7132LA90CB 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT7132LA90L48B 

IDT7132LA90L52B 

IDT7132LA90FB 

IDT7132LA 1 OOP 

IDT7132LA 1 OOC 

IDT7132LA 1 OOL48 

IDT7132LA 1 OOL52 

IDT7132LA100J 

IDT7132LA 1 OOF 

IDT7132LA 1 OOCB 

IDT7132LA 1 OOL48B 

IDT7132LA 1 OOL52B 

IDT7132LA 1 OOFB 

IDT7132LA 120CB 

IDT7132LA 120L48B 

IDT7132LA 120L52B 

IDT7132LA 120FB 

IDT71321 SA35J CY7C 136-35JC VT71321-35QC 

IDT71321SA35L52 CY7C 136-35LC 

IDT71321 SA45J CY7C136-45JC VT71321-45QC 

IDT71321 SA45L52 CY7C136-45LC 

IDT71321SA45L52B CY7C136-45LMB 

IDT71321 SA55J CY7C136-55JC 

IDT71321 SA55L52 CY7C136-55LC 

IDT71321SA55L52B CY7C136-55LMB 

IDT71321SA70L52B 

IDT71321 LA35J 

IDT71321 LA35L52 

IDT71321 LA45J 

IDT71321 LA45L52 

IDT71321 LA45L52B 

IDT71321 LA55J 

IDT71321 LA55L52 

IDT71321 LA55L52B 

IDT71321 LA70L52B 

IDT71322S35P 

IDT71322S35C 

IDT71322S35J 

IDT71322S35L48 

IDT71322S45P 

IDT71322S45C 

IDT71322S45J 

IDT71322S45L48 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMD VLSI 

IDT71322S4SCB 

IDT71322S45L48B 

IDT71322S55P 

IDT71322S55C a 
IDT71322S55J 

IDT71322S55L48 

IDT71322S55CB 

IDT71322S55L48B 

IDT71322S70P 

IDT71322S70C 

IDT71322S7OJ 

IDT71322S70L48 

IDT71322S70CB 

IDT71322S70L48B 

IDT71322L35P 

IDT71322l35C 

IDT71322L35J 

IDT71322L35L48 

IDT71322L45P 

IDT71322L45C 

IDT71322L45J 

IDT71322L4SL48 

IDT71322L45CB 

IDT71322L4SL48B 

IDT71322l55P 

IDT71322l55C 

IDT71322L55J 

IDT71322L55L48 

IDT71322l55CB 

IDT71322L55L48B 

IDT71322L70P 

IDT71322L70C 

IDT71322L7OJ 

IDT71322L70L48 

IDT71322L70CB 

IDT71322L70L48B 

IDT7133S45XC 

IDT7133S45J 

IDT7133S45L68 

IDT7133S45G 

IDT7133S55XC 

IDT7133S55J 

IDT7133S55L68 

IDT7133S55G 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMD VLSI 

IDT7133S55L68B 

IDT7133S55GB 

IDT7133S70XC 

IDT7133S7OJ 

IDT7133S70L68 

IDT7133S7oo 

IDT7133S70XCB 

IDT7133S70L68B 

IDT7133S7ooB 

IDT7133S90XC 

IDT7133S9OJ 

IDT7133S90L68 

IDT7133S9oo 

IDT7133S90XCB 

IDT7133S90L68B 

IDT7133S9OOB 

IDT7133L45XC 

IDT7133L4SJ 

IDT7133L45L68 

IDT7133L45G 

IDT7133L55XC 

IDT7133L55J 

IDT7133L55L68 

IDT7133L55G 

IDT7133L55L68B 

IDT7133L55GB 

IDT7133L 70XC 

IDT7133L7OJ 

IDT7133L70L68 

IDT7133L70G 

IDT7133L70XCB 

IDT7133L 70L68B 

IDT7133L70GB 

IDT7133L90XC 

IDT7133L9OJ 

IDT7133L90L68 

IDT7133L90G 

IDT7133L90XCB 

IDT7133L90L68B 

IDT7133L90GB 

IDT71342S35L52 

IDT71342S35J 

IDT71342S45L52 

IDT71342S45J 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT71342S45L52B 

IDT71342S55L52 

IDT71342S55J 

IDT71342S55L52B 

IDT71342S70L52 
II 

IDT71342S7OJ 

IDT71342S70L52B 

IDT7140SA35P CY7C140-35PC 

IDT7140SA35C CY7C140-35DC 

IDT7140SA35L48 CY7C140-35LC 

IDT7140SA35L52 CY7C141-35LC 

IDT7140SA35J CY7C 141-35JC 

IDT7140SA35F 

IDT7140SA45P CY7C140-45PC 

IDT7140SA45C CY7C140-45DC 

IDT7140SA45L48 CY7C140-45LC 

IDT7140SA45L52 CY7C141-45LC 

IDT7140SA45J CY7C 141-45JC 

IDT7140SA45F 

IDT7140SA45C B CY7C140-45DMB 

IDT7140SA45L48B CY7C140-45LMB 

IDT7140SA45L52B CY7C141-45LMB 

IDT7140SA45FB 

IDT7140SA55P CY7C140-55PC AM2140-55PC 

IDT7140SA55C CY7C140-55DC AM2140-55DC 

IDT7140SA55L48 CY7C140-55LC 

IDT7140SA55L52 CY7C141-55LC AM2140-55LC 

IDT7140SA55J CY7C141-55JC AM2140-55JC 

IDT7140SA55F 

IDT7140SA55CB CY7C140-55DMB 

IDT7140SA55L48B CY7C140-55LMB 

IDT7140SA55L52B CY7C141-55LMB 

IDT7140SA55FB 

IDT7140SA70P AM2140-70PC 

IDT7140SA70C AM2140-70DC 

IDT7140SA70L48 

IDT7140SA70L52 AM2140-70LC 

IDT7140SA7OJ AM2140-70JC 

IDT7140SA70F 

IDT7140SA70CB AM2140-70/BXC 

IDT7140SA70L48B 

IDT7140SA70L52B 

IDT7140SA70FB 

IDT7140SA90P 

IDT7140SA90C 

1.8 9 



SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT7140SA90L48 

IDT7140SA90L52 

IDT7140SA9OJ 

IDT7140SA90F 

IDT7140SA90CB 

IDT7140SA90L48B 

IDT7140SA90L52B 

IDT7140SA90FB 

IDT7140SA lOOP AM2140-10PC 

IDT7140SA100C AM2140-10DC 

IDT7140SA 1 OOL48 

IDT7140SA 1 OOL52 AM2140-10LC 

IDT7140SA 1 OOJ AM2140-1OJC 

IDT7140SA 1 OOF 

IDT7140SA 1 OOCB AM2140-10/BXC 

IDT7140SA100L48B 

IDT7140SA 1 OOL52B 

IDT7140SA 1 OOFB 

IDT7140SA 120CB AM2140-12/BXC 

IDT7140SA120L48B 

IDT7140SA 120L52B 

IDT7140SA 120FB 

IDT7140LA35P 

IDT7140LA35C 

IDT7140LA35L48 

IDT7140LA35L52 

IDT7140LA35J 

IDT7140LA35F 

IDT7140LA45P 

IDT7140LA45C 

IDT7140LA45L48 

IDT7140LA45L52 

IDT7140LA45J 

IDT7140LA45F 

IDT7140LA45CB 

IDT7140LA45L48B 

IDT7140LA45L52B 

IDT7140LA45FB 

IDT7140LA55P 

IDT7140LA55C 

IDT7140LA55L48 

IDT7140LA55L52 

IDT7140LA55J 

IDT7140LA55F 

IDT7140LA55CB 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT7140LA55L48B 

IDT7140LA55L52B 

IDT7140LA55FB 

IDT7140LA70P II 
IDT7140LA70C 

IDT7140LA70L48 

IDT7140LA70L52 

IDT7140LA7OJ 

IDT7140LA70F 

IDT7140LA70CB 

IDT7140LA70L48B 

IDT7140LA70L52B 

IDT7140LA70FB 

IDT7140LA90P 

IDT7140LA90C 

IDT7140LA90L48 

IDT7140LA90L52 

IDT7140LA9OJ 

IDT7140LA90F 

IDT7140LA90CB 

IDT7140LA90L48B 

IDT7140LA90L52B 

IDT7140LA90FB 

IDT7140LA 1 OOP 

IDT7140LA 1 OOC 

IDT7140LA 1 OOL48 

IDT7140LA 1 OOL52 

IDT7140LA 1 OOJ 

IDT7140LA 1 OOF 

IDT7140LA 1 OOCB 

IDT7140LA 1 OOL48B 

IDT7140LA100L52B 

IDT7140LA 1 OOFB 

IDT7140LA 120CB 

IDT7140LA120L48B 

IDT7140LA 120L52B 

IDT7140LA 120FB 

IDT7142SA35P CY7C142-35PC VT7142-35PC 

IDT7142SA35C CY7C142-35DC 

IDT7142SA35L48 CY7C142-35LC 

IDT7142SA35L52 

IDT7142SA35J VT7142-35QC 

IDT7142SA35F 

IDT7142SA45P CY7C142-45PC VT7142-45PC 

IDT7142SA45C CY7C142-45DC 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT7142SA45L48 CY7C142-45LC 

IDT7142SA45L52 

IDT7142SA45J VT7142-45QC 

IDT7142SA45F 

IDT7142SA45CB CY7C142-45DMB 

IDT7142SA45L48B CY7C142-45LMB 

IDT7142SA45L52B 

IDT7142SA45FB 

IDT7142SA55P CY7C142-55PC VT7142-55PC 

IDT7142SA55C CY7C142-55DC 

IDT7142SA55L48 CY7C142-55LC 

IDT7142SA55L52 

IDT7142SA55J VT7142-55QC 

IDT7142SA55F 

IDT7142SA55CB CY7C142-55DMB 

IDT7142SA55L48B CY7C142-55LMB 

IDT7142SA55L52B 

IDT7142SA55FB 

IDT7142SA70P VT7142-70PC 

IDT7142SA70C 

IDT7142SA70L48 

IDT7142SA70L52 

IDT7142SA7OJ VT7142-70QC 

IDT7142SA70F 

IDT7142SA70CB 

IDT7142SA70L48B 

IDT7142SA70L52B 

IDT7142SA70FB 

IDT7142SA90P VT7142-90PC 

IDT7142SA90C 

IDT7142SA90L48 

IDT7142SA90L52 

IDT7142SA9OJ VT7142-9OQC 

IDT7142SA90F 

IDT7142SA90CB 

IDT7142SA90L48B 

IDT7142SA90L52B 

IDT7142SA90FB 

IDT7142SA100P 

IDT7142SA 1 OOC 

IDT7142SA 1 OOL48 

IDT7142SA 1 OOL52 

IDT7142SA 1 OOJ 

IDT7142SA 1 OOF 

IDT7142SA 1 OOCB 

IDT7142SA 1 OOL48B 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT7142SA 1 OOL52B 

IDT7142SA 1 OOFB 

IDT7142SA 120CB 

IDT7142SA120L48B 

IDT7142SA 120L52B 
II 

IDT7142SA 120FB 

IDT7142LA35P 

IDT7142LA35C 

IDT7142LA35L48 

IDT7142LA35L52 

IDT7142LA35J 

IDT7142LA35F 

IDT7142LA45P 

IDT7142LA45C 

IDT7142LA45L48 

10T7142LA45L52 

IDT7142LA45J 

IDT7142LA45F 

IDT7142LA45CB 

IDT7142LA45L48B 

IDT7142LA45L52B 

IDT7142LA45FB 

IDT7142LA55P 

IDT7142LA55C 

IDT7142LA55L48 

IDT7142LA55L52 

IDT7142LA55J 

IDT7142LA55F 

IDT7142LA55CB 

IDT7142LA55L48B 

IDT7142LA55L52B 

IDT7142LA55FB 

IDT7142LA70P 

IDT7142LA70C 

IDT7142LA70L48 

IDT7142LA70L52 

IDT7142LA7OJ 

IDT7142LA70F 

IDT7142LA70CB 

IDT7142LA70L48B 

IDT7142LA70L52B 

IDT7142LA 70FB 

IDT7142LA90P 

IDT7142LA90C 

IDT7142LA90L48 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

1017142LA90L52 

1017142LA9OJ 

1017142LA90F 

1017142LA90CB 

1017142LA90L48B 

1017142LA90L52B 

1017142LA90FB 

1017142LA 1 OOP 

1017142LA 1 OOC 

1017142LA100L48 

1017142LA 1 OOL52 

1017142LA100J 

1017142LA100F 

1017142LA 1 OOCB 

1017142LA 1 OOL48B 

1017142LA 1 OOL52B 

1017142LA100FB 

1017142LA 120CB 

1017142LA 120L48B 

1017142LA120L52B 

1017142LA120FB 

10171421 SA35J CY7C146-35JC VT71421-35QC 

10171421 SA35L52 CY7C146-35LC 

10171421 SA45J CY7C146-45JC VT71421-45QC 

10171421 SA45L52 CY7C146-45LC 

10171421 SA45L52B CY7C146-45LMB 

10171421SA55J CY7C146-55JC 

10171421 SA55L52 CY7C146-55LC 

10171421SA55L52B CY7C146-55LMB 

10171421 SA 70L52B 

10171421 LA35J 

10171421 LA35L52 

10171421 LA45J 

10171421 LA45L52 

10171421 LA45L52B 

10171421 LA55J 

10171421 LA55L52 

10171421 LA55L52B 

10171421 LA70L52B 

1017134S35P 

1017134S35C 

1017134S35J 

1017134S35L52 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMD VLSI 

IDT7134S45P 

IDT7134S45C 

IDT7134S45J 

IDT7134S45L52 II 
IDT7134S45CB 

IDT7134S45L52B 

IDT7134S55P 

IDT7134S55C 

IDT7134S55J 

IDT7134S55L52 

IDT7134S55CB 

IDT7134S55L52B 

IDT7134S70P 

IDT7134S70C 

IDT7134S7OJ 

IDT7134S70L52 

IDT7134S70CB 

IDT7134S70L52B 

IDT7134L35P 

IDT7134L35C 

IDT7134L35J 

IDT7134L35L52 

IDT7134L45P 

IDT7134L45C 

IDT7134L45J 

IDT7134L45L52 

IDT7134L45CB 

IDT7134L45L52B 

IDT7134L55P 

IDT7134L55C 

IDT7134L55J 

IDT7134L55L52 

IDT7134L55CB 

IDT7134L55L52B 

IDT7134L70P 

IDT7134L70C 

IDT7134L7OJ 

IDT7134L70L52 

IDT7134L70CB 

IDT7134L70L52B 

IDT7143S45XC 

IDT7143S45J 

IDT7143S45L68 

IDT7143S45G 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT7143S55XC 

IDT7143S55J 

IDT7143S55L68 

IDT7143S55G 

IDT7143S55L68B 

IDT7143S55GB 

IDT7143S70XC 

IDT7143S7OJ 

IDT7143S70L68 

IDT7143S7OG 

IDT7143S70XCB 

IDT7143S70L68B 

IDT7143S7OGB 

IDT7143S90XC 

IDT7143S9OJ 

IDT7143S90L68 

IDT7143S9OG 

IDT7143S90XCB 

IDT7143S90L68B 

IDT7143S9OGB 

IDT7143L45XC 

IDT7143L45J 

IDT7143L45L68 

IDT7143L45G 

IDT7143L55XC 

IDT7143L55J 

IDT7143L55L68 

IDT7143L55G 

IDT7143L55L68B 

IDT7143L55GB 

IDT7143L70XC 

IDT7143L7OJ 

IDT7143L70L68 

IDT7143L70G 

IDT7143L70XCB 

IDT7143L70L68B 

IDT7143L70GB 

IDT7143L90XC 

IDT7143L90J 

IDT7143L90L68 

IDT7143L90G 

IDT7143L90XCB 

IDT7143L90L68B 

IDT7143L90GB 
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SMP CROSS REFERENCE GUIDE 

lOT CYPRESS AMO VLSI 

IDT71342L35L52 

IDT71342L35J 

IDT71342L45L52 

IDT71342L45J II 
IDT71342L45L528 

IDT71342L55L52 

IDT71342L55J 

IDT71342L55L528 

IDT71342L 70L52 

IDT71342L7OJ 

IDT71342L70L528 
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~® SSD CROSS REFERENCE GUIDE 

Integrated Device Technology, Inc. 

lOT PIN lOT PIN 
DIRECT SIMILAR CYPRESS/MUL TlCHIP 

CYPRESS/MULTICHIP PIN EQUIVALENT PART ORG/PACKAGE 

CYM1240HD·35MB 7M4042S35CB 1 MEG (256K X 4) JEDEC 
CYM1240HD·45MB 7M4042S45CB 28 PIN DIP 

CYM1420HD-30C 8M824S30C 1 MEG (128K X 8) JEDEC 
CYM1420HD-35C 8M824S35C 32 PIN DIP 

8M824S35N 
CYM1420HD-45C 8M824S45C 

8M824S45N 
CYM1420HD-55C 8M824S50C 

8M824S50N 
CYM1420HD-70C 8M824S70C 

8M824S70N 

CYM1421 HD-70MB 8M824S70CB 1 MEG (128K X 8) JEDEC 
CYM1421 HD-85MB 8M824S85CB 32 PIN DIP 
CYM1421 HD-1 OOMB 8M824S100CB [Low power version] 

CYM1422PS-35C 8MP824S35S 1 MEG (128K X 8) 
CYM1422PS-45C 8MP824S45S 30 PIN SIP 
CYM1422PS-55C 8MP824S55S 

CYM 1441 PZ -25C 7MP4034S25Z 2 MEG (256K X 8) JEDEC 
CYM1441 PZ-35C 7MP4034S35Z 60 PIN ZIP 
CYM 1441 PZ -45C 7MP4034S45Z 

CYM1460PS-45C 7MP4008S45S 4 MEG (512K X 8) 
CYM1460PS-55C 7MP4008S55S 36 PIN SIP 
CYM1460PS-70C 7MP4008S70S 

CYM1461 PS-70C 7MP4008L70S 7MP4058L70S 4 MEG (512K X 8) 
CYM1461 PS-85C 7MP4008L85S 7MP4058L85S 36 PIN SIP 
CYM1461 PS-100C 7MP4008L 1 OOS 7MP4058L 1 OOS 

CYM1464PD-45C 7MB4048S45P 4 MEG (512K X 8) JEDEC 
CYM1464PD-55C 7MB4048S50P 32 PIN DIP 
CYM1464PD-70C 7M4048L70N 

CYM1540PS-30C 7MB4040S25P 2 MEG (256K X 9) 
CYM1540PS-35C 7MB4040S35P 44 PIN SIP 
CYM1540PS-45C 7MB4040S45P 

CYM1541 PD-25C 7MB4040S25P 2 MEG (256K X 9) 
CYM1541 PD-35C 7MB4040S35P 44 PIN DIP 
CYM1541 PD-45C 7MB4040S45P 

CYM1610HD-25C 8M656S40C 256K (16K X 16) 
CYM1610HD-35C 8M656S40C 40 PIN DIP 
CYM1610HD-45C 8M656S40C 
CYM1610HD-50C 8M656S50C 

CYM1611 HV-20C 7MC4005S20CV 256K (16K X 16) 
CYM1611 HV-25C 7MC4005S25CV 36 PIN DSIP 
CYM1611 HV-30C 7MC4005S30CV 
CYM1611HV-35C 7MC4005S35CV 
CYM1611HV-45C 7MC4005S45CV 

CYM1620HD-30C 8M624S30C 1 MEG (64K X 16) JEDEC 
CYM1620HD-35C 8M624S35C 40 PIN DIP 
CYM1620HD-45C 8M624S45C 
CYM1620HD-55C 8M624S50C 
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SSD CROSS REFERENCE GUIDE 

lOT PIN lOT PIN 
DIRECT SIMILAR CVPRESS/MUL TlCHIP 

CVPRESS/MUL TICHIP PIN EQUIVALENT PART ORG/PACKAGE 

CYM1621 HD-25C 7M624S25C 1 MEG (64K X 16), 
CYM1621 HD-30C 7M624S30C (128K X 8), (256K X 4) 
CYM1621 HD-35C 7M624S3SC 40 PIN DIP 
CYM1621 HD-45C 7M624S45C II 
CYM1622HV-25C 7MP4028 1 MEG (64K X 16) 
CYM1622HV-35C 7MP4028 40 PIN DSIP 
CYM1622HV-45C 7MP4028 

CYM1623HD-70MB 8M624S70CB 1 MEG (64K X 16) JEDEC 
CYM1623HD-85MB 8M624S85CB 40 PIN DIP 
CYM1623HD-100MB 8M624S100CB [low power version] 

CYM1624PV-25C 7MP4028S25V 1 MEG (64K X 16) 
CYM1624PV-35C 7MP4028S3SV 40 PIN DSIP 
CYM 1624PV -45C 7MP4028S45V 

CYM1626PS-30C 8MP624S30S 1 MEG (64K X 16) 
CYM1626PS-35C 8MP624S3SS 40 PIN SIP 
CYM1626PS-45C 8MP624S45S 

CYM1641 HD-25C 7M4016S25C 4 MEG (256K X 16) 
CYM1641 HD-35C 7M4016S35C 48 PIN DIP 
CYM1641 HD-45C 7M4016S45C 
CYM1641 HD-55C 7M4016S55C 

CYM1821PZ-15C 7MP4031S15Z 512K (16K X 32) JEDEC 
CYM1821 PZ-20C 7MP4031S20Z 64 FR-4 ZIP 
CYM1821 PZ-25C 7MP4031S25Z 
CYM 1821 PZ -35C 7MP4031S35Z 
CYM1821 PZ-45C 7MP4031S35Z 

CYM1822HV-20C 7MC4032S20CV 512K (16K X 32) 
CYM1822HV-25C 7MC4032S25CV 88 PIN DSIP 
CYM1822HV-30C 7MC4032S30CV 
CYM 1822HV-35C 7MC4032S35CV 
CYM1822HV-45C 7MC4032S45CV 

CYM1830HD-25C 7M4017S25C 2 MEG (64K X 32) 
CYM1830HD-30C 7M4017S30C 60 PIN DIP 
CYM1830HD-35C 7M4017S35C 
CYM1830HD-45C 7M4017S45C 
CYM1830HD-55C 7M4017S50C 

CYM1831 PZ-25C 7MP4036S25Z 2 MEG (64K X 32) JEDEC 
CYM1831 PZ-30C 7MP4036S30Z 64 PIN ZIP 
CYM 1831 PZ -35C 7MP4036S35Z 
CYM1831PZ-45C 7MP4036S35Z 

CYM1831PM-25C 7MP4036S25M 2 MEG (64K X 32) JEDEC 
CYM1831PM-30C 7MP4036S30M 64 PIN SIMM 
CYM1831PM-35C 7MP4036S35M 
CYM1831PM-45C 7MP4036S35M 

CYM1832PZ-25C 7MP4036S25Z 2 MEG (64K X 32) 
CYM 1832PZ -35C 7MP4036S35Z 60 PIN ZIP 
CYM1832PZ-45C 7MP4036S35Z 
CYM1832PZ-55C 7MP4036S35Z 

CYM1840HD-30C 7M4067S30C 8 MEG (256K X 32) 
CYM1840HD-35C 7M4067S35C 60 PIN DIP 
CYM1840HD-45C 7M4067S45C 
CYM1840HD-55C 7M4067S55C 

CYM 1841 PZ ~30C 7MP4045S30Z 8 MEG (256K X 32) JEDEC 
CYM1841 PZ-35C 7MP4045S35Z 64 PIN ZIP 
CYM 1841 PZ -45C 7MP4045S45Z 
CYM1841 PZ-55C 7MP4045S55Z 
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lOT PIN lOT PIN 
DIRECT SIMILAR CYPRESS/MUL TlCHIP 

CYPRESS/MUL TICHIP PIN EQUIVALENT PART ORG/PACKAGE 

CYM1841 PM-30C 7MP404SS30M 8 MEG (256K X 32) JEDEC 
CYM1841 PM-3SC 7MP404SS3SM 64 PIN SIMM 
CYM1841 PM-4SC 7MP404SS4SM 
CYM1841 PM-SSC 7MP404SSSSM 

lOT PIN lOT PIN 
DIRECT SIMILAR DENSE·PAC 

DENSE·PAC PIN EQUIVALENT PART ORG/PACKAGE 

DPS16X5-XXX 7MPS64 80K (16K X 5) 
7MPS64 28 PIN SIP 

DPS16X17-25 7MC4005S25CV 256K (16K X 16) 
DPS16X17-35 7MC4005S35CV 36 PIN DSIP 
DPS16X17-45 7MC400SS45CV 
DPS16X17-55 7MC4005S55CV 

DPS257-XXX 7M656 256K (16K X 16) 
7M656 (32K X 8) 
7M656 (64K X4) 
7M656 40 PIN DIP 

DPS1024-25C 7M624 1 MEG (256K X 4), 
DPS1024-35C 7M624 (128K X 8), (64K X 16) 
DPS1024-45C 7M624 42 PIN DIP 
DPS 1 024-55C 7M624 

DPS1026-25C 7M624 1 MEG (256K X 4), 
DPS1026-35C 7M624 (12BK X 8), (64K X 16) 
DPS1026-45C 7M624 40 PIN DIP 
DPS1026-55C 7M624 

DPS1027-25C 7M624S25C 1 MEG (256K X 4), 
DPS1027-35C 7M624S35C (12BK X 8), (64K X 16) 
DPS1027-45C 7M624S45C 40 PIN DIP 
DPS1027-55C 7M624S5SC 

DPS2516-25C 7M4016 4 MEG (256K X 16) 
DPS2516-35C 7M4016 44 PIN DIP 
DPS2516-45C 7M4016 
DPS2516-55C 7M4016 

DPS4648-85C 7M812 512K (64K X 8) 
DPS4648-100C 7M812 32 PIN DIP 
DPS4648-120C 7MB12 
DPS4648-150C 7M812 

DPS5124-45C 7MP4034 2 MEG (512K X 4), 
DPS5124-55C 7MP4034 (256K X 8) 

54 PIN DIP 

DPS6432-35C 7M4017S35C 2 MEG (64K X 32) 
DPS6432-45C 7M4017S45C 60 PIN DIP 
DPS6432-55C 7M4017S55C 
DPS6432-70C 7M4017S70C 

DPS6433-85C 7MP4034, 7M4017 2 MEG (64K X 32) 
DPS6433-100C 7MP4034,7M4017 (12BK X 16), (256K X 8) 
DPS6433-120C 7MP4034, 7M4017 60 PIN DIP 
DPS6433-150C 7MP4034, 7M4017 [low power version] 

DPS6433-55C 7M4017S55C 2 MEG (64K X 32) 
DPS6433-70C 7M4017S70C 60 PIN DIP 
DPS6433-100C 7M4017S70C [low power version] 

DPS8645-XXX 7MP456 256K (64K X 4) 
7MP456 28 PIN SIP 

DPS8808-XXX 7MB64 64K (BK X 8) 
7M864 ·28 PIN DIP 
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SSD CROSS REFERENCE GUIDE 

lOT PIN lOT PIN 
DIRECT SIMILAR DENSE-PAC 

DENSE-PAC PIN EaUIVALENT PART ORG/PACKAGE 

DPS8M612-85C 8M612S85C 512K (32K X 16) 
DPS8M612-100C 8M612S100C 40 PIN DIP 
DPS8M612-120C 8M612S100C 
DPS8M612-150C 8M612S100C I 
DPS8M624-85C 8M624S85C 1 MEG (64K X 1S) 
DPS8M624-100C 8M624S100C 40 PIN DIP 
DPS8M624-120C 8M624S100C 
DPS8M624-150C 8M624S100C 

DPS8M656-35C 8M656S40C 256K (16K X 1S) 
DPS8M65S-40C 8M656S40C 40 PIN DIP 
DPS8M656-70C 8M656S70C 

DPS10241-25C 7MC4001 S35C 1 MEG (1024K X 1) 
DPS10241-35C 7MC4001 S35CS 30 PIN SIP 
DPS10241-45C 7MC4001 S45CS 
DPS10241-S5C 7MC4001 S5SCS 

DPS4025S-XXX 8M856 2S6K (32K X 8) 
8M856 28 PIN DIP 

DPS41257-XXX 8M856 256K (32K X 8) 
8M856 28 PIN DIP 

DPS41288-70C 8M824S70C 8M824L70N 1 MEG (128K X 8) 
DPS41288-85C 8M824L85N 32 PIN DIP 
DPS41288-100C 8M824L100N 

DPS4S128-85C 7MP4008 4 MEG (S12K X 8) 
DPS45128-100C 7MP4008 48 PIN DIP 
DPS45128-120C 7MP4008 
DPS45128-150C 7MP4008 

DPS45129-85C 7M4016SS5C 4 MEG (256K X 1S) 
DPS45129-100C 7M4016S55C 48 PIN DIP 
DPS45129-120C 7M4016S55C 
DPS45129-150C 7M4016S55C 

DPSS12S8-85C 7M4048L85N 4 MEG (S12K X 8) 
DPS512S8-100C 7M4048L 1 OON 32 PIN DIP 
DPS512S8-120C 7M4048L 120N 
DPS512S8-150C 7M4048L 120N 

DPS3232V 7M4003SXXCH 1 MEG (32K X 32) 
66 PIN HIP 

DPE3232V 7M7004SXXCH 1 MEG (32K X 32) EEPROM 
66 PIN HIP 

lOT PIN lOT PIN 
DIRECT SIMILAR EOI 

EDI PIN EaUIVALENT PART ORG/PACKAGE 

EDI8M4257C35C4B 7M4042S35CB 1 MEG (25SK X 4) JEDEC 
EDI8M4257C45C4B 7M4042S45CB 28 PIN DIP 
EDI8M4257C55C4B 7M4042S55CB 

EDI8M8128C35C6C 8M824S35C 8M824S35N, 8MP824S35S 1 MEG (128K X 8) JEDEC 
EDI8M8128C45C6C 8M824S45C 8M824S45N, 8MP824S45S 32 PIN DIP 
EDI8M8128C55C6C 8M824SS0C 8M824SS0N,8MP824S50S 
EDI8M8128C45C6B 8M824S45CB 
EDI8M8128C55C6B 8M824SS0CB 
EDI8M8128C70C6B 8M824S70CB 

EDI8M8128C60PSC 8M824SS0N 8M824SS0C, 8MP824S60S 1 MEG (128K X 8) JEDEC 
EDI8M8128C70P6C 8M824L70N 8M824S70C,8MP824L70S 32 PIN DIP 
EDI8M8128C100P6C 8M824L100N 8MP824L100S 
EDI8M8128C120P6C 8M824L100N 8MP824L 1 OOS 
EDI8M8128C150PSC 8M824L100N 8MP824L 1 OOS 
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lOT PIN lOT PIN 
DIRECT SIMILAR EDI 

EDI PIN EQUIVALENT PART ORG/PACKAGE 

EDI8M8128C85C6B 8M824S85CB 1 MEG (128K X 8) JEDEC 
EDI8M8128C1006CB 8M824S100CB 32 PIN DIP 
EDI8M8128C1206CB 8M824S100CB [low power version] 
EDI8M8128C1506CB 8M824S100CB 

EDI8M8256C70P6C 7M4068L70N 2 MEG (256K X 8) JEDEC 
EDI8M8256C85P6C 7M4068L85N 32 PIN DIP 
EDI8M8256C100P6C 7M4068L 1 OON 
EDI8M8256C120P6C 7M4068L 120N 
EDI8M8256C150P6C 7M4068L 120N 

EDI8F8257C85B6C 7M4068L85N 2 MEG (256K X 8) JEDEC 
EDI8F8257C100B6C 7M4068L 1 OON 32 PIN DIP 
EDI8F8257C120B6C 7M4068L 120N 
EDI8F8257C150B6C 7M4068L 120N 

EDI8M8257C85P6C 7M4068L85N 2 MEG (256K X 8) JEDEC 
EDI8M8257C100P6C 7M4068L 1 OON 32 PIN DIP 
EDI8M8257C120P6C 7M4068L 120N 
EDI8M8257C 150P6C 7M4068L 120N 

EDI8F8257C45MSC 7MP4034S45Z 2 MEG (256K X 8) 
EDI8F8257C55MSC 7MP4034S45Z 36 PIN SIP 
EDI8F8257C70MSC 7MP4034S45Z 

EDI8F8258C45MSC 7MP4034S45Z 2 MEG (256K X 8) 
EDI8F8258C55MSC 7MP4034S45Z 36 PIN SIP 
EDI8F8258C70MSC 7MP4034S45Z 

EDI8M8512C85P6C 7M4048L85N 4 MEG (512K X 8) JEDEC 
EDI8M8512C100P6C 7M4048L 1 OON 32 PIN DIP 
EDI8M8512C120P6C 7M4048L 120N 
EDI8M8512C150P6C 7M4048L 120N 
EDI8M8512C85C6B 7M4048S85CB 
EDI8M8512C100C6B 7M4048S 1 OOCB 
EDI8M8512C120C6B 7M4048S120CB 
EDI8M8512C150C6B 7M4048S 120CB 

EDI8F8512C45M6C 7MB4048S45P 4 MEG (512K X 8) JEDEC 
EDI8F8512C55M6C 7MB4048S55P 32 PIN DIP 
EDI8F8512C70M6C 7M4048L70N 
EDI8M8512C45M6B 7M4048S45CB 
EDI8M8512C55M6B 7M4048S55CB 
EDI8M8512C70M6B 7M4048S70CB 

EDH816H 16C-25CC-Z 7MC4005S25CV 256K (16K X 16) 
EDH816H16C-35CC-Z 7MC4005S35CV 36 PIN DSIP 
EDH816H16C-45CC-Z 7MC4005S45CV 
EDH816H 16C-25CMHR-Z 7MC4005S25CVB 
EDH816H 16C-35CMHR-Z 7MC4005S35CVB 
EDH816H16C-45CMHR-Z 7MC4005S45CVB 

EDI8F1664C 1 OOPC 8M624S70C 8MP624L 1 OOS 1 MEG (64K X 16) 
EDI8F1664C120PC 8M624S70C 8MP624L 1 OOS 40 PIN DIP 
EDI8F1664C150PC 8M624S70C 8MP624L 1 OOS 

EDI8M 1664C45C6C 8M624S50C 1 MEG (64K X 16) JEDEC 
EDI8M1664C55C6C 8M624S50C 40 PIN DIP 
ED IBM 1664C60C6C 8M624S60C 
EDI8M 1664C70C6C 8M624S70C 
EDI8M1664C85C6C 8M624S850C 
EDI8M1664C100C6C - 8M624S 1 OoC 
EDI8M 1664C55C6B 8M624S50CB 
EDI8M1664C60C6B 8M624S60CB 
EDI8M 1664C70C6B 8M624S70CB 
EDI8M 1664C85C6B 8M624S85CB 
EDI8M1664C100C6B 8M624S 1 OoCB 
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lOT PIN lOT PIN 
DIRECT SIMILAR EDI 

EDI PIN EQUIVALENT PART ORG/PACKAGE 

EDI8M 1664C25C9C 7M624S25C 1 MEG (64K X 16) 
EDI8M1664C35C9C 7M624S35C 40 PIN DIP 
EDIBM1664C45C9C 7M624S45C 
EDI8M 1664C55C9C 7M624S55C 

I 
EDI8M1664C70C9C 7M624S70C 
EDI8M1664C25C9B 7M624S25CB 
EDI8M1664C35C9B 7M624S35CB 
EDI8M1664C45C9B 7M624S45CB 
EDIBM 1664C55C9B 7M624S55CB 
EDIBM 1664C70C9B 7M624S70CB 

EDIBM16256C25C9C 7M4016S25C 4 MEG (256K X 16) 
EDIBM 16256C35C9C 7M4016S35C 48 PIN DIP 
EDIBM16256C45C9C 7M4016S45C 
EDI8M16256C55C9C 7M4016S55C 
EDIBM16256C70C9C 7M4016S55C 
EDI8M16256C35C9B 7M4016S35CB 
EDIBM16256C45C9B 7M4016S45CB 
EDIBM16256C55C9B 7M4016S55CB 
EDIBM16256C70C9B 7M4016S55CB 

EDI8M 16257C35M6C 7MB4066S35P 4 MEG (256K X 16) 
EDIBM 16257C45M6C 7MB4066S45P 40 PIN DIP 
EDI8M16257C55M6C 7MB4066S55P 
EDI8M 16257C70M6C 7MB4066S55P 

EDI8F3264C25M6C 7M4017S25C 2 MEG (64K X 32) 
EDI8F3264C35M6C 7M4017S35C 60 PIN DIP 
EDI8F3264C45M6C 7M4017S45C 
EDIBF3264C55M6C 7M4017S50C 
EDIBM3264C25C6B 7M4017S30CB 
EDIBM3264C35C6B 7M4017S35CB 
EDIBM3264C45C6B 7M4017S45CB 
EDIBM3264C55C6B 7M4017S50CB 

EDIBF3264C25MZC 7MP4036S25Z 2 MEG (64K X 32) JEDEC 
EDI8F3264C35MZC 7MP4036S30Z 64 PIN ZIP 
EDIBF3264C45MZC 7MP4036S35Z 
EDI8F3264C55MZC 7MP4036S35Z 

EDIBM32256C35B6C 7M4067S35C B MEG (256K X 32) 
EDIBM32256C45B6C 7M4067S45C 60 PIN DIP 
EDIBM32256C55B6C 7M4067S55C 
EDIBM32256C70B6C 7M4067S55C 

EDI8M32256C35BZC 7MP4045S35Z 8 MEG (256K X 32) JEDEC 
EDIBM32256C45BZC 7MP4045S45Z 64 PIN ZIP 
EDIBM32256C55BZC 7MP4045S55Z 
EDI8M32256C70BZC 7MP4045S70Z 

EDI8M8130C50CC 8M824 1 MEG (12BK X 8) 
EDI8M8130C60CC 8M824 32 PIN DIP 
EDI8M8130C70CC 8M824 [dual chip enable] 
EDI8M8130C80CC 8MB24 
EDI8M8130C90CC 8M824 
EDI8M8130C100CC 8M824 
EDI8M8130C120CC 8MB24 
EDIBM8130C150CC 8M824 
EDIBM8130C50CB 8MB24 
EDI8M8130C60CB 8M824 
EDIBM8130C70CB 8MB24 
EDIBM8130C80CB 8M824 
EDI8M8130C90CB 8M824 
EDIBM8130C100CB 8M824 
EDI8M8130C120CB 8MB24 
EDI8M8130C150CB 8M824 
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lOT PIN lOT PIN 
DIRECT SIMILAR EDI 

EDI PIN EQUIVALENT PART ORG/PACKAGE 

EDISMS130P90CB SMS24 1 MEG (12SK X S) 
EDISMS130P100CB SMS24 32 PIN DIP 
EDISMS130P120CB SMS24 [dual chip enable] 
EDISMS130P150CB SMS24 [low power version] 

EDISMS64C50CC 7MS12 512K (64K X S) 
EDISMS64C60CC 7MS12 32 PIN DIP 
EDISMS64C7OCC 7MS12 
EDISMS64C80CC 7MS12 
EDISMS64C90CC 7MS12 
EDISMS64C100CC 7MS12 
EDISMS64C120CC 7MS12 
EDISMS64C150CC 7MS12 
EDISM864C50CB 7MS12 
EDISM864C60CB 7MS12 
EDISMS64C7OCB 7MS12 
EDISMS64C80CB 7MS12 
EDISMS64C90CB 7MS12 
EDISMS64C100CB 7MS12 
EDISMS64C120CB 7MS12 
EDISMS64C150CB 7MS12 

EDHS1 H256C-55 7MC156S55CS 7MP156 256K (256K X 1) 
EDHS1 H256C-7O 7MC156S70CS 2S PIN SIP 

EDHS4H64C-35CC-D3 7MP456 256K (64K X 4) 
EDHS4H64C-45CC-D3 24 PIN DIP 
EDHS4H64C-55CC-D3 
EDHS4H64C-35CMHR-D3 
EDHS4H64C-35CMHR-D3 
EDHS4H64C-35CMHR-D3 
EDHS4H64C-35CMHR-D3 

EDHS4H64C-35CC-S 7MP456S35S 256K (64K X 4) 
EDHS4H64C-45CC-S 7MP456S45S 2S PIN SIP 
EDHS4H64C-55CC-S 7MP456S55S 

EDHSSOSHC-55CMHR SMS64L55CB 64K (SK X S) 
EDHSSOSHC-7OCMHR SMS64L75CB 2S PIN DIP 
EDHSS08C-10CMHR SMS64LS5CB 
EDHSS08C-12CMHR SMS64L 120CB 
EDHSSOSC-15CMHR SMS64L 150CB 
EDHSSOSCL-20CMHR SMS64L 150CB 
EDHSSOSCL-25CMHR SMS64L 150CB 
EDHSS08A-10CMHR 7MS64LS5CB 
EDHS80SA-12CMHR 7MS64L 120CB 
EDHSOS8A-15CMHR 7MS64L 150CB 
EDHSSOSAL-20CMHR 7MS64L 150CB 
EDHSSOSAL-25CMHR 7MS64L 150CB 

EDHSS32C-12C SMS56LS5C 7MS56S 256K (32K X S) 
EDHSS32C-1SC SMS56LS5C 7MS56S 2S PIN DIP 
EDHS832C-20C SMS56LS5C 7MS56S 
EDHSS32C-12CMHR SMS56L 1 OOCB 7MS56S 
EDHSS32C-15CMHR 8MS56L 1 OOCB 7MS56S 
EDHSS32C-20CMHR SMS56L 1 OOCB 7MS56S 

EDHSS32HC-45CMHR 7MS56S45CB SMS56L 256K (32K X S) 
EDHS832HC-55CMHR 7MS56S55CB SMS56L 2S PIN DIP 
EDHSS32HC-7OCMHR 7MS56S65CB 8MS56L 
EDHSS32HC-S5CMHR 7MS56S75CB SMS56L 
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lOT PIN lOT PIN 
DIRECT SIMILAR MICRON 

MICRON TECHNOLOGY PIN EQUIVALENT PART ORGIPACKAGE 

MTS5CS12S-30 SMS24S30C 1 MEG (128K X 8) JEDEC 
MT85C8128-35 8M824S35C 32 PIN DIP 
MT85C8128-45 8M824S45C II 
MT85C1632-30 8M612S30C 512K (32K X 16) JEDEC 
MT85C1632-35 8M612S35C 40 PIN DIP 
MT85C1632-45 8M612S45C 

MT85C1664-30 8M624S30C 1 MEG (64K X 16) JEDEC 
MT85C1664-35 8M624S35C 40 PIN DIP 
MT85C1664-45 8M624S45C 

MT8C16256-30 7MB4066S30P 4 MEG (256K X 16) JEDEC 
MT8C16256-35 7MB4066S35P 48 PIN DIP 
MT8C16256-45 7MB4066S45P 

MT8C3216-15 7MP4031S15Z 512K (16K X 32) JEDEC 
MT8C3216-20 7MP4031S20Z 64 PIN ZIP 
MT8C3216-25 7MP4031S25Z 
MT8C3216-30 7MP4031 S30Z 
MT8C3216-35 7MP4031S35Z 
MT8C3216-45 7MP4031S35Z 

MT8C3264-25 7MP4036S25Z 2 MEG (64K X 32) JEDEC 
MT8C3264-30 7MP4036S30Z 64 PIN ZIP 
MT8C3264-35 7MP4036S35Z 
MT8C3264-45 7MP4036S35Z 

MT8C32256-30 7MP4045S30Z 8 MEG (256K X 32) JEDEC 
MT8C32256-35 7MP4045S35Z 64 PIN ZIP 
MT8C32256-45 7MP4045S45Z 

lOT PIN lOT PIN 
DIRECT SIMILAR MOSAIC 

MOSAIC PIN EQUIVALENT PART ORGIPACKAGE 

MS1256CS-25 7MP156,7MC156 256K (256K Xl) 
MS1256CS-35 7MP156,7MC156 25 PIN SIP 

MS8128SLU-55 8M824S50C 8M824SXXN, 8MP824 1 MEG (128K X 8) 
MS8128SU-70 8M824S70C 32 PIN DIP 
MS8128SL-10 8M824S70C 

MS8256RKL-10 7MP4034 2 MEG (256K X 8) 
MS8256RKL-12 7MP4034 32 PIN SIP 

MS8512FKX-85 7M4048L85N 4 MEG (512K X 8) JEDEC 
MS8512FKX-10 7M4048L 1 OON 32 PIN DIP 
MS8512FKX-12 7M4048L 120N 

MS8512SCMB-85 7M4048S85CB 4 MEG (512K X 8) JEDEC 
MS8512SCMB-10 7M4048S 1 OOCB 32 PIN DIP 
MS8512SCMB-12 7M4048S 120CB 

MS8512SC-45 7MB4048S45P 4 MEG (512K X 8) JEDEC 
MS8512SC-55 7MB4048S50P 32 PIN DIP 
MS8512SC-70 7M4048L70N 

MS8512SCMB-45 7M4048S45CB 4 MEG (512K X 8) JEDEC 
MS8512SCMB-55 7M4048S50CB 32 PIN DIP 
MS8512SCMB-70 7M4048S70CB 

MS8512RKX-10 7MP4008L 1 OOS 7MP4058L 1 OOS 4 MEG (512K X 8) 
MS8512RKX-12 7MP4008L 1 OOS 7MP4058L 120S 36 PIN SIP 
MS8512RKX-15 7MP4008L 1 OOS 7MP4058L 120S 

MS1664FKX-30 8M624S30C 1 MEG (64K X 16) JEDEC 
MS1664FKX-35 8M624S35C 40 PIN DIP 
MS1664FKX-45 8M624S45C 
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lOT PIN lOT PIN 
DIRECT SIMILAR MOSAIC 

MOSAIC PIN EQUIVALENT PART ORGIPACKAGE 

MS1664BCX-25 7M624S25C 1 MEG (64K X 16) 
MS1664BCX-35 7M624S35C 40 PIN DIP 
MS1664BCXMB-25 7M624S25CB 
MS 1664BCXMB-35 7M624S35CB 

MS3216RKX-15 7MP4031S15Z 512K (16K X 32) JEDEC 
MS3216RKX-20 7MP4031S20Z 64 PIN ZIP 
MS3216RKX-25 7MP4031S25Z 
MS3216RKX-35 7MP4031S35Z 
MS3216RKX-45 7MP4031S35Z 

PUMA 2S1000 7M4003SXXCH 1 MEG (32K X 32) 
66 PIN HIP 

PUMA 2E1000 7M7004SXXCH 1 MEG (32K X 32) EEPROM 
66 PIN HIP 

MS3264FKX-25 7MP4036S25Z 2 MEG (64K X 32) 
MS3264FKX-35 7M4017S35C 60 PIN DIP 
MS3264FKX-45 7M4017S40C 
MS3264FKX-55 7M4017S50C 

MS3264RKX-25 7MP4036S25Z 2 MEG (64K X 32) JEDEC 
MS3264RKX-35 7MP4036S35Z 64 PIN ZIP 
MS3264RKX-45 7MP4036S45Z 

MS32256FKX-35 7M4067S35C 8 MEG (256K X 32) 
MS32256FKX-45 7M4067S45C 60 PIN DIP 
MS32256FKX-55 7M4067S55C 

MS32256RKX-35 7MP4045S35Z 8 MEG (256K X 32) JEDEC 
MS32256RKX-45 7MP4045S45Z 64 PIN ZIP 
MS32256RKX-55 7MP4045S55Z 

lOT PIN lOT PIN 
DIRECT SIMILAR MISC_ VENDORS 

MISC_ VENDORS PIN EQUIVALENT PART ORG/PACKAGE 

AEP 

AEPSS4K32 7MC4032 128K (4K X 32) 

AEPSS8K32 7MC4032 256K (8K X 32) 

AEPSS64K8 7M812 512K (64K X 8) 

AEPSS256K8 7MP4034 2 MEG (256K X 8) 

AEPSS256K9-25 7MB4040 2 MEG (256K X 9) 
AEPSS256K9-35 7MB4040 44 PIN SIP 
AEPSS256K9-45 7MB4040 
AEPSS256K9-55 7MB4040 

AEPSS12SKS SM824, 8MP824 1 MEG (128K X 8) 

AEPSS32K16 8M612,8MP612 512K (32K X 16) 

AEPSS12SK16 7M4016 2 MEG (128K X16) 

AEPSS2MS NA 16 MEG (2M X 8) 
NA 40 PIN SIP 

AEPSS512KS-35 7MP4008S35S 4 MEG (512K X S) 
AEPSS512KS-55 7MP400SS55S 36 PIN SIP 
AEPSS512KS-70 7MP4008S70S 
AEPSS512KS-85 7MP4008S70S 
AEPSS512KS-10 7MP4008S70S 
AEPSS512KS-12 7MP4008S70S 

AEPSS512KS-10SL 7MP4008L 1 OOS 4 MEG (512K X 8) 
AEPSS512KS-12SL 7MP4008L 1 OOS 36 PIN SIP 

[low power version] 
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lOT PIN lOT PIN 
DIRECT SIMILAR MISC. VENDORS 

MISC. VENDORS PIN EQUIVALENT PART ORGIPACKAGE 

ARRA Y TECHNOLOGY 

AT212SZ-15 512K (16K X 32) 
AT212SZ-20 94 PIN ZIP II 

REGISTERED, SEP. 1/0 

AT212 512K (16K X 32) 
64 PIN DIP 
REGISTERED 

AT612CP-35 8M612S35C 512K (32K X 16) JEDEC 
AT612CP-40 8M612S40C 40 PIN DIP 

AT656CP 8M656 256K (16K X 16) 
8M656 40 PIN DIP 

HARRIS 

HM-8808S, AS-1 00 64K (8K X 8) JEDEC 
HM-8808B, AB-120 28 PIN DIP 
HM·8808, A-150 

HM-8816HB-70 128K (16K X 8) JEDEC 
HM-8816H-85 28 PIN DIP 
HM-92560 7M856, 8M656 256K (32K X 8), 

(16K X 16) 
SYNCHRONOUS 
48 PIN DIP 

FUJITSU 

MB85402-30 7MC4005S30CV 256K (16K X 16) 
MB85402-40 7MC4005S35CV 36 PIN DSIP 

MB85403A-40 7MP4034S35Z 2 MEG (256K X 8) 
MB85403A-50 7MP4034S45Z 44 PIN DSIP 

MB8541 0-30 7M812 512K (64K X 8) JEDEC 
MB8541 0-40 7M812 60 PIN ZIP 

MB85411-35 7M912 512K (64K X 9) 
MB85411-40 7M912 70 PIN ZIP 

MB85414-30 7MP4031S25Z 512K (16K X 32) JEDEC 
MB85414-40 7MP4031S35Z 64 PIN ZIP 

MB85415-35 7MP4031S25Z 512K (16K X 36) 
MB85415-40 7MP4031 S35Z 70 PIN ZIP 

MB85420-40 7MP4034S35Z 2 MEG (256K X 8) JEDEC 
MB85420-50 7MP4034S45Z 60 PIN ZIP 

HITACHI 

HM66203-10 8M824,8MP824 1 MEG (128K X 8) 
HM66203-12 8M824,8MP824 32 PIN DIP 
HM66203-15 8M824, 8MP824 

HM66203L-10 8M824L, 8MP824L 1 MEG (128K X 8) JEDEC 
HM66203L-12 8M824L, 8MP824L 32 PIN DIP 
HM66203L-15 8M824L, 8MP824L [low power version] 

HM66204-12 8M824L100N 1 MEG (128K X 8) JEDEC 
HM66204-15 8M824L100N 32 PIN DIP 

HM62256P-8 7M856S85C 256K (32K X 8) 
HM62256P-10 7M856S85C 28 PIN DIP 
HM62256P-12 7M856S85C 

HM62256LP-8 8M856L85C 256K (32K X 8) 
HM62256LP-10 8M856L85C 28 PIN DIP 
HM62256LP-12 8M856L85C LOW POWER 
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lOT PIN lOT PIN 
DIRECT SIMILAR MISC. VENDORS 

MISC. VENDORS PIN EQUIVALENT PART ORG/PACKAGE 

INOVA 

S128K8-55C 8M824S50C 8M824SXXN, 8MP824 1 MEG (128K X 8) JEDEC 
S128K8-70C 8M824S60C 8M824SXXN, 8MP824 32 PIN DIP 
S128K8·85C 8M824S70C 
S128K8-70M 8M824S70CB 
S128K8-85M 8M824S85CB 
S 128K8-1 OOM 8M824S100CB 
S 128K8-120M 8M824S100CB 

S128K8L-70MC 8M824S70CB 1 MEG (128K X 8) JEDEC 
32 PIN DIP 
[low power version] 

S32K8-55C 7M856S50C 8M856L 256K (32K X 8) JEDEC 
S32K8-70C 7M856S70C 28 PIN DIP 
S32K8-85C 7M856S85C 
S32K8-70M 7M856S65CB 8M856LXXCB 
S32K8·85M 7M856S75CB 
S32K8-100M 7M856S90CB 

LOGIC DEVICES 

LMM4016-25 7M4016S25C 4 MEG (256K X 16) 
LMM4016-35 7M4016S35C 48 PIN DIP 
LMM4016-45 7M4016S45C 
LMM4016-55 7M4016S55C 

LMM624-25 7M624S25C 1 MEG (64K X 16) 
LMM624-35 7M624S35C 40 PIN DIP 
LMM624·45 7M624S45C 
LMM624-55 7M624S55C 

LMM824-40 8M824S40C 1 MEG (128K X 8) JEDEC 
8M824S40N 32 PIN DIP 

LMM824·45 8M824S45C 
8M824S45N 

LMM824-50 8M824S50C 
8M824S50N 

LMM824-60 8M824S60C 
8M824S60N 

LMM824·70 8M824L70N 
8M824S70C 
8M824S70N 

LMM824-85 8M824L85N 
LMM824-100 8M824L100N 

LMM456-25 7MP456S25S 256K (64K X 4) 
LMM456-30 7MP456S30S 28 PIN SIP 
LMM456·35 7MP456S35S 
LMM456-45 7MP456S45S 

MARCONI 

SF63000 7M4016 1 MEG (256K X 16), 
(512K X 8) 
48 PIN DIP 

MEMORY X 

MXS32032LZ 7M4003 1 MEG (32K X 32) 
7M4003 80 PIN ZIP 

MICROELECTRONICS 

MS12808 (100ns) 8M824L100N 1 MEG (128K X 8) JEDEC 
MS12808 (120ns) 8M824L100N 32 PIN DIP 
MS12808 (150ns) 8M824L100N 
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lOT PIN lOT PIN 
DIRECT SIMILAR MISC. VENDORS 

MISC. VENDORS PIN EQUIVALENT PART ORGIPACKAGE 

MITSUBISHI 

MH12S0STNA·S5 SMS24LS5N SMS24S, SMPS24 1 MEG (12SK X S) JEDEC 
MH12S0STNA-10 SMS24L100N SMS24S, SMPS24 32 PIN DIP I 
MH12S0STNA-12 SMS24L100N SMS24S, SMPS24 
MH 12S0STNA-15 SMS24L100N SMS24S, SMPS24 

MH 1290STNA-S5 SMS24L,8M824S,SMPS24 1 MEG (12SK X S) JEDEC 
MH1290STNA-10 SM824L,SM824S,SMPS24 32 PIN DIP 
MH1290STNA-12 SMS24L,SMS24S,SMPS24 
MH 1290STNA-15 SMS24L,SMS24S,SMPS24 

MH2560STNA-S5L 7MP4034 2 MEG (256K X S) JEDEC 
MH2560STNA-10L 7MP4034 32 PIN DIP 
MH2560STNA-12L 7MP4034 
MH2560STNA-15L 7MP4034 

MH2560STNA-S5H 7MP4034 2 MEG (256K X S) JEDEC 
MH2560STNA-10H 7MP4034 32 PIN DIP 
MH2560STNA-12H 7MP4034 [low power version] 
MH2560STNA-15H 7MP4034 

MH5120SSN-70L 7MP400S 4 MEG (512K X S) 
MH5120SSN-S5L 7MP400S 64 PIN SIMM 
MH5120SSN-10L 7MP400S 
MH5120SSN-12L 7MP400S 
MH5120SSN-15L 7MP400S 

MH5120SSN-70H 7MP400S 4 MEG (512K X S) 
MH5120SSN-S5H 7MP400S 64 PIN SIMM 
MH5120SSN-10H 7MP400S [low power version] 
MH5120SSN-12H 7MP400S 
MH51208SN-15H 7MP400S 

MH2560SS 1 N-70 7MP4034 2 MEG (256K X S) 
MH2560SS1 N-S5 7MP4034 35 PIN SIMM 
MH2560SS1 N-1 0 7MP4034 
MH2560SS1N-12 7MP4034 
MH2560SS 1 N-15 7MP4034 

MOTOROLA 

MCM3264-20 7MP4036S20Z 2 MEG (64K X 32) JEDEC 
MCM3264-25 7MP4036S25Z 64 PIN ZIP 
MCM3264-30 7MP4036S30Z 

MCM8256-20 7MP4034S20Z 2 MEG (256K X S) JEDEC 
MCM8256-25 7MP4034S25Z 60 PIN ZIP 
MCMS256-30 7MP4034S25Z 

MOSEL 

MS88128 (100ns) 8M824S50C 8M824SXXN, 8MP824 1 MEG (128K X 8) JEDEC 
MS88128 (120ns) 8M824S50C 32 PIN DIP 
MS88128 (150ns) 8MS24S50C 

NEC 

MC-120 8M824S50C 8M824SXXN, 8MP824 1 MEG (128K X S) JEDEC 
32 PIN DIP 

VALTRONIC 

M1 07-1 00 7M624S100C 8M624, 8MP624 1 MEG (64K X 16) 
M107-120 7M624S100C 40 PIN DIP 
M107-150 7M624S100C 

XXX (120ns) 7M856S85C 256K (32K X 8) JEDEC 
28 PIN DIP 
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lOT PIN lOT PIN 
DIRECT SIMILAR MISC. VENDORS 

MISC. VENDORS PIN EQUIVALENT PART ORGIPACKAGE 

VITAREL 

VMS 1 0A24-1 00 SMS24SXXN, SMPS24 1 MEG (64K X 16), 
VMS 1 0A24·150 7M624, (12SK X S), (64K X S) 
VMS 1 OA24·200 SM624, SMP624 40 PIN DIP 

VMS32KS-45 7MS56S45C SMS56L 256K (32K X S) JEDEC 
VMS32KS-55 7MS56S50C 2S PIN DIP 
VMS32KS-70 7MS56S70C 

VMS12SKSM·55 SMS24S50C SMS24SXXN, SMPS24, 1 MEG (12SK X S) JEDEC 
VMS12SKSM·60 SMS24S60C SMS24L 32 PIN DIP 

WHITE TECHNOLOGY 

WS-12SKS-70CM SMS24S70CB 1 MEG (12SK X S) JEDEC 
32 PIN DIP 

ZYREL 

Z10S-10 SMS24S70C SMS24SXXN, SMPS24 1 MEG (12SK X S) JEDEC 
Z10S-15 SMS24S70C 32 PIN DIP 
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IDT ... LEADING THE CMOS FUTURE 

A major revolution is taking place in the semiconductor 
industry today. A new technology is rapidly displacing older 
NMOS and bipolar technologies as the workhorse of the 80's 
and beyond. Thattechnology is high-speed CMOS. Integrated 
Device Technology, a company totally predicated on and 
dedicated to implementing high-performance CMOS products, 
is on the leading edge of this dramatic change. 

Beginning with the introduction of the industry's fastest 
CMOS 2K x 8 static RAM, lOT has grown into a company with 
multiple divisions producing a wide range of high-speed 
CMOS circuits that are, in almost every case, the fastest 
available. These advanced products are produced with lOT's 
proprietary CEMOSTM technology, a twin-well, dry-etched, 
stepper-aligned process utilizing progressively smaller 
dimensions. 

From inception, lOT's product strategy has been to apply 
the advantages of it's extremely fast CEMOS technology to 
produce the integrated circuit elements required to implement 
high-performance digital systems. lOT's goal is to provide the 
circuits necessary to create systems which are far superior to 
previous generations in performance, reliability, cost weight 
and size. Many of the company's innovative product designs 
offer higher levels of integration, advanced architectures, 
higher density packaging and system enhancement features 
that are establishing tomorrow's industry standards. The 
company is committed to providing its customers with an ever
expanding series of these high-speed,lower-power IC solutions 
to system design needs. 

lOT's commitment, however, extends beyond state-of-the
art technology and advanced products to providing the highest 
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level of customer service and satisfaction in the industry. 
Producing products to exacting quality standards that provide 
excellent, long-term reliability is given the same level of 
importance and priority as device performance. lOT is also 
dedicated to delivering these high-quality advanced products 
on time. The company would like to be known not only for its 
technological capabilities, but also for providing its customers 
with quick, responsive and courteous service. 

lOT's product families are available in both commercial and 
military grades. As a bonus, commercial customers obtain the 
benefits of military processing diSCiplines, established to meet 
or exceed the stringent criteria of the applicable military 
specifications. 

lOT is the leading U.S. supplier of high-speed CMOS 
circuits. The company's high-performance fast SRAM , FCT 
logic family, high-density modules, FIFOs, complex logic 
products, specialty memories, ECl I/O BiCEMOSTM memories, 
RISC subsystems, and the 32-bit RISC microprocessor family 
complement each otherto provide high-speed CMOS solutions 
to a wide range of applications and systems. 

Dedicated to maintaining its leadership pOSition as a state
of-the-art IC manufacturer, lOT will continue to focus on 
maintaining its technology edge as well as developing a 
broader range of innovative products. New products and 
speed enhancements are continuously being added to each 
of the existing product families and additional product lines will 
be introduced. Contact your IDTfieid representative orfactory 
marketing engineer to determine the latest product offerings. 
If you're building state-of-the-art equipment, lOT wants to help 
you solve some of your design problems. 



lOT MILITARY ANO OESC-SMO PROGRAM 

. lOT is a leading supplier of military, high-speed CMOS 
circuits. The company's high-performance Static RAMs, FCT 
logic Family, Complex logic (ClP), FIFOs, Specialty 
Memories (SMP), ECl I/O SiCMOS Memories, 32-bit RISC 
Microprocessor, RISC Subsystems and high-density 
Subsystems Modules product lines complement each otherto 
provide high-speed CMOS solutions to a wide range of 
military applications and systems. Most of these product lines 
offer Class S products which are fully compliant to the latest 
revision of Mll-STO-883, Paragraph 1.2.1. In addition, lOT 
offers Radiation Tolerant (RT), as well as Radiation Enhanced 
(RE), products. 

lOT has an active program with the Oefense Electronic 
Supply Center (OESC) to list all of lOT's military compliant 

devices on Standard Military Orawings (SMO). The SMO 
program allows standardization of militarized products and 
reduction of the proliferation of non-standard source control 
drawings. This program will go far toward reducing the need 
for each defense contractor to make separate specification 
control drawings for purchased parts. lOT plans to have 
SM Os for many of its product offerings. Presently, lOT has 88 
devices which are listed or pending listing. The devices are 
from lOT's SRAM, FCT logic family, Complex logic (ClP), 
FIFOs and Specialty Memories (SMP) product families. lOT 
expects to add another 20 devices to the SMO program in the 
near future. Users should contact either lOT or OESC for 
current status of products in the SMO program. 

SMO SMO SMO 

SRAM lOT LOGIC lOT CLP lOT 

84036/0 6116 5962-8763018 54 FCT244/A 5962-87708/A 39C10B & C 
5962-88740 6116LA 5962-87629/C 54 FCT245/A 5962-88535 39C01 
84132/B 6167 5962-86862/A 54FCT299/A 5962-88533/A 49C460A 
5962-86015/A 7187 5962-87644/A 54FCT373/A 5962-88613 39C6OA 
5962-86859 6198/7198/7188 5962-87628/C 54FCT374/A 5962-88643 49C410 
5962-86705/A 6168 5962-87627 54FCT377/A 5962-88743 75C485 
5962-85525/A 7164 5962-87654/A 54FCT138/A 5962-XXXXX 75C58 
5962-88552 71256L 5962-87655 54FCT240/A 5962-XXXXX 75C4585 
5962-88662 712565 5962-87656/A 54FCT273/A 5962-89517 49C402/A 
5962-88611 71682L 5962-89533 54FCT861 AlB 5962-86893 7216L 
5962-88681/A 712585 5962-89506 54FCT827 AlB 5962-87686 7217L 
5962-88545 71258L 5962-88575 54FCT841 AlB 5962-88733 7210 
5962-88544 71257L 5962-88608 54FCT821 AlB 5962-XXXXX 49C402L 
5962-88725/A 712575 5962-88543/A 54FCT521/A 5962-XXXXX 7320L 
5962-89690 6116 5962-88640 54FCT161/A 5962-XXXXX 7321L 
5962-89691 7164 5962-88639 54FCT573/A 5962-XXXXX 7383L 
5962-89692 7188 5962-88656 54FCT823A1B 5962-XXXXX 7209L 
5962-89712 71982 5962-88657 54FCT163/A 

5962-88674 54FCT825A1B 
SMP lOT 5962-88661 54FCT863A1B 

5962-88736 54FCT520AlB 
5962-86875/A 713017140 5962-88775 54FCT646A1B 
5962-87002/A 713217142 5962-89508 54FCT139/A 
5962-88610/A 71335/71435 5962-89665 54FCT824A1B 
5962-88665/A 7133L17143L 5962-88651 54FCT533/A 

5962-88652 54FCT182/A 
FIFO lOT 5962-88653 54FCT645A1B 

5962-88654 54FCT640AlB 
5962-87531 7201 LA 5962-88655 54FCT534/A 
5962-86846/A 72404 5962-89767 54FCT540/A 
5962-88669 72035 5962-89766 54FCT541/A 
5962-89568 7204L 5962-89733 54FCT191/A 
5962-89536 7202L 5962-89732 54FCT241/A 
5962-89863 72015 5962-89652 54FCT399/A 
5962-89523 72403L 5962-89513 54 FCT574/A 
5962-89666 7200L 5962-89731 54FCT833A1B 
5962-89942 72103L 5962-88675 54FCT845A1B 
5962-89943 72104L 5962-89730 54FCT543/A 
5962-89567 7203L 
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RADIATION HARDENED TECHNOLOGY 

lOT manufactures and supplies radiation hardened products 
for military/aerospace applications. Utilizing special processing 
and starting materials, lOT's radiation hardened devices are 
able to survive in hostile radiation environments. In total dose, 
dose rate and environments where single event upset is of 
concern, lOT products are designed to continue functioning 
without loss of performance. lOT can supply all its products on 
these processes. Total Oose radiation testing is performed in-
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house on an ARACOR X-Ray system. External facilities are 
utilized for device research on gamma cell, LlNAC and other 
radiation equipment. lOT has an on-going research and 
development program for improving radiation handling 
capabilities (See "lOT Radiation Tolerant/Enhanced Products 
for Radiation Environments" in Section 3) of lOT products! 
processes. 
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lOT LEADING EDGE CEMOS TECHNOLOGY 

HIGH-PERFORMANCE CEMOS 
From lOTs beginnings in 1980, it has had a belief in and a 

commitment to CMOS. The company developed a high
performance version of CMOS, called enhanced CMOS 
(CEMOS), that allows the design and manufacture of leading
edge components. It incorporates the best characteristics of 
traditional CMOS, including low power, high noise immunity 

CEMOSI CEMOSII 
A 

Calendar Year 1981 1983 

Drawn 2.5~ 1.7~ 
Feature Size 

Left 1.3~ 1.1~ 

Basic Dual-well, Dry Etch, 
Proces Wet Etch, Stepper 
Enhancements Projection 

Aligned 

CEMOS IV = CEMOS III - scaled process optimized for high-speed logic. 

and wide operating temperature range; it also achieves speed 
and output drive equal or superior to bipolar Schottky TTL. 
The last decade has seen development and production offour 
"generations" of lOT's CEMOS technology with process 
improvements which have reduced lOTs electrical effective 
(Left) gate lengths by more than 50 percent from 1.3 microns 
(millionths of a meter) in 1981 to 0.6 microns in 1989. 

CEMOSIII CEMOS V CEMOSVI 
C 

1985 1987 1989 1990 

1.3~ 1.2~ 1.0~ O.8~ 

O.9~ O.8~ O.6~ O.45~ 

Shrink, Silicide, BiCEMOS II BiCEMOS III 
Spacer BPSG, 

BiCEMOS I 
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Figure 1. 

Continual advancement of CEMOS technology allows lOT 
to implement progressively higher levels of integration and 
achieve increasingly faster speeds maintaining the company's 
established position as the leader in high-speed CMOS 
integrated circuits. In addition, the fundamental process 
technology has been extended to add bipolar elements to the 
CEMOS platform. lOT's BiCEMOS process combines the 
ultra-high speeds of bipolar devices with the lower power and 
cost of CMOS, allowing us to build even faster components 
than straight CMOS at a slightly higher cost. 
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CEMOSI 
1981 

CEMOSII 
1983 

SEM photos (miniaturization) 

i 
CEMOSIII 

1987 

. ''I' 
[,1:1·1·1 11 .. 

CEMOSV 
1989 
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Figure 2. Flfteen-Hundred-Power Magnification Scanning Electron 
Microscope (SEM) Photos of the Four Generations of IDrs CEMOS 
Technology 
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Figure 3. IDT CEMOS Device Cross Section 

ALPHA PARTICLES 
Random alpha particles can cause memory cells to 

temporarily lose their contents or suffer a "soft error." Traveling 
with high energy levels, alpha particles penetrate deep into an 
integrated chip. As they burrow into the silicon, they leave a 
trail of free electron-hole pairs in their wake. 

The cause of alpha particles is well documented and 
understood in the industry. IDT has considered various 
techniques to protect the cells from this hazardous occurrence. 
These techniques include dual-well structures (Figures 3 and 
4) and a polymeric compound for die coating. Presently, a 
polymeric compound is used in many of IDTs SRAMs; however, 
the specific techniques used may vary and change from one 
device generation to the next as the industry and I DT improve 
the alpha particle protection technology. 

LATCHUP IMMUNITY 
A combination of careful design layout, selective use of 

guard rings and proprietary techniques have resulted in virtual 
elimination of latchup problems often associated with older 
CMOS processes (Figure 5). The use of NPN and N-channel 
I/O devices eliminates hole injection latchup. Double guard 
ring structures are utilized on all input and output circuits to 
absorb injected electrons. These effectively cut off the current 
paths into the internal Circuits to essentially isolate I/O circuits. 
Compared to older CMOS processes which exhibit latchup 
characteristics with trigger currents from 10-20mA, I DT 
products inhibit latchup at triggercurrents substantially greater 
than this. 
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Figure 4. lOT CEMOS Built-In High Alpha Particle Immunity 
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Figure 5. IDT CEMOS Latchup Suppression 
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SURFACE MOUNT TECHNOLOGY 
AND 

IDT'S MODULE PRODUCTS' 

Requirements for circuit area reduction, utilizing the most 
efficient and compact component placement possible and the 
needs of production manufacturing for electronics assemblies 
are the driving forces behind the advancement of circuit-board 
assembly technologies. These needs are closely associated 
with the advances being made in surface mount devices 
(SMO) and surface mounttechnology (SMT) itself. Yet, there 
are two major issues with SMT in production manufacturing of 
electronic assemblies: high capital expenditures and com
plexity of testing. 

The capital expenditure required to convert to efficient 
production using SMT is still too high for the majority of 
electronics companies, regardless of the 20-60% increase in 
the board densities which SMT can bring. Because of this high 
barrier to entry, we will continue to see a large market segment 
[large even compared to the exploding SMT market] using 
traditional through-hole packages (Le. DIPs, PGAs, etc) and 
assembly techniques. How can these types of companies 
take advantage of SMO and SMT? Let someone else, such 
as lOT, do it forthem by investing time and money in SMT and 
then in return offer through-hole products utilizing SMT proc
esses. Products which fit this description are multi-chip 
modules, consisting of SMT assembled SMDs on a through
hole type substrate. Modules enable companies to enjoy SMT 
density advantages and traditional package options without 
the expensive startup costs required to do SMT in-house. 

Although subcontracting this type of work to an assembly 
house is an alternative, there still is the other issue of testing, 
an area where many contract assembly operations fall short 
of lOT's capability and experience. Prerequisites for ade
quate module testing sophisticated high performance par
ametric testers, customized test fixtures, and most impor
tantly the experience to tests today's complex electronic 
devices. Companies can therefore take advantage of lOT's 
experience in testing and manufacturing high performance 
CMOS multi-chip modules. 

At lOT, SMD components are electrically tested, environ
mentally screened, and performance selected for each lOT 
module. All modules are 100% tested as if they are a separate 
functional component and are guaranteed to meet all speci
fied parameters at the module output without the customer 
having to understand the modules' internal workings. 
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Other added benefits companies get by using lOT's CMOS 
module products are: 

1) a wide variety of high performance, through-hole prod
ucts utilizing SM 0 packaged components, 

2) fast speeds compared with NMOS based products, 
3) low power consumption compared with bipolar tech

nologies, and 
4) low cost manufacturability compared with GaAs based 

products. 

lOT has recognized the problems of SMT and began 
offering CMOS modules as part of its standard product port
folio. lOT modules combine the advantages of: 

1) the low power characteristics of lOT's CEMOS" and 
BiCEMOS'" products, 

2) the density advantages of first class SMO components 
including those from lOT's components divisions, and 

3) experience in system level design, manufacturing, and 
testing with its own in-house SMT operation. 

lOT currently has two divisions (Subsystems and RISC 
Subsystems) dedicated to the development of module prod
ucts ranging from simple memory modules to complex VME 
sized application specific modules to full system level CPU 
boards. These modules have surface mount devices as
sembled on both sides of either a multi-layer glass filled epoxy 
(FR-4) or a multi-layer co-fired ceramic substrate. Assembled 
modules come available in industry standard through-hole 
packages and other space-saving module packages. Indus
try proven vapor-phase or IR reflow techniques are used to 
solder the SM Os to the substrate during the assembly proc
ess. Because of our affiliation with lOT's experienced semi
conductor manufacturing divisions, we thoroughly under
stand. and therefore test all modules to the applicable da
tasheet specifications and customer requirements. 

Thus, lOT is able to offer today's electronic design engi
neers a unique solution for their "need-more-for-Iess" 
problem modules. These high speed, high performance 
products offer the density advantages of SMO and SMT, the 
added benefit of low power CMOS technology, and through
hole packaged electronics without the high cost of doing it in
house. 



STATE-OF~THE-ART FACILITIES AND CAPABILITIES 

Integrated Device Technology is headquartered in Santa 
Clara, California - the heart of the "Silicon Valley." The 
company's operations are housed in seven facilities totaling 
over 500,000 square feet. These facilities house all aspects 
of business from research and development to design, wafer 
fabrication, assembly, environmental screening, test and 
administration. In-house capabilities include scanning electron 
microscope (SEM) evaluation, particle impact noise detection 
(PIND), plastic and hermetic packaging, military and 
commercial testing, burn-in, life test and a full complement of 
environmental screening eqUipment. 

The over-200,OOO~square-foot corporate headquarters 
campus is composed of four buildings. The largest facility on 
this site is a 100,000 square foot, two-building complex. The 
first building, a 60,000 square foot facility, is dedicated to the 
Complex logic, Standard logic and RISC Microprocessor 
product lines, as well as hermetic and plastic package 
assembly, logic products' test, burn-in, mark and QA, and a 
reliability/failure analysis lab. 

lOT's Packaging and Assembly Process Development 
teams are located here. To keep pace with the development 
of new products and to enhance the lOT philosophy of 
"Innovation," these teams have ultra modern, integrated and 
correspondingly sophisticated equipment and environments 
at their disposal. All manufacturing is completed in dedicated 
clean room areas (Class 10K minimum), with all preseal 
operations accomplished under Class 100 laminar flow hoods. 

Development of assembly materials, processes and 
equipment is accomplished under a fully operational production 
environment to ensure reliability and repeatable product. The 
Hermetic Manufacturing and Process Development team is 
currently producing custom products to the strict requirements 
of Mil -STD-883. The fu lIy auto mated plastic facility is cu rrently 
producing high volumes of USA-manufactured product, while 
developing state-of-the-art surface mounttechnology patterned 
after Mll-STD-883. 

The second building of the complex houses sales, marketing, 
finance and MIS. 

The RISC Subsystems and Subsystems Modules Divisions 
are located behind the twO-building complex in a 54,000 
square foot facility. Also located at this facility are Quality 
Assurance and wafer fabrication services. 

Directly across the street from the two-building complex is 
a newly acquired 50,000 square foot facility that houses 
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administrative services, Northwest Area Sales, Human 
Resources, International Planning and Shipping and Receiving 
functions. 

lOT's largest and newest facility, opened in 1990 in San 
Jose, California, is a mUlti-purpose 150,000 square foot, ultra 
modern technology development center. This facility houses 
a 25,000 square foot, combined Class 1 (a maximum of one 
particle per cubic foot of 0.2 micron or larg e r), sub-half -micron II 
R&D fabrication facility and a wafer fabrication area. This fab 
supports both production volumes of lOT products, including 
some next generation SRAMs, and the R&D efforts of the 
technology development staff. Technology development efforts 
targeted for the center include advanced silicon processing 
and wafer fabrication techniques. A test area to support both 
production and research is located on-site. The building is 
also the new home of the FIFO and ECl product lines. 

lOT's second largest facility is located in Salinas, California, 
about an hour away from Santa Clara. This 95,000 square 
foot facility, located on 14 acres, is the Static RAM Division 
and Specialty Memory product line. Constructed in 1985, this 
facility houses an ultra-modern 25,000 square foot high
volume wafer fabrication area measured at Class 2-to-3 (a 
maximum of 2 to 3 particles per cubic foot of 0.2 micron or 
larger) clean room conditions. Careful design and construction 
of this fabrication area created a clean room environment far 
beyond the 1985 average for U.S. fab areas. This made 
possible the production of large volumes of high-density 
submicrongeometry, fast static RAMs. This facility also 
houses shipping areas for lOT's leadership family of CMOS 
static RAMs. This site will expand to accommodate a 250,000 
square foot complex. 

To extend these philosophies while maintaining strict control 
of our processes, lOT has an operational Assembly and Test 
facility located in Penang, Malaysia. This facility assembles 
product to USA standards, with all assemblies done under 
laminar flow conditions (Class 100) until the silicon is encased 
in its final packaging. All products in this facility are 
manufactured to the quality control requirements of Mil-STD-
883. 

All of lOT's facilities are aimed at increasing our 
manufacturing productivity to supply ever larger volumes of 
high-performance, cost-effective leadership CMOS products. 



SUPERIOR QUALITY AND RELIABILITY 

Maintaining the highest standards of quality in the industry 
on all products is the basis of Integrated Device Technology's 
manufacturing systems and procedures. From inception, 
quality and reliability are built into all of IDT's products. Quality 
is "designed in" at every stage of manufacturing - as opposed 
to being "tested-in" later - in order to ensure impeccable 
performance. 

Dedicated commitment to fine workmanship, along with 
development of rigid controls throughout wafer fab, device 
assembly and electrical test, create inherently reliable products. 
Incoming materials are subjected to careful inspections. Qual~y 
monitors, or inspections, are performed throughout the 
manufacturing flow. 

IDT military grade monolithic hermetic products are designed 
to meet or exceed the demanding Class B reliability levels of 
MIL-STD-883 and MIL-M-38510, as defined by Paragraph 
1.2.1 of MIL-STD-883. 

Product flow and test procedures for all monolithic hermetic 
military grade products are in accordance with the latest 
revision and notice of MIL-STD-883. State-of-the-art production 
techniques and computer-based test procedures are coupled 
with tight controls and inspections to ensure that products 
meet the requirements for 100% screening. Routine quality 
conformance lot testing is performed as defined in MIL-STD-
883, Methods 5004 and 5005. 

For I DT module products, screening of the fully assembled 
substrates is performed, in addition to the monolithic level 
screening, to assure package integrity and mechanical 
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reliability. All modules receive 100% electrical tests(DC, 
functional and dynamic switching) to ensure compliance with 
the "subsystem" specifications. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, IDT 
ensures that commercial, industrial and military grade products 
consistently meet customer requirements for quality, reliability 
and performance. 

SPECIAL PROGRAMS 
Class S. IDT also has all manufacturing, screening and 

test capabilities in-house (except X-ray and some Group D 
tests) to perform complete Class S processing per MIL-STD-
883 on alii DT products and has supplied Class S products on 
several programs. 

Radiation Hardened. I DT has developed and supplied 
several levels of radiation hardened products for military/ 
aerospace applications to perform at various levels of dose 
rate, total dose, single event upset (SEU), upset and latchup. 
I DT products maintain nearly their same high-performance 
levels built to these special process requirements. The 
company has in-house radiation testing capability used both 
in process development and testing of deliverable product. 
IDT also has a separate group within the company dedicated 
to supplying products for radiation hardened applications and 
to continue research and development of process and products 
to further improve radiation hardening capabilities. 



QUALITY AND RELIABILITY II 





QSP-QUALITY, SERVICE AND PERFORMANCE 

Ouality from the beginning, is the foundation for lOT's 
commitment to supply consistently high-quality products to 
our customers. lOT's quality commitment is embodied in its all 
pervasive Constant Ouality Improvement (COl) program. 
Everyone who influences the quality of the product-from the 
deSigner to the shipping clerk-is committed to constantly 
improving the product quality. 

LOGIC PRODUCTS DIVISION'S FOCUS' 
"To make quantitative constant improvement in the quality 

of our actions that result in the supply of leadership produCts 
in conformance to the requirements of our customers." 

I DT's Logic Products Division has dedicated its efforts to 
constant quantitative improvements in quality. The result, a 
supply of leadership products that conform to the requirements 
of our customers. 

LOGIC PRODUCTS DIVISION'S PRODUCT 
ASSURANCE STRATEGY FOR cal 

Measurable standards are essential to the success of COL 
All the processes contributing to the final quality of the product 
need to be monitored, measured and improved upon through 
the use of statistical tools. 

DEVELOPMENT 
I 

FAB 
I 

ASSEMBLY 

I 
'TEST 

I 
SHIP 

PRODUCT FLOW 

Our customers receive the benefit of our optimized systems. 
Installed to enhance quality and reliability, these systems 
provide accurate and timely reporting on the effectiveness of 
manufacturing controls and the reliability and quality 
performance of lOT logic products and services. 

SERVICE FLOW 

ORDER ENTRY 

I 
PRODUCTION CONTROL 

I 
SHIPPING 

I 
CUSTOMER SUPPORT 
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These systems and controls concentrate on COl by focusing 
on the following key elements: 

Statistical Techniques 
Using statisticaltechniques, including Statistical Process 
Control (SPC) to determine whether the product! 
processes are under control. 

Standardization 
Implementing poliCies, procedures and measurement 
techniques that are common across different operational 
areas. 

Documentation I 
Documenting and training in policies, procedures, 
measurement techniques and updating through 
characterization! capability studies. 

Productivity Improvement 
Using constant improvement teams made up from 
employees at all levels of the organization. 

Leadership 
Focusing on quality as a key business parameter and 
strategic strength. 

Total Employee Participation 
Incorporating the COl program into the lOT Corporate 
Culture. 

Customer Service 
Supporting the customer, as a partner, through 
performance review and pro-active problem solving. 

People Excellence 
Committing to growing, motivating and retaining people 
through training, goal setting, performance measurement 
and review. 

PRODUCT FLOW 
Product quality starts here. lOT has mechanisms and 

procedures in place that monitor and control the quality of our 
development activities. From the calibration of design capture 
libraries through process technology and product 
characterization that establish whether the performance, 
ratings and reliability criteria have been met. This includes 
failure analysis of parts that will improve the prototype product. 

At the pre-production stage once again in-house qualification 
tests assure the quality and reliability of the product. All 
specifications and manufacturing flows are established and 
personneltrained before the product is placed into production. 



Manufacturing 
To make CQI during the manufacturing stage, control items 

are determined for major manufacturing conditions. Data is 
gathered and statistical techniques are used to control specific 
manufactu ring processes that affect the quality of the product. 

In-process and final inspections are fed back to earlier 
processes to improve product quality. All product is burned
in (where applicable) before 100% inspection of electrical 
characteristics takes place. 

Products which pass final inspection are then subject to 
Quality Assurance and Reliability Tests. This data is used to 
improve manufacturing processes and provide reliability 
predictions of field applications. 

Inventory and Shipping 
Controls in shipping focus on ensuring parts are identified 

and packaged correctly. Care is also taken to see that the 
correct paperwork is present and the product being shipped 
was processed correctly. 

SERVICE FLOW 
Quality not only applies to the product but to the quality -of 

-service we give our customers. Services is also constantly 
improved. 

Order Procedures 
Checks are made at the order entry stage to ensure the 

correct processing of the Customer's product. Afterverification 
and data entry the Acknowledgements (sent to Customers) 
are again checked to ensure details are correct. As part of the 
CQI program, the results of these verifications are analyzed 
using statistical techniques and corrective actions are taken. 

Production Control 
Production Control (P.C.) is responsible for the flow and 

logistics of material as it moves through the manufacturing 
processes. The quality of the actions taken by P.C. greatly 
impinges on the quality of service the customer receives. 
Because many of our customers have implemented Just-in
Time (JIT) manufacturing practices, lOT as a supplier also has 
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to adopt these same disciplines. As a result, employees 
receive extensive training and the performance level of key 
actions are kept under constant review. These key actions 
include: 

Quotation response and accuracy. 
Scheduling response and accuracy. 
Response and accuracy of Expedites. 
Inventory, management, and effectiveness. 
On time delivery. 

Customer Support 
lOT has a worldwide network of sales offices and Technical 

Development Centers. These provide local customer support 
on business transactions, and in addition, support customers 
on applications information, technical services, benchmarking 
of hardware solutions, and demonstration of various 
Development Workstations. 

The key to CQI is the timely resolution of defects and 
implementation of the corrective actions. This is no more 
important than when product failures are found by a 
customer. When failures are found at the customer's incoming 
inspection, in the production line, or the field application, the 
Logic Products Division Quality Assurance group is the focal 
point for the investigation of the cause of failure and 
implementation of the corrective action. lOT constantly 
improves the level of support we give our customers by 
monitoring the response time to customers that have detected 
a product failure. Providing the customer with an analysis of 
the failure, including corrective actions and the statistical 
analysis of defects, brings cal full circle-full support of our 
customers and their designs with high-quality products. 

SUMMARY 
In 1990, lOT made the commitment to "Leadership through 

Quality, Service, and Performance Products". 
We believe by following that credo lOT and our cusotmers 

will be successful in the coming decade.With the 
implementation of the CQI strategy within the Logic Products 
Division, we will satisfy our goal. .. 

"Leadership through Quality, Service and Performance 
Products': 

2 



lOT QUALITY CONFORMANCE PROGRAM 

A COMMITMENT TO QUALITY 
Integrated Device Technology's monolithic and modular 

assembly products are designed, manufactured and tested in 
accordance with the strict controls and procedures required 
by Military Standards. The documentation, design and 
manufacturing criteria of the Quality and Reliability Assurance 
Program were developed and are being maintained to the 
most current revisions of MIL-3851 0 as defined by paragraph 
1.2.1 of MIL-STD-883 and MIL-STD-883 requirements. 

Product flow and test procedures for all Class B monolithic 
hermetic Military Grade microcircuits are in full compliance 
with paragraph 1.2.1 of MIL-STD-883. State-of-the-art 
production techniques and computer-based test procedures 
are coupled with stringent controls and inspections to ensure 
that products meet the requirements for 100% screening and 
quality conformance tests as defined in MIL-STD-883, Methods 
5004 and 5005. 

Product flow and test procedures for all plastic and 
commercial hermeticproducts are in accordance with industry 
practices for producing highly reliable microcircuits to ensure 
that products meet the lOT requirements for 100% screening 
and quality conformance tests. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, lOT 
ensures that our products consistently meet customer 
requirements for quality, reliability and performance. 

SUMMARY 

Monolithic Hermetic Package Processing Flow1) 

Referto the Monolithic Hermetic Package Processing Flow 
diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstations are maintained 
at Class 100 levels or better. 

Wafers from each waferfabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 

2. Ole-Sort Visual Inspection: Wafers are cut and 
separated and the individual die are 100% visually 
inspected to strict lOT-defined internal criteria. 

3. Ole Shear Monitor: To ensure die attach integrity, 
product samples are routinely subjected to a shear 
strength test per Method 2019. 

NOTE: 

4. Wire Bond Monitor: Product samples are routinely 
subjected to a strength test per Method 2011 , Condition 
0, to ensure the integrity of the lead bond process. 

5. Pre-Cap Visual: Before the completed package is 
sealed, 100% of the product is visually inspected to 
Method 2010, Condition B criteria. 

6. Environmental Conditioning: 100% of the sealed 
product is subjected to environmental stress tests. 
These thermal and mechanical tests are designed to 
eliminate units with marginal seal, die attach or lead 
bond integrity. 

7. Hermetic Testing: 100% of the hermetic packages 
are subjected to fine and gross leak seal tests to 
eliminate marginally sealed units or units whose 
seals may have become defective as a result of 
environmental conditioning tests. 

8. Pre-Burn-In Electrical Test: Each product is 100% 
electrically tested at an ambient temperature of +25°C 
to lOT data sheet or the customer specification. 

9. Burn-In: 100% of the Military Grade product is 
burned-in under dynamic electrical conditions to the 
time and temperature requirements of Method 1015, 
Condition D. Except forthe time, Commercial Grade 
product is burned-in as applicable to the same 
conditions as Military Grade devices. 

10. Post-Burn-In Electrical: After burn-in, 100% of the 
Class B Military Grade product is electrically tested to 
lOT data sheet or customer specifications over the 
-55°C to + 125°C temperature range. Commercial 
Grade products are sample tested to the applicable 
temperature extremes. 

11. Mark: All product is marked with product type and lot 
code identifiers. MIL-STD-883 compliant Military 
Grade products are identified with the required 
compliant code letter. 

12. Quality Conformance Tests: Samples of the Military 
Grade product which have been processed to the 
100% screening tests of Method 5004 are routinely 
subjected to the quality conformance requirements of 
Method 5005. 

1. For quality requirements beyond Class 8 levels such as SEM analysis, X-Ray inspection, Particle Impact Noise Reduction (PIND) test, Class S screening 
or other customer specified screening flows, please contact your Integrated Device Technology sales representative. 

3.2 
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Monolithic Hermetic Package Processing Flow 

(SEE NOTE 1) 

DIE OPTICAL 
INSPECTION SAMPLE 

DIE ATTACH 
PUSH TEST 
SAMPLE 

Q LEAD BOND PULL 
TEST SAMPLE 

PRE·CAP VISUAL 
SAMPLE 

TEMP CYCLE 

CENTRIFUGE 

FINE LEAK TEST 

GROSS LEAK TEST 

Q HERMETICITY SAMPLE: 
(SEE NOTE 3) 

PRE BURN·IN 
ELECTRICAL TEST 

MIL·STD-883 
TEST METHOD AND CONDITIONS 

IDTSPEC 

2019 (>2.5kg) 

I 
IDT SPEC 

I 
2011 (>3.0grams) 

I 
2010 CONDo B 

I 
2010 CONDo B 

I 
IDT SPEC 

I 
lOT SPEC PROVIDES LOT 

I TRACEABILITY 
1010 

I 
2001 

I 

CONDo C, 10 cycles 
-65°C TO +150°C 
CONDo E, Y1 Direction 
>30kg (PKG < 5g) 
>20kg (PKG ~ 5g) 

1014 CONDo A or B, 
I <5.0 X 10-£ ATMICC/SEC. 

1014 CONDo C . 

I 
lOT SPEC 

FINE LEAK: GROSS LEAK: 

CONDo A or B CONDo C 
1014 <5.0 X 10-£ 

I ATMICC/SEC. 
IDT SPEC 

I 
5004 DC, AC, FUNCTIONAL @ +25°C 
+ (SEE NOTE 2) 

SEE FINAL PROCESSING FLOW FOR REMAINDER OF OPERATIONS AND NOTES 
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SUMMARY 

Monolithic Plastic Package Processing Flow 
Refer to the Monolithic Plastic Package Processing Flow 

diagram. All test methods refer to MIL-STO-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstations are maintained 
at Class 100 levels or better. 

Topside silicon nitride passivation is all applied to all 
wafers for better moisture barrier characteristics. 

Wafers from eachwaferfabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 

2. Ole-Sort Visual Inspection: Wafers are 100% 
visually inspected to strict lOT defined internal 
criteria. 

3. Ole Push Test: To ensure die attach integrity, 
product samples are routinely subjected to die push 
tests. 

4. Wire Bond Monitor: Product samples are routinely 
subjected to wire bond pull tests to ensure the integrity 
of the lead bond process. 

5. Pre-Cap Visual: Before the package is molded, 
100% of the product is visually inspected to criteria 
patterned afterMIL"STO-883, Method 201 0, Condition 
B. 
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6. Post Mold Cure: Plastic encapsulated devices are 
baked to ensure an optimum plastic seal so as to 
enhance moisture barrier characteristics. 

7. Pre-Burn-In Electrical: Each product is 100% 
electrically tested at an ambient temperature of +25°C 
to lOT data sheet or the customer specification. 

8. Burn-In: Except for MSI Logic family devices where 
it may be obtained as an option, all Commercial 
Grade plastic package products are burned-in 16 
hours at +125°C (or equivalent), utilizing the same 
burn-in conditions as the Military Grade product. 

9. Post-Burn-In Electrical: After burn-in, 100% of the 
plastic product is electrically tested to lOT data sheet 
or customer specifications at the maximum I 
temperature extreme. The minimum temperature 
extreme is tested periodically on an audit basis. 

10. Mark: All product is marked with product type and lot 
code identifiers. 

11. Quality Confonnance Inspection: Samples of the 
plastic product which have been processed to the 
100% screening requirements are subjected to the 
Periodic Quality Conformance Inspection Program. 
Where indicated, the test methods are patterned after 
MIL-STO-883 criteria. 
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Monolithic Plastic Package Processing Flow 

INCOMING LEAD FRAME VISlDIM' 
SAMPLE 

Q OPTICAL INSPECTION SAMPLE 

Q DIE ATIACH PUSH TEST SAMPLE 

Q PRE-CAP OPTICAL SAMPLE INSPECTION 

CHEMICAL DEFLASH 

MECHANICAL DEFLASH AND TRIM 

LEAD FORM'SINGULATION 

OPEN/SHORT TEST SAMPLE 

BURN-IN BIASEDIDYNAMICAT +125
0

C} 
160 HRS. MAXIMUM TO 16 HRS. 

PRE-BURN-IN ELECTRICAL TEST +25°C (SEE NOTE 2) 

MINIMUM (OR EQUIVALENT) ON ALL 
PRODUCTS EXCEPT MSI LOGIC 
FAMILY DEVICES (FCT, FCT-Tand FBT), 
ON WHICH IT MAY BE OBTAINED AS 
AN OPTION. 

Q ELECTRICAL TEST QUALITY SAMPLE +70°C (SEE NOTE 2) 

NOTE: 
1. All screens are 100% unless otherwise noted. 
2. All electrical test programs are per the applicable lOT test specification. 
3. lOT performs a 100% electrical test at +25°C with a 5% PDA limit at this point. 
4. @ = Quality sample inspection. 

3.2 
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Monolithic Hermetic Package Final Processing Flow 

Commercial 

Military 
MIL-STO-883 Compliant Military Commercial 

Operation Test Method Class B Temp. Range Temp. Range 

Burn-In 1015/0 at +125°C 100% 100% 100% 
Min. or Equivalent 160 Hours 16 to 160 Hours 16t0160 Hours 

Post Burn-In Electrical: Static (DC), Functional and lOT Spec. 100% 100% 100% 
Switching (AC)(2) +25, -55 and +125°C +70°C 

+125°C 

Percent Defective Allowed (PDA)(4) 5004 or lOT Spec. 5% 10% 10% 

Group A Electrical: Static (DC), Functional and 5005 and lOT Spec. Sample Sample Sample 
Switching (AC)(2) -55 and + 125°C +125°C +70°C 

Mark/Lead Straighten lOT Spec. 100% 100% 100% 

+25°C Electrical(2) lOT Spec. 100%(5) 100% 100% 

Final Visual/Pack lOT Spec. 100% 100% 100% 

Quality Conformance Inspection 5005 (Group B, C, D) Yes - -
Quality Shipping Inspection lOT Spec. Sample Sample Sample 
(Visual/Plant Clearance) 

25051b1 01 
NOTES: 
1. All screens are 100% unless otherwise noted. 
2. All electrical test programs are per the applicable lOT test specification. 
3. This hermeticity sample is performed after all lead finish operations. 
4. If a lot fails the 5% POA but is :!>1 0%, the lot may be resubmitted to burn-in one time only to the same time and temperature conditions as first submission. 

The subsequent post burn-in electrical test at +25°C will be performed to a POA of 3%. 
5. lOT performs a 100% electrical test at +25°C with a 2% POA limit at this point to satisfy group A requirements, and considers this to be equivalent to the 

group A requirement of an L TPO of 2, with an accept number of O. If a lot fails the 2% POA limit, it may be rescreened one time only to a tightened POA 
limit of 1.5%. 

6. @ = Quality sample inspection. 
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MODULE SURFACE MOUNT ASSEMBLY PROCESSING FLOW(1) 

Refer to the Module Assembly Package Processing Flow 3. 
diagrams Figures 1 and 2 for additional information. All test 
methods refer to MIL-STO-883 unless otherwise stated. Re-
fer to Table 1 for additional information on module testing. 

HERMETIC FLOW 

Components 
1. Hermetic Military Grade Class B monolithic microcircuit 

components used in Subsystems modules are manu
factured to the applicable datasheet specifications and 
screened in compliance with the applicable Mil-Std-883 
quality criteria .. 

2. Hermetic Military Grade Class Sand Rad Hard mono
lithic microcircuit components available upon request. 
Please consult your IDT sales representative for addi
tional information regarding these non-standard proc
ess and quality flows 

3. Hermetic Commercial Grade monolithic microcircuit 
products used in Subsystems modules differ from Mili
tary Grade components only in the time of burn-in and 
electrical test temperature ranges. 

4. 

5. 

6. 

4. Passive components such as chip capacitors, resistors 7. 
are obtained from qualified vendors to the applicable 
military and IDT specifications. 

Modules 
1. Module Assembly: The active and passive components 8. 

and substrates used in the assembly of modules are 
subjected to incoming electrical and mechanical inspec-

Burn-In: All Military Grade modules are burned-in under 
conditions per Mil-Std-883, Method 1015, Condition D, 
for 44 +/- 4 hours at an ambient temperature of + 125°C. 
Commercial grade modules are not burned-in. 
Post-Bum-In Electrical & PDA Calculation: Results of a 
+25°C post burn-in Electrical test are used to calculate 
a PDA (Percent Defective Allowed) on the entire module 
lot. A maximum of 10% is imposed on all Military 
modules. Commercial grade modules are not burned-in 
and therefore PDA requirements are not applicable. 
Post-Bum-In Electrical: All Class B Military Grade 
modules are Electrically Tested to IDT datasheet speci-
fication or customer specification at the military tem
perature limits of -55°C and + 125°C. Commercial grade 
products are tested to the commercial temperatures of 
+25°C and + 70°C. 
QA Electrical Test Audit: A sample of Military grade 
modules are taken after each Electrical Test (at either 
temperature extreme) and subjected to a Quality Con
formance Electrical Audit at -55°C and + 125°C with a 
LTPD 7/1, in accordance to Mil-Std-883 requirements. 
Commercial grade modules are sampled tested at +70 
°C to the same L TPD of 7/1. 
Mark: All electrically acceptable modules are marked 
with product type and lot code identifiers. Military Grade 
products are identified with the required compliancy 
code letter as specified in Mil-Std-883, unless otherwise 
specified by customer. 
100% Group A & Final Electrical: A Final Electrical Test 
at +25°C is imposed on all modules with a 5% PDA limit 
to satisfy Mil-Std-883 Group A requirements. 
External Visual: Priorto shipment, all modules undergo 
a final visual inspection for applicable workmanship 
criteria per IDT's specification. 

tion per IDT's requirements. The components are then 9. 
mounted onto a co-fired multi-layer ceramic substrate 
using either vapor phase or IR reflow techniques. 

10. Quality Conformance Tests: Samples of the Military 
Grade modules are routinely subjected to Quality Con
formance Inspections requiring ongoing quality data for 
Mil-Std-883 Test Methods Group B, C, and D (only when 
such tests are applicable to module level parameters). 
This data is available upon request. 

2. Pre-Bum-In Electrical Test: Every module is electrically 
tested (Static "DC", Functional "AC", and Dynamic Swttch
ing "AC"; hereafter simply referred to as Electrical Test-
ing) at an ambient temperature of +25°C to IDT da
tasheet parameter specification or to customer specifi
cation. 

NOTE: 
1. For special processing or additional quality requirements beyond those mentioned above, such as SEM analysis, X-ray inspection, Partide Impact Noise 

Detection (PIND) test, or other customer specified screening flows, please contact your lOT sales representative. 
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NON-HERMETIC FLOW 2. 

Components 
1. Non-Hermetic or Plastic Commercial Grade monolithic 

microcircuit products used in Subsystems modules are 
manufactu red to the applicable datasheet specifications 3. 
and screened to the applicable IDT Quality Confor
mance requirements. 

2. Passive components such as chip capacitors, resistors 
are obtained from qualified vendors to the applicable 
commercial and IDT specifications. 

6. 

Modules 
1. Module Assembly:· The active and passive components 7. 

and substrates used in the assembly of modules are 
subjected to incoming electrical and mechanical inspec-
tion per IDT's requirements. The components are then 8. 
mounted onto a glass filled epoxy (FR-4) multi-layer 
substrate using either vapor phase or IR reflow tech-
niques. 9. 

3.2 

Electrical Test: Every module is electrically tested 
(Static "DC", Functional "AC", and Dynamic Switching 
"AC"; hereafter simply refered to as Electrical Testing) at 
an ambient temperature of +25°C to IDT datasheet 
parameter specification or to customer specification. 
Electrical Test: All Commercial Grade modules are 
Electrically Tested to IDT datasheet specifications or 
customer specifications at commercial temperatures of 
+25°C and +70°C. 
QA Electrical Test Audit: A sample of modules are taken 
and subjected to a Quality Conformance Electrical Audit 
at +25 °C and +70°C with a L TPD 7/1. This is patterned 
after Mil-Std-883 requirements. 
Mark: All electrically acceptable modules are marked 
with product type and lot code identifiers, unless other
wise specified by customer. 
1 00% Gro~p ~ & Final Electrical: A Final Electrical Test I 
at +25°C IS Imposed on all modules at this stage of 
processing with a 5% PDA limit. 
External Visual: Priorto shipment, all modules undergo 
a final visual inspection for applicable workmanship 
criteria per IDT's specification. 

7 



~ ~ 
SUBSTRATE COMPONENT 
INSPECTION INSPECTION 

L.-------'------3 

VISUAL fv\ 
INSPECTION~ -----PI 

VISUAL INSPECTION 

ALIGNMENT INSPECTION 

ALIGNMENT & VISUAL 
INSPECTION 

o VISUAL INSPECTION 

@--i't 
QUALITY 
INSPECTION (SAMPLE) 

3.2 

drwOl 

8 



@) 
SUBSTRATE & PIN 

INSPfTlON 

COMPONENT INSPECTION 

ALIGNMENT INSPECTION 

ALIGNMENT & VISUAL 
INSPECTION 

14----0 COMPONENT INSPECTION 

3.2 

VISUAL fx\ ____ ~ 
INSPECTION V 

o VISUAL INSPECTION ---~~ 

@)-~"I 
QUALITY 
INSPECTION (SAMPLE) 

I 

drw02 

9 



Test Hermetic Hermetic FR-4 
Operation Method Military Commercial Commercial 

Pre-Burn-in Electrical Test lOT Data Sheet 100% 100% 100% 
(Static DC, F'unction AC Specification at +25°C at +25°C at +25°C 
and Switching AC] 

Burn-in MIL-STD-883 100% N.A. N.A. 
Method 1015/0 at +25°C 

for 44 ± 4 Hours 

Post-Burn-in Electrical Test lOT Data Sheet 100% 100% 100% 
(Static DC, Function AC and Specification at +25°C at +25°C at +25°C 
Switching AC] 

Percent Defective Allowed MIL-STD-883 10% N.A. N.A. 
(P.D.A.) (See Note 2) Method 5004 

Post-Burn-in Electrical Test lOT Data Sheet 100% 100% 100% 
(Static DC, Function AC and Specification at -55°C and + 125°C at +25°C and + 70°C at +25°C and +70°C 
SWitching AC] 

(Sample) Quality Audit lOT Specification Sample SAMPLE SAMPLE 
Electrical Test (Static DC, at -55°C and + 125°C at +25°C and + 70°C at +25°C and +70°C 
Function AC and Switching AC] LTPD 7/1 LTPD 7/1 LTPD 7/1 
(See Note 3) 

Group A and Final Electrical Test lOT Data Sheet 100% 100% 100% 
(Static DC, Function AC and Specification at +25°C at +25°C at +25°C 
Switching AC] 

Percent Defective Allowed lOT Specification 5% 5% 5% 
(P.D.A.) (See Note 4) 

Quality Conformance Inspection) Reference MIL-STD-883 5% N.A. N.A. 
(See Note 5 Method 5005 

tbl01 
NOTES: 
1. All Electrical Tests are guard-banded by temperature and voltage and take into account test equipment variations. 
2. If a lot fails P.D.A., the lot may be resubmitted (one time only) to burn-in, for the same burn-in specifications. A subsequent post-bum-in retest at 25°C 

must then pass 5% P.D.A. 
3. If a lot fails L TPD 7/1, the lot may be resubmitted (one time only) to test for the same temperatures. This subsequent retest must then pass a 100% critical 
4. These test results satisfy Group A requirements and is considered to be equivalent to an LTPD of 5 with an accept number of 1. If this lot fails P.D.A. of 

5%, it may be rescreened to (for one time only) to a P.D.A. of 3%. 
5. lOT Quality Conformance Inspection is patterned after MIL-STO-883, Method 5005 for monolithic microcircuits requiring periodic data sampling for Group 

S, C, and 0 parameters. The new method for multi-chip modules is currently under developmerit by the military. 
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RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR 
RADIATION ENVIRONMENTS 

INTRODUCTION 
The need for high-performance CMOS integrated circuits 

in military and space systems is more critical today than ever 
before. The low power dissipation that is achieved using 
CMOS technology, along with the high complexity and density 
levels, makes CMOS the nearly ideal component for all types 
of applications. 

Systems designed for military or space applications are 
intended for environments where high levels of radiation may 
be encountered. The implication of a device failure within a 
military or space system clearly is critical. IDT has made a 
significant contribution toward providing reliable radiation
tolerant systems by offering integrated circuits with enhanced 
radiation tolerance. Radiation environments, IDT process 
enhancements and device tolerance levels achieved are 
described below. 

THE RADIATION ENVIRONMENT 
There are four different types of radiation environments 

that are of concern to builders of military and space systems. 
These environments and their effects on the device operation, 
summarized in Figure 1, are as follows: 

Total Dose Accumulation refers to the total amount of 
accumulated gamma rays experienced by the devices in the 
system, and is measured in RADS (SI) for radiation units 
experienced at the silicon level. The physical effect of gamma 
rays on semiconductor devices is to cause threshold shifts (Vt 
shifts) of both the active transistors as well as the parasitic field 
transistors. Threshold voltages decrease as total dose is 
accumulated; at some point, the device will begin to exhibit 
parametric failures as the inpuUoutput and supply currents 
increase. At higher radiation accumulation levels, functional 
failures occur. In memory circuits, however, functional failures 
due to memory cell failure often occur first. 

Burst Radiation or Dose Rate refers to the amount of 
radiation, usually photons or electrons, experienced by the 
devices in the system due to a pulse event, and is measured 
in RADS (SI) per second. The effect of a high dose rate or 
burst of radiation on CMOS integrated circuits is to cause 
temporary upset of logic states and/or CMOS latCh-up. Latch
up can cause permanent damage to the device. 

Single Event Upset (SEU) is a transient logic state change 
caused by high-energy ions, such as energetic cosmic rays, 
striking the integrated circuits. As the ion passes through the 
silicon, charge is either created through ionization or direct 
nuclear collision. If collected by a circuit node, this excess 
charge can cause a change in logic state of the circuit. 
Dynamic nodes that are not actively held at a particular logic 
state (dynamic RAM cells for example) are the most susceptible. 
These upsets are transient, but can cause system failures 
known as "soft errors." 

3.3 

Neutron Irradiation will cause structural damage to the 
silicon lattice which may lead to device leakage and, ultimately, 
functional failure. 

Radiation Primary 
Category Particle Source Effect 

Total Dose Gamma Space or Permanent 
Nuclear 
Event 

Dose Rate Photons Nuclear Temporary 
Event Upset of Logic, 

State or 
Latch-up 

SEU Cosmic Space Temporary 
Rays Upset of 

Logic State 

Neutron Neutrons Nuclear Device Leakage 
Event Due to Silicon 

Lattice Damage 
2510 drw 01 

Figure 1. 

DEVICE ENHANCEMENTS 
Of the four radiation environments above, IDT has taken 

considerable data on the first two, Total Dose Accumulation 
and Dose Rate. IDThasdevelopedaprocessthatsignificantly 
improves the radiation tolerance of its devices within these 
environments. Prevention of SEU failures is usually 
accomplished by system-level considerations, such as Error 
Detection and Correction (EDC) circuitry, since the occurrence 
of SEUs is not particularly dependent on process technology. 
Through IDT's customer contracts, SEU has been gathered 
on some devices. Little is yet known about the effects of 
neutron-induced damage. For more information on SEU 
testing, contact IDT's Radiation Hardened Product Group. 

Enhancements to IDT's standard process are used to 
create radiation enhanced and tolerant processes. Field and 
gate oxides are "hardened"to make the device less susceptible 
to radiation damage by modifying the process architecture to 
allow lowertemperature processing. Device implants and Vts 
adjustments allow more Vt margin. In addition to process 
changes, IDTs radiation enhanced process utilizes epitaxial 
substrate material. The use of epi substrate material provides 
a lower substrate resistance environment to create latch-up 
free CMOS structures. 
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RADIATION HARDNESS CATEGORIES 
Radiation Enhanced ('RE) or Radiation Tolerant ('RT) 

versions of lOT products follow lOT's military product data 
sheets whenever possible (consult factory). IDT's Total Dose 
Test plan exposes a sample of die on a wafer to a particular 
Total Dose level via ARACOR X-Ray radiation. This Total 
Dose Test plan qualifies each 'RE or 'RTwaferto a Total Dose 
level. Only wafers with sampled die that pass Total Dose level 
tests are assembled and used for orders (consult factory for 
more details on Total Dose sample testing). With regard to 
Total Dose testing, clarifications/exceptions to MIL-STD-883, 
Methods 5005 and 1019 are required. Consult factory for 
more details. 

The 'RE and 'RT process enhancements enable IDT to 
offer integrated circuits with varying grades of radiation 
tolerance or radiation "hardness". 
• Radiation Enhanced process uses Epi wafers and is able 

to provide Logic devices that can be Total Dose qualified to 
10K RADs (Si) or greater by IDT's ARACOR X-Ray Total 
Dose sample die test plan (Total Dose levels require 
negotiation, consult factory for more details). 

• Radiation Tolerant Logic product uses standard wafer/ 
process material that is qualified to 10K RADs (Si) Total 
Dose by IDT's ARACOR X-Ray Total Dose sample die test 
plan. 

Integrated Device Technology can provide Radiation 
ToleranUEnhanced versions of all Logic product types (some 
speed grades may not be available as 'RE). 

Please contact your IDT sales representative or factory 
marketing to determine availability and price of any IDT 
product processed in accordance with one of these levels of 
radiation hardness. 

CONCLUSION 
There has been widespread interest within the military and 

space community in IDT's CMOS product line for its radiation 
hardness levels, as well as its high-performance and low 
power dissipation. To serve this growing need for CMOS 
circuits that must operate in a radiation environment, IDT has 
created a separate group within the company to concentrate 
on supplying products for these applications. Continuing 
research and development of process and products, including 
the use of in-house radiation testing capability, will allow 
I ntegrated Device Technology to offer continuously increasing 
levels of radiation-tolerant solutions. 
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THERMAL PERFORMANCE CALCULATIONS FOR lOT'S PACKAGES 

Since most of the electrical energy consumed by 
microelectronic devices eventually appears as heat, poor 
thermal performance of the device or lack of management of 
this thermal energy can cause a variety of deleterious effects. 
This device temperature increase can exhibit itself as one of 
the key variables in establishing device performance and long 
term reliability; on the other hand, effective dissipation of 
internally generated thermal energy can, if properly managed, 
reduce the deleterious effects and improve component 
reliability. 

A few key benefits of IDT's enhanced CEMOSTM process 
are: low power dissipation, high speed, increased levels of 
integration, wider operating temperature ranges and lower 
quiescent power dissipation. Because the reliability of an 
integrated circuit is largely dependent on the maximum 
temperature the device attains during operation, and as the 
junction stability declines with increases in junction temperature 
(TJ) , it becomes increasingly important to maintain a low (TJ). 

CMOS devices stabilize more quickly and at greatly lower 
temperature than bipolar devices under normal operation. 
The accelerated aging of an integrated circuit can be expressed 
as an exponential function of the junction temperature as: 

tA = to exp 
[ g 6..--1..\J 

k \TO TJ) 

where 

tA = lifetime at elevated junction (TJ) temperature 
to = normal lifetime at normal junction (TO) temperature 
Ea = activation energy (ev) 
k Boltzmann's constant (8.617 x 1 a-5ev/k) 

i.e. the lifetime of a device could be decreased by a factor of 
2 for every 1 aoc increase temperature. 

To minimize the deleterious effects associated with this 
potential increase, IDT has: 

1. Optimized our proprietary low-power CEMOS 
fabrication process to ensure the active junction 
temperature rise is minimal. 

2. Selected only packaging materials that optimize heat 
dissipation, which encourages a cooler running device. 

3. Physically designed all package components to 
enhance the inherent material properties and to take 
full advantage of heat transfer and radiation due to 
case geometries. 

Ref. MIL-STD-883C, Method 1012.1 
JEDEC ENG. Bulletin No. 20, January 1975 
1986 Semi. Std., Vol. 4, Test Methods G30-86, G32-86. 

4.1 

4. Tightly controlled the assembly procedures to meet or 
exceed the stringent criteria of M IL-STD-883_ to ensure 
maximum heat transfer between die and packaging 
materials. 

The following figures graphically illustrate the thermal values 
of IDT's current package families. Each envelop (shaded 
area) depicts a typical spread of values due to the influence of 
a numberoffactors which include: circuit size, package cavity 
size and die attach integrity. The following range of values are 
to be used as a comprehensive characterization of the major 
variables rather than single point of reference. 

When calculating junction temperature (TJ), it is necessary 
to know the thermal resistance of the package (9JA) as 
measured in "degree celsius perwatt". With the accompanying 
data, the following equation can be used to establish thermal 
performance, enhance device reliability and ultimately provide 
you, the user, with a continuing series of high-speed, low
power CMOS solutions to your system design needs. 

9JA = [TJ - TA]/P 
TJ = TA + p[eJA] = TA + p[eJc + eCA] 

where 

eJC = TJ - Tc 
P 

eCA = Tc - TA 
P 

9 
J 
P 
TA 
TJ 
Tc 
eCA 

9JC 

9JA 

Thermal resistance 
Junction 
Operational power of device (dissipated) 
Ambient temperature in degree celsius 
Temperature of the junction 
Temperature of case/package 
Case to Ambient, thermal resistance-usually a 
measure of the heat dissipation due to natural or 
forced convection, radiation and mounting 
techniques. 
Junction to Case, thermal resistance-usually 
measured with reference to the temperature at a 
specific point on the package (case) surface. 
(Dependent on the package material properties 
and package geometry.) 
Junction to Ambient, thermal resistance-usually, 
measured with respect to the temperature of a 
specified volume of still air. (Dependent on eJC + 
9JA which includes the influence of area and 
environmental condition.) 
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PACKAGE DIAGRAM OUTLINE INDEX 

SECTION PAGE 
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PKG. 
P16-1 
P18-1 
P20-1 
P22-1 
P24-1 
P24-2 
P28-1 
P28-2 
P32-1 
P32-2 
P40-1 
P48-1 
P64-1 

016-1 
018-1 
020-1 
022-1 
024-1 
024-2 
028-1 
028-2 
028-3 
032-1 
040-1 
040-2 

C20-1 
C22-1 
C24-1 
C24-2 
C28-1 
C28-2 
C28-3 
C32-1 
C32-2 
C32-3 
C40-1 
C48-1 
C48-2 
C64-1 
C64-2 
C68-1 

PG68-2 
PG84-2 
PG208-2 

G68-1 
G68-2 
G84-1 
G84-2 
G84-3 

DESCRIPTION 
16-Pin Plastic DIP (300 mil) .................................................................................................. .. 
18-Pin Plastic DIP (300 mil) ................................................................................................... . 
20-Pin Plastic DIP (300 mil) ................................................................................................... . 
22-Pin Plastic DIP (300 mil) .................................................................................................. .. 
24-Pin Plastic DIP (300 mil) .................................................................................................. .. 
24-Pin Plastic DIP (600 mil) ................................................................................................... . 
28-Pin Plastic DIP (600 mil) ................................................................................................... . 
28-Pin Plastic DIP (300 mil) ................................................................................................... . 
32-Pin Plastic DIP (600 mil) ................................................................................................... . 
32-Pin Plastic DIP (300 mil) ................................................................................................... . 
40-Pin Plastic DIP (600 mil) .................................................................................................. .. 
48-Pin Plastic DIP (600 mil) ................................................................................................... . 
64-Pin Plastic DIP (900 mil) ................................................................................................... . 

16-Pin CERDIP (300 mil) ...................................................................................................... .. 
18-Pin CERDIP (300 mil) ....................................................................................................... . 
20-Pin CERDIP (300 mil) ...................................................................................................... .. 
22-Pin CERDIP (300 mil) ....................................................................................................... . 
24-Pin CERDIP (300 mil) ....................................................................................................... . 
24-Pin CERDIP (600 mil) ....................................................................................................... . 
28-Pin CERDIP (600 mil) ....................................................................................................... . 
28-Pin CERDIP (wide body) ................................................................................................. .. 
28-Pin CERDIP (300 mil) ....................................................................................................... . 
32-Pin CERDIP (wide body) ................................................................................................. .. 
40-Pin CERDIP (600 mil) ....................................................................................................... . 
40-Pin CERDIP (wide body) ................................................................................................. .. 

20-Pin Sidebraze DIP (300 mil) ............................................................................................. . 
22-Pin Sidebraze DIP (300 mil) ............................................. : .............................................. .. 
24-Pin Sidebraze DIP (300 mil) ............................................................................................. . 
24-Pin Sidebraze DIP (600 mil) ............................................................................................ .. 
28-Pin Sidebraze DIP (300 mil) ............................................................................................. . 
28-Pin Sidebraze DIP (400 mil) ............................................................................................ .. 
28-Pin Sidebraze DIP (600 mil) ............................................................................................. . 
32-Pin Sidebraze DIP (600 mil) ............................................................................................ .. 
32-Pin Sidebraze DIP (400 mil) ............................................................................................ .. 
32-Pin Sidebraze DIP (300 mil) ............................................................................................ .. 
40-Pin Sidebraze DIP (600 mil) ............................................................................................. . 
48-Pin Sidebraze DIP (400 mil) ............................................................................................. . 
48-Pin Sidebraze DIP (600 mil) ............................................................................................. . 
64-Pin Sidebraze DIP (900 mil) ............................................................................................. . 
64-Pin Topbraze DIP (900 mil) .............................................................................................. . 
68-Pin Sidebraze DIP (600 mil) .............................. ; .............................................................. . 

68-Lead Plastic Pin Grid Array (cavity up) ............................................................................. . 
84-Lead Plastic Pin Grid Array (cavity up) ............................................................................ .. 
208-Lead Plastic Pin Grid Array (cavity up) .......................................................................... .. 

68-Lead Pin Grid Array (cavity up) ....................................................................................... .. 
68-Lead Pin Grid Array (cavity down) .................................................................................... . 
84-Lead Pin Grid Array (cavity up - 12 x 12 grid) ................................................................ . 
84-Lead Pin Grid Array (cavity down) .................................................................................... . 
84-Lead Pin Grip Array (cavity up - 11 x 11 grid) ............................................................... .. 

4.2 

29 
30 
30 
29 
30 
31 
31 
29 
31 
29 
31 
31 
31 
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1 
1 
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MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued) ........•..•................•...•.• 4.3 
PKG. 
G84-4 
G108-1 
G144-1 
G144-2 
G208-1 

S016-1 
S016-2 
S016-5 
S016-6 
S018-1 
S018-6 
S020-1 
S020-2 
S020-5 
S020-6 
S024-2 
S024-3 
S024-4 
S024-5 
S024-6 
S028-2 
S028-3 
S028-4 
S028-5 
S028-6 
S032-2 
S048-1 
S056-1 

J18-1 
J20-1 
J28-1 
J32-1 
J44-1 
J52-1 
J68-1 
J84-1 

L20-1 
L20-2 
L22-1 
L24-1 
L28-1 
L28-2 
L32-1 
L44-1 
L48-1 
L52-1 
L52-2 
L68-1 
L68-2 

DESCRIPTION 
84-Lead Pin Grid Array (cavity down - MIPS) ...................................................................... 27 
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C) PACKAGE DIAGRAM OUTLINES 

Integrated Device Technology, Inc. 

DUAL IN-LINE PACKAGES 

I· D ·1 

; ~:::::::] 
-iei- -11- b1 

SEATING PLANE 

-~ - F===========R 

A ~ 

t L 

I 
-II-b "'-/ ex-

__ \ ___ C 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. THE MINIMUM LIMIT FOR DIMENSION b1 MAY BE .023 FOR CORNER LEADS. 

16-28 LEAD CERDIP (300 MIL) 

DWG # D16-1 D18-1 D20-1 D22-1 D24-1 D28-3 
liL OF LDS iN) 16 18 20 22 24 28 

SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 
A .140 .200 .140 .200 .140 .200 .105 .175 .105 .175 .105 .175 
b .015 .021 .015 .021 .015 .021 .015 .021 .015 .021 .015 .021 
b1 .038 .060 .038 .060 .038 .060 .038 .060 .045 .065 .045 .065 
C .009 .012 .009 .012 .009 .012 .009 .012 .009 .014 .009 .014 
D .750 .830 .880 .930 .935 1.060 1.050 1.080 1.240 1.280 1.440 1.490 
E .285 .310 .285 .310 .285 .310 .285 .310 .285 .310 .285 .310 
E1 .290 .320 .290 .320 .290 .320 .290 .320 .300 .320 .300 .320 
e .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC 
L .125 .175 .125 .175 .125 .175 .125 .175 .125 .175 .125 .175 
L 1 .150 - .150 - .150 - .150 - .150 - .150 -
Q .015 .055 .015 .055 .015 .060 .015 .060 .015 .060 .015 .060 
S .020 .080 .020 .080 .020 .080 .020 .080 .030 .080 .030 .080 
S1 .005 - .005 - .005 - .005 - .005 - .005 -
ex 0' 15' 0' 15' 0' 15' 0' 15' 0' 15' 0' 15' 
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

24-40 LEAD CERDIP (600 MIL) 

DWG # D24-2 028-1 040-1 
1# OF LOS (N) 24 28 40 

SYMBOL MIN MAX MIN MAX MIN MAX 
A .090 .190 .090 .200 .160 .220 
b .014 .023 .014 .023 .014 .023 
b1 .038 .060 .038 .065 .038 .065 
e .008 .012 .008 .014 .008 .014 
0 1.230 1.290 1.440 1.490 2.020 2.070 
E .500 .610 .510 .545 .510 .545 
E1 .590 .620 .590 .620 .590 .620 
e .100 sse .100 Bse .100 Bse 
L .125 .200 .125 .200 .125 .200 
L1 .150 - .150 - .150 -
Q .015 .060 .020 .060 .020 .060 
S .030 .080 .030 .080 .030 .080 
S1 .005 - .005 - .005 -
ex o· 15· o· 15· o· 15· 

28-40 LEAD CERDIP (WIDE BODY) 

OWG # 028-2 032_-1 Q40-2 
# OF LOS (N) 28 32 40 

SYMBOL MIN MAX MIN MAX MIN MAX 
A .090 .200 .120 .210 .160 .220 
b .014 .023 .014 .023 .014 .023 
b1 .038 .065 .038 .065 .038 .065 
e .008· .014 .008 .014 .008 .014 
0 1.440 1.490 1.625 1.675 2.020 2.070 
E .570 .600 .570 .600 .570 .600 
E1 .590 .620 .590 .620 .590 .620 
e .100 sse .100 Bse .100 sse 

·L .125 .200· .125 .200 .125 .200 
L1 .150 - .150 - .150 -
Q .020 .060 .020 .060 .020 .060 
S .030 .080 .030 .080 .030 .080 
S1 .005 - .005 - .005 -
ex o· 15· o· 15· o· 15· 
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PACKAGE DIAGRAM OUTLINES 

DUAL IN-LINE PACKAGES (Continued) 

20-32 LEAD SIDE BRAZE (300 MIL) 

I 

II 
--1- C 

e-- b--II- - E1-

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

DWG # C20-1 C22-1 C24-1 C28-1 C32-3 
1# OF LOS (N) 20 22 24 28 32 

SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 
A .090 .200 .100 .200 .090 .200 .090 .200 .090 .200 
b .014 .023 .014 .023 .015 .023 .014 .023 .014 .023 
b1 .040 .060 .038 .060 .040 .060 .040 .060 .040 .060 
C .008 .015 .008 .015 .008 .015 .008 .015 .008 .014 
D .970 1.060 1.040 1.120 1.180 1.230 1.380 1.420 1.580 1.640 
E .220 .310 .260 .310 .220 .310 .220 .310 .280 .310 
E1 .290 .320 .290 .320 .290 .320 .290 .320 .290 .320 
e .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC 
L .125 .200 .125 .200 .125 .200 .125 .200 .100 .175 
L1 .150 - .150 - .150 - .150 - .150 -
Q .015 .060 .015 .060 .015 .060 .015 .060 .030 .060 
S .030 .065 .030 .065 .030 .065 .030 .065 .030 .065 
S1 .005 - .005 - .005 - .005 - .005 -
S2 .005 - .005 - .005 - .005 - .005 -
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PACKAGE DIAGRAW OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

28-48 LEAD SIDE BRAZE (400 MIL) 

48 LEAD OPTION 

~E1-

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

DWG # C28-2 C32-2 C48-1 
IJ OF LOS (N) 28 32 48 

SYMBOL MIN MAX MIN MAX MIN MAX 
A .090 .200 .090 .200 .085 .190 
b .014 .023 .014 .023 .014 .023 
b1 .040 .060 .040 .060 .040 .060 
C .008 .014 .008 .014 .008 .014 
0 1.380 1.420 1.580 1.640 1.690 1.730 
E .380 .420 .380 .410 .380 .410 
E1 .390 .420 .390 .420 .390 .420 
e .100 esc .'100 esc .070 esc 
L .100 .175 .100 .175 .125 .175 
L1 .150 - .150 - .150 -
Q .030 .060 .030 .060 .020 .070 
S .030 .065 .030 .065 .030 .065 
S1 .005 - .005 - .005 -
S2 .005 - .005 - .005 -
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

24-68 LEAD SIDE BRAZE (600 MIL) 

68 LEAD OPllON 

t--- E1 ----t 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OlliERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

DWG # C24-2 C28-3 C32-1 C40-1 C48-2 C68-1 
1# OF LOS (N) 24 28 32 40 48 68 

SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 
A .090 .190 .085 .190 .100 .190 .085 .190 .100 .190 .085 .190 
b .015 .023 .015 .022 .015 .023 .015 .023 .015 .023 .015 .023 
b1 .040 .060 .038 .060 .040 .060 .038 .060 .040 .060 .040 .060 
C .008 .012 .008 .012 .008 .012 .008 .012 .008 .012 .008 .012 
D 1.180 1.220 1.380 1.430 1.580 1.640 1.980 2.030 2.370 2.430 2.380 2.440 
E .575 .610 .580 .610 .580 .610 .580 .610 .550 .610 .580 .610 
E1 .595 .620 .595 .620 .590 .620 .595 .620 .590 .620 .590 .620 
e .100 BSC .100 esc .100 esc .100 esc .100 esc .070 esc 
L .125 .175 .125 .175 .125 .175 .125 .175 .125 .175 .125 .175 
L1 .150 - .150 - .150 - .150 - .150 - .150 -
Q .020 .060 .020 .065 .020 .060 .020 .060 .020 .060 .020' .070 
S .030 .065 .030 .065 .030 .065 .030 .065 .030 .065 .030 .065 
S1 .005 - .005 - .005 - .005 - .005 - .005 -
S2 .010 - .010 - .005 - .010 - .005 - .005 -
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (ContInued) 

64 LEAD SIDE BRAZE (900 MIL) 
It-·------ D --~~~--.j r N 

E 

1 "-T-'T-r-r-r-r1 ~ t-------'~ 

t---- E1 ------t 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BElWEEN CENTERS. 

DWG II C64-1 
, OF LOS (N) 64 

SYMBOL MIN MAX 
A .110 .190 
b .014 .023 
b1 .040 .060 
C .008 .015 
0 3.160 3.240 
E ' .884 .915 
E1 .890 .920 
e .100 BSC 
L .125 .• 200 
L1 .150 -
Q .015 .070 
S .030 .065 
S1 .005 -
S2 .005 -
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PACKAGE DIAGRAW OUTUNES 

DUAL IN-lJNE PACKAGES (Continued) 

64 LEAD TOP BRAZE (900 MIL) 

.... �-------- D ---"V~--·-tl 

TN 
E 

1 L......Tr--rr--1 1T"""""'TT"" ~~ 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

DWG II C64-2 
II OF LOS (N) 64 

SfMSOL MIN MAX 
A .120 .180 
b .015 .021 
b1 .OM) .060 
C .009 .012 
D 3.170 3.240 
E .790 .810 
E1 .880 .815 
E2 .640 .660 
e .100 SSC 
L .125 .160 
L1 .150 -
Q .020 .100 
S .030 .065 
S1 .005 -
S2 .005 -
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PACKAGE DIAGRAW OUTUNES 

FLATPACKS 

20-28 LEAD FLATPACK 

S1 Q 

L 

E3 

N I t t 
E E2 L i [E3 

I' 
L 

--l I I I 

K f- ~ I-e -1 f-S 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

DWG fI F20-1 F20-2 F24-1 F28-1 F28-2 
III OF LOS (N) ~o 2C (.295 BODY) 24 28 28 

;; IMDVL MIN MAX MIN MAX MIN MAX MIN MAX 
A .045 .092 .045 .092 .045 .090 .045 .090 .045 .115 
b .{)15 .019 .015 .019 .015 .019 .015 .019 .015 .019 
C .003 .006 .003 .006 .003 .006 .004 .007 .003 .007 
o - .540 - .540 - .640 .710 .740 .710 .740 
E .340 .360 .245 .303 .360 .420 .480 .520 .460 .520 

E2 .130 - .130 - .180 - .180 - .180 -
E3 .030 - .030 - .030 - .040 - .040 -
e .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC 
K .008 .015 .008 .015 .008 .015 .008 .015 .008 .015 
L .250 .370 .250 .370 .250 .370 .250 .370 .250 .370 
Q .010 .040 .010 .040 .010 .040 .010 .045 .010 .045 
S - .045 - .045 - .045 - .045 - .045 
Sl .005 - .005 - .005 - .005 - .005 -
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PACKAGE DIAGRAM OUTUNES 

FLATPACKS (Continued) 

48-64 LEAD QUAD FLATPACK 
~--E--~ 

E2 f--E1 A2 
I-- L --- f-- L ---

L 

r e 

t 
D D2 ~ 

t 
b 

I 
D1 J PIN 1 ID 

L 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BElWEEN CENTERS. 

DWG I F48-1 F64-1 
II OF LOS (N) 48 64 

SYMBOL MIN MAX MIN MAX 
A .089 .108- .070 .090 
A1 .079 .096 .060 .078 
A2 .058 .073 .030 .045 
b .018 .022 .016 .020 
C .008 .010 .009 .012 

DIE - .750 .885 .915 
D1/E1 .100 REF .075 REF 
D2/E2 .550 esc .750 BSC 

e .050 esc .050 BSC 
L .350 .450 .350 .450 

ND/NE 12 16 
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PACKAGE DIAGRAM OUTUNES 

FLATPACKS (Continued) 

68 LEAD QUAD FLATPACK 

D 
V--P1N 1 D1 

/ D2 VP1N 1 IND EX MARK 

I ,/ V 
~ n n m m n m m m m m m m m m .l' 

I: 

I 
~ 

::t 

I: ::t 

::t 

I: ::t 

I: ::t 

I: :::l 
E2 E1 E - -

1= :::l 

I: ::t 

I: 

I 
::t 

J: ::t 

I: 

~~ J.I .u. .u. 1&1 .u. .u. 1&1 ,II .u. .u. 1&1 7 
I 

L 

- -e f 
NOlES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED 
2. BSC - BASIC LEAD SPACING BETWEEN CENlERS. 

owe fI F68-1 
D~ # OF U {N) 68 

SYM Be )L MIN MAX 
J. .080 .145 
A1 .070 .090 
b .014 .021 
C .008 .012 

DIE 1.640 1.870 
D1/E1 .926 .970 
D2/E2 .800 BSC 

e .050 BSC 
L .350 .450 

NDINE 17 
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PACKAGE DIAGRAM OUTUNES 

FLATPACKS (Continued) 

84 LEAD QUAD FLATPACK (CAVITY DOWN) 

D1 

D2 
e~ ~ D3 ~ rPIN 1 IND EX MARK 1 

V r PIN 1 
l' , 

1 ~ - - E2 E1 E 

t ~ 1 E3 L 
T 
~ DET. "An 

II 

L 

D t 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, 

UNLESS OlHERWISE SPECIFIED. I 1 
2. BSC - BASIC LEAD SPACING· ~ 

BETWEEN CENTERS. 
3. CROSS HATCHED AREA INDICATES ~AX 

INTEGRAL METAWC HEAT SINK. I _ I 

-J I j. ~012 MAX 
AT BRAZE PADS 

DETAIL A 

D~ G fI F84-1 
# OF ..D~ (N) 84 

S~ BC )L MIN MAX 
A - .140 

A1 - .105 
b .014 .020 
C .007 .013 

DIE 1.485 1.615 
D1/E1 1.130 1.170 
D2/E2 1.000 BSC 
D3/E3 .500 BSC 

e .050 BSC 
L .350 .450 

ND/NE 21 

4.3 11 



PACKAGE DIAGRAM OUTUNES 

FLATPACKS (Continued) 

172 LEAD QUAD FLATPACK (MIPS) 

D1 

~--r~~ rPIN 1 IND EX MARK 

V r P1N 1 
r t" , 

1 
B- I --0 E2 E1 E 

t 

J E3L 

11 D D 
DET. "A" 

'" ) 

L 

D t 
DWG II F172-1 

# OF LOS (N) 172 NOTES: 
SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, 

A 
A1 
b 
C 

DjE 
D1jE1 
D2/E2 
D3jE3 

e 
L 

ND/NE 

- .130 
- .105 

.006 .010 

.004 .008 
1.580 1.620 
1.135 1.165 

1.050 BSC 
.525 BSC 
.025 BSC 

.220 .230 
43 

UNLESS OTHERWISE SPECIFIED. 
2~ BSC - BASIC LEAD SPACING 

BElWEEN CENTERS. 

4.3 

.018 MAX 

C 

.008±.006 
AT BRAZE PADS 

DETAIL A 

12 



PACKAGE DIAGRAM OUTUNES 

CERPACKS 

16-26 LEAD CERPACK 
104---- D -------4~ 

S1 Q 

L 

N t-
E1 E 

t-1 
....L.-_-I J 

I I I 
L 

I I I 

K ---I r--- --- e - -- S 

NOTES: 
1. ALL DIMENSION ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. Bse - BASIC LEAD SPACING SETWEEN CENTERS. 

DWG # E16-1 E20-1 E24-1 E28-1 E28-2 
/I OF LOS (N) 16 20 24 28 28 

SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 
A .055 .085 .• 045 .092 .045 .090 .045 .115 .045 .090 
b .015 .019 .015 .019 .015 .019 .015 .019 .015 .019 
e .0045 .006 .0045 .006 .0045 .006 .0045 .009 .0045 .006 
D .370 .430 - .540 - .640 - .740 - .740 
E .245 .285 .245 .300 .300 .420 .460 .520 .340 .380 
El - .305 - .305 - .440 - .550 - .400 
e .050 SSC .050 SSC .050 BSC .050 SSC .050 SSC 
K .008 .015 .008 .015 .008 .015 .008 .015 .008 .015 
L .250 .370 .250 .370 .250 .370 .250 .370 .250 .370 
Q .026 .040 .026 .040 .026 .040 .026 .045 .026 .045 
S - .045 - .045 - .045 - .045 - .045 
Sl .005 - .005 - .005 - .005 - .005 -

4.3 13 



PACKAGE DIAGRAM OUTUNES 

CERQUADS 

68 LEAD CERQUAD (STRAIGHT LEADS) 

E -- L ruE1 
~ 

PIN 1 ID 

D1 D t-

IJ 
~c 

--y-A _:::=t===========~= I 
t 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

DWG1f CQ68-1 
II OF LOS (N) 68 

SYMBOL MIN MAX 
A .115 .165 
b .008 .013 
C .0045 .008 

D/E .860 1.100 
D1/E1 .460 .500 
D3/E3 .400 REF 

e .025 BSC 
L .200 .300 

ND/NE 17 

4.3 14 



PACKAGE DIAGRAM OUTUNES 

CERQUADS (Continued) 

84 LEAD CERQUAD (J-BEND) 
.040 X 45' 

- -e T-

D D1 D3 + 

0000000:1 
.1 

I .. E3 -~ 
E1 
E 

c 

..------ D2/E2 ----~ 

DWG JJ 
II OF LOS (N) 

SYMBOL 
A 
A1 
b1 
b 
C 

D/E 
D1LE1 
D2/E2 
D3/.E3 

e 
ND/NE 

CQ84-1 
84 

MIN MAX 
.155 .200 
.090 .120 
.022 .032 
.013 .023 
.006 .013 
1.170 1.190 
1.138 1.162 
1.100 .1.150 

1.000 BSC 
.050 BSC 

21 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE 

SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

4.3 15 



PACKAGE DIAGRAM OUTUNES 

LEADLESS CHIP CARRIERS 

h X 45' 
3 PL 

t 

NOTES: 

J X 45' 

--j A1i 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OlliERWISE SPECIFIED. 
2. esc - BASIC LEAD SPACING BETWEEN CENTERS. 

20-48 LEAD Lee (SQUARE) 

DWG II L20-2 L28-1 L44-1 L48-1 
# OF LOS _(N) 20 28 44 48 

SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX 
A .064 .100 .064 .100 .064 .120 .055 .120 
A1 .054 .066 .050 .088 .054 .088 .045 .090 
B1 .022 .028 .022 .028 .022 .028 .017 .023 
B2 .072 REF .072 REF .072 REF .072 REF 
B3 .006 .022 .006 .022 .006 .022 .005 .022 

DIE .342 .358 .442 .460 .640 .660 .554 .572 
D1/E1 .200 BSC .300 BSC .500 BSC .440 BSC 
D2/E2 .100 BSC .150 BSC .250 BSC .220 BSC 
D3/E3 - .358 - .460 - .560 .500 .535 

e .050 BSC .050 BSC .050 BSC .040 BSC 
e1 .015 - .015 - .015 - .015 -
h .040 REF .040 REF .040 REF .012 RADIUS 
J .020 REF .020 REF .020 REF .020 REF 
L .045 .055 .045 .055 .045 .055 .033 .047 
L1 .045 .055 .045 .055 .045 .055 .033 .047 
L2 .077 .093 .077 .093 .077 .093 .077 .093 
L3 .003 .015 .003 .015 .003 .015 .003 .015 

ND/NE 5 7 11 12 

4.3 

~L3 
83 --J 0 

16 



PACKAGE DIAGRAW OUTUNES 

LEADLESS CHIP CARRIERS (Continued) 

52-68 LEAD LCe (SQUARE) 

OWG # L52-1 L52-2 L68-2 L68-1 
I OF LOS (N' 52 52 68 68 

SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX 
A .061 .087 .082 .J20 .082 .120 .065 .120 
A1 .051 .077 .072 .088 .072 .088 .055 .075 
B1 .022 .028 .022 .028 .022 .028 .008 .014 
B2 .072 REF .072 REF .072 REF .072 REF 
B3 .006 .022 .006 .022 .006 .022 .006 .022 

DIE .739 .761 .739 .761 .938 .962 .554 .566 
D1/E1 .600 Bse .600 Bse .800 Bse .400 Bse 
02/E2 .300 Bse .300 Bse .400 Bse .200 Bse 
03/E3 - .661 - .661 - .862 - .535 

e .050 Bse .050 Bse .050 Bse .025 Bse 
e1 .015 - .015 - .015 - .015 -
h .040 REF .040 REF .040 REF .040 REF 
J .020 REF .020 REF .020 REF .020 REF 
L .045 .055 .045 .055 .045 .055 .045 .055 
L1 .045 .055 .045 .055 .045 .055 .045 .055 
L2 .077 .093 .075 .093 .077 .093 .077 .093 
L3 .003 .015 .003 .015 .003 .015 .003 .015 

NO/NE 13 13 17 17 

4.3 17 



PACKAGE DIAGRAW OUTUNES 

LEADLESS CHIP CARRIERS (Continued) 

h X 45· 

J X 45· 3 PL --j A1 r-

~B1 

t 

L~ ~ A L 
NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

~L3 

B3~ 0 20-32 LEAD LeC (RECTANGtJMR) 

DWG 1# L20-1 L22-1 L2 4-1 L2i ~-2 L3 2-1 
# OF LOS (N) 20 22 4- ~8 .;2 

SYMBOL MIN MAX Mit'l MAX MIN MA~ MIN MAX MIN MAX 
A .060 .075 .064- .100 .064- .120 .060 .120 .060 .120 
Al .050 .065 .054- .063 .054- .066 .050 .088 .050 .088 
Bl .022 .028 .022 .028 .022 .028 .022 .028 .022 .028 
B2 .072 REF .072 REF .072 REF .072 REF .072 REF 
B3 .006 .022 .006 .022 .006 .022 .006 .022 .006 .022 
0 .284- .296 .284- .296 .292 .308 .342 .358 .442 .458 
01 .150 BSC .150 BSC .200 BSC .200 BSC .300 esc 
02 .075 BSC .075 BSC .100 BSC .100 BSC .150 BSC 
03 - .280 - .280 - .308 - .358 - .458 
E .420 .435 .480 .496 .392 .408 .540 .560 .540 .560 
E1 .250 BSC .300 BSC .300 esc .400 BSC .400 esc 
E2 .125 esc .150 BSC .150 BSC .200 BSC .200 BSC 
E3 - .410 - .480 - .408 - .558 - .558 
e .050 BSC .050 BSC .050 esc .050 BSC .050 BSC 
el .015 - .015 - .015 - .015 - .015 -
h .040 REF .012 RADIUS .025 REF .040 REF .040 REF 
J .020 REF .012 RADIUS .015 REF .020 REF .020 REF 
L .045 .055 .039 .051 .040 .050 .045 .055 .045 .055 
Ll .045 .055 .039 .051 .040 .050 .045 .055 .045 .055 
L2 .080 .095 .083 .097 .077 .093 .077 .093 .on .093 
L3 .003 .015 .003 .015 .003 .015 .003 .015 .003 .015 
NO 4 4- 5 5 7 
NE 6 7 7 9 9 

4.3 18 



PACKAGE DIAGRAW OUTUNES 

PIN GRID ARRAYS 

68 PIN PGA (CAVITY UP) 

1 2 3 4 5 7 8 9 10 11 _----,-

L 0000 0 0 0@-f-----r
K00000 00000 
J00 00 
H00 00 
G00 00 
F+f-&++-&-I--- + E1 E 

E00 00 
000 00 
c00 00 
s@0000 0000@ 
A 0000 000@-+--+--L-

[I~. - ~1 ·'.1 

SEATING PLANE 

OWG II G68-1 
I OF PINS (N) 68 NOTES: 

TOP VIEW 

-, 

SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
A .070 .145 SPECIFIED. 
'B .016 .020 2. SSC - BASIC LEAD SPACING BETWEEN CENTERS. 
.B1 - .080 3. SYMBOL -M- REPRESENTS nfE PGA MATRIX SIZE. 
.B2 .040 .060 4. SYMBOL -N- REPRESENTS nfE NUMBER OF PINS 

O/E 1.140 1.180 5. CHAMFERED CORNERS ARE lOiS OPTION. 

01/E1 1.000 BSC 
e .100 Bse 
L .120 .140 
M 11 
Q .040 .060 

4.3 19 
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PACKAGE DIAGRAM OUTUNES 

PIN GRID ARRAYS (Continued) 

84 PIN PGA (CAVITY UP - 12 X 12 GRID) 

BOTTOM VIEW ¢B1 

1 2 3 4 5 6 7 8 9 10 1 12 

M 000000000 0 01-.........----r
L000000000000 
K000 000 
J00 00 
H00 00 
G00 +- 00 
F 0 0 

E00 
000 

00 
00 

c000 000 
B000000000000 

E1 E 

A 0000000000.-....H----'-
~------01 ------~ 

t-------O-------.I 

SEATING PLANE 

DWG II G84-1 
, OF PINS (Nl 84 

SYMBOL MIN MAX 
A .077 .145 
fa .016 .020 NOTES: 

TOP VIEW 

+ 

PIN 110/ 

'B1 .040 .080 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OlliERWISE 

'B2 .040 .060 
DJE 1.180 1.235 

D1/E1 1.100 BSC 
e .100 BSC 
L .120 .140 

SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. SYMBOL -M- REPRESENTS lliE PGA MA lRlX SIZE. 
4. SYMBOL -N- REPRESENTS lliE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE lOT'S OPTION. 

M 12 
Q .040 .060 

4.3 20 



PACKAGE DIAGRAM OUTUHES 

PIN GRID ARRAYS (Continued) 

84 PIN PGA (CAVITY UP - 11 X 11 GRID) 

1 2 3 4 5 

L00000 

K00000 

J00 0 
H00 

G000 
F-H-&~H-iHt- + 
E000 000 

000 00 

c00 0 0 00 

B00000 00000 

E1 E 

A 0000 0000......-H--~ 

14.---1

.. - ~1 ~I 

SEATING PLANE 

DWG # G84-3 
~_ OF PINS (Nl 84 

SYMBOL MIN MAX 
A .070 .145 NOTES: 

TOP VIEW 

-I 

PIN 1 ID 

'B .016 .020 1. ALL DIMENSIONS ARE IN INCHES. UNLESS OlliERWISE 
'B1 - .080 SPECIFIED. 
fB2 .040 • 060 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS . 
DIE 1.080 1.120 

D1/E1 1.000 BSC 
e . 100 BSC 

3. SYMBOL -M- REPRESENTS lHE PGA MA lRlX SIZE. 
4. SYMBOL -N- REPRESENTS lHE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE lOis OPTION . 

L .120 .140 
M 11 
Q .040 .060 

4.3 21 



PACKAGE DIAGRAM OULTINES 

PIN GRID ARRAYS (Continued) 

108 PIN PGA (CAVITY UP) 

BOTTOM VIEW 

F000 
E000 
0000 000 
c000000 0 00000 
B000000 0 00000 

E1 E 

A 00000 0 0000t-e+t------L-

TOP VIEW 

PIN 1 10-./ 01 .. I I 
t------- 0 --------.I... t 

Cl : : I A 

SEAliNG PLANE ~ f ~ M ~ ~ ~ ~ ~ ~ ~ ~ f ~ f 
t ¢B2~ ~ ~~¢B ~ e~ 

DWG II G108-1 
# OF PINS (N) 108 

SYMBOL MIN MAX NOTES: 
A .070 .145 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OlliERWlSE 
.B .016 .020 SPECIFIED.' 

'B1 - .080 
'B2 .040 .060 
D/E 1.188 1.212 

D1/E1 1.100 BSC 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. SYMBOL -M- REPRESENTS lliE PGA MATRIX SIZE. 
4. SYMBOL -N- REPRESENTS lliE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE ID'fS OPll0N. 

e .100 BSC 
L .120 .140 
M 12 
Q .040 .060 

4.3 22 



PACKAGE DIAGRAt-i OUTUNES 

PIN GRID ARRAYS (Continued) 

144, PIN PGA (CAVITY UP) 

1 2 345 6 7 

R0000000 
p0000000 
N0000000 
"'000 
L000 
K000 
J000 
H000 
G000 

¢B1 

9 10 1 12 13 14 15 

0 0 0000 
0000000 
0000000 

TOP VIEW 

000 
000 
000 
000 000 E1 E -+--___ _ + 000 

000 
000 

0000000 
0000000 
000000 

PIN 1 1DJ 

DWG II G144-2 
I OF PINS (N) 145 

SYMBOL MIN MAX 
A .082 .125 NOTES: 
~B .016 .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS Oll-lERWISE 
~B1 .060 .080 SPECIFIED • 
~B2 • 040 .060 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
OLE 1.559 1.590 

D1/E1 1.400 BSC 
3. SYMBOL -M- REPRESENTS ll-IE PGA MATRIX SIZE. 
4. SYMBOL -N- REPRESENTS ll-IE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE IDrS OPTION • e • 100 BSC 

L • 120 .140 ,6. EXTRA PIN (0-4) ELECTRICALLY CONNECTED TO 0-3 • 

M 15 
Q .040 .060 

4.3 23 

II',':,"} ~'l 



PACKAGE DIAGRAM OUTUNES 

PIN GRID ARRAYS (Continued) 

208 PIN PGA (CAVITY UP) 

BOTTOM VIEW 
¢B1 

TOP VIEW 

+ 

PIN 1 IDJ 
~------------- D 

DWG, G20B-1 
, OF PINS (N) 20B 

SYMBOL MIN MAX 
A .070 .145 
fB .016 .020 NOTES: 
fB1 - .OBO 1. ALL DIMENSIONS ARE IN INCHES, UNLESS Oll-fER'MSE 
• B2 .040 .060 
DIE 1.732 1.7BO 

D1/E1 1.600 BSC 
e .100 BSC 
L .125 .140 

SPECIFIED • 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. SYMBOL -M- REPRESENTS ll-fE PGA MA lRlX SIZE. 
4. SYMBOL -N- REPRESENTS ll-fE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE lors OPll0N. 

M 17 
Q .040 .060 

4.3 24 



PACKAGE DIAGRAM OUTLINES 

PIN GRID ARRAYS (Continued) 

68 PIN PGA (CAVITY DOWN) 

¢B1 

1 2 3 4 5 7 8 9 10 11 

L GGGG GGGEB-+---"'
KGGGGG GGGGG 
JGG GG 
HGG GG 
GGG GG 
F + E1 E 

EGG GG 
DGG GG 
CGG GG 
BEBGGGG GGGGEB 
A G G G G G G G EB-f-+-----'-
1 ___ ------ ~1 ----.-1.1 

TOP VIEW 

-I 

/. 
PIN 1 ID / , 

fQ11 IA 
L t ~mnrmrr~r~ SEATING PLANE 

¢B2- - -II-¢B -I el-

DWG # G68-2 
# OF PINS eN) 68 NOTES: 

SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
A .077 .095 SPECIFIED. 

¢B .016 .020 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
¢B1 .060 .080 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
¢B2 .040 .060 
DIE 1.098 1.122 

4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE IO'T'S OPTION. 

D1/E1 1.000 BSC 
e .100 BSC 
L .120 .140 
M 11 
Q1 .025 .060 

4.3 25 

I 



PACKAGE DIAGRAW OUTUNES 

PIN GRID ARRAYS (Continued) 

84 PIN PGA (CAVITY DOWN) 

BOTTOM VIEW ¢B1 TOP VIEW 
1 2 3 4 5 6 7 8 9 10 11 12 

M 00000 0 000 0 0l-*-t+-----y
L00000 0 000000 
K000 000 
J00 00 
H00 00 
G00 +- 00 
F00 00 

E1 E 

E00 00 
000 00 
c000 000 
B00000 0 000000 
A 0000 0 0000Ef> ........... -----L-

PIN 110/ 
~------01 ------~ 

.------o----~ rQ1 ~ 
I· I A 

SEATING PLANE-----1--r-~ I-----H-~ 1 ~ mmnr ~ T ij I 

f ¢B2~ ~ --H--¢8 ~ e ~ 
DWG 1# G84-2 

# OF PINS (N) 84 NOTES: 
SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 

A .077 .145 SPECIFIED. 
fB .016 • 020 2. BSC - BASIC LEAD SPACING BElWEEN CENTERS • 
.B1 .060 ' .080 3. SYMBOL -U- REPRESENTS THE PGA MA lRlX SIZE. 
.82 .040 ~060 

DIE 1.180 1.235 
4. SYMBOL -N- REPRESENTS THE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE IDrs OP110N. 

Dl/E1 1.100 BSC 
e .100 esc 
L .100 .120 
t.4 12 
Q1 .025 .060 

4.3 26 



PACKAGE mAORAM OU]uNES 

PIN GRID ARRAYS (Continued) 

84 PIN PGA (CAVITY DOWN - MIPS) 

BOTTOM VIEW <681 

1 2 3 4 5 6 7 8 9 10 1 12 

M 000000 0 00 0 0E-+-H------.-
L000000 0 00000 
K000 000 
J00 00 
H00 00 
G 0 0 + E1 E 

F00 
E00 
000 
c000 000 
B000000000000 
A 000000000~~-'-

TOP VIEW 

.--.---- ~1 ========:-t NOTE ~1 PIN 1 ID i 

I [I ==== IA 
Lt ~~~~~~~~~~fij t 

DWG II 
, OF PINS (N) 

SYMBOL 
A 
~B 
_B1 
_B2 
DIE 

D1/E1 
e 
L 
M 
Q1 

SEATING PLANE 

G84-4 
84 

MIN MAX 
.077 .145 
• 016 .020 
.060 .080 
.040 .060 
1.180 1.235 

1.100 BSC 
• 100 BSC 

.120 .140 
12 

.025 .060 

<682 ~ ~ --H-- <68 ~ e ~ 

NOTES: 
1. ALL DIMENSIONS ARE 'IN INCHES, UNLESS OTIiERWISE 

SPECIFIED. 
2. BSC - BASIC LEAD SPACING BElWEEN 'CENTERS • 
3. SYMBOL -M- REPRESENTS TIiE PGA MATRIX SIZE. 
4. SYMBOL -N- REPRESENTS TIiE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE ID"fS OPTION. 
6. CROSS HATCHED AREA INDICATES INTEGRALL METAWC 

HEAT SINK • 

I '; 
:"'. ; , I 

,', ~ 

4.3 27 



PACKAGE DIAGRAM OUTUNES 

PIN GRID ARRAYS (Continued) 

144 PIN PGA (CAVITY DOWN) 

1234567 

R0000000 
p0000000 
N0000000 
M000 
L000 
K000 
J000 

c&Bl 
9 10 1 12 13 14 15 

0 0 0000 
0000000 
0000000 

000 
000 
000 

TOP VIEW 

000 El E 

G 000 1- 000 -t----- + 
F000 000 
E000 000 
0000 000 
c0000000 0000000 
80000000 0000000 
A 000000 000000 
1.1t-~---- ~1 _____ - ..-!I.I PIN 1 IDJ 

A -, , L~Ql 
SEATING PLANE+, ~ ~ ~ ~mrmn ~ f ~ 

, ~B2~~ --j~~B -je~ 
DWG /I G144-1 

, OF PINS (N) 144 
SYMBOL MIN MAX 

A .082 .100 
9SB .016 .020 NOTES: 
~B1 .060 .080 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
~B2 .040 .060 SPECIFIED. 

DIE 1.559 1.590 
. D1/E1 1.400 BSC 

e .100 BSC 
L .120 .140 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE lOis OPTION. 

M 15 
Q1 .025 .060 

4.3 28 



PACKAGE DIAGRAM OUTUNES 

PLASTIC DUAL IN-IlNE PACKAGES 

16-32 LEAD PLASTIC DIP (300 MIL) 

Ur-+--
S 

-+-+--------.~ 
Q1 

TI PLANE II 
L --~n··--C 

I 
I 

--1 eA ~ 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 

DY ij # P16-1 P22-1 P28-2 P32-2 
1# Of )S {N) 16 22 28 32 

~TMI JLS MIN MAX MIN MAX MIN MAX MIN MAX 
A .140 .165 .145 .165 .145 .180 .145 .180 
A1 .015 .035 .015 .035 .015 .030 .015 .030 
b 015 .022 .015 .022 .015 .022 .016 .022 
b1 .050 070 .050 .065 045 .065 .045 .060 
C .008 .012 .008 .012 .008 .015 .008 .015 
0 .745 .760 1.050 1.060 1.345 1.375 1.545 1.585 
E .300 .325 .300 .320 .300 .325 .300 .325 
E1 .247 .260 .240 .270 .270 .295 .275 .295 
e .090 .110 .090 .110 .090 .110 .090 .110 
eA .310 .370 .310 .370 .310 .400 .310 .400 
L .120 .150 .120 .150 .120 150 .120 .150 
a o· 15· O· 15· o· 15· O· 15· 
S 015 .035 .020 .040 .020 :042 .02Q .060 
Q1 .050 .070 .055 .075 .055 .065 .055 .065 

4.3 29 



PACKAGE DIAGRAM OUTUNES 

PLASTIC DUAL IN-LINE PACKAGES (Continued) 

, t 
E1 E 
, t 

Ur--t-S 

----+-+-------.,~ 
Q1 

TI PLANE 
L 

I 

eA ~ 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. 0 & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 

18-24 LEAD PLASTIC DIP (300 MIL - FULL LEAD) 

DWG I P18-1 P20-1 P24-1 
# OF LDS (N) 18 20 24 

SYMBOLS MIN MAX MIN MAX MIN MAX 
A .140 .10b .145 .165 .145 .165 
A1 .015 .035 .015 .035 .015 .035 
b .015 .020 .015 .020 015 .020 
b1 .050 .070 .050 .070 .050 .065 
C .008 .012 .008 .012 .008 .012 
0 .885 .910 1.022 1.040 1.240 1.255 
E 300 .325 .300 .325 .300 .320 
E1 .247 .260 .240 .280 .250 .275 
e .090 .110 .090 .110 .090 .110 
eA .310 370 .310 .370 310 .370 
L .120 .150 .120 .150 .120 .150 
IX O· 15· O· 15· O· 15· 
S 040 .060 .025 .070 .055 .075 
Q1 .050 .070 .055 .075 .055 .070 

4.3 30 



PACKAGE mAORAM OUTUNES 

PLASTIC DUAL IN-LINE PACKAGES (Continued) 

24-48 LEAD PLASTIC DIP (600 MIL) 

DWG M P24-2 P28-1 P.32-1 P40-1 P48-1 
II Of LEADS ~N 24 28 32 40 48 

SYMBOLS MIN MAX MIN MAX MIN MAX MI MA )( Mil MA 
A .60 . us: .160 .1t .11 .190 .16 .If .17 .Z( 
~1 15 .03 015 .0 01 .050 .01 .0 .01 .0 
0 . 115 .02 .015 .0: 01 .021:) .01 .0: .01 .' 01 50 .06 .050 .Of .04 ) .05:5 O~ ) .m .05 If 
C .008 .01 008 .01 00 .01 .008 .01 .008 .' 12 
D 1.240 1.260 1 420 1.46 0 1.645 1.6 5 2.050 20 0 2.420 ~ 450 
~ 600 .620 600 .62e 600 .625 600 620 .600 >20 
:1 .. 530 .550 .5.30 .55e .530 .55:> .5.30 .550 .530 . )60 

e .090 .110 090 .110 .090 .110 090 .110 .090 • 10 
eA .610 .670 .610 .670 .610 .670 .610 .670 .610 .670 
L .120 .150 .120 .150 .125 .135 .120 .150 .120 150 II 
ex O· 15· e- 15· O· 15· O· 15· O· 15· 
S .060 .080 .05,5 .080 .070 080 .070 .085 .060 075 
Q1 .060 .080 .060 .080 .065 .075 .060 .080 .060 .080 

64 LEAD PLASTIC DIP (900 MIL) 

UW(7 # t-'o4-1 
# OF LEADS {N) 64 

;:)TMCULS MIN MAX 
A .180 230 
A1 .015 .040 
b .015 .020 
b1 .050 .065 
C .008 .012 
D 3.200 3.220 
E .900 .925 
E1 790 .810 
e 090 .110 
eA .910 1.000 
L .120 .150 
ex O· 15· 
S 045 .065 
Q1 ,080 .090 
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PACKAGE DIAGRAM OUTUNES 

SMALL OUTLINE Ie 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, ULESS OTHERWISE 

SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS 

AND TO BE MEASURED FROM THE BOnOM OF PKG. 
4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 

ONE ANOTHER WITHIN .004" AT THE SEA nNG PLANE. 

PIN 1 

h x 45' 

~~ 
--ll--B A'-'--'-

SEA nNG PLA~~ J ex 

16-24 LEAD SMALL OUTIJNE (GULL WING) 

DWG # S016-1 S018-1 S020-2 S024-2 S024-3 

# OF LOS (N) 16(.300) 18 (.300) 20 (.300") 24 (.300") 24 (.300") 
SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

A .095 .1043 .095 .1043 .095 .1043 .095 .1043 .110 .120 

A1 .005 .0118 .005 .0118 .005 .0118 .005 .0118 .005 .0118 

B .014 .020 .014 .020 .014 .020 .014 .020 .014 .020 

C .0091 .0125 .0091 .0125 .0091 0125 .0091 .0125 .007 .011 

0 .403 .413 .447 .462 .497 .511 .600 .614 .620 .630 
e .050 Bse .050 Bse .050 Bse .050 Bse .050 Bse 

E .292 .2992 .292 .2992 .292 .2992 .292 .2992 .295 .305 

h .010 .020 .010 .020 .010 .020 .010 .020 .012 .020 

H .400 .419 .400 .419 .400 .419 .400 .419 .406 .419 

L .018 .045 .018 .045 .018 .045 .018 .045 .028 .045 

ex O· 8· O· 8· o· 8· O· 8· O· 8· 

S .023 .035 .023 .035 .023 .035 .023 .035 .032 .043 
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PACKAGE DIAGRAM OUTUNES 

SMALL OUTLINE IC (Continued) 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 

SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS 

AND TO BE MEASURED FROM THE BonOM OF THE PKG. 

PIN 1 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 
ONE ANOTHER WITHIN .004 .. AT THE SEATING PLANE. 

bmucli.-
-! I-B A 1---"-

SEATING PLA~~ J 

28 LEAD SMALL OUTIJNE (GULL WING) 

DWG # S028-2 S028-3 

f# OF LOS (N) 28 (.300") 28 (.330") 

SYMBOL MIN MAX MIN MAX 

A .095 .1043 .110 .120 

A1 .005 .0118 .005 .014 

B .014 .020 .014 .019 

e .0091 .0125 .006 .010 

0 .700 .712 .718 .728 

e .050 BSe .050 BSe 

E .292 .2992 .340 .350 

h .010 .020 .012 .020 

H .400 .419 .462 .478 

L .018 .045 .028 .045 I 

O· 8· O· 8· 
I 

ex 

I S .023 .035 .023 .035 
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PACKGE DIAGRAM OUnlNES 

SMALL OUTIJNE IC (Continued) 

16-24 LEAD SMALL OUTIJNE (EIAJ - .0315 PITCH) 

DWG' S016-5 S020-5 S024-5 
II OF LOS (N) 16 20 24 

SYMBOLS MIN MAX MIN MAX MIN MAX 
A .057 .071 .069 .083 .069 .083 
A1 .002 TYP .002 TYP .002 TYP 
B .012 .020 .012 .020 .012 .020 
e .006 .010 .006 .010 .006 .010 
D .248 .271 .331 .354 .382 .405 
E .165 .180 .205 .220 .205 .220 
e .0315 BSe .0315 BSe .0315 sse 
H .232 .256 .295 .319 .. 295 .319 
L .010 - .010 - .010 -
ex O· 8· O· 8· O· 8· 

16-28 LEAD SMALL OUTLINE (EIAJ _ .. 050 PITCH) 

DWGI S016-6 S018-6 S020-6 S024-6 5028-6 
II OF LOS (N) 16 18 20 24 28 

SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 
A .057 .071 .069 .083 .069 .083 .069 .083 .083 .098 
A1 .002 TYP .002 TYP .002 TYP .002 TYP .002 TYP 
B .012 .020 .012 .020 .012 .020 .012 .020 .012 .020 
e .006 .010 .006 .010 .006 .010 .006 .010 .006 .010 
D .382 .406 .437 .453 ,4080 .504 .580 .603 .720 .740 
E .165 .180 .205 .220 .205 .220 .205 .220 .290 .300 
e .050 sse .050 sse .050 sse .050 sse .050 sse 
H .232 .256 .295 .319 .295 .319 .295 .319 .378 .402 
L .010 - .010 - .010 - .010 - .010 -
()( O· 8· O· 8· ey 8· O· 8· O· 8· 

4.3 34 



PACKAGE DIAGRAM OUTUNES 

SMALL OUTIlNE IC (Continued) 

m NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, 

UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN 

CENTERS. 
E1 E 

~------D1------~ 

3. D1 & E1 DO NOT INCLUDE MOLD FLASH 
OR PROTRUSION AND TO BE MEASURED 
FROM THE BOTTOM OF THE PKG. 

4. FORMED LEADS SHALL BE PLANAR WITH 
RESPECT TO ONE ANOTHER WITHIN .004" 
AT THE SEATING PLANE 

~_45. Jrtc 
~E2 ~i 

16-24 LEAD SMALL OUTLINE (J-BEND) 

OWG # 5016-2 5020-1 5024-4-
I OF LOS (N) 16 LO .300") 20 LO .300") 24 LO .300") 

SYMBOLS MIN MAX MIN MAX MIN MAX 
A .120 .140 .120 .140 .130 .148 
A1 .078 .095 .078 .095 .082 .095 
B .020 .024 .020 .024 .026 .032 
B1 .014 .020 .014 .020 .015 .020 
e .008 .013 .008 .013 .007 .011 
01 .400 .412 .500 .512 .620 .630 
E .335 .347 .335 .347 .335 .345 
E1 .292 .300 .292 .300 .295 .305 
E2 .262 .272 .262 .272 .260 .280 
e .050 Bse .050 Bse .050 Bse 
h .010 .020 .010 .020 .010 .020 
S .023 .035 .023 .035 .032 .043 
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PACKAGE. DIAGRAM OUTLINES 

SMALL OUTLINE IC (Continued) 

~------------D1--------~~ 

28-32 LEAD SMALL OUTLINE (J-BEND) 

OWG, 5028-5 5028-4 
_t OF LOS (N) 28 LO 1.300") 28 LD (.350") 

SYMBOLS MIN MAX MIN MAX 
A .120 .140 .130 .148 
A1 .078 .095 .082 .095 
B .020 .024 .026 .032 
B1 .014 .020 .016 .020 
e .008 .013 .007 .011 
D1 .700 .712 .720 .730 
E .335 .347 .380 .390 
E1 .292 .300 .345 .355 
E2 .262 .272 .310 .330 
e .050 Bse .050 Bse 
h .012 .020 .012 .020 
S .023 .035 .023 .035 

4.3 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, 

UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING 

BETWEEN CENTERS. 
3. D1 & E1 DO NOT INCLUDE MOLD 

FLASH OR PROTRUSION AND TO 
BE MEASURED FROM THE BOTTOM 
OF THE PKG. 

4. FORMED LEADS SHALL BE PLANAR 
WITH RESPECT TO ONE ANOTHER 
WITHIN .004" AT THE SEATING 
PLANE. 

-JJt 
~-E2 -I 

5032-2 
32LD 1.300") 
MIN MAX 
.130 .148 
.082 .095 
.026 .032 
.016 .020 
.008 .013 
.820 .830 
.330 .340 
.295 .305 
.260 .275 

.050 Bse 
.012 .020 
.032 .043 
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PACKAGE DIAGRAM OUTLINES 

SMALL OUTLINE IC (Continued) 

48 & 56 LEAD SMALL OUTLINE (SSOP - GULL WING) 

OWG # S048-1 

# OF LOS (N) 48 (.300") 

SYMBOL MIN MAX 

A .095 .110 

A1 .008 .016 

b .008 .012 

C .005 .009 

0 .620 .630 

E .291 .299 

e .025 SSC 

H .395 .420 

h .015 .025 

L .020 .040 

a 0" 8" 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS 

OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN 

CENTERS. 
3. D & E DO NOT INCLUDE MOLD FLASH OR 

PROTRUSIONS. 
4. FORMED LEADS SHALL BE PLANAR WITH 

RESPECT TO ONE ANOTHER WITHIN .004" 
AT THE SEATING PLANE. 

S056-1 

56 (.300") 

MIN MAX 

.095 .110 

.008 .016 

.008 .012 

.005 .009 

.720 .730 

.291 .299 

.025 SSC 

.395 .420 

.015 .025 

.020 .040 

0" 8" 

4.3 
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PACKAGE DIAGRAM OUTLINES 

PLASTIC QUAD FLATPACKS 

100-132 LEAD PLASTIC QUAD FLATPACK (JEDEC) 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS 

OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN 

CENTERS. 
3. PIN 1 IDENTIFIER CAN BE POSITIONED AT 

EITHER ONE OF THESE TWO LOCATIONS. 
E1 E E2 4. DIMENSIONS D1, D2, E1, AND E2 DO NOT 

INCLUDE MOLD PROTRUSIONS. ALLOWABLE 
MOLD PROTRUSIONS ARE AS FOLLOWS: 
D1 & E1 = .010 MAX. 
D2 & E2 = .007 MAX. 

5. ND & NE REPRESENT NUMBERS OF LEADS 
IN D & E DIRECTIONS RESPECTIVELY. 

---r---r-"-;"_.::II:dHHli:Ii:I i:I i:I tI tItiti tlH tll-I-~1 ~SEA TING PLANE 

.025 MIN -ll-b~J ~ I
(OPTIONAL) 

DWGII PQ100-1 PQ132-1 
1# OF LOS (N) 100 132 

SYMBOLS MIN MAX MIN MAX 
A .160 .180 .160 .180 
A1 .020 .040 .020 .040 
B .008 .016 .008 .016 
b1 .008 .012 .008 .012 
e .0055 .008 .0055 .008 
0 .875 .885 1.075 1.085 
01 .747 .753 .947 .953 
02 .897 .903 1.097 1.103 
03 .600 REF .800 REF 
e .025 Bse .025 Bse 
E .875 .885 1.075 1.085 
E1 .747 .753 .947 .953 
E2 .897 .903 1.097 1.103 
E3 .600 REF .800 REF 
L .020 .030 .020 .030 
ex o· 8· o· 8· 

NO/NE 25/25 33 133 
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PACKAGE DIAGRAM OUTLINES 

PLASTIC QUAD FLATPACKS (Continued) 

80-128 LEAD PLASTIC QUAD FLATPACK (EIAJ) 

M-§1-CL 
1 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS 

OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN 

CENTERS. 
E + E3 E1 3. D1 & E1 DO NOT INCLUDE MOLD PROTRUSION. 

ALLOWABLE PROTRUSION IS .010 PER SIDE. 
4. ND & NE REPRESENT NUMBERS OF LEADS IN 

D & E DIRECTIONS RESPECTlVEL Y. I 
ZE @] THE 3.9mm FOOTPRINT IS STANDARD, HOWEVER 

~;:::;:::;::;:;::;:::r:~;:::;::;::;:::;::;:;=n=;:;~---~t~.!... THE 3.2mm IS OPTIONAL & CAN BE REQUESTED. 

w-II- - -P II 
I 1~'-16' 
A , A2 C 1 
-(.. -t=- = 

t L '- 0·-7· 0·-9· ~ I f 
A1 '- ,..Y 

- I-L 
DWG # PQ80-2 PQ100-2 PQ120-2 PQ128-2 

# OF LDS (N) 80 100 120 128 
SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX 

A .110 .124 .110 .124 .136 .156 .136 .156 
A1 .010 - .010 - .010 - .010 -
A2 .100 .120 .100 .120 .125 .144 .125 .144 
C .005 .008 .005 .008 .005 .008 .005 .008 
D .937 .945 .937 .945 1.252 1.260 1.252 1.260 
D1 .783 .791 .783 .791 1.098 1.106 1.098 1.106 
D3 .724 REF .742 REF .913 REF .976 REF 
E .701 .709 .701 .709 1.252 1.260 1.252 1.260 
E1 .547 .555 .547 .555 1.098 1.106 1.098 1.106 
E3 .472 REF .486 REF .913 REF' .976 REF 
L .026 .037 .026 .037 .026 .037 .026 .037 

ND/NE 16/24 20/30 30/30 32/32 
P .0315 BSC .026 BSC .026 BSC .0315 BSC 
W .010 .018 .012 .018 .012 .018 .012 .018 
ZD .032 .023 .094 .063 
ZE .039 .032 .094 .063 
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PACKAGE DIAGRAM OUTLINES 

PLASTIC QUAD FLATPACKS (Continued) 

144-208 LEAD PLASTIC QUAD FLATP ACK (EIAJ) 

OWG, PQ144-2 PQ160-2 PQ184-2 PQ208-2 
/I OF LOS (N) 144 160 184 208 

SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX 
A .136 .156 .136 .156 .136 .156 .136 .156 
Al .010 - .010 - .010 - .010 -
A2 .125 .144- .125 .144- ~125 .144- .125 .144-
C .005 .008 .005 .008 .005 .008 .005 .008 
0 1.224 1.232 1.224 1.232 1.224 1.232 1.224 1.232 
01 1.098 1.106 1.098 1.106 1.098 1.106 1.098 1.106 
03 .896 RF .998 REF .886 REF 1.004 REF 
E 1.224 1.232 1.224 1.232 1.224 1.232 1.224 1.232 
El 1.098 1.106 1.098 1.106 1.098 1.106 1.098 1.106 
E3 .896 REF .998 REF .886 REF 1.004 REF 
L .026 .037 .026 .037 .026 .037 .026 .037 

NOINE 36/36 40/40 46/46 52/52 
P .026 BSC .026 esc .020 esc .020 esc 
W .009 .014 .009 .014 .009 .014 .009 .014 
ZO .103 .052 .108 .049 
ZE .103 .052 .108 049 
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PACkAGE mAGRAW OUTUNES 

PLASTIC LEADED CHIP CARRIERS 

20-84 LEAD PLCC (SQUARE) 

104---- D ---o-t 

~--D1----t 
45· x .045 

NOTES: 

A1 
C 

SEATING PLANE 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS 
3. 0 & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 
4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE 

ANOTHER WITHIN .004" AT THE SEATING PLANE. 
5. NO & NE REPRESENT NUMBER OF LEADS IN 0 & E DIRECTIONS 

RESPECTIVEL Y. 
6. 01 & E1 SHOULD BE MEASURED FROM THE BOnOM OF THE PKG. 

OWG J20-1 J28-1 J44-1 J52-1 J68-1 J84-1 
I OF U )S ~O :..!8 44 f:2 68 f4 

SYMBO ... MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 
A .165 .180 .165 .180 .165 .180 .165 .180 .165 .180 .165 .180 
A1 .095 .115 .095 .115 .095 .115 .095 .115 .095 .115 .095 .115 
e .026 .032 .026 .032 .026 .032 .026 .032 .026 .032 .026 .032 
b1 .013 .021 .013 .021 .013 .021 .013 .021 .013 .021 .013 .021 
C .020 .040 .020 .040 .020 .040 .020 .040 .020 .040 .020 .040 
C1 .008 .012 .008 .012 .008 .012 .008 .012 .008 .012 .008 .012 
0 .385 .395 .485 .495 .685 .695 .785 .795 .985 .995 1.185 1.195 
01 .350 .356 .450 .456 .650 .656 .750 .756 .950 .956 1.150 1.156 

02/E2 .290 .330 .390 .430 .590 .630 .690 .730 .890 .930 1.090 1.130 
03/E3 .200 REF .300 REF .500 REF .600 REF .800 REF 1.000 REF 

E .385 .395 .485 .495 .685 .695 .785 .795 .985 .995 1.185 1.195 
El .350 .356 .450 .456 .650.656 .750.756 .950 .956 1.150 1.156 
e .050 esc .050 esc .050 esc .050 esc .050 esc .050 esc 

NO/NE 5 7 11 13 17 21 

4.3 
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PACKAGE DIAGRAM OUTLINES 

PLASTIC LEADED CHIP CARRIERS (Continued) 

18-32 LEAD PLCC (RECTANGULAR) 

1 
E3 

(NE) E1 E 

I r e 

SEATING PLANE~ 
I I r--- E2 --i 

DWG # J18-1 J32-1 

# OF LDS 18 32 

SYMBOL MIN MAX MIN MAX 

A .120 .140 .120 . 140 

A1 .075 .095 . 075 .095 

B .026 .032 .026 .032 

b1 . 013 .021 .013 .021 

C .015 .040 .015 .040 

C1 . 008 .012 .008 .012 

C2 - - .005 .015 

D .320 .335 .485 . 495 

D1 .289 .293 .449 .453 

D2 .225 .265 .390 .430 

D3 .150 REF .300 REF 

E .520 .535 .585 .595 

E1 .489 .493 .549 .553 

E2 .422 .465 .490 .530 

E3 .200 REF .400 REF 

e .050 BSC .050 BSC 

ND/NE 4/5 7 / 9 

-1- C1 

r-bJ 
1_1 

1- -c 
- - A1 -I A - OPTIONAL FEATURE 

ADHESIVE PEDESTAL 
(32 LD ONLY) 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS 

OTHERWISE SPECIFIED . 
2 . BSC - BASIC LEAD SPACING BETWEEN 

CENTERS. 
3. D & E DO NOT INCLUDE MOLD FLASH OR 

PROTRUSIONS . 
4. FORMED LEADS SHALL BE PLANAR WITH 

RESPECT TO ONE ANOTHER WITHIN .004" 
AT THE SEATING PLANE . 

5. ND & NE REPRESENT NUMBERS OF LEADS IN 
D & E DIRECTIONS RESPECTIVELY. 

6 . D1 & E1 SHOULD BE MEASURED MEASURED 
FROM THE BOTTOM OF THE PACKAGE . 
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PACKAGE DIAGRAM OUTUNES 

PLASTIC PIN GRID ARRAYS 

68-208 PIN PGA (CAVITY UP) 

1-----------11 

L +++++++++-11 I + + + + ++ + + + + + . 

, HOHjJE1 E 
I ++ ++ 
I + + + + 
I +++++++++t 
A +++++++++/-

1--__ ~1~ 

A 

NOTES: 

1 ~ ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC PIN SPACING BETWEEN CENTERS. 
3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS. 
5. DIM." A" INCLUDES BOTH THE PKG BODY & THE LID. IT DOES NOT INCLUDE HEATSINK OR 

OTHER ATTACHED FEATURES. 
6. PIN DIAMETER "C" EXCLUDES SOLDER DIP OR OTHER LEAD FINISH. 
7. PIN TIPS MAY HAVE RADIUS OR CHAMFER. 

DWG No. PG 68-2 PG 84-2 PG 208-2 
# OF PINS eN) 68 PIN 84 PIN 208 PIN 

SYMBOLS MIN MAX MIN MAX MIN MAX 
A .115 .160 .115 .160 .115 .160 
e .016 .020 .016 .020 .016 .020 
0 1.140 1.180 1.140 1.180 1.740 1.780 
01 1.000 Bse 1.000 Bse 1.600 Bse 
E 1.140 1.180 1.140 1.180 1.740 1.780 
E1 1.000 Bse 1.000 Bse 1.600 Bse 
e .100 Bse .100 Bse .100 Bse 
L .100 .160 .100 .160 .100 .160 
M 11 11 17 
Q .040 .070 .040 .070 .040 .070 
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES 

28-Pln Ceramic Sidebraze DIP - M1 

1.380 
I~ 1.420 ·1 

DQD~~ 
TOP VIEW 

0.210 0.220 
0.310 

~ 
~ 

-
"-

E 
Pin 1 .......... ~----J--'-.l....-:---J.L...L..:---L...,0.-+o~-0 --r--~: ~~; 

0.100 0.015 0.050 0.035 
0.060 TYP. 0.022 

4.4 

f 
0.590 
0.620 

t-± 
0.007 
0.013 



PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

28-Pln Ceramic Side braze DIP - M2 

r-1.580 ~ 
1.620 1 SIDE VIEW 

II=:JDCII]::~~ ~ 
TOP VIEW ,... ~I 0.390 

0.007 ~ 0.420 
0.010 0.210 0.130 

Ok """ ~¢t ~:~~~ 
o 0~5 • ~tn ::'" 
0:060 ~ -'1 1'- .. t 

0.100 0.015 0.125 
Pin 1 TYP. 0.025 0.175 

BOTTOM VIEW 

4.4 

I 

2 



PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

32-Pln Ceramic Sidebraze DIP - M3 

1.690 

I ... 1.710 ~I 

~I '~' 0.600 , , ... , 
TOP VIEW 

0.305 

0.005 M~X. 1 0.320 
0.015 , , MAX. 

~~lllllllii!!!!!!!~ 
Pin 1 --.-/r~ ~~ -'llj g:g~ 

0.035 0.015 0.100 
0.065 ~ TYP. 

11:::::][:: ::::]1 
BOTTOM VIEW 

4.4 

SIDE VIEW 

0.590 ~ 

~I-I 
I I'" __ I 

0.007 -.j...
cr.m3 

3 



PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

32·Pln Ceramic Sidebraze DIP - M4 

MODULE DIMENSIONS FOR PACKAGE M4 ARE NOT YET AVAILABLE. 
PLEASE CONSULT THE FACTORY FOR FURTHER DETAILS. 

32·Pln FR·4 DIP - M5 

r-
1.590~ 
1.610 I 

TOP VIEW 

~
0.360 
MAX. 

~i~~I~~ m~l~~f' m! ~~1 hffil! ~O.120 
Pin 1 0.035 0.015 0.100 o:T75 

0.065 0.025 TYP. 

BOTTOM VIEW 

4.4 

SIDE VIEW 

r9 
I.... --I 

0.007 .. I~ 
0.013 ~ 

0.590 
0.620 

I 

4 



PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

32·Pln Ceramic Side braze DIP - M6 

I~ 

f ~:~~~ .---------. 
Pin 1 

0.035 
0.060 

1.580 
1.620 

D 
OJ] 

TOP VIEW 

0.100 
TYP. 

0.015 
0.022 

4.4 

~I 

f 
0.58 
0.60 

o 
--0-

• 
0.230 
0.300 

0.010 
0.050 

.--- - f 
0.590 
0.620 

'-- - L 
t 

0.007 
0.013 
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

32-Pln Ceramic Sidebraze DIP - M7 

14 
1.580 ., 1.620 

TOP VIEW 

-J~ ~~ 

I 
0.580 
0.600 

~ 

L-__ 0.125 
0.005 0.175 
0.045 

Pin 1 0.035 
0.060 0.100 ~ 

TYP. 0.023 

4.4 

~ 
0.620 

~ 
0.013 

6 

I 
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PACKAGE DIAGRAM OUTLINES 

DUAL IN·L1NE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

40-Pln Ceramic Sidebraze DIP - M9 
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PACKAGE DIAGRAM OUTLINES 

DUAL IN-LINE PACKAGES (Continued) 

40-Pln Ceramic Sidebraze DIP - M10 
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

40-Pln Ceramic Sidebraze DIP - M11 
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PACKAGE DIAGRAM OUTLINES 

DUAL IN-LINE PACKAGES (Continued) 

40-Pln Ceramic Sidebraze DIP - M12 
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

44-Pln FR-4 DIP - M13 
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PACKAGE DIAGRAM OUTLINES 

DUAL IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

DUAL IN-LINE PACKAGES (Continued) 

48-Pln Ceramic Sidebraze DIP - M15 
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PACKAGE DIAGRAM OUTLINES 

DUAL IN-LINE PACKAGES (Continued) 

6o-Pln Ceramic Sidebraze DIP - M16 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES 
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PACKAGE DIAGRAM OUTLINES 

QUAD IN-LINE PACKAGES (Continued) 

aO-Pln Ceramic Sidebraze QIP - M19 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 

92-Pln FR-4 QIP - M20 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTLINES 

QUAD IN-LINE PACKAGES (Continued) 

104-Pln FR·4 QIP - M23 
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PACKAGE DIAGRAM OUTLINES 

QUAD IN-LINE PACKAGES (Continued) 

104·Pln FR·4 alP - M24 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 

104-Pln FR·4 QIP - M25 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN·LlNE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 

128-Pln FR-4 alP - M28 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

QUAD IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

HEX IN-LINE PACKAGES 
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PACKAGE DIAGRAM OUTUNES 

PIN GRID ARRAY PACKAGES 
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PACKAGE DIAGRAM OUTUNES 

SINGLE IN-LINE PACKAGES 

28·Pln FR·4 SIP - M34 
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PACKAGE DIAGRAM OUTUNES 

SINGLE IN-LINE PACKAGES (Continued) 

30-Pln Ceramic Sidebraze SIP - M3S 
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PACKAGE DIAGRAM OUTUNES 

SINGLE IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTUNES 

SINGLE IN-LINE PACKAGES (Continued) 

36-Pln FR-4 SIP - M3S 

MODULE DIMENSIONS FOR PACKAGE M38 ARE NOT YET AVAILABLE. 
PLEASE CONSULT THE FACTORY FOR FURTHER DETAILS. 

40-Pln FR-4 SIP - M39 

1

4 4.005 .. , - r- °o·.~~Oo 4.035 0.650 
(f.71O 

-'- ~::~~ [~ 
Pin 1 J~ ~ h -h 0.025 0.125 -~ ~:~~~ 

0.035 0.100 0.015 0.055 0.175 

40-Pln FR-4 SIP - M40 

0.075 TYP. 0.022 

FRONT VIEW 

4.005 
4.035 ~I 0.650 ~ r- ~:~~~ 

D.71O I 
=D=--~ -~D----=§D=---~ ---, -'- ~::~~ [~ 

Pin 1 J~ ~ h -h 0.025 0.125 -~ ~:~~~ 
0.035 - 0.100 0.015 0.055 0.175 
0.075 TYP. 0.022 

TOP VIEW 

4.4 35 



PACKAGE DIAGRAM OUTUNES 

SINGLE IN-LINE PACKAGES (C I ant nued) 
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PACKAGE DIAGRAM OUTUNES 

DUAL SINGLE IN-LINE PACKAGES 

36-Pln Ceramic Sidebraze DSIP - M42 
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PACKAGE DIAGRAM OUTUNES 

ZIG-ZAG IN-LINE PACKAGES 

42-Pln FR-4 ZIP - M44 

I'" . 2.630 I 
2.650 • 

52-Pin FR-4 ZIP - M45 

0.640 
0.660 

Pin 1 

BACK VIEW 

~~ -.,. 
0.050 0.015 
TYP. 0.025 

TOP VIEW 

BonOMVIEW 

4.4 

t 
0.125 
0.190 

-1. r- 0.
350 

I 
MAX. 

0.100 
TYP. 

~ ~0.345 T MAX
. 

~O.100 
TYP. 

I 

38 



PACKAGE DIAGRAM OUTUNES 

ZIG-ZAG IN-LINE PACKAGES (Continued) 

64-Pln FR-4 ZIP - M46 
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PACKAGE DIAGRAM OUTUNES 

SINGLE IN-LINE PACKAGES (Continued) 

40-Pln FR-4 SIMM - M48 

MODULE DIMENSIONS FOR PACKAGE M48 ARE NOT YET AVAILABLE. 
PLEASE CONSULT THE FACTORY FOR FURTHER DETAILS. 

40-Pln FR-4 SIMM - M49 

.... ---------3.840--------~1 3.860 ~ 
3.580 ~I 14---------3.588--------r.i 0.330 

MAX. 

-.JI+-
0.390 - rm -0.610 

0.630 0.410~ 0.045 
0.250 '+~L..LI..LL.L.Ll.lu..L..LI..LL.LI"""""'..I..I..I.L~~--L-L... 0.055 

TYP. 
Pin 1 FRONT VIEW 

BACK VIEW 

4.4 

0.050 
TYP. 
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ECl PRODUCTS 

The ECl Product Group is one of the newest product 
groups to be created at Integrated Device Technology, Inc. 
The charter of the group is to develop a leadership BiCMOS 
technology, create ECl-compatible products which drive and 
showcase that technology, and understand the needs of ECl 
users with the aim of creating products which more completely 
provide systems solutions. 

The products offered by the ECl Products Group provide 
the designer of high-speed emitter-coupled logic (ECl) sys
tems with a lower-power alternative to older bipolar ECl 
technologies. IDT BiCMOS ECl memory products allow the 
designer to achieve performance levels close to bipolarequiva
lents, yet with less engineering time and resources devoted to 
heat dissipation and thermal design. These products are ideal 
for cache, control-store, or main memory applications in mini
supercomputer and high-end workstation, or pattern genera
tion and data capture in test equipment. 

This revolution in performance-density is achieved by IDT 
through the development of a technology which combines 
high-speed CMOS with limited use of bipolar structures. 
Called BiCEMOSTM, the technology provides greater per
formance in memory components by speeding up word-line 
drivers, sense amplifiers, and input-output buffers. Bipolar 
structures on-chip also allow the option of ECl-compatible 
interfaces. 

To build components with ECl interfaces in the past 
required 100% bipolar circuit designs. Full bipolar designs 
were limited in density, however, by the high power dissipation 
of the chip: the level of integration available to the designer of 
ECl systems has thus been necessarily low when compared 
to CMOS. But in the past, designers looking for performance 
sacrificed density and solved power dissipation engineering 
problems in order to use bipolar ECl components. Today, 
BiCMOS provides the high-density and low cost of CMOS to 
ECl designers. 

Integrated Device Technology has begun its family of 
BiCMOS ECl components with the most denSity-intensive 
elements: memory. Because memories benefit in speed from 
bipolar word-line drivers as mentioned above, larger (longer 
word-line) memories benefit most from BiCMOS. Thus, IDT 
has begun building BiCMOS ECl SRAMs at the 64K-bit 
density, and will offer products with ever greater levels of 
integration. These density enhancements will include 256K-

5.0 

bit memories and beyond, as well as memories including on
chip logic to improve their use in computer architectures. 

The speed of memories, measured as access time, is also 
improved with the development of BiCMOS. Bipolar struc
tures speed up intemal elements of already fast CMOS 
memories. Because it is based on, and integrated into, 
standard IDT CMOS, BiCMOS will directly receive the bene
fits of enhancements made in future CMOS technology gen-
erations. Speed improvements will be achieved for both 
BiCMOS TIL and BiCMOS ECl memories, but the ECl 
output buffer is a clear speed leader over TIL, implying that 
ECl memories will in general out-perform TIL. In a system, 
ECl logic elements out-perform TIL by as much as a factor 
of three; IDT feels that ECl will win renewed interest as an 
interconnect standard for high-performance systems now that 
BiCMOS allows CMOS densities at ECl speeds. 

Military applications will also benefit from BiCMOS ECl 
components. The low-power dissipation of BiCMOS allows 
ECl SRAMs to be offered as fully Mll-STD-883 compliant 
over the full -55°C to + 125°C temperature range. The high 
density and low power will be ideal for high data· rate applica
.tions such as RADAR, satellite communication, and graphics. 

The lower power dissipation of BiCMOS ECl components 
makes the job of designing with ECl much easier than with 
bipolar ECL. System reliability goals are much easier to II 
achieve because these components create less heat in a 
system. Heat dissipation techniques needed for system 
cooling benefit from a better starting point, reducing the 
amount of time and resources needed to prove a design. 
Power supply requirements are of course reduced. New 
packaging options are realized, such as plastic .DIPand 
surface-mount packages. 

Integrated Device Technology believes that BiCMOS will 
be a major technology for the coming years, and is dedicated 
to be the leader. To do this we have created memory products 
to drive the technology down the leaming curve to provide our 
customers cost-effective high-performance. We offer stan
dard and leadership ECl products implemented· in high
performance BiCMOS. We intend to work closely with our 
customers to create new standard products which bring more 
of the advantages of BiCMOS speed, integration, and lower 
power to ECl systems. 
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G~ HIGH-SPEED BiCMOS PRELIMINARY 

Eel STATIC RAM IDT10484 
IDT100484 

16K (4K x 4-BIT) SRAM IDT101484 
Integrated Device TechnoloK)'. Inc. 

FEATURES: 
• 4096-words X 4-bit organization 
• Address access time: 7/8/10/15 ns 
• Low power dissipation: 700mW (typ.) 
• Guaranteed Output Hold time 
• Fully compatible with ECL logic levels 
• Separate data input and output 
• Traditional comer-power pin pinout 
• Standard through-hole and surface mount packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
• • 
• • 
• DECODER • 

All 

Do 
Dl 

D2 

D3 

WE1 
WE2 
CS 

• 
• 
• 

BiCEMOS Is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

e 1990, Integrated DevIce Technology 

• 
• 
• 

DESCRIPTION: 
The I DT1 0484, I DT1 00484 and I DT1 01484 are 16,384-bit 

high-speed BiCEMOSTM ECL static random access memo
ries organized as 4K x 4, with separate data inputs and 
outputs. All I/Os are fully compatible with ECL levels. 

These devices are part of a family of asynchronous four
bit-wide ECL SRAMs. This device have been configured to 
follow the traditional comer-voltage pinout. Because they are 
manufactured in BiCEMOSTM technology, however, power 
dissipation is greatly reduced over equivalent bipolardevices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
DataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. Two Write Enable inputs are supplied, 
so the write pulse is created as a logical-AND of these signals 
to allow write gating at the device for minimal skew. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. DatalN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle , 

times. 'II 

16,384-BIT 
MEMORY ARRAY 

~ vee 
-.- VEE 

5.1 

co 
Ql 

02 
03 

2758drwOl 
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IDT10484,IDT100484,IDT101484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K x 4-B11) 

PIN CONFIGURATION 

Vee Vee 
02 01 
03 00 
Ao 03 
A1 02 
A2 01 
A3 Do 
A4 .CS 
As WE1 
As WE2 
A7 NC 
As An 
NC A10 400-MII-Wlde 
VEE Ag 

2756 drw02 CERAMIC PACKAGE 
C28 

TOP VIEW 

PIN DESIGNATION LOGIC SYMBOL 
Symbol Pin Name 

Ao through A11 Address Inputs 

Do through 03 Data Inputs 

Co through 03 Data Outputs Ao 
WE1, WE2 Write Enable Input A1 

CS Chip Select Input (Internal pull down) 
A2 
A3 

VEE More Negative Supply Voltage A4 

Vce Less Negative Supply Voltage 
275611>101 

As 
As 
A7 
As 
Ag 
A10 

AC OPERATING RANGES(1) 
A11 

VO VEE Temperature 

10K -5.2V±5% o TO 75°C, air flow exceeding 2 m/sec 

100K -4.5V±5% o TO 85°C, air flow exceeding 2 m/sec 

101K -4.75V to -5.46V o TO 75°C, air flow exceeding 2 m/sec 

NOTE: 275611>102 

1. Referenced to Vee 

CAPACITANCE (TA=+2SoC, f=1.0MHz) TRUTH TABLE(1) 
DIP Flatpack CS WE1 WE2 

Symbol Parameter Typ. Max. Typ. Max. Unit H X X 

CIN Input 4 - TBD - pF L H X 
Capacitance 

L X H 
CoUT Output 6 - TBD - pF 

Capacitance L L L 

275611>1 03 NOTE: 

COMMERCIAL TEMPERATURE RANGE 

400-MII-Wlde 
CERPACK 

E28 

Co 
01 
02 
03 

2756drw04 

2756drw05 

4Kx4 
SRAM 

DataoUT 

L 

RAM Data 

RAM Data 

WRITE Data 

Function 

Deselected 

Read 

Read 

Write 
27561b1 04 

1. H=High, L=Low, X=Don't Care 
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IDT10484,IDT100484,IDT101484 
HIGH SPEED BICMOS ECl STATlC RAM 16K (4K x 4-BIT) 

ECL-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature 

PI Power Dissipation 1.5 W 

lOUT DC Output Current (Output -50 mA 
High) 

NOTE: 27561b105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL=son to -2.0V, TA = 0 to +7SoC, air flow exceeding 2 m1sec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN - V IHA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN .. V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN .. V IHB or V ILA -1020 
-980 
-920 

VOLC Output Threshold LOW Voltage V IN .. V IHB or V ILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for All Inputs -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
Low for All Inputs -1850 

-1830 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current VIN.VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs -190 
Open 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2SoC and maximum loading. 

5.1 

COMMERCIAL TEMPERATURE RANGE 

Typ.<1) Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

-720 75°C 

-1665 mV O°C I 
- -1650 25°C 

-1625 75°C 

mV O°C 

- - 25°C 
75°C 

-1645 mV O°C 
- -1630 25°C 

-1605 75°C 

-840 mV O°C 
- -810 25°C 

-720 75°C 

-1490 mV O°C 

- '-1475 25°C 
-1450 75°C 

- 220 J1A -
- 110 J1A -
- 170 J1A -
- 90 J1A -

-130 - mA -
2756 tlI 08 
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IOT10484,IOT100484,IOT101484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K x 4·BIT) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage With +0.5 to ·7.0 V 
Respect to GND 

TA Operating Temperature o to +85 °C 

TBIAS Temperature Under Bias ·55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature 

PI Power Dissipation 1.5 W 

lOUT DC Output Current -SO mA 
(Output High) 

Nm~ V~~~ 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 

may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5 2V RL=50n to -2 OV TA = 0 to +85°C air flow exceeding 2 m/sec) , , , 

Symbol Parameter Test Condition 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA 

VOLe Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2SoC and maximum loading. 

5.1 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ'<') Max. (A) Unit 

-1025 -955 ·880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - ·1610 mV 

-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 ~ 

- - 110 

0.5 - 170 ~A 

-50 - 90 

-170 -110 - mA 

27~tbl08 

4 



IDT10484,IDT100484,IDT101484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K x 4-BIT) 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature 

PT Power Dissipation 1.5 W 

lOUT DC Output Current (Output -50 mA 
High) 

NM~ V~~~ 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM 

RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-101 K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, RL=50n to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = VIHB or VILA 

VOLe Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTE: 
1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading. 

5.1 

COMMERCIAL TEMPERATURE RANGE 

< 

Min. (B) Typ.(1) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV I 
-1810 - -1475 mV 

- - 220 JLA 
- - 110 

0.5 - 170 JLA 
-50 - 90 

-190 -130 - mA 

V5811110 
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IDT10484, IDT100484, IDT101484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K X 4-BIT) 

AC TEST LOAD CONDITION 

VCC(GND) 

DATAoUT 

50n 

0.01JlF I VEE -2.0V 

RISE/FALL TIME 

r 30PP 

"Includes probe and 
jig capacitance 

2756 drwOO 

Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IDT10484, IDT100484 and IDT101484 BiCMOS ECl 

static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
traditional corner-power pinout and functionality for 4Kx4 ECl 
SRAMs. (Forcenter-powerpinouts, please seethe IDT1 OA484, 
IDT100A494, and IDT101A484, respectively.)The ECl-101K 
meets electrical specifications that combine the ECl-100K 
temperature and voltage compensated output levels with the 
high-speed of ECl-10K VEE compatibility (-5.2V). 

. READ TIMING 
The read timing on these asynchronous devices is straight- . 

forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output after time 1M. Note that DataouT is held 
for a short time (tOH) afterthe address begins to change for the 
next access, then ambiguous data is on the bus until a new 
time tAA. 

5.1 

COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 

. ::: ·------de 20% 

=E. : 

Min. 

-
-

WRITE TIMING 

tR tF 
tR .. tF .. 2.0ns typo 

Note: All timing measurements are 
referenced to 50% input levels. 

Typ. Max. 

2 -
2 -

2756 drw07 

Unit 

ns 

ns 
2756tl111 

To write data to the device, a Write Pulse need be formed 
to control the write to the SRAM array. This Write Pulse, called 
WE, is formed inside the device as the logical-AND of the WE1 
and WE2 inputs; that is, when WE1 and WE2 both are driven 
low, WE goes low and the write cycle begins. 

While CS and ADDR must be set-up when WE goes low, 
DatalN can settle after the falling edge of WE, giving the data 
path extra margin. Data is written to the memory cell at the end 
of the Write Pulse, and addresses and Chip Select must be 
held after the rising edge of the Write Pulse to ensure satisfac
tory completion of the cycle. _ 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataouT pins will output the written data after "Write Recovery 
Time" (twR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 

6 



IDT10484,IDT100484,IDT101484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K X 4-BIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over theAC Operating Range) 

1048457 1048458 10484510 10484515 
100484$7 10048458 100484510 100484S15 

Test 101~~S7 10148458 101484510 101484S15 
Symbol Parameter<1) Condition Min. :'::Max. Min • Max. Min. Max. Min. Max. Unit 

Read Cycle . t ~~:~':::~ 
tACS Chip Select Access Time - - ::::::" 3 - 5 - 5 - 5 ns 

tRCS Chip Select Recovery Time - -~~:::::::: ,: 
~:::::::::::: 3 - 5 - 5 - 5 ns 

tM Address Access Time - .i::~::::t 
.•.....•.• ;.:.:. 7 - 8 - 10 - 15 ns 

tOH Data Hold from Address - 3'::,t· - 3 - 3 - 3 - ns 
Change 

NOTES. 2756012 

1. Input and Output reference level is 50% point of waveform. 

READ CYCLE GATED BY CHIP SELECT 

DATAoUT 

READ CYCLE GATED BY ADDRESS 

ADDR ~ 

DATAOUT ___________________ '_~~ ___ t_O_H~ ______________________________ ____ 

2756drwOll 
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IDT10484,IDT100484,IDT101484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K x 4-BIT) 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

5ymbol 

WrIte Cycle 

tw 
tWSD 

tWSD2(2) 

tWSA 

twscs 

tWHD 

tWHA 

tWHCS 

tws 

NOTES: 

Paramete,(1) 

Write Pulse Width 

Data Set-up Time 

Data Set-up Time to WE High 

Address Set-up Time 

Chip Select Set-up Time 

Data Hold Time 

Address Hold Time 

Chip Select Hold Time 

Write Disable Time 

Write Recovery Time 

Test 

Condition 

1048457 
10048457 
10148457 

Min. Max. 

twSA = minimum 5 

- 0 

twSA - minimum 

5 

5 

1. Input and Output reference level is 50% point of waveform. 

1048458 
10048458 
10148458 

MIn. Max. 

6 

o 
5 

o 
o 

5 

5 

COMMERCIAL TEMPERATURE RANGE 

10484510 
100484510 
101484510 

MIn. Max. 

8 

o 
5 

o 
o 

5 

5 

10484515 
100484515 
101484515 
MIn. Max. 

10 

2 

5 

2 

2 

2 

2 

2 

5 

5 

UnIt 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2756 tl! 13 

2. twSD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twSD2 with 
respect to rising edge of WE . 

3. twR is defined as the time to reflect the newly written data on the Data Outputs (00 to 03) when no new Address Transition occurs. 

WRITE CYCLE TIMING DIAGRAM 

ADDR 

DATAIN 

~----tWSD2-.------..! 

WE 

~---- tw -----~ 

DATAour 

tWR--1 

................................... _ '-_________ ~_---' 2756drtrl0 
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10110484,101100484,101101484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K X 4-BIT) 

ORDERING INFORMATION 

lOT xxx x xx x x 
~---
Device Type Architecture Speed Package Processl 

Temp. Range 
I Blank 

C 
E 

7 
8 
10 
15 

~----------------------------~I S I 

10484 

100484 

101484 

5.1 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

Sidebraze DIP 
CERPACK 

Speed in Nanoseconds 

Standard Architecture 

16K (4K x 4-bits) BiCMOS ECl-10K 
Corner-Power Pin Static RAM 

16K (4K x 4-bits) BiCMOS ECl-100K 
Corner-Power Pin Static RAM 

16K (4K x 4-bits) BiCMOS ECl-101K 
Corner-Power Pin Static RAM 

2756drwll 
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G~ HIGH-SPEED BiCMOS PRELIMINARY 
IDT10A484 

ECl STATIC RAM IDT100A484 

Integrated Device Technology, Inc. 
16K (4K X 4-BIT) SRAM IDT101A484 

FEATURES: 
• 4096-words X 4-bit organization 
• Address access time: Sf7/8/10 ns 
• low power dissipation: 700mW (typ.) 
• Guaranteed Output Hold time 
• Fu"y compatible with ECl logic levels 
• Separate data input and output 
• Center-power pinout for reduced noise 
• Standard through-hole and surface mount packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
• • 
• • 
• DECODER • 
• • 
• • 
• • An 

BiCEMOS Is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

el990 Integrated Device Technology, Inc. 

DESCRIPTION: 
The I DT1 OA484, IDT1 00A484 and IDT1 01 A484 are 16,384-

bit high-speed BiCEMOSTM ECl static random access 
memories organized as 4Kx4, with separate data inputs and 
outputs. A" I/Os are fully compatible with ECl levels. 

These devices are part of a family of asynchronous four
bit-wide ECl SRAMs. This device have been configured to 
follow the center-power pinout for reduced noise allowing 
higher speed operation. Because they are manufactured in 
BiCEMOSTM technology, power dissipation is greatly reduced 
over equivalent bipolar devices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
DataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. Two Write Enable inputs are supplied, 
so the write pulse is created as a logical-AND of these signals 
to allow write gating at the device for minimal skew. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. DatalN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 

16,384-BIT 
MEMORY ARRAY 

~ Vee 

~ VEE 

• • • • • 
SENSE AMPS 

AND READIWRITE 
CONTROL 

2811 drwOl 
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IDT10A484, IDT100A484, IDT101A484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

00 CS 
01 WEl 
02 WE2 
03 NC 
Qo All 
01 Al0 

Vee A9 
Vee VEE 
02 NC 
03 As 
Ao A7 
Al As 
A2 As 
A3 A4 

2811 drw 02 

TOP VIEW 

PIN DESCRIPTIONS 
Symbol Pin Name 

Ao through All Address Inputs 

Do through 03 Data Inputs 

Qo through 03 Data Outputs 

WE1, WE2 Write Enable Input 

400-Mil-Wlde 
CERAMIC PACKAGE 

C28 

400-Mil-Wlde 
CERPACK 

E28 

300-Mil-Wlde 
PLASTIC SOJ PACKAGE 

Y28 

LOGIC SYMBOL 

Ao 
Al 
A2 
A3 

CS Chip Select Input (Internal pull down) A4 
As 
As 
A7 
As 

Qo 

01 
02 
03 

VEE More Negative Supply Voltage 

Vee Less Negative Supply Voltage 
281111>101 

AC OPERATING RANGES(1) 
A9 
Al0 

110 VEE Temperature 
All 

10K -5.2V ±5% o TO 75°C, air flow exceeding 2 mlsed 
CS WEiWE2 2811 drw06 

lOOK -4.5V ±5% o TO 85°C, air flow exceeding 2 mlsed 

101K -4.75V to -5.46V o TO 75°C, air flow exceeding 2 mlsed 
NOTE: 281111>102 
1. Referenced to Vee 

CAPACITANCE (TA=+2SoC, f=1.0MHz) 

DIP FP SOJ 

Symbol Parameter Typ Max Typ Max Typ Max Unit 

ON Input 4 - TBe - 3 - pF 

Capacitance 

CoUT Output 6 - TBe - 3 - pF 

Capacitance 
281111>103 

5.2 

TRUTH TABLE(1) 
CS WE1 WE2 

H X X 

L H X 

L X H 

L L L 
NOTE: 

4Kx4 
SRAM 

DataouT 

L 

RAM Data 

RAM Data 

WRITE Data 

1. H=High, L=Low, X=Don't Care 

Function 

Deselected 

Read 

Read 

Write 
281111>104 
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IDT10A484,IDT100A484,IDT101A484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K x 4-BIT) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.5 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOTE: 28111b102 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL=son to -2.0V, TA = 0 to +7SoC, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1000 
-960 
-900 

VOL Output lOW Voltage V IN .. V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA -1020 
-980 
-920 

VOLC Output Threshold lOW Voltage V IN .. V IHB or V ILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for All Inputs -1105 

-1045 

VIL Input lOW Voltage Guaranteed Input Voltage -1870 
low for All Inputs -1850 

-1830 

IIH Input HIGH Current VIN - VIHA CS -
Others -

IlL Input lOW Current V IN .. V ILB CS 0.5 

Others -so 
lEE Supply Current All Inputs and Outputs Open -190 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V, TA = +25°C and maximum loading. 

5.2 

COMMERCIAL TEMPERATURE RANGE 

Typ.!I) Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

-720 75°C 

-1665 mV O°C 
- -1650 25°C 

-1625 75°C 

mV DoC 

- - 25°C 
75°C 

-1645 mV O°C 
- -1630 25°C 

-1605 75°C 

-840 mV DoC 

- -810 25°C 
-720 75°C 

-1490 mV DoC 
- -1475 25°C 

-1450 75°C 

- 220 ~A -
- 110 ~A -
- 170 ~A -
- 90 ~A -

-130 - rnA -
28111J1OS 
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IDT10A484, IDT100A484, IDT101A484 
HIGH SPEED BiCMOS ECl STATIC RAM 16K (4K x 4-BIT) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +85 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.5 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 28111b107 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, RL = son to -2.0V, TA = 0 to +85°C, air flow exceeding 2 mise c) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1025 

VOL Output LOW Voltage V IN .. V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA -1035 

VOLC Output Threshold LOW Voltage V IN ,.. V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 

Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current V IN = V ILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -170 

NOTE: 
1. Typical parameters are specified at VEE = -4.5V. TA = +25°C and maximum loading. 

5.2 

COMMERCIAL TEMPERATURE RANGE 

TypJ1) Max. (A) Unit 

-955 -880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV I 
- -1475 mV 

- 220, ~ 

- 110 

- 170 ~ 

- 90 

-110 - mA 
28111b108 
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IDT10A484, IDT100A484, IDT101A484 
HIGH SPEED BICMOS ECLSTATIC RAM 16K (4K x 4-BIT) 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 
VTERM Terminal Voltage +0.5 to -7.0 V 

With Respect to GND 

TA Operating Temperature o to +75 DC 

TBIAS Temperature Under Bias -55 to +125 DC 

TSTG Storage I Ceramic -65 to +150 DC 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.5 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 281111>109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-101 KDC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL = son to -2.0V, TA = 0 to +7SoC, air flow exceeding 2 m/sec) 

Symbol Parameter Test Condition Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1025 

VOL Output LOW Voltage V IN .. V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN .. V IHB or V ILA -1035 

VOLC Output Threshold LOW Voltage V IN .. V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 
Low for All Inputs 

IIH Input HIGH Current VIN .. VIHA CS -
Others -

IlL Input LOW Current VIN .. VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -190 

5.2 

COMMERCIAL TEMPERATURE RANGE 

Typ.<1) Max. (A) Unit 

-955 ·880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV 

- -1475 mV 

- 220 ~ 
- 110 

- 170 .~ 

- 90 

-130 - mA 
2811 tlI10 
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IDT10A484,1DT100A484,IDT101A484 
HIGH SPEED BlCMOS ECLSTATIC RAM 16K (4K x 4-BIT) 

AC TEST LOAD CONDITION 
Vcc(GND) 

0.01~F I. VEE 

DATAour 

son 

-2.0V 

1 30PF
" 

·Includes probe and 
jig capacitance 

2811 drw 07 

RISE/FALL TIME 
Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IOT1 0484,IOT1 00484, and IOT1 01484 BiCMOS ECl 

static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
center-power pinout for 4Kx4 ECl SRAMs, reducing noise 
over corner-power versions allowing for improved system 
performance. (For comer-power pinouts, please see the 
IOT10484, IOT100494, and IOT101484, respectively.) The 
ECl-1 01 K meets electrical specifications that combine the 
ECl-100K temperature and voltage compensated output 
levels with the high-speed of ECl-10K VEE compatibility 
(-S.2V). 

READ TIMING 
The read timing on these asynchronous devices is straight

forward. OataouT is held low until the device is selected by 
Chip Select (CS). Then Address (AOOR) settles and data 
appears on the output after time 1M. Note that OataouT is held 
for a short time (tOH) afterthe address begins to change forthe 
next access, then ambiguous data is on the bus until a new 
time tM. 

5.2 

COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 

:~::: -------=r 20% j@.O 
tR tF 

tR .. tF = 2.0ns typo 
Note: All timing measurements are 

referenced to 50% input levels. 
2811 drw 08 

Min. Typ. Max. Unit 

- 2 - ns 

- 2 - ns 
281111>111 

WRITE TIMING 
To write data to the device, a Write Pulse need be formed 

to control the write to the SRAM array. This Write Pulse, called I 
WE, is formed inside the device as the logical-ANO of the WE1 . 
and WE2 inputs; that is, when WE1 and WE2 both are driven 
low, WE goes low and the write cycle begins. 

While CS and AOOR must be set-up when WE goes low, 
OatalN can settle after the falling edge of WE, giving the data 
path extra margin. Oata is written to the memory cell at the end 
of the Write Pulse, and addresses and Chip Select must be 
held after the rising edge ofthe Write Pulse to ensure satisfac
tory completion of the cycle. 

OataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
OataouT pins will output the written data after "Write Recovery 
Time" (tWA). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 

6 



IDT10A484,1DT100A484,IDT101A484 
HIGH SPEED BICMOS ECl STATIC RAM 16K (4K X 4-8IT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

10A484SS 10A484S7 10A484S8 10A484S10 
100A484SS 100A484S7 100A484S8 100A484S10 

Test 101A484SS 101A484S7 101A484S8 101A484S10 

Symbol Parameter<1) Condition Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tAcs Chip Select Access Time - - .:\::::::2 - 3 - 5 - 5 ns 
'.' 

tRCS Chip Select Recovery Time - - ?(' 2 - 3 - 5 - 5 ns 

tM Address Access Time - - ,,::::::. 5 - 7 - 8 - 10 ns 

tOH Data Hold from Address Change - 2 
.;.; ..... 
::::f' - 3 - 3 - 3 - ns 

NOTE: 28111b112 

1. Input and Output reference level is 50% point of waveform. 

READ CYCLE GATED BY CHIP SELECT 

DATAO: ___ 1=_tA_CS=1--J \....---__ C_tR_CS=1-'-----. '----

READ CYCLE GATED BY ADDRESS 

ADDR ~ 

_~tOH~.....-----
DATAoUT 

2811 drw 09 
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IDT10A484, IDT100A484, IDT101A484 
HIGH SPEED BICMOS ECl STATIC RAil 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

10A484SS 10A484S7 10A484S8 1 OA484S1 0 
100A484SS 100A484S7 100A484S8 100A484S10 

Test 101A484SS 101A484S7 101A484S8 1 01 A484S1 0 

Symbol Parameter<1) Condition Mlln. Max. Mlln. Max. Mlln. Max. Mlln. Max. Unit 

Write Cycle 

tw Write Pulse Width tWSA- minimum 3 5 6 8 ns 

twSD Data Set-up Time 0 .':':-:':-.'. 
0 0 0 ns 

tWSD2(2) Data Set-up Time to WE High 3 ''::::'' ~;:- 5 5 5 ns :~",} ... 
tWSA Address Set-up Time tWSA- minimum 0 ::::::~t=-

:::;::::':" 0 0 0 ns 

twscs Chip Select Set-up Time 0 .;;; :;:~~~~:. - 0 0 0 ns 

tWHD Data Hold Time 1 ~\. 1 1 ns 

tWHA Address Hold Time 1 ::~::~:~~;~: ' - ns 

tWHCS Chip Select Hold Time t;:;~:} ns 

tws Write Disable Time '::::::::~:~., 3 5 5 5 ns 

twR<3) Write Recovery Time 3 5 5 5 ns 

NOTES: 2811 tlI13 

1. Input and Output reference level is 50% point of waveform. 
2. twso is specified with res~t to the falling edge of ~ for compatibility with bipolar part specifications. but this device actually only requires twS02 with 

respect to rising edge of . 
3. twR is defined as the time to reflect the newly written data on the Data Outputs (00 to 03) when no new Address Transition occurs. 

WRITE CYCLE TIMING DIAGRAM 

I 
ADDR 

DATAIN 

~----twSD2------t 

~----tw----~~ 

DATAour ~'-----'-=-
2811 drw 10 
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IDT10A484, 1DT100A484, IDT101A484 
HIGH SPEED BICMOS EClSTATIC RAM 16K (4K x 4-BIT) 

ORDERING INFORMATION 
lOT xxx x xx x x ----

Device Type Architecture Speed Package Process/ 
. Temp. Range 

1 Blank 

C 
E 
y 

5 
7 
8 
10 

~--------------------------~I S 
I. 

10A484 

100A484 

101A484 

5.2 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

Sidebraze DIP . 
CERPACK 
PlasticSOJ 

Speed in Nanoseconds 

Standard Architecture 

16K (4Kx 4-bits) BiCMOS ECl-10K 
Center-Power Pin Static RAM 
16K (4K x 4-bits) BiCMOS ECl-100K 
Center-Power Pin Static RAM 

16K (4K x 4-bits) BiCMOS ECl-101K 
Center-Power Pin Static RAM 

2811drwll 
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t;)® HIGH-SPEED BiCMOS IOT10490 

ECl STATIC RAM IOT100490 
IOT101490 64K (64K x 1-BIT) SRAM 

Integrated Devlu Technology. Inc. 

FEATURES: 
• 65,536-words X 1-bit organization 
• Address access time: 8/10/12/15 
• low power dissipation: 420mW (typ.) 
• Guaranteed Output Hold time 
• Fully compatible with ECl logic levels 
• Separate data input and output 
• JEOEC standard through-hole and surface mount 

packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
• • 
• • 
• DECODER • 

• • 
• • 
• • A15 -------i 

DO 

BICEMOS Is a trademark 01 Integrated Dill/ice Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

C 1990. Integrated DevIce Technology, Inc. 

OESCRIPTION: 
The IOT10490,IOT100490 and IOT101490 are 65,536-bit 

high-speed BiCEMOSTM ECl static random access memo
ries organized as 64K x 1, with separate data inputs and 
outputs. All I/Os are fully compatible with ECl levels. 

These devices are part of a family of asynchronous one
bit-wide ECl SRAMs. The devices have been configured to 
follow the standard ECl SRAM JEOEC pinout. Because they 
are manufactured in BiCEMOSTM technology, however, power 
dissipation is greatly reduced over equivalent bipolar devices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
OataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. DatalN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 

65,536-8IT 
MEMORY ARRAY 

~ Vee 
~ VEE 

• • • • • 
SENSE AMPS 

. AND READIWRITE 
CONTROL 

5.3 

co 

2759drwOt 

SEPTEMBER 1990 
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1OT10490,1OT100490,1OT101490 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 1·BIT) 

PIN CONFIGURATION 

00 Vcc 
Ao Do 
A1 CS 
A2 WE 
A3 A15 
A4 A14 
A5 A13 
As A12 
A7 A11 
As A10 

VEE Ag 2759 drw 02 

CERDIP 
TOP VIEW 

00 Vee 
Ao Do 
A1 CS 
A2 WE 
A3 NC 
A4 A15 
As A14 
As A13 
A7 A12 
As A11 

NC A10 
VEE A9 

2759 drw03 

SOJ 
TOP VIEW 

PIN DESCRIPTIONS 
Symbol Pin Name 

Ao through A1S Address Inputs 

[):) Data Input 

300·MIJ·Wlde 
CERDIP PACKAGE 

D22 

LOGIC SYMBOL 

Ao 
A1 
A2 
A3 
A4 
As 
As 
A7 
As 
Ag 
A10 
A11 
A12 
A13 
A14 
A1S 

COMMERCIAL TEMPERATURE RANGE 

2759 drw05 

300·MiI-Wide 
PLASTIC SOJ PACKAGE 

Y24 

Do 

00 

WECS 2759 drw06 

64Kx 1 
SRAM 

00 Data Output CAPACITANCE (TA =+25°C, f=1.0MHz) 
WE Write Enable Input DIP SOJ 

CS Chip Select Input (Internal pull down) Symbol Parameter Typ. Max. Typ. Max. Unit 

VEE More Negative Supply Voltage 

Vee Less Negative Supply Voltage 

2759 tbl 01 

CIN Input 4 - 3 - pF 
Capacitance 

CoUT Output 6 - 3 - pF 
Capacitance 

2759 tbl 03 

AC OPERATING RANGES(1} TRUTH TABLE(1} 
VO VEE Temperature CS WE Data OUT Function 

10K -S.2V ±S% o TO 7SoC, air flow exceeding 2 mlsed H X L Deselected 

lOOK -4.SV ±S% o TO 85°C, air flow exceeding 2 mlsed L H RAM Data Read 

101K -4.7SV to -S.46V o TO 7SoC, air flow exceeding 2 mlsed L L L Write 
NOTE: 2759tbl02 NOTE: 2759 tbl 04 

1. Referenced to Vce 1. H=High, L=Low, X=Don't Care 

5.3 2 



IDT10490,IDT100490,1DT101490 
HIGH SPEED BlCMOS ECLSTATIC RAM 64K (64K x l·BIT) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to ·7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TSIAS Temperature Under Bias ·55 to +125 °C 

TSTG Storage I Ceramic ·65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissiplltion 1.5 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 27591b105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5.2V, RL =500 to -2.0V, TA = 0 to +75°C, airflow exceeding 2 mlsec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN = V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA -1020 
-980 
-920 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage ·1145 
High for All Inputs -1105 

-1045 

VIL. Input LOW Voltage Guaranteed Input Voltage ·1870 
Low for All Inputs -1850 

-1830 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current VIN=VILB CS 0.5 

Others -so 
lEE Supply Current All Inputs and Outputs -170 

Open 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2SoC and maximum loading. 

5.3 

COMMERCIAL TEMPERATURE RANGE 

Typ.(1) Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

·720 75°C. 

-1665 mV O°C 
- -1650 25°C 

-1625 75°C 

mV O°C I 
- - 25°C 

75°C 

-1645 mV O°C 
- -1630 25°C 

·1605 75°C 

-840 mV O°C 

- -810 25°C 
-720 75°C 

·1490 mV O°C 
- -1475 25°C 

-1450 75°C 

- 220 J.l.A -
- 110 J.l.A -
- 170 J.l.A -
- 90 J.l.A -

-80 - mA -

27591bl 06 
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IDT10490, IDT100490, IDT101490 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 1-BIT) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +85 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage 1 Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.5 W 

lOUT DC Out mput Current (Output -50 mA 
High) 

NM~ v~~w 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
ratin9 only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.SV, Rl =500 to -2.0V, TA = 0 to +85°C, air flow exceeding 2 rnIsec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN - V IHB or V ILA 

VOLe Output Threshold LOW Voltage V IN .. V IHB or V ILA 

Wi Input HIGH Voltage Guaranteed Input Voltage 

High for All Inputs 

VIL Input LOW Voltage· Guaranteed Input Voltage 

Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current V IN .. V ILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTE: 
1. Typical parameters are specified at VEE = -4.5V. TA = +25°C and maximum loading. 

5.3 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.(1) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 IlA 

- - 110 

0.5 - 170 IlA 

-50 - 90 

-150 -70 - mA 
27591b108 
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IOT10490, 101100490, 101101490 
HIGH SPEED BlCMOS ECl STATIC RAM 64K (64K x 1-BIT) 

ECL·101K ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.0 W 

lOUT DC Out mput Current -50 mA 
(Output High) 

NOTE: 27591b109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL·101K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL=son to -2.0V, TA = 0 to +7SoC, air flow exceeding 2 mlsec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage VIN=VIHBor VILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH.Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs 

IIH Input HIGH Current VIN -VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2SoC and maximum loading. 

5.3 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.!11 Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV I 
-1810 - -1475 mV 

- - 220 JlA 
- - 110 

0.5 - 170 ~A 

-SO - 90 

-170 -80 - mA 

27591b110 
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IOT10490, 101100490,101101490 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 1·811) 

AC TEST LOAD CONDITION 
VCC(GND) 

0.01 ~F.I. VEE 

DATACXJT 

son 

·2.OV 

r 30PF
' 

*Includes probe and 
jig capacitance 

2759 drw07 

RISE/FALL TIME 
Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IDT10490, IDT100490 and IDT101490 BiCMOS ECl 

static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
conventional pinout and functionality for 64Kx1 SRAMs. The 
ECl ·101K meets electrical specifications that combine the 
ECl·100K temperature and voltage compensated output 
levels with the high-speed of ECl-10K VEE compatibility 
(-S.2V). 

READ TIMING 
The read timing on these asynchronous devices is straight

forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output aftertime 1M. Note that DataouT is held 
fo r a short time (tOH) after the address begins to change for the 
next access, then ambiguous data is on the bus until a new 
time tAA. 

COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 

:::: h _____ ][ 

20% )@ 

Min. 

-
-

WRITE TIMING 

tR tF 
tR = tF = 2.0ns typo 

Note: All timing measurements are 
referenced to 50% input levels. 

Typ. Max. 

2 -
2 -

2759 drwOS 

Unit 

ns 

ns 

27591blll 

To write data to the device, a Write Pulse need be formed 
on the Write Enable input (WE) to control the write to the 
SRAM array. While CS and ADDR must be set-up when WE 
goes low, DatalN can settle after the falling edge of WE, giving 
the data path extra margin. Data is written to the memory cell 
at the end of the Write Pulse, and addresses and Chip Select 
must be held after the rising edge of the Write Pulse to ensure 
satisfactory completion of the cycle. 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataouT pins will output the written data after "Write Recovery 
Time" (tWR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 

5.3 6 



IDT10490, IDT100490, 1DT101490 
HIGH SPEED BlCMOS ECl STATIC RAM 64K (64K x 1-811) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 
1049058 10490510 10490512 10490515 
100490sa 100490510 100490512 100490515 

Test 1014~Os8 101490510 101490512 101490515 

Symbol Parameter1) Condition Min. ;; ::::~ax. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle ::::::~ ~:::::; 

tACS Chip Select Access Time - - .:::::::. 3 - 5 - 5 - 5 ns 

tRCS Chip Select Recovery Time - ~:::::::::::: 3 - 5 - 5 - 5 ns 

tAA Address Access Time - d:::::::? 8 - 10 - 12 - 15 ns 

tOH Data Hold from Address - ':~f{ - 3.5 - 3.5 - 3.5 - ns 

Change 

NOTES: 27591b112 . 

1. Input and Output reference level is 50% point of waveform. 

READ CYCLE GATED BY CHIP SELECT 

DATAoUT 

L=~cs1 
"" .. " I 

READ CYCLE GATED BY ADDRESS 

AD DR 

DATAoUT 

2759 drw 10 
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IDT10490, IDT100490,IDT101490 
HIGH SPE.ED BICMOS ECl STATIC RAM 64K (64K x 1-BIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

10490S8 10490S10 10490S12 10490S15 
100490S8 100490S10 100490S12 100490S15 

Test 101490S8 101490S10 101490S12 101490S15 

Symbol Parameter(1) Condition Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

tw Write Pulse Width tWSA = minimum 6 - 8 - 10 - 10 - ns 

tWSD Data Set-up Time - 0 ;::(:~:t" 0 - 0 - 2 - ns 

twsD2(2) Data Set-up Time to WE High - 5 I:j:::':~ 5 - 5 - 5 - ns' 

tWSA Address Set-up Time tWSA .. minimum 0 )::g:;::- 0 - 0 - 2 - ns 

twscs Chip Select Set-up Time - 0 .::::,:::/ - 0 - 0 - 2 - ns 

tWHD Data Hold Time - 2::::::\:: - 2 - 2 - 3 - ns 

tWHA Address Hold Time - ?::::::}, - 2 - 2 - 3 - ns 

tWHCS Chip Select Hold Time - :@(i - 2 - 2 - 3 - ns 
.. 

tws Write Disable Time - - 5 - 5 - 5 - 10 ns 

twRl3) Write Recovery Time - - 10 - 12 - 14 - 18 ns 

NOTES: 27591bl13 

1. Input and Output reference level is 50% point of waveform. 
2. twSD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twSD2 with 

respect to rising edge of WE . 
3. twR=twHA + 1M and thus can include a full access time if addresses change while Chip Select is still low. 

WRITE CYCLE TIMING DIAGRAM 

ADDR 

DATAIN 

..... -----tWSD2-----+-i 

~--------tw-------~~ 

DATAoUT 

2759 drw 11 
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IDT10490,IDT100490,1DT101490 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 1-BI1) 

ORDERING INFORMATION 
IDT xxx x xx x x 

Device Type Architecture Speed Package Process/ 
Temp. Range 

I Blank 

D 
Y 

8 
10 
12 
15 

~--------------------------~I S I 

10490 

~--------------------------------------~ 10~90 

101490 

5.3 

COMMERCIAL TEMPERATURE RANGE 

Commercial O°C to +75°C 

CERDIP 
Plastic SOJ 

Speed in Nanoseconds 

Standard Architecture 

64K (64K x 1-bit) BiCMOS ECL-10K 
Static RAM 

64K (64K x 1-bit) BiCMOS ECL-100K 
Static RAM 

64K (64Kx 1-bit) BiCMOS ECL-101K 
Static RAM 

2759dtw 12 
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~® HIGH-SPEED BiCMOS IDT10494 
IDT100494 

ECl STATIC RAM IDT101494 

integrAted Device Technology, Inc. 
64K (16K x 4-BIT) SRAM 

FEATURES: 
• 16,384-words X 4-bit organization 
• Address access time: 7/8/10115 
• low power dissipation: 700mW (typ.) 
• Guaranteed Output Hold time 
• Fully compatible with ECl logic levels 
• Separate data input and output 
• JEOEC standard through-hole and surface mount 

packages 

FUNCTIONAL BLOCK DIAGRAM 

• • 
• • 
• DECODER • 

• 
• 
• A13 -------1 

Do 
01 

02 

03 

WE ---+--1 ~ .............. 

• 
• 
• 

DESCRIPTION: 
The IOT10494, IOT100494 and 101494 are 65,536-bit 

high-speed BiCEMOSTM ECl static random access memo
ries organized as 16K x 4, with separate data inputs and 
outputs. All 1I0s are fully compatible with ECl levels. 

These devices are part of a family of asynchronous four
bit-wide ECl SRAMs. The devices have been configured to 
follow the standard ECl SRAM JEOEC pinout. Because they 
are manufactured in BiCEMOSTM technology, however, power 
dissipation is greatly reduced over equivalent bipolardevices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
OataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. OatalN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 

65,536-BIT 
MEMORY ARRAY 

• • • • • 
SENSE AMPS 

AND READIWRITE 
CONTROL 

~ vcc 
~ VEE 

co 
01 
02 
03 

CS ~~-~.~--~ 

BiCEMOS Is a trademark of Integrated DeYlce Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

ClI990. Integrated Device Technology. Inc. 5.4 

2764 drwOl 
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IOT10494,IOT100494,IOT101494 
HIGH SPEEO BICMOS ECLSTAllC RAM 64K (16K x 4-BIT) 

PIN CONFIGURATION 

Do CS 
01 Wi: 
02 NC 
03 A13 
00 A12 
01 All 

Vee Al0 
Vee VEE 
02 A9 
03 As 
Ao A7 
Al A6 
A2 As 
A3 A4 

2764 drw 02 

DlP/SOJ 
TOP VIEW 

400-MII-Wlde 
CERAMIC PACKAGE 

C28 

PIN DESCRIPTIONS LOGIC SYMBOL 
Symbol Pin Name 

Ao through A13 Address Inputs 

[)) through 03 Data Inputs 

Qo through 03 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull down) 

VEE More Negative Supply Voltage 

Vee Less Negative Supply Voltage 
27641b101 

AC OPERATING RANGES(1) 
110 VEE Temperature 

10K -5.2V±5% o TO 75°C, air flow exceeding 2 m/sec 

lOOK -4.5V±5% o TO 85°C, air flow exceeding 2 m/sec 

101K -4.75V to -5.46V o TO 75°C, air flow exceeding 2 m/sec 

NOTE: 27641b102 

1. Referenced to Vee 

CAPACITANCE (TA=+2SoC, f=1.0MHz) TRUTH TABLE(1) 

DIP SOJ CS WE 

Symbol Parameter Typ. Max. Typ. Max. Unit H X 

GIN Input 4 - 3 - pF L H 
Capacitance 

L L 
CoUT Output 6 - 3 - pF 

NOTE: 

COMMERCIAL TEMPERATURE RANGE 

, 
2764drw04 

300-MII-Wlde 
PLASTIC SOJ PACKAGE 

Y28 

Ao 
Al 
A2 
A3 
A4 
As 
A6 
A7 
As 
A9 
Al0 
All 
A12 
A13 

16Kx 4 
SRAM 

Qo 
01 
02 
03 

2764 drw05 

DataoUT Function 

L Deselected 

RAM Data Read 

L Write 
27641b104 

Capacitance 1. H=High, L=Low, X=Don't Care 
27641b103 

5.4 2 



IDT10494, IDT100494, 1DT101494 
HIGH SPEED BICMOS ECl STATIC RAM 64K (16K x 4-BIT) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.5 W 

lOUT DC Output Current (Output -50 rnA 
High) 

NOTE: 2764 Ibl 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL=son to -2.0V, TA = 0 to +75°C, airflow exceeding 2 m/sec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN = V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN = V IHB or VILA -1020 
-980 
-920 

VOLC Output Threshold LOW Voltage V IN = V IHB or VILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for All Inputs -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
Low for All Inputs -1850 

-1830 

IIH Input HIGH Current V IN = VIHA CS -
Others -

I IL Input LOW Current VIN = VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs -190 
Open 

NOTE: 
1. Typical parameters are specified at VEE = -5.2V, TA = +25°C and maximum loading. 

5.4 

COMMERCIAL TEMPERATURE RANGE 

Typ'<') Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

-720 75°C 

-1665 mV O°C 
- -1650 25°C 

-1625 75°C 

mV O°C 

- - 25°C 
75°C 

-1645 mV O°C 
- -1630 25°C 

-1605 75°C 

-840 mV O°C 
- -810 25°C 

-720 75°C 

-1490 mV O°C 
- -1475 25°C 

-1450 75°C 

- 220 J.l.A -
- 110 J.l.A -
- 170 J.l.A -
- 90 J.l.A -

-130 - mA -
2764 Ibl 06 
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10110494, 1D1100494, 1D1101494 
HIGH SPEED BICMOS ECl STATIC RAM 64K (16K X 4-BIT) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +85 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.5 W 

lOUT DC Out mput Current (Output -50 rnA 
High) 

NOTE: 2762tbl07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, RL =50n to -2.0V, TA = 0 to +85°C, air flow exceeding 2 mlsec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or VILA 

VIH Input HiGH Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current V IN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open 

NOTE: 
1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading. 

5.4 

COMMERCIAL TEMPERATURE RANGE 

Min. (B) Typ'<') Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 ~A 

- - 110 

0.5 - 170 ~A 

-50 - 90 

-170 -110 - mA 

2762 Ibl 08 
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IDT10494,IDT100494,IDT101494 
HIGH SPEED BICMOS ECLSTATIC RAM 64K (16K x 4-BIT) 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.5 W 

lOUT DC Out mput Current (Output -50 mA 
High) 

NOTE: 27631b109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

ECL-101K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL=son to -2.0V, TA = 0 to +7SoC, air flow exceeding 2 mlsec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOl Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current V IN = V ILB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2SoC and maximum loading. 

5.4 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.(l) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

'-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 ~ 

- - 110 

0.5 - 170 JlA 

-so - 90 

- rnA 
-190 -130 

27631b110 
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IDT10494,IDT100494,IDT101494 
HIGH SPEED BICMOS ECLSTATIC RAM64K (16K x 4-BI1) 

AC TEST LOAD CONDITION 

Vee (GND) 

DATAoUT 

0.01JlF I VEE 

son 130PF
' 

-2.0V -

"Includes probe and 
jig capacitance 

2764 drw06 

RISE/FALL TIME 
Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -" 

FUNCTIONAL DESCRIPTION 
The IDT10494,IDT100494 and IDT101494 BiCMOS ECl 

static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
conventional pinout and functionality for 16K x 4 ECl SRAMs. 
The ECl-101K meets electrical specifications that combine 
the ECl-100K temperature and voltage compensated output 
levels with the high-speed of ECl-10K VEE compatibility 
(-S.2V). 

READ TIMING 
The read timing on these asynchronous devices is straight

forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output after time !M. Note that DataouT is held 
for a short time (to H) afterthe address begins to change forthe 
next access, then ambiguous data is on the bus until a new 
time tM. 

5.4 

COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 

::::: .m ___ ~ 
20% j@ 

Min. 

-
-

tR tF 
tR - tF - 2.0ns typo 

Note: All timing measurements are 
referenced to 50% input levels. 

2764 drw07 

Typ. Max. Unit 

2 - ns 

2 - ns 
2764tlill 

WRITE TIMING II 
To write data to the devic~ Write Pulse need be formed 

on the Write Enable input (WE) to control the write to the 
SRAM array. While CS and ADDR must be set-up when WE 
goes low, DatalN can settle afterthe falling edge of WE, giving 
the datapath extra margin. Data is written to the memory cell 
at the end of the Write Pulse, and addresses and Chip Select 
must be held after the riSing edge of the Write Pulse to ensure 
satisfactory completion of the cycle. 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataOUT pins will output the written data after "Write 
Recovery Time" (tWR). 

, Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 
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IDT10494, IDT100494, IDT101494 
HIGH SPEED BICMOS ECLSTATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

1049457 1049458 10494510 10494515 
10049457 10049458 100494510 100494515 

Test 10149457 10149458 101494510 101494515 

Symbol Parameter<1) Condition Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tACS Chip Select Access Time - - 3 - 5 - 5 - 5 ns 

tRCS Chip Select Recovery Time - - 3 - 5 - 5 - 5 ns 

tAA Address Access Time - - 7 - 8 - 10 - 15 ns 

tOH Data Hold from Address - 3 - 3 - 3 - 3 - ns 
Change 

NOTE: 27641b112 

1. Input and Output reference level is 50% point of waveform. 

READ CYCLE GATED BY CHIP SELECT 

DATAOUT 

2764 drw08 

READ CYCLE GATED BY ADDRESS 

ADDR· 

DATAOUT 

2764 drw09 
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IDTl0494,IDTl00494,IDTl01494 
HIGH SPEED BICMOS ECLSTAllC RAM 64K (16K x 4·BI1) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

1049457 1049458 10494510 10494515 
10049457 10049458 100494510 100494515 

Test 101494S7 10149458 101494510 101494515 

5ymbol Parameter(1) Condition Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

tw Write Pulse Width tWSA - minimum 5 - 6 - 8 - 10 - ns 

tWSD Data Set-up Time - 0 - 0 - 0 - 2 - ns 

twsD2(2) Data Set-up Time to WE High - 5 - 5 - 5 - 5 - ns 

tWSA Address Set-up Time , tWSA - minimum 0 - 0 - 0 - 2 - ns 

twscs Chip Select Set-up Time - 0 - 0 - 0 - 2 - ns 

tWHD Data Hold Time - 1 - 2 - 2 - 3 - ns 

tWHA Address Hold Time - 1 - 2 - 2 - 3 - ns 

tWHCS Chip Select Hold Time - 1 - 2 - 2 - 3 - ns 

tws Write Disable Time - - 5 - 5 - 5 - 5 ns 

twR<3) Write Recovery Time - - 5 - 5 - 5 - 5 ns 

NOTES: 27641b113 

1. Input and Output reference level is 50% point of waveform. 
2. twSD is specified with res~t to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twSD2 with 

respect to rising edge of WE . 
3. twR is defined as the time to reflect the newly written data on the Data Outputs (00 to (3) when no new Address Transition occurs. 

WRITE CYCLE TIMING DIAGRAM 

AD DR 

DATAIN 

~--------mSD2--------~ 

~---------m----------~ 

DATAour 

2764 drw 10 
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IOT10494, IOT100494, IOT101494 
HIGH SPEED BICMOS ECl STATIC RAM 64K (16K x 4-BIT) 

ORDERING INFORMATION 
lOT xxx x xx x x ----

Device Type Architecture Speed Package Process! 
Temp. Range 

1.....-___ 1 -----i: ;Iank 

7 
~ ______________________ ~8 

10 
15 

1.....----~--------~iS 

10494 

~------------------------~------------~100494 

101494 

5.4 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

Sidebraze DIP 
PlasticSOJ 

Speed in Nanoseconds 

Standard Architecture 

64K (16K x 4-bits) SiCMas ECl-10K 
Static RAM 

64K (16K x 4-bits) SiC MaS ECl-100K 
Static RAM 

64K (16K x 4-bits) SiCMas ECl-101K 
Static RAM . 

2764 drw 11 
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(;)® SELF-TIMED BiCMOS ECl PRELIMINARY 
IDT10496LL 

STATIC RAM IDT100496LL 

Integrated Device Technology. Inc. 
64K (16K X 4-BI1) STRAM IDT101496LL 

FEATURES: 
• 16,384-words X 4-bit organization 
• Self-Timed Write, with latches on inputs and latches on 

latches on inputs and outputs, and the self-timed write opera
tion, provide enhanced system performance over conven
tional RAMs, providing easier design and improved system 
level cycle times. outputs 

• Balanced Reacl/Write cycle time: 13/15ns 
• Access time: 10/12 ns (max.) 
• Fully compatible with ECl logic levels 
• Through-hole DIP and surface-mount packages 

DESCRIPTION: 

Inputs can flow into the device and then are latched by the 
leading edge of an externally supplied differential clock. The 
small input valid window required means more margin for 
system skews. logic-to-memory propagation delay is in
cluded in device cycle time calculation, allowing this device to 
deliver better system performance than asynchronous SRAMs 
and glue logic. 

The IDT10496ll, IDT100496ll and IDT101496ll are 
65,536-bit high-speed BiCEMOSTM ECl static random ac
cess memories organized as 16K x 4, with inputs and outputs 
fully compatible with ECl levels. Clocked level-sensitive 

Write timing is controlled internally based on the clock. 
Write Enable has no special requirements. The device allows 
balanced read and write cycletimes, and reads and writes can 
be inserted in any order. 

FUNCTIONAL BLOCK DIAGRAM 

-AD - '---

• • • 
• L • • 
• A 

T - DECODER -
A13 

WE 

CS 

ClK 
elK 

• 
• 
• -

-
-
-
-

-
-

C • 
H • 

• 
* -
L 
A 
T 
c 
H 

~ 

-L Otn A 
T 

v -

~ 

BiCEMOS Is a trademark of Integrated DElllice Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

C 1990 Integrated Device Technology, Inc. 

• 
• 
• r--

f)-
~~ 
~~ 
~ :ki-

65,536-BIT 
MEMORY ARRAY 

r 
I- - • - -I 

I-

SENSE AMPS I-
AND READIWRITE A 

I-
CONTROL 

I-

WRITE-PULSE 
GENERATOR 

MUX 

~ 

B 

Ais 

5.5 

~ 

~ 

REF. VOLTAGE 
GENERATOR 

~ r-- I--">--
~ 

L .--~ 
A ;:r 

~ T t-r 
c ~~ ~ 
H ~ 

* 

7"" 
A 
T 
C 
H 

LfL * HOLD 

Vee 
VEE 

VBB 

,OPEN 

2768drw01 
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IDT10496ll, IDT100496ll, 1DT101496ll 
HIGH SPEED BICMOS ECl SELF-TIMED STATIC RAM 64K (16K x 4-811) COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

CS WE 
Do VBB 
01 ClK 
02 ClK 
03 NC 
00 NC 
01 A13 

Vee A12 
Vee VEE 

~, 4fI':. .. ~ 
02 A11 
03 A10 
Ao A9 
A1 As 
A2 A7 
A3 

400-MIl-Wlde 
CERAMIC PACKAGE 

C32 

300-MIl-Wlde 
PLASTIC SOJ PACKAGE 

Y32 
As 

A4 As 2768drw02 

TOP VIEW 

PIN DESCRIPTION 

Symbol Pin Name 

Aothrough A13 Address Inputs 

[Xl through OJ Data Inputs 

Qo through Q3 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull 
down) 

ClK, ClK Differential Clock Inputs 

VBB Reference Voltage Output (=1.32V) 

VEE More Negative Supply Voltage 

Vcc less Negative Supply Voltage 

NC No Connect - not internally bonded 
27681b101 

AC OPERATING RANGES(1) 
UO VEE Temperature 

10K -5.2V±5% o TO 75°C, airflow exceeding 2 mlsec 

100K -4.SV±5% o TO 85°C, air flow exceeding 2 mlsec 

101K -4.75V to -5.46V o TO 75°C, air flow exceeding 2 mlsec 

NOTE: 27681b102 

1. Referenced to Vee 

CAPACITANCE (TA=+2SoC, f=1.0MHz) 
DIP SOJ 

Symbol Parameter Typ. Max. Typ. Max. Unit 

CiNCLK Input 6 - 3 - pF 
Capacitance 
ClK/ClK 

CIN Input 4 - 3 - pF 
Capacitance __ 
except ClK/ClK 

CoUT Output 6 - 3 - pF 
CapaCitance 

27681b103 

5.5 

LOGIC SYMBOL 

Do 01 D2 03 

Ao 
A1 
A2. 
A3 
A4 
As 
A6 
A7, 
As 
A9 
A10 
A11 
A12 
A13 

TRUTH TABLE(1) 
CS WE ClK 

H X t 
l H t 
l l t 

NOTES: 

16Kx4 
STRAM 

00 
01 
02 
03 

DataoUTi2) 

l 

RAM Data 

WRITE Data 

1. H=High. l=low. X=Don't Care 
2. DATAouT changes when ClK returns high. 

2768drw05 

Function 

Deselected 

Read 

Write 
27681b104 
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IDT10496lL, IDT100496lL, IDT101496ll 
HIGH SPEED BICMOS ECl SELF·TIMED STATIC RAM 64K (16K x 4·BIT) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOT~ V~~M 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
VEE = -S.2V, Rl =son to -2.0V, TA = 0 to +75°C for DIP, air flow exceedin! 

Symbol Parameter Test Conditions 

VOH Outpu1 HIGH Voltage V IN = V IHA or V ILB 

VO\.. Outpu1 LOW Voltage V IN .. V IHA or V ILB 

VOHC Outpu1 Threshold HIGH Voltage V IN .. V IHB or VILA 

VOLe Outpu1 Threshold LOW Voltage V IN .. V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for Alllnputs(2) 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs(2) 

IIH Input HIGH Current VIN .. VIHA CS 

Others 

IlL Input LOW Current VIN .. VILB CS 

Others 

lEE Supply Current Alllnpu1s and Outputs 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2SoC and maximum loading. 
2. Except ClK and elK, one of which is tied low and one is tied high. 

5.5 

COMMERCIAL TEMPERATURE RANGE 

2 rnIsecJ 

Min. (8) Typ,<l) Max. (A) Unit TA 

-1000 -840 mV O·C 
-960 -885 -810 25·C 
-900 -720 75·C 

-1870 -1665 mV O°C 
-1850 - -1650 25°C 
-1830 -1625 75°C 

-1020 mV O°C 
-980 - - 25°C 
-920 75°C 

-1645 mV O°C 
- - -1630 25°C 

·1605 75°C 

-1145 -840 mV O°C 
-1105 - -810 25°C 
-1045 -720 75°C 

-1870 -1490 mV O°C 
-1850 - -1475 25°C 
-1830 -1450 75°C 

- - 220 vA -
- - 110 vA -

0.5 - 170 ~A -
-so - 90 vA -
-260 -200 - rnA -

2788 tlI 06 
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IDT10496LL, IDT100496LL, IDT101496LL 
HIGH SPEED BICMOS ECLSELF·T1MED STATIC RAM 64K (16K x 4-BIT) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +85 DC 

TBIAS Temperature Under Bias -55 to +125 DC 

TSTG Storage I Ceramic -65 to + 150 DC 

Temperature Plastic -55 to +125 

PI Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 27681b107 

1. Stresses g reater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, Rl=son to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or VILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for Alllnputs(2) 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs(2) 

IIH Input HIGH Current VIN", VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -4.5V, TA = +25DC and maximum loading. 
2. Except ClK and ClK, one of which is tied low and one is tied high. 

5.5 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ'<') Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 p.A 

- - 110 

0.5 - 170 p.A 

-so - 90 

-240 -180 - mA 

27681b1 08 
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IDT10496ll., IDT100496ll., IDT101496ll 
HIGH SPEED BICMOS ECl SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Svmbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias ·55 to +125 °C 

TSTG Storage I Ceramic ·65 to +150 °C 
Temperature Plastic ·55 to +125 

PI Power Dissipation 2.0 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOTE: 27681b109 

1. Stresses greater than those listed under ABSOLUTE MAXI MUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-101K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5.2V, RL=50n to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA 

VOLe Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs(2) 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for Alllnputs(2) 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2SoC and maximum loading. 
2. Except CLK and CLK, one of which is tied low and one is tied high. 

5.5 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) TypP) Max. (A) Unit 

·1025 ·955 ·880 mV 

·1810 ·1715 ·1620 mV 

·1035 - - mV 

- - -1610 mV 

·1165 - ·880 mV 

-1810 - -1475 mV 

- - 220 ~ 

- - 110 

0.5 - 170 ~ 
·50 - 90 

·260 -200 - mA 

27681b110 
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IDT10496ll., IDT100496ll., IDT101496ll 
HIGH SPEED BICMOS EClSELF-TlMED STATIC RAM 64K (16K x 4-811) COMMERCIAL TEMPERATURE RANGE 

LOAD CONDITION INPUT PULSE 
Vcc (GND) 

DATAouT 

O.OlJlF ..I. VEE -2.0V 

RISE/FALL TIME 
Symbol Parameter 

tR Output Rise Time 

tF Output Fall Time 

FUNCTIONAL DESCRIPTION 

r 30PP 

'Includes probe and 
jig capacitance 

2768 drw 06 

Test Condition 

-
-

The IDT10496ll, IDT100496ll, and IDT101496ll Self
Timed BiCMOS ECl static RAMs (STRAM) provide high 
speed with low power diSSipation typical of BiCMOS ECL. 
On-chip logic additionally helps improve system performance. 
The ECl-101 K meets electrical specifications that combine 
the ECl-1 OOK temperature and voltage compensated output 
levels with the high-speed of ECl-10K VEE compatibility 
(-S.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains level-sensitive latches to sample 
and hold addresses, input data, and control status, and hold 
output data~uts are transparent while the clock (ClK) input 
is low (and elK is high), and then hold theirc'ontents when the 

FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

5.5 

:~:: '------1= 20% )@ 
tR tF 

tR = tF = 2.0ns typo 
Note: All timing measurements are 

. referenced to 50% input levels. 
2768 drw07 

Min. Typ. Max. Unit 

- 2 - ns 

- 2 - ns 
2770tb111 

clock returns high. In the case of a write cycle, the memory cell 
is written during the clock-high time, and write data conducted 
to the outputs. Because the output latches are controlled by 
an inversion of the clock, output data flows out the output latch 
while clock is high and then is held into the next cycle during 
clock low. 

The latch-latch architecture is most useful when read 
access data is needed within the same cycle that addresses 
seUle. The input latch, when transparent, allows the access 
to begin as soon as addresses settle, allowing data to be ready 
somewhat sooner in the cycle than would be possible with a 
clocked-register implementation. 

6 



IDT10496lL, IDT100496lL, IDT101496ll 
HIGH SPEED BICMOS ECl SELf·TlMED STATIC RAM 64K (16K x 4-BIT) 

READ TIMING 
In a typical read cycle, the read address flows into the 

device while clock is low, as at 0 below. Read access begins 
when the last address has settled. When clock returns high, 
the inputs are held so that addresses can begin to change for 
the next cycle. 

Clock high also opens the output latches, so the read data 
for the read address clocked in at 0 is gated through the 
output latch to the output pins. There is a short delay from 
rising clock to output ready, called tOR (see Read Cycle 
Timing). If the clock-low time (twL) is shorter than the inherent 
access-time of the cell, output is guaranteed valid after the 
specified 1M. But if tWL is longer than the cell access-time, 
output data will be valid tOR after clock goes high. Thus, the 
time it takes from address valid to data ready for any given 
address is 

1M = 1M or (tSA + tOR), 
whichever is larger. A permutation of this equation holds 

for each read and write access modes. 
Because addresses and control lines (Write Enable and 

Chip Select) all must be stable for access to commence, there 
are two other read access modes, described as follows. 

If addresses and controls are all stable before input latches 
are opened by clock going low, as at 0 below, access begins 
on the low-going edge of clock. Data is available tACLK later, 
provided the output latch is opened by clock returning high. 

If address and Write Enable are valid after clock-low, but 
Chip Select is last to go low, as at 8 below, data is available 
tACS after the low-going edge of Chip Select. 

The output latch takes some time to change state for the 
next cycle, but this time is very short. Therefore, data hold time 
from clock high (tDH) is specified as zero minimum hold time. 

5.5 

COMMERCIAL TEMPERATURE RANGE 

DESELECT TIMING 
Because the outputs are latched, they will continue to drive 

the output pins until a disable state is clocked through the 
device. The deselected state is achieved by de-asserting chip 
select (CS high) before clock returns high. This case occurs 
at @ below. Outputs then attain the disable state (low) tOR 
later. Status of other inputs do not effect the disabling of the 
device when chip select is de-asserted with the proper relation 
to clock. 

WRITE TIMING 
Write cycles are identical to read cycles, except that write 

enable and write data need also be supplied, with the appro
priate setup and hold timing. The device has on-chip timing 
that handles all aspects of wrning data into the addressed 
RAM cell without the need for external write-pulse generation. 
The timing logic uses the clock-high time as the write pulse, 
and thus determines the minimum clock-high time, tWH. 

In addition to writing to the RAM cell, the write data is fed 
to the output register by a muttiplexer, so that write data is 
available on the output pins after an access time. Thus the 
input data supplied at e is available on the output tADI after the 
input data has settled, while the input data supplied at e is 
available tAW after Write Enable is asserted Iow.This function 
is sometimes called "Transparent Write," and Is useful for 
write-through cache applications. 

There are no restrictions on the order of read cycles and 
write cycles. 

7 



IDT10496LL., 1DT100496LL., IDT101496LL 
HIGH SPEED BICMOS ECLSELF-TIMED STATIC RAM 64K (16K x 4-811) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

10496LL13 
100496LL13 

Test 101496LL13 
Symbol Parameter<1) . Condition Min. Max. 

Read Cycle 

tCYC Cycle Time - 13 -
tAA(2) Address Access Time - - ::f::::\:: 10 
tACS(3) Chip Select Access Time - - {:;::::::. 5 
tACLK(4) Access Time from Clock low - - ::,,:,;::r 10 
tWL Clock low Pulse Width - 3 /:/:::. -
tWH Clock High Pulse Width - 10 ....... -
tscs Setup Time for Chip Select - 1 ::::::::::;:: -
tSA Setup Time for Address - 1 .=:(:::::1 -
tHCS Hold Time for Chip Select - 2 :.:::::::::::::' -'.: :.:.:::' 

tHA Hold Time for Address - 2 -
tDH Data Hold from Clock low - 0 -
tDR(S) Data Ready from Clock low - 0 4 

10496LL15 
100496LL15 
101496LL15 

Min. Max. 

15 

3 
12 

2 
o 
o 4 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
NOTES: 27681b112 

1. Input and Output reference level is 50% point of waveform. 
2. Read Cycle is gated by Address when tsA < twL so that the access begins at the settling of Address. Access time is the larger of 1M or tsA + toR. 
3. Read Cycle is gated by Chip Select when tscs < twL so that access begins at the falling edge of Chip Select. Access time. is the larger of lACS or tscs + 

toR. 
4. Read Cycle is gated by Clock when tsA > twLso that access begins at the falling edge of Clock. Access time is the larger of tACLK or twL + toR. 
5. toR(max) is specified when all other gating conditions have been satisfied, specifically, for READ cycle: when tsA > tAA(max) - toR(max) and tscs > tAcs(max) 

- tOR(max) and twL > IACLK(max) - toR(max); for WRITE cycle: when tso > lAol(max) - toR(max) and tSWE > tAw(max) - toR(max). 

READ CYCLE GATED BY ADDRESS (Assumes Chip Select and Clock stable before Address) 

ClK 

DATAoUT 

t----------tCyC---------.l 

I 

INPUT LATCH 
OPEN 

OUTPUT LATCH 
OPEN 

I ~-1.f-----tAA-----~~ 

READ CYCLE GATED BY CHIP SELECT (Assumes Address and Clock stable before Chip Select) 
_____ ~I ____ ~I I 

CS I 

DATAoUT 

I I 

D:~:TCYCLE IGATED ~~ssandchiP~I~smble~ 

· :S:-~-----~ 
5.5 

2768drw09 
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IDT10496lL, IDT100496lL, IDT101496ll 
HIGH SPEED BICMOS ECl SELF-TIMED STATIC RAM 64K (16K x 4-B11) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

10496LL13 10496LL15 
100496LL13 100496LL15 

Test 101496LL13 101496LL15 

Symbol Parameter(1) Condition Min. Max. Min. Max. Un" 
Wr"e Cycle(2) 

tAW(3) Write Enable low to Data Valid - - 5 - 5 ns 

tAO~4) Data In Valid to Data Out Valid - - 5 - 5 ns 

tSWE Setup Time for Write Enable - 1 - 1 - ns 

tSD Setup Time for Data In - 1 - 1 - ns 

tHWE Hold Time for Write Enable - 2 - 2 - ns 

tHO Hold Time for Data In - 2 - 2 - ns 

NOTES: 2768tl113 

1. Input and Output reference level is 50% point of waveform. 
2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after rising 

edge of clock. 
3. Access time is the larger of tAw or tsWE + toR. 
4. Access time is the larger of tAOI or tso + tOR. 

WRITE CYCLE 
~---------------;CYC----------------~ 

elK 

ADDR 

DATAIN 

DATAoUT PREVIOUS 
CYCLE DATA 

OUTPUT LATCH 
OPEN 

INPUT DATA ON 
OUTPUT LATCHES 

5.5 

2768drw10 
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IDT10496LL, IDT100496LL, IDT101496LL 
HIGH SPEED BICMOS ECL SElf-TIMED STATIC RAM 64K (16K x 4-811) COMMERCIAL TEMPERATURE RANGE 

CLOCK INPUT 

The clock Input circuit has been designed to accomodate both slngle-ended and differential mode operation. Differential mode 
exhibits better common-mode noise rejection and Is obtained by driving both true and complement clock line. with a differential driver, 
.s shown In Figure (a). Single-ended operation Is achieved as either faJJlng-edge-actlve or rlslng-edge-actlve, as shown In Figures (b) 
and (c), respectively. vee Is designed to drive clock Input only and Is not Intended to be used for any other purpose. 

(a) Differential Mode 

ORDERING INFORMATION 
lOT xxx x 

Device Type Architecture 

Vaa 

xx x 

(b) Falllng-Edge-Active 
Single-Ended Mode 

x 
Speed Package Processl 

Temp. Range 
r 

5.5 

Blank 

C 
Y 

13 
15 

LL 

10496 

100496 

101496 

(c) Rlslng-Edge-Actlve 
Single-Ended Mode 

2768 drw 11 

Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 

Latched Inputs, Latched Outputs 

64K (16K x 4-bit) BiCMOS ECL-10K 
Self-Timed Static RAM 

64K (16K x 4-bit) BiCMOS ECL-100K 
Self-Timed Static RAM 

64K (16K x 4-bit) BiCMOS ECL-1 01 K 
Self-Timed Static RAM 

2768 drw 12 
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t;)~ SELF-TIMED BiCMOS ECl PRELIMINARY 
IDT10496RL 

STATIC RAM IDT100496RL 

In1egriltecl Device TechnoloJD'. Inc. 
64K (16K x 4-BIT) STRAM IDT101496RL 

FEATURES: 
• 16,384-words x 4-bit organization 
• Self-Timed, with registers on inputs and latches on 

outputs 
• Balanced ReadlWrite cycle time: 10/12115 ns 
• Access time: 10/12115 ns (max.) 
• Fully compatible with ECl logic levels 
• Through-hole DIP and surface-mount packages 

DESCRIPTION: 

and latches on outputs, and the self-timed write operation, 
provide enhanced system performance over conventional 
RAMs, providing easier design and improved system level 
cycle times. 

Inputs are captured by the leading edge of an externally 
supplied differential clock. The small input valid window re
quired means more margin for system skews. Logic-te-memory 
propagation delay is included in device cycle time calculation, 
allowing this device to deliver better system performance than 
asynchronous SRAMs and glue logic. 

Write timing is controlled internally based on the clock. 
The IDT10496Rl, IDT100496Rl and IDT101496Rl are 

65,536-bit high-speed BiCEMOSTM ECl static random ac
cess memories organized as 16K x 4, with inputs and outputs 
fully compatible with ECl levels. Clocked registers on inputs 

Write Enable has no special requirements. The device allows 
balanced read and write cycle times, and reads and writes can 
be inserted in any order. 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

A13 

Do 
01 

D2 

D3 

ClK 
ClK 

• 
• 
• 
• 
• 
• 

R • 
E • G 
I • 
S • T 
E • 
R • 

BICEMOS II a tradermrkof Integrated DIIVIce Technology, Inc. 

DECODER 

COMMERCIAL TEMPERATURE RANGE 
e 1990 Integrated DevIce Technology, Inc. 

• 
• 
• 
• 
• 
• 

65,536-BIT 
MEMORY ARRAY 

• • • • • 
SENSE AMPS 

AND READIWRITE 
CONTROL 

WRITE-PULSE 
GENERATOR 

5.6 

A 

MUX 

B 

AlB 

REF. VOLTAGE 
GENERATOR 

~ Vee 

~ VEE 

VBB 

Co 
01 
02 

03 

* ~1drw01 
HOLD/OPEN 
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IDT10496RL, IDT100496RL, IDT101496RL 
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

CS 1 32 WE 
Do 2 31 Vee 
01 3 30 ClK 
02 4 29 ClK 
03 5 28 NC 
00 27 NC 
01 7 26 A13 

Vee 8 25 A12 
Vee 9 24 VEE 
02 10 23 All 
03 11 22 Al0 
Ao 12 21 A9 
Al 13 20 A8 
A2 14 19 A7 
A3 15 18 A6 
A4 16 17 A5 2nl drw02 

TOP VIEW 

PIN DESCRIPTION 
Symbol Pin Name 

Ao through A13 Address Inputs 

Do through 03 Data Inputs 

Co through Q3 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull down) 

ClK,ClK Differential Clock Inputs 

VBe Reference Voltage Output (=1.32V) 

VEE More Negative Supply Voltage 

Vee less Negative Supply Voltage 

NC No Connect - not internally bonded 

AC OPERATING RANGES(1) 
110 VEE Temperature 

10K -5.2V±5% o TO 75°C, air flow exceeding 2 mlsec 

100K -4.5V±5% o TO 85°C, air flow exceeding 2 mlsec 

101K -4.7SV to -5.46V o TO 75°C, air flow exceeding 2 mlsec 

400-MII-Wlde 
CERAMIC PACKAGE 

C32 

LOGIC SYMBOL 

Ao 
Al 
A2 
A3 
A4 
As 
As 
A7 
As 
A9 
Al0 
All 
A12 
A13 

300-MII-Wlde 
PLASTIC SOJ PACKAGE 

Y32 

00 
01 
02 
03 

---
ClKCLKWECS 

16Kx4 
STRAM 2nl drw05 

NOTE: 27641b102 

1. Referenced to Vee 

CAPACITANCE (TA=+25°C, f=1.0MHz) TRUTH TABLE(1) 

DIP SOJ CS WE ClK Dataou-r{2) Function 

Symbol Parameter Typ. Max. Typ. Max. Unit H X t l Deselected 

CrNCLK Input 6 - 3 - pF L H t RAM Data Read 
Capacitance 
ClK/ClK l l t WRITE Data Write 

QN Input 4 - 3 - pF 
Capacitance __ 
except ClK/CLK 

NOTES: 
1. H=High, l=low, X=Don't Care 
2. DATAouT initiated by falling edge of ClK. 

2n31b104 

CouT Output 6 - 3 - pF 
Capacitance 

2n31b103 

5.6 2 



IDT10496RL, IDT100496Rl, IDT101496Rl 
HIGH SPEED BICMOS ECl SELF-TIMED STATIC RAM 64K (16K x 4-BI1) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperatura Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 2nl1bIOS 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
VEE = -5.2V, Rl =500. to -2.0V, TA = 0 to +75°C for DIP, air flow exceedlr11 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN .. V IHA or V IlB 

VOl Output LOW Voltage V IN .. V IHA or V IlB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA 

VOle Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for Alllnputs(2) 

Vil Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs(2) 

IIH Input HIGH Current VIN = VIHA CS 

Others 

III Input LOW Current VIN=VllB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V, TA = +25°C and maximum loading. 
2. Except ClK and ClK, one of which is tied low and one is tied high. 

5.6 

COMMERCIAL TEMPERATURE RANGE 

2 mtsec) 
Min. (8) Typ.<l) Max. (A) Unit TA 

-1000 -840 mV O°C 
-960 -885 -810 25°C 
-900 -720 75°C 

-1870 -1665 mV O°C 
-1850 - -1650 25°C 
-1830 -1625 75°C 

-1020 mV O°C I 
-980 - - 25°C 
-920 75°C 

-1645 mV O°C 
- - -1630 25°C 

-1605 75°C 

-1145 -840 mV O°C 
-1105 - -810 25°C 
-1045 -720 75°C 

-1870 -1490 mV O°C 
-1850 - -1475 25°C 
-1830 -1450 75°C 

- - 220 ~ -
- - 110 J.LA -

0.5 - 170 J.LA -
-so - 90 ~ -

-260 -200 - mA -
2nl1b108 
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1DT10496RL, IDT100496Rl, IDT101496Rl 
HIGH SPEED BICMOS EClSELF-TIMED STATIC RAM 64K (16K x 4-BIT) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 
VTERM Terminal Voltage +0.5 to -7.0 V 

With Respect to GND 

TA Operating Temperature o to +85 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PI Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 2nl1bI07 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM 

RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.SV, RL =50n to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN .. V IHA or V ILB 

VOL Output LOW Voltage V IN .. V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN .. V IHB or V ILA 

VOLe Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for Alllnputs(2) 

VIL Input LOW Voltage Guaranteed Input Voltage 
low for Alllnputs(2) 

IIH Input HIGH Current VIN= VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -4.5V. TA = +25°C and maximum loading. 
2. Except ClK and CIK. one of which is tied low and one is tied high. 

5.6 

COMMERCIAL TEMPERATURE RANGE 

Min. (B) Typ.<l) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 (.LA 

- - 110 

0.5 - 170 (.LA 

-50 - 90 

-240 -180 - mA 
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IDT10496RL, IDT100496RL, IDT101496RL 
HIGH SPEED BICMOS ECLSELF·nMED STATIC RAM UK (16K x 4·BI1) 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Ratln~ Value Unit 
VTERM Terminal Voltage +0.5 to ·7.0 V 

With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 

may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-101 K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, Rl =soo to -2.0V, TA = 0 to +7SoC for DIP, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions Min. (B) 

VOH Output HIGH Voltage V IN - V IHA or V ILB -1025 

VOL Output LOW Voltage V IN - V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN - V IHB or VILA -1035 

VOLC Output Threshold LOW Voltage V IN - V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs(2) 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 
Low for Alllnputs(2) 

IIH Input HIGH Current VIN= VIHA CS -
Others -

IlL Input LOW Current VIN-VILB CS 0.5 

Others -so 
lEE Supply Current All Inputs and Outputs -260 

Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2S0C and maximum loading. 
2. Except elK and ClK, one of w.hich is tied low and 01)8 is tied high. 

5.6 

COMMERCIAL TEMPERATURE RANGE 

Typ.(1) Max. (A) Unit 

-955 -880· mV 

-1715 -1620 mV 

- - mV 

- -1610 mV II 
- -880 mV 

- -1475 mV 

- 220 ~ 
- 110 

- 170 ~ 

- 90 

-200 - mA 

5 



IDT1C496RL, IDT100496RL,IDT101496RL 
HIGH SPEED BICMOS ECLSELF·TlMED STATIC RAM 64K (16K x 4-BI1) COMMERCIAL TEMPERATURE RANGE 

AC TEST LOAD CONDITION AC TEST INPUT PULSE 
Vcc(GNO) 

0.01 ~F.I. VEE 

RISE/FALL TIME 

DATAOUT 

50n 

I 
3OpF* 

-2.0V -

*Includes probe and 
jig capacitance 

Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IDT10496Rl, IDT100496Rl and IDT101496Rl Self

Timed BiCMOS ECl static RAMs (STRAM) provide high 
speed with low power dissipation typical of BiCMOS ECL. 
On-chip logic additionally helps improve system performance. 
The ECl-101K meets electrical specifications that combine 
the ECl-100K temperature and voltage compensated output 
levels with the high-speed of ECl-10K VEE compatibility 
(-S.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses, input data, and control status. Inputs are 
sampled on the rising edge of the clock (ClK) input (falling 
edge of ClK). In the case of a write cycle, the memory cell is 
written during the clock-high time, and write data conducted to 

FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

5.6 

Min. 

-
-

20% J€ 
tR tF 

tR = tF = 2.0ns typo 
Note: All timing measurements are 

referenced to 50% input levels. 
2nl drw07 

Typ. Max. Unit 

2 - ns 

2 - ns 
2nl1bfll 

the outputs. Output data flows out the output latch and is held 
into the next cycle. 

READ TIMING 
In a typical read cycle, the read address is captured by the 

rising edge of clock, as at 0 below. Then, when clock goes 
low, the read data forthe read address clocked in at 0 is gated 
through the output latch to the output pins. There is a short 
delay from falling clock to output ready, called tOR (see Read 
Cycle Timing). If the clock-high time (twH) is shorter than the 
inherent access-time of the cell, output is guaranteed valid 
after the specified lACC. But if tWH is longer than the cell 
access-time, output data will be valid tOR after clock goes low. 
Thus, the time it takes from clock-to-output for any given 

6 



IDT10496RL, IDT100496RL, IDT101496RL 
HIGH SPEED BICMOS ECLSELF-TiMED STATIC RAM 64K (16K X 4-BI1) 

address (the latency, or lACC) is 
lAcc = lACC or (tWH + tOR), 

whichever is larger. 
The output latch takes some time to change state for the 

next cycle, but this time is very short. Therefore, data hold time 
from clock low (tDH) is specified as zero minimum hold time. 

DESELECT TIMING 
Because the outputs are latched, they will continue to drive 

the output pins until a disable state is clocked through the 
device. The deselected state is achieved by de-asserting chip 
select (CS high) at rising edge of clock. This case occurs at 
@ below. Outputs then attain the disable state (low) tACC later. 
Status of other inputs do not effect the disabling of the device 
when chip select is de-asserted with the proper relation to 
clock. 

5.6 

COMMERCIAL TEMPERATURE RANGE 

WRITE TIMING 
Write cycles are identical to read cycles, except that write 

enable and write data need also be supplied, with the appro
priate setup and h~1d timing. The device has on-chip timing 
that handles all aspects of writing data into the addressed 
RAM cell without the need for external write-pulse generation. 
The timing logic uses the clock-high time as the write pulse, 
and thus determines the minimum clock-high time, tWH. 

In addition to writing to the RAM cell, the write data is fed 
to the output register by a multiplexer, so that write data is 
available on the output pins in the appropriate time slot (i.e. 
after tWH + tOR). This function is sometimes called "Transpar
ent Write," and is useful for write-through cache applications. 
Thus the input data sampled at @) is available on the output at 
the end of the cycle. 

There are no restrictions on the order of read cycles and 
write cycles. 

7 



IDT10496RL, IDT100496Rl, IDT101496Rl 
HIGH SPEED BICMOS ECl SELF·T1MED STATIC RAM 64K (16K x 4·BI1) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 
1 0496RL1 0 10496RL12 

100496RL10 100496RL12 
Test 101496RL10 101496RL12 

Symbol Parameter<1) Condition Min. Max. Min. Max. 

Read Cycle 

tCYC Cycle Time - 10 - 12 -
tAcd2) Access Time from Clock High - - 10 - 12 

tWl Clock low Pulse Width - 5 - 5 -
tWH Clock High Pulse Width - 5 - 5 -
tscs Setup Time for Chip Select - 1 - 1 -
tSA Setup Time for Address - 1 - 1 -
tHCS Hold Time for Chip Select - 2 - 2.5 -
tHA Hold lime for Address - 2 - 2.5 -
tDH Data Hold from Clock low - 2 - 2 -
tOR Data Ready from Clock low - 0 5 0 5 

NOTES: 
1. Input and Output reference level is 50% point of waveform. 
2. Access time is the larger of lAcc or twH + toR. 

READ CYCLE TIMING DIAGRAM 

~------ tCYC -----i~ 

ClK OUTPUT LATCH 
OPEN 

OUTPUT LATCH 
HELD 

~---tWH--~~---~L 

. CS 

ADDR 

DATAour 

5.6 

10496RL15 
100496RL15 
101496RL15 

Min. Max. Unit 

15 - ns 

- 15 ns 

6 - ns 

6 - ns 

1 - ns 

1 - ns 

2.5 - ns 

2.5 - ns 

2 - ns 

0 5 ns 
2nl1blll 

2nl drw09 
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IDT10496RL, IDT100496RL, IDT101496Rl 
HIGH SPEED 8ICMOS ECl SELF-TIMED STATIC RAM 64K (16K X 4-811) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 
1 0496RL1 0 10496RL12 10496RL15 

100496RL10 100496RL12 100496RL15 
Test 101496RL10 101496RL12 101496RL15 

Symbol Parameter<1) Condition Min. Max. Min. Max. Min. Max. Unit 

Write Cycle(2) 

tSWE Setup Time for Write Enable - 1 - 1 - 1 - ns 

t50 Setup Time for Data In - 1 - 1 - 1 - ns 

tHWE Hold Time for Write Enable - 2 - 2.5 - 2.5 - ns 

tHO Hold Time for Data In - 2 - 2.5 - 2.5 - ns 
NOTES: 2m III 12 

1. Input and Output reference level is 50% point of waveform. 
2. All Setup. Hold. and Access timing are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after falling 

edge of clock. 

WRITE CYCLE TIMING DIAGRAM 

elK 

ADDR 

DATAOUT 

...... ------·tCYC------1I--t 

OUTPUT LATCH 
OPEN 

t----twH----.--- tWl 

5.6 

OUTPUT LATCH 
HELD 

2771 drw10 
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IDT10496RL, IDT100496Rl,IDT101496Rl 
HIGH SPEED BICMOS ECl SELF-TIMED STATIC RAM 64K (16K x 4-811) COMMERCIAL TEMPERATURE RANGE 

CLOCK INPUT 

The clock Input circuit has been designed to accomodate both slngle-ended and differential mode operation. Differential mode 
exhlblt.beHer common-mode noise reJection and Is obtained by driving both true and complement clock lines with a differential driver, 
as shown In Figure (a). Single-ended operation Is achieved as either falllng-edge-active or rlslng-edge-actlve, as shown In Figures (b) 
and (c), respectively. vee Is designed to drive clock Input only and Is not Intended to be used for any other purpose. 

(a) Differential Mode 

ORDERING INFORMATION 
lOT xxx x 

VBB 

xx x 

(b) Falling-Edge-Aetive 
Single-Ended Mode 

x 
Device Type Architecture Speed Package Process! 

Temp. Range 
I 

5.6 

Blank 

G 
Y 

10 
12 
15 

Rl 

10496 

100496 

101496 

(e) Rlslng-Edge-Aetlve 
Single-Ended Mode 

2nl drwll 

Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 

Registered Inputs, latched Outputs 

64K (16K x 4-bits) BiGMOS EGl-10K 
Self-Timed Static RAM 

64K (16K x 4-bits) BiG MaS EGL-100K 
Self-Timed Static RAM 

64K (16K x 4-bits) SiGMaS EGl-101K 
Self-Timed Static RAM 

2nl drw12 
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AOVANCE t;)@ HIGH-SPEED BiCMOS ECl INFORMATION 
STATIC RAM 64K (16K x 4-BI1) IOT10497 

IOT100497 with SYNCHRONOUS WRITE IOT101497 integrAted Device Technology. Inc. 

FEATURES: 
• 16.384-words X 4-bit organization 
• Address access time: 12115 ns 
• Read Data output latch for extended hold time 
• Short Write Cycle input data and address valid time 
• Pin compatible with standard 16K x 4 
• Through-hole DIP and surface-mount packages 

DESCRIPTION: 
The IDT10497. IDT100497 and IDT101497 are 65.536-bit 

high-speed BiCEMOSTM ECl static random access memo
ries organized as 16K x 4. with inputs and outputs fully 
compatible with ECl levels. Internal registers on inputs 

FUNCTIONAL BLOCK DIAGRAM 

...-~ 
I-

ADDRESS -
COMPARE .... 

~ 

~ / -Ao I--
A · A13 III 

r--
INPUT · DECODER 
MUX · ~ 

B • 
'-- R · E Mr 

..-
G - r--
I 
S 
T 
E 
R 

T 

hn.~ 

-~-
-

BICEMOS Is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

provide enhanced Write Cycle performance over conven
tional RAMs. while output read data latch allows longer output 
data hold time providing easier design and improved system 
level cycle times. 

In the read mode. this device is pinout and timing compat
ible with the standard asynchronous SRAMs (IOn 0494). yet 
the addition of an output latch with separate enable control 
allow output data to be captured and held long into the next 
cycle. This minimizes noise on the data bus and provides 
better set-up time margin for the next logic stage in pipelined 
applications. 

In the write mode. the device adds an invisible pipeline 
stage in the write address and data paths. allowing very short 
set-up and hold times for these inputs and less stringent 
requirements for the write pulse input. 

I--· · · 65,536-BIT 

· MEMORY ARRAY 

• · ...-
1 •• • • • 1 

r--'--
SENSE AMPS 

I- Mr 
AND READIWRITE . I- A 

CONTROL l-

l-
OUTPUT 

MUX 

B 

!....--

t-
t-
t-

t-

r--
Lt-;: 
A I-
T r.: 
e p0-

~ 

~ 

>--
>--
>--

Vee 
VEE 

H I- >--

co 
01 

02 

03 

~~ 
p0-

* HOLD .. 

2n4drwOl 

AUGUST 1990 

e 1990 Integrated Device Technology, Inc. 5.7 DSC.aoo5l1 
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IOT10497,IOT100497,IOT101497 
HIGH SPEED BICMOS ECl STATIC RAM 64K (16K X 4-BIT) with SYNCHRONOUS WRITE 

PIN CONFIGURATION 

Do 
01 
02 
03 
00 
01 

Vee 

Vee 

02 
03 
Ao 
Al 

A2 
A3 

TOP VIEW 

CS 
WE 
OLE 
A13 
A12 
All 

Al0 

VEE 
A9 
As 
A7 
As 
As 
A4 

400-MII-Wlde 
CERAMIC PACKAGE 

C32 

PIN DESCRIPTIONS LOGIC SYMBOL 
Symbol 

Ao through A13 

Do through 03 

00 through 03 

WE 

CS 

OLE 

VEE 

Vee 

Pin Name 

Address Inputs 

Data Inputs 

Data Outputs 

Write Enable Input 

Chip Select Input (Internal pull down) 

Output Latch Enable 

More Negative Supply Voltage 

Less Negative Supply Voltage 
2n41bIOl 

Ao 
Al 

A2 
A3 
A4 
As 
A6 
A7 
As 
A9 
Al0 

A11 
A12 
A13 

COMMERCIAL TEMPERATURE RANGE 

300-MII-Wlde 
PLASTIC SOJ PACKAGE 

732 

00 
01 
02 
03 

AC OPERATING RANGES(1) CS WE OLE 
2n4drw05 

110 VEE Temperature 

10K -5.2V ±5% o TO 75°e, air flow exceeding 2 mlsec 

lOOK -4.5V ±5% o TO 85°e, air flow exceeding 2 mlsec 

101K -4.75V to -5.46V o TO 75°e, air flow exceeding 2 mlsec 
NOTE: ~1141D1 u, 
1. Referenced to Vee 

CAPACIT NC A E (TA=+25°C, f=1.0MHz) 
DIP SOJ 

Symbol Parameter Typ. Max. Typ. Max. Unit 

e'N Input 4 - 3 - pF 
Capacitance 

GoUT Output 6 - 3 - pF 
Capacitance 

2n41b103 

5.7 

TRUTH TABLE(1) 
CS WE OLE 

H X X 

L H L 

L H H 

L L X 

NOTES: 

16Kx4 
SRAM 

Dataour<2) 

L 

RAM Data 

RAM Data 

L 

1. H=High, L=Low, X=Don't Care 
2. DATAoUT initiated by falling edge of OLE. 

Function 

Deselected 

Read 

Output Held 

Write 
2n41b104 
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10110497,101100497,101101497 
HIGH SPEED BICMOS ECLSTATIC RAM 64K (16K x 4-BI1) with SYNCHRONOUS WRITE 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol RatlnQ Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 27741b105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5.2V, RL =500. to -2.0V, TA = 0 to + 75°C, air flow exceeding 2 mise c) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN = V IHA or V ILB -1870 

I -1850 
-1830 

VOHC OutputThreshold HIGH Voltage V IN = V IHB or VILA -1020 
-980 
-920 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for All Inputs -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
. Low for All Inputs -1850 

-1830 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current VIN - VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -260 

NOTES: 
1. Typical parameters are specified at Vee = -S.2V, TA = +2SOC and maximum loading. 

5.7 

COMMERCIAL TEMPERATURE RANGE 

Typ'<') Max. (A) Unit TA 
-840 mV O°C 

-885 -810 25°C 
-720 75°C 

-1665 mV O°C 
- -1650 25°C 

-1625 75°C 

mV O°C 
I 

- - 25°C 
75°C 

-1645 mV O°C 
- -1630 25~C 

-1605 75°C 

-840 mV O°C 
- -810 25°C 

-720 75°C 

-1490 mV O°C 

- -1475 25°C 
-1450 75°C 

- 220 IlA -
- 110 IlA -
- 170 IlA -
- 90 IlA -

-200 - mA -
27741b106 
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IOT10497,101100497,101101497 
HIGH SPEED BICMOS ECl STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to "7.0 V 
With Respect to GND 

TA Operating Temperature o to + 85 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 W 

lOUT DC Output Current (Output -50 mA 
High) 

NOTE' 77411>10 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, RL =50n to -2.0V, TA = 0 to +85°C, air flow exceeding 2 mIse c) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN ... V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA 

VOLC Output Threshold LOW Voltage V IN .. V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 

Low for All Inputs 

IIH Input HIGH Current VIN .. VIHA CS 

Others 

IlL InputLOW Current V IN = V ILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTE: 
1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading. 

5.7· 

COMMERCIAL TEMPERATURE RANGE 

Min. (B) Typ.<l) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 J.1.A 

- - 110 

0.5 - 170 J.1.A 

-50 - 90 

-240 -180 - mA 
277411>108 
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IDT10497, IDT100497, IDT101497 
HIGH SPEED BlCMOS ECl STATIC RAM 64K (16K X 4·BIT) with SYNCHRONOUS WRITE 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to ·7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias ·55 to +125 °C 

TSTG Storage I Ceramic ·65 to +150 °C 
Temperature Plastic ·55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current ·50 mA 
(Output High) 

NOTE: 2n41b109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-101K DC ELECTRICAL CHARACTERISTICS 
(VEE = ·5.2V, RL =500 to ·2.0V, TA = 0 to +75°C, air flow exceeding 2 mise c) 

Symbol Parameter Test Condition 

VOH Output HIGH Voltage V IN .. V IHA or V ILB 

VOL Output LOW Voltage V IN .. V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN .. V IHB or V ILA 

VOLC Output Threshold LOW Voltage V IN - V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs 

IIH Input HIGH Current V IN =VIHA CS 

Others 

IlL Input LOW Current V IN .. V ILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2SoC and maximum loading. 

5.7 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.<1) Max. (A) Unit 

·1025 ·955 ·880 mV 

·1810 ·1715 ·1620 mV 

·1035 - - mV 

- - ·1610 mV 

-1165 - -880 mV I 
-1810 - -1475 mV 

- - 220 ~ 
- - 110 

0.5 - 170 J.LA 

-50 - 90 

-260 -200 - mA 
27741b110 
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IDT10497, IOT100497,1DT101497 
HIGH SPEED BICMOS ECl STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

AC TEST LOAD CONDITION 
Vee (GND) 

0.01J.1.F I. VEE 

RISE/FALL TIME 

DATAoUT 

son r 30PF
' 

-2.0V -

·Includes probe and 
jig capacitance 

2n4drw06 

AC TEST INPUT PULSE 

:~::: __ muj[ 
20% ]0,0% 

tR tF 
tR = tF = 2.0ns typo 

Note: All timing measurements are 
referenced to 50% input levels. 

2n4drw07 

TEST CON OITION 

FUNCTIONAL DESCRIPTION 
The IDT1 0497. IDT1 00497, and IDT1 01497 BiCMOS ECl . 

static RAMs (SRAM) with SYNCHRONOUS WRITE provide 
high speed with low power dissipation typical of BiCMOS 
ECL. On-chip logic additionally helps improve system per
formance, yet the device is pinout-compatible with asynchro
nousequivalents(i.e ... IDT10494,IDT100494, and IDT101494 
respectively). The ECl-101K meets electrical specifications 
that combine the ECl-100K temperature and voltage com
pensated output levels with the high-speed of ECl-1 OK VEE 
compatibility (-5.2V). 

FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

~UU~~ ______ JI e 
READ DESELECT WRITE READ 

WE 

As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses and input data, during a write cycle only. 
Inputs are sampled on the rising edge of the Write Enable 
(WE). The write cycle is pipelined: the memory cell is written 
during the WE-lOW time in the next cycle. 

Read cycles are not pipelined and operate identically to an 
asynchronous device, except that an output latch is provided 
to capture and hold Read data. 

WRITE WRITE READ READ 

ADDR lyjCJj)'tL--==----__ JtlYJt.'IYJ(;£:i.')JJJL-.:=--.-W 0 0 f\1\,f\f\/\f\I'If\ m 
~ ~------II~------~ ~~I\------~II~------~ 

OAT AoUT \7\7ifVOO\fiJ\iJ'iJ\7\J\J1\r.R\I 
(~D~b~)1Y~po~~~~~~~~~ ________ ~YJt.'IYJ~~~~ ____________ -+J~~~~~~~~Y\ 

e 8 (l) 
DESELECT DATA DATA 

2n4drwOS 
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IDT10497, IDT100497, IDT101497 
HIGH SPEED BlCMOS ECLSTATIC RAM 64K (16K X 4-811) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

READ TIMING 
The read timing on the device is asynchronous. DataouT 

is held low until the device is selected by Chip Select (CS). 
Then Address (ADDR) settles and data appears on the output 
after time tAA, as at 0 below. 

DataouT is held for a short time (tOH) after the address 
begins to change for the next access, as can be seen at 8-
allowing addresses to begin to change early for the next cycle 
- then ambiguous data is on the bus until a new time fAA. 

To avoid this noise on the bus and provide for longeroutput 
hold time, this device includes an output Read data latch 
which allows Read data to flow out while Output Latch Enable 
(OLE) is low, and then hold when OLE is high. Thus in the 
example below Read data at 8 is held until Read data at (1) is 
ready for output. 

Note that DataouT is disabled (held low) by CS high or WE 
low, regardless of the state of the Output Latch. 

DESELECT TIMING 
Deselect timing is identical to a standard asynchronous 

device. This case occurs at @ below. Outputs attain the 
disable state (low) tRCS later Chip Select (CS) is taken to a 
high logic state. Status of other inputs do not effect the 
disabling of the device when chip select is de-asserted. 

5.7 

WRITE TIMING 
Write cycles pipe lined to allow easier design and higher 

system performance. The write pulse created on the WE input 
is used as a strobe to clock in the Write Address and Data into 
a register. This address and data are held in the register until 
the next write cycle, when they are used to write into the 
memory array through the Input Multiplexor. 

Note the very short valid window required f.or Write Address 
and Data inputs. This is because these signals are captured 
by the input register. This means that input data may arrive 
late in the cycle, as at 6) below, ordata and address may arrive 
late, as at 0 below. 

DataouT is disabled during the Write Cycle. If CS is held 
low (active) and addresses remain unchanged, the DataouT 
pins will output the written data after "Write Recovery Time
(tWR), as for a standard asynchronous device. 

There is a special case when a Read cycle follows directly 
a Write Cycle to the same address. The memory array has not 
yet been updated with the Write data - it is still in the input 
register. This case is handled by including an address 
comparator and Output Multiplexor on the device: if the 
address being presented on the input pins is the same as the 
address stored in the input register, the data presented to the 
output pins is also from the input register. 

7 
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IOT10497,10T100497,IOT101497 
HIGH SPEED BICMOS ECl STATIC RAM 64K (16K x 4-BI1) with SYNCHRONOUS WRITE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

5ymbol Parameter(1) 

Read Cycle 

tAA(2) Address Access Time 

tACS Chip Select Access Time 

tRCS Chip Select Recovery Time 

tOH Data Hold from Address Change 

tOlEl Latch Enable Low Pulse Width 

tAHO Address Valid to OLE High 

tOH Data Hold from Clock Low 

tOR Data Ready from Clock Low 

Test 

Condition 

-
-
-
-
-
-
-
-

10497512 
100497512 
101497512 

Min. Max. 

o 4 

COMMERCIAL TEMPERATURE RANGE 

10497515 
100497515 
101497515 

Min. Max. 

15 

3 
.'.;. 

4 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
NOTES: 2n41>112 

1. Input and Output reference level is 50% point of waveform. 
2. Read Data is valid at tAA or tAHO - toLEL + toR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and 

then access is tOR after OLE" goes low. 

READ CYCLE GATED BY CHIP SELECT 

DATAouT 

READ CYCLE GATED BY ADDRESS 

ADDR 

DATAOUT 

OUTPUT LATCH TIMING 

f4---------tAHO--+------~ 

DATAOUT 
2n4drw09 
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IOT10497, 10T100497, IOT101497 
HIGH SPEEO BICMOS ECl STATIC RAM 64K (16K X 4-BI1) with SYNCHRONOUS WRITE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

Test 

Symbol Parameter<1) Condition 

Write Cycle 

tw Write Pulse Width -
twscs Setup Time for Chip Select -
twSA Setup Time for Address -
twso Setup Time for Data In -
tWHCS Hold Time for Chip Select -
tWHA Hold Time for Address -
tWHD Hold Time for Data In -
tws Write Disable Time -
tWR Write Recovery Time -

NOTE: 
1. Input and Output reference level is 50% point of waveform. 

WRITE CYCLE TIMING DIAGRAM 

DATAIN 

10497512 
100497512 
101497512 

Min. Max. 

10 

o 

2 

5 

5 

t-+-------tw------I~ 

DATAOUT 

5.7 

COMMERCIAL TEMPERATURE RANGE 

10497515 
100497515 
101497515 

Min. Max. 

12 -
1 {to::):: -
1 ,,:/t. -
1 <:t l

) 
-

2 ::::;::::1":: -
2 i::;:;:}l -
2 ir:;:;;:~~:: -
- <t::iir' 5 

- 5 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2n41b113 

2n4drw10 
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IDT10497,IDT100497,1DT101497 
HIGH SPEED BICMOS ECl STAT1C RAM 64K (16K X 4-BIT) with SYNCHRONOUS WRITE 

ORDERING INFORMATION 
lOT xxx x xx x x ----

Device Type Architecture Speed Package Process! 
Temp. Range 

I 

5.7 

Blank 

C 
Y 

12 
15 

S 

10497 

100497 

101497 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 

Standard (Write logic, Read latch) 

64K (16K x 4-b~s) BiCMOS ECl-10K 
Static RAM with Synchronous Wr~e 

64K (16K x 4-bits) BiCMOS ECl-100K 
Static RAM with Synchronous Wr~e 

64K (16K x 4-bits) BiCMOS ECl-101K 
Static RAM with Synchronous Wr~e 

2n4drwll 
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~® HIGH-SPEED BiCMOS ECl ADVANCE 
INFORMATION 

STATIC RAM 64K (16K x 4-BIT) IDT10498 
with CONDITIONAL WRITE IDT100498 

IntegrUecl Device Technology. Inc. 

FEATURES: 
• 16,384-words X 4-bit organization 
• Address access time: 12115ns 
• Read Data output latch for extended hold time 
• Short Write Cycle input data and address valid time 
• Write Cycle may be terminated very late in the cycle 
• Pin compatible with standard 16K x 4 
• Through-hole DIP and surface-mount packages 

DESCRIPTION: 
The IDT1 0498, I DT1 00498 and I DT1 01498 are 65,536-bit 

high-speed BiCEMOSTM ECl static random access memo
ries organized as 16K x 4, with inputs and outputs fully 
compatible with ECl levels. Internal registers on inputs 

FUNCTIONAL BLOCK DIAGRAM 

r-~ 
r-

ADDRESS = 
COMPARE 

r-

t-V 
Ao I---· A -· A13 -

IDT101498 

provide enhanced Write Cycle performance over conven
tional RAMs, while output read data latch allows longer output 
data hold time providing easier design and itnproved system 
level cycle times. 

In the read mode, this device is pinout and timing compat
ible with the standard asynchronous SRAMs (IDT1 0494), yet 
the addition of an output latch with separate enable control 
allow output data to be captured and held long into the next 
cycle. This minimizes nOise on the data bus and provides 
better set-up time margin for the next logic stage in pipelined 
applications. 

In the write mode, the device adds an invisible pipeline 
stage in the write address and data paths, allowing very short 
set-up and hold times for these inputs and less stringent 
requirements for the write pulse input. Additionally, the 
address and data paths to the input register are gated by the 
Conditional Write Multiplexor, which allows termination of a 
Write cycle late in the cycle. 

l"-
• · ----

U-A 

,.- INPUT - DECODER · 65,536-BIT 
MEMORY ARRAY ----

Vcc' 

VEE 
MUX . 

L-- f-

~B B • 
r- R -CONDo E AlB' 

,---
WRITE G 

Do MUX I • A S · f-
T 

f- E r--
R 

:=B 
f-

f-
AlB' 

r-
Io..r-

-v I "' I -

BiCEt.lOS III a lrademark of Inlegraled OWIce Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

e 1990 Imegraled DevIce Technology, Inc. 5.8 

· • 
• r--

1· • • • -1 
r- AiI3 

SENSE AMPS 
AND READIWRITE r-A 

CONTROL r-
r-

OUTPUT 
MUX 

B 

--
L - A 

- T 
c 

'-- H 

~!. 

'-- :>--

=~ 
t:>--
~ 

"""" 

* HOl.DI 

2m 

00 
01 

02 
03 

nOl 

SEPTEMBER 1990 
~1211 

1 
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IDT10498,IDT100498,IDT101498 HIGH SPEED BICMOS 
ECl STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 

PIN CONFIGURATION 

Do 
01 
02 
03 
00 
01 

Vee 
Vee 
02 
03 
Ao 
A1 

A2 
A3 

TOP VIEW 

CS 
WE; 
OLE 
A13 

A12 
A11 
A10 

VEE 
Ag 
As 
A7 
As 
As 
A4 

2777 drw 02 

400-MII-Wlde 
CERAMIC PACKAGE 

C32 

PIN DESCRIPTIONS LOGIC SYMBOL 
Symbol Pin Name 

Ao through A13 Address Inputs 

Do through 03 Data Inputs 

Co through 03 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull down) 

OLE Output Latch Enable 

VEE More Negative Supply Voltage 

Vee Less Negative Supply Voltage 
27771bIOl 

AC OPERATING RANGES(1) 
110 VEE Temperature 

10K -S.2V±5% o TO 75 DC, air flow exceeding 2 mlsed 

100K -4.SV±5% o TO 85°C, air flow exceeding 2 mlsed 

101K -4.7SV to -5.46V o TO 7S oC, air flow exceeding 2 mlsed 

NOTE: 27771b102 

1. Referenced to Vee 

CAPACITANCE (TA=+25°C, f=1.0MHz) 

DIP SOJ 

Symbol Parameter Typ. Max. Typ. Max. Unit 

ON Input 4 - 3 - pF 
Capacitance 

CooT Output 6 - 3 - pF 
Capacitance 

Ao 
A1 

A2 
A3 

TRUTH TABLE(1) 
CS WE OLE 

H X X 

L H L 

L H H 

L L X 
27771b1 03 NOTES: 

COMMERCIAL TEMPERATURE RANGE 

, 
2777drw04 

300-MII-Wlde 
PLASTIC SOJ PACKAGE 

Y32 

16Kx4 
SRAM 

2777drw05 

Data OUT (2) Function 

L Deselected 

RAM Data Read 

RAM Data Output Held 

L Write 
27771b104 

1. H=High, L=Low, X=Don't Care _ 
2. DATAouT initiated by falling edge of OLE. 

5.8 2 



1OT10498, IDT100498, 1OT101498 HIGH SPEED BICMOS 
ECl STATIC RAM 64K (16K X 4-BI1) WITH CONDITIONAL WRITE 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 DC 

TBIAS Temperature Under Bias -55 to +125 DC 

TSTG Storage f Ceramic -65 to +150 DC 
Temperature Plastic -55 to +125 

PI Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 2n71b105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 

ECl·10K DC ELECTRICAL CHARACTERISTICS 
(VEE,", -5.2V, RL =50n to -2 OV, TA = 0 to +75°C air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN '" V IHA or V ILB 

VOL Output lOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN '"' V IHB or VILA 

VOle Output Threshold lOW Voltage V IN - V IHB or VILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input lOW Voltage Guaranteed Input Voltage 
low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input lOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2SoC and maximum loading. 

5.8 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.l1) Max. (A) Unh TA 
-1000 -840 mV O°C 
-960 -885 -810 25°C 
-900 -720 75°C 

-1870 -1665 mV O°C 
-1850 - -1650 25°C 
-1830 -1625 75°C 

-1020 mV O°C 
-980 - - 25°C 
-920 75°C I 

-1645 mV O°C 
- - -1630 25°C 

-1605 75°C 

-1145 -840 mV O°C 
-1105 - -810 25°C 
-1045 -720 75°C 

-1870 -1490 mV O°C 
-1850 - -1475 25°C 
-1830 -1450 75°C 

- - 220 JLA -
- - 110 JLA -

0.5 - 170 JLA -
-50 - 90 ~A -

-260 -200 - rnA -

3 



IDT10498,IDT100498,IDT101498 HIGH SPEED BICMOS 
ECl STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 
VTERM Terminal Voltage +0.5 to -7.0 V 

With Respect to GND 

TA Operating Temperature o to + 85 DC 

TBIAS Temperature Under Bias -55 to +125 DC 

TSTG Storage I Ceramic -65 to +150 DC 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOTE. 277711:>10 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, RL =50.0 to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Vohage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Vohage V IN .. V IHB or V ILA 

VOLC Output Threshold LOW Vohage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 

Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 
NOTE: 
1. Typical parameters are specified at VEE = -4.5V, T A = +25°C and maximum loading. 

5.8 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.(1) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 ~A 

- - 110 

0.5 - 170 ~ 

-50 - 90 

-240 -180 - mA 
2mbiOO 
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IDT10498, 1DT100498, IDT101498 HIGH SPEED BICMOS 
ECL STATIC RAM 64K (16K X 4-BIT) WITH CONDITIONAL WRITE 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PI Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 27781b109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-101K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL=son to -2.0V, TA = 0 to +7SoC, airflow exceeding 2 mlsec) 

Symbol Parameter Test Condition 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN '"' V IHB or VILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2S0C and maximum loading. 

5.8 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.<1) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV I 
-1810 - -1475 mV 

- - 220 ~ 

- - 110 

0.5 - 170 ~ 
-50 - 90 

-260 -200 - mA 
2 81b110 77 
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IOT10498,IOT100498,101101498 HIGH SPEED BICMOS 
ECl STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 

AC TEST LOAD CONDITION 

Vcc(GND) 

0.01 ~F.I. VEE 

RISE/FALL TIME 

DATAOUT 

son r 30PF
' 

-2.0V -

"Includes probe and 
jig capacitance 

2n9drw06 

COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 

20% Je 
tR tF 

tR = tF = 2.0ns typo 

Note: All timing measurements are 
referenced to 50% Input levels. 

2n9 drw07 

TEST CON omON 

FUNCTIONAL DESCRIPTION 
The IDT1 0498, IDT1 00498, and IDT1 01498 SiCMOS ECl 

static RAMs (SRAM) with CONDITIONAL WRITE provide 
high speed with low power dissipation typical of BiCMOS 
ECL. On-chip logiC additionally helps improve system per
formance, yet the device is pinout-compatible with asynchro
nous equivalents (i.e ... IDT1 0494,IDT1 00494, and IDT1 01494 
respectively). The ECl-1 01 K meets electrical specifications 
that combine the ECl-100K temperature and voltage com
pensated output levels with the high-speed of ECl-10K VEE 
compatibility (-S.2V): 

As can be seen in the Functional Block Diagram on the title 

FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

~ 
L.L.JL..LJI...l..-___ ...I1 e 

READ DESELECT WRITE READ 

page, this device contains clocked input registers to sample 
and hold addresses and input data, during a write cycle only. 
Inputs are sampled on the riSing edge of the Write Enable 
(WE). The write cycle is pipelined: the memory cell is written 
during the WE-low time in the next cycle. Additionally, the 
address and data paths to the input register are gated by the 
Conditional Write Multiplexor, which allows termination of a 
Write cycle late in the cycle. 

Read cycles are not pipe lined and operate identically to an 
asynchronous device, except that an output latch is provided 
to capture and hold Read data. 

WRITE READ READ 

DATAoUT "UI;:7\!Vro\fiJi.7\l'i.7\l'V'\v-;ft\I 
(OCEOisabled) ..Dl.'£iJ.~f.Y:i.Y:I..':£iJ.~~~~~~ ____ ..ftI..~OOf::/\!~Y1L ______ -/..N.MM~~MM'W..y\ 
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IDT10498,IDT100498,1DT101498 HIGH SPEED BICMOS 
ECl STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 

READ TIMING 
The read timing on the device is asynchronous. DataouT 

is held low until the device is selected by Chip Select (CS). 
Then Address (AD DR) settles and data appears on the output 
after time tAA, as at 0 below. 

DataouT is held for a short time (tOH) after the address 
begins to change for the next access, as can be seen at 8-
allowing addresses to begin to change early for the next cycle 
- then ambiguous data is on the bus until a new time tAA. 

To avoid this noise on the bus and provide for longer output 
hold time, this device includes an output Read data latch 
which allows Read data to flow out while Output Latch Enable 
(OLE) is low, and then hold when OLE is high. Thus in the 
example below Read data at 8 is held until Read data at 0 is 
ready for output. 

Note that DataouTis disabled (held low) by CS high or WE 
low, regardless of the state of the Output Latch. 

DESELECT TIMING 
Deselect timing is identical to a standard asynchronous 

device. This case occurs at @ below. Outputs attain the 
disable state (low) tRCS later Chip Select (CS) is taken to a 
high logic state. Status of other inputs do not effect the 
disabling of the device when chip select is de-asserted. 

WRITE TIMING 
Write cycles pipe lined to allow easier design and higher 

system performance. The write pulse created on the WE input 
is used as a strobe to clock in the Write Address and Data into 
a register. This address and data are held in the register until 
the next write cycle, when they are used to write into the 
memory array through the Input Multiplexor. 

Note the very short valid window required for Write Address 
and Data inputs. This is because these Signals are captured 
by the input register. This means that input data may arrive 

5.8 

COMMERCIAL TEMPERATURE RANGE 

late in the cycle, as at 6) below, or data and address may arrive 
late, as at 0 below. 

DataouT is disabled during the Write Cycle. If CS is held 
low (active) and addresses remain unchanged, the DataouT 
pins will output the written data after "Write Recovery Time" 
(tWR), as for a standard asynchronous device. 

There is a special case when a Read cycle follows directly 
a Write Cycle to the same address. The memory array has not 
yet been updated with the Write data - it is still in the input 
register. This case is handled by including an address 
comparator and Output Multiplexor on the device: if the 
address being presented on the input pins is the same as the 
address stored in the input register, the data presented to the 
output pins is also from the input register. 

CONDITIONAL WRITE 
In certain system architectures, the decision whether to 

write data within a cycle occurs late in the cycle. An example 
might be cache hit logic taking time to decide if a cache line 
needs to be updated. This device allows a write to be initiated, 
yet terminated very late in the cycle by using Chip Select 
should a write not be required by the system. 

The Conditional Write Multiplexorcontrolled by Chip Select 
makes this possible. In a normal Write cycle, CS is low and the 
Multiplexor delivers the state of the addresses and data on the 
input pins to the Input Multiplexor and Input Register, respec
tively. Because CS does not gate the Write Pulse logic, it has 
a short valid window requirement. 

. To terminate the Write cycle, as shown at 0 below, all that 
is required is to bring CS to a high logic state. This switches 
the Conditional Write Multiplexor to circulate the previously 
written address and data (held in the Input Register) around to 
be clocked again into the Input Register. No Write cycle is 
apparent to the system. 

7 

I 
I 



IDT10498, IDT100498, 1DT101498 HIGH SPEED BICMOS 
ECl STATIC RAM 64K (16K x 4oBIT) WITH CONDITIONAL WRITE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

Symbol Parameter(1) 

Read Cycle 

tAA(2) Address Access Time 

tACS Chip Select Access Time 

tRCS Chip Select Recovery Time 

tOH Data Hold from Address Change 

tOlEL Latch Enable Low Pulse Width 

tAHO Address Valid to OLE High 

tDH Data Hold from Clock Low 

tDR Data Ready from Clock Low 

Test 

Condition 

-
-
-
-

-
-
-
-

10498512 
100498512 
101498512 

Min. Max. 

o 4 

COMMERCIAL TEMPERATURE RANGE 

10498515 
100498515 
101498515 

Min. Max. 

o 4 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
NOTES: 2779tl112 
1. Input and Output reference level is 50% point of waveform. 
2. Read Data is valid at tAA or tAHO - toLEL + toR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and 

then access is tOR after OLE goes low. 

READ CYCLE GATED BY CHIP SELECT 

DATAouT 

READ CYCLE GATED BY ADDRESS 

ADDR 

DATAoUT 

~----------------~HOI-----+------------~ 

DATAouT 
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IDT10498,IDT100498,IDT101498 HIGH SPEED BICMOS 
ECl STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

10498512 10498515 
100498512 100498515 

Test 101498512 101498515 

Symbol Paramete~1) Condition Min. Max. Min. Max. Unit 

Write Cycle 

tw Write Pulse Width - 10 - 12 - ns 

twscs Setup Time for Chip Select - 1 - 1 - ns .. :.:.: .... . •.•.•..• 

tWTCS CS Set·Up, Terminated Write - 2 I:Y:;:::)::' - 2 }i\::::;) - ns 

tWSA Setup Time for Address - 1 ·1::;:;::;;:: - 1 ;:;;::::!:r - ns 

tWSD Setup Time for Data In - 1 ::i:I::::::::: - 1 ::i:: f:::::::: - ns 

tWHCS Hold Time for Chip Select - 2 '::;::::: .. - 2 '::" - ns ":::::::. 

tWHA Hold Time for Address - 2 /:::::\: - 2 ;;;~;:;~;~;:; - ns 

tWHD Hold Time for Data In - 2 ;{t:::::? - 2 .:::t:;;;;~;t - ns 

tws 
'.:. 

5 
... :~. 

5 Write Disable Time - - - ns 

tWR Write Recovery Time - - 5 - 5 ns 

NOTES: 27191b113 

1. Input and Output reference level is 50% point of waveform. 

WRITE CYCLE TIMING DIAGRAM 

I 
DATAIN 

WE 

~----- tw -------t~ 

f------1 mR ----1~ 
DATAOUT~ _____________________ ~__ ________ 

2719drw 10 
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IDT10498, IDT100498, IDT101498 HIGH SPEED BICMOS 
ECl STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 

ORDERING INFORMATION 
lOT xxx x xx x x ----

Device Type Architecture Speed Package Process! 
Temp. Range 

1..-.-___ 1 ------l: ;Iank 

12 
15 

~------------------------------~ S 

10498 

100498 

101498 

5.8 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 

Standard (Write logic, Read latch) 

64K (16K x 4-bits) 8iCMaS ECl-10K 
Static RAM with Conditional Write 

64K (16K x 4-bits) 8iCMaS ECl-100K 
Static RAM with Conditional Write 

64K (16K x 4-bits) 8iCMaS ECl-101K 
Static RAM with Conditional Write 

2779dtw 11 
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t;)® HIGH-SPEED BiCMOS IDT10504 
IDT100504 

ECl STATIC RAM IDT101504 

Integrated Device Technology, Inc. 
256K (64K X 4-BIT) SRAM 

FEATURES: 
• 65,536-words X 4-bit organization 
• Address access time: 8/10/12/15 
• low power dissipation: 800mW (typ.) 
• Guaranteed Output Hold time 
• Fully compatible with ECl logic levels 
• Separate data input and output 
• JEDEC standard through-hole and surface mount 

packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
• • 
• • 
• DECODER • 
• • 
• • 
• • 

A15 

Do 
01 

02 

03 

BiCEMOS Is a trademark of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

e 1990 Integrated Device Technology. Inc. 

DESCRIPTION: 
The IDT10504, IDT100504 and IDT101504 are 262,144-

bit high-speed BiCEMOSTM ECl static random access 
memories organized as 64Kx4, with separate data inputs and 
outputs. All I/Os are fully compatible with ECl levels. 

These devices are part of a family of asynchronous four
bit-wide ECl SRAMs. The devices have been configured to 
follow the standard ECl SRAM family pinout. Because they 
are manufactured in BiCEMOSTM technology, however, power 
dissipation is greatly reduced over equivalent bipolardevices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
DataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. DatalN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 

262.144·BIT 
MEMORY ARRAY 

~ Vcc 

~ VEE 

• • • • • 
SENSE AMPS 

AND READIWRITE 
CONTROL 

5.9 

co 
01 

02 
03 

2780drw01 
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10110504,IOT100504,IOT101504 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 4-BI1) 

PIN CONFIGURATION 

NC CS 
Do WE 
D1 NC 
D2 NC 
D3 A15 
00 A14 
01 A13 

Vee A12 
Vcc VEE 
02 Al1 
03 Al0 
Ao A9 
A1 As 
A2 A7 
A3 A6 
A4 As 2780drw02 

TOP VIEW 

PIN DESCRIPTION 
Symbol Pin Name 

Ao through A1S Address Inputs 

Do through D3 Data Inputs 

00 through 03 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull 
down) 

VEE More Negative Supply Voltage 

Vee Less Negative Supply Voltage 

NC No Connect (Not Internally 
Connected 

2780 11>101 

AC OPERATING RANGES(1) 
110 VEE Temperature 

10K -S.2V ±5% o TO 7S Q C, air flow exceeding 2 mlsec 

100K -4.SV ±5% o TO 8SoC, air flow exceeding 2 mlsec 

101K -4.7SV to -S.46V o TO 7SoC, air flow exceeding 2 mlsec 

NOTE: 278011>102 

1. Referenced to Vee 

CAPACITANCE (TA=+25°C, f=1.0MHz) 

DIP SOJ 

Symbol Parameter Typ. Max. Typ. Max. Unit 

CIN Input 4 - 3 - pF 
Capacitance 

GoUT Output 6 - 3 - pF 
Capacitance 

2780tb103 

400-MII-Wlde 
CERAMIC PACKAGE 

C32 

LOGIC SYMBOL 

TRUTH TABLE(1) 
CS WE 

H X 

L H 

L L 

NOTE: 

Ao 
Al 
A2 
A3 
A4 
As 
As 
A7 
As 
A9 
Al0 
All 
A12 
A13 
A12 
A13 
A14 
A15 

COMMERCIAL TEMPERATURE RANGE 

300-MII-Wlde 
PLASTIC SOJ PACKAGE 

Y32 

64Kx4 
SRAM 

Co 
01 
02 
03 

DATAoUT 

L 

RAM Data 

L 

2780 drw 05 

Function 

Deselected 

Read 

Write 

278011>104 
1. H=High, L=Low, X=Oon't Care 
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IOT10504, IOT100504, 101101504 
HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol RatlnQ Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PI Power Dissipation 1.5 W 

lOUT DC Output Current -50 mA 
(Output High) 

NO~: v~~oo 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM 

RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL=son to -2.0V, TA = 0 to +7SoC, air flow exceeding 2 mlsec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN = V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN = V IHB or VILA -1020 
-980 
-920 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for All Inputs -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
Low for All Inputs -1850 

-1830 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current VIN = VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -220 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2SoC and maximum loading. 

5.9 

COMMERCIAL TEMPERATURE RANGE 

Typ.ll) Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

. -720 75°C 

-1665 mV O°C 
- -1650 25°C 

-1625 75°C I 
mV O°C 

- - 25°C 
75°C 

-1645 mV O°C 
- -1630 25°C 

-1605 75°C 

-840 mV O°C 
- -810 25°C 

-720 75°C 

-1490 mV O°C 
- -1475 25°C 

-1450 75°C 

- 220 ~A -
- 110 ~ -
- 170 ~A -
- 90 ~ -

-150 - mA -
2782 Ibl 06 
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IOT10504,IOT100504,101101504 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 4-BI1) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage With +0.5 to -7.0 V 
Respect to GND 

TA Operating Temperature o to +85 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature 

PT Power Dissipation 1.5 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 2780tb107 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, RL=50n to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN z: V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or VILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or VILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 

Low for All Inputs 

IIH Input HIGH Current V IN = VIHA CS 

Others 

I IL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTES: 
1. Typical parameters are specified at VEE = -4.5V. TA = +25°C and maximum loading. 

5.9 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.<l) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 . mV 

-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 J.1A 

- - 110 

0.5 - 170 J.1A 

-50 - 90 

-200 -130 - mA 

2780tb1OS 
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IDT10504,IDT100504,IDT101504 
HIGH SPEED BICMOS ECLSTATIC RAM 64K (64K x 4-BIT) 

ECL·101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.5 W 

lOUT DC Out mput Current -50 rnA 
(Output High) 

NOTE: 27811b109 

1.StressesgreaterthanthoselistedunderABSOLUTEMAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL·101 K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5 2V RL=50n to -2 OV TA = 0 to +75°C air flow exceeding 2 m/sec) , , 

Symbol Parameter Test Condition 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or VILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs Open 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2SoC and maximum loading. 

5.9 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.<1) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV 

-1165 - -880 mV I 
-1810 - -1475 mV I 

- - 220 ~A 

- - 110 

0.5 - 170 ~A 

-50 - 90 

-220 -150 - mA 

2781 !bll0 
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IDT10504,IDT100504,1DT101504 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 4-BI1) 

AC TEST LOAD CONDITION 

Vee (GND) 

DATAoUT 

L----.----' 50Q 1 30PF
' 

VEE -2.0V -

"Includes probe and 
jig capacitance 

2780 drw06 

RISE/FALL TIME 

Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IOT10504,IOT100504 and IOT101504 BiCMOS ECl 

static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
conventional pinout and provide an upgrade path from 16Kx4 
SRAMs.The ECl-101K meets electrical specifications that 
combine the ECl-100K temperature and voltage compen
sated output levels with the high-speed of ECl-10K VEE 
compatibility (-5.2V). 

READ TIMING 
The read timing on these asynchronous devices is straight

forward. OataOUT is held low until the device is selected by 
Chip Select (CS). Then Address (AOOR) settles and data 
appears on the output after time tAA. Note that OataOUT is 
held for a short time (tOH) after the address begins to change 
for the next access, then ambiguous data is on the bus until a 
new time tAA. 

COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 

:~::: .---n-J[ 20% )@ 

Mln_ 

-
-

WRITE TIMING 

tR tF 
tR = tF = 2.0ns typo 

Note: All timing measurements are 
referenced to 50% input levels. 

Typ_ Max_ 

2 -
2 -

2780 drw07 

Unit 

ns 

ns 
278011>111 

To write data to the device, a Write Pulse need be formed 
on the Write Enable input (WE) to control the write to the 
SRAM array. While CS and AOOR must be set-up when WE 
goes low, OatalN can settle after the falling edge of WE, giving 
the data path extra margin. Oata is written to the memory cell 
at the end of the Write Pulse, and addresses and Chip Select 
must be held after the rising edge of the Write Pulse to ensure 
satisfactory completion of the cycle. 

DataOUT is disabled (held low) during the Write Cycle. If 
CS is held low (active) and addresses remain unchanged, the 
DataOUT pins will output the written data after "Write Recov
ery Time" (tWR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 
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IOT10504, 101100504, 101101504 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 4-BI1) 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

Symbol 

Read Cycle 

tACS 

tRCS 

tM 

tOH 

NOTE: 

Parameter<1) 

Chip Select Access Time 

Chip Select Recovery Time 

Address Access Time 

Data Hold from Address 
Change 

Test 

Condition 

1. Input and Output reference level is 50% point of waveform. 

READ CYCLE GATED BY CHIP SELECT 

DATAoUT 

READ CYCLE GATED BY ADDRESS 

10504S8 
100504S8 
101504S8 

Min. Max. 

10504S10 
1 00504S1 0 
101504S10 

Min. Max. 

5 

5 

10 

3 

COMMERCIAL TEMPERATURE RANGE 

10504S12 
100504S12 
101504S12 

Min. Max. 

5 

5 

12 

3 

10504S15 
100504S15 
101504S15 

Min. Max. 

5 

5 

15 

3 

Unit 

ns 

ns 

ns 

ns 

27801bI12 

ADDR ~ 

_~,~~~ 
DATAoUT ~ 

2780drwOQ 
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IDT10504, IDT100504, IDT101504 
HIGH SPEED BICMOS ECLSTATIC RAM 64K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

1050458 10504510 10504512 10504515 
10050458 100504510 100504512 100504515 

Test 10150458 101504510 101504512 101504515 

5ymbol Paramatar(1) Condition Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

tw Write Pulse Width tWSA .. minimum 6 - 8 - 10 - 10 - ns 

tWSD Data Set-up Time - 0 (:::::7 0 - 0 - 2 - ns 

twsD2(2) Data 5et-up Time to WE High - 5 :'.;::::::::: 5 - 5 - 5 - ns 

tWSA Address 5et-up Time tWSA= minimum 0 .::::r:;::·- 0 - 0 - 2 - ns 

tWSCS Chip Select Set-up Time - 0 ::;::;:;:;:;~ - 0 - 0 - 2 - ns 

tWHD Data Hold Time - 2.:::::}: . - 2 - 2 - 3 ..., ns 

tWHA Address Hold Time - ~r:::\: - 2 - 2 - 3 - ns 

tWHCS Chip Select Hold Time - ::?;::;:;/ - 2 - 2 - 3 - ns 

tws Write Disable Time - -
".:;:. 

5 - 5 - 5 - 5 ns 

tWR(3) Write Recovery Time - - 5 - 5 - 5 - 5 ns 

NOTES: 2782tb113 
1. Input and Output reference level is 50% point of waveform. 
2. twso is specified with res~t to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twS02 with 

respect to rising edge of WE . 
3. twR is defined as the time to reflect the newly written data on the Data Outputs (00 to 03) when no new Address Transition occurs. 

WRITE CYCLE TIMING DIAGRAM 

ADDR 

DATAIN 

~---------tWSD2-'------~~ 

WE 

~--------- tw --------~ 

DATAoUT 
~ _______ tWR Jxxmxx. 

2782 drw 10 
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IDT10S04,IDT100504,IDT101504 
HIGH SPEED BICMOS ECl STATIC RAM 64K (64K x 4-BIT) 

ORDERING INFORMATION 
lOT XXX X XX X X ----

De"ice Type Architecture Speed Package Process/ 
Temp. Range 

'---___ I ----I: ;Iank 

8 L...-__________ --I 10 

12 
15 

L--_____________ --IJ S 
I 

10504 

L...-___________________ --I 100504 

101504 

5.9 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

Side braze DIP 
Plastic SOJ 

Speed in Nanoseconds 

Standard Architecture 

256K (64K x 4-bits) BiCMOS ECl-10K 
Static RAM 

256K (64Kx 4-bits) BiCMOS ECl-100K 
Static RAM 

256K (64Kx 4-bits) BiCMOS ECl-101K 
Static RAM 

2782 dlw 11 
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G~ SELF-TIMED BiCMOS ECl 
PRELIMINARY 

IDT10506LL 
STATIC RAM IDT100506LL 

Integrated De~ce Technology, Inc. 
256K (64K X 4-BIT) STRAM IDT101506LL 

FEATURES: 
• 65,536-words X 4-bit organization 
• SeH-Timed Write, with latches on inputs andlatches on 

outputs 
• Balanced Read/Write cycle time: 15/18ns 
• Access time: 12115 ns (max.) 
• Fully compatible with ECl logic levels 
• Through-hole DIP and surface-mount packages 

DESCRIPTION: 

latches on inputs and outputs, and the self-timed write opera
tion, provide enhanced system performance over conven
tional RAMs, providing easier design and improved system 
level cycle times. 

Inputs can flow into the device and then are latched by the 
leading edge of an externally supplied differential clock. The 
small input valid window required means more margin for 
system skews. logic-to-memory propagation delay is in
cluded in device cycle time calculation, allowing this device to 
deliver better system performance than asynchronous SRAMs 
and glue logic. 

The IDT10506ll, IDT100506ll and IDT101506ll are 
65,536-bit high-speed BiCEMOSTM ECl static random ac
cess memories organized as 64K x 4, with inputs and outputs 
fully compatible with ECl levels. Clocked level-sensitive 

Write timing is controlled internally based on the clock. 
Write Enable has no special requirements. The device allows 
balanced read and write cycle times, and reads and writes can 
be inserted in any order. . 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

A15 

Do 

01 

D2 

03 

elK 
crR' 

• 
• 
• 
• 
• 
• 

• 
L • 
A DECODER 
T • 
C • 
H • 

• 

BICEMOS Is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGES 
C 1990 Integrated DevIce Technology,lnc. 

• 
• 
• 
• 
• 
• 

262,144-8IT 
MEMORY ARRAY 

• • • • • 
SENSE AMPS 

AND READIWRITE 
CONTROL 

WRITE·PULSE 
GENERATOR 

5.10 

A 

8 

MUX 

AlB 

REF. VOLTAGE 
GENERATOR 

~ Vee 

~ VEE 

VBB 

Co 

01 
02 

03 

* HOLD/OPEN 

2783drw01 

AUGUST 1990 
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IDT10506lL, IDT100506lL, IDT101506ll 
HIGH SPEED BICMOS ECl SELF·TlMED STATIC RAM 256K (64K x 4-BI1) COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

CS 
Do 
01 
02 
03 
00 
01 

Vee 
Vee 

02 
03 
Ao 
A1 
A2 
A3 

A4 

DIP/SOJ 
TOP VIEW 

WE 
VBB 

ClK 
ClK 
A1S 

A14 
A13 
A12 
VEE 
A11 
A10 
A9 
As 
A7 
As 
As 

2783 drw02 

400·MII·Wlde 
CERAMIC PACKAGE 

C32 

PIN DESCRIPTIONS LOGIC SYMBOL 
Symbol Pin Name 

Ao through A1S Address Inputs 

Do through 03 Data Inputs 

00 through 03 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull down) A4 
ClK,ClK Differential Clock Inputs 

VBB Reference Voltage Output (=1.32V) 

As 
As 
A7 

VEE More Negative Supply Voltage As 

Vee less Negative Supply Voltage A9 
Al0 

27831b101 
A11 
A12 
A13 

AC OPERATING RANGES(1) 
110 VEE Temperature A14 

10K -S.2V±5% A15 

~ ~«W~ 
300-MII·Wlde 

PLASTIC SOJ PACKAGE 
Y32 

Qo 

01 
02 
03 

ClK CD< WE cs 
o TO 7SoC, air flow exceeding 2 mlsec 

100K -4.5V±5% o TO 85°C, air flow exceeding 2 mlsec 2783 drw 05 

101K -4.75V to -S.46V o TO 75°C, air flow exceeding 2 mlsec 

NOTE: 27831b102 
1. Referenced to Vee 

CAPACITANCE (TA=+2SoC, f=1.0MHz) 

DIP SOJ 

Symbol Parameter Typ. Max. Typ. Max. Unit 

CINCLK Input 6 - 3 - pF TRUTH TABLE(1) 

64Kx4 
STRAM 

Capacitance 
ClK/ClK 

CS WE ClK Dataour<2) Function 

CIN Input 4 - 3 - pF 
Capacitance_ 

H X l' L Deselected 

l H l' RAM Data Read 

except ClK! ClK L l l' WRITE Data Write 

CoUT Output 6 - 3 - pF NOTES: 27831)104 

Capacitance 1. H=High. l=Low, X=Don't Care 

27831b103 2. DATAoUT changes when ClK retums high. 

5.10 2 
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IDT10506ll, IDT100506ll, 1DT101506ll 
HIGH SPEED BlCMOS ECl SELF-TIM ED STATIC RAM 256K (64K x 4·BIT) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to + 75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.0 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOTE: 2783 IIlI 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, Rl = son to -2.0V, TA = 0 to +7SoC for DIP, air flow exceeding 2 m'sec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN = V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN = V IHB or VILA -1020 
-980 
-920 

VOLe Output Threshold LOW Voltage V IN = V IHB or VILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for Alllnputs(2) -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
Low for Alllnputs(2) -1850 

-1830 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current VIN = VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs -280 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -5.2V, TA = +25°C and maximum loading. 
2. Except ClK and ClK, one of which is tied low and one is tied high. 

5.10 

COMMERCIAL TEMPERATURE RANGE 

Typ.<l) Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

-720 75°C 

-1665 mV O°C 

- -1650 25°C 
-1625 75°C 

mV O°C 

- - 25°C· 
75°C 

-1645 mV O°C 
- ~1630 25°C 

-1605 75°C 

-840 mV O°C 

- -810 25°C 
-720 75°C 

-1490 mV O°C 

- -1475 25°C 
-1450 75°C 

- 220 ~A -
- 110 ~A -
- 170 ~A -
- 90 ~ -

-220 - mA -
2783 IIlI 06 
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IDT10506LL, IDT100506LL, IDT101506LL 
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BI1) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 
VTERM Terminal Voltage +0.5 to -7.0 V 

With Respect to GND 

TA Operating Temperature o to + 85 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.0 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOTE: 27831b107 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, Rl =50.0 to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for Alllnputs(2) 

VIL Input LOW Voltage Guaranteed Input Vo~age 
Low for Alllnputs(2) 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current VIN= VILB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading. 
2. Except ClK and ClK, one of which is tied low and one is tied high. 

5.10 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) Typ.<1) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV I 
-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 ~ 

- - 110 

0.5 - 170 J.l.A 

-50 - 90 

-260 -200 - mA 

27831b1 08 
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IDT10506LL, IDT100506lL, IDT101506LL 
HIGH SPEED BICMOS ECl SElf-TIMED STATIC RAM 256K (64K x 4-BIT) 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal. Voltage +0.5 to ~7.0 V 
With Respect to GND 

TA Operating Temperature o to + 75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 1.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 27831b109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-101K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5.2V, RL =500 to -2.0V, TA = 0 to +75°C for DIP, air flow exceeding 2 m'sec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN .. V IHA or V ILB -1025 

VOL Output lOW Voltage V IN .. V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA -1035 

VOLe Output Threshold lOW Voltage V IN = V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage 

High for All Inputs(2) 
-1165 

VIL Input lOW Voltage Guaranteed Input Voltage -1810 
Low for All Inputs(2) 

IIH Input HIGH Current VIN .. VIHA CS -
Others -

III.: Input lOW Current V IN .. V ILB CS 0.5 

Others -so 
lEE Supply Current All Inputs and Outputs -280 

Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -5.2V, TA = +25°C and maximum loading. 
2. Except ClK and CD<, one of which is tied low and one is tied high. 

5.10 

COMMERCIAL TEMPERATURE RANGE 

TypJ1) Max. (A) Unit 

-955 -880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV 

- -1475 mV 

- 220 ~ 
- 110 

- 170 ~ 

- 90 

-220 - mA 

2783tl110 
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IDT10S06lL, IDT100S06lL, IDT101506ll 
HIGH SPEED BICMOS ECl SELF-TIMED STATIC RAM 256K (64K x 4-BI1) COMMERCIAL TEMPERATURE RANGE 

AC TEST LOAD CONDITION AC TEST INPUT PULSE 

Vee (GND) 

DATAOUT 

500 r 30P
F' 

-2.0V -0.01~F I VEE 
"Includes probe and 
jig capacitance 

2783drw06 

RISE/FALL TIME 
Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IDT10S06ll. IDT100S06ll. and IDT101S06ll Self

Timed BiCMOS ECl static RAMs (STRAM) provide high 
speed with low power dissipation typical of BiCMOS ECL. 
On-chip logic additionally helps improve system performance. 
The ECl-101K meets electrical specifications that combine 
the ECl-1 OOK temperature and voltage compensated output 
levels with the high-speed of ECl-10K VEE compatibility 
(-S.2V). 

As can be seen in the Functional Block Diagram on the title 
page. this device contains level-sensitive latches to sample 
and hold addresses. input data. and control status. and hold 
output data. Inputs are transparent while the clock (ClK) 
input is low (and ClK is high). and then hold their contents 

FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

:::: -uuu;r 

Min. 

-
-

tR tF 
tR - tF • 2.0ns typo 

Note: All timing measurements are 
referenced to 50% input levels. 

2783 drw 07 

Typ. Max. Unit 

2 - ns 

2 - ns 
278311111 

when the clock returns high. In the case of a write cycle. the 
memory cell is written during the clock-high time, and write 
data conducted to the outputs. Because the output latches are 
controlled by an inversion of the clock. output data flows out 
the output latch while clock is high and then is held into the next I 
cycle during clock low. 

The latch-latch architecture is most useful when read ' 
access data is needed within the same cycle that addresses 
seUle. The input latch. when transparent. allows the access 
to begin as soon as addresses settle. allowing data to be ready 
somewhat sooner in the cycle than would be possible with a 
clocked-register implementation. 

2783drw08 
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IDT10506lL.IDT100506lL.IDT101506ll 
HIGH SPEED BICMOS ECl SELf·TlMED STATIC RAM 256K (64K x 4-BIT) 

READ TIMING 
In a typical read cycle, the read address flows into the 

device while clock is low, as at 0 below. Read access begins 
when the last address has settled. When clock returns high, 
the inputs are held so that addresses can begin to change for 
the next cycle. 

Clock high also opens the output latches, so the read data 
for the read address clocked in at 0 is gated through the 
output latch to the output pins. There is a short delay from 
rising clock to output ready, called tOR (see Read Cycle 
Timing). 1ft he clock· low time (tWL) is shorter than the inherent 
access-time of the cell, output is guaranteed valid after the 
specified tM. But if tWL is longer than the cell access-time, 
output data will be valid tOR after clock goes high. Thus, the 
time it takes from address valid to data ready for any given 
address is 

tM = 1M or (tSA + tOR), 
whichever is larger. A permutation of this equation holds for 
each read and write access modes. 

Because addresses and control lines (Write Enable and 
Chip Select) all must be stable for access to commence, there 
are two other read access modes, described as follows. 

If addresses and controls are all stable before input latches 
are opened by clock going low, as at 0 below, access begins 
on the low~going edge of clock. Data is available tACLK later, 
provided the output latch is opened by clock returning high. 

If address and Write Enable are valid after clock-low, but 
Chip Select is last to go low, as at 8 below, data is available 
tACS after the low-going edge of Chip Select. 

The output latch takes some time to change state for the 
next cycle, but this time is very short. Therefore, data hold time 
from clock high (tDH) is specified as zero minimum hold time. 

COMMERCIAL TEMPERATURE RANGE 

DESELECT TIMING 
Because the outputs are latched, they will continue to drive 

the output pins until a disable state is clocked through the 
device. The deselected state is achieved by de-asserting chip 
select (CS high) before clock returns high. This case occurs 
at @ below. Outputs then attain the disable state (low) tOR 
later. Status of other inputs do not effect the disabling of the 
device when chip select is de-asserted with the proper relation 
to clock. 

WRITE TIMING 
Write cycles are identical to read cycles, except that write 

enable and write data need also be supplied, with the appro· 
priate setup and hold timing. The device has on-chip timing 
that handles all aspects of writing data into the addressed 
RAM cell without the need for external write-pulse generation. 
The timing logic uses the clock-high time as the write pulse, 
and thus determines the minimum clock-high time, tWH. 

In addition to writing to the RAM cell, the write data is fed 
to the output register by a multiplexer, so that write data is 
available on the output pins after an access time. Thus the 
input data supplied at 6) is available on the output tADI after the 
input data has settled, while the input data supplied at 0 is 
available tAW after Write Enable is asserted 10w.This function 
is sometimes called ''Transparent Write," and is useful for 
write-through cache applications. 

There are no restrictions on the order of read cycles and 
write cycles. 

5.10 7 



IDT10506lL, IDT100506lL, IDT101506ll 
HIGH SPEED BICMOS ECl SELF·TlMED STATIC RAM 256K (64K x 4-BI1) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

10506LL15 10506LL18 
100506LL15 100506LL18 

Test 101506LL15 101506LL18 

Symbol Parameter<1) Condition Min. Max. Min. Max. Unit 

Read Cycle 

tCYC Cycle Time - 15 - 18 - ns 

tM(2) Address Accass Time - - 12 - 15 ns 

tACS(3) Chip Select Access Time - - :::;::::::~:. 5 - :::::::::::::" 5 ns 

tAClt«4) Access Time from Clock Low - - I::};;:~::):: 12 - !::~::;::::::} 15 ns 

tWl Clock Low Pulse Width - 3 ; I;;:;:~~~;::' - 3 . ~:i:~~:~~~' - ns 

tWH Clock High Pulse Width - 12 .:~:: 
::::~:~ - 15 { [::~~~ - ns :::.::. 

tscs Setup Time for Chip Select - 1 ;~:::::: . - 1 .~::::: .. - ns 

tSA Setup Time for Address 1 
. ;.:.:.;.:." 

1 
:.;.:.;.:.: .. 

- .:~:::::~::. - .'. "':::::::. - ns 

tHCS Hold lime for Chip Select - 2 ,:~:~;~~:~~} - 2 :.:~;';::~~~~} - ns 

tHA Hold lime for Address - 2 
.;.<::;:: - 2 "":::~::' - ns 

tDH Data Hold from Clock Low - 0 - 0 - ns 

tORtS) Data Ready from Clock Low - 0 4 0 4 ns 

NOTES: 2783tl112 

1. Input and Output reference level is 50% point of waveform. 
2. Read Cycle is gated by Address when tsA < twL so that the access begins at the settling of Address. Access time is the larger of tAA or tsA + !DR. 
3. Read Cycle is gated by Chip Select when tscs < twL so that access begins at the falling edge of Chip Select. Access time is the larger of lACS or tscs + 

!DR. 
4. Read Cycle is gated by Clock when tsA > twL so that access begins at the falling edge of Clock. Access time is the larger of tACLK or twL + toR. 
5. !DR(max) is specified when all other gating conditions have been satisfied, specifically, for READ cycle: when tsA > !M(max) -!DR(max) and tscs > tAcs(max) 

- tOR(max) and twL > tACLK(max) - !DR(max); for WRITE cycle: when tso > tAol(max) - !DR(max) and tsWE > tAw(max) - !DR(max). 

READ CYCLE GATED BY ADDRESS (Assumes Chip Select and Clock stable before Address) 

CLK 

/4--------ICyc--------+i 

OUTPUT LATCH 
OPEN 

t------ IDR -----~ 
/4-4-----!M-------~ 

READ CYCLE GATED BY CHIP SELEqT (Assumes Address and Clock stable before Chip ~elect) 

cs I 

DATAoUT __ ~--~~'~~~~------------~~~~~---
READ CYCLE :::~ BY CfK (As~~ 5mbl. b.f~. Clock ~W~ 

5.10 
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IDT10506Ll, IDT100506LL, IDT101506LL 
HIGH SPEED BICMOS ECLSELF·TIUED STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 
10506LL15 10506LL18 
100506LL15 100506LL18 

Test 101506LL15 101506LL18 

Symbol Parameter<1) Condition Min. Max. Min. Max. Unit 

Write Cycle(2) t:::::,:J' _t:,:,:;:;} 
tAw!3) Write Enable low to Data Valid - - II::I,:~ 5 - t:~:::%:" 5 ns 

tAD~4) Data In Valid to Data Out Valid - - :::I{(' 5 - /:~:tr;' 5 ns 
':',' 

.... 
tSWE 1 1 Setup Time for Write Enable -

~ 
- '\:" - ns 

tSD Setup Time for Data In - 1 
,,:::::::,:::: - 1 /:;:::::::: - ns :::::::::::" 

tHWE Hold lime for Write Enable - 2 :,:::::;;:::? - 2 ~::::::::::::? - ns 

tHO 2 
'.:.:.:.:. 

2 
. ... ::::~:. 

Hold lime for Data In - '.:::: - - ns 

NOTES: 2783tl113 

1. Input and Output reference level is 50% point of waveform. 
2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after rising 

edge of clock. 
3. Access time is the larger of tAW or tsWE + toR. 
4. Access time is the larger of tAOI or tso + tOR. 

WRITE CYCLE 
~----------------tCYC----------------~ 

elK 

ADDR 

DATAIN 

DATAOUT PREVIOUS 
CYClE DATA 

OUTPUT LATCH 
OPEN 

INPUT DATA ON 
OUTPUT LATCHES 

5.10 
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IDT10506LL, IDT100506LL, IDT101506LL 
HIGH SPEED BICMOS ECLSELF-TIMED STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 

CLOCK INPUT 

The clock Input circuit haa been designed to accomodate both slngle-ended and differential mode operation. Differential mode 
exhlblta better common-mode nolae rejection and I. obtained by driving both true and complement clock linea with a differential driver, 
as ahown In Figure (a). Single-ended operation Is achieved as either falllng-edge-active or rlslng-edge-actlve, aa shown In Figures (b) 
and (c), respectively. vee Is designed to drive clock Input only and la not Intended to be used for any other purpose. 

VBB 

(a) Differential Mode 

ORDERING INFORMATION 
lOT xxx x ----

VBB 

xx x 

(b) Falllng-Edge-Active 
Single-Ended Mode 

x 
Device Type Architecture Speed Package Process! 

Temp. Range 
I 

5.10 

Blank 

C 
y 

15 
18 

II 

10506 

100506 

101506 

(c) Rlslng-Edge-Actlv8 
Single-Ended Mode 

Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 

latched Inputs, latched Outputs 

2785drw 11 

256K (64K x 4-bits) BiCMeS ECl-10K 
Self-Timed Static RAM 

256K (64K x 4-bits) BiCMOS 
ECl-100K Self-Timed Static RAM 

256K (64K x 4-bits) BiCMeS 
ECl-101K Self-Timed Static RAM 

2785drw 12 

10 

I 



G® SELF-TIMED BiCMOS ECl IDT10506RL 

STATIC RAM IDT100506RL 
IDT101506RL 

256K (64K x 4-BIT) STRAM 
Integrated Device TeclmoloS)'. Inc. 

FEATURES: 
• 65,536-words x 4-bit organization 
• Self-Timed Write, with registers on inputs and latches on 

cess memories organized as 16K x 4, with inputs and outputs 
fully compatible with ECl levels. Clocked registers on inputs 
and latches on outputs, and the self-timed write operation, 
provide enhanced system performance over conventional 
RAMs, providing easier design and improved system level 
cycle times. 

outputs 
• Balanced Read/Write cycle time: 12115ns 
• Access time: 12115 ns (max.) 
• low power dissipation: 800mW (typ.) 
• Fully compatible with ECl logic levels 
• Through-hole DIP and surface-mount packages 

DESCRIPTION: 

Inputs are captured by the leading edge of an externally 
supplied differential clock. The small input valid window re
quired means more margin forsystem skews. logic-te-memory 
propagation delay is included in device cycle time calculation, 
allowing this device to deliver better system performance than 
asynchronous SRAMs and glue logic. 

Write timing is controlled internally based on the clock. 

The IDT10506Rl, IDT100506Rl and IDT101506Rl are 
262,144-bit high-speed BiCEMOSTM ECl static random ac-

Write Enable has no special requirements. The device allows 
balanced read and write cycle times, and reads and writes can 
be inserted in any order. 

FUNCTIONAL BLOCK DIAGRAM 

,.....-- I--.. R • • 
Ao 
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G • • 

• I • DECODER • 

A15 

elK 
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BiCEMOS Is a traderrark of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

e 1990 Integrated Device Technology, Inc. 
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262,144-BIT 
MEMORY ARRAY 

I • • • • • I 
I--
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IDT10506RL, IDT100506RL, IDT101506RL 
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 

PIN CONFIGURATION 

CS 
Do 
01 
02 
03 
00 
01 

Vee 
Vee 
02 
03 
Ao 

WE 
Vee 
ClK 
CO< 
A1S 

COMMERCIAL TEMPERATURE RANGE 

, 
': .. M Al 

A2 

A3 

A4 

DIP/SOJ 
TOP VIEW 

A14 
A13 

A12 

VEE 
All 
Al0 
A9 
As 
A7 
A6 
As 2788drw02 

400·MII-Wlde 
CERAMIC PACKAGE 

C32 

300·MIJ·W1de 
PLASTIC SOJ PACKAGE 

Y32 

PIN DESCRIPTION 
Symbol Pin Name 

Ao through A1S Address Inputs 

Do through 03 Data Inputs 

00 through 03 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull down) 

ClK,ClK Differential Clock Inputs 

Vaa Reference Voltage Output (=1.32V) 

VEE More Negative Supply Voltage 

Vee less Negative Supply Vo~age 

NC No Connect - not internally connected 
27881b101 

AC OPERATING RANGES(1) 
VO VEE Temperature 

10K -S.2V±S% o TO 75°C, air flow exceeding 2 mlsec 

100K -4.SV±S% o TO 85°C, air flow exceeding 2 mlsec 

101K -4.7SV to -S.46V o TO 75°C, air flow exceeding 2 m/sec 
NOTE: 2788111102 

1. Referenced to Vee 

CAPACITANCE (TA=+25°C, f=1.0MHz) 

DIP SOJ 

Symbol Parameter Typ. Max. Typ. Max. Unit 

CINCLK Input 6 - 3 - pF 
Capacitance 
ClK/ClK 

CIN Input 4 - 3 - pF 
Capacitance_ 
except ClK/ClK 

CoUT Output 6 - 3 - pF 
Capacitance 

2788111103 

LOGIC SYMBOL 

Ao 
Al 
A2 
A3 
A4 
As 
As Qo 
A7 01 
As 02 
A9 03 
Al0 
All 
A12 
A13 
A14 
A1S 

ClKCLKWEcs 2788drw05 

64Kx4 
STRAM 

TRUTH TABLE(1) 

CS WE ClK Dataou-r(2) 

H X j' l 

l H j' RAM Data 

l l j' WRITE Data 

Function 

Deselected 

Read 

Write 

NOTES: 2788 til 04 

1. H=High, L=Low, X=Don't Care 
2. DATAouT initiated by an internal timer and gated by falling edge of CLK. 

5,11 2 
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IDT10506Rl, IDT100506Rl, IDT101506Rl 
HIGH SPEED BICMOSECl STATIC RAM 256K (64K x 4·811) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Ratlna Value Unit 

VTERM Terminal Voltage +0.5 to ·7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 27881b105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5.2V, RL= 50n to -2.0V, TA = 0 to +75°C, airflow exceeding 2 mlsec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB ·1000 
-960 
-900 

VOL Output LOW Voltage V IN = VIHA or VILB -1870 
·1850 
·1830 

VOHC Output Threshold HIGH Voltage V IN = V IHB or VILA -1020 
-980 
-920 

VOLC Output Threshold LOW Voltage V IN = V IHB or VILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for Alllnputs(2) -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
Low for All Inputs(2) ·1850 

·1830 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current V IN = VILB CS 0.5 

Others -so 
lEE Supply Current All Inputs and Ou1puts -280 

Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2S0C and maximum loading. 
2. Except CLK and eLK, one of which is tied low and one is tied high. 

5.11 

COMMERCIAL TEMPERATURE RANGE 

Typ.<l) Max. (A) Unit TA 
-840 mV O°C 

-885 -810 25°C 
-720 75°C 

·1665 mV O°C 

- -1650 25°C 
-1625 75°C 

mV O°C 
- - 25°C 

75°C 

-1645 mV O°C 
- -1630 25°C 

-1605 75°C 

-840 mV O°C 

- -810 25°C 
-720 75°C 

-1490 mV O°C 
- -1475 25°C 

-1450 75°C 

- 220 J.lA -
- 110 J.lA -
- 170 J.lA -
- 90 J.lA -

-220 - mA -
27881b106 
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IDT10506RL, IDT100506RL, IDT101506RL 
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +85 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOTE: 27881b107 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.SV, RL= son to -2.0V, TA = 0 to +8SoC, airflow exceeding 2 mlsec) 

Symbol Parameter Test Conditions 

VOH Output HIGH Voltage V IN = V IHA or V ILB 

VOL Output LOW Voltage V IN = V IHA or V ILB 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA 

VIH Input HIGH Voltage Guaranteed Input Voltage 
High for All Inputs(2) 

VIL Input LOW Voltage Guaranteed Input Voltage 
Low for All Inputs(2) 

IIH Input HIGH Current VIN = VIHA CS 

Others 

IlL Input LOW Current VIN = VILB CS 

Others 

lEE Supply Current All Inputs and Outputs 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading. 
2. Except ClK and ClK, one of which is tied low and one is tied high. 

5.11 

COMMERCIAL TEMPERATURE RANGE 

Min. (8) TypJ1) Max. (A) Unit 

-1025 -955 -880 mV 

-1810 -1715 -1620 mV 

-1035 - - mV 

- - -1610 mV I 
-1165 - -880 mV 

-1810 - -1475 mV 

- - 220 ~ 

- - 110 

0.5 - 170 ~ 

-50 - 90 

-260 -200 - mA 

27881b108 
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IDT10506Rl, IDT100506RL,IDT101506RL 
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-811) 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 27881b109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-101K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, Rl = son to -2.0V, TA = a to +7SoC, air flow exceeding 2 mlsec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1025 

VOL Output LOW Voltage V IN .. V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA -1035 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs(2) 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 
Low for Alllnputs(2) 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current V IN = V ILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs -280 
Open(2) 

NOTES: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2SoC and maximum loading. 
2. Except ClK and ClK, one of which is tied low and one is tied high. 

5.11 

COMMERCIAL TEMPERATURE RANGE 

Typ.<1) Max. (A) Unit 

-955 -880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV 

- -1475 mV 

- 220 ~ 

- 110 

- 170 ~ 
- 90 

-220 - mA 

2789tl110 
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IDT10506RL.IDT100506RL.IDT101506RL 
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 

AC TEST LOAD CONDITION 

Vcc(GND) 

0.01 J.l.F.I. VEE 

DATAour 

son 1 30PF
' 

-2.0V -
·Includes probe and 

jig capacitance 
2798 drw06 

RISE/FALL TIME 
Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IDT10496Rl, IDT100496Rl and IDT101496Rl Self

Timed BiCMOS ECl static RAMs (STRAM) provide high 
speed with low power dissipation typical of BiCMOS ECL. 
On-chip logic additionally helps improve system performance. 
The ECl-101K meets electrical specifications that combine 
the ECl-1 OOK temperature and voltage compensated output 
levels with the high-speed of ECl-10K VEE compatibility 
(-S.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses, input data, and control status. Inputs are 
sampled on the rising edge of the clock (ClK) input (falling 
edge of ClK). In the case of a write cycle, the memory cell is 
written during the clock-high time, and write data conducted to 

FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

5.11 

COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 

:~:: _u ____ j[ 
20% )@ 

Min. 

-
-

tR tF 
tR - tF • 2.0ns typo 

Note: All timing measurements are 
referenced to 50% input levels. 

2788drwf17 

Typ. Max. Unit 

2 - ns 

2 - ns 

2788 til 11 

the outputs. Output data flows out the output latch and is held 
into the next cycle. 

READ TIMING 
I n a typical read cycle, the read address is captured by the 

rising edge of clock, as at 0 below. Then, when clock goes ' 
low, the r.ead data forthe read address clocked in at 0 is gated I 
through the ouptut latch to the output pins. There is a delay 
from falling clock to output ready, called tOR (see Read Cycle 
Timing). If the clock-high time (tWH) is shorter. than the inherent 
access-time of the cell, output is guaranteed valid after the 
specified tAce. But if tWH is longer than the cell access-time, 
output data will be valid tOR after clock goes low. Thus, the 
time it takes from clock-to-output for any given address (the 

6 



IDT10506RL,IDT100506RL,IDT101506RL 
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4·811) 

latency, or lAcc) is 
tACC = tACC or (tWH + tOR), whichever is larger. 

The output latch takes some time to change state for the 
next cycle,and this time is controlled by an internal timer. 
Therefore, data hold time from clock high at the beginning of 
the cycle (tDH) is specified. If the clock-high time (tWH) is longer 
than the tDH , then data will begin to switch immediately upon 
the clock-low transition and be steady at tACC. 

DESELECT TIMING 
Because the outputs are latched, they will continue to drive 

the output pins until a disable state is clocked through the 
device. The deselected state is achieved by de-asserting chip 
select (CS high) at rising edge of clock. This case occurs at 
@ below. Outputs then attain the disable state (low) tACC later. 
Status of other inputs do not effect the disabling of the device 
when chip select is de-asserted with the proper relation to 
clock. 

COMMERCIAL TEMPERATURE RANGE 

WRITE TIMING 
Write cycles are identical to read cycles, except that write 

enable and write data need also be supplied, with the appro
priate setup and hold timing. The device has on-chip timing 
that handles all aspects of writing data into the addressed 
RAM cell without the need for external write-pulse generation. 
The timing logic uses an internal timer to generate the write 
pulse, so the falling edge of clock is not critical. 

In addition to writing to the RAM cell, the write data is fed 
to the output register by a multiplexer, so that write data is 
available on the output pins in the appropriate time slot (Le. 
after tACC or tWH + tOR). This function is sometimes called 
''Transparent Write," and is useful for write-through cache 
applications. Thus the input data sampled at @) is available on 
the output at the end of the cycle. 

There are no restrictions on the order of read cycles and 
write cycles. 

5.11 7 



IDT10506RL, IDT100506RL,IDT101506RL 
HIGH SPEED BICMOSECL STAT1C RAM 256K (64K x 4·BIT) 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Ranges) 

Test 

Symbol Parameter1) Condition 

Read Cycle 

tCYC Cycle Time -
tAcd2) Access Time from Clock High -
tWL Clock low Pulse Width -
tWH Clock High Pulse Width -
tscs Setup Time for Chip Select -
tSA Setup Time for Address -
tHCS Hold Time for Chip Select -
tHA Hold Time for Address -
tDH Data Hold from Clock low -
tDR Data Ready from Clock low -

NOTES: 
1. Input and Output reference level is 50% point of waveform. 
2. Access time is the larger of lAce or twH + tOR. 

READ CYCLE TIMING DIAGRAM 

..... ------tCYC-----~ 

ClK 

ADDR 

DATAOUT 

OUTPUT LATCH 
OPEN 

1-----~----tWL--~ 

5.11 

10506RL12 
100506RL12 
101506RL12 

Min. Max. 

12 

-
5 

5 

1 

1 

2.5 

2.5 

2 

0 

-
12 

-
-
-
-
-
-
-
5 

OUTPUT LATCH 
HELD 

COMMERCIAL TEMPERATURE RANGE 

10506RL15 
100506RL15 
101506RL15 

Min. Max. Unit 

15 - ns 
- 15 ns 
6 - ns 
6 - ns 
1 - ns 
1 - ns 

2.5 - ns 
2.5 - ns 
2 - ns 
0 5 ns 

2788tl112 

I 

2788drwoe 
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IDT10506RL, IDT100506RL,IDT101506RL 
HIGH SPEED BICMOSECL STAllC RAM 256K (64K x 4-BI1) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 
10S06RL12 10S06RL15 

100S06RL12 100S06RL15 
Test 101506RL12 101506RL15 

Symbol Parameter<1) Condition Min. Max. Min. Max. Unit 

Write Cycle(2) 

tSWE Setup Time for Write Enable - 1 - 1 - ns 

tso Setup Time for Data In - 1 - 1 - ns 

tHWE Hold Time for Write Enable - 2.5 - 2.5 - ns 

tHO Hold Time for Data In - 2.5 - 2.5 - ns 

NOTES: 2788tl113 

1. Input and Output reference level is 50% point of waveform. 
2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. 

WRITE CYCLE TIMING DIAGRAM 

eLK 

ADDR 

DATAIN 

DATAour 

....-------tCyC -------..t 

OUTPUT LATCH 
OPEN 

1-4--- tWH ---+-'--- tWL 

5.11 

OUTPUT LATCH 
HELD 

2788drw 10 



IDT10506RL, IDT100506RL, IDT101506RL 
HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-811) COMMERCIAL TEMPERATURE RANGE 

CLOCK INPUT 

The clock Input circuit has been designed to accomodate both alngle-ended and differential mode operation. Differential mode 
exhibit. better common-mode noise rejection and Is obtained by driving both true and complement clock linea with a differential driver, 
a. ahown In Figure (a). Single-ended operation Is achieved aa either failing-edge-active or rlalng-edge-aetlve, aa ahown In Flgur •• (b) 
and (c). respectively. VBB I. dealgned to drive clock Input only and la not Intended to be used for any other purpose. 

VB8 

(a) Differential Mode 

ORDERING INFORMATION 
lOT xxx x ----

Device Type Architecture 

Ves 

xx x 

(b) Falllng-Edge-Active 
Single-Ended Mode 

x 
Speed Package Process! 

Temp. Range 

L...-----1-----i: ;Iank 
12 1...------------4 15 

I...-------------------------~ RL 

10506 

100506 

101506 

5.11 

(c) Rlslng-Edge-Actlve 
Single-Ended Mode 

2788 drw 11 

Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 

Registered Inputs, Latched Ou1pu1s 

256K (64K x 4-bits) BiCMOS ECl-10K 
Self-TImed Static RAM 

256K (64K x 4-bits) BiCMOS ECl-100K 
Self-Timed Static RAM 

256K (64K x 4-bits) BiCMOS ECl-101K 
Self-Timed Static RAM 

2788 drw 12 
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ADVANCE 

G~ HIGH-SPEED BiCMOS ECl INFORMATION 
STATIC RAM 256K (64K x 4-BI1) IDT10507 

IDT100507 with SYNCHRONOUS WRITE 
IDT101507 Integrated Device TedmoloK)'. Inc. 

FEATURES: 
• 65,535-words x 4-bit organization 
• Address access time: 12115 ns 
• Read Data output latch for extended hold time 
• Short Write Cycle input data and address valid time 
• Pin compatible with standard 64K x 4 
• Through-hole DIP and surface-mount packages 

DESCRIPTION: 
The IDT10507, IDT100507 and IDT101507 are 262,144-

bit high-speed BiCEMOSTM ECl static random access 
memories organized as 64K x 4, with inputs and outputs fully 
compatible with ECl levels. Internal registers on inputs 

FUNCTIONAL BLOCK DIAGRAM 

r--'" t-
ADDRESSl = 

I-
COMPARE[ 

l-V 
,....--

provide enhanced Write Cycle performance over conven
tional RAMs, while output read data latch allows longer output 
data hold time providing easier design and improved system 
level cycle times. 

In the read mode, this device is pinout and timing compat
ible with the standard asynchronous SRAMs (IDT1 0504), yet 
the addition of an output latch with separate enable control 
allow output data to be captured and held long into the next 
cycle. This minimizes noise on the data bus and provides 
better set-up time margin for the next logic stage in pipelined 
applications. 

In the write mode, the device adds an invisible pipeline 
stage in the write address and data paths, allowing very short 
set-up and hold times for these inputs and less stringent 
requirements for the write pulse input. 

Ao t-- I--
A • · A1S · · r-
INPUT • DECODER • 262,144·BIT 

MEMORY ARRAY MUX · · I.....-

B • • 
L..-- R ~ · E ....... A;!,... 

~ 

G 
I I •• ••• 1 

S 
T SENSE AMPS 
E AND READIWRITE 
R CONTROL 

1 
~~ Ll ~ v 

V h 
BiCEMOS Is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

e 1990 Integrated DevIce Technology, Inc. 5.12 

...-~ ....-
I- ~ I--

L 
I- A f- A 
l- f- T 

C 
l- f- H OUTPUT 

MUX !. 

B 

........... 

~ 

~ 

f- >-
r-
t- >---... 
t- >---
~>---... 

"'" HOLD 

Vee 
VEE 

00 
01 

02 

03 

2789 drw 01 

AUGUST 1990 

osc.l511 



1DT10507, 100507, 101507 
HIGH SPEED BICMOS ECl STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 

PIN CONFIGURATION 

NC 
Do 
01 
02 
03 
00 
01 

Vee 
Vee 
02 
03 
Ao 
Al 

A2 
A3 

A4 

TOP VIEW 

CS 
WE 
OLE 
NC 
A1S 
A14 

A13 

A12 
VEE 
All 

Al0 

A9 
As 
A7 
A6 
As 2789 drw02 

400-MII-Wlde 
CERAMIC PACKAGE 

C32 

COMMERCIAL TEMPERATURE RANGE 

300-MIl-Wlde 
PLASTIC SOJ PACKAGE 

Y32 

PIN DESCRIPTIONS LOGIC SYMBOL 
Symbol Pin Name 

Ao through A15 Address mputs 

Do through 03 Data Inputs 

00 through 03 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull down) 

OLE Output Latch Enable 

VEE More Negative Supply Voltage 

Vee Less Negative Supply Voltage 
278911:>101 

AC OPERATING RANGES(1) 
110 VEE Temperature 

10K -5.2V ±5% o TO 75 DC, air flow exceeding 2 mlsec 

lOOK -4.5V ±5% o TO 85°C, air flow exceeding 2 mlsec 

101K -4.75V to -5.46V o TO 75 DC, air flow exceeding 2 mlsec 

NOTE: 278911:>102 

1. Referenced to Vee 

CAPACITANCE (TA=+25°C, f=1.0MHz) 

DIP SOJ 

Symbol Parameter Typ. Max. Typ. Max. Unit 

CIN Input 4 - 3 - pF 
Capacitance 

CoUT Output 6 - 3 - pF 
Capacitance 

2789 ill 03 

Ao 
Al 

A2. 
A:3 
A4 
As 
As Co 
A7 01 
As 02 
A9 03 
Al0 

All 

A12 
A13 
A14 

A1S 

CSWEOLE 

64Kx4 
SRAM 

TRUTH TABLE(1) 
CS WE OLE Dataou,<2) 

H X X L 

L H L RAM Data 

L H H RAM Data 

L L X L 
NOTES: 
1. H=High, L=Low, X=Don't Care 
2. DATAouT initiated by falling edge of OLE. 

5.12 

2789drw05 

Function 

Deselected 

Read 

Output Held 

Write 
2789tl1 04 

2 
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IDT10507, 100507, 101507 
HIGH SPEED BICMOS ECLSTATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Ratlna Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
W~h Respect to GND 

TA Operating Temperature o to +75 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PI Power Dissipation 2.0 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOTE: 27891b105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5.2V, RL= son to -2.0V, TA = 0 to +75°C, airflow exceeding 2 m/sec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN - V IHA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN = V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN = V IHB or VILA -1020 
-980 
-920 

VOLC Output Threshold LOW Voltage V IN = V IHB or VILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for All Inputs -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
Low for All Inputs -1850 

-1830 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current VIN = VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -280 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2SoC and maximum loading. 

5.12 

COMMERCIAL TEMPERATURE RANGE 

Typ.<1) Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

-720 75°C 

-1665 mV O°C 
- -1650 25°C 

-1625 75°C 

mV O°C 
- - 25°C 

75°C 

-1645 mV O°C 
- -1630 25°C 

-1605 75°C 

-840 mV O°C 
- -810 25°C 

-720 75°C 

-1490 mV O°C 
- -1475 25°C 

-1450 75°C 

- 220 ~A -
- 110 ~ -
- 170 ~A -
- 90 ~ -

-220 - mA -
27891b106 
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IDT10507, 100507, 101507 
HIGH SPEED BICMOS ECl STATIC RAM 256K (64K x 4·BI1) with SYNCHRONOUS WRITE 

ECL·100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 
VTERM Terminal Voltage +0.5 to ·7.0 V 

With Respect to GND 

TA Operating Temperature o to +85 °C 

TBIAS Temperature Under Bias ·55 to +125 °C 

TSTG Storage I Ceramic ·65 to +150 °C 
Temperature Plastic ·55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current ·50 mA 
(Output High) 

NOTE: 27891b1 07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL·100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.SV, RL= son to ·2.0V, TA = 0 to +85°C, air flow exceeding 2 mlsec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN - V IHA or V ILB ·1025 

VOl Output LOW Voltage V IN - V IHA or V ILB ·1810 

VOHC Output Threshold HIGH Voltage V IN - V IHB or V ILA -1035 

VOle Output Threshold LOW Voltage V IN - V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage ·1165 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage ·1810 

Low for All Inputs 

IIH Input HIGH Current VIN - VIHA CS -
Others -

IlL Input LOW Current V IN", V ILB CS 0.5 

Others ·50 
lEE Supply Current All Inputs and Outputs Open -260 

NOTE: 
1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading. 

5.12 

COMMERCIAL TEMPERATURE RANGE 

Typ.<1) Max. (A) Unit 

·955 ·880 mV 

-1715 -1620 mV 

- - mV 

- ·1610 mV 

- ·880 mV I 
- -1475 mV 

- 220 ~ 

- 110 

- 170 ~ 
- 90 

-200 - mA 
27891:1108 
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IDT10507, 100507, 101507 
HIGH SPEED BICMOS ECl STAllC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
W~h Respect to GND 

TA Operating Temperature o to +75 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

Pr Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 278911:>109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
mting only and functional opemtion of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 

ECL-101 K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL = son to -2.0V, TA = 0 to +7SoC, air flow exceeding 2 mlsec) 

Symbol Parameter Test Condition Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1025 

VOL Output LOW Voltage V IN - V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN .. V IHB or V ILA -1035 

VOLC Output Threshold LOW Voltage V IN .. V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 
Low for All Inputs 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current VIN=VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -280 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V, TA = +2S0C and maximum loading. 

5.12 

COMMERCIAL TEMPERATURE RANGE 

Typ.(1) Max. (A) Unit 

-955 -880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV 

- -1475 mV 

- 220 IlA 

- 110 

- 170 jlA 

- 90 

-220 - mA 
278911:>110 
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IOT10507, 100507, 101507 
HIGH SPEED BICMOS ECLSTATIC RAM 256K (64K x 4-BI1) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

AC TEST LOAD CONDITION 
Vcc (GND) 

DATAouT 

50n 

-2.0V 

r 30PF
' 

"Includes probe and 
jig capacitance 

2789 dtw06 

RISE/FALL TIME 
Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IDT10507,IDT100507 and IDT101507 BiCMOS ECl 

static RAMs (SRAM) with SYNCHRONOUS WRITE provide 
high speed with low power dissipation typical of BiCMOS 
ECL. On-chip logic additionally helps improve system per
formance, yet the device is pinout-compatible with asynchro
nous equivalents (Le ... IDT1 0504, IDT1 00504, and IDT1 01504 
respectively). The ECl-101K meets electrical specifications 
that combine the ECl-100K temperature and voltage com
pensated output levels with the high-speed of ECl-10K VEE 
compatibility (-5.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses and input data, during a write cycle only. 

FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

READ 
e 
DESElECT 

e 
DESELECT 

WRITE READ 

5.12 

AC TEST INPUT PULSE 

Min. 

-
-

20% Je 
tR tF 

tR .. tF = 2.0ns typo 
Note: All timing measurements are 

referenced to 50% input levels. 
2789 dtw07 

Typ. Max. Unit 

2 - ns 

2 - ns 
27891b111 

Inputs are sampled on the rising edge of the Write Enable 
(WE). The write cycle is pipelined: the memory cell is written 
during the WE-low time in the next cycle. 

Read cycles are not pipe lined and operate identically to an 
asynchronous device, except that an output latch is provided 
to capture and hold Read data. 

READ TIMING 
The read timing on the device is asynchronous. DataouT 

is held low until the device is selected by Chip Select (CS). 
Then Address (AD DR) settles and data appears on the output 
after time tAA, as at 0 below. 

DataouT is held for a short time (tOH) after the address 

WRITE WRITE READ READ 

6 (l) 
DATA DATA 

2789 dtw08 
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IDT10507, 100507, 101507 
HIGH SPEED BICMOS ECl STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

begins to change for the next access, as can be seen at 8-
allowing addresses to begin to change early for the next cycle 
- then ambiguous data is on the bus until a new time tAA. 

To avoid this noise on the bus and provide for longeroutput 
hold time, this device includes an output Read data latch 
which allows Read data to flow out while Output Latch Enable 
(OLE) is low, and then hold when OLE is high. Thus in the 
example below Read data at 8 is held until Read data at (3 is 
ready for output. 

Note that DataouTis disabled (held low) by CS high or WE 
low, regardless of the state of the Output Latch. 

DESELECT TIMING 
Deselect timing is identical to a standard asynchronous 

device. This case occurs at @ below. Outputs attain the 
disable state (low) tRCS later Chip Select (CS) is taken to a 
high logic state. Status of other inputs do not effect the 
disabling of the device when chip select is de-asserted. 

WRITE TIMING 
Write cycles pipe lined to. allow easier design and higher 

system performance. The write pulse created on the WE input 

is used as a strobe to clock in the Write Address and Data into 
a register. This address and data are held in the register until 
the next write cycle, when they are used to write into the 
memory array through the Input Multiplexor. 

Note the very short valid window required for Write Address 
and Data inputs. This is because these signals are captured 
by the input register. This means that input data may arrive 
late in the cycle, as at 6) below, or data and address may arrive 
late, as at 0 below. 

DataouT is disabled during the Write Cycle. If CS is held 
low (active) and addresses remain unchanged, the DataouT 
pins will output the written data after "Write Recovery Time" 
(tWR), as for a standard asynchronous device. 

There is a special case when a Read cycle follows directly 
a Write Cycle to the same address. The memory array has not 
yet been updated with the Write data - it is still in the input 
register. This case is handled by including an address com
parator and Output Multiplexor on the device: if the address 
being presented on the input pins is the same as the address 
stored in the input register, the data presented to the output 
pins is also from the input register. 

5.12 7 



IDT10507, 100507, 101507 
HIGH SPEED BICMOS ECl STATIC RAM 256K (64K x 4-BI1) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 
10507512 10507515 

100507512 100507515 
Test 101507512 101507515 

5ymbol Paramoter(1) Condition Min. Max. Min. Max. Unit 

Read Cycle 

tAA(2) Address Access Time - - ... 
12 - ::t:::::}: 15 ns ....... :::::: 

tACS Chip Seiect Access Time - - It.::;::" 5 - ·):::.i::· 5 ns 

tRCS Chip Select Recovery Time - - 'I\t:i 5 - f:::~:~~~:i 5 ns 

tOH Data Hold from Address Change - 3 ;::::I:t::' - 3 :::::::;:;;. - ns 

tOLEL Latch Enable Low Pulse Width - 5 ~::::::: - 5 :::::::::::: - ns 

tAHO Address Valid to OLE High - 14 it::} - 17 j{:;:: - ns 

tDH Data Hold from Clock Low - 0 ;\t:t':; - 0 ?{Jf; - ns 

tDR Data Ready from Clock Low - 0 4 0 4 ns 

NOTES: 2789tl112 

1. Input and Output reference level is 50% point of waveform. 
2. Read Data is valid at tAA or tAHO - toLEL + toR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and 

then access is tOR after OLE" goes low. 

READ CYCLE GATED BY CHIP SELECT 

DATAOUT 

l='ACS l ______ C--...J.Rcs 1,-----
READ CYCLE GATED BY ADDRESS 

ADDR 

DATAOUT 

OUTPUT LATCH TIMING 

OrE' 

DATAOUT 

t----------tAHO---+-------~ 

5.12 

2789 dlwOQ 
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IDT10507, 100507, 101507 
HIGH SPEED BICMOS ECl STATlC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

10507512 10507515 
100507512 100507515 

Test 101507512 101507515 

Symbol Parameter<1) Condition Min. Max. Min. Max. Unit 

Write Cycle 

tw Write Pulse Width - 10 - 12 - ns 

twscs Setup Time for Chip Select - 0 :t::::~::} - 1 .t::;:;:;:} - ns 

tWSA Setup Time for Address - 1 .:dt:: - 1 Iii:::::· - ns 

twso 1 
..•.•... 

1 .tt:::::· Setup Time for Data In - .:::~ t~:~: - - ns 

2 
.. . ,-::' .'.; . 

twHCS Hold Time for Chip Select - :::' .. - 2 
':::':" - ns 

tWHA Hold Time for Address - 2 :;:::::::::::: - 2 .. ,:::::::::: - ns 

tWHD Hold Time for Data In - 2 '::::::::::}' - 2 ::::::::::::::;i - ns 

tws Write Disable Time - - ";;:;'(. 5 - ..;.;;\: 
5 ns 

tWR Write Recovery Time - - 5 - 5 ns 

NOTE: 27891>113 

1. Input and Output reference level is 50% point of waveform. 

WRITE CYCLE TIMING DIAGRAM 

AD DR 

DATAIN 

~----------~------------~ 

DATAOUT 

2789 drw 10 
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IDT10507, 100507, 101507 
HIGH SPEED BICMOS ECl STATIC RAM 256K (64K x 4·81T) with SYNCHRONOUS WRITE 

ORDERING INFORMATION 
lOT xxx x xx x x ----

Device Type Architecture Speed Package Process! 
Temp. Range 

I 

5.12 

Siank 

C 
Y 

12 
15 

S 

10507 

100507 

101507 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

Sidebraze DIP 
Small·outline J·bend 

Speed in Nanoseconds 

Standard (Write Logic, Read Latch) 

256K (64K x 4·bits) SiCMOS ECL-10K 
Static RAM with Synchronous Write 

256K (64K x 4·bits) SiCMOS ECL-1 OOK 
Static RAM with Synchronous Write 

256K (64K x 4·bits) SiCMOS ECL-1 01 K 
Static RAM with Synchronous Write 

2789 drw 11 
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ADVANCE 

G~ HIGH-SPEED BiCMOS ECl INFORMATION 
STATIC RAM 256K (64K x 4-BIT) IOT10508 

IOT100508 with CONDITIONAL WRITE IOT101508 Integrated Device Technology, Inc. 

FEATURES: 
• 65,535-words X 4-bit organization 
• Address access time: 12115 ns 
• Read Data output latch for extended hold time 
• Short Write Cycle input data and address valid time 
• Write Cycle may be terminated very late in the cycle 
• Pin compatible with standard 64Kx4 
• Through-hole DIP and surface-mount packages 

DESCRIPTION: 
The IDT10508, IDT100508 and IDT101508 are 262,144-

bit high-speed BiCEMOSTM ECl static random access memo
ries organized as 64K x 4\ with inputs and outputs fully 
compatible with ECl levels. Internal registers on inputs 
provide enhanced Write Cycle performance over conven-

FUNCTIONAL BLOCK DIAGRAM 

r-'" r- J-ADDRESSI_ -

r- COMPARf 

~V 
r-

· A ~ · A15 · 

tional RAMs, while output read data latch allows longer output 
data hold time providing easier design and improved system 
level cycle times. 

In the read mOde, this device is pinout and timing compat
ible with the standard asynchronous SRAMs (IDT1 0504), yet 
the addition of an output latch with separate enable control 
allow output data to be captured and held long into the next 
cycle. This minimizes noise on the data bus and provides 
better set-up time margin for the next logic stage in pipe lined 
applications. 

In the write mode, the device adds an invisible pipeline 
stage in the write address and data paths. allowing very short 
set-up and hold times for these inputs and less stringent 
requirements for the write pulse input. Additionally, the 
address and data paths to the input register are gated by the 
Conditional Write Multiplexor, which allows termination of a 
Write cycle late in the cycle. 

t--;" 

· ~ 

1LU-~~~ INPUT · DECODER · 65,536·BIT 
MEMORY ARRAY ~ 

Vee 
VEE 

Do 

03 

ru 

· · 
t.:: B I-

COND. 
WRITE 
MUX 

A 
l-

l-
r--
~B I-

f-
I--Alfir--

f-

f ..... 

I v I -

R 
E 
Q 

I 
8 
T 
E 
R 

i-r-

"' 

BICEMOS •• tradelnlrkof Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

C 1990 Integrated CevIce Technology, Inc. 

MUX · 
B • · 

Io....-
Al;!-

I---

5.13 

· • · I--

I· • ••• 1 
-~ 

f- ~ 
SENSE AMPS 

AND REAOIWRITE I-A 
CONTROl I-

l-
OUTPUT 

MUX 

B 

l-

r-
I--

L 
~ A 
~ T 

I--
C 
H 

* 1-'1"" 

t- (00.-

>-
>--
~ 

* HOlD 

2792drw01 
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IDT10508,1DT100508,IDT101508 
HIGH SPEED BICMOS ECLSTATIC RAM 256K (64K x 4-BI1) with CONDIllONAL WRITE COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

NC 
Do 
D 1 

D2 

D3 
00 
01 

Vee 
Vee 
02 
03 
Ao 
Al 
A2 
A3 
A4 

TOP VIEW 

CS 
WE 
OLE 
NC 

A1S 

A14 
A13 

A12 
VEE 
All 
Al0 
A9 
As 
A7 
As 
As 2792 drw 02 

400-MII-Wldo 
CERAMIC PACKAGE 

C32 

300-MII-Wldo 
PLAsnCSOJPACKAGE 

Y32 

PIN DESCRIPTIONS LOGIC SYMBOL 
Symbol Pin Name 

Ao through A15 Address Inputs 

Do through D3 Data Inputs 

00 through 03 Data Outputs 

WE Write Enable Input 

CS Chip Select Input (Internal pull down) 

OLE Output Latch Enable 

VEE More Negative Supply Voltage 

Vee Less Negative Supply Voltage 
27921b101 

AC OPERATING RANGES(1) 
110 VEE Temperature 

10K -S.2V±S% o TO 7SoC, air flow exceeding 2 m/sec 

lOOK -4.SV±S% o TO 8SoC, air flow exceeding 2 m/sec 

101K -4.7SV to -S.46V o TO 7SoC, air flow exceeding 2 m/sec 

NOTE: 27921b102 

1. Referenced to Vee 

CAPACITANCE (TA=+25°C, f=1.0MHz) 

Do Dl D2 D3 

Ao 
Al 
A2 
A3 
A4 
As 
As 
A7 
As 
A9 
Al0 
All 
A12 
A13 
A14 
A1S 

CSWEOLE 

TRUTH TABLE(1) 

64Kx4 
SRAM 

00 
01 
02 
03 

2792drw05 

DIP SOJ CS WE OLE Data OUT (2) Function 

Symbol Parameter Typ. Max. Typ. Max. Unit H X X L Deselected 

CIN Input 4 - 3 - pF L H L RAM Data Read 
Capacitance 

L H H RAM Data Output Held 
GoUT Output 6 - 3 - pF 

Capacitance L L X L Write 

27921bl 03 NOTES: 2792tl104 

1. H=High, L=Low, X=Don't Care 
2. DATAoUT initiated by falling edge of OLE. 

5.13 2 
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IDT10508, IDT100508,1DT101508 
HIGH SPEED BICMOS ECl STATIC RAM 256K (64K x 4-811) with CONDITIONAL WRITE 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
W~h Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 rnA 
(Output High) 

NOTE: 27921b105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL = son to -2.0V, TA = 0 to +7So C, air flow exceeding 2 m/sec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN = V IHA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN = V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN = V IHB or V ILA -1020 
-980 
-920 

VOLe Output Threshold LOW Voltage V IN = V IHB or V fLA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for All Inputs -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
Low for All Inputs -1850 

-1830 

IIH Input HIGH Current VIN = VIHA CS -
Others -

IlL Input LOW Current VIN = VILB CS 0.5 

Others -so 
lEE Supply Current All Inputs and Outputs Open -280 

NOTE: 
1. Typical parameters are specified at VEE = ~5.2V. TA = +25°C and maximum loading. 

5.13 

COMMERCIAL TEMPERATURE RANGE 

Typ.<1) Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

-720 75°C 

-1665 mV O°C 
- -1650 25°C 

-1625 75°C 

mV O°C 
- - 25°C 

75°C 

-1645 mV O°C 
- -1630 25°C 

-1605 75°C 

-840 mV O°C 
- -810 25°C 

-720 75°C 

-1490 mV O°C 
- -1475 25°C 

-1450 75°C 

- 220 p,A -
- 110 p.A -
- 170 p,A -
- 90 p.A -

-220 - rnA -
27921b106 
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10110508,IOT100508,ID1101508 
HIGH SPEED BICMOS ECL STATIC RAM 256K (64K X 4·BIT) with CONDITIONAL WRITE 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to ·7.0 V 
With Respect to GND 

TA Operating Temperature o to +85 DC 

TBIAS Temperature Under Bias ·55 to +125 DC 

TSTG Storage I Ceramic ·65 to +150 DC 
Temperature Plastic ·55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current ·50 rnA 
(Output High) 

NOTE: 279211:>107 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, RL= 500. to -2.0V, TA = a to +85°C, airflow exceeding 2 mlsec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN .. V IHA or V ILB -1025 

VOL Output LOW Voltage V IN - V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN .. V IHB or VILA -1035 

VOLC Output Threshold LOW Voltage V IN = V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 

Low for All Inputs 

IIH Input HIGH Current VIN =VIHA CS -
Others -

IlL Input LOW Current V IN .. V ILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -260 
NOTE: 
1. Typical parameters are specified at VEE = -4.SV, TA = +2SoC and maximum loading. 

5.13 

COMMERCIAL TEMPERATURE RANGE 

Typ'<') Max. (A) Unit 

·955 -880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV I 
I 

- -1475 mV 

- 220 ~ 

- 110 

- 170 ~ 

- 90 

-200 - mA 
2792 tlI 08 
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IDT10508,IDT100508,IDT101508 
HIGH SPEED BICMOS ECl STAnC RAM 256K (64K x 4-BI1) with CONDInONAl WRITE 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 
VTERM Terminal Voltage +0.5 to -7.0 V 

With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature Plastic -55 to +125 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 27112tl109 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
mting only and functional opemtion of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is notimplied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-101 K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5.2V, RL= son to -2.0V, TA = 0 to +75°C, airflow exceeding 2 mlsec) 

Symbol Parameter TQst Condition Min. (8) 

VOH Output HIGH Voltage V IN .. V IHA or V ILB -1025 

VOL Output LOW Voltage V IN - V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN - V IHB or V ILA -1035 

VOLC Output Threshold LOW Voltage V IN .. V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 
Low for All Inputs 

IIH Input HIGH Current VIN .. VIHA CS -
Others -

IlL Input LOW Current V IN .. V ILB CS 0.5 

Others -50 

lEe Supply Current All Inputs and Outputs Open -280 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V, TA = +25°C and maximum loading. 

5.13 

COMMERCIAL TEMPERATURE RANGE 

Typ.(1) Max. (A) Unit 

-955 -880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV 

- -1475 mV 

- 220 J.1A 

- 110 

- 170 J.1A 
- 90 

-220 - mA 
271121b110 
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IDT10508,IDT100508,IDT101508 
HIGH SPEED BICMOS ECLSTATIC RAM 2561< (64K x 4·BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE 

AC TEST LOAD CONDITION 
Vcc(GND) 

DATAOUT 

0.01~F.I. VEE 

RISE/FALL TIME 

50a 1 3OpF
• 

·2.OV -
*Includes probe and 

Jig capacitance 
2792drw06 

AC TEST INPUT PULSE 

:::: um __ ;j[ 
20% Je 

tR tF 
tR .. tF = 2.0ns typo 

Note: All timing measurements are 
referenced to 50% Input levels. 

2792 drw07 

TEST CONDITION 

FUNCTIONAL DESCRIPTION 
The IDT10508,IDT100508, and IDT101508 8iCMOS ECl 

static RAMs (SRAM) with CONDITIONAL WRITE provide 
high speed with low power dissipation typical of 8iCMOS 
ECL. On-chip logic additionally helps improve system per
formance, yetthe device is pinout-compatible with asynchro
nous equivalents (Le ... IDT1 0504,IDT1 00504, and IDT1 01504 
respectively). The ECl-101K meets electrical specifications 
that combine the ECl-100K temperature and voltage com
pensated output levels with the high-speed of ECl-1 OK VEE 
compatibility (-5.2V). 

As can be seen in the Functional810ck Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses and input data, during a write cycle only. 

FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

cs 
L..lI..IL..L.IL.L..-. __ --I1 8 

READ DESELECT WRITE READ 

WE 

AD DR 

DATAIN 

~TAouT 
( DIuIIIodI 

OlE 

DATAouT @ 
DESELECT 

Inputs are sampled on the rising edge of the Write Enable 
(WE). The write cycle is pipelined: the memory cell is written 
during the WE-low time in the next cycle. Additionally, the 
address and data paths to the input register are gated by the 
Conditional Write Multiplexor, which allows termination of a I 
Write cycle late in the cycle. 

Read cycles are not pipe lined and operate identically to an 
asynchronous device, except that an output latch is provided 
to capture and hold Read data. 

READ TIMING 
The read timing on the device is asynchronous. DataouT 

is held low until the device is selected by Chip Select (CS). 

WRITE READ READ 

5.13 6 



IDT10S08, IDT100S08, IDT101S08 
HIGH SPEED BICMOS ECl STATIC RAM 2S6K (64K X 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE 

Then Address (AD DR) settles and data appears on the output 
after time tAA, as at 0 below. 

DataouT is held for a short time (tOH) after the address 
begins to change forthe next access, as can be seen at 8-
allowing addresses to begin to change early for the next cycle 
- then ambiguous data is on the bus until a new time tAA. 

To avoid this noise on the bus and provide for longer output 
hold time, this device includes an output Read data latch 
which allows Read data to flow out while Output Latch Enable 
(OLE) is low, and then hold when OLE is high. Thus in the 
example below Read data at 8 is held until Read data at (!) is 
ready for output. 

Note that DataouTis disabled (held low) by CS high or WE 
low, regardless of the state of the Output Latch. 

DESELECT TIMING 
Deselect timing is identical to a standard asynchronous 

device. This case occurs at @ below. Outputs attain the 
disable state (low) tACS later Chip Select (CS) is taken to a 
high logic state. Status of other inputs do not effect the 
disabling of the device when chip select is de-asserted. 

WRITE TIMING 
Write cycles pipe lined to allow easier design and higher 

system performance. The write pulse created on the WE input 
is used as a strobe to clock in the Write Address and Data into 
a register. This address and data are held in the register until 
the next write cycle, when they are used to write into the 
memory array through the Input Multiplexor. 

Note the very short valid window required for Write Address 
and Data inputs. This is because these signals are captured 
by the input register. This means that input data may arrive 
late in the cycle, as at @) below, ordata and address may arrive 
late, as at Q) below. 

DataouT is disabled during the Write Cycle. If CS is held 
low (active) and addresses remain unchanged, the DataouT 
pins will output the written data after "Write Recovery Time" 
(tWA), as for a standard asynchronous device. 

There is a special case when a Read cycle follows directly 
a Write Cycle to the same address. The memory array has not 
yet been updated with the Write data - it is still in the input 
register. This case is handled by including an address com
parator and Output Multiplexor on the device: if the address 
being presented on the input pins is the same as the address 
stored in the input register, the data presented to the output 
pins is also from the input register. 

CONDITIONAL WRITE 
In certain system architectures, the decision whether to 

write data within a cycle occurs late in the cycle. An example 
might be cache hit logic taking time to decide if a cache line 
needs to be updated. This device allows a write to be initiated, 
yet terminated very late in the cycle by using Chip· Select 
should a write not be required by the system. 

The Conditional Write Multiplexorcontrolled by Chip Select 
makes this possible. In a normal Write cycle, CS is low and the 
Multiplexordelivers the state of the addresses and data on the 
input pins to the Input Multiplexor and Input Register, respec
tively. Because CS does not gate the Write Pulse logic, it has 
a short valid window requirement. 

To terminate the Write cycle, as shown at Q) below, all that 
is required is to bring CS to a high logic state. This switches 
the Conditional Write Multiplexor to circulate the previously 
written address and data (held in the Input Register) around to 
be clocked again into the Input Register. No Write cycle is 
apparent to the system. 

S.13 7 



10110508,101100508,101101508 
HIGH SPEED BICMOS ECLSTATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 
10508512 10508515 

100508512 100508515 
Test 101508512 101508515 

5ymbol Parameter(1) Condition Min. Max. Min. Max. Unit 

Read Cycle 

tM(2) Address Access Time - - :::~.:.:. . 12 - ::{:::::115 ns 

tACS Chip Select Access Time - - /(:/,. 5 - I:l>t·· 5 ns 

tRCS Chip Select Recovery Time - - )):( 5 - I:::::::::i 5 ns 

tOH Data Hold from Address Change - 3 :::::::::r - 3 :::1:::::::;' - ns 

tOlEl Latch Enable Low Pulse Width - 5 ::::'::::> - 5 :::::::::1;:: - ns 

tAHO Address Valid to OLE High - 14 /::::~::j - 17 ::f:~:J - ns 

tDH Data Hold from Clock Low - 0 i\:::r':: - 0 :{(:{:: - ns 

tOR Data Ready from Clock Low -
... 

0 4 0 4 ns 

NOTES: 27921b112 

1. Input and Output reference level is 50% point of waveform. 
2. Read Data is valid at tAA or tAHO - toLEL + toR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and 

then access is tOR after OLE" goes low. 

READ CYCLE GATED BY CHIP SELECT 

DATAoUT 

READ CYCLE GATED BY ADDRESS 

ADDR 

DATAoUT 

OUTPUT LATCH TIMING 

t4---------tAHO---t-------~ 

DATAoUT 

2792 dtw09 
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IOT10508,IOT100508,10T101508 
HIGH SPEED BICMOS ECl STATIC RAM 256K (64K x 4-81T) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 
10508512 10508515 

100508512 100508515 
Test 101508512 101508515 

Symbol Parameter1) Condition Min. Max. Min. Max. Unit 

Write Cycle 

tw Write Pulse Width - 10 - 12 - ns 

twscs Setup Time for Chip Select - 1 - 1 - ns 

twrcs CS Set-Up, Terminated Write - 2 .'i:::;::::}: - 2 .t:;;::;:J' - ns 

tWSA Setup Time for Address - 1 :::,:,:\,:" - 1 :':i::/,,:" - ns 

tWSD Setup Time for Data In - 1 ::::I:::" - 1 }:'t:;:'· - ns -.,: 

tWHCS 2 
. . :.;.;. 

2 
..•.•. 

Hold Time for Chip Select - ::;::" 
- ;:::: .. - - ns 

tWHA Hold Time for Address - 2 . ::::::::::: 
: . - 2 .:.::::::::::.:: - ns .:::,:::,:,::: 

tWHD Hold Time for Data In - 2 .:.:':':::::::{ - 2 :::::;:;:::;:::: - ns 

tws Write Disable Time - - "'::::::::. 5 - ":':::;: 5 ns 

tWR Write Recovery Time - - 5 - 5 ns 

NOTE: 27921b113 

1. Input and Output reference level is 50% point of waveform. 

WRITE CYCLE TIMING DIAGRAM 

ADDR 

DATA IN 

~-----------tw------------~~I 

DATAoUT 
~_--ItWR=1xmxxx 

2792 drw 10 

5.13 9 



IOT10508,IOT100508,IOT101508 
HIGH SPEED BICMOS ECl STATIC RAM 256K (64K x 4·BIT) with CONDITIONAL WRITE 

ORDERING INFORMATION 
lOT xxx x xx x x ----

Device Type Architecture Speed Package Process! 
Temp. Range 

I 

5.13 

Blank 

C 
Y 

12 
15 

S 

10508 

100508 

101508 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 

Standard (Write logic, Read Latch) 

25SK (64Kx 4-bits) BiCMeS ECl·l0K 
Static RAM with Conditional Write 

256K (64Kx 4-bits) BiCMOS ECl·l00K 
Static RAM with Conditional Write 

256K (64K x 4-bits) BiCMOS ECl·l 01 K 
Static RAM with Conditional Write 

2792drw 11 
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G® HIGH-SPEED BiCMOS PRELIMINARY 
IOT105090 

ECl STATIC RAM IOT1005090 
256K (32K x 9-BIT) SRAM IOT1015090 

Integrated Device Technology, Inc. 

FEATURES: 
• 32,768-words X 9-bit organization 
• Address access time: 8/10/12115 
• Wide word for reduced address loading 
• Guaranteed Output Hold time 

SRAMs. The devices have been configured to follow the 
proposed ECl SRAM JEDEC pinout. Because they are 
manufactured in BiCEMOSTM technology, however, power 
dissipation is similar to CMOS devices of equivalent density. 

• Differential Write Clock and Single-Ended Write Enable 
The asynchronous SRAMs are the most straightforward to 

use because no additional clocks or controls are required: 
• Fully compatible with ECl logic levels 
• Separate data input and output 
• Standard pinouts 

DESCRIPTION: 

DataouT is available an access time after the last change of 
address. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. 

The IDT10509D, IDT100509D and IDT101509D are 
294,912-bit high-speed BiCEMOSTM ECl static random ac
cess memories organized as 32Kx9, with separate data inputs 
and outputs. All II0s are fully compatible with ECl levels. 

To write data into this device requires the creation of a Write 
Pulse, which is the combination of the Write Enable and the 
Write Clock. The differential Write Clock ensures easy crea
tion of a clean write pulse throughout the memory array, 
reducing requirements on the skew of Write Enable with 
respect to addresses. Write cycles can be operated in 
traditional manner by disabling the Write-Clock and using the 
Write Enable only. Write cycle disables the output pins in 
conventional fashion. These devices are part of a family of nine-bit-wide ECl 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

A14 

Do 
D1 
D2 

OJ 

D4 

Os 
D6 

D7 

Os 
WE 
WCLK 
WCLK 

• 
• 
• 
• 
• 
• 

BiCEMOS Is a trademark of Integrated Device Technology. Inc. 

DECODER 

COMMERC~LTEMPERATURERANGES 

C 1990 Integrated Device Technology. Inc. 

• 
• 
• 
• 
• 
• 

294,912-BIT 
MEMORY ARRAY 

• • • • • 

SENSE AMPS 
AND READIWRITE 

CONTROL 

5.14 

~ Vcc 

~ VEE 

00 
01 

02 

03 
04 

05 
06 

07 

08 

2810 drwOl 

AUGUST 1990 
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101105090, 10T1005090, 1011015090 
HIGH SPEED BICMOS ECl STATIC RAM 256K (32K x 9-BI1) 

PIN CONFIGURATION 

(Al6) NC All 
A4 Al0 

A12 A9 
A13 WE 
A14 Os 
CS 03 
07 02 
Os Os 
07 03 

Vee Vee 
06 02 

Vee VEe 
VEe Vee 
Os 01 

Vee Vee 
04 00 
Os 01 
04 Do 
Ao WCLK 
Al WCLK 
A2 As 
A3 A7 

(As) NC As 
NC As 2810drw02 

TOP VIEW 

PIN DESCRIPTIONS 
Symbol Pin Name 

Ao through A14 Address Inputs 

Do through Dl Data Inputs 

00 through 03 Data Outputs 

CS Chip Select Input (Internal pull down) 

WE Write Enable Input 

WCLK, WCLK Differential Write Clock Inputs 

VEE More Negative Supply Voltage 

Vee Less Negative Supply Voltage 

NC No Connect (Not internally bonded) 
2810lbl01 

AC OPERATING RANGES(1) 
110 VEE Temperature 

10K -S.2V±5% o TO 75°C, air flow exceeding 2 mlsec 

lOOK -4.SV±S% o TO 85°C, air flow exceeding 2 mlsec 

101K -4.75V to -5.46V o TO 75°C, air flow exceeding 2 mlsec 

NOTE: 2810lbl02 
1. Referenced to Vee 

CAPACITANCE (TA=+2SoC, f=1.0MHz) 

SSOP 

Symbol Parameter Typ. Max. Unit 

CIN Input Capacitance TBD - pF 

CoUl Output Capacitance TBD - pF 

COMMERCIA.l TEMPERATURE RANGE 

30Q-Mil-Wlde 
Plastic SSOP Package 

48 

LOGIC SYMBOL 

Ao 
Al 
A2 
A3 
A4 
As 
As 
A7 
As 
A9 
Al0 
All 
A12 
A13 
A14 

CS 

TRUTH TABLE(1) 
CS WE WCLK WCLK 

H X X X 

L H X X 

L X L H 

L L H L 

L L VEE L 

L L H VEE 

L L VEE VEE 

NOTE: 

00 
01 
02 

WE WCLK WCLK 2810 drw 04 

32Kx9 
SRAM 

Data OUT 

L 

RAM Data 

RAM Data 

L 

L 

L 

L 

Function 

Deselected 

Read 

Read 

Write, Ditt. Clock 

Write, Low Clock 

Write, High Clock 

Write, Single 
Enable 

2810lbl04 

2810 1bI 03 1. H=High, L=Low, X=Don't Care 

5.14 2 
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IDT10509,IDT100509D,IDT101509D 
HIGH SPEED BICMOS ECl STATIC RAM 256K (32K x 9-BIT) 

ECl-10K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature Oto +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature 

PT Power Dissipation 2.0 W 

lOUT DC Output Current (Output -50 mA 
High) 

NOTE: 2810 til 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
mting only and functional opemtion of the device at these or any other 
conditions above those indicated in the opemtional sections of this 

ECl-10K DC ELECTRICAL CHARACTERISTICS 
(VEE = -5.2V, Rl= son to -2.0V, TA = 0 to +75°C, airflow exceeding 2 mlsec) 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN .. V (I-IA or V ILB -1000 
-960 
-900 

VOL Output LOW Voltage V IN - V IHA or V ILB -1870 
-1850 
-1830 

VOHC Output Threshold HIGH Voltage V IN - V IHB or V ILA -1020 
-980 
-920 

VOLC Output Threshold LOW Voltage V IN - V IHB or V ILA 
-

VIH Input HIGH Voltage Guaranteed Input Voltage -1145 
High for All Inputs -1105 

-1045 

VIL Input LOW Voltage Guaranteed Input Voltage -1870 
Low for All Inputs -1850 

-1830 

IIH Input HIGH Current VIN -VIHA CS -
Others -

IlL Input LOW Current VIN-VILB CS 0.5 

Others -so 
lEE Supply Current All Inputs and Outputs Open -280 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2SoC and maximum loading_ 

5.14 

COMMERCIAL TEMPERATURE RANGE 

Typ.(I) Max. (A) Unit TA 

-840 mV O°C 
-885 -810 25°C 

-720 75°C 

-1665 mV O°C 
- -1650 25°C 

-1625 75°C 

mV O°C 
- - 25°C 

75°C 

-1645 mV O°C 
- -1630 25°C 

-1605 75°C 

-840 mV O°C 
- -810 25°C 

-720 75°C 

-1490 mV O°C 
- -1475 25°C 

-1450 75°C 

- 220 ~ -
- 110 ~A -
- 170 ~A -
- 90 ~A -

-220 - rnA -
28101bl 06 
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10T105090, IOT1005090, 10T1015090 
HIGH SPEEO BICMOS ECLSTATIC RAM 256K (32K x 9-BIT) 

ECL-100K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +85 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature 

PT Power Dissipation 2.0 W 

lOUT DC Output Current -50 mA 
(Output High) 

NOTE: 281011>1 07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 
(VEE = -4.5V, RL = son to -2 OV TA = 0 to +85°C air flow exceeding 2 mise c) , , 

Symbol Parameter Test Conditions Min. (8) 

VOH Output HIGH Voltage V IN .. V IHA or V ILB -1025 

VOL Output LOW Voltage V IN .. V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN .. V IHB or V ILA -1035 

VOLC Output Threshold LOW Voltage V IN .. V IHB or VILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 

Low for All Inputs 

IIH Input HIGH Current VIN ... VIHA CS -
Others -

I IL Input LOW Current VIN=VILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -260 

NOTE: 
1. Typical parameters are specified at VEE = -4.5V. TA = +25°C and maximum loading, 

5.14 

COMMERCIAL TEMPERATURE RANGE 

Typ.(1) Max. (A) Unit 

-955 -880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV I 
- -1475 mV 

- 220 ~ 

- 110 

- 170 ~ 

- 90 

-200 - mA 
28101bl 08 
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IDT10S09,IDT100S09D,IDT101509D 
HIGH SPEED BICMOS ECl STATIC RAM 256K (32K x 9-BIT) 

ECL-101K ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage +0.5 to -7.0 V 
With Respect to GND 

TA Operating Temperature o to +75 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage I Ceramic -65 to +150 °C 
Temperature 

PT Power Dissipation 2.0 W 

lOUT DC Output Currant (Output -50 rnA 
High) 

NOTE: 2810 Ibl 09 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-101K DC ELECTRICAL CHARACTERISTICS 
(VEE = -S.2V, RL = son to -2.0V, TA = 0 to +7SoC, air flow exceeding 2 m/sec) 

Symbol Parameter Test Condition Min. (8) 

VOH Output HIGH Voltage V IN .. V IHA or V ILB -1025 

VOL Output LOW Voltage V IN = V IHA or V ILB -1810 

VOHC Output Threshold HIGH Voltage V IN .. V IHB or V ILA -1035 

VOlC Output Threshold LOW Voltage V IN - V IHB or V ILA -
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 

High for All Inputs 

VIL Input LOW Voltage Guaranteed Input Voltage -1810 
Low for All Inputs 

IIH Input HIGH Current VIN - VIHA CS -
Others -

IlL Input LOW Current V IN - V ILB CS 0.5 

Others -50 

lEE Supply Current All Inputs and Outputs Open -280 

NOTE: 
1. Typical parameters are specified at VEE = -S.2V. TA = +2SoC and maximum loading. 

S.14 

COMMERCIAL TEMPERATURE RANGE 

Typ.(l) Max. (A) Unit 

-955 -880 mV 

-1715 -1620 mV 

- - mV 

- -1610 mV 

- -880 mV 

- -1475 mV 

- 220 ~A 

- 110 

- 170 ~A 

- 90 

-220 - mA 
2810lbl10 
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101105090,1011005090,1011015090 
HIGH SPEED BICMOS ECl STATIC RAM 256K (32K x 9·BIT) 

AC TEST LOAD CONDITION 
Vee (GND) 

DATAoUT 

L...-~----I 50n 1 30
pF" 

-2.0V -= 0.01J.1F I VEE 
·I.~udes p'robe and 
Jig capacitance 

2810drw05 

RISE/FALL TIME 
Symbol Parameter Test Condition 

tR Output Rise Time -
tF Output Fall Time -

FUNCTIONAL DESCRIPTION 
The IDT10509D,IDT100509D, and IDT101S09D BiCMOS 

ECl static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
proposed pinout and functionality for 32Kx9 ECl SRAMs. 
The ECl·101K meets electrical specifications that combine 
the ECl·1 OOK temperature and voltage compensated output 
levels with the high-speed of ECl·10K VEE compatibility 
(-5.2V). 

READ TIMING 
The read timing on these asynchronous devices is straight

forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output after time tAA. Note that DataouT is held 
for a short time (tOH) afterthe address begins to change forthe 
next access, then ambiguous data is on the bus until a new 
time tM. 

WRITE TIMING 
To write data to the device, a Write Pulse need be formed 

to control the write to the SRAM array. This device includes 
on-board logic that provides an internal Write Pulse defined as 
the logical NOT-AND combination (Le. NOR, see block dia
gram) of Write Clock (WClK) asserted' low and the Write 
Enable (WE) asserted low. Note that the Write Clock is a 
differential input allowing for greater noise rejection and 
cleaner signal forming overthe memory array. This combina
tion of signals is useful for the development of the very short 
Write Pulse that asynchronous SRAMs need: Write Clock is a 
carefully formed free-running signal that is de-skewed over 
the memory array layout; Write Enable is a control signal that 

COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 

:~::.mmj[ 20% Jt 

Min. 

-
-

tR tF 
tR - tF - 2.0ns typo 

Note: All timing measurements are 
referenced to 50% input levels. 

, 2810drw08 

Typ. Max. Unit 

2 - ns 

2 - ns 
281011111 

can be generated and delivered with the same skew tolerance 
as address signals. I 

While CS, ADDR, and DatalN must be valid when Write 
Pulse (see definition above) goes low. Data is written to the 
memory cell at the end of the Write Pulse, and inputs must be 
held after the rising edge of the Write Pulse to ensure satisfac
tory completion of the cycle. 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataouT pins will output the written data after "Write Recov
ery Time" (tWR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 

ALTERNATIVE WRITE OPERATION 
The device may also be used other Write Pulse modes, if 

preferred. The Write Clock input may be converted from 
differential to single-ended operation as described in the Truth 
Table. The Write Clock may be disabled altogether, and only 
the Write Enable used to form Write Pulse, by externally 
connecting both inputs of the differential Write Clock (WClK 
and WClK) to the VEE supply voltage. 

Tying the positive side of the differential Write Clock 
(WClK) to the VEE voltage will allow for two single-ended write 
enables, WE and WClK. The internal Write Pulse is in Write 
mode when both are low. 

Tying the negative side of the differential Write Clock 
(WClK) to the VEE vo Itage will allow for two single-ended write 
enables, WE and WClK. The internal Write Pulse is in Write 
mode when WE is low and WClK is high. 

5.14 6 



IOT10509,IOT1005090,10T1015090 
HIGH SPEED BICMOS ECl STATIC RAM 256K (32K x 9-BIT) 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

Symbol 

Read Cycle 

tACS 

tRCS 

tAA 

tOH 
NOTE: 

Parameter<1) 

Chip Select Access Time 

Chip Select Recovery Time 

Address Access Time 

Data Hold from Address Change 

Test 

Condition 

1. Input and Output reference level is 50% point of waveform. 

READ CYCLE GATED BY CHIP SELECT 

DATAOUT 

READ CYCLE GATED BY ADDRESS 

1050908 
10050908 
10150908 

Min. Max. 

10509010 
100509010 
101509010 

Min. Max. 

,.\:. 10 

COMMERCIAL TEMPERATURE RANGE 

10509012 
100509012 
101509012 

Min. Max. 

10509015 
100509015 
101509015 

Min. Max. Unit 

28101b112 

AOOR 1=== 

DATAOUT ........................................ _'~_: ..... _t_O_H~~ .................................................. _ 

2810dtw07 
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101105090,1011005090,1011015090 
HIGH SPEED BICMOS ECl STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

Symbol 

Write Cycle 

tCYC 

tw 

tWL 

tWH 

twscs 

tWSA 

tWS02 

twsWE 

tWHCg(2) 

tWHA(2) 

tWHO(2) 

tWHWE(2) 

tws 

tWR(3) 

NOTES: 

Parameter (1) 

Cycle Time 

Write Enable Pulse Width 

WCLK Low Pulse Width 

WCLK High Pulse Width 

Chip Select Set-up Time 

Address Set-up Time 

Data Set-up Time 

Write Enable Set-up Time 

Chip Select Hold Time 

Address Hold Time 

Data Hold Time 

Write Enable Hold Time 

Write Disable Time 

Write Recovery Time 

Test 

Condition 

1. Input and Output reference level is 50% point of waveform. 

1050908 
10050908 
10150908 

Min. Max. 

8 

0:::, .. 

5 

5 

10509010 
100509010 
101509010 

Min. Max. 

10 

2 Kt-

0::::, .. 

5 

2. Write Pulse Width is the logical NOT-AND of WE1 and WE2, that is, when both are logical low. 

10509012 
100509012 
101509012 

Min. Max. 

12 

10 

10 

2 
..... ;,;,~ 

o : :h:~-

10 t; hi -

5 

10509015 
100509015 
101509015 

Min_ Max. 

15 

0h. 

5 

3. t .... Ris defined as the time to reflect the newly written data on the Data Outputs (00 to 03) when no new Address Transition occurs. 

WRITE CYCLE TIMING DIAGRAM 

ADDR 

DATAIN 

WCLK ___ --J 

14-------tCyc-+------I~ 

DATAoUT 

5.14 

Unit 

ns 
ns 

ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 

ns 
ns 

ns 
ns 

28101;)113 
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10110509, IOT1005090, IOT1015090 
HIGH SPEEO BICMOS ECl STATIC RAM 256K (32K x 9-81T) 

ORDERING INFORMATION 
IDT xxx x xx x x 

Device Type Architecture Speed Package Process! 
Temp. Range 

I Blank 

v 

8 
10 
12 
15 

~------------~------------~I D 
I 

10509 

100509 

101509 

5.14 

COMMERCIAL TEMPERATURE RANGE 

Commercial 

ssap 

Speed in Nanoseconds 

Differential and Single-Ended Write Enables 

256K (32K x 9·bits) BiCMaS ECl-10K 
Static RAM 

256K (32K x 9·bits) BiCMaS 
ECl-100K Static RAM 

256K (32K x 9·bits) BiCMaS 
ECL·101K Static RAM 

2810 dtw09 
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FIFO PRODUCTS 
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FIFO MEMORIES 

Integration of lOT high-speed static RAM technology with 
internal support logic yields high-performance, high-density 
FI FO memories. A FIFO is used as a memory buffer between 
two asynchronous systems with simultaneous read/write 
access. The data rate between the two systems can be 
regulated by monitoring the status flags and throttling the read 
and write accesses. Since these FIFOs are built with an 
internal RAM pointer architecture, there is no fall-through time 
between a write to a memory location and a read from that 
memory location. System performance is significantly im
proved over the shift register-based architecture of previous 
FIFO designs which are handicapped with long fall-through 
times. 

lOT offers the widest selection of monolithic FIFOs, rang
ing from shallows 64x4 and 64x5 to the high-density 16Kx9. 
Shallow FIFOs regulate data flow in tightly couped computa
tional engines. High-density FIFOs store large blocks in 
networking, telecommunication and data storage systems. 
The I0T7200 FIFO family (256x9 through the 16Kx9 FIFOs) 
are all pin and function compatible, making density upgrades 
simple. All lOT FIFOscan be cascaded to greaterword depths 
and expanded to greater word widths with no external support 
logic. 

6.0 

lOTs high-speed SyncFIFOTM is ideal for multiprocessor 
systems, workstations and high-end graphics. The innovative 
architecture of the SyncFIFO (internal VO registers with sepa
rate clock and enable inputs), along with wider data bus, sim
plifies design and reduces interface logic. 

The Parallel-Serial FIFOs incorporate a serial input or a 
serial output shifter for senal-to-parallel or parallel-to-serial 
bus interface. The Parallel-Serial FIFOs also offer six status 
flags for flexible data throttling. 

A variety of packages are available: standard plastic OIP 
and CEROIP, surface mount ceramic LCC, PLCC and SOIC, 
and high-reliability flatpack. Increasing board density is the 
overwhelming goal of lOTs package development efforts, as 
demonstrated by the introduction of the 300 mil ThinDIP. 

FI FO modules, composed of four LCC devices mounted on 
a multi-layer co-fired ceramic substrate, increase densities to 
32Kx18 which are pin-compatible with current monolithic 
versions. 

lOT is committed to offering FIFOs of increasing density, 
speed and enhanced architectural innovations, such as Flex
ishiftTM and the BiFIFO, for easier system interface. 

I 



FIFO PRODUCTS 
IDT7200 
IDT7201 
IDT7202 
IDT7203 
IDT7204 
IDT7205 
IDT7206 
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G CMOS PARALLEL IDT7200S/L 

FIRST·IN/FIRST·OUT FIFO IDT7201 SAILA 

256 X 9·BIT & 512 x 9·BIT 
Integrated Device Technology, Inc. 

FEATURES: 
• First-ln/First-Out dual-port memory 
• 256 x 9 organization (IDT7200) 
• 512 x 9 organization (IDT7201A) 
• Low power consumption 

- Active: 770mW (max.) 
- Power-down: 27.5mW (max.) 

• Ultra high speed-15ns access time 
• Asynchronous and simultaneous read and write 

DESCRIPTION: 
The I DT7200/720 1 A are dual-port memories that load and 

empty data on a first-in/first-out basis. The devices use Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

• Fully expandable by both word depth and/or bit width 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out~ the devices 
through the use of the Write (W) and Read (R) pins. The 
devices have a readlwrite cycle time of 25ns (40MHz). • Pin and functionally compatible with 720X family 

• Status Flags: Empty, Half-Full, Full 
• Auto-retransmit capability 
• High-performance CEMOSTM technology 
• Military product compliant to MIL-STD-883, Class B 

The devices utilizes a 9-bit wide data array to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmissiOn/reception 
error checking. It also features a Retransmit (RT) capability 
that allows for reset of the read pointer to its initial position 
when RT is pulsed low to allow for retransmission from the 
beginning of data. A Half-Full Flag is available in the single 
device mode and width expansion modes. 

• Standard Military Drawing #5962-87531, 
5962-89666, and 5962-89863 are listed on this function. 

FUNCTIONAL BLOCK DIAGRAM 

Vi 

CEMOS is a trademark of Integrated Device Technology: Inc. 

The IDT7200/1A is fabricated using IDT's high-speed 
CEMOS technology. They are designed for those 
applications requiring asynchronous and simultaneous read! II 
writes in multiprocessing and rate buffer applications. Military * 
grade product is manufactured in compliance with the latest! 
revision of MIL-STD-883, Class B. 

DATA INPUTS 
(Do-Da) 

256/512 '-'+~.....,...... 
THREE
STATE 
BUFFERS 

DATA OUTPUTS 
(Oo-Oa) 

I----+--EF 
I----+--FF 

2679 drw02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 

ICt990 Integrated Device Technology. Inc. 6.1 DSC-2OOO12 
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IDT7200S/L, 1DT7201SAlLA CMOS PARALLEL 
FIRST·INlFIRST"()UT FIFO 256 x 9·81T & 512 X 9·81T 

PIN CONFIGURATIONS 

w 
Os 
03 
02 
01 
Do 
Xi 
FF 
Qo 
01 
02 
03 
Os 

GNO 

Vee 
04 
05 
06 
07 
rom 
Fffi 
Er: 
xO/FW 
07 
Os 
05 
04 
R 

DlP/SOIC/FLA TPACK 
TOP VIEW 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol RatlnQ Com'!. Mil. 
VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 

with Respect 
toGNO 

TA Operating o to +70 -55 to +125 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +155 
Temperature 

lOUT DC Output 50 50 
Current 

Unit 

V 

°C 

°C 

°C 

mA 

NOTE: 2679tb101 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter(1) Condition Max. UnIt 

CIN Input Capacitance VIN- OV 8 pF 

CoUT Output Capacitance VOUT- OV 8 pF 

NOTE: 26791b102 

1. This parameter is sampled and not 100% tested. 

6.1 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

2679drw01 

LCC/PLCC 
TOP VIEW 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

VCCM Military Supply 4.5 5.0 
Voltage 

Vccc Commercial Supply 4.5 5.0 
Voltage 

GND Supply Voltage 0 0 
VIH(l) Input High Voltage 2.0 -

Commercial 

VIH(l) Input High Voltage 2.2 -
MUtary 

VIL(2) Input Low Voltage - -
Commercial and 
Military 

NOTE: 
1. VIH = 2.SV for )(finput (commercial). 

VIH = 2.8V for xr input (military). 
2. 1.5V undershoots are allowed for lOns once per cycle. 

Max. 

5.5 

5.S 

0 

-

-
0.8 

Unit 

V 

V 

V 

V 

V 

V 

26791)103 
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IDT7200SlL,IDT7201SAlLA CMOS PARALLEL 
FIRST·INlFIRST-oUT FIFO 256 x 9·BIT & 512 x 9·BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5.0V±10%, TA = O°C to +70°C; Military: Vee = 5.0V±10%, TA = -55°C to +125°C) 

10T7200 10T7200 10T7200 
10T7201 10T7201 10T7201 

Commercial MlJltary Commercial 
tA = 15 20n8 tA = 20n8 tA = 25,35n8 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 
IU(l) Input Leakage Current (Any Input) -1 - 1 -10 - 10 -1 - 1 J.1A 
IlO(2) Output Leakage Curront -10 - 10 -10 - 10 -10 - 10 J.1A 
VOH Output Logic "1" Voltage IOH .. -2rnA 2.4 - - 2.4 - - 2.4 - - V 

VOL Output Logic "0· Voltage IOH - 8rnA - - 0.4 - - 0.4 - - 0.4 V 

ICC1(3) Active Power Supply Current - - 140(4) - - 160(4) - - 125(4) rnA 

ICC2(3) Standby Current (R=W=RS .. FURT ... VIH) - - 15 - - 20 - - 15 rnA 

ICC3(L)(3) Power Down Current (All Input - VCC· 0.2V) - - 5 - - 9 - - 0.5 rnA 

ICC3(S)(3) Power Down Current (All Input - Vcc • 0.2V) - - 5 rnA 
26NIbI04 

DC ELECTRICAL CHARACTERISTICS (Continued) 
(Commercial: Vee = 5.0V±10%, TA = O°C to +70°C; Military: Vee = 5.0V±1 0%, TA = -55°C to + 125°C) 

10T7200 10T7200 10T7200 
10T7201 10T7201 10T7201 
Military Commercial MlJltary 

tA = 30,40n9 tA = 50 65 80 120ns tA = 50 65,80 120n8 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 
lull) Input Leakage Current (Any Input) -10 - 10 -1 - 1 -10 - 10 J.1A 
IlO(2) Output Leakage Current -10 - 10 -10 - 10 -10 - 10 J.1A 
VOH Output Logic "1" Voltage IOH = -2rnA 2.4 - - 2.4 - - 2.4 - - V 

VOL Output Logic "a" Voltage IOH .. 8rnA - - 0.4 - - 0.4 - - 0.4 V 
ICC1(3) Active Power Supply Current - - 140(4) - 50 80 - 70 100 rnA 
ICC2(3) Standby Current (R=W=RS=FURT =VIH) - - 20 - 5 8 - 8 15 rnA 

Icc3(L)(3) Power Down Current (All Input = Vcc· 0.2V) - - 0.9 - - 0.5 - - 0.9 rnA 

ICC3(S)(3) Power Down Current (All Input = VCC • 0.2V) - - 9 - - 5 - - 9 rnA 

NOTES: 26NIbI05 
1. Measurements with 0.4 !') VIN !') Vee. 
2. R ~ VIH, 0.4 !') Vour !') Vee. 
3. lee measurements are made with outputs open (only capacitive loading). 
4. Tested at f = 20MHz. 
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IDTI200S/L, IDTI201SAlLA CMOS PARALLEL 
FIRST·INlFIRST·OUT FIFO 256 x 9·BIT & 512 X 9·BIT 

AC ELECTRICAL CHARACTERISTICS 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(Commercial: Vee = 5.0V±10%, TA = O°C to +70°C; Military: Vee = 5.0V±10%, TA= -55°C to +125°C) 

Symbol Parameter 

ts Shift FrequenCy 

tRe Read Cycle Time 

Com'l. 

7200L15 
7201LA15 

Min. Max. 

40 

25 

15 

Com'l. & MIl. 

7200L20 
7201LA20 

Min. Max. 

33.3 

30 

Com 'I. Mil. Com'L 

7200SlL25 7200Sll30 7200Sll35 
7201S~25 7201S~30 7201S~35 

Min. Max. Min. Max. Min. Max. Unit 

28.5 25 - 22.2 MHz 

35 40 45 ns 

25 30 35 ns 

tRR Read Recovery Time 10 - w.:::5H'\ - 10 - 10 - 10 - ns 

tRPW Read Pulse Width(2) 15 - 2cF'::q:t/i# 25 - 30 - 35 - ns 

tALZ Read Pulse Low to Data Bus at Low Z(3) 5 - At:::: - 5 - 5 - 5 - ns 

tWLZ Write Pulse High to Data Bus at Low Z(3.4) 5 - ,:::i$:::\i!H@::hr 5 - 5 - 10 - ns 

tDV Data Valid from Read Pulse High 5 - ::<@:m:::mt. ":"'- 5 - 5 - 5 - ns 

tRHZ Read Pulse High to Data Bus at High Z(3) - 15 -'::"::m:):15 - 18 - 20 - 20 ns 

twc Write Cycle Time 25 F:g~:::::,:,J 35 40 45 ns 

twpw Write Pulse Width(2) 15 -'::2Q,/:}':::: - 25 - 30 - 35 - ns 

tWR Write Recovery Time 10 - ,:: :::>,1 0'\:::::: - 10 - 10 - 10 - ns 

t-:-:-C--+-~-:-:-:-~C-::-I~-:-,;-',:-:--------+--:-~--il-=-:~J~1f?h == ~ == : == : == : 
tRS Reset Pulse Width(2) 15 - \::::\:~Q., - 25 - 30 - 35 - ns 

tRSS Reset Set-up Time(3) 15 .f;t::::'2'i)i:i - 25 - 30 - 35 - ns 

tRSR Reset Recovery Time 10'\::;:: ?::\ '(: - 10 - 10 - 10 - ns 

t-t_RT_C_-+-R_e_t_ra_n_sm_it _c.;....yc_le_Ti_I_m_e~ _____ f-2_5--i~JiliBtIi:~ j - 35 - 40 - 45 - ns 

tRT Retransmit Pulse Width(2) 15 ~::::",; ~ - 25 - 30 - 35 - ns 
tRTS Retransmit Set-up Time(3) 15 {¥8:::,\ "", ,i++-,::;0-+-_-+--25--+--_-+-3O-+-_-+-35-+-_-+--ns--i 

tRTR Retransmit Recovery Time 10 - ':':ti1 0 10 - 10 - 10 ns 

tEFL Reset to Empty Flag Low - :25,:::::,- 30 35 40 45 ns 

tHFH,FFH Reset to Han-Full and Full Flag High - ""'2$:}""", - 30 35 40 45 ns 

tREF Read Low to Empty Flag Low - t I:::: :1,':;::f - 20 25 30 30 ns 

tRFF Read High to Full Flag High -~ - - - - ns 
t-t-RP-E--+-R-e-a-d-P-u-ls-e-W-i-dt-h-a-ft-er~E~F~H-i-gh---~-1-5';""~~ ~+--20-r-_--~-2-5--i1-_-~-3-0~-_-+--35-+--_--r--ns-~ 

20 25 30 30 

tWEF Write High to Empty Flag High -{i:::: H::::", ;'::; - 20 25 30 30 ns 

tWFF Write Low to Full Flag Low --f::::::, :mdst:,' - 20 25 30 30 ns 

tWHF Write Low to Half-Full Flag Low -:':'f@§,:" 30 35 40 45 ns 

tRHF Read High to Han-Full Flag High 30 35 40 45 ns 

twPF Write Pulse Width after FF High 20 25 30 35 ns 

tXOI.. ReadtvVrite to XO Low 20 25 30 35 ns 

tXOH ReadtvVrite to XO High '15 20 25 30 35 ns 

tXI XI Pulse Width(2) 15 20 25 30 35 ns 

tXIR XI Recovery Time 10 10 10 10 10 ns 

tXIS XI Set-up Time 10 10 10 10 10 ns 

NOTES: 26791bI05 

1. Timings referenced as in AC Test Conditions, 
2. Pulse widths less than minimum value are not allowed. 
3. Values guaranteed by design, not currently tested, 
4. Only applies to read data flow-through mode. 
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IDT7200S/L,IDT7201SAlLA CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 256 x 9-BIT & 512 X 9-BIT 

AC ELECTRICAL CHARACTERISTICS (Continued) 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(Commercial: Vee = 5.OV±10%, TA = O°C to +70°C; Milnary: Vee = 5.OV±10%, TA= -55°C to +125°C) 

Military Commmorcial and Military 

7200SlL40 7200SlL50 7200SlL65 7200SlL80 7200SlL12O 
7201SAlLA40 7201SAlLASO 7201SAlLA65 7201SAIlA80 7201 SAIlA 12C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. MIn. Max. Unit 

ts Shift Frequency - 20 - 15 - 12.5 - 10 - 7 MHz 

tRC Read Cycle Time 50 - 65 - 80 - 100 - 140 - ns 
tA Access Time - 40 - 50 - 65 - 80 - 120 ns 
tRR Read Recovery Time 10 - 15 - 15 - 20 - 20 - ns 
tRPW Read Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 
tRlZ Read Pulse Low to Data Bus at Low z!3) 5 - 10 - 10 - 10 - 10 - ns 
twl.Z Write Pulse High to Data Bus at Low z!3,4) 10 - 15 - 15 - 20 - 20 - ns 
tDV Data Valid from Read Pulse High 5 - 5 - 5 - 5 - 5 - ns 
tRHZ Read Pulse High to Data Bus at High Z(3) - 25 - 30 - 30 - 30 - 35 ns 
twc Write Cycle Time 50 - 65 - 80 - 100 - 140 - ns 
twpw Write Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 

tWR Write Recovery Time 10 - 15 - 15 - 20 - 20 - ns 

tos Data Set-up Time 20 - 30 - 30 - 40 - 40 - ns 

tOl-l Data Hold Time 0 - 5 - 10 - 10 - 10 - ns 
tRSC Reset Cycle Time 50 - 65 - 80 - 100 - 140 - ns 

tRS Reset Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 
tRSS Reset Set-up Time(3) 40 - 50 - 65 - 80 - 120 - ns 

tRSR Reset Recovery Time 10 - 15 - 15 - 20 - 20 - ns 

tRTC Retransmit Cycle Time 50 - 65 - 80 - 100 - 140 - ns 

tRT Retransmit Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 
tRTS Retransmit Set-up Time(3) 40 - 50 - 65 - 80 - 120 - ns 
tATR Retransmit Recovery Time 10 - 15 - 15 - 20 - 20 - ns 
tEFL Reset to Empty Flag Low - 50 - 65 - 80 - 100 - 140 ns 

tHFH,FFH Reset to Han-Full and Full Flag High - 50 - 65 - 80 - 100 - 140 ns 

tREF Read Low to Empty Flag Low - 30 - 45 - 60 - 60 - 60 ns 

tRFF Read High to Full Flag High - 35 - 45 - 60 - 60 - 60 ns 

tRPE Read Pulse Width after EF High 40 - 50 - 65 - 80 - 120 - ns 

tWEF Write High to Empty Flag High - 35 - 45 - 60 - 60 - 60 ns 
tWFF Write Low to Full Flag Low - 35 - 45 - 60 - 60 - 60 ns 
tWHF Write Low to Half-Full Flag Low - 50 - 65 - 80 - 100 - 140 ns 

tRHF Read High to Han-Full Flag High - 50 - 65 - 80 - 100 - 140 ns 

tWPF Write Pulse Width after FF High 40 - 50 - 65 - 80 - 120 - ns 
txOL ReadtWrite to XO Low - 40 - 50 - 65 - 80 - 120 ns 
tXOH ReadtWrite to XO High - 40 - 50 - 65 - 80 - 120 ns 

tXI Xi Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 

tXIR XI Recovery Time 10 - 10 - 10 - 10 - 10 - ns 

tXIS Xi Set-up Time 10 - 15 - 15 - 15 - 15 - ns 
NOTES: 

1. Timings referenced as in Ae Test Conditions. 
2. Pulse widths less than minimum value are not allowed. 
3. Values guaranteed by design, not currently tested. 
4. Only appiies to read data flow-through mode. 
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IDT7200S/L,IDT7201SAlLA CMOS PARALLEL 
FIRST·INlFIRST·OUT FIFO 256 x 9·BIT & 512 x 9·BIT 

AC TEST CONDITIONS 
Input Pulse Levels 

Input RiselFall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

SIGNAL DESCRIPTIONS 

INPUTS: 
DATA IN (Do - Os) 

Data inputs for 9·bit wide data. 

CONTROLS: 
RESET (RS) 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figure 1 

26791bl08 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
power up before a write operation can take place. Both the 
Read Enable (R) and Write Enable (W) Inputs must be In 
the high state during the window shown In Figure 2, (I.e., 
tRSS before the rising edge of RS) and should not change 
until tRSR after the rising edge of RS. Half·FuJl Flag (HF) 
will be reset to high after Reset (RS). 

WRITE ENABLE (W) 
A write cycle is initiated on the falling edge of this input if the 

Full Flag (FF) is not set. Data set-up and hold times must be 
adhered to with respect to the riSing edge of the Write Enable 
(W). Data is stored in the RAM array sequentially and 
independently of anyon-going read operation. 

After half of the memory is filled and at the falling edge of 
the next write operation, the Half-Full Flag (HF) will be set to 
low and will remain set until the difference between the write 
pointer and read pOinter is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by the rising edge of the read operation. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the Full Flag (FF) will go high after tRFF, 
allowing a valid write to begin. When the FIFO is full, the 
internal write pointer is blocked from W, so external changes 
in W will not affect the FIFO when it is full. 

READ ENABLE (R) 
A read cycle is initiated on the falling edge of the Read 

Enable (R) provided the Empty Flag (EF) is not set. The data 
is accessed on a First-ln/First-Out basis, independent of any 
ongoing write operations. After Read Enable (R) goes high, 

6.1 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

5V 

UK 

TO 
OUTPUT -....----. 

PIN 

S80n 
30pF* 

2679 drw03 

or equivalent circuit 

Figure 1. Output Load 

* Includes scope and jig capacitances. 

the Data Outputs (00 - as) will return to a high impedance 
condition until the next Read operation. When all data has 
been read from the FIFO, the Empty Flag (EF) will go low, 
allowing the "final" read cycle but inhibiting further read 
operations with the data outputs remaining in a high imped· 
ance state. Once a valid write operation has been accom· 
plished, the Empty Flag (EF) will go high after tWEF and a valid 
Read can then begin. Whe..!! the FIFO is empty, th~nternal 
read pointer is blocked from R so external changes in R will not 
affect the FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FLIRT) 
This is adual-purpose input. Inthe Depth Expansion Mode, 

this pin is grounded to indicate that it is the first loaded (see 
Operating Modes). In the Single Device Mode, this pin acts as 
the restransmit input. The Single Device Mode is initiated by 
grounding the Expansion In (Xi). 

The I DT7200/7201 A can be made to retransmit data when 
the Retransmit Enable control (RT) input is pulsed low. A 
retransmit operation will set the internal read pointerto the fi~t 
location and will not affect the write pointer. Read Enable (R) 
and Write Enable (W) must be in the· high state during 
retransmit. This feature is useful when less than 256/512 
writes are performed between resets. The retransmit feature 
is not compatible with the Depth ExpanSion Mode and will 
affect the Half-Full Flag (HF), depending on the relative 
locations of the read and write pointers. 

EXPANSION IN (XI) _ 
This input is a dual-purpose pin. Expansion In (XI) is 

grounded to indicate an operation in the single device mode. 
Expansion In (Xi) is connected to Expansion Out (XO) of the 
previous device inthe Depth ExpanSion or Daisy Chain Mode. 

OUTPUTS: 
FULL FLAG (FF) 

The Full Flag (FF) will go low, inhibiting further write 
operation, when the write pointer is one location less than the 
read pointer, indicating that the device is full. If th~read 
pointer is not moved after Reset (RS), the Full-Flag (FF) will 
go low after 256 writes for 1OT7200 and 512 writes for the 
IDT7201A. 
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IDT7200S/L, 1DT7201SAlLA CMOS PARALLEL 
FIRST·INtFIRST·OUT FIFO 256 x 9·81T & 512 x 9·81T 

EMPTY FLAG (EF) 
The Empty Flag (EF) will go low, inhibiting further read 

operations, when the read pOinter is equal to the write pointer, 
indicating that the device is empty. 

EXPANSION OUT/HALF·FULL FLAG (XO/HF) 
This is a dual-purpose output. In the single device mode, 

when Expansion In (xi) is grounded, this output acts as an 
indication of a half-full memory. 

After half of the memory is filled and at the falling edge of 
the next write operation, the Half-Full Flag (HF) will be set low 
and will remain set until the difference between the write 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

pointer and read pointer is less than or equal to one haH of the 
total memory of the device. The Half·Fuli Flag (HF) is then 
reset by using rising edge of the read operation. 

In the Depth Expansion Mode, Expansion In (XI) is con· 
nected to Expansion Out (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain 
by providing a pulse to the next device when the previous de· 
vice reaches the last location of memory. 

DATA OUTPUTS (00 - Oa) 
Data outputs for 9-bit wide data. This data is in a high 

impedance condition whenever Read (R) is in a high state. 

~--------------tRSC--------------------~ 
~--------------tRS------------~ 

2679drw 04 

NOTES: Figure 2. Reset 
1. EF, FF, HF may change status during Reset, but flags will be valid at tRse. 
2. Wand R = VIH around the rising edge of RS. 

Oo-Oa ----------~ 

___ ~~------twpw------~--
Wl _ ___ --'I 

Do-Da ---------( ~ ______ ---' »-------« DATA IN VALID )>------
2679 drw06 

Figure 3. Asynchronous Write and Read Operation 
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IDT7200S/L, 1DT7201SAlLA CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 256 x 9-81T & 512 x 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

LAST WRITE 

LAST READ 

iii 

EF 

IGNORED 
WRITE 

FIRST READ 

tRFF 

ADDIllONAL FIRST 
READS WRITE 

Figure 4. Full Flag From Last Write to Flr.t Read 

IGNORED 
READ 

FIRST WRITE 

tWEF 

ADDITIONAL 
WRITES 

FIRST 
READ 

DATA OUT --t---{ 

W,R 

HF, EF, FF 

Figure 5. Empty Flag From Last Read to First Write 

~---------------tRTC----------------------~ 
~---------------tRT--------------~ 

Figure 6. Retransmit 

6.1 

2679 drw 06 

2679 drw 07 

FLAG VALID 

2679 drw 08 
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1DT7200S/L,IDT7201SAlLA CMOS PARALLEL 
FIRST·INlFIRST-OUT FIFO 256 X 9·81T & 512 X 9·81T IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

w 

Vi 

2679 drw09 

Figure 7. Empty Flag Timing 

2679 drw 10 

Figure 8. Full Flag Timing 

" -tRHF -

7'-
HALF-FULL OR LESS f4-tWHF 

MORE THAN HALF-FULL 

2678drw 11 

Figure 9. Half·Full Flag Timing 

WRITE TO 
LAST PHYSICAL 

LOCATION 

'XOL { _____ t_X_O-'H r' 
READ FROM 

LAST PHYSICAL 
LOCATION 

'XOLf 

Figure 10. Expansion Out 

6.1 

...,'-
HALF-FULL OR LESS 
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IDTI200S/L, IDTI201SAlLA CMOS PARALLEL 
FIRST-INIFIRST"()UT FIFO 256 x 9-BIT & 512 X 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

14--- tXI 

WRITE TO 
FIRST PHYSICAL 

LOCATION 

tXIR 

FIgure 11. ExpansIon In 

READ FROM 
FIRST PHYSICAL 

LOCATION 

2679 drw 13 

OPERATING MODES is in a Single Device Configuration when the Expansion In (XI) 
SINGLE DEVICE MODE control input is..9!..0unded (see Figure 12). In the mode the 

Asingle IDT7200n201A may be usedwhenthe application Half-Full Flag (HF), which is an active low output, is shared 
requirements for 256/512 words orless. The IDT7200/7201A with Expansion Out (XO). 

(HALF-FULL FLAG) 

WRITE (W) ---...r-i---- READ {R) 

DATAIN(D) DATAOUT(Q) 

FULL FLAG (FF) EMPTY FLAG (EF) 
RESET (RS) RETRANSMIT (AT) 

EXPANSION IN (Xi) 

FIgure 12. Block DIagram of SIngle 256/512 x 9 FIFO 

WIDTH EXPANSION MODE 13demonstratesan 18-bitwordwidthbyusingtwo IDT7201As. 
Word width may be increased simply by connecting the Any word width can be attained by adding additional 

corresponding input control of multiple devices. Status flags IDT7201 As. 
(EF, FF and HF) can be detected from anyone device. Figure 

DATAIN (D) 

WRITE(W) 

FULL FLAG (FF) 

RESET (RS) 

- - - - - - -t----M-

IDT 
7200/1 A 

14---i- - - - - - - -i+---- READ (R) 
IDT 

7200/1 A 1-----.... EMPTY FLAG (EF) 

----41- - - - - - - -i---...... 

-+4--:::----- RETRANSMIT (RT) 

DATAoUT(Q) 

2679 drw 15 
FIgure 13. Block DIagram of 256/512 x 18 FIFO Memory Used In WIdth ExpansIon Mode 
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IDT7200S/L, IDT7201SAlLA CMOS PARALLEL 
FIRST-INIFIRST..QUT FIFO 256 X 9-81T & 512 X 9-81T 

DEPTH EXPANSION (DASIY CHAIN) MODE 
The IDT7200/7201 A can easily be adapted to applications 

where the requirements are for greater than 256/512 words. 
Figure 14 demonstrates Depth Expansion using three IDT7200/ 
7201 As. Any depth can be attained by adding additional 
I DT720017201 As. The I DT720017201 A operates in the Depth 
Expansion configuration when the following conditions are 
met: 
1. The first device must be designed by grounding the First 

Load (FL) control input. 
2. All other devices must have FL in the high state. 
3. The Expansion Out (XO) pin of each device must be tied 

to the Expansion In (Xi) pin of the next device. See 
Figure 14. 

4. External logic is needed to generate a composite Full 
Flag (!:E) and Empty Flag (gf). This requires the ORing 
of all EFs and ORing of all FFs (Le. all must be set to 
generate the correct composite FF or EF). See Figure 
14. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 
For additional information refer to Tech Note 9: "Cascad
ing FIFOs or FIFO Modules". 

COMPOUND EXPANSION MODE 
The two expansion techniques described above can be 

applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 15). 

BIDIRECTIONAL MODE 
Applications which require data buffering between 

two systems (each system capable of Read and Write opera
tions) can be achieved by pairing IDT7200/7201As as shown 
in Figure 16. Care must be taken to assure that the appropri-

TABLE I-RESET AND RETRANSMIT 
Single Device Configuration/Width Expansion Mode 

Inputs 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ate flag is monitored by each system (Le., FF is monitored on 
the device where W is used; EF is monitored on the device 
where R is used). Both Depth Expansion and Width Expan
sion may be used in this mode. 

DATA FLOW-THROUGH MODES 
Two types of flow-through modes are permitted: a 

read flow-through and write flow-through mode. For the read 
flow-through mode (Figure 17), the FIFO permits the reading 
of a Single word after writing one word of data into an empty 
FIFO. The dat.!!s enabled on the bus in (tWEF + tA) ns after the 
rising edge of W, called the first write edge, and it remains on 
the bus until the R line is raised from low-to-high, after which 
the bus would go into a three-state mode after tRHZ ns. The 
EF line would have a pulse showing temporary de-assertion 
and then would be asserted. In the interval of time that R is 
low, more words can be written to the FIFO (the subsequent 
writes after the first write edge will be de-assert the Empty 
Flag); however, the same word (written on the first write edge) 
presented to the oU'!put bus as the read po!!!.ter, would not be 
incremented when R was low. On toggling R, the other words 
that are written to the FIFO will appear on the output bus as in 
the read cycle timings. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a full FIFO. The R line causes 
the FF to be de-asserted but the W line, being low, causes it 
to be asserted again in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information refer to Tech Note 8: 
"Operating FIFOs on Full and Empty Boundary Conditions" 
and Tech Note 6: "Designing with FIFOs". 

Internal Status Outputs 

Mode RS RT XI Read Pointer Write Pointer EF FF HF 
Reset 0 X 0 Location Zero 

Retransmit 1 0 0 Location Zero 

ReadlWrite 1 1 0 IncrementPI 

NOTE: 
1. Pointer will increment if flag is High. 

TABLE II-RESET AND FIRST LOAD TRUTH TABLE 
Depth Expansion/Compound Expansion Mode 

Location Zero 

Unchanged 

IncrementPI 

Inputs Internal Status 

Mode RS FL XI Read Pointer Write Pointer 

Reset First Device 0 0 (1 ) Location Zero Location Zero 

Reset All Other Devices 0 1 (1 ) Location Zero Location Zero 

ReadlWr~e 1 X (1 ) X X 

0 1 1 
X X X 
X X X 

2679tb109 

Outputs 

EF FF 
0 1 
0 1 

X X 

NOTE: 2679tb110 

1. ~ is connected to XO o.!.e.revious device. See Figure 15. RS = Reset Input FDRT = First LoadlRetransmit, EF = Empty Flag Output, FJ! = Flag Full Output, 
XI = Expansion Input, HF = Half-Full Flag Output 
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IDTI200S/L, 1DT7201SAlLA CMOS PARALLEL 
FIRST·INlFIRST-QUT FIFO 256 x 9·BIT & 512 x 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

NOTES: 

o 
W--------------.--------::~ ~~--~---+-----------R 

EF 

D ____ ---->'-I-____ ---.-..,.., o 

1-+-+-+-1----------- Vee 

FULL EMPTY 

RS ---------~___.t 

lOT 
7200/1 A 

XI 
FL 

2679 drw 16 

Figure 14. Block Diagram of 1538 x 9 FIFO Memory (Depth Expansion) 

R,W,RS 

00-08 

00-08 

IDT7200/1A 
DEPTH 

EXPANSION 
BLOCK 

Do -08 

09-017 

09-017 

10T720011A 
DEPTH 

EXPANSION 
BLOCK 

09 -017 
DO-ON ________________________________________ __ 

09 -ON 018 -ON 

Figure 15. Compound FIFO Expansion 

IDT7200/1A 
DEPTH 

EXPANSION 
BLOCK 

0(N-8)-ON 

0(N-8)-ON 

2679 drw 17 

1. For depth expsansion block see section on Depth Expansion and Figure 14. 
2. For Flag detection see section on Width Expansion and Figure 13. 
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IDT7200SlL, IDT7201SAlLA CMOS PARALLEL 
FIRST-INIFIRST"()UT FIFO 256 x 9-BIT & 512 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA IN 

w 

R 

EF 

DATA OUT 

w 

FF 

SYSTEM A 

FFA 

Rs 
EFs 
HFs 

Figure 16. Bidirectional FIFO Mode 

twLZ 

Figure 17. Read Data Flow-Through Mode 

......................... ~ ...................................................................... JI 

DATA IN 

SYSTEMS 

2679 drw 18 

2679 drw 19 

tOH 

DATA OUT 

tA ;;:/J 
--------~ ?ATAOUT VALID 'Ii:lJf--..... ------------

2679drw20 

Figure 18. Write Data Flow-Through Mode 
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IDT7200S/L, IDT7201SAlLA CMOS PARALLEL 
FIRST·INIFIRST.QUT FIFO 256 x 9·81T & 512 x 9·81T UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXX x xxx x x 
Device Type Power Speed Package Process/ 

Temperature 
Range 

Commercial (O°C to + 70°C) 
Military (-55°C to + 125°C) yglank 

Compliant to MIL-STD-883, Class 8 

Plastic DIP 
Plastic THINDIP 
CERDIP 
Sidebraze THIN DIP 

P 
TP 
o 
TC 
J 

~------~ SO 
Plastic Leaded Chip Carrier 
SOIC 

Y 
L 
XE 

SOJ 
Leadless Chip Carrier 
CERPACK 

15 Commercial Only 
20 
25 Commercial Only 
30 Military Only 

I.-_________ -j 35 Commercial Only 
40 Military Only 
50 
65 
80 
120 

I SA Standard Power" 
1.----------------4

1 
LA Low Power" 

1 7200 256 x 9-Bit FIFO 
'---------------------il 7201 512 x 9-Bit FIFO 

• "A" to be included for 7201 ordering part number only. 

6.1 

Access Time (t.\ ) 
Speed in Nanoseconds 

2679 drw 21 
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G CMOS PARALLEL IDT7202SAlLA 

FIRST-IN/FIRST-OUT FIFO 
1024 x 9-81T 

Integrated Device Technology, Inc. 

FEATURES: 
• First-In/First-Out dual-port memory 
• 1024 x 9 organization 
• Low power consumption 

- Active: 770mW (Max.) 
- Power-down: 27.5mW(Max.) 

• Ultra high-speed: 15ns access time 
• Asynchronous and simultaneous read and write 
• Fully expandable by both work depth and/or bit width 
• Pin and functionality compatible with 720X family 
• Status Flags: Empty, Half-Full, Full 
• Auto retransmit capability 
• High-performance CEMOSTM technology 
• Military product compliant to MIL-STD-883, Class B 
• Standard Military Drawing #5962-89536 is listed on this 

function 

FUNCTIONAL BLOCK DIAGRAM 

DATA INPUTS 
(Do-Os) 

267Sdrw02 

W 
08 
03 
02 
01 
Do 
Xi 
ff 
Qo 
01 
02 
03 
08 

GNO 

DESCRIPTION: 
The IDT7202A is a dual-port memory that loads and 

empties data on a first-inlfirst-out basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
bothword size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is t~gled in and ou~of the device 
through the use of the Write (W) and Read (R) pins. The 
device has a readlwrite cycle time of 25ns (40MHz). 

The device utilizes a 9-bit wide data array to allow for 
control and parity bits at the user's option. It also features a 
Retransmit (RT) capability that allows for reset of the read 
pointer to its initial position when RT is pulsed low to allow for 
retransmission from the beginning of data. A Half-Full Flag is 
available in the single device mode and width expansion 
modes. 

The I DT7202A is fabricated using I DT's high-speed CEMOS 
technology. It is designed for those applications requiring 
asynchronous and simultaneous read/writes in multiproces
sing and rate buffer applications. The 1024 x 9 organization 
of the IDT7202A allows a 1024 deep word structure without 
the need for expansion. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 

PIN CONFIGURATIONS 

Vee 
04 INDEX 

3 Os 
Os 
07 
roR'f 
118 J32-1 
'E"F & 

xo/HF L32-1 

07 
11 as 

Os 
04 
R 

DIP/SOIC/SOJ/FLATPACK 
TOP VIEW 

CEMOS II a trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

01990 Integrated Device Technology. Inc. 6.2 

CONSULT FACTORY FOR CERPACK PINOUT 

2678drwOl 

AUGUST 1990 

DSC-2OO2I2 
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IDTI202SAlLA CMOS PARALLEL 
FIRST·INlFIRST-QUT FIFO 1024 x 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 
VTER'" Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 26781b101 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 
Vccc Military Supply 4.5 

Voltage 

VCCM Commercial Supply 4.5 
Voltage 

GND Supply Voltage 0 
VIH(1) Input High Votage 2.0 

Commercial 
VIH(1) Input High Votage 2.2 

Military 
VIL(2) Input Low Voltage -

NOTE: 
1. VIH = 2.6V for xr input (commercial). 

VIH = 2.8V for xr input (military). 

Typ. Max. Unit 
5.0 5.5 V 

5.0 5.5 V 

0 0 V 

- - V 

- - V 

- 0.8 V 

26781>102 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM 

RATINGS may cause permanent damage to the devieS. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliabilty. 

2. 1.5V undershoots are allowed for 10ns one per cycle. 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = 5.0V±10%, TA = O°C to +70°C; Military: Vcc = 5V±10%, TA = -55°C to +125°C) 

I DTI202 LA IDTI202LA IDTI202SAlLA IDTI202SAlLA IDT7202SAlLA 1DT7202SAILA 
Commercial Military Commercial Military Commercial Military 
tA =15,20ns tA =20ns tA =25,35ns tA =30,40n. tA =5O,65,80n. tA =50,65,80,120 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 
IUIlI Input Leakage -1 - 1 -10 - 10 -1 - 1 -10 - 10 -1 - 1 -10 - 10 JIA 

Current 
(Any Input) 

ILO(2) Output Leakage -10 - 10 -10 - 10 -10 - 10 -10 - 10 -10 - 10 -10 - 10 JIA 
Current 

VOH Output Logic 2.4 - - 2.4 - - 2.4 - - 2.4 - - 2.4 - - 2.4 - - V 
"1" Voltage 
IOH =-2mA 

VOL Output Logic - - 0.4 - - 0.4 - - 0.4 - - 0.4 - - 0.4 - - 0.4 V 
-0" Voltage 
IOH =8mA 

ICC1(3) Active Power - - 140(4) - - 160(4 - - 125(4) - - 140(4 - 50 80 - 70 100 mA 
Supply Current 

ICC2(J) Average - - 19 - - 20 - - 15 - - 20 - 5 8 - 8 15 mA 
Standby Current 
(R=W= RS= 
FURT=VIH) 

1CC3(L)(J) Power Down - - 5 - - 9 - - 0.5 - - 0.9 - - 0.5 - - 0.9 mA 
Current 
(All Input = 
VCC-0.2V) 

ICC3(S)(3) Power Down - - 5 - - 9 - - 5 - - 9 mA 
Current 
(All Input = 
Vcc-0.2V) 

NOTES: 26781b103 
1. Measurements with 0.4 S; VIN S; Vcc. 
2. R ~ VIH, 0.4 S VOUT S; Vcc. 
3. Icc measurements are made with outputs open. 
4. Tested at f = 20MHz. 
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IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 1024 X 9·81T 

AC ELECTRICAL CHARACTERISTICS 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(Commercial: Vcc = S.OV±10%, TA = O°C to +70°C; Military: vcc = SV±10%, TA = -SsoC to +12S°C) 

5 5 10 ns 

toy 5 5 5 ns 

tRHZ 18 20 20 ns 

tREF 20 25 30 30 ns 

tRFF 20 25 30 30 ns 

tRPE 25 30 35 ns 

twEF 20 25 ns 

twFF 20 30 30 ns 

twHF 40 45 ns 

tRHF 40 45 ns 

twPF 30 35 ns 

NOTES: 2678 IbI 04 

1. Timings referenced as in AC Test Conditions. 3. Values guaranteed by design, not currently tested. 
2. Pulse widths less than minimum value are not allowed. 4. Only applies to read data flow-through mode. 

6.2 3 
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IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 1024 x 9-BIT LUUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(Commercial: Vcc = 5.0V±10%, TA = O°C to +70°C; Military: Vcc = 5V±10%, TA = -55°C to +125°C) 

Military Military and Commercial 
7202SAlLA40 7202SAlLA50 7202SAlLA65 7202SAlLA80 7202SAlLA120 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

IS Shift Frequency - 20 - 15 - - - 10 - 7 MHz 

tRC Read Cycle Time 50 - 65 - 80 - 100 - 140 - ns 

fA Access Time - 40 - 50 - - - 80 - 120 ns 

tRR Read Recovery Time 10 - 15 - 15 - 20 - 20 - ns 

tRPW Read Pulse Width{"" 40 - 50 - 65 - 80 - 120 - ns 

tRLZ Read Pulse Low to 5 - 10 - 10 - 10 - 10 - ns 
Data Bus at Low Z(3) 

twLZ Write Pulse High to 
Data Bus at Low Z(3.4) 

10 - 15 - 15 - 20 - 20 - ns 

tov Data Valid from 5 - 5 - 5 - 5 - 5 - ns 
Read Pulse High 

tRHZ Read Pulse High to - 25 - 30 - - - 30 - 35 ns 
Data Bus at High Z(3) 

twc Write Cycle Time 50 - 65 - 80 - 100 - 140 - ns 

twPW Write Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 

twR Write Recovery Time 10 - 15 - 15 - 20 - 20 - ns 

tos Data Set-up Time 20 - 30 - 30 - 40 - 40 - ns 

toH Data Hold Time 0 - 5 - 10 - 10 - 10 - ns 

tRSC Reset Cycle Time 50 - 65 - 80 - 100 - 140 - ns 

tRS Reset Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 

tRSS Reset Set-up Time(3) 40 - 50 - 65 - 80 - 120 - ns 

tRSR Reset Recovery Time 10 - 15 - 15 - 20 - 20 - ns 

tRTC Retransmit Cycle Time 50 - 65 - 80 - 100 - 140 - ns 

tRT Retransmit Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 

tRTS Retransmit Set-up Time(3) 40 - 50 - 65 - 80 - 120 - ns 

tRTR Retransmit Recovery 10 - 15 - 15 - 20 - 20 - ns 
Time 

tEFL Reset to Empty Flag Low - 50 - 65 - - - 100 - 140 ns 

tHFH.FFL Reset to Half-Full and - 50 - 65 - - - 100 - 140 ns 
Full Flag High 

tREF Read Low to - 30 - 45 - - - 60 - 60 ns 
Empty Flag Low 

tRFF Read High to - 35 - 45 - - - 60 - 60 ns 
Full Flag High 

tRPE Read Pulse Width 40 - 50 - 65 - 80 - 120 - ns 
afterEF High 

twEF Write High to - 35 - 45 - - - 60 - 60 ns 
Empty Flag High 

twFF Write Low to - 35 - 45 - - - 60 - 60 ns 
Empty Flag Low 

twHF Write Low to - 50 - 65 - - - 100 - 140 ns 
Half-Full Flag Low 

tRHF Read High to - 50 - 65 - - - 100 - 140 ns 
Half-Full Flag High 

twPF Write Pulse Width 40 - 50 - 65 - 80 - 120 - ns 
after f!F' High 

txOL Read/Write to XO Low - 40 - 50 - - - 80 - 120 ns 

txOH Read/Write to XO High - 40 - 50 - - - 80 - 120 ns 

txl XI Pulse Width(2) 40 - 50 - 65 - 80 - 120 - ns 

txlR XI Recovery Time 10 - 10 - 10 - 10 - 10 - ns 

txlS XI Set-up Time 10 - 10 - 10 - 10 - 10 - ns 

NOTES: 2678 tbI 05 

1. Timings referenced as in AC Test Conditions. 3. Values guaranteed by design, not currently tested. 
2. Pulse widths less than minimum value are not allowed. 4. Only applies to read data flow-through mode. 
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IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST"()UT FIFO 1024 X 9-BIT 

AC TEST CONDITIONS 
Input Pulse Levels 

Inp'-lt RiselFall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figure 1 

2679tbl06 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter') Condition Max. Unit 
CIN Input Capacitance VIN = OV 8 pF 
CoUT Output Capacitance VOUT .. OV 8 pF 

NOTE: 26791b107 
1. This parameter is sampled and not 100% testod. 

SIGNAL DESCRIPTIONS 

INPUTS: 
DATA IN (Do-Os) 

Data inputs for 9-bit wide data. 

CONTROLS: 
RESET (RS) __ 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
power up befor~ a write operation canJ?ke place. Both the 
Read Enable (R) and Write Enable (W) Inputs must be In 
the high state during the window shown In Figure 2, (I.e., 
tRSS before the rising edge of RS) and should not change 
until tRSR after the rising edge of RS. Half-Full Flag (HF) 
will be reset to high after Reset (RS). 

WRITE ENABLE (W) 
A write cycle is initiated on the falling edge of this input if the 

Full Flag (FF) is not set. Data set-up and hold times must be 
adhered to with respect to the rising edge of the Write Enable 
(W). Data is stored in the RAM array sequentially and 
independently of anyon-going read operation. 

After haH of the memory is filled and at the falling edge of 
the next write operation, the Half-Full Flag (HF) will be set to 
low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The HaH-Full Flag (HF) is then 
reset by the riSing edge of the read operatio~ 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the Full Flag (FF) will go high after tRFF, 
allowing a valid write to begin. Wh~ the FIFO is full, the 
internal write pointer is blocked from W, so external changes 
in W will not affect the FIFO when it is full. 

6.2 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

5V 

1.1K 

TO 
OUTPUT -_+_-.... 

PIN 
680n 30pF* 

or equivalent circuit 

Figure 1. Output Load 
*1ncludeallg and scope capacitances. 

READ ENABLE fR) 

. 2679drw 03 

A read cycle is initiated on the falling edge of the Read 
Enable (R) provided the Empty Flag (EF) is not set. The data 
is accessed on a First-lnlFirst-Out baSis, independent of any 
ongoing write operations. After Read Enable (R) goes high, 
the Data Outputs (00 - 08) will return to a high impedance 
condition until the next Read operation. When all data has 
been read from the FIFO, the Empty Flag (EF) will go low, 
allowing the "final" read cycle by inhibiting further read opera
tions with the data outputs remaining in a high impedance 
state. Once a valid write operation has been accomplished, 
the Empty Flag (EF) will go high after tWEF and a valid Read 
can then begin. When the FIFO is empty, the inte..!:..nal read 
pointer is blocked from R so external changes in R will not 
affect the FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FLIRT) 
This is a dual-purpose input. In the Depth Expansion II 

Mode, this pin is grounded to indicate that it is the first loaded • 
(see Operating Modes). In the Single Device Mode, this pin 
acts as the restransmit input. The Single Device Mode is 
initiated by grounding the Expansion In (Xi). 

The IDT7202A can be made to retransmit data when the 
Retransmit Enable Control (RT) input is pulsed low. A 
retransmit operation will set the internal read pointerto the fi~t 
location and will not affect the write pointer. Read Enable (R) 
and Write Enable (W) must be in the high state during 
retransmit. This feature is useful when less than 1024 writes 
are performed between resets. The retransmit feature is not 
compatible with the Depth Expansion Mode and will affect the 
HaH-Full Flag (HF), depending on the relative locations of the 
read and write pointers. 

EXPANSION IN (xi) _ 
This input is a dual-purpose pin. Expansion In (XI) is 

grounded to indicate an operation in the single device mode. 
Expansion In (Xi) is connected to Expansion Out (XO) of the 
previou s device in the Depth Expansion or Daisy Chain Mode. 

5 



IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST'()UT FIFO 1024 x 9-81T 

OUTPUTS: 
FULL FLAG (FF) 

The Full Flag (FF) will go low, inhibiting further write 
operation, when the write pointer is one location less than the 
read pointer, indicating that the device is full. If the read 
pointer is not moved after Reset (RS), the Full-Flag (FF) will 
go low after 1024 writes. 

EMPTY FLAG (EF) 
The Empty Flag (EF) will go low, inhibiting further read 

operations, when the read pointer is equal to the write pointer, 
indicating that the device is empty. 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

EXPANSION OUT/HALF-FULL FLAG (XO/HF) 
This is a dual-purpose output. In the single device mode, 

when Expansion In (xi) is grounded, this output acts as an 
indication of a half-full memory. 

After half of the memory is filled and at the falling edge of 
the next write operation: the Half-Full Flag (HF) will be set low 
and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by using rising edge of the read operation. 

In the Depth Expansion Mode, Expansion In (Xi) is con-
nected to Expansion Put (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain 
by providing a pulse to the next device when the previous 
device reaches the last location of memory. 

Data outputs for 9-bit wide data. This data is in a high 
impedance condition whenever Read (R) is in a high state. 

DATA OUTPUTS (00-08) 

1-4--------t RSC----------~ 
~-------tRS------~ 

----~ I,------~----

RS 

w 

NOTE: 2678 drw04 

1. ~, FF ~nd HF may change status during Reset, but flags will be valid at tRSC. 
2. Wand R - V~H around the rising edge of RS. 

Figure 2. Reset 

6.2 6 



IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 1024 x 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

00-06 --------{ 

___ F~------twPW------~~-
___ ~I wt _ 

Do-D6 ------~'--_____ ---'I-----C( DATAINVALID )r------

LAST WRITE 

FF 

LAST READ 

EF 

DATAOUT --t----{ 

Figure 3. Asynchronous Write and Road Operation 

IGNORED 
WRITE 

FIRST READ ADDITIONAL FIRST 
READS WRITE 

Figure 4. Full Flag From Last Write to First Read 

IGNORED 
READ 

FIRST WRITE ADDITIONAL 
WRITES 

Figure 5. Empty Flag From Last Read to Firat Write 

6.2 

FIRST 
READ 

2678 drw05 

2678drw06 

2678drw07 
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IDT7202SAlLA CMOS PARALLEL 
FIRST-INlFIRSr-QUT FIFO 1024 X 9-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Vi,R 

HF, EF, FF 

NOTE: 

~---------------tRTC----------------------~ 
~---------------tRT--------------~ 

1. EF, FF and HF may change status during Retransmit, but flags will be valid at tRTC. 

Figure 6. Retransmit 

w 

EF 

Figure 7. Empty Flag Timing 

FF 

Figure 8. Full Flag Timing 

6.2 

FLAG VALID 

2678 dtw08 

2678 drw09 

2678 drw 10 
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IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 1024 X 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

R 

~ 

f4- t RHF -

7f-
HALF·FULL OR LESS -tWHF..=j 

\- MORE THAN HAlF·FULl ./-

WRITE TO 
LAST PHYSICAL 

LOCATION 

2678 drw 11 

Figure 9. Half-Full Flag Timing 

HALF·FULL OR LESS 

~ 
READFROMJ lASJl=AL --------

IXOL f _____ t_x_O_"r 'IXOL ( IXOH f----

t XIS 

Figure 10. Expansion Out 

t XI 

WRITE TO 
FIRST PHYSICAL 

LOCATION 

tXIR 

Figure 11. Expansion In 

6.2 

READ FROM 
FIRST PHYSICAL 

LOCATION 

2678drw11 

2678 drw 12 

2678 drw 13 
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IDT7202SAlLA CMOS PARALLEL 
FIRST·INlFIRST·OUT FIFO 1024 x 9·BIT 

OPERATING MODES 
SINGLE DEVICE MODE 

A single IDT7202A may be used when the application 
requirements for 1024 words or less. The IDT7202A is in a 
Single Device Configuration when the Expansion In (xi) 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

control input is grounded (see Figure 12). In the mode the 
Half-Full Flag (HF), which is an active low output, is shared 
with Expansion Out (XO). 

(HALF-FULL FLAG) HF 

WRITE(W) 

DATA IN (D) 

FULL FLAG (FF) 

RESET (RS) 

t 
9 

" / lOT 
v 7202A 

EXPANSION IN XI 1 ( ) 

2678Drw 14 

9 
" / 

( v 

Figure 12. Block Diagram of Single 1024 x 9 FIFO 

WIDTH EXPANSION MODE 

READ(R) 

DATAOUT(Q) 

EMPTY FLAG (EF) 

RETRANSM IT (RT) 

2678 drw 14 

Word width may be increased simply by connecting the 
corresponding input control of multiple devices. Status flags 
(EF, FF and HF) can be detected from anyone device. 

Figure 13 demonstrates an 18-bit word width by using two 
IDT7202As. Any word width can be attained by adding 
additional IDT7202As. 

lOT 
7202A 

----ilf- - - - - - - -t---~ 

HF 

lOT 
7202A 

OATAOUT(Q) 

NOTE: 2678drw15 

1. Flag detection is accomplished by monitoring the FF, EF= and the HF signals on either (any) device used in the width expansion configuration. Do not 
connect any output control signals together. 

Figure 13. Block Diagram of 1024 x 18 FIFO Memory Used In Width Expansion Mode 

6.2 10 



IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 1024 X 9-BIT 

DEPTH EXPANSION (DAISY CHAIN) MODE 
The I DT7202A can easily be adapted to applications where 

the requirements are for greater than 1024 words. Figure 14 
demonstrates Depth Expansion using three IDT7202As. Any 
depth can be attained by adding additionaIIDT7202As. The 
I DT7202As operate in the Depth Expansion configuration 
when the following conditions are met: 
1. The first device must be designed by grounding the First 

Load (FL) control input. 
2. All other devices must have FL in the high state. 
3. The Expansion Out (XO) pin of each device must be tied 

to the Expansion In (Xi) pin of the next device. See 
Figure 14. 

4. External logic is needed to generate a composite Full 
Flag (FF) and Empty Flag (EF). This requires the ORing 
of all EFs and ORing of all FFs (Le. all must be set to 
generate the correct composite FF or EF). See Figure 
14. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 
For additional information referto Tech Note 9: "Cascading 
FIFOs or FIFO Modules". 

COMPOUND EXPANSION MODE 
The two expansion techinques described above can be 

applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 15). 

BIDIRECTIONAL MODE 
Applications which require data buffering between two 

systems (each system capable of Read and Write operations) 
can be achieved by pairing I DT7202As as shown in Figure 16. 
Care must be taken to assure that the appropriate flag is 
monitored by each system (Le., FF is monitoredonthe device 

TABLE I-RESET AND RETRANSMIT 
Single Device Configuration/Width Expansion Mode 

Inputs 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

where W is used; EF is monitored on the device where R is 
used). Both Depth Expansion and Width Expansion may be 
used in this mode. 

DATA FLOW-THROUGH MODES 
Two types of flow-through modes are permitted: a read 

flow-through and write flow-through mode. Forthe read flow
through mode (Figure 17), the FIFO permits,the reading of a 
single wars after writing one word of data into an empty FIFO. 
The data is enabled on the bus in (tWEF + tA) ns after the rising 
edge of W, called the first write edge, and it remains on the bus 
until the R line is raised from low-to-high, after which the bus 
would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary de-assertion and then 
would be asserted. In the interval of time that R is low, more 
words can be written to the FI FO (the subsequent writes after 
the first write edge will be de-assert the Empty Flag); however, 
the same word (written on the first write edge) presented to the 
output bus as the read pointer, would not be incremented 
when R was low. On toggling R, the other words that are 
writte n to the FI FO will appear on the output bus as in the read 
cycle timings. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a full FIFO. The R line causes 
the FF to be de-asserted but the W line, boing low, causos it 
to be asserted ~ain in anticipation of a new data word. On t~ 
rising edge of W, the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information refer to Tech Note 8: "Operating 
FIFOs on Full and Empty Boundary Conditions" and Tech 
Note 6: "Designing with FIFOs". 

Internal Status Outputs 
Mode RS RT XI Read Pointer Write Pointer EF FF HF 

Reset 0 X 0 Location Zero 
Retransmit 1 0 0 Location Zero 
ReadM'rite 1 1 0 Increment1 

NOTE: 
1. Pointer will increment if flag is High, 

TABLE II-RESET AND FIRST LOAD TRUTH TABLE 
Depth Expansion/Compound Expansion Mode 

Location Zero 
Unchanged 
Increment1 

Inputs Internal Status 
Mode RS RT XI Read Pointer Write Pointer 

Reset First Device 0 0 (1) Location Zero Location Zero 
Reset All Other Devices 0 1 (1) Location Zero Location Zero 

ReadM'rite 1 X (1) X X 

0 1 1 
X X X 
X X X 

2678 IbI 08 

Outputs 
EF FF 
0 1 

0 1 
X X 

NOTE: 2678 tbI 011 

1. Xiis connected to XO o.!£.revious device. See Figure 14. AS = Reset Input roAT = First Load/Retransmit, ~ = Empty Flag Output, F'F' = Flag Full Output, 
Xi = Expansion Input, HF = Half-Full Flag Output 

6.2 11 



IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST'()UT FIFO 1024 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

w-----------------------------~----------~ ~=_--~--r_---------R 

D------------~~----.. ~~ 
IDT 

7202A 
EF 

a 

1-+ ....... 4-~---------- Vee 

FULL 

IDT 
7202A 

RS 
FL 

Xi --=-

2678 Drw 18 

Figure 14. Block Diagram of 3072 x 9 FIFO Memory (Depth Expansion) 

R.W.RS 

D(~)-DN 

NOTE: 
1. For depth expansion block see section on Depth Expansion and Figure 14. 
2. For Flag detection see section on Width Expansion and Figure 13. 

Figure 15. Compound FIFO Expansion 

6.2 

2678 drw 16 

2678 drw 17 
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IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 1024 x 9-BIT 

SYSTEM A 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RB 
EFB 
HFB 

Figure 16. Bidirectional FIFO Mode 

Figure 17. Read Data Flow-Through Mode 

6.2 

SYSTEMB 

2678 dIw 18 

2678 drw 19 
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IDT7202SAlLA CMOS PARALLEL 
FIRST-INIFIRST'()UT FIFO 1024 x 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Vi 
~~~~~~ ........................................ ~ .............................. ~ .............................. ~ 

tDH 

DATA IN 

tA ;;::IJ 
DATAOUT ---------<\/::l::}, DATAOUT VALID 'ti:lJ1--------------

Figure 18. Write Data Flow-Through Mode 2678 drw20 

ORDERING INFORMATION 

IDT XXXX xx xxx x x 
Device Type Power Speed Package Process! 

Temperature 
Range 

P 
TP 
D 
TC 
J 

~------------~ L 
Y 
SO 
XE 

15 
20 
25 
30 
35 

~------------------~ 40 
50 
65 
80 
120 

Commercial (O°C to+70°C) 
Military (-55°C to+ 125°C) 

Compliant to MIL-STD-883. Class B 

Plastic DIP 
Plastic THINDIP 
CERDIP 
Sidebraze THINDIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
SOJ 
SOIC 
Cerpack 

Commercial Only 

Commercial Only 
Military Only 
Commercial Only 
Military Only 

Access Time (tA ) 
Speed in Nanoseconds 

I---..... --------------jl SA Standard Power 
1 LA Low Power 

'------------------~ 7202 1024 x 9-Bit FIFO 

6.2 14 



G® CMOS PARALLEL IDT7203S/L 

FIRST-IN/FIRST-OUT FIFO IDT7204S/L 

2048 x 9-BIT and 4096 x 9-BIT 
Integrated Device Technology, Inc. 

FEATURES: 
• First-ln/First-Out dual-port memory 
• 2048 x 9 organization (IOT7203) 
• 4096 x 9 organization (IOT7204) 
• Ultra high-speed: 15ns access time 
• Low power consumption 

- Active: 880mW (max.) 
- Power-down: 44mW (max.) 

• Asynchronous and simultaneous read and write 
• Fully expandable by both word depth and/or bit width 
• Pin and functionally compatible with IOT720X family 
• Status Flags: Empty, Half-Full, Full 
• Auto retransmit capability 
• High-performance CEMOSTM technology 
• Military product compliant to MIL-STO-883, Class B 
• Standard Military Drawing #5962-88669,5962-89567, 

and 5962-89568 are listed on this function. 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The 10T7203n204 are dual-port memories that load and 

empty data on a first-inlfirst-out basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the Write (W) and Read (R) pins. The 
device has a reac:l/write cycle time of 25ns (40MHz). 

The device utilizes a 9-bit wide data array to allow for 
control and parity bits at the user's option. It also features a 
Retransmit (RT) capability that allows for reset of the read 
pointerto its initial position when RT is pulsed low. A Half-Full 
Flag is available in the single device and width expansion 
modes. 

The IOT7203/7204 is fabricated using lOT's high-speed 
CEMOS technology. They are deSigned for those applica
tions requiring asynchronous and simultaneous reac:l/writes in 
multiprocessing and rate buffer applications . 

. Military grade product is manufactured in compliance with 
the latest revision of MIL-STO-883, Class B. 

DATA INPUTS 
(00-08) 

2048/4096 h-T-T""T"T""'.......,..~ 
THREE-
STATE • 
BUFFERS V 

DATA OUTPUTS 
(00-08) 

1---+--+ EF FURT 
~=;~J----r~FF 

XI----~ I-----~ XO/HF 

2661 drw 01 

CEMOS Is a trademark of tntegrated Device Techology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 

CI990 Integ rated Device Technology. Inc. 6.3 DS~ 



IDTI203S/L,IDT7204S/L CMOS PARALLEL 
FIRST·IN/FIRST·OUT FIFO 2048 x 9·81T & 4096 X 9·81T 

PIN CONFIGURATIONS 

IN 
08 
03 
02 
01 
Do 
Xi 
FF 
00 
01 
02 
03 
08 

GNO 

DIP 
TOP VIEW 

Consult Factory for CERPACK Pinout. 

Vcc 
04 
05 
06 
07 
FURT 
RS 
EF 
XO/HF 
07 
06 
as 
04 
R 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 

VTERM Terminal Voltage ·0.5 to + 7.0 ·0.5 to + 7.0 
with Respect to 
GND 

TA Operating a to +70 ·55 to +125 
Temperature 

TalAS Temperature ·55 to +125 ·65 to +135 
Under Bias 

TSTG Storage ·55 to + 125 ·65 to + 155 
Temperature 

lOUT DC Output 50 50 
Current 

Unit 

V 

°C 

°C 

°C 

mA 

NOTE: 2661 tbl 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

6.3 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

L....J L...JL....JI I L...J L...J L....J 

02 ]5 
.... M C\I ~ pj M g29[ 

06 
01 ]6 28 [ 07 
Do ]7 27 [ NC 
Xi ]8 J32·1 26[ FURT 
FF ]9 & 

2S[ RS L32·1 
00 ] 10 24 [ EF 
01 ]11 23[ XO/HF 

NC ] 12 22[ 07 
02 ]13~ ~ ~ ~ ~ ~ @21 [ 06 

rill"""",,,,,,,,,, 

OO~~Ia:OO 2661 drw 20 
(!) 

PLCC/LCC 
TOP VIEW 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

VeeM Military Supply 4.5 5.0 
Voltage 

Veee Commercial Supply 4.5 5.0 
Voltage 

GND Supply Voltage 0 0 
VIH(I) Input High Voltage 2.0 -

Commercial 
VIH(I) Input High Voltage 2.2 -

Military 
VIL (2.) Input Low Voltage - -

Commercial and 
Military 

NOTES: 
1. V1H = 2.6V for Xi input (commercial). 

V1H = 2.8V for Xi input (military). 
2. 1.5V undershoots are allowed for 10ns once per cycle. 

Max. Unit 

5.5 V 

5.5 V 

0 V 

- V 

- V 

0.8 V 

2661 tblO2 
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IDTI203S/L, IDTI204S/L CMOS PARALLEL 
FIRST·IN/FIRST·OUT FIFO 2048 x 9·BIT & 4096 x 9·BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = SV± 10%, TA = O°C to +70°C; Military: Vcc = SV ± 10%, TA= ·SsoC to +12S°C) 

IOTI203, IOTI204 IOTI203, IOTI204 
Commercial Military 
tA = 15, 20n5 tA = 20n5 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit 

I LI (1) Input Leakage Current (Any Input) ·1 - 1 ·10 - 10 p.A 

ILO(2) Output Leakage Current ·10 - 10 ·10 - 10 p.A 

VOH Output Logic "1" Voltage, IOH = ·2mA 2.4 - - 2.4 - - V 

VOL Output Logic "0" Voltage, IOL = 8mA - - 0.4 - - 0.4 V 

ICC1(3.4) Active Power Supply Current - - 160 - - 200 mA 

ICC2(3) Average Standby Current, (R = W = RS = FURT = VIH) - - 14 - - 19 mA 

ICC3 (L)(3) Power Down Current (All Input = Vcc • 0.2V) - - 8 - - 12 mA 

NOTES: 2661 tblO3 
1. Measurements with 0.4::; VIN::; Vcc. 
2. R;:: VIH, 0.4 ::; VOUT ::; Vec. 
3. Icc measurements are made with outputs open (only capacitive loading). 
4. Tested at f = 20 MHz 

DC ELECTRICAL CHARACTERISTICS (Continued) 
(Commercial: Vcc = SV ± 10%, TA = O°C to +70°C; Military: vcc = SV ± 10%, TA = ·SsoC to +12S°C) 

IOTI203, IDTI204 IOTI203, IOTI204 
Commercial Military 

tA = 25, 35, 50, 65 tA = 30, 40, 50, 65 
80, 120n5 80, 120n5 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit 

III (1) Input Leakage Current (Any Input) ·1 - ·1 ·10 - 10 p.A 

ILO(2) Output Leakage Current ·10 - 10 ·10 - 10 p.A 

VOH Output Logic "1" Voltage, IOH = 2mA 2.4 - - 2.4 - - V 

VOL Output Logic "0" Voltage, IOL = 8mA - - 0.4 - - 0.4 V 

ICC1 (3,4) Active Power Supply Current - 75 120 - 100 150 mA 

ICC2(3) Average Standby Current, (R = W = RS = FURT = VIH) - 8 12 - 12 25 mA 

ICC3 (L) (3) Power Down Current (All Input = VCC • O.2V) - - 2 - - 4 mA 

Icc3(S) (3) Power Down Current (All Input = VCC . O.2V) - - 8 - - 12 mA 

NOTES: 2661tbl04 

1. Measurements with 0.4 ::; VIN::; Vce 
2. R;:: VIH. 0.4 ::; VOUT ::; Vee. 
3. Icc measurements are made with outputs open. 
4. Tested at f = 20MHz. 
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I0T7203S/L, I0T7204S/L CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 2048 x 9-81T & 4096 X 9-81T 

AC ELECTRICAL CHARACTERISTICS(1) 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(Commercial: Vce.= 5V ± 10%, TA = O°C to +70°C; Military: Vee = 5V ± 10%, TA = -55°C to +125°C) 

Parameter 

NOTES: 2661 tbl05 

1. Timings referenced as in AC Test Conditions. 
2. Pulse widths less than minimum are not allowed. 
3. Values guaranteed by design. not currently tested. 
4. Only applies to read data flow-through mode. 
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IDT7203S/L, 1DT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 X 9-81T & 4096 X 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS(1) (Continued) 
(Commercial: Vcc = SV ± 10%, TA = O°C to +70°C; Military: Vcc = SV ± 10%, TA = -SsoC to +12S°C) 

Com'l. Military Commercial and Military 

7203S/L35 7203S/L40 7203S/L50 7203S/L65 7203S/L80 7203S/L120 
7204S/L35 7204S/L40 7204S/L50 7204S/L65 7204S/L80 7204S/L120 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

fs Shift Frequency - 22.2 - 20 - 15 - 12.5 - 10 - 7 MHz 

tAC Read Cycle Time 45 - 50 - 65 - 80 - 100 - 140 - ns 

tA Access Time - 35 - 40 - 50 - 65 - 80 - 120 ns 

tAR Read Recovery Time 10 - 10 - 15 - 15 - 20 - 20 - ns 

tAPW Read Pulse Width(2) 35 - 40 - 50 - 65 - 80 - 120 - ns 

tALZ Read Low to Data Bus Low z<3) 5 - 5 - 10 - 10 - 10 - 10 - ns 

twLZ Write High to Data Bus Low z<3,4) 10 - 10 - 5 - 5 - 5 - 5 - ns 

tDV Data Valid from Read Pulse High 5 - 5 - 5 - 5 - 5 - 5 - ns 

tAHZ Read High to Data Bus High 2(3) - 20 - 25 - 30 - 30 - 30 - 35 ns 

twc Write Cycle Time 45 - 50 - 65 - 80 - 100 - 140 - ns 

twpw Write Pulse Width(2) 35 - 40 - 50 - 65 - 80 - 120 - ns 

tWA Write Recovery Time 10 - 10 - 15 - 15 - 20 - 20 - ns 

tDS Data Set-up Time 18 - 20 - 30 - 30 - 40 - 40 - ns 

tDH Data Hold Time 0 - 0 - 5 - 10 - 10 - 10 - ns 

tASC Reset Cycle Time 45 - 50 - 65 - 80 - 100 - 140 - ns 

tAS Reset Pulse Width(2) 35 - 40 - 50 - 65 - 80 - 120 - n5 

tASS Reset Set-up Time 35 - 40 - 50 - 65 - 80 - 120 - ns 

tASA Reset Recovery Time 10 - 10 - 15 - 15 - 20 - 20 - ns 

tATC Retransmit Cycle Time 45 - 50 - 65 - 80 - 100 - 140 - ns 

tAT Retransmit Pulse Width(2) 35 - 40 - 50 - 65 - 80 - 120 - ns 

tATS Retransmit Set-up Time (3) 35 - 40 - 50 - 65 - 80 - 120 - ns 

tATA Retransmit Recovery Time 10 - 10 - 15 - 15 - 20 - 20 - ns 

tEFL Reset to Empty Flag Low - 45 - 50 - 65 - 80 - 100 - 140 ns 

tHFH. Reset to HF and FF High - 45 - 50 - 65 - 80 - 100 - 140 ns 
tFFH 

tREF Read Low to Empty Flag Low - 30 - 35 - 45 - 60 - 60 - 60 ns 

tRFF Read High to Full Flag High - 30 - 35 - 45 - 60 - 60 - 60 ns 

tRPE Read Pulse Width after ~ High 35 - 40 - 50 - 65 - 80 - 120 - ns 

twEF Write High to Empty Flag High - 30 - 35 - 45 - 60 - 60 - 60 ns 

twFF Write Low to Full Flag Low - 30 - 35 - 45 - 60 - 60 - 60 ns 

twHF Write Low to Half-Full Flag Low - 45 - 50 - 65 - 80 - 100 - 140 ns 

tRHF Read High to Half-Full Flag High - 45 - 50 - 65 - 80 - 100 - 140 ns 

twPF Write Pulse Width after ~ High 35 - 40 - 50 - 65 - 80 - 120 - ns 

tXOL Read/Write Low to )(Q Low - 35 - 40 - 50 - 65 - 80 - 120 ns 

tXOH Read/Write High to )(Q High - 35 - 40 - 50 - 65 - 80 - 120 ns 

tXI ~ Pulse Width(2) 35 - 40 - 50 - 65 - 80 - 120 - ns 

tXIA ~ Recovery Time 10 - 10 - 10 - 10 - 10 - 10 - ns 

tXIS ~ Set-up Time 15 - 15 - 15 - 15 - 15 - 15 - ns 

NOTES: 2661 tbl 05 

1. Timings referenced as in AC Test Conditions. 
2. Pulse widths less than minimum are not allowed. 
3. Values guaranteed by design. not currently tested. 
4. Only applies to read data flow-through mode. 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 2048 x 9·BIT & 4096 x 9·BIT 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
Sns 
1.SV 
l.SV 

See Figure 1 

CAPACITANCE(1) (TA = + 250 C, f = 1.0MHZ) 

Symbol Parameter Conditions Max. 

CIN Input Capacitance VIN = OV 8 
COur<2) Output VOUT= OV 12 

Capacitance 

NOTES: 
1. This parameter is sampled and not 100% tested. 
2. With output deselected. 

SIGNAL DESCRIPTIONS: 

Inputs: 

2661 Ibl08 

Unit 

pF 

pF 

2661 tbl09 

DATA IN (00-08) - Data inputs for 9-bit wide data. 

Controls: 
RESET (RS) - Reset is accomplished whenever the 

Reset (RS) input is taken to a low state. During reset, both 
internal read and write pointers are set to the first location. A 
reset is required after power-up before a write operation can 
take place. Both the Read Enable (R) and Write Enable (W) 
Inputs must be In the high state during the window shown 
In Figure 2 (I.e. tRSS before the rising edge of RS) and 
should not change until tRSR after the rising edge of RS. 
Half-Full Flag (HF) will be reset to high after master Reset 
(RS). 

WRITE ENABLE (W) - A write cycle is initiated on the 
falling edge of this input if the Full Flag (FF) is not set. Data 
set-up and hold times must be adhered to with respect to the 
rising edge of the Write Enable (W). Data is stored in the RAM 
array sequentially and independently of anyon-going read 
operation. 

After half of the memory is filled, and at the falling edge of 
the next write operation, the Half-Full Flag (HF) will be set to 
low and will remain set until the difference between the write 
pOinter and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by the rising edge of the read operation. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the Full Flag (FF) will go high after tRFF, 
allowing a valid write to begin. When the FIFO is full, the· 
int~nal write pOinter is blocked from W, so external changes 
in W will not affect the FIFO when it is full. 

6.3 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

5V 

1.1KO 

D.U.T.-__ - ... 

6800 30pF* 

2661 drw 02 

or equivalent circuit 

Figure 1. Output Load 

• Includes jig and scope capacitances. 

READ ENABLE (Fi) - A read cycle is initiated on the 
falling edge of the Read Enable (R) provided the Empty Flag 
(EF) is not set. The data is accessed on a First-ln/First-Out 
basis indepen~ent of any ongoing write operations. After 
Read Enable (R) goes high, the Data Outputs (00 through 08) 
will return to a high impedance condition until the next Read 
operation. When all the data has been read from the FIFO, the 
Empty Flag (EF) will go low, allowing the ''final'' read cycle but 
inhibiting further read operations, with the data outputs re
maining in a high impedance state. Once a valid write 
operation has been accomplished, the Empty Flag (EF) will go 
high after tWEF and a valid Read can then begin. When the 
FIFO is empty, the internal read pointer is blocked from R so 
external changes will not affect the FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FLIRT) - This is a dual
purpose input. In the Depth Expansion Mode, this pin is 
grounded to indicate that it is the first device loaded (see 
Operating Modes). In the Single Device Mode, this pin acts as 
the retransmit input. The Single Device Mode is initiated by 
grounding the Expansion In (Xi). 

The I DT720317204 can be made to retransmit data when 
the Retransmit Enable Control (RT) input is pulsed low. A 
retransmit operation will set the internal read pointer to the first 
location and will not a.!!.ect the write pointer. Read Enable (R) 
and Write Enable (W) must be in the high state during 
retransmit. This feature is useful when less than 2048/4096 
writes are performed between resets. The retransmit feature 
is not compatible with the Depth Expansion Mode and will 
affect the status of the flags depending on the relative 
locations of the read and write pointers. 

EXPANSIO.!! IN (Xi) - This input is a dual-purpose pin. 
Expansion In (XI) is grounded to indicate an operation in the 
Single Device Mode. Expansion In (XI) is connected to 
Expansion Out (XO) of the. previous device in the Depth 
Expansion or Daisy Chain Mode. 

6 



IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST·INlFIRST·OUT FIFO 204S x 9·BIT & 4096 x 9·BIT 

Outputs: 
FULL FLAG (FF) - The Full Flag (FF) will go low, 

inhibiting further write operations, when the write pointer is 
equal to the read pOinter, indicating that the device is full. If 
the read pointer is not moved after Reset (RS). the Full Flag 
(FF) will go low after 2048 writes for the IOT7203 and 4096 
writes for the IOT7204. 

EMPTY FLAG (EF) - The Empty Flag (EF) will go low, 
inhibiting further read operations, when the read pointer is 
equal to the write pOinter, indicating that the device is empty. 

Expansion Out/Half Full Flag (XO/HF) 
This is a dual·purpose output. In the single device mode, 

when Expansion In (xi) is grounded, this output acts as an 
indication of a half·full memory. 

After half of the memory is filled, and at the falling edge of 
the next write operation, the Half·Full Flag (HF) will be set to 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half·Full Flag (HF) is then 
reset by the rising edge of the read operation. _ 

In the Depth Expansion Mode, Expansion In (XI) is con
nected to Expansion Out (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain 
by providing a pulse to the next device when the previous 
device reaches the last location of memory. There will be an 
XO pulse when the Write pointer reaches the last location of 
memory, and an additional XO pulse when the Read pointer 
reaches the last location of memory. 

Data Outputs (Oo-Os) 
oo-oa are data outputs for 9·bit wide data. Thes~outputs 

are in a high impedance condition whenever Read (R) is in a 
high state. 

~-----------------tRSC--------------------~ 

EF 

NOTES: 
2661 drw 11 

1. EF, FF and HF may change status during Reset, but flags will be valid at IRSO. 
2. W and R = VIH around the rising edge of RS. 

Figure 2. Reset 

00-08 

w 4 twpw tW17 tWR~ / 

------c=-tDS::4l.-tDH~ '-------J 

-----~~ DATA IN VALID ) (r--OA-T-A-IN-V-A-L-IO--->-00-08 

2661 drw 12 

Figure 3. Asynchronous Write and Read Operation 
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IDT7203S/L, IDn204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-81T & 4096 x 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

W,R 

HF,EF,FF 

NOTE: 

W 

w 

R 

DATA OUT 

LAST WRITE 
IGNORED 

WRITE FIRST READ 

2661 drw 13 

Figure 4. Full Flag From Last Write to First Read 

LAST READ 
IGNORED 

READ FIRST WRITE 

2661 drw 14 

Figure 5. Empty Flag From Last Read to First Write 

~---------------------tRTC ------------------~ 

---------------~ ~-------------------------------tRT----------------~ ~----------_____ r_------------

FLAG VALID 

2661 drw 08 

1. EF, FF and FiF may change status during Retransmit, but flags will be valid at tRTC. 

Figure 6. Retransmit 
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IDTI203S/L, IDTI204S/L CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 2048 x 9-BIT & 4096 X 9-BIT MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

w "''---------
EF 

2661 Drw09 

Figure 7. Empty Flag Timing 

FF 

w ss SSSSSSSSSS~'WPF=1-

w 

HF HALF-FULL OR LESS 

WRITE TO· 
LAST PHYSICAL 

W LOCATION 

2661 drw 10 

Figure 8. Full Flag Timing 

MORE THAN HALF-FULL 

HALF-FULL OR LESS 
2661 drwOS 

Figure 9. Half-Full Flag Timing 

READ FROM 
LAST PHYSICAL 

LOCATION 

XO ___ t_xO_Li ______ t_X_OH ..... }--\\--t-XO ..... t .Xor 
2661 drw06 

Figure 10. Expansion Out 
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1DT7203S/L, 1DT7204S/L CMOS PARALLEL 
FIRST·INlFIRST·OUT FIFO 2048 X 9-BIT & 4096 X 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

t4----t XI ---~--t XIR 

W 

WRITE TO 
LAST PHYSICAL 

LOCATION 

READ FROM 
LAST PHYSICAL 

LOCATION 

2661 drw07 

Figure 11. Expansion In 

OPERATING MODES: 

Single Device Mode 
A single IDT7203/7204 may be used when the application 

requirements are for 2048/4096 words or less. The 
IDT720317204 are in a Single Device Configuration when the 
Expansion In (Xi) control input is grounded (see Figure 12). 

Width Expansion Mode 
Word width may be increased simply by connecting the 

corresponding input control signals of multiple devices. Status 
flags (EF. FF and HF) can be detected from anyone device. 
Figure 13 demonstrates an 18-bit word width by using two 
IDT720317204s. Any word width can be attained by adding 
additiona11DT7203/7204s. 

Depth Expansion (Daisy Chain Mode) 
The IDT7203/7204 can easily be adapted to applications 

when the requirements are for greater than 2048/4096 words. 
Figure 14 demonstrates Depth Expansion using three 
IDT720317204s. Any depth can be attained by adding addi
tional IDT7203/7204s. The IDT7203/7204 operates in the 
Depth Expansion configuration when the following conditions 
are met: 

1. The first device must be designated by grounding the First 
Load (FL) control input. 

2. All other devices must have FL in the high state. 
3. The Expansion Out (XO) pin of each device must be tied 

to the Expansion In (Xi) pin of the next device. See Figure 
14. 

4. External logic is needed to generate a composite Full Flag 
(FF) and Empty Flag (EF). This requires the ORing of all 
EFs and ORing of all FFs (Le. all must be set to generate 
the correct composite FF or EF). See Figure 14. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information. refer to Tech Note 9: 
Cascading FIFOs or FIFO Modules. 

Compound Expansion Mode 
The two expansion techniques described above can be 

applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 15). 

6.3 

Bidirectional Mode 
Applications which require data buffering between two 

systems (each system capable of Read and Write operations) 
can be achieved by pairing I DT720317204s as shown in 
Figure 16. Care must be taken to assure that the appropriate 
flag is monitored by each system (Le. FF is monitored on the 
device where W is used; EF is monitored on the device where 
R is used). Both Depth Expansion and Width Expansion may 
be used in this mode. 

Data Flow· Through Modes 
Two types of flow-through modes are permitted. a read 

flow-through and write flow-through mode. Forthe read flow
through mode (Figure 17). the FIFO permits a reading of a 
single word after writing one word of data into an empty FIFO. 
The data is enabled on the bus in (twEF + tA) ns after the rising 
edge of W. called the first write edge. and it remains on the bus 
until the R line is raised from low-to-high. after which the bus 
would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary deassertion and then 
would be asserted. In the interval of time that R was low. more 
words can be written to the FI FO (the subsequent writes after 
the first write edge will deassert the empty flag); however. the 
same word (written on the first write edge). presented to the 
output bus as the read pointer, would not be incremented 
when R is low. On toggling R, the other words that were written 
to the FI FO will appear on the output bus as in the read cycle 
timings. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a full FIFO. The R line causes 
the FF to be deasserted but the W line being low causes it to 
be asserted again in antiCipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information, referto Tech Note 8: Operating 
FIFOs on Full and Empty Boundary Conditions and Tech 
Note 6: Designing with FIFOs. 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 2048 x 9-BIT & 4096 X 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(HALF-FULL FLAG) HF 

lOT 
7203/04 t--....:.......;~-----. 

(AT) RETRANSMIT 

EXPANSION IN (XI) 
2661 drw 03 

Figure 12. Block Diagram of 2048 x 9/4096 x 9 FIFO Used In Single Device Mode. 

DATA IN 

WRITE (Iii) 
{R) READ 

FULL FLAG (FF) lOT -
~--------i 7203/04 lOT (EF) EMPTY FLAG 
RESET (RS) t-------~ 7203/04 (RT) RETRANSMIT 

~-_____ -+ -_ ----- -I ..... f-'---'-"'-=c...:....:....;~.;;;..;..;.."-'-

9 

(0) OATAoUT 

2661 drw 04 
NOTE: 
1. Flag detection is accomplished by monitoring the FF. EF and HF signals on either (any) device used in the width expansion configuration. 

Do not connect any output control signals together. 

Figure 13. Block Diagram of 2048 x 18/4096 x 18 FIFO Memory Used In Width Expansion Mode 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST·INlFIRST·OUT FIFO 2048 X 9·BIT & 4096 X 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLES 
TABLE 1- RESET AND RETRANSMIT 
SINGLE DEVICE CONFIGURATIONIWIDTH EXPANSION MODE 

Inputs Internal Status 

Mode liS I1i' Xl Read Pointer Write Pointer 

Reset 0 X 0 Location Zero Location Zero 

Retransmit 1 0 0 Location Zero Unchanged 

ReadlWrite 1 1 0 Increment(1) Increment(1} 

NOTE: 
1. Pointer will Increment if flag is high. 

TABLE 11- RESET AND FIRST LOAD TRUTH TABLE 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 

Inputs Internal Status 

Mode ~ fIT Xl Read Pointer Write Pointer 

Reset First Device 0 0 (1) Location Zero Location Zero 

Reset all Other Devices 0 1 (1) Location Zero Location Zero 

ReadlWrite 1 X (1) X X 

Outputs 

~ J!'F RF 
0 1 1 

X X X 

X X X 
2661 Ill! 10 

Outputs 

EF J!'F 
0 1 

0 1 

X X 

NOTES: 26611b! 11 

1. )(f is connected to XC> of previous device. See Figure 12. 
2. liS = Reset Input, rom = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, Xi = Expansion Input, HF = Half-Full Flag Output 

XO 
w ------------~------~--~--~----.-----+--------R 

o ------=:;.r--...l.-...I.---~~I 

IDT 
7203/04 

1--+-411-11--+----- Vee 

2661 drw 15 

Figure 14. Block Diagram of 6,144 X 9/12,288 x 9 FIFO Memory (Depth Expansion) 
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IDT7203S/L,IDT7204S/L CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 2048 X 9·BIT & 4096 X 9·BIT MIUTARY AND COMMERCIAL. TEMPERATURE RANGES 

NOTES: 

R,W,RS 

00-0 a 

Oo-Oa 

IDT7203/7204 
DEPTH 

EXPANSION 
BLOCK 

Do-Da 

09-O17 0.0 

09-O17 

IDT7203/7204 
DEPTH 

EXPANSION 
BLOCK 

000 

----, 

I DT72 0 3/7204 
DEPTH 

EXPANSION 
BLOCK 

DN-8-DN 

Do-DN Dg-DN Dla-DN 000 DN-8-DN -----------------------------------------
2661 drw 18 

1. For depth expansion block see section on Depth Expansion and Figure 14. 
2. For Flag detection see section on Width Expansion and Figure 13. 

SYSTEM A 

Figure 15. Compound FIFO Expansion 

OAO-8 

RA 
IDT 

7203/04 
HFA 

EFA 

Ra 

EFa 

HFa 

Dao-8 

Wa 

FFa 

Figure 16. Bidirectional FIFO Mode 

SYSTEM B 

2661 drw 17 

DATA IN ~~ ____________________________________________________ __ 

w 

tRPE 
R 
~~~~~ ___________ ~ ________ ~----------J 

tWLZ 

DATAoUT--------------------------< DATAour VALID 

2661 drw 18 

Figure 17. Read Data Flow-Through Mode 
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IDTI203S/L, IDT7204S/L CMOS PARALLEL 
FIRST·IN/FIRST·OUT FIFO 2048 x 9·BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

R 

FF 

DATAIN -------------+-------------------------------< 
t A=;:j 

DATA OUT --------00\ DATAIN VALID )00-----------
2661 drw 111 

Figure 18. Write Data Flow-Through Mode 

ORDERING INFORMATION 

IDT XXXX 

Device 
Type 

x xxx x 
Power Speed 

X 

Package Processl 
Temperature 

Range 

y~lank Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

P Plastic DIP 
TP Plastic THINDIP 
D CERDIP 

L..-_______ ---j TC Sidebraze THINDIP 

J Plastic Leaded Chip Carrier 
L Leadless Chip Carrier 
XE Cerpack 

15 
20 
25 
30 

L..-----------------1 35 
40 
55 
65 
80 
120 

'-----------------11 S 
IL 

Commercial Only 

Commercial Only 
Military Only 
Commercial Only 
Military Only 

Standard Power 
Low Power 

Access Time (tA) 
Speed in ns 

'----------------------l' 7203 
, 7204 

2048 x 9-Bit FIFO 
4096 x 9-Bit FIFO 

2661 drw21 
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G~ CMOS PARALLEL IDT7205 

FIRST-IN/FIRST-OUT FIFO 

Integrated Device Technology, Inc. 

FEATURES: 
• First-lnlFirst-Out dual-port memory 
• 8192 x 9 organization 
• Ultra high-speed: 20ns access time 
• Low power consumption 

- Active: 770mW (max.) 
- Power-down: 27.5mW (max.) 

8192 x 9-BIT 

• Asynchronous and simultaneous read and write 
• Fully expandable by both word depth and/or bit width 
• Pin and functionally compatible with 10T720X family 
• Status Flag: Empty, Half-Full, Full 
• Auto retransmit capability 
• High-performance CEMOSTM technology 
• Military product compliant to MIL-STO-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

w 

DESCRIPTION: 
The IOT7205 is a dual-port memory that loads and empties 

data on a first-inlfirst-out basis. The device uses Full and 
Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Oata is toggled in and out of the device 
through the use of the Write (W) and Read (R) pins. The 
device has a readlwrite cycle time of 30ns (33MHz). 

The device utilizes a 9-bit wide data array to allow for 
control and parity bits at the user's option. It also features a 
Retransmit (RT) capability that allows for reset of the read 
pointer to its initial position when RT is pulsed low. A Half-Full 
Flag is available in the single device and width expansion 
modes. 

The 10T7205 is fabricated using lOT's high-speed CEMOS 
technology. It is designed for those applications requiring 
asynchronous and simultaneous read/writes in 
multiprocessing and rate buffer applications. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STO-883, Class B. 

DATA INPUTS 
(Do-Os) 

THREE~192 Uof-.u..i-.u..i-'+l-I 

Xi----~ 

CEMOS Is a trademark of Integrated Device Techology. Inc. 

STATE 
BUFFERS 

DATA OUTPUTS 
(Oo-Os) 

1--4---. .Ef FURT 
L-~~-F--1-+FF 

t----~ XOIHF 

2662 drw 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

4:)t990 Integrated Device Technology. Inc. 6.4 

AUGUST 1990 
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1OT7205 CMOS PARALLEL 
FIRST-INIFIRST-OUT FIFO 8192 X 9·81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

W 
08 
03 
02 
01 

~ 
XI 
FF 
00 
01 
02 
03 
08 

GNO. 

DIP 
TOP VIEW 

Consult Factory for CERPACK Pinout 

Vee 
04 
05 
06 
07 
FLIRT 
RS 
EF 
XO/HF 
07 
06 
05 
04 
R 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 

VTERM Terminal ·0.5 to + 7.0 ·0.5 to +7.0 
Voltage with 
Resp9C~to 
GND 

TA Operating Oto +70 ·55to +125 
Temperature 

TSIAS Temperature ·55 to +125 -65to +135 
Under Bias 

TSTG Storage -55 to + 125 -65 to +155 
Temperature 

lOUT DC Output 50 50 
Current 

Unit 

V 

DC 

DC 

DC 

mA 

NOTE: 26621bI01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

INDEX col;: ~ ~ c c 
L-J L...J L....J I I L.....J L....J L....J 

02 ]5 ~ M N U ~ M ~29[ 06 

01 ]6 28[ 07 
~ ]7 27[ ~ 
1Q ] 8 J32·1 26 [ FLIRT 
FF ]9 & 2S[ RS 
00 ]10 L32-1 24[ ~ 
01 ]11 23[ XO/HF 

NC ]12 22[ 07 

02 ]13~ ~ ~ ~ ~.5!! !i321[ 06 
""'''''''''''I'''1,...,n''''' 

PLCC/LCC 
TOP VIEW 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

VCCM Military Supply 4.5 5.0 
Voltage 

Vccc Commerdal Supply 4.5 5.0 
Voltage 

GND Supply Voltage 0 0 
VIH(1) Input High Voltage 2.0 -

Commerdal 
VIH(1) Input High Voltage 2.2 -

Military 
Vll(2) Input Low Voltage - -

Commerdal and 
Military 

NOTES: 
1. VIH = 2.6V for xr input (commercial). 

VIH = 2.8V for xr input (military). 
2. 1.5V undershoots are allowed for 10ns once per cycle. 

Max. 

5.5 

5.5 

0 

-

-

O.S 

(Commercial: Vee = sv ± 10%, TA = O°C to +70°C; Military: Vee = SV ± 10%, TA = -SsoC to +12SDC) 

IDT7205L IDT7205L 
Commercial Military 

tA=20,25,35,50,BOns tA=30,50,BOns 
Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

ll(1) Input Leakage Current (Any Input) -1 - 1 ·10 - 10 

lo(2) Output Leakage Current -10 - 10 ·10 - 10 

VOH Output Logic "1" Voltage, IoH - ·2mA 2.4 - - 2.4 - -
VOL Output Logic "0· Voltage, Iol - SmA - - 0.4 - - 0.4 

k;C1(3,4) Active Power Supply Current - - 140 - - 1S0 

k;C2(3) Average Standby Current, (R = W = AS = FlIRT .. VIH) - - 15 - - 20 

k;C3(3) Power Down Current (All Input = VCC - 0.2V) - - S - - 12 

NOTES: 
1. Measurements with 0.4 V~ VIN ~ VCC. 
2. R ~ VIH. 0.4 ~ VOUT ~ VCC. 
3. ICc measurements are made with outputs open (only capacitive loading). . 
4. Tested at f = 20MHz. 

6.4 

Unit 

V 

V 

V 

V 

V 

V 

26621b102 

Unit 

~ 

~ 
V 

V 

mA 

mA 

mA 

26621b103 
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IDT7205 CMOS PARAllEL 
FIRST-INIFIRST-OUT FIFO 8192 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = SV ± 10%. TA = O°C to +70°C; Military: Vcc = SV ± 10%. TA = -SsoC to +12S0C) 

Commercial Commercial Military 

7205L20 7205L25 7205L30 
Symbol Paramoters Min. Max. Min. Max. Min. Max. Unit 

fs Shift Frequency 33.3 28.5 25 MHz 

tAe Read Cycle Time 30 35 40 ns 

fA Access Time 25 30 ns 

tAR Read Recovery Time 10 10 10 ns 

tAPW Read Pulse Width (2) 20 25 30 ns 

tALZ Read Low to Data Bus Low (3) 5 5 5 ns 

twLZ Write High to Data Bus Low Z (3,4) 5 5 5 ns 

lOV Data Valid from Read High 5 5 5 ns 

tAHZ Read High to Data Bus High Z (3) 18 20 ns 

twe Write Cycle Time 30 35 40 ns 

twpw Write Pulse Width (2) 20 25 30 ns 

twR Write Recovery Time 10 10 10 ns 

lOS Data Set-up Time 12 15 18 ns 

1DH Data Hold Time o o o ns 

tAse Reset Cycle Time 30 35 40 ns 

tAS Reset Pulse Width(2) 20 25 30 ns 

tASS Reset Set-up Time(3) 20 25 30 ns 

tASR Reset Recovery Time 10 10 10 ns 

tATe Retransmit Cycle Time 30 35 40 ns 

tAT Retransmit Pulse Width(2) 20 25 30 ns 

tATS Retransmit Set-up Time (3) 20 25 30 ns 

tATR Retransmit Recovery Time 10 10 ns 

t-~_F_L ________ t-R_e_s_e_t_to_E_m_p_t_Y_F_la_g_L~O_W ____________ r-____ --+-~3-0----+-------t__-3-5--~----~t__-4-0--~--ns~I' tHFH. tFFH Reset to FiF and FF High 30 35 40 ns 

tAEF Read Low to Empty Flag Low :::::::::::::j::~::2o 25 30 ns 

tAFF Read High to Full Flag High 20 25 30 ns 

tAPE Read Pulse Width after EF High 20 25 30 ns 

twEF Write High to Empty Flag High::=::~ ~ r :~~t 20 25 30 ns 

twFF Write Low to Full Flag Low :::::~t:~ 20 25 30 ns 

twHF Write Low to Half-Full Flag Low 30 35 40 ns 

tAHF Read High to Half-Full Flag High ::::::::::::::: .::::::::: 30 35 40 ns 

twPF Write Pulse Width after FF High 2Q::It:::j){ 25 30 ns 

txOL ReadlWrite Low to XO Low 20 25 30 ns 

txOH ReadtWrite High to XO High .:::::::::::::. 20 25 30 ns 

txl XI Pulse Width(2) 29:::;:,,1:::: :::: 25 30 ns 

txlR XI Recovery Time 10 10 10 ns 

txlS XI Set-up Time 10 10 10 ns 

NOTES: 26621b104 

1. Timings referenced as in AC Test Conditions. 
2. Pulse widths less than minimum are not allowed. 
3. Values guaranteed by design, not currently tested. 
4. Only applies to read data flow-through mode. 
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IDTI205 CMOS PARALLEL 
FIRST-INIFIRST'()UT FIFO 8192 X 9-81T 

AC ELECTRICAL CHARACTERISTICS (Continued) 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(Commercial: vcc = SV± 10%. TA = O°C to +70°C; Military: vcc = SV± 10%. TA = -SsoC to +12S°C) 

Commercial Commercial and Military 

7205135 7205L50 7205l8O 
. Symbol Parameters Mln_ Max. Min. Max. Min. Max. Unit 

f5 Shift Frequency - 22.2 - 15 - 10 MHz 

tAe Read Cycle Time 45 - 65 - 100 - ns 

fA Access Time - 35 - 50 - 80 ns 

tAR Read Recovery Time 10 - 15 - 20 - ns 

tAPW Read Pulse Width (2) 35 - 50 - 80 - ns 

tAll Read Low to Data Bus Low (3) 5 - 10 - 10 - ns 

twLl Write High to Data Bus Low Z (3,4) 10 - 15 - 20 - ns 

tDV Data Valid from Read High 5 - 5 - 5 - ns 

tAHZ Read High to Data Bus High Z (3) - 20 - 30 - 30 ns 

twe Write Cycle Time 45 - 65 - 100 - ns 

twPW Write Pulse Width (2) 35 - 50 - 80 - ns 

twR Write Recovery Time 10 - 15 - 20 - ns 

tDS Data Set-up Time 18 - 30 - 40 - ns 

tDH Data Hold Time 0 - 5 - 10 - ns 

tAse Reset Cycle Time 45 - 65 - 100 - ns 

tAs Reset Pulse Width(2) 35 - 50 - 80 - ns 

tASS Reset Set-up Time(3) 35 - 50 - 80 - ns 

tASR Reset Recovery Time 10 - 15 - 20 - ns 

tATe Retransmit Cycle Time 45 - 65 - 100 - ns 

tAT Retransmit Pulse Width(2) 35 - 50 - 80 - ns 

tATS Retransmit Set-up Time (3) 35 - 50 - 80 - ns 

tATR Retransmit Recovery Time 10 - 15 - 20 - ns 

tEFL Reset to Empty Flag Low - 45 - 65 - 100 ns 

tHFH. tFFH Reset to HF and FF High - 45 - 65 - 100 ns 

tAEF Read Low to Empty Flag Low - 30 - 45 - 60 ns 

tAFF Read High to Full Flag High - 30 - 45 - 60 ns 

tAPE Read Pulse Width after EF High 35 - 50 - 80 - ns 

twEF Write High to Empty Flag High - 30 - 45 - 60 ns 

twFF Write Low to Full Flag Low - 30 - 45 - 60 ns 

twHF Write Low to Half-Full Flag Low - 45 - 65 - 100 ns 

tAHF Read High to Half-Full Flag High - 45 - 65 - 100 ns 

twPF Write Pulse Width after FF High 35 .- 50 - 80 - ns 

txOL ReadtWrite Low to XO Low - 35 - 50 - 80 ns 

txOH ReadtWrite High to XO High - 35 - 50 - 80 ns 

txl Xl Pulse Width(2) 35 - 50 - 80 - ns 

txlR XI Recovery Time 10 - 10 - 10 - ns 

txlS XI Set-up Time 15 - 15 - 15 - ns 

NOTES: 26621b104A 

1. TImings referenced as in AC Test Conditions. 
2. Pulse widths less than minimum are not allowed. 
3. Values guaranteed by design, not currently tested. 
4. Only applies to read data flow-through mode. 
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IDT7205 CMOS PARALLEL 
FIRST-INIFIRST-QUT FIFO 8192 x 9-BIT 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GNDto3.0V 
Sns 
1.SV 
1.SV 

See Figure 1 

CAPACITANCE(1) (TA = +25°C f = 10 MHz) , 

Symbol Parameter Condition 
CIN(3) Inout Capacitance VIN = OV 
CoUT(2,3) Output Capacitance VOUT - OV 

NOTES. 
1. This parameter is sampled and not 100% tested. 
2. With output deselected. 
3. Characterized values, not currently tested. 

SIGNAL DESCRIPTIONS 

Inputs: 

Max. 

10 

10 

DATA IN (D~D8) - Data inputs for 9-bit wide data. 

Controls: 

2662 tbl 05 

Unit 

of 

pF 

2662 Ibl 06 

~ESET (RS) - Reset is accomplished whenever the Reset 
(RS) input is taken to a low state. During reset, both internal read 
and write pointers are set to the first location. A reset is required 
after power-up bef~e a write operation can take place. Both 
the Read Enable (R) and Write Enable (W) Inputs must be In 
the high state during thewlndow shown In Figure 2 (I.e. tRSS 

before the rising edge of RS) and should not change until 
tRSR after the rising edge of RS. Half-Full Flag (HF) wll\ be 
reset to high after master Reset (RS). 

WRIT~ ~NAB.LE (W}-Awrite cycle is initiated on the falling 
edge?f thiS Input if the Full Flag (FF) is not set. Data set-up and 
hold tlr~es must be adhered to with respect to the rising edge of 
t~e Write ~nable (W). Data is stored in the RAM array sequen
tially and Independently of anyon-going read operation. 

After half of the memory is filled, and at the falling edge of the 
next write operation, the Half-Full Flag (HF) will be setto low and 
will remain set until the difference between the write pointer and 
read point.er is less than or equal to one half of the total memory 
of the deVice. The Half-Full Flag (HF) is then reset by the riSing 
edge of the read operation. 
. !~. prevent data overflow, the Full Flag (FF) will go low, 
inhibiting furtherwrite operations. Upon the completion of a valid 
read .oper~tion, the ~ull Flag (FF) will go high aftertRFF, allowing 
a valid write to begin. When the FIFO is full, the internal write 
pointer is blocked from W, so external changes in W will not 
affect the FIFO when it is full. 

6.4 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

5V 

1.1Kn 

D.U.T. - __ - ..... 

6800 30pF* 

or equivalent circuit 

Figural. Output Load 

"Includes jig and scope capacitances. 

2862drw02 

READ ENABLE (R) -_A read cycle is initiated on the falling 
edge of the Read Enable (R) provided the Empty Flag (EF) is not 
set. The data is accessed on a Rrst-In/First-Out basis inde
pendent of any ongoing write operations. After Read Enable (R) 
goes high, the Data Outputs (Olthrough Os) will return to a high 
impedance condition until the next Read operation. When all the 
data has been read from the FIFO, the Empty Flag (EF) will go 
low, allowing the '1inal" read cycle but inhibiting further read 
operations, with the data outputs remaining in a high imped-
ance state. Once a valid write operation has been accom
plished, the Empty Flag (EF) will go high aftertWEF and a valid 
Read can then begin. W..!len the FIFO is empty, the internal read 
pointer is blocked from R so external changes will not affect the I 
FIFO when it is empty. • 

FIRS~ LOAD/RETRANSMIT (FURT) - This is a dual- I 

purpose Input. In the Depth Expansion Mode, this pin is 
grounded to indicate that it is the first device loaded (see 
Operat~ng Modes). The SinJ1!e Device Mode is initiated by 
grounding the Expansion In (XI). 

The 1017205 can be made to retransmit data when the 
Retransmit Enable Control (Rl) input is pulsed low. A retransmit 
operation will set the internal read pointerto the first location and 
will not ~ect the write pointer. Read Enable (R) and Write 
Enable (W) must be in the high state during retransmit. This 
feature is useful when less than 8192 writes are perfonned 
between resets. The retransmit feature is not compatible with 
the Depth Expansion Mode and will affect the status ofthe Flags 
depending on the relative locations of the read and write 
pointers. 

EXPANSIO!! IN (XI) - This input is a dual-purpose pin. 
Expansion In (XI) is grounded to indicate an operation in the 
single device mode. Expansion In (XI) is connected to Expan
sion Out (XO) of the previous device in the Depth Expansion or 
Daisy Chain Mode. 

5 



I0T720S CMOS PARALLEL 
FIRST-INIFIRST'()UT FIFO 8192 x 9-BIT 

Outputs: 

FULL FLAG (FF) - The Full Flag (FF) will go low, inhibiting 
further write operations, when the device is full. If the read 
pointer is not moved after Reset (RS), the Full Flag (FF) will go 
low after 8192 writes. 

EMPTY FLAG (EF) - The Empty Flag (EF) will go low, 
inhibiting further read operations, when the read pointer is equal 
to the write pointer, indicating that the device is empty. 

EXPANSION OUT/HALF-FULL FLAG (XO/HF) - This is a 
dual-pu.!EOse output. In the single device mode, when Expan
sion In (XI) is grounded, this output acts as an indication of a half
full memory. 

After half of the memory is filled, and at the falling edge of the 
next write operation, the Half-Full Flag (HF) will be set to low and 
will remain set until the difference between the write pointer and 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

read pointer is less than or equal to one half of the total memory 
of the device. The Half-Full Flag (HF) is then reset by the rising 
edge of the read operation. 

In the Depth Expansion Mode, Expansion In (Xi) is con-
nected to Expansion Out (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain by 
providing a pulse to the next device when the previous device 
reaches the last location of memory. There will be an XO pulse 
when the WJit.!E.ointer reaches the last location of memory, and 
an additional XO pulse when the Read pointer reaches the last 
location of memory. 

DATA OUTPUTS (Oo-Q8) - Oo-Os are data outputs for 9-
bit wide data. These outputs are in a high impedance condition 
whenever Read (R) is in a high state. 

~-----------------tRSC----------------------~ 

NOTES: 2662drw 11 

1. 8=, ~ and HF may change status during Reset, but flags will be valid at lAse. 
2. W and R = VIH around the rising edge of RS. . 

Figure 2. Reset 

Oo-Oa 

w ~. tWM tw~ tWR~_/ 
r::tDSl-tDH~ 

Oo-Oa -------(1( OATAIN VALID )r------«r-O-A-T-A-IN-V-A-L-I-O""'>-

2662 drw 12 

Figure 3. Asynchronous Write and Read Operation 
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I0T7205 CMOS PARALLEL 
FIRST-INIFIRST'()UT FIFO 8192 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

W,R 

HF, EF, FF 

NOTE: 

Vi 

W 

DATA OUT 

LAST WRITE IGNORED 
WRITE FIRST READ 

2662 drw 13 

Figure 4. Full Flag From Last Write to Firat Read 

LAST READ 
IGNORED 

READ FIRST WRITE 

2662 drw 14 

Figure 5. Empty Flag From Last Read to First Write 

I+------------t RTC ---------~ 

------~ ~---------------tRT--------~ ,-----~------

FLAG VALID 

2662 drw OS 

1. ~,~ and HF may change status during Retransmit, but flags will be valid at tRTC. 

Figure 6. Retransmit 

6.4 7 
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IDTI205 CMOS PARALLEL 
FI RST-INIFI RST-OUT FIFO 8192 x 9-81T IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

EF 

FF 

w 

w 

R 

HF 

W 

R 

XO 

"''--------

Figure 7. Empty Flag Timing 

" -.k '-------------~ tRFF 

HALF-FULL OR LESS 

WRITE TO 
LAST PHYSICAL 

LOCATION 

Figure 8. Full Flag Timing 

MORE THAN HALF-FULL 

Figure 9. Half-Full Flag Timing 

READ FROM 
LAST PHYSICAL 

LOCATION 

2662drw09 

2662drw 10 

HALF-FULL OR LESS 

2662 drw05 

tXQ~ 
tXQi _____ t_xo ...... "r 

2662 drw06 

Figure 10. Expansion Out 
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IDn205 CMOS PARALLEL 
FIRST-INIFIRST'()UT FIFO 8192 x 9-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

i4----t XI---~--t XIR 

w 
READ FROM 

LAST PHYSICAL 
LOCATION 

2662 drw07 

Figure 11. Expansion In 

OPERATING MODES: 

Single Device Mode 
A single IDT7205 may be used when the application 

requirements are for 8192 words or less. The IDT7205 is in a 
Single Device Configuration when the Expansion In (XI) 
control input is grounded (see Figure 12). 

Width Expansion Mode 
Word width may be increased simply by connecting the 

corres~nding input control signals of multiple devices. Status 
flags (EF. FF and HF) can be detected from anyone device. 
Figure 13 demonstrates an 18-bit word width by using two 
IDT7205s. Any word width can be attained by adding 
additionaIIDT7205s. 

Depth Expansion (Daisy Chain Mode) 
The IDT7205 can easily be adapted to applications when 

the requirements are for greater than 8192 words. Figure 14 
demonstrates Depth Expansion using three IDT7205s. Any 
depth can be attained by adding additional I DT7205s. The 
I DT7205 operates in the Depth Expansion configuration when 
the following conditions are met: 

1. The first device must be designated by grounding the First 
Load (FL) control input. 

2. All other devices must have FL in the high state. 
3. The Expansion Out (XO) pin of each device must be tied to 

the Expansion In (xi) pin of the next device. See Figure 14. 
4. External logic is needed to generate a composite Full Flag 

(FF) and Empty Flag (EF). This requires the ORing of all 
EFs and ORing of all FFs (i.e. all must be set to generate 
the correct composite FF or EF). See Figure 14. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information. referto Tech Note 9: Cascading 
FIFOs or FIFO Modules. 

Compound Expansion Mode 
The two expansion techniques described above can be 

applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 15). 

6.4 

Bidirectional Mode 
Applications which require data buffering between two 

systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT7205s as shown in Figure 16. 
Care must be taken to assure that the appropriate flag is 
monito~d by each ~stem (i.e. FF is monitored on the de~ce 
where W is used; EF is monitored on the device where R is 
used). Both Depth Expansion and Width Expansion may be 
used in this mode. 

D~ta Flow-Through Modes 
Two types of flow-through modes are permitted, a read 

flow-through and write flow-through mode. Forthe read flow
through mode (Figure 17), the FIFO permits a reading of a 
single word after writing one word of data into an empty FIFO. 
The data is enabled on the bus in (tWEF + tA) ns after the rising 
edge of W, called the first write edge, and it remains on the 
bus until the A line is raised from low-to-high. after which the I 

bus would go into a three-state mode aftertRHz ns. The EF line II 
would have a pulse showing temporary de assertion and then • 
would be asserted. In the interval of time that A was low, more 
words can be written to the FI FO (the subsequent writes after i 
the first write edge will deassert the empty flag); however. the 
same word (written on the first write edge), presented to the 
output bus as the read pointer, would not be incremented 
when A is low. On toggling A. the otherwords that were written 
to the FIFO will appear on the output bus as in the read cycle 
timings. 

In the write flow-through mode (Figure 18). the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a full FIFO. The A line causes 
the FF to be deasserted but the W line being low causes it to 
be asserted again in antiCipation of a new data word. On the 
rising edge of W. the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information, refer to Tech Note 8: Operating 
FIFOs on Full and Empty Boundary Conditions and Tech 
Note 6: Designing with FIFOs. 
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IDT7205 CMOS PARALLEL 
FIRST-INIFIRST-oUT FIFO 8192 X 9-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

NOTE: 

(HALF-FULL FLAG) HF 

EXPANSION IN (XI) 

lOT 
7205 

(RT) RETRANSMIT 

2662 drw 03 

Figure 12. Block Diagram of 8192 x 9 FIFO Used In Single Device Mode 

DATA IN 

WRITE (Vi) 

FULL FLAG (FF) 

RESET (RS) 

lOT 
7205 lOT 

7205 

(Fij READ 

(EF) EMPTY FLAG 

(An RETRANSMIT 

(0) DATAouT 

2662drw04 

1. Flag detection is accomplished by monitoring the FF, EF and ~ signals on either (any) device used in the width expansion configuration. 
Do not connect any output signals together. 

Figure 13. Block Diagram of 8192 x 18 FIFO Memory Used In Width Expansion Mode 
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IDT7205 CMOS PARALLEL 
FIRST-INIFIRST-oUT FIFO 8192 X 9-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLES 
TABLE 1- RESET AND RETRANSMIT 
SINGLE DEVICE CONFIGURATIONIVVIDTH EXPANSION MODE 

Inputs Internal Status 

Mode RS RT ~ Read Pointer Write Pointer 

Reset 0 X 0 Location Zero Location Zero 

Retransmit 1 0 0 Location Zero Unchanged 

ReadlWrite 1 1 0 Increment(1) Increment(1) 

NOTE: 
1. Pointer will Increment if flag is high. 

TABLE 11- RESET AND FIRST LOAD 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 

Inputs Internal Status 

Mode RS m ~ Read Pointer Write Pointer 

Reset First Device 0 0 (1 ) Location Zero Location Zero 

Reset all Other Devices 0 1 (1 ) Location Zero Location Zero 

ReadlWrite 1 X (1 ) X X 

Outputs 

a: ~ HF 
0 1 1 

X X X 

X X X 

266211107 

Outputs 

EF FF 
0 1 

0 1 

X X 

NOTES: 26621b1 08 

1. Xl" is connected to XO of previous device. See Figure 14. . 
2. RS = Reset Input. FURT = First Load/Retransmit. ~ = Empty Flag Output. ~ = Full Flag Output. Xl" = Expansion Input. HF" = Half-Full Flag Output 

W -----------.------~~--I---~~---+-------R 

D 

r+~~~f__---- Vee 

RS 

2662 drw 15 

Figure 14. Block Diagram of 24,576 X 9 FIFO Memory (Depth Expansion) 
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IDT7205 CMOS PARALLEL 
FIRST-INlFIRST-oUT FIFO 8192 x 9-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

NOTES: 

R.W.RS 

O!Mla 

Oo-oa 

IDT7205 
DEPTH 

EXPANSION 
BLOCK 

Do-Da 

DO-ON 

09-017 ••• 

IDT7205 
DEPTH 

EXPANSION 
BLOCK 

••• 

----, 

IDT7205 
DEPTH 

EXPANSION 
BLOCK 

Dg-DN D1a-DN ••• DN-8-DN -----------------------------------------
2662drw 16 

1. For depth expansion block see section on Depth Expansion and Figure 14. 
2. For Flag detection see section on Width Expansion and Figure 13. 

Figure 15. Compound FIFO Expansion 

ViA Rs 

FFA 
lOT EFs 

7205 HFs 

OBO-S 

SYSTEM A SYSTEM B 

OAO-S 

RA 
lOT 

7205 WB 
HFA 

FFs EFA 2662 drw 17 

Figure 16. Bidirectional FIFO Mode 

DATAIN~~ ________________________ ___ 

1+--- tRPE ----+1 

twLZ 

DATAoUT--------------< DATA VALlDoUT 

2662drw 18 
Figure 17. Read Data Flow-Through Mode 
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IDT7205 CMOS PARALLEL 
FIRST-INIFIRST-oUT FIFO 8192 x 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

R 

w 

DATAIN--......................... ~ ...................................................................... < 

tA;J 
DATAOUT----------------~~ __________ ~~---------------

2662drw lQ 

Figure 18. Write Data Flow-Through Mode 

ORDERING INFORMATION 

IDT 
xxxx 
Device 
Type 

x xx 
Power Speed 

X 

Package 

x 
Process! 

Temperature 
Range 

~:,ank 

P 
TP 

~ _____________ ~ D 
TC 
J 
L 

20 
25 
30 

'-----------------; 35 

50 
80 

~------------------------------4: L 

~-------------------------------------4~7205 

6.4 

Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 
Plastic THIN DIP 
Ceramic DIP 
Sidebraze THINDIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 

Military Only Access Time (tA ) 

Commercial Only } 
Commercial Only 

Commercial Only Speed In ns 

Low Power 

8192 x 9-81t FIFO 

211B2 drw21 
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G® CMOS PARALLEL ADVANCE 

FIRST-IN/FIRST-OUT FIFO INFORMATION 
1017206 

16K X 9-BIT 
Integrated Device Technology. Inc. 

FEATURES: 
• First-In/First-Out dual-port memory 
• 16K x 9-bit organization 
• Low power consumption 
• Ultra high speed: 25ns access time 
• Asynchronous and simultaneous read and write 
• Fully expandable by both word depth and/or bit width 
• Pin-compatible with IDT720X FIFO family 
• Half-Full Flag capability in single device mode 
• Status flags: Empty, Half-Full, Full 
• Auto retransmit capability 
• High-performance submicron CEMOSTM technology 

DESCRIPTION: 
The I DT7206 is a dual-port memory that loads and empties 

data on a first-inlfirst-out basis. The device uses Full and 
Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
device has a readlwrite cycle time of 35ns (28M Hz). 

• Available in 28-pin plastic DIP, CERDIP and 32-pin surface 
mount LCC and PLCC 

The device utilizes a 9-bit wide data array to allow for 
control and parity bits at the user's option. It also features a 
RETRANSM IT (RT) capability that allows for reset of the read 
pointerto its initial position, when RT is pulsed low. A Half-Full 
Flag is available in the single device mode and width expansion 
modes. 

• Military product is compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

The IDT7206 is fabricated using IDT's high-speed CEMOS 
submicron technology. They are designed for those 
applications requiring asynchronous and simultaneous read/ 
writes in multiprocessing and rate buffer applications. The 
16K x 9 allows a 16384 word structure without the need for 
expansion. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 

THREE
STATE 
BUFFERS 

DATA INPUTS 
(Do - Da) 

DATA OUTPUTS 
(00-08) 

t-----t--... EF 
~~~J------1----~ 

Xi --------~--=..:....:....:_=_..J----------- XOIHF 

CEMOS Is a trademark of Integrated Device Technology, Inc. 
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IDT7206 
CMOS PARALLEL FIRST·INlFIRST -OUT FIFO 16K x 9-81T IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

INOEX 
l'I co 1:= 0 8 .., It) cc z>cc 

W 28 Vee I I. I I I. I I I I I I I 
I I t I I I I I I I I II I 

08 2 27 04 www::www 

03 3 26 Os 
4 3 2 w 3231 30 

02 ::J 5 1 29 [:: Os 
02 4 25 Os 01 ::J 6 28 c:: 07 
01 5 24 07 00 ::J 7 27 [:: NC 
00 6 23 FURT 

Xi 7 
CONSULT 

22 RS FACTORY 

Xi ::J 8 
CONSULT 26 [:: FURT FACTORY 

FF ::J 9 FOR 25 c:: RS 
FF 8 FOR 21 EF 

00 9 
PACKAGE 

20 XO/HF INFO 

00 ::J 10 PACKAGE 24 c:: EF INFO 
01 ::J 11 23 [:: XO/HF 

01 10 19 07 NC ::J 12 22 c:: 07 
02 11 18 as 02 ::J 13 21 [:: 08 
03 12 17 as 14 15 16 17 18 19 20 
08 13 16 04 

GNO 14 15 R 
11 11 11 11 11 II 11 

: :: :: :: :: :: :: : 
l'I co C Ole: .., It) 

0 Oz z 00 
DIP (!) 

TOP VIEW 

LCClPLCC 
TOP VIEW 

2705 drw 01 

I 

6.5 2 



t;) CMOS PARALLEL IDT72021 

FLAGGED FIFO WITH OE IDT72031 

1K X 9, 2K x 9, 4K x 9 IDT72041 
IntI!JVated De~ce Technology. Inc. 

FEATURES: 
• First-In/First-Out dual-port memory 
• Bit organization 

- 10172021-1 K x 9 
- 10172031-2K x 9 
- 10172041-4K x 9 

• Ultra high speed 
- 10172021-25ns access time, 35ns cycle time 
- 10172031-35ns access time, 45ns cycle time 
- 10172041-35ns access time, 45ns cycle time 

• Easily expandable in word depth and/or width 
• Asynchronous and simultaneous read and write 
• Functionally equivalent to IOT7202l03/04 with Output 

Enable (OE) and Almost Empty/Almost Full Flag (AEF) 
• Four status flags: Full, Empty, HaH-Full (single device 

mode), and Almost Empty/Almost Full (7/8 empty or 7/8 
full in single device mode) 

• Output Enable controls the data output port 
• Auto-retransmit capability 
• Available in 32-pin OIP and surface mount 32-pin LCC 

and PLCC 
• Military product Compliant to MIL-STO-883, Class B 

DESCRIPTION: 
10172021/031/041s are high-speed, low-power, dual-port 

memory devices commonly known as FIFOs (First-lnlFirst
Out). Oata can be written into and read from the memory at 
independent rates. The order of information stored and 
extracted does not change, but the rate of data entering the 
FIFO might be different than the rate leaving the FIFO. Unlike 
a static RAM, no address information is required because the 
read and write pointers advance sequentially. The IOT72021/ 
031/041 s can perform asynchronous and simultaneous read 
andwriteoperations. There are four status flags, (HF, FF, EF, 
AEF) to monitor data overflow and underflow. Output Enable 
(OE) is provided to control the flow of data through the output 
port. Additional key features are Write (W), Read (R), 
Retransmit (RT), First Load (FL), Expansion In (Xi) and 
Expansion Out (XO). The IOT72021/031/041s are designed 
forthose applications requiring data control flags and Output 
Enable (OE) in multiprocessing and rate buffer applications. 

The IOT72021/031/041 s are fabricated using lOT's 
CEMOSTM technology. Military grade product is 
manufactured in compliance with the latest version of 
MIL-STO-883, Class B, for high reliability systems. 

FUNCTIONAL BLOCK DIAGRAM DATA OUTPUTS 
(Do-Os) 

w 

THREE
STATE 

BUFFERS 

DATA OUTPUTS 
(Qo-Qs) 

.--++----- OE 

.---------------~EF 

~======t=~------------~FF 
~--------------~AEF 

Xi ------.t t----------------------------~XO/HF L...-__ ---1 
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IDT72021,IDT72031,IDT72041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K x 9 MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

Vee 
W 
Ds 
D3 
D2 
D1 
Do 
Xi 

ill 
FF 
Qo 

01 
02 
03 
Os 

GND 

DIP 
TOP VIEW 

PIN DESCRIPTIONS 
Symbol Name I/O 

Do-Ds Inputs I 

RS Reset I 

W Write I 

R Read I 

FURT First Loadl I 
Retransmit 

XI Expansion In I 

OE Output Enable I 

FF Full Flag 0 

EF Empty Flag 0 

AEF Almost-Emptyl 0 
Almost-Full Flag 

XO/HF Expansion OuV 0 
Half-Full Flag 

Oo-Os Outputs 0 

Vee 
D4 
Ds 
D6 
D7 
FLIRT 
RS 
rn: 
EF 
XO/HF 
07 
06 
05 
04 
R 
GND 

2677 drw02 

Data inputs for 9-bit wide data. 

INDEX 

Description 

LCC/PLCC 
TOP VIEW 

2677 drw 03 

When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and FF go high, and AEF and EF go low. A reset is required before an initial WRITE 
after power-up. Rand W must be high during RS cycle. 

When WRITE is low, data can be written into the RAM array sequentially, independent of READ. 
In order for WRITE to be active, FF must be high. When the FIFO is full (FF-Iow), the internal 
WRITE operation is blocked. 

When READ is low, data can be read from the RAM array sequentially, independent of WRITE. 
In order for READ to be active, EF must be hig h. When the FIFO is empty (EF-Iow), the internal 
READ operation is blocked. The three-state output buffer is controlled by the read signal and 
the external output control (OE). 

This is a dual purpose input. In the single device configuration (XI grounded), activating 
retransmit (FURT-Iow) will set the internal READ pointer to the first location. There is no effect 
on the WRITE pointer. Rand W must be high before setting FURT low. Retransmit is not 
compatible with depth expansion. In the depth expansion configuration, FURT-Iow indicates 
the first activated device. 

In the single device configuration, XI is grounded. In depth expansion or daisy chain expansion, 
Xi is connected to XO (expansion out) of the previous device. 

When OE is set high, the data flow through the three-state output buffer is inhibited regardless 
of an active READ operation. A read operation does increment the read pointer in this situation. 
When OE is set low, Oo-Os are still in a high impedance condition if no READ occurs. For a 
complete READ operation with data ppearing on Oo-Os, both Rand OE should be asserted low. 

When FF goes low, the device is full and further WRITE operations are inhibited. When FF is 
high, the device is not full. 

When EF goes low, the device is empty and further READ operations are inhibited. When EF 
is-high, the device is not empty. 

When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, 
the device is greater than 1/8 full, but less than 7/8 full. 

This is a dual purpose output. In the single device configuration (XI grounded), the device ~ 
more than half full when HF is low. In the depth expansion configuration (XO connected to XI 
of the next device), a pulse is sent from XO to Xi when the last location in the RAM array is filled. 

Data outputs for 9-bit wide data. 

26771b101 
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IDT72021,IDTI2031,IDTI2041 
CMOS PARAUEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K x 9 

STATUS FLAG 
Number of Words In FIFO 

1K 2K 4K FF AEF HF EF 

0 0 0 H L H L 

1-127 1-255 1-511 H L H H 

128-512 256-1024 512-2048 H H H H 

513-896 1025-1792 2049-3584 H H L H 

897-1023 1793-2047 3585-4095 H L L H 

1024 2048 4096 L L L H 
26n1bll02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. MIL Unit 
VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TarAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +155 °C 
Temperature 

louT DC Output 50 50 rnA 
Current 

NOTE: 26n 1bI 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

6.6 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter<1) Condition 
CIN Input Capacitance VIN - OV 
CoUT Output Capacitance VOUT .. OV 

NOTE: 
1. These parameters are sampled and not 100"10 tested. 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

VCCM Military Supply 4.5 
Voltage 

Vccc Commercial 4.5 
Supply Voltage 

GND Supply Voltage 0 

VIH Input High Voltage 2.0 
Commercial 

VIH Input High Voltage 2.2 
Military 

VIL(1) Input Low Voltage -
Commercial and 
Military 

NOTE: 

Typ. 

5.0 

5.0 

0 

-

-

-

1. 1.5V undershoots are allowed for lOns once per cycle. 

Max. Unit 
10 pF 
10 pF 

Max. Unit 

5.5 V 

5.5 V 

0 V 

- V 

- V 

0.8 V 
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IDT72021,IDT72031,IDT72041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K x 9 MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTlCS-I0T72021 
(Commercial:Vee=5.0V+10%, TA= OOCto +70OC; Milnary: Vee = 5V±10%, TA=-55OCto+125OC) -

IDT72021 10l72021 IDT72021 10l72021 
Commercial Military ComnercIaI ""Iltaly 
tA:25,35ns tA:30,4Ons tA:50,65,80,120ns tA :5O,65,80,12Ons 

Symbol Parametor Min. Typ. Max. Min. Typ. Max. MIl. Typ. Max. Mn. Typ. Max. lkIl 
hPJ Input Leakage Current -1 - 1 -10 - 10 -1 - 1 -10 - 10 ~ 

(Ally Input) 
lo!2) Output Leakage Current -10 - 10 -10 - 10 -10 - 10 -10 - 10 ~ 
Va-! Output Logic "1" Voltage 2.4 - - 2.4 - - 2.4 - - 2.4 - - V 

1a-l--2mA 

Va.. Output Logic ''0'' Voltage - - 0.4 - - 0.4 - - 0.4 - - 0.4 V 
1a..-8mA 

1cc1(3,4) Iv::tive Power Supply - - 120 - - 140 - 50 80 - 70 100 rnA 
Current 

1cc2(3) Standby Current - - 12 - - 20 - 5 8 - 8 15 rnA 
(R .. W .. RS - FURT - VIH) 

1cc3(3) Power Down Current - - 500 - - 900 - - 500 - - 900 ~ 
(All Input .. Vcc - 0.2V) 

26nlbl08 

DC ELECTRICAL CHARACTERISTICS -10172031, 10172041 
(Commercial: Vee = 5.0V±10%, TA = O°C to +70°C; Milnary: Vee = 5V±10%, TA=-55°Cto +125°C) 

10172031 10172031 
10T72041 10T72041 

Commercial Military 
tA :35,5O,65,80,12Ons tA :4O,5O,65,80,12Ons 

Symbol Parameter MIn. Typ. Max. MIn. Typ. Max. Unit 
IL~1) Input Leakage Current (Any Input) -1 - 1 -10 - 10 ~ 
ILO(2) Output Leakage Current -10 - 10 -10 - 10 ~ 
Va-! Output Logic "1" Voltage lour ... -2mA 2.4 - - 2.4 - - V 

Va.. Output Logic "0" Voltage lour .. 8mA - - 0.4 - - 0.4 V 
Icc 1 (3,5) Active Power Supply Current - 75 120 - 100 150 rnA 
1cc2(3) Standby Current (R .. W ... RST .. FURT .. VIH) - 8 12 - 12 25 rnA I 
1cc3(3) Power Down Current (All Input = Vcc - 0.2V) - - 2 - - 4 rnA 

NOTES: 
1. Measurements with 0.4 :S VIN :S Vex. 
2. R ~ VH, 0.4 :S VOUT:S Vex. 
3. lex measurements are made with OE = HIGH. 
4. Tested at f = 2OMHz. 
5. Tested at f = 15.3 MHz. 
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IDT72021, IDT72031, IDT72041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1 K X 9, 2K X 9, 4K X 9 IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS -10T72021(1) 
(Commercial: VCC = 5.0V±10%, TA = O°C to +70°C; Military: Vcc = 5V±10%, TA = -55°C to + 125°C) 

Com'J Mil. Com'J Mil. 

72021 x 25 72021 x 30 72021 x35 72021 x 40 

SymboJ Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

fs Shift Frequency - 28.5 - 25 - 22.2 - 20 MHz 

tRC A Cycle Time 35 - 40 - 45 - 50 - ns 

lA Access Time - 25 - 30 - 35 - 40 ns 

tRR A Aecovery Time 10 - 10 - 10 - 10 - ns 

tRPW A Pulse Width(2) 25 - 30 - 35 - 40 - ns 

tRLZ A Pulse Low to Data Bus at Low z(3) 5 - 5 - 5 - 5 - ns 

twLZ W Pulse High to Data Bus at Low Z(3,4) 5 - 5 - 5 - 5 - ns 

tov Data Valid from A Pulse High 5 - 5 - 5 - 5 - ns 

tRHZ A Pulse High to Data Bus at High z<3) - 18 - 20 - 20 - 25 ns 

twc WCycle Time 35 - 40 - 45 - 50 - ns 

twpw W Pulse Width(2) 25 - 30 - 35 - 40 - ns 

twR W Aecovery Time 10 - 10 - 10 - 10 - ns 

tos Data Set-up lime 15 - 18 - 18 - 20 - ns 

toH Data Hold lime 0 - 0 - 0 - 0 - ns 

tRSC AS Cycle Time 35 - 40 - 45 - 50 - ns 

tRS AS Pulse Width(2) 25 - 30 - 35 - 40 - ns 

tRSS AS Set-up Time 25 - 30 - 35 - 40 - ns 

tRSR RS Aecovery Time 10 - 10 - 10 - 10 - ns 

tRTC AT Cycle Time 35 - 40 - 45 - 50 - ns 

tRT AT Pulse Width(2) 25 - 30 - 35 - 40 - ns 

tRTR AT Aecovery Time 10 - 10 - 10 - 10 - ns 

tRSF1 AS to EF and AEF Low - 35 - 40 - 45 - 50 ns 

tRSF2 RS to HF and FF High - 35 - 40 - 45 - 50 ns 

tREF A Low to EF Low - 25 - 30 - 30 - 35 ns 

tRFF A High to FF High - 25 - 30 - 30 - 35 ns 

tRPE A Pulse Width After EF High 25 - 30 - 35 - 40 - ns 

twEF W High to EF High - 25 - 30 - 30 - 35 ns 

tWFF W Low to EF Low - 25 - 30 - 30 - 35 ns 

twHF W Low to HF Low - 35 - 40 - 45 - 50 ns 

tRHF A High to HF High - 35 - 40 - 45 - 50 ns 

tWPF W Pulse Width after FF High 25 - 30 - 35 - 40 - ns 

tRF A High to Transitioning AEF - 35 - 40 - 45 - 50 ns 

twF W Low to Transitioning AEF - 35 - 40 - 45 - 50 ns 

tOEHZ OE High to High-Z (Disable)(3) 0 12 0 15 0 17 0 20 ns 

tOELZ OE Low to Low-Z (Enable)(3) 0 12 0 15 0 17 0 20 ns 

lADE OE Low Data Valid (00-08) - 15 - 18 - 20 - 25 ns 

NOTES: 26ntbl08 
1. Timings referenced as in AC Test Conditions. 
2. Pulse widths less than minimum value are not allowed. 
3. Values guaranteed by design, not currently tested. 
4. Only applies to read data flow-through mode. 
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IDTI2021,IDTI2031,IDTI2041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K x 9 IoIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS - IDT72021 (1) (Continued) 
(Commercial: Vcc = S.OV±10%, TA = O°C to +70°C; Military: Vcc = SV±10%, TA = -5SoC to +12S0C) 

Military and .Commerclal 

72021 x 50 72021 x 65 72021 x80 72021 x 120 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

fs Shift Frequency - 15 - 12.5 - 10 - 7 MHz 

tRC R Cycle Time 65 - 80 - 100 - 140 - ns 

tA Access Time - 50 - 65 - 80 - 120 ns 

tRR R Recovery Time 15 - 15 - 20 - 20 - ns 

tRPW R Pulse Width(2) 50 - 65 - 80 - 120 - ns 

tRLZ R Pulse Low to Data Bus at Low z(3) 10 - 10 - 10 - 10 - ns 

twLZ W Pulse High to Data Bus at Low Z(3,4) 5 - 5 - 5 - 5 - ns 

tov Data Valid from R Pulse High 5 - 5 - 5 - 5 - ns 

tRHZ R Pulse High to Data Bus at High z(3) - 30 - 30 - 30 - 35 ns 

twc WCycleTime 65 - 80 - 100 - 140 - ns 

twPW W Pulse Width(2) 50 - 65 - 80 - 120 - ns 

twR W Recovery Time 15 - 15 - 20 - 20 - ns 

tos Data Set-up lime 30 - 30 - 40 - 40 - ns 

tOH Data Hold Time 5 - 10 - 10 - 10 - ns 

tRSC RS Cycle Time 65 - 80 - 100 - 140 - ns 

tRS RS Pulse Width(2) 50 - 65 - 80 - 120 - ns 

tRSS RS Set-up Time 50 - 65 - 80 - 120 - ns 

tRSR RS Recovery Time 15 - 15 - 20 - 20 - ns 

tRTC RT Cycle Time 65 - 80 - 100 - 140 - ns 

tRT RT Pulse Width(2) 50 - 65 - 80 - 120 - ns 

tRTR RT Recovery Time 15 - 15 - 20 - 20 - ns 

tRSF1 RS to EF and AEF Low - 65 - 80 - 100 - 140 ns 

tRSF2 RS to HF and FF High - 65 - 80 - 100 - 140 ns 

tREF R Low to EF Low - 45 - 60 - 60 - 60 ns 

tRFF R High to FF High - 45 - 60 - 60 - 60 ns 

tRPE R Pulse Width After EF High 50 - 65 - 80 - 120 - ns 

twEF W High to EF High - 45 - 60 - 60 - 60 ns 

twFF W Low to EF Low - 45 - 60 - 60 - 60 ns 

twHF W Low to HF Low - 65 - 80 - 100 - 140 ns 

tRHF R High to HF High - 65 - 80 - 100 - 140 ns 

twPF W Pulse Width after FF High 50 - 65 - 80 - 120 - ns 

tRF R High to Transitioning AEF - 65 - 80 - 100 - 140 ns 

twF W Low to Transitioning AEF - 65 - 80 - 100 - 140 ns 

tOE HZ OE High to High-Z (Disable)(3) 0 25 0 30 0 30 0 30 ns 

tOELZ OE Low to Low-Z (Enable)(3) 0 25 0 30 0 30 0 30 ns 

tAOE OE Low Data Valid (00-08) - 30 - 40 - 40 - 40 ns 

NOTES: 
1. Timings referenced as in AC Test Conditions. 
2. Pulse widths less than minimum value are not allowed. 
3. Values guaranteed by design, not currently tested. 
4. Only applies to read data flow-through mode. 
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10T72021, 10172031, 10T72041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K x 9 IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS -10T72031, 10T72041(1) 
(Commercial: Vcc = S.OV±10%, TA = O°C to +70°C; Military: Vcc = SV±10%, TA = -5SoC to +12S°C) 

72031 x35 72031 x40 72031 x 50 
72041 x35 72041 x 40 72041 x 50 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fs Shift Frequency - 22.2 - 20 - 15 MHz 

tRC A Cycle Time 45 - 50 - 65 - ns 

tA Access Time - 35 - 40 - 50 ns 

tRR A Recovery Time 10 - 10 - 15 - ns 

tRPW A Pulse Width(2) 35 - 40 - 50 - ns 

tRLZ A Pulse Low to Data Bus at Low Z(3) 5 - 5 - 10 - ns 

twLZ W Pulse High to Data Bus at Low Z(3.4) 5 - 5 - 5 - ns 

tov Data Valid from R Pulse High 5 - 5 - 5 - ns 

tRHZ R Pulse High to Data Bus at High z(3) - 20 - 25 - 30 ns 

twc WCycie Time 45 - 50 - 65 - ns 

twpw W Pulse Width(2) 35 - 40 - 50 - ns 

tWR W Recovery Time 10 - 10 - 15 - ns 

tDS Data Set-up Time 18 - 20 - 30 - ns 

tDH Data Hold Time 0 - a - 5 - ns 

tRSC AS Cycle Time 45 - 50 - 65 - ns 

tRS RS Pulse Width(2) 35 - 40 - 50 - ns 

tRSS RS Set-up Time 35 - 40 - 50 - ns 

tRSR RS Recovery Time 10 - 10 - 15 - ns 

tRTC RT Cycle Time 45 - 50 - 65 - ns 

tRT RT Pulse Width(2) 35 - 40 - 50 - ns 

tRTR RT Recovery Time 10 - 10 - 15 - ns 

tRSFl RS to EF and AEF Low - 45 - 50 - 65 ns 

tRSF2 RS to HF and FF High - 45 - 50 - 65 ns 

tREF R Low to EF Low - 30 - 35 - 45 ns 

tRFF R High to FF High - 30 - 35 - 45 ns 

tRPE R Pulse Width After EF High 35 - 40 - 50 - ns 

twEF W High to EF High - 30 - 35 - 45 ns 

twFF W Low to EF Low - 30 - 35 - 45 ns 

tWHF W Low to HF Low - 45 - 50 - 65 ns 

tRHF R High to HF High - 45 - 50 - 65 ns 

tWPF W Pulse Width after FF High 35 - 40 - 50 - ns 

tRF R High to Transitioning AEF - 45 - 50 - 65 ns 

twF W Low to Transitioning AEF - 45 - 50 - 65 ns 

tOEHZ OE High to High-Z (Disable)(3) 0 17 0 20 0 25 ns 

tOELZ OE Low to Low-Z (Enable)(3) 0 17 0 20 0 25 ns 

tAOE OE Low Data Valid (Q<K)s) - 20 - 25 - 30 ns 
NOTES: 26ntbll0 
1. Timings referenced as in AC Test Conditions. 
2. Pulse widths less than minimum value are not allowed. 
3. Values guaranteed by design. not currently tested. 
4. Only applies to read data flow-through mode. 
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10T72021,10T72031,10172041 
CMOS PARALLEL FLAGGEO FIFO WITH OE 1K x 9, 2K x 9, 4K x 9 LUUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS -IDT72031, IDT72041(1) (Continued) 
(Commercial: Vce = 5.0V±10%, TA = O°C to +70°C; Military: Vee = 5V±10%, TA = -55°C to +125°C) 

72031 x 65 72031 x P.-O 72031 x 120 
72041 x 65 72041 x so 72041 x 120 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

fs Sh~t Frequency - 12.5 - 10 - 7 

tRC R Cycle Time 80 - 100 - 140 -
lA Access Time - 65 - 80 - 120 

tRR R Recovery Time 15 - 20 - 20 -
tRPW R Pulse Width(2) 65 - 80 - 120 -
tRLZ R Pulse Low to Data Bus at Low Z(3) 10 - 10 - 10 -
twLZ W Pulse High to Data Bus at Low Z(3.4) 5 - 5 - 5 -
tov Data Valid from R Pulse High 5 - 5 - 5 -
tRHZ R Pulse High to Data Bus at High z<3) - 30 - 30 - 35 

twc WCycleTime 80 - 100 - 140 -
twpw W Pulse Width(2) 65 - 80 - 120 -
twR W Recovery Time 15 - 20 - 20 -
tos Data Set-up Time 30 - 40 - 40 -
tOH Data Hold Time 10 - 10 - 10 -
tRSC RS Cycle Time 80 - 100 - 140 -
tRS RS Pulse Width(2) 65 - 80 - 120 -
tRSS RS Set-up Time 65 - 80 - 120 -
tRSR RS Recovery Time 15 - 20 - 20 -
tRTC RT Cycle Time 80 - 100 - 140 -
tRT RT Pulse Width(2) 65 - 80 - 120 -
tRTR RT Recovery Time 15 - 20 - 20 -
tRSF1 RS to EF and AEF Low - 80 - 100 - 140 

tRSF2 RS to HF and FF High - 80 - 100 - 140 

tREF R Low to EF Low - 60 - 60 - 60 

tRFF R High to FF High - 60 - 60 - 60 

tRPE R Pulse Width After EF High 65 - 80 - 120 -
twEF W High to EF High - 60 - 60 - 60 

twFF W Low to EF Low - 60 - 60 - 60 

tWHF W Low to HF Low - 80 - 100 - 140 

tRHF R High to HF High - 80 - 100 - 140 

twPF W Pulse Width after FF High 65 - 80 - 120 -
tRF R High to Transitioning AEF - 80 - 100 - 140 

twF W Low to Transitioning AEF - 80 - 100 - 140 

tOEHZ OE High to High-Z (Disable)(3) 0 30 0 30 0 30 

tOELZ OE Low to Low-Z (Enable)(3) 0 30 0 30 0 30 

lAOE OE Low Data Valid (00-08) - 40 - 40 - 40 
NOTES: 
1. Timings referenced as in Ae Test Conditions. 
2. Pulse widths less than minimum value are not allowed. 
3. Values guaranteed by design, not currently tested. 
4. Only applies to read data flow-through mode. 

6.6 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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IDT72021, IDTI2031, IDTI2041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K X 9, 4K X 9 MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels 

Input RiselFall Times 

Input Timing Reference levels 

Output Reference levels 

Output Load 

GNO to 3.0V 

5ns 

1.5V 

1.5V 

See Figure 1 

2677lbI12 

5V 

1.1K 

TO 
OUTPUT -.,.----. 

PIN 

680n 30pF* 

2677dtw04 

or equivalent circuit 

Figure 1. Output Load 

* Includes scope and jig capacitances. 

~---------------tRSC----------------------~ 
14-~------------- t RS --------------~ 

2677 drw 05 
Figure 2. Reset 

NOTES: 
1. a:.~. FW. and AEF may change status during Reset, but flags will be valid at tAse. 
2. W and ~ = VIH around the rising edge of RS. 

ao~a------------~ 

___ F~------twpw------~~-
Wl _ ___ --II 

Oo-Oa --------{ __________ -"J----~( DATA IN VALID )~----

Figure 3. Asynchronous Write and Read Operation 

NOTE: 
1. Assume DE is asserted low. 
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IDT72021,IDT72031,IDT72041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1 K X 9, 2K X 9, 4K X 9 MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

LAST WRITE 

LAST READ 

W 

DATA OUT (_1l
--t __ -< 

NOTE: 
1. Assume ~ is asserted low. 

W.R 

AEF. HF. EF. FF 

IGNORED 
WRITE 

FIRST READ ADDITIONAL FIRST 
READS WRITE 

Figure 4. Full Flag From Last Write to Firat Read 

IGNORED 
READ 

FIRST WRITE 

Figure 5. Empty Flag From Last Read to Firat Write 

FIRST 
READ 

~--------------tRTC----------------------~ 
~--------------tRT--------------~ 

Figure 6. Retransmit 

6.6 

2677 drw 07 
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FLAG VALID 
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IDT72021,IDT72031,1DT72041 
CMOS PARAllEL FLAGGED FIFO WITH OE 1 K x 9, 2K x 9, 4K x 9 MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

w 

00-8 

w 

w 

HALF-FULL 

7/8 FULL 

ALMOST-EMPTY 
(1/8 FULL-l) 

2677drw 10 

Figure 7. Empty Flag Timing 

2677drw 11 

Figure 8. Full Flag Timing 

~l-
1\ 

..,'-
tRHF--. I+tWHF .. 

(1/2) HALF-FULL (1/2) 

~r-
1\ HALF-FULL ~ 1 7'c-

I+-tWF- _tRF_ 7/8 FULL 

ALMOST-FULL (7/8 FULL + 1) 

(1/8 FULL) ALMOST-EMPTY (1/8 FULL-lj 

2677 drw 12 

Figure 9. Almost·Empty/Almost-Full Flag and Half-Full Timings 

tRC ---------------1~, 

HIGH IMPEDANCE 

Figure 10. Output Enable and Read Operation Timings 
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IDT72021, IDT72031, IDT72041 
CMOS PARALLEL FLAGGED FIFO WITH DE 1 K X g, 2K X g, 4K X 9 UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WRITE TO 
LAST PHYSICAL 

LOCATION 

~ 
READFROMJ LAST PHYSICAL 
LOCATION 

XI 

W 

Figure 11. Expansion Out 

1+--- tXI tXIR 

t XIS 
WRITE TO 

FIRST PHYSICAL 
LOCATION 

Figure 12. Expansion In 

OPERATING CONFIGURATIONS 
SINGLE DEVICE CONFIGURATION 

The IOT72021/031/041 is in the Single Device 
Configuration when the Expansion In (xi) control input is 
grounded (s~e Figure 13). 

(HALF-FULL FLAG) HF AEF 

READ FROM 
FIRST PHYSICAL 

LOCATION 

WRITE (Vi) ___ ...r---l---.l--l+-___ READ (R) 

DATA IN (D) lOT DATA OUT (0) 
FULL FLAG (FF) +-----f 720211031/041 t----+ EMPTY FLAG (EF) 

RESET (RS) RETRANSMIT (RT) 

2677drw 14 

2677drw 15 

L--r----1------ OUTPUT ENABLE (OE) 

EXPANSION IN {XI) 2677drw 16 

Figure 13. Block Diagram of Single 1K12K14K x 9 FIFO 
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10172021,10172031,10172041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K X 9, 4K X 9 MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WIDTH EXPANSION CONFIGURATION device. Figure 14 demonstrates an 18-bitwordwidth by using 
Word width may be increased simply by connecting the two IDT72021/031/041 devices. Any word width can be 

corres~nding input control signals of multiple devices. Status attained by adding additional IDT720211031/041 s. 
flags (EF, FF, HF, and AEF) can be detected from anyone 

DATA IN {D) -f---f-,/ 

- - - - - - ~---f- -i+----- OUTPUT ENABLE (OE) 
WRITE ('11) ---_+- - - - - - - -t-----M- - - - - - -

lOT lOT \4---- READ (R) 
FULL FLAG (FF) ------i 72021/031/041 72021/031/041 EMPTY FLAG (EF) 

RESET (RS) ----+t- - - - - - - -t----..- - - - - - -
~--- RETRANSMIT (RT) 

DATAOUT(Q) 

2677drw 17 

Figure 14. Block Diagram of 1K/2K/4K X 18 FIFO Memory Used In Width Expansion Configuration 
NOTE: 
1. Flag detection is accomplished by monitoring the IT, EF, HF and AEF signals on either (any) device used in the width expansion configuration. Do 

not connect any output signals together. 

DEPTH EXPANSION (DAISY CHAIN) MODE 
The IDT72021/031/041 can easily be adapted to applica

tions when the requirements are for greater than 1 K/2K/4K 
words. Figure 15 demonstrates Depth Expansion using three 
IDT72021/031/041s. Any depth can be attained by adding 
additional devices. The IDT72021/031/041 operates in the 
Depth Expansion configuration when the following conditions 
are met: 
1. The first device must be designed by grounding the First 

Load (FL) control input. 
2. All other devices must have FL in the high state. 
3. The Expansion Out (XO) pin of each device must be tied 

to the Expansion In (Xi) pin of the next device. See 
Figure 15. 

4. External logic is needed to j@nerate a composite Full 
Flag (FF) and Empty Flag (EF). This requires the ORing 
of all EFs and ORing of all FFs (Le. all must be set to 
generate the correct composite FF or EF). See Figure 
15. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 
For additional information refer to Tech Note 9: "Cascad
ing FIFOs or FIFO Modules". 

COMPOUND EXPANSION MODE 
The two expansion techinques described above can be 

applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 16). 

6.6 

BIDIRECTIONAL MODE 
Applications which require data buffering between two 

systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT72021/031/041 s as shown in 
Figure 17. Care must be taken to assure that the appropriate 
flag is monitored by each system (Le., FF is monitored on the 
device where W is used; EF is monitored on the device where 
Ris used). Both Depth Expansion and Width Expansion may 
be used in this mode. 

DATA FLOW-THROUGH MODES 
Two types of flow-through modes are permitted: a read 

flow-through and write flow-through mode. Forthe read f1ow
through mode (Figure 18), the FIFO permits the reading of a 
single word after writing one word of data into an empty FIFO. 
The data is enabled on the bus in (tWEF + tA) ns after the rising 
edge of W, called the first write edge. It remains on the bus 
until the R line is raised from low-to-high, after which the bus 
would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary de assertion and then 
would be asserted. In the interval of time that R was low, more 
words can be written to the FIFO (the subsequent writes after 
the first write edge will be deassert the Empty Flag); however, 
the same word (written on the first write edge), presented to 
the output bus as the read pointer, would not be incremented 
when R was low. On toggling R, the other words that are 
written to the FIFO will appear on the output bus as in the read 
cycle timings. 

13 



10172021, 10172031, 10172041 
CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K X 9, 4K X 9 UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a full FIFO. The R line causes 
the FF to be deasserted but the Vii line, being low causes it to 
be asserted a~in in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The Vii 

line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information refer to Tech Note 8: "Operating 
FIFOs on Full and Empty Boundary Conditions" and Tech 
Note 6: "Designing with FIFOs". 

TRUTH TABLES 
TABLE I-RESET AND RETRANSMIT 
Single Device Configuration/Width ExpanSion Mode 

Inputs 

Modo RS RT XI 

Reset 0 X 0 
Retransmit 1 0 0 

ReadlWrite 1 1 0 

NOTE: 
1. Pointer will increment if flag is High. 

Internal Status 

Read Pointer Write Pointer 

Location Zero Location Zero 

Location Zero Unchanqed 

Increment(1) Increment(1 ) 

TABLE II-RESET AND FIRST LOAD TRUTH TABLE 
Depth Expansion/Compound Expansion Mode 

Inputs Internal Status 

Mode RS FL XI Read Pointer Write Pointer 

Reset First Device 0 0 (1 ) Location Zero Location Zero 

Reset All Other Devices 0 1 (1 ) Location Zero Location Zero 

ReadlWrite 1 X (1) X X 

Outputs 

EF FF HF AEF 
0 1 1 0 

X X X X 

X X X X 

26n1bl13 

Outputs 

EF FF 
0 1 

0 1 

X X 

NOTE: 26n 1b114 

1. Xiis connected to XO of previous device. See Figure 15. RS = ResetlnputFURT = First LoadlRetransmit, a: = Empty Flag Output, FF" = Flag Full Output, 
Xi = Expansion Input, HF = Half-Full Flag Output, AEF = Almost Empty/Almost Full Flag. 

XO 

w------+---~ 1-:::::::-----1......--+-----R 

D ------"9'-1-----r--r-1 a 
H-__ +-4------ Vee 

RS ---------<~-.I 
FL 

XI 
2677drw 18 

Figure 15. Block Diagram of 3K16K112K X 9 FIFO Memory (Depth Expansion) 
NOTE: 
1. lOT only guarantees depth expansion with identical lOT part numbers and speed. 
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IDT72021, IDT72031, IDT72041 
CMOS PARALLEL FLAGGED FIFO WITH l5E 1K x 8, 2K x 9, 4K x 8 MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

R,W,RS 

IDT720211 
031/041 
DEPTH 

EXPANSION 
BLOCK 

IDT720211 
031/041 
DEPTH 

EXPANSION 
BLOCK 

Do-DN ______________________________________ ___ 

NOTES: 
Figure 16. Compound FIFO Expansion 

1. For depth expansion block see section od Depth Expansion and Figure 15. 
2. For Flag detection see section on Width Expansion and Figure 14. 

SYSTEM A 

DATA IN 

w 

NOTE: 
1. Assume ~ is asserted low. 

RB 
EFB 
HFB 

Figure 17. Bidirectional FIFO Mode 

Figure 18. Read Data Flow-Through Mode 

6.6 

,---__ ---,/ QO-QN 

IDT72021 1 
0311041 
DEPTH 

EXPANSION 
BLOCK 

SYSTEMB 

2677 drw20 

2677drw 111 

2677 drw 21 
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IDT72021,IDT72031,IDT72041 
CUOS PARALLEL FLAGGED FIFO WITH OE 1 K X 9, 2K X 9, 4K X 9 UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

R 

FF 

tOH 

DATA IN 

@ DATAoUT (1)_______ DATA OUT VALlD'/:i:l)----------
2677 drw 22 

Figure 19. Write Data Flow-Through Mode 
NOTE: 
1. Assume Ol: is asserted low. 

ORDERING INFORMATION 

IDT XXXXX x x x x 
Device Type Power S~d Package Process! 

Temperature 
Range 

y:~nk 

Ib 
'-------1

1 

t 

25 
30 
35 

'--_________ ---1 40 
50 
65 
80 
120 

Commercial (O°C to+70°C) 

Military (-55°C to+ 125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier . 

72021-Com'l. Only } 
72021-Mil. Only 
72021/031/041-Com'l. Only 
72021/031/041-Mil. Only Access Time (tA ) 
72021/031/041-AII Speed in Nanoseconds 
72021/031/041-AII 
720211031/041-AII 
72021/031/041-AII 

L--____________ ~: L Low Power 

72021 
'------------------i 72031 

72041 

6.6 

1024 x 9-Bit FIFO 
2048 x 9-Bit FIFO 
4096 x 9-Bit FIFO 2677drw23 
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~ CMOS PARALLEL-SERIAL FIFO 10172103 

2048 x 9-BIT 10172104 

& 4096 x 9-BIT 
Integrated Device Technology, Inc. 

FEATURES: 
• 35ns parallel port access time, 45ns cycle time 
• 50MHz serial input/output frequency 
• Serial-to-parallel, parallel-to-serial, serial-to-serial, and 

parallel-to-parallel operations 
• Expandable in both depth and width with no external 

components 
• Flexishift™ - Sets programmable serial word width 

from 4 bits to any width with no external components 
• Multiple flags: Full, Almost-Full (Full-1/8),Full-Minus

One, Empty, Almost-Empty (Empty + 1/8), Empty-Plus 
One, and Half-Full 

• Asynchronous and simultaneous read or write 
operations 

• Dual-port, zero fall-through time architecture 
• Retransm~ capability in single-device mode 
• Packaged in 40-pin ceramic and plastic DIP, 44-pin LCC 

and PLCC 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

APPLICATIONS: 
• High-speed data acquisition systems 
• Local area network (LAN) buffer 
• High-speed modem data buffer 
• Remote telemetry data buffer 
• FAX raster video data buffer 
• Laser printer engine data buffer 
• High-speed parallel bus-to-bus communications 
• Magnetic media controllers 
• Serial link buffer 

DESCRIPTION: 
The IDT721 031721 04 are high-speed Parallel-Serial FIFOs 

to be used with high-performance systems for functions such 
as serial communications, laser printer engine control and 
local area networks. 

A serial input, a serial output and two 9-bit parallel ports 
make four modes of data transfer possible: serial-to-parallel, 
parallel-to-serial, serial-to-serial, and parallel-to-parallel. The 
IDT721 03/ 72104 are expandable in both depth and width for 
all of these operational configurations. 

DATA INPUTS (Do-D8) 

DATA OUTPUTS (OJ-08) 

CEMOS and Flexlshlft are trademarks of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Cl990 Integrated Device Technology. Inc. 6.7 

FF 
FF-1 

FLAG EF+1 
LOGIC EF 

READ 
POINTER 

AEF 

HF 

'-
__ RE_S_E_T_--,L_ RS LOGIC ! 

SERIAL 
OUTPUT 

CIRCUITRY 

SERIAL 
OUTPUT 

SO 
SOX 
SOCP 

2753drw 01 

AUGUST 1990 
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IDTI2103, IDTI2104 
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 

DESCRIPTION (CONTINUED) 
The 10T721 0302104 may be configured to handle serial 

word widths of four or greater using lOT's unique Flexishift 
feature. Flexishift allows serial width and depth expansion 
without external components. For example, you may config
ure a 4K x 24 FIFO using three 10T72104s in a serial width 
expansion configuration. 

Seven flags are provided t~ignal me~status of the 
FIFO. The flags are FF (Full), AF (7/8 full), FF-1 (Full-minus
one), EF (Empty), AE (1/8 full), EF+1 (Empty-plus-one), and 
HF (HaH-full). 

PIN CONFIGURATIONS 

SO 
AEF 
FF-1 

FF 
00 
01 
02 
03 
04 

GND 
R 

05 
06 
07 
Oa 

XOIHF 
EF 

EF+1 
OE 

SlIP I 

DIP 
TOP VIEW 

SOCP 
SOX 
SOIPO 
Xi 
Do 
D1 
D2 
D3 
D4 
W 
Vee 
D5 
D6 
D7 
Da 
FURT 
RS 
SI 
SICP 
SIX 

2753 drw02 

6.7 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Read (R) and Write ('N) control pins are provided for 
asynchronous and simultaneous operations. An output en
able (OE) control pin is available on the parallel output port for 
high impedance control. The depth expansion control pins XO 
and Xi are provided to allow cascading for deeper FIFOs. 

The IOT721 03/721 04 are manufactured using lOT's 
CEMOSTM technology. Military grade product is manufac
tured in compliance with the latest revision of MIL-STO-883, 
Class B. 

INDEX 
C t) 

z ... '" .., ""'1:: t) 

D 
X 

SOIPO 
SO 

SOC 
SO 

AE 
FF

F 

0 
I 

X 
P 

F 
1 
F 
0 o 

GN D 

C)CCCC ::>CCCC 
T L...I L...J L..J L-J L...J I IL-JL...JL...JL..JL...J " 6 5 4 3 2 I I 44 43 42 41 40 
]7 L.J 

1 
]a 
]9 

]10 
]11 J44-1 
]12 & 

]13 
L44-1 

]14 

]15 

]16 
]17 

18 19 20 21 22 23 24 25 26 27 28 

" 
,-,,-,,-,,......,,....,,.....,.,,......,,....,,......,,-, 

LCC/PLCC 
TOP VIEW 

39[ 

3a[ 
37[ 

36[ 
35[ 

34[ 
33[ 
32[ 
31 [ 

30[ 
29[ 

./ 

GND 
FURT 
RS 
SI 
SICP 
SIX 
SlIP I 
OE 
EF+1 
EF 
XO/HF 
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IDT72103, IDT72104 
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Symbol Rating Commercial Military Unit Symbol Parameter(1) Conditions Max. Unit 

\'TERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGNO 

CIN Input Capacitance VIN = OV 10 pF 

GoUT Output Capacitance VOUT .. OV 12 pF 

TA Operating o to +70 -55 to +125 °C 
Temperature 

NOTE: 
1. This parameter is sampled and not 100% tested. 

27~1bI04 

TSIAS Temperature -55 to +125 -65 to +135 °C RECOMMENDED DC OPERATING CONDITIONS 
Under Bias 

TSTG Storage -55 to +125 -65 to +155 °C 
Temperature 

lOUT DC Output 50 50 rnA 
Current 

Symbol Parameter Min. Typ. Max. Unit 

VCCM Military Supply 4.5 5.0 5.5 V 
Voltage 

Vccc Commercial Supply 4.5 5.0 5.5 V 

NO~: v~~ro 
Voltage 

Supply Voltage V 1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the deVice. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operatiOnal sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

GNO 

VIH 

VIH 

Input High Voltage 
Commercial 

Input High Voltage 
Military 

0 0 0 

2.0 - - V 

2.2 - - V 

VIL(l) Input Low Voltage - - 0.8 V 

NOTE: 27~~05 

1. 1.5V undershoots are allowed for 10ns once per cycle. 

PIN DESCRIPTION 
Symbol Name 110 Description 

Do-Os Data Inputs I/O In a parallel input configuration - data inputs for 9-bit wide data. 
Serial Input Word In a serial input configuration - one of the nine output pins is used to select the serial input 
Width Select word width. 

RS Reset I When RS is set low, internal READ and WRITE pointers are set to the first location of the 
RAM array. EF, EF+1, AEF are all LOW after a reset, while FF, FF-1, HF are HIGH after a 
reset. 

W Write I A parallel word write cycle is initiated on the falling edge of W if the FF is high. When the FIFO 
is full, FF will go low inhibiting further write operations to prevent data overflow. In a serial 
input configuration, data bits are clocked into the input shift register and the write pointer does 
not advance until a full parallel word is assembled. One of the pins, Di, is connected to W 
and advances the write pointer every i-th serial input clock. 

R Read I A read cycle is initiated on the falling edge of R if the EF is high. After all the data from the 
FIFO has been read EF will go low Inhibiting further read operations. In a serial output 
configuration, a data word is read from memory into the output shift register. One of the pins, 
OJ, is connected to R and advances the read pointer every j-th serial output clock. 

FURT First Load/ I This is a dual-purpose pin. In multiple-device mode, FURT is grounded to indicate the first 
Retransmit device loaded. 

In single-device mode, FURT acts as the retransmit input. Single-device mode is initiated 
by grounding the XI pin. 

XI Expansion In I In single-device mode, XI is grounded. 
In depth expansion or daisy chain mode, XI is connected tothe XO pin of the previous device. 

OE Output Enable I When OE is LOW, both parallel and serial outputs are enabled. When OE is HIGH, the 
parallel output buffers are placed in a high-impedance state. 

Qo-Qs Data Outputs / 0 In a parallel output configuration - data outputs for 9-bit wide data. In a serial output 
Serial Output configuration - one of nine output pins used to select the serial output word width. 
Word Width Select 

FF Full Flag 0 FF is asserted LOW when the FIFO is full and further write operations are inhibited. When 
the FF is HIGH, the FIFO is not full and data can be written into the FIFO. 

FF-1 Full-1 Flag 0 FF-1 goes LOW when the FIFO memory array is one word away from being full. It will remain 
LOW when every memory location is filled. 

27~1bIOl 
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10172103,10172104 
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 
Symbol Name 110 Description 

XOIHF Expansion OuV 0 HF is LOW when the FIFO is more than half-full in the single device or width expansion 
Half-Full Flag modes. The HF will remain LOW until the difference between the write and read pointers is 

less than or equal to one-half of the FIFO memory. 
In depth expansion mode, a pulse is written from XO to Xi of .!!!e next device when the last 
location in the FIFO is filled. Another pulse is sent from XO to XI of the next device when the 
last FIFO location is read. 

AEF Almost-Emp~t' 0 When AEF is LOW, the FIFO is empty to 1/8 full or 7/8 full to completely full. If ill is HIGH, 
Almost-Ful ag then the FIFO is greater than 1/8 full, but less than 7/8 full. 

EF+1 Empty+ 1 Flag 0 EF+ 1 is LOW when there is zero or one word word in the FIFO memory array. 

EF Empty Flag 0 EF goes LOW when the FIFO is empty and further read operations are inhibited. FF is HIGH 
when the FIFO is not empty and data reads are permitted. 

SI Serial Input I Data input for serial data. 

SO Serial Output 0 Data output for serial data. 

SICP Serial Input Clock I This pin is the serial input clock. On the rising edge of the SICP signal, new serial data bits 
are read into the serial input shift register. 

SOCP Serial Output I This pin is the serial output clock. On the rising edge of the SOCP signal, new serial data 
Clock bits are read from the serial output shift register. 

SIX Serial Input I SIX controls the serial input expansion for word widths greater than 9 bits. In a serial input 
ExpanSion configuration, the SIX pin of the least significant device is tied HIGH. The SIX pin of all other 

devices is connected to the Da pin of the previous device. In parallel input configurations or 
serial input configurations of 9 bits or less, SIX is tied HIGH; 

SOX Serial Output I SOX controls the serial output expansion for word widths greater than 9 bits. In a serial output 
Expansion configuration, the SOX pin of the least significant device is tied HIGH. The SOX pin of all 

other devices is connected to the Oa pin of the previous device. In parallel output 
configurations or serial output configurations of 9 bits or less, SOX is tied HIGH. 

SIIPI SeriallParaliellnput I When this pin is HIGH, the FIFO is in a parallel input configuration and accepts input data 
through Do-Da. When SiIPI is LOW, the FIFO is in a serial input configuration and data is 
input through SI. 

SO/PO SeriallParallelOutput I When this pin is HIGH, the FIFO is in a parallel output configuration and sends output data 
through Oo-Oa. When SOIPO is LOW the FIFO is in a serial output configuration and data 
is input through SO. 

GND Ground One ground pin for the DIP package and five ground pins for the LCCIPLCC packages. 

Vee Power One + 5V power pin. 

2753tl102 
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IDT72103,IDTI2104 
CMOS PARALlEL·SERIAL FIFO 2048 x 9·BIT & 4096 x 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc= 5.0V± 10%, TA = O°C to +70°C; Military: Vcc= 5.0V± 10%, TA = ·55°C to +125°C) 

10172103172104 
Commercial 

tA = 35, SO, 65, SO, 120 ns 

Symbol Parameter Min. Typ. Max. 
IIL(1) Input Leakage Current ·1 - 1 

(Any Input) 
n(2) Output Leakage Current ·10 - 10 

VOH Output Logic "1" Voltage, 2.4 - -
lour .. ·2mA(4) 

Va.. Output Logic "0" Voltage, - - 0.4 
louT _ SmA(S) 

icc 1 (3) Average Vee Power Supply Current - 90 140 
1cc2(3) Average Standby Current - 8 12 

(R - W - AS -FURT = VIH) 
(SOCP - SICP - VIL) 

1cC3(L)(3,6) Power Down Current - - 2 
ICC3(S)(3,6) Power Down Current - - 8 

NOTES: 
1. Measurements with 0.4 S VIN S Vcc. 
2. ~ ~ VIH, seep S VIL, 0.4 S VOUT S Vcc. 
3. Icc measurements are made with outputs open. 
4. For SO, lOUT = -SmA. 
5. ForSO,louT=16mA. 
6. SOCP = SICP S 0.2V; other Inputs = Vcc -O.2V. 

AC TEST CONDITIONS 
Input Pulse Levels GNDt03.0V 

Input RiselFa" Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.SV 

Output Load See Figure 1 
27531b1 07 

6.7 

10172103172104 
Military 

tA = 40, SO, 65, SO, 120 ns 

Min. Typ. Max. 

·10 - 10 

·10 - 10 

2.4 - -

- - 0.4 

- 100 160 

- 12 25 

- - 4 

- - 12 

SV 

1.lKn 

D.U.T.----.... 

680n 30pF* 

2753drw04 

or equivalent circuit 

Figure 1. Ouput Load 

*Includins jig and scope capacitances 

Unit 

~ 

~ 
V 

V 

rnA 

rnA 

rnA 

rnA 

2753tl1 06 
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IDT72103, 1DT72104 
CMOS PARALLEL-5ERIAL FIFO 2048 x 9-81T & 4096 x 9-81T UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = 5.0V + 10% TA = O°C to +70°C' Military' Vce = 5 OV ± 10% TA = -55°C to +125°C) - , 

Commercial Ml1ltary Mil. and Com'l. 

IDT72103x35 IDT72103x40 IDT72103xSO 
IDT72104x35 IDT72104x40 IDT72104x50 Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Figure 

fs Parallel Shift Frequency - 22.2 - 20 - 15 MHz -
fsocp Serial-Out Shift Frequency - 50 - 50 - 40 MHz -
fSlcP Serial·ln Shift Frequency - 50 - 50 - 40 MHz -
PARALLEL-OUTPUT MODE TIMINGS 

tA Access Time - 35 - 40 - 50 ns 4 

tRR Read Recovery Time 10 - 10 - 15 - ns 4 

tRPW Read Pulse Width 35 - 40 - 50 - ns 4 

tRC Read Cycle Time 45 - 50 - 65 - ns 4 

twLZ Write Pulse Low to Data Bus at Low Z'lJ 5 - 5 - 15 - ns 15 

tRLZ Read Pulse Low to Data Bus at Low z<1) 5 - 5 - 10 - ns 4 

tRHZ Read Pulse High to Data Bus at High z<1) - 20 - 25 - 30 ns 4 

tov Data Valid from Read Pulse High 5 - 5 - 5 - ns 4 

PARALLEL-INPUT MODE TIMINGS 

tDS Data Set-up lime 18 - 20 - 30 - ns 3 

tDH Data Hold Time 0 - 0 - 5 - ns 3 

twc Write Cycle Time 45 - 50 - 65 - ns 3 
twpw Write Pulse Width 35 - 40 - 50 - ns 3 

twR Write Recovery Time 10 - 10 - 15 - ns 3 

RESET TIMINGS 

tRSC Reset Cycle lime 45 - 50 - 65 - ns 2,18 

tRS Reset Pulse Width 35 - 40 - 50 - ns 2,18 

tRSS Reset Set-up Time 35 - 40 - 50 - ns 2,18 

tRSR Reset Recovery Time 10 - 10 - 15 - ns 2,17,18 

RESET TO FLAG TIMINGS 

tRSF1 Reset to EF, AEF, and EF+ 1 Low - 45 - 50 - 65 ns 2 I 

tRSF2 Reset to HF, FF, and FF-1 Low - 45 - 50 - 65 ns 2 

RESET TO OUTPUT nMINGS - SERIAL MODE ONLY 

tASOl Reset Going Low to Oo-a Low 20 - 20 - 35 - ns 18 I 
tRSQH Reset Going High to Oo-a High 20 - 20 - 35 - ns 18 

tRSDL Reset Going Low to Do-a Low 20 - 20 - 35 - ns 17 

RETRANSMIT TIMINGS 

tATC Retransmit Cycle Time 45 - 50 - 65 - ns 5 

tRT Retransmit Pulse Width 35 - 40 - 50 - ns 5 

tRTS Retransmit Set-up Time 35 - 40 - 50 - ns 5 

tRTR Retransmit Recovery Time 10 - 10 - 15 - ns 5 

PARALLEL MODE FLAG TIMINGS 

tREF Read Low to EF Low - 30 - 35 - 45 ns 6 

tRFF Read High to FF High - 30 - 35 - 45 ns 7 

tRF Read High to Transitioning HF, AEF and FF-1 - 45 - 50 - 65 ns 8,9,10 

tRE Read Low to Transitioning AEF and EF+ 1 - 45 - 45 - 65 ns 11 

tRPE Read Pulse Width after EF High 35 - 40 - 50 - ns 15 

twEF Write High to EF High - 30 - 35 - 45 ns 6 

twFF Write Low to FF Low - 30 - 35 - 45 ns 7 

twF Write Low to Transitioning HF, AEF and FF-1 - 45 - 50 - 65 ns 8,9,10 

twE Write High to Transitioning AEF and EF+ 1 - 45 - 50 - 65 ns 11 

twPF Write Pulse Width after FF High 35 - 40 - 50 - ns 16 
27531)108 

NOTE: 
1. Values guaranteed by design, not tested. 
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IDT72103,IDT72104 
CMOS PARALLELoSERIAL FIFO 2048 x 9-BIT & 4096 X 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(C . I V 5 C ommercla: ee= .OV ± 10%. TA = O°C to +70° C ; Military: Vee = 5.0V ± 10%. TA = -55°C to +125° ) 

Commercial and Military 

IDT72103x65 IDT72103x80 IDT72103x120 
IDT72104x65 IDT72104x80 IDT72104x120 Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Un" Figure 

fs Parallel Shift Frequency - 12.5 - 10 - 7 MHz -
fsocp Serial-Out Shift Frequency - 33 - 28 - 25 MHz -
fSlcP Serial-In Shift Frequency - 33 - 28 - 25 MHz -
PARALLEL-OUTPUT MODE TIMINGS 

tA Access Time - 65 - 80 - 120 ns 4 

tRR Read Recovery Time 15 - 20 - 20 - ns 4 

tRPW Read Pulse Width 65 - 80 - 120 - ns 4 

tRC Read Cycle Time 80 - 100 - 140 - ns 4 

twLZ Write Pulse Low to Data Bus at Low ~ll 15 - 20 - 20 - ns 15 

tRLZ Read Pulse Low to Data Bus at Low ~ll 10 - 10 - 10 - ns 4 

tRHZ Read Pulse High to Data Bus at High ~1) - 30 - 35 - 35 ns 4 

tDV Data Valid from Read Pulse High 5 - 5 - 5 - ns 4 

PARALLEL-INPUT MODE TIMINGS 

tDS Data Set-up Time 30 - 40 - 40 - ns 3 

tDH Data Hold Time 10 - 10 - 10 - ns 3 
twc Write Cycle Time 80 - 100 - 140 - ns 3 

twPW Write Pulse Width 65 - 80 - 120 - ns 3 

twR Write Recovery Time 15 - 20 - 20 - ns 3 

RESET TIMINGS 

tRSC Reset Cycle Time 80 - 100 - 140 - ns 2.18 
tRS Reset Pulse Width 65 - 80 - 120 - ns 2.18 

tRSS Reset Set-up Time 65 - 80 - 120 - ns 2.18 
tRSR Reset RecoveryTime 15 - 20 - 20 - ns 2.17,18 

RESET TO FLAG TIMINGS 

tRSF1 Reset to EF. AEF. and EF+1 Low - 80 - 100 - 140 ns 2 

tRSF2 Reset to HF, FF, and FF-1 Low - 80 - 100 - 140 ns 2 

RESET TO OUTPUT TIMINGS - SERIAL MODE ONLY 

tRSOL Reset Going Low to Oo-a Low 50 - 65 - 105 - ns 18 

tRSQH Reset Going High to Oo-a High 50 - 65 - 105 - ns 18 

tRSDL Reset Going Low to Do-a Low 50 - 65 - 105 - ns 17 

RETRANSMIT TIMINGS 

tRTC Retransmit Cycle Time 80 - 100 - 140 - ns 5 

tRT Retransmit Pulse Width 65 - 80 - 120 - ns 5 

tRTS Retransmit Set-up Time 65 - 80 - 120 - ns 5 

tRTR Retransmit Recovery Time 15 - 20 - 20 - ns 5 

PARALLEL MODE FLAG TIMINGS 

tREF Read Low to EF Low - 60 - 60 - 60 ns 6 

tRFF Read High to FF High - 60 - 60 - 60 ns 7 

tRF Read High to Transitioning HF, AEF and FF-1 - 80 - 100 - 140 ns 8,9,10 

tRE Read Low to Transitioning AEF and EF+ 1 - 80 - 100 - 140 ns 11 

tRPE Read Pulse Width after EF High 65 - 80 - 120 - ns 15 

twEF Write High to EF High - 60 - 60 - 60 ns 6 

twFF Write Low to FF Low - 60 - 60 - 60 ns 7 

twF Write Low to Transitioning HF, AEF and FF-1 - 80 - 100 - 140 ns 8.9,10 

twE Write High to Transitioning AEF and EF+ 1 - 80 - 100 - 140 ns 11 

twPF Write Pulse Width after FF High 65 - 80 - 120 - ns 16 

NOTE: 
2753 Ibl 09 

1. Values guaranteed by design, not tested. 
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ID172103,1OT72104 
CUOS PARALLEL-5ERIAL FIFO 2048 x 9·81T & 4096 x 9·81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5 OV ± 10% TA = O°C to +70°C· Military· Vee = 5 OV ± 10% TA = ·55°C to +125°C) , 

Commercial Military Mil. and Com'l. 

IDT72103x35 IDT72103x40 IDT72103xSO 
IDT72104x35 IDT72104x40 IDT72104xSO Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Un" Flguro 

DEPTH EXPANSION MODE TIMINGS 

txOl. ReadlWrite to XO Low - 35 - 40 - 50 ns 13 

txOH ReadlWrite to XO High - 35 - 40 - 50 ns 13 
txl XI Pulse Width 35 - 40 - 50 - ns 14 

txlR XI Recovery Time 10 - 10 - 10 - ns 14 

txlS XI Set-up Time 15 - 15 - 15 - ns 14 
SERIAL·INPUT MODE TIMINGS 

t52 Serial Data In Set-up Time to SICP Rising Edge 12 - 12 - 15 - ns 19 
tH2 Serial Data In Hold Time to SICP Rising Edge 0 - 0 - 0 - ns 19 

t53 SIX Set·u~ Time to SICP Rising Edge 5 - 5 - 5 - ns 19 
t54 W Set-up Time to SICP Rising Edge 5 - 5 - 5 - ns 19 
tH4 W Hold Time to SICP Rising Edge 7 - 7 - 7 - ns 19 
tSICW Serial In Clock Width HighlLow 8 - 8 - 10 - ns 19 
tss SIJPI Set-up Time to SICP Rising Edge 35 - 40 - 50 - ns 19 
SERIAL·OUTPUT MODE TIMINGS 

t56 SO/PO Set-up Time to SOCP Rising Edge 35 - 40 - 50 - ns 20 
tS7 SOX Set-up lime to SOCP Rising Edge 5 - 5 - 5 - ns 20 
tss R Set-up Time to SOCP Rising Edge 5 - 5 - 5 - ns 20 
tHS R Hold Time to SOCP Rising Edge 7 - 7 - 7 - ns 20 
tsocw Serial Out Clock Width HighlLow 8 - 8 - 10 - ns 20 
SERIAL MODE RECOVERY TIMINGS 

tREFSO Recovery Time SOCP after EF Goes High 35 - 40 - 80 - ns 22 
tRFFSI Recovery Time SICP after FF Goes High 15 - 15 - 15 - ns 23 
SERIAL MODE FLAG TIMINGS 

tSOCEF SOCP Rising Edge (Bit 0- Last Word) to EF Low - 20 - 25 - 25 ns 22 
tSOCFF SOCP Rising Edge (Bit 0- First Word) to FF High - 30 - 35 - 40 ns 24 
tSOCF SOCP Rising Edge to FF-1, HF. AEF High - 30 - 35 - 40 ns 24,26 
tSOCF SOCP Rising Edge to AEF, EF. EF+ 1 Low - 30 - 35 - 40 ns 22.26 
tSICEF SICP Rising Edge (Last Bit-First Word) to EF High - 45 - 50 - 65 ns 21 
tSICFF SICP Rising Edge (Bit 1-Last Word) to FF Low - 30 - 35 - 40 ns 23 
tSICF SICP Rising Edge to EF+ 1, AEF High - 45 - 50 - 65 ns 21.25 
tSICF SICP Rising Edge to FF·1. HF. AEF High - 45 - 50 - 65 ns 23,25 

SERIAL·INPUT MODE TIMINGS 

tPDl SICP Rising Edge to 0(1) 5 17 5 17 5 20 ns 17,19 

SERIAL·OUTPUT MODE TIMINGS 

tPD2 SOCP Rising Edge to 0(1) 5 17 5 17 5 20 ns 20 
t50HZ SOCP Rising Edge to SO at High-Z(1) 5 16 5 16 5 16 ns 20 

tSOLZ SOCP Rising Edge to SO at Low-~l) 5 22 5 22 5 22 ns 20 

tSOPD SOCP Rising Edge to Valid Data on SO - 18 - 18 - 18 ns 20 

OUTPUT ENABLE/DISABLE TIMINGS 

tOEHZ Output Enable to High-Z (Disable)(l) - 16 - 16 - 16 ns 12 

tOELZ Output Enable to Low-Z (Enable)(l) 5 - 5 - 5 - ns 12 
lAOE Output Enable to Data Valid (Oo-s) - 20 - 20 - 22 ns 12 

NOTE: 2753drw 10 

1. Values guaranteed by design. not tested. 
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IDT72103, IDTI2104 
CMOS PARALLEL-SERIAL FIFO 2048 x 9-81T & 4096 X 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(Commercial: Vce = 5 OV + 10% TA = O°C to +70°C· Military· Vcc = 5 OV ± 10% TA = -55°C to +125°C) - , 

Commercial and Military 

IDT72103x65 IDT72103xBO IDT72103x120 
iDT72104x65 IDT72104xBO IDT72104x120 Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Figure 

DEPTH EXPANSION MODE TIMINGS 

txOL ReadlWrite to XO Low - 65 - 80 - 120 ns 13 

txOH ReadlWrite to XO High - 65 - 80 - 120 ns 13 

txl XI Pulse Width 65 - 80 - 120 - ns 14 

txlR XI Recovery Time 10 - 10 - 10 - ns 14 

txlS XI Set-up Time 15 - 15 - 15 - ns 14 

SERIAL-INPUT MODE TIMINGS 

tS2 Serial Data In Set-up Time to SICP Rising Edge 15 - 20 - 20 - ns 19 

tH2 Serial Data In Hold Time to SICP Rising Edge 0 - 5 - 5 - ns 19 

tS3 SIX Set-up Time to SICP Rising Edge 5 - 5 - 5 - ns 19 

tS4 W Set-up Time to SICP Rising Edge 5 - 5 - 5 - ns 19 

tH4 W Hold Time to SICP Rising Edge 10 - 12 - 15 - ns 19 

tSICW Serial In Clock Width HighILow 10 - 15 - 15 - ns 19 

tss SIIPI Set-up Time to SICP Rising Edge 65 - 80 - 120 - ns 19 

SERIAL-OUTPUT MODE TIMINGS 

tS6 SO/PO Set-up Time to SOCP Rising Edge 65 - 80 - 120 - ns 20 

tS7 SOX Set-up Time to SOCP Rising Edge 5 - 5 - 5 - ns 20 

tss R Set-up Time to SOCP Rising Edge 5 - 5 - 5 - ns 20 

tHS R Hold Time to SOCP Rising Edge 10 - 12 - 15 - ns 20 

tsocw Serial Out Clock Width HighILow 10 - 15 - 15 - ns 20 

SERIAL MODE RECOVERY TIMINGS 

tREFSO Recovery Time SOCP after EF Goes High 65 - 80 - 120 - ns 22 

tRFFSI Recovery Time SICP after FF Goes High 15 - 20 - 20 - ns 23 

SERIAL MODE FLAG TIMINGS 

tSOCEF SOCP Rising Edge (Bit 0- Last Word) to EF Low - 30 - 30 - 30 ns 22 

tSOCFF SOCP Rising Edge (Bit 0- First Word) to FF High - 50 - 60 - 60 ns 24 

tSOCF SOCP Risil}9Edge to FF-1, HF, AEF High - 50 - 60 - 60 ns 24,26 

tSOCF SOCP Rising Edge to AEF, EF, EF+ 1 Low - 50 - 60 - 60 ns 22,26 

tSICEF SICP Rising Edge (Last Bit-First Word) to EF High - 80 - 80 - 80 ns 21 

tSICFF SICP Rising Edge (Bit 1-Last Word) to FF Low - 50 - 60 - 60 ns 23 

tSICF SICP Rising Edge to EF+ 1, AEF High - 80 - 80 - 80 ns 21,25 

tSICF SICP Rising Edge to FF-1, HF, AEF High - 80 - 80 - 80 ns 23,25 

SERIAL-INPUT MODE TIMINGS 

tPDl SICP Rising Edge to 0(1) 5 25 5 30 5 35 ns 17,19 

SERIAL-OUTPUT MODE TIMINGS 

tPD2 SOCP Rising Edge to 0(1) 5 25 5 30 5 35 ns 20 

tSOHZ SOCP Rising Edge to SO at High-Z(l) 5 20 5 25 5 30 ns 20 

tSOLZ SOCP Rising Edge to SO at Low-z!1) 5 22 5 30 5 35 ns 20 

tSOPD SOCP Rising Edge to Valid Data on SO - 22 5 30 5 35 ns 20 

OUTPUT ENABLE/DISABLE TIMINGS 

tOEHZ Output Enable to High-Z (Disable)(1) - 20 - 25 - 30 ns 12 

tOELZ Output Enable to Low-Z (Enable)(l) 5 - 5 - 5 - ns 12 

lAOE Output Enable to Data Valid (00-8) - 25 - 30 - 35 ns 12 

NOTE: 2753 drw 11 
1. Values guaranteed by design. not tested. 
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IDT72103, IDT72104 
CMOS PARALLEL-5ERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 

GENERAL SIGNAL DESCRIPTION 

INPUTS: 
Data Inputs (Do-Os) _ 

The parallel-in mode is selected by connecting the SIIPI pin 
to Vcc. Oo-Oa are the data input lines. 

The serial-input mode is selected by grounding the S1IPI 
pin. The Oo-Oalines are control output pins used to program 
the serial word width. 

Reset (RS) 
Reset is accomplished whenever the RS input is taken to 

a low state. Both internal read and write pointers are set to the 
first location during reset. A reset is required after power up 
before a write operation can take place. Both Read (R) and 
Write (Vi) inputs must be high during reset. 

Write (Vi) _ 
A write cycle is initiated on the falling edge of W provided 

the Full Flag (FF) is not asserted. Data set-up an<!!lold times 
must be met with respect to the rising edge of W. Data is 
stored in the RAM array sequentially and independently of any 
on going read operation. 

When the FIFO is full, the FF will go low inhibiting further 
write operations to prevent data overflow. After a valid read 
operation is completed, the FF will go high after tRFF allowing 
a valid write to begin. 

Read (R) _ 
A read cycle is initiated on the falling edge of R, provided 

the EF is not set. Data is accessed on a first-inlfirst out basis 
independent of any on going write operations. After R goes 
high. the Data Outputs (Oo-Oa) go to a high impedance 
condition until the next read operation. When all the data has 
been read from the FIFO. the EFwillgo low. and Oo-Oa will go 
to a high impedance state inhibiting further read operations. 
After the completion of a valid write operation. the EF will go 
high after tWEF allowing a valid read to begin. 

First Load/Retransmit (FLlRn 
In the depth-expansion mode. the FURT pin is grounded to 

indicate that it is the first device loaded. In the single-device 
mode. the FURT pin acts as the retransmit input. The sing~
device mode is initiated by grounding t~e Expansion-In (XI) 
pin. 

The IOT721 03/721 04 can be made to retransmit data 
when the RT input is pulsed low. A retransmit operation will 
set the internal read pointer to the first location and will not 
affect the write pointer. During retransmit. Rand W must be 
set high and the FF will be affected depending on the relative 
locations of the read and write pointers. This feature is useful 
when less than 2048/4096 writes are performed between 
resets. The retransmit feature is not available in the depth 
expansion mode. 

6.7 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Expansion In (XI) 
The XI pin is grounded to indicate an operation in the the 

single-device mode. In the depth expansion or daisy-chain 
mode. the XI pin is connected to the XO pin of the previous 
device. 

Output Enable (OE) 
When OE is high. the parallel output buffers are tristated. 

When OE is low. both parallel and serial outputs are enabled. 

Serial Input (SI) 
Serial data is read into the serial input registervia the SI pin. 

In both depth and serial width expansion modes. the serial
input signals of the different FIFOs in the expansion array are 
connected together~ 

Serial Input Clock (SICP) 
Serial data is read into the serial input register on the rising 

edge of the slep signal. In both depth and serial width 
expansion modes. the slep signals of the different FIFOs in 
the expansion array are connected together. 

Serial Output Clock (SOep) 
New serial data bits are read from the serial output register 

on the rising edge of the soep signal. In both depth and serial 
width expansion modes. the soep signals of the different 
FIFOs in the expansion array are connected together. 

Serial Input Expansion (SIX) 
The SIX pin is tied high for single-device serial or parallel 

input operation. In a serial input configuration. the SIX pin of 
the least Significant device is tied HIGH. The SIX pin of all 
other devices is connected to the Oa pin of the previous 
device. 

Serial Output Expansion (SOX) 
The SOX pin is tied high for single-device serial or parallel 

output operation. In a serial output configuration. the SOX pin 
of the least significant device is tied HIGH. The SOX pin of all 
other devices is connected to the Oa pin of the previous 
device. 

Serial/Parallel Input (si/PI) 
The S1IPI pin programs whether the 10T721 03fl21 04 

accepts parallel or serial data as input. When this pin is low. 
the FI FO expects serial data and the Oo-Oa pins become 
output pins used to program the write signal and the..!erial 
input word width. For instance. connecting Oa to "!.. will 
program a serial word width of 7 bits; connecting 07 to W will 
program a serial word width of 8 bits and so on. 

Serial/Parallel Output (SO/PO) 
The SO/PO pin programs whether the 10T72103/72104 

outputs parallel or serial data. When this pin is low. the FIFO 
expects serial data and the Oo-Oa pins output signals used to 
program the read signal and the serial output word width. 

10 
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IDT72103, 10172104 
CMOS PARALLEL-SERIAL FIFO 2048 X 9·BIT & 4096 X 9·BIT 

OUTPUTS: 

Data Outputs (Oo-Oa) 
Data outputs for 9-bit wide data. These output lines are in 

a high impedance condition whenever R is in a high state. The 
serial output mode is selected by grounding the SO/PO pin. 
The ao-Qa lines are control pins used to program the serial 
word width. 

Serial Output (SO) 
Serial data is output on the SO pin. In both depth and serial 

width expansion modes the serial output signals of the 
different FIFOs in the expansion array are connected 
together. Following reset, SO is tristated until the first rising 
edge of the Serial Out Clock (SOCP) signal. Data is clocked 
out least significant bit first. In the serial width expansion 
mode, SO is tristated again after the ninth bit is output. 

Full Flag (FF) 
FF is asserted low when the FIFO is full. When the FIFO 

is full, the internal write pointer will not be incremented by any 
additional write pulses. 

Full Flag - Serial In Mode 
When the FIFO is loaded serially, the Serial In Clock (SICP) 

asserts the FF. On the second rising edge of the SICP forthe 
last word in the FIFO, the FF will assert low, and it will remain 
asserted until the next read operation. Note that when the FF 
is asserted, the last SICP forthat word will have to be stretched 
as shown in Figure 23. 

Full Flag - Parallel-In Mode 
~hen the FIFO is in the Parallel-In mode, the falling edge 

of W asserts the FF (low). The FF is then de-asserted (high) 
by subsequent read operations - either serial or parallel. 

Full-Mlnus-One Flag (FF-1) 
The FF-1 flag is asserted low when the FIFO is one word 

away from being full. It will remain asserted when the FI FO is 
full. 

Expansion Out/Half-Full Flag (XO/HF) 
In the singl~device mode, the XO/HF pin operates as a HF 

pin when the XI pin is grounded. After half of the memory is 
filled, the HF will be set to low at the falling edge of the next 
write operation. It will remain set until the difference between 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

_In the multiple-device mode, the ~in is connected to the 
XO pin of the previous device. The XO pin signals a pulse to 
the next device when the previous device reaches the best 
location of memory in the daisy chain configuration. 

Almost-Empty or Almost-Full Flag (AEF) 
The AEF asserts low if there are 0-255 or 1793-2048 bytes 

in the IDT721 03, 2K x 9 FIFO. The AEF asserts low if there 
are 0-511 or 3585-4096 bytes in the IDT721 04, 4K x 9 FIFO. 

Empty-Plus-One Flag (EF+ 1) 
In the parallel-output mode, the EF+1 flag is asserted low 

when there is one word or less in the FIFO. It will remain low 
when the FIFO is empty. 
---..!!!.the serial-output mode, the EF+1 flag operates as an 
EF+2 flag. It goes low when the second to the last word is read 
from the RAM array and is ready to be shifted out. 

Empty Flag (EF) - Parallel-Out Mode 
When the FIFO is in the parallel out mode and there is only 

one word in the FIFO, the falling edge of the R line will cause 
the EF line to be asserted low. This is shown in Figure 6. The 
EF is then de-asserted high by either the rising edge of W or 
the rising edge of SICP, as shown in Figure 6. 

Empty Flag - Serial-Out Mode _ 
The use of the EF is important for proper serial-out opera

tion when the FIFO is almost empty. The EF flag is asserted 
low after the first bit of the last word is shifted out. This is 
shown in Figure 22. 

TABLE 1-STATUS FLAGS 
Number of 

Words In FIFO (1) 
10172132 10172142 FF FF-1 AEF HF EF+1 EF 

0 0 H H L H L L 

1 1 H H L H L H 

2-255 2-511 H H L H H H 

256-1024 512-2048 H H H H H H 

1025·1792 2049-3584 H H H L H H 

1793-2046 3585-4094 H H L L H H 

2047 4095 H L L l H H 

2048 4096 L L L L H H 

the write pointer and read pointer is less than or equal to one- NOTE: 
half of the FIFO total memory. The HF is then reset by the 1. EF+1 acts as ~in the serial out mode. 

2753 til 12 

rising edge of the read operation. 
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10172103, 10172104 
CMOS PARALLEL-5ERIAL FIFO 2048 x 9-BIT & 4096 X 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PARALLEL TIMINGS: 

~--------------------~------tRSC----------------------------~ 

~--------------------tRS--------------------~ 

NOTE: 2753drw05 

1. All flags may change status during Reset, but flags will be valid at tRse. 

Figure 2. Reset 

~---------------twc----------------~ 

w 
--------~~----twR 

D~ ------------~ Q~ --;----{ 

2753 drw 06 

Figure 3. Write Operation In Parallel Data In Mode 
2753drw07 

Figure 4. Read Operation In Parallel Data Out Mode 

W,R 

All Flags 

NOTE: 

~----------------------tRTC------------------~ 

----_~~---------------tRT--------------~~~----_+-------

FlAG 
VAliD 

2753drw08 

1. All flags may change status during Retransmit, but flags will be valid at tRTC. 

Figure 5. Retransmit 
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IDT72103. IDT72104 
CMOS PARAUEL-8ERIAL FIFO 2048 x 9-81T & 4096 x 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

1+---- tREF(2) -----+I 

IN \'---~\------' I 
NOTES: 

2753 drw09 

1. Data is valid on this edge. 
2. The Empty Flag is asserted by ~ in the ParaJlel-Out mode and is specified by tREF. The 'EF' flag is deassorted by the rising edge of W. 
3. First rising edge of Write after 'EF' is sel 

Figure 6. Empty Flag Timings In Parallel OutMode 

1+---- tRFF(l) -----+I 

NOTE: 
2753 drw 10 

1. For the assertion time, twFF is used when data is written in the Parallel mode. The 1=1= is de-asserted by the rising edge of R. 

w 

Almost 
Empty 

Figure 7. Full Flag Timings In Parallel-In Mode 

2753 drw 11 

Rgure 8. Almost-Empty Flag Region Figure 9. Almost-Full Flag Region 

6.7 

2753drw 12 
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JDT72103,IDT72104 
CUOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

2753 drw 13 

Figure 10. Half-Full and Full-mlnus-1 Flag Timings 

2753 dlW 14 

Figure 11. Empty+1 Flag Timings 

~----------------------tRC----------------------------~ 

cw~ ------------------------------------------~ I 
2753 dlw 15 

Figure 12. Output Enable Timings 

WRITE TO 

IN 
LAST PHYSICAL 

LOCATION 

R 

XO 

tXQ~ 

2753 dlW 16 

Figure 13. Expanslon-Out 
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14----t XI---""*I----t XIR 

Figure 14. Expansion-In 

DATA IN 

twLZ 
DATAo~---+--------____________ ~ 

Figure 15. Read Data Flow-Through Mode 

R 

READ FROM 
LAST PHYSICAL 

LOCATION 

tRPE 

2573 drw 17 

DATAo~VALID 
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DATA~------------+----------------------------{ 

tA;;j . 
DATAo~ --------------_=-D-A-T-A-IN-V-A-L-ID----.'/JXl;)--------

2753 drw 19 

Figure 16. Write Data Flow-Through Mode 
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SERIAL TIMINGS: 

~----------tRS----------~ 

1+------ tRSS ------+I<t--+ltRSR 

SICP (1) 

SICP (1) 

00 

01-8 

2753drw20 

NOTE: 
1. SICP should be in the steady low or high during tRSS. The first low-high (or high-low) transition can begin after tRSR. 

Figure 17. Reset Timings for Serial-In Mode 

NOTE: 
1. secp should be in the steady low or high during tRSS. The first low-high (or high-low) transition can begin after tRSR. 

Figure 18. Reset Timings for Serlal-Out Mode 
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2753 drw 22 
NOTES: 
1. For the stand alone mode, N ~ 4 and the input bits are numbered 0 to N-1. 
2. For the recommended interconnections, Oi is to be directly tied to Wand the ts4 and tH4 requirements will be satisfied. For users that modify W 

extemally, ts4 and tH4 requirements have to be met. 
3. After Si/PI has been set up, it cannot be dynamically changed; it can only be changed after a reset operation. 

Figure 19. Write Operation In Serial-In Mode 

.... tsocw~ f4- t socw-+ 
0 1 n-1 

l ~[- -J ~r 
I I\. I ff :\. 

soep 
1---1 It SOCP _____ ~~ 

=t;tS6~ 
b tS7 

sox 

Qi \ 
I 

:4-tP02 tS8 ~tH8 
II , ~~ 

~ I ff 
II 

so "\j (2) 

~tSOHZ 

_tsoLZ~ (3) 
so 

t SOPO -----... 2753 drw23 

NOTES: 
1. After SO/PO has been set up, it cannot be dynamically changed; it can only be changed after a reset operation. 
2. For single device: Read out the last bit before EF is asserted. 

For Serial Width Expansion mode: Read out the last bit of the current memory location from the active device. 
3. For single device: The operation starts after Reset. 

For Serial Width Expansion mode: Read the first bit of the current memory location from the active device. 

Figure 20. Read Operation In Serial-Out Mode 
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SICP __________________ --J 

tPD1 

R 

NOTES: 
1. Parallel Read shown for reference only. Can also use serial output mode. 

THIRD 
SERIAL·IN 

WORD 

2753 drw24 

2. The Empty Flag is de-asserted after the N-1 rising edge of SICP of the first serial-in word. In the Serial-Out mode, a new read operation can begin 
tREFSO after ~ goes HIGH. In the Parallel-Out mode, a new read operation can occur imrnedately after J!J! goes HIGH. 

3. The £F+f Flag is de-asserted after the N-1 rising edge of SICP of the second serial-in word. 

Figure 21. Empty Flag and Empty+1 Flag De-assertion In the Serial·ln Mode 

t+---- ~6~~~----.~1."---- ~6~~~ ___ ~t+-___ LA~~~IAL' ___ +I 

o n·2 n-1 o o 
SOCP 

WORD WORD THIRD 
A B WORD 2753drw25 

NOTES: 
1. Parallel write shown for reference only. Can also use serial input mode. 
2. The Empty Flag (EF) is asserted in Serial-Out mode by using the tsOCEF parameter. This parameter is measured in the worst case condition from 

the rising edge of the secp used to clock data bit O. Whenever EF goes LOW, there is only one word to be shifted out. In the Parallel-In mode, the 
EF flag is de-asserted by the rising edge of W. In the Serial-In mode, the EF flag is de-asserted by the rising edge of W. 

3. First Write rising edge after EF is set. 
4. secp should not be clocked until EF goes HIGH. 

Figure 22. Empty Flag and Empty+1 Flag Assertion In the Serlal-Out Mode (FIFO Being Emptied) 
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. __ ~~_----.:LAST SERIAL-------..l 
WORD ~ 

SICP ~~----------\~ 
o 

tSICFF 

NOTES: 
2753drw26 

1. The Full Flag is asserted in the Serial-In mode by using the tslCFF parameter. This parameter is measured in the worst case condition from the rising 
edge of SICP followed by a (tPDHtwi=F) delay from the first rising edge of SICP of the last word. 

2. First Read rising edge after FF is set. 
3. SICP should not be clocked until FF goes HIGH. 

Figure 23. Full Flag and Full-1 Flag Assertion In the Serial-In Mode (FIFO Being Filled) . 

SOCP 

2753 drw27 

NOTES: 
1. The FIFO is full and a new read sequence is started. 
2. On the first rising edge of secp, the FF is de-asserted. In the Serial-In mode, a new write operation can begin following tRFFSl after 'FF', goes HIGH. 

In the Parallel-In mode, a new write operation can occur immediately after FF goes HIGH. 
3. The FF-T flag is de-asserted after the first SOCP of the second serial word. 

Figure 24. Full Flag and Full-1 Flag De-assertion In the Serlal-Out Mode 
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SICP 

SOCP 

HALF· FULL + 1 

ALMOST·FULl + 1 
(7/8 Full + 1) 

ALMOST· EM PTY 
(1/8 Full) 

HALF·FULl (112) 

ALMOST· EM PTY - 1 
(118 Full-l) 

HALF· FULL + 1 

ALMOST·FULL + 1 
(7/8 Full + 1) 

ALMOST· EMPTY 
(1/8 Full) 

2753drw28 

Figure 25. Half-Full, Almost-Full and Almost·Empty Timings for Serlal-ln Mode 

HALF· FULL (1/2) 

ALMOST· FULL 
(7/8 Full) 

ALMOST· EMPTY - 1 
(1/8 Full-l) 

HALF· FULL + 1 

ALMOST· EMPTY 
(118 FulQ 

HALF· FULL (112) 

ALMOST· FULL 
(7/8 Full) 

ALMOST· EMPTY - 1 
(1/8 Full-l) 

2753 drw28 

Figure 26. Half-Full, Almost-Full and Almost-Empty Timings for Serlal-Out Mode 
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OPERATING DESCRIPTION 

PARALLEL OPERATING MODES: 
Parallel Data Input 

By setting Si/PI high, data is written into the FI FO in parallel 
through the Do-Os input data lines. 

Parallel Data Output 
By setting SO/PO high, the parallel-out mode is chosen. In 

the parallel-out mode, as s~wn in Figure 4, data is available 
tA after the falling edge of R and the output bus a goes into 
high impedance after R goes high. 

Altern~tely, the user can access the FIFO by keepi!!9 R low 
and enabling data on the bus by asserting OE. When R is low, 
the OE is high and the output bus is tri-stated. When R is high, 
the output bus is disabled irrespective of OE. The enable and 
disable timings for OE are shown in Figure 12. 

IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Single Device Mode 
A single 101721 03n21 04 may be used when application 

requirements are for 2048/4096 words or less. The1DT721 031 
72104 is..ln the Single Device Configuration when the Expan
sion In (XI) control input is grounded (See Figure 27). In this 
mode, the HF/XO is used as an Half-Full flag. 

Width Expansion Mode 
Word width may be increased simply by connecting the 

corresponding input control signals of multiple devices. Status 
flags can be detected from anyone of the connected devices. 
Figure 28 demonstrates an 18-bit word width by using two 
IDT721 03/721 04s. Any word width can be attained by adding 
additionallDT721 03n21 04. 

Vec 
HALF-FULL FLAG 

HF Vec 

(SiIPI) (SOIPO) 

WRITE 

lOT OATAIN 721 03/041--~"+-__ """;;";;";" 

FULL FLAG 

FULL-MINUS-ONE (FF-1) 

ALMOST FULL (ill) 

RESET (AS) 

EXPANSION IN (XI) 

(EF) EMPTY FLAG 

(EF+1) EMPTY-PLUS-ONE 

(ill) ALMOST EMPTY 

(RT) RETRANSMIT 

OUPUT ENABLE 

2573 dtw30 

Figure 27. Block DIagram of Single 2048 x 9/4096 x 9 FIFO In Parallel Mode 
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INPUT CONFIGURATION TABLE 
Serial Input 

Width expansion 

Parallol Single Laast Significant All Other Most Significant 
Pin Input Device Device Devices Device 

SIIPI HIGH LOW LOW LOW LOW 

SI HIGH Input Data Input Data Input Data Input Data 

SICP HIGH Input Clock Input Clock Input Clock Input Clock 

SIX HIGH HIGH HIGH Os of next least Os of next least 
significant device significant device 

W Write Control Di Di of most Oi of most Oi of most 
significant device significant device significant device 

Do-Os Input Data No connect No connect except Os No connect except Os No connect except Oi 
except Di 

Di(1) - W - - W of all devices 

Os - - - SIX of next most SIX of next most 
significant device significant device 

NOTE: 2753b113 
1. Oi refers to the most significant bit of the serial word. If multiple devices are width cascaded, Oi is the most significant bit from the most significant 

device. 

OUTPUT CONFIGURATION TABLE 
Serial Input 

Width Expansion 

Parallol Single Least Significant All Other Most Significant 
Pin Input Device Device Devices Device 

SOIPO HIGH LOW LOW LOW LOW 

SO HIGH Output Data Output Data Output Data Output Data 

SOCP HIGH Output Clock Output Clock Output Clock Output Clock 

SOX HIGH HIGH HIGH Oa of next least Oa of next least 
significant device significant device 

R Read Control OJ Oi of most Oi of most Oi of most 
significant device significant device significant device 

Qo.Qa Output Data No connect No connect except Oa No connect except Oa No connect except Oi 
except Di 

Oi(1) - R - - W of all devices 

Oa - - SOX of next most SOX of next most -
significant device significant device 

NOTE: 2753 bl14 
1. Qi refers to the most significant bit of the serial word. If mUltiple devices are width cascaded, Qj is the most significant bit from the most significant 

device. 
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DATAN 

RESET 

(0) DATAoor 

2753 drw31 
NOTE: 
1. Flag detection is accomplished by monitoring all the flag signals of either (any) device used in the width expansion configuration. Do not connect any 

flag signals together. 

Figure 28. Block Diagram of 2048 x 18/4096 x 18 FIFO Memory Used In Width Expansion In Parallel Modo 

TRUTH TABLES 
TABLE 2: RESET AND RETRANSMIT-
SINGLE DEVICE CONFIGURATIONIWIDTH EXPANSION IN PARALLEL MODE 

Inputs(2) Internal Status(1) Outputs 

Mode RS FL XI Read Pointer Write Pointer AEF, EF FF HF 
Reset 0 X 0 Location Zero Location Zero 0 1 1 

Retransmit 1 0 0 Location Zero Unchanged X X X 
ReadlWrite 1 1 0 Increment(1) Increment(l) X X X 

NOTES: 2753tl115 
1. Pointer will increment if appropriate flag is HIGH. 
2. AS = Reset Input, FORT = First load/Retransmit, a= = Empty Flag Output, FF = Full Flag Output, )(f = Expansion Input. 
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Depth Expansion (Daisy Chain) Mode 
The IDT72103/4 can be easily adapted to applications 

where the requirements are forgreaterthan 2048/4096 words. 
Figure 29 demonstrates Depth Expansion using three 
IDT72103/4s. Any memory depth can be attained by adding 
additional IDT72103/4s.. The IDT72103/4 operates in the 
Depth Expansion configuration when the following condi
tions are met: 
1. The first device must be designated by grounding the 

First Load (FL) control input pin. 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

2. All other devices must have the FL pin in the high state. 
3. The Expansion Out (XO) pin of each device must be tied 

to the Expansion In (Xi) pin of the next device. See 
Figure 29. 

4. External logic Is needed to 9!.nerate a composite Full 
Flag (FF) and Empty Flag (EF). This requires the OR
ing of all EFs and OR-ing of all FFs (i.e., all must be set 
to generate the correct composite FF or E F). See 
Figure 29. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion mode. 

xo 
W -----------.------~~~~--~~--~------R 

D 

I-+-e..--+-+---- Vee 

RS -------------~~~ L..----....--..... 
2753drw32 

NOTE: 
1. Sf/PI and SO/PO pins are tied to Vcc. 

Figure 29. Block Diagram of 6,144 X 9/12,288 X 9-FIFO Memory, Depth Expansion In Parallel Mode 
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Bidirectional Mode 
Applications requiring data buffering between two systems 

(each system capable of Read and Write operations) can be 

achieved by pairing IDT721 03/4 as shown in Figure 30. Both 
Depth Expansion and Width Expansion may be used in this 
mode. 

SYSTEM A 

NOTE: 
1. Si/PI and SOIPO pins are tied to Vcc. 

Compound Expansion Mode 

IDT 
72103/0 

IDT 
72103/04 

Ae 
EFe 
HFe 

Oe~ 

We 

FFB 

Figure 30. Bidirectional FIFO Mode 

The two expansion techniques described above can be 
applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 31). 

00-08 09-017 ••• 

00-08 09-017 

IDT721 031721 04 IDT721 031721 04 
RS~ DEPTH DEPTH -

EXPANSION EXPANSION 
R,W, ••• 

BLOCK BLOCK 

L. ~ L. ~ 

Do-Ds D9-D17 

SYSTEM B 

2573 drw33 

---, 

IDT721 031721 04 
DEPTH 

EXPANSION 
BLOCK 

Do-DN D9-DN D1S-DN ••• DN-8-DN ----------------------------------------
2753 drw 34 

NOTE: 
1. Si/PI and SOIPO pins are tied to Vcc. 
2. For depth expansion block see DEPTH EXPANSION Section and Figure 29. 
3. For Flag Detection see WIDTH EXPANSION SECTION and Figure 28. 

Figure 31. Compound FIFO Expansion 
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TABLE 3: RESET AND FIRST LOAD TRUTH TABLE
DEPTH EXPANSION/COMPOUND EXPANSION MODE 

Inputs(2) Internal Status Outputs 

Mode RS FL XI Read Pointer Write Pointer EF FF 
Reset-First 0 0 (1) location Zero location Zero 0 1 
Device 

Retransmit all 0 1 (1 ) location Zero location Zero 0 1 
Other Devices 

ReadlWrite 1 X (1 ) X X X X 
NOTES. 27531:1118 
1. xr is connected to XO of previous device. 
2. RS = Reset Input, FURT = First Load/Retransmit, EF = Empty Flag Ouput, FF = Full Flag Output, xr = Expansion Input. 

SERIAL OPERATING MODES: 

Serial Data Input 
The Serial Input mode is selected by grounding the SVPI 

line. The DO-8 lines are then outputs which are used to 
program the width of the serial word. They are taps off a digital 
delay line which, are mean~r connection to the W input. For 
instance, connecting D6 to W will program a serial word width 
of 7 bits, connecting D7 to W will program a serial word width 
of 8 bits and so on. 

By programming the serial word width, an economy of 
clock cycles is achieved. As an example, if the word width is 
6 bits, then on every 6th clock cycle the serial data register is 
written in parallel into the FIFO RAM array. Thus, the possible 
clock cycles for an extra 3 bits of width in the RAM array are 
not required. 

The SIX signal is used for Serial-In Expansion. When the 
serial word width is 9 or less, the SIX input must be tied HIGH. 
When more than 9 bits of serial word width is required, more 
than one device is required. The SIX input of the least 
significant device must be tied HIGH. The D8 pin of the least 
significant device must be tied to SIX of the next significant 
device. In other words, the SIX input of the most significant 
and intermediate devices must always be connected to the D8 
of the next least significant device. 

Figure 32 shows the relationship of the SIX, SICP and 
DO-8 lines. In the stand alone case (Figure 32), on the first 
LOW-to-HIGH of SICP, the D1-7lines go LOW and the DO line 
remains HIGH. On the next SICP clock edge, the D1 goes 

6.7 

HIGH, then D2 and so on. This continues until the 0 line, which 
~ connected to W, goes HIGH. On the next clock cycle, after 
W is HIGH, all of the D lines go LOW again and a new serial 
word input starts. 

In the cascaded case, the first LOW-to-HIGH SICP clock 
edge for a serial word will cause all timed outputs (D) to go 
LOW except for Do of the least significant device. The 0 
outputs of the least significant device will go high on consecu
tive clock cycles until D8. When 08 goes HIGH, the SIX of the 
next device goes HIGH. On the next cycle after the SIX input 
is brought HIGH, the Do goes HIGH; then on the next cycle 01 
and so on. A D1 oU.!Eut from the most significant device is 
issued to create the W for all cascaded devices. 

The minimum serial word width is 4 bits and the maximum 
is virtually unlimited. 

When in the Serial mode, the Least Significant Bit of a serial 
stream is shifted in first. If the FIFO output is in the Parallel 
mode, the first serial bit will come out on 00. The second bit I 
shifted in is on Q1 and so on. 

In the Serial Cascade mode, the serial input (SI) pins must ' 
be connected together. Each of the devices then receives 
serial information together and uses the SIX and Do-slines to 
determine whether to store it or not. 

The example shown in Figure 34 shows the interconnec
tions for a serializing FIFO that transfers data to the internal 
RAM in 16-bit quantities (Le. every 16 SICP cycles). This 
corresponds to incrementing the write pointer every 16 SICP 
cycles. 
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SINGLE DEVICE SERIAL INPUT CONFIGURATION 

SICP 

Do-1 

SERIAL·IN CLOCK 

SERIAL·IN DATA 

Vee 

2 3 

D1-V 

4 

GND Vee 

5 6 7 

V 

2 3 4 

'----I 
D3 ~'-____ ---J / \ / 
D4 ~'--____ ---J / \ / 
D6~~ ______________ ~ / \ 
D7~,--________ ~ /\ 
w~ ______________________ ~ /\ 

Figure 32. Serlal·ln Mode Where 8-BIt Parallel Output Data Is Read 

SERIAL DATA IN DATA INfflMED 
OUTPUTS 00-8 

SERIAL-INPUT -----11--~ 
CLOCK 

6 

/ 

14--+--- Si/PI 

w DELAYED 
TIMING 

GENERATOR 
DATA INTO 
FIFO RAM 

Figure 33. Serial-Input Circuitry 
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SERIAL INPUT WIDTH EXPANSION 

GNO Vee GNO Vee 

1-------. SI 

1--__ ---. SICP 10T721 03/1 04 

SERIAL-IN 
SIIPI SO/P 

SI 0 
SERI~tl~ SICP 10T721 0311 04 

CLOCK FIFO #1 FIFO #2 
Vee SIX SIX 

00-8 Vi Os Vi 06 00-8 

7 

~--------------~~T 
PARALLEL 
OUTPUT 

o 1 7 8 9 10 14 15 0 

SOCP f\J\1\J\f\-/\fV\J\ 
Os OF FIFO #1 \ / 
AND SIX OF \ f' . 
FIFO #2 "------\")/"'i-----J 

55 

Os OEfIFO #2 \ 
ANOWOF \ f 
FIFO #1 AND \..---------l~~---------I 

FIFO #2 
27S3 drw 37 

Figure 34. Serial-In Configuration for Serial-In to Parallel-out Data of 16 blta 

SERIAL INPUT WITH DEPTH EXPANSION 

NOTE: 

GNO 
\te 

\te 

Sf/PI SOIPO 
SIX 

FlIRT 
IOT72104 

SICP ..... -+-----------1 

GNO 

Vee 

SI-+~-----~ 

00-7 

00-7 

R t+-........ t-t--.. R 

2753 drw 38 

1. All Sf/PI pins are tied to GND and SO/PO pins are tied to Vcc. DE" is tied LOW. For FF" and E"F" connections see Figure 17. 

Figure 35. An 8K x 8 Serial-In, Parallel-out FIFO 
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SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION 

SERIAL 
DATA IN 

\tCI 

SIX 
! I 

SI Os 
• ! 

SIX SI 
W -

I • ! i 
Os SIX SI 05 

W - W ~ 
-f---- SICP 10T72104 SICP 10T72104 SICP 10T72104 

R R R~ 
00-8 Xi XO Oo-s Xi XO 00-5 Xi XO 

1 1 1 

\tCI ! I • ! I • ! i 
SIX SI Os XO Xi SIX SI Os XO Xi SIX SI 05 XO Xi 

W +- W +f-- W 1+-SERIAL 
INPUT 

CLOCK 
SICP 10T72104 

R 
SICP 10T72104 R 

SICP 10T72104 
RI+ READ --Oo-s Oo-s 00-5 

~- ~- ! 
~ ~ ~ 

Po-s P9-17 P 18-23 
2753 drw 39 

y 

PARALLEL QATA OUT 

NOTE: 
1. All Si/PI pins are tied to GND. SO/PO pins are tied to Vcc. For'F"F' and EF connections see Figure 17. 

Figure 36. An 8K x 24 Serial-In, Parallel.Qut FIFO Using Six IDT72104. 

Serial Data Output 
The Serial Output mode is selected by setting the SO/PO 

line low. When in the Serial-Out mode, one of the 00-2 lines 
should be used to controlthe R signal. In the Serial-Out mode, 
the 00-8 are taps off a digital delay line. By selecting one of 
these taps and connecting ntothe input, thewidthofthe serial 
word to be read and shifted is programmed. For instance, if 
the 05 line is connected to the R input, on every sixth clock 
cycle a new word is read from the FI FO RAM array and begins 
to be shifted out. The serial word is shifted out Least 
Significant Bit First. If the input mode of the FIFO is parallel, 
the information that was written into the Do bit will come out as 
the first bit of the serial word. The second bit of the serial 
stream will be the 01 bit and so on. 

In the stand alone case, the SOX line is tied HIGH and not 
used. On the first LOW-to-HIGH of the SOCP clock, all of the 
a outputs except for 00 go LOW and a new serial word is 
started. On the next clock cycle, 01 will go HIGH, 02 on the 
next clock cycle and so on, as shown in Figure 37. This 
continues until the a line, shich is connected to R, goes HGIH 
at which point all of the a lines go LOW on the next clock and 
a new word is started. 

In the cascaded case, word width of more than 9 bits can 
be achieved by using more than one device. By tieing the SOX 
line of the least significant device HIGH and the SOX of the 
subsequent device~ to as of the. previous devices, a cas
caded serial word is achieved. On the first LOW-to-HIGH 
clock edge of SOCP, all the lines except for 00. Just as in the 
stand alone case, on each consecutive clock cycle, each a 
line goes HIGH in the order of least to most significant. When 
08 (which is connected to the SOX input of the next device) 
goes HIGH, the Do of that device goes HIGH, thus cascading 
from one device to the next. The a line of the most significant 
device, which programs the serial word width, is connected to 
all R inputs. 

The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is tri-stated, only 
the device which is currently shifting out is enabled and driving 
the 1-bit bus. 

6.7 

Figure 39 shows an example of the interconnections for a 
16-bit serialized FIFO. 
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SINGLE DEVICE SERIAL OUTPUT CONFIGURATION 

Vee GND PARALLEL DATA IN 

NOTE: 

SERIAL-OUT CLOCK 

SERIAL-OUT DATA 

Vee 

0 2 3 

SOCP 

00=1 

01~ 

02~ 

03\ I 
04\ 

06\ 

07\ 

R\ 

4 5 7 0 2 

V 
'-----! 
\ 

/ \ 

I \ 

1\ 
1\ 

1. Input data is loaded in a-bit quantities and read out serially. 

Figura 37. Sarlal-Out Configuration 
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IDT72103, IDT72104 
CMOS PARALLEL-8ERIAL RFO 2048 x 9-BIT & 4096 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

NOTE: 

SOCP-SERIAL OUTPUT FROM 
OUTPUT CLOCK RAM ARRAY 

DELAYED 
TIMING 

GENERATOR 

SO/PO 

9 

SERIAL-OUT 
REGISTER 

SOIPO 

PARALLEL-OUT DATAl 
TIMED OUTPUT OO-a 2753drw41 

Figure 38. Serlal-Output Circuitry 

SERIAL-OUTPUT 
CLOCK 

Vee 

9 

Do-a 
SO 

SOCP 

SOX 

FIFO #1 

PARALLEL DATA IN 
16-BITS WIDE 

7 Vee GND 

D0-6 ~PI 'SOIPO 
SO 

J------tf SOCP FIFO #2 

SOX 
06 

o 1 7 a 9 10 14 15 0 

SOCP f\J\ I\J\-/\ 
5f o aOF FIFO #1 \ / 

AND SOX OF \ fC . 
FIFO #2 '-----I"}'.J\------I 

06 Of FIFO #2 \ 
AND R OF FIFO \ 
#1 AND FIFO #2 '------------i5,s----------I 

2753 drw 42 

1. The parallel Data In is tied to Do-s of FIFO #1 and Do-s of FIFO #2. 

Figure 39. Serlal-Output for 16-Blt Parallel Data In 
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IDT72103, IDT72104 
CMOS PARALlEL-8ERIAL FIFO 2048 x a-BIT & 4096 X 9-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SERIAL OUTPUT WITH DEPTH EXPANSION 

00-7 

00-7 

10172104 WI4-+-+-+----4'W 

SOCP+r~-~==========~ __ L-~~L-~ 

Vee 

SO -+--+-_____ -J 2753 drw 43 

NOTE: 
1. All SlIPI pins are tied to Vee and SO/PO pins are tied to GND. ~ is tied LOW. For R! and ~ connections see Figure 17. 

Figure 40. An 8K x 8 Parallel-In Sertal-OUt FIFO 

SERIAL IN AND SERIAL OUT WITH WIDTH AND DEPTH EXPANSION 

SICP I 

SI 1 r l ! Y¥ I ~ 

SIX SI SICP Os SIX SI SICP 06 

~ FURT W f4- ~ FURT W ~ 
FF 10T72104 10T72104 
EF R~ R~ 

Vee SOX SO SOCP XOXI as SOX SO SOCP XO XI Q6 

FULL 
FLAG 

EMPTY 
FLAG 

NOTE: 

<J=-~ 

~ 

Vee 

sOCP 

so 

I 
~ 

'$. 1 
SIX SI 

FURT 
FF 
EF 
SOX SO 

I 
~ 

I 

I 
SICP XI XO Os 

W f+-
10T72104 

Rf+-
SOCP as 

t I 

f r 1 
r 

~ ~ 1 r 
SIX SI SICP XI XO 06 

~ FURT W ~ 
10T72104 

R~ 

SOX SO SOCP Q6 

f r 1 I 
... 

2753drw44 

1. All RS pins are connected together. All ~ pins are connected LOW. All STIPI and SOIPO pins are grounded. 

Figure 41. 128K x 1 Serial-In Serlal-Out FIFO 
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IDT72103,IDT72104 
CMOS PARALLEL·SERIAL FIFO 2048 x 9·BIT & 4096 x 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x 
Power 

XXX 

Speed 

X 

Package 

x 
Process! 

Temperature 
Range 

y~lank Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

P 40-pin Plastic DIP 
o 40-pin CERDIP 

'----------1 J 40-pin Plastic Leaded Chip Carrier 
L 40-pin Leadless Chip Carrier 

35 
40 
50 

Commerical Only 
Military 

'----------------------~65 
80 
120 

Com'!. & Mil. 
Com'!. & Mil. 
Com'l. & Mil. 
Com'l. & Mil. 

(50MHz serial shift rate) 
(47MHz serial shift rate) 
(40MHz serial shift rate) 
(33MHz serial shift rate) 
(28MHz serial shift rate) 
(25MHz serial shift rate) 

I L Low Power 
'---------------------------------1, S Standard Power 

I 72103 2048 x 9-Bit Configurable Parallel-Serial FIFO 
'-------------------------------------ll 72104 4096 x 9-Bit Configurable Parallel-Serial FIFO 

2753 drw45 
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G® CMOS PARALLEL-TO-SERIAL FIFO IDT72105 

256 X 16, 512 x 16, 1024 x 16 IDT72115 
IDT72125 

Integrated Device Technology, Inc. 

FEATURES: 
• 15ns parallel port access time, 25ns cycle time 
• 50MHz serial output shift rate 
• Wide x16 organization offering easy expansion 
• Low power consumption (50mA typical) 
• LeasVMost Significant B~ first read selected by asserting 

the FUOIR pin 
• Featuring five memory status flags: Empty, Full, HaH-Full, 

Almost-Empty and Almost-Full 
• Oual-port zero fall-through architecture 
• Available in 28-pin 300 mil plastic and ceramic OIP, 28-

pin SOIC and 32-pin PLCC 
• MiI~ary product compliant to Mil-STO-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

RS 00-15 

1" 
RAM 

DESCRIPTION: 
The 10172105/72115172125s are very high speed,low 

power dedicated parallel-to-serial FIFOs. These FIFOs 
possess a 16-bit parallel input port and a serial output port 
offering 256, 512 and 1 K word depths, respectively. 

The ability to buffer wide word widths (x16) make these 
FIFOs ideal for laser printers, FAX machines, local area 
networks (LANs) , video storage and disk/tape controller 
applications. 

Expansion in width and depth can be achieved using 
multiple chips. lOT's unique serial expansion logic (RSIX, 
RSOX, FUOIR) makes this possible using a minimum of pins. 

The unique serial output port is driven by one data pin (SO) 
and one clock pin (SOCP). The Least Significant or Most 
Significant B~ can be read first by programming the OIR pin 
after a reset. 

Monitoring the FIFO is eased by the availability of five 
status flags: Empty, Full, Half-Full, Almost-Empty and 
Almost-Full. The Full and Empty flags prevent any FIFO data 
overflow or underflow conditions. The HaH-Full Flag is 
available in both single and expansion mode configurations. 
The Almost-Empty and Almost-Full Flags are available only 
in a single device mode. 

The IOT72105/15/25 are fabricated using lOT's leading 
edge, submicron CEMOSTM technology. Military grade prod
uct is manufactured in compliance with the latest revision of 
Mil-STO-883, Class B. 

WRITE 
~~ 

ARRAY 
04-<~ 

REAO 
~ 

RSIX 

RSOX 

FUOIR 

POINTER 

XPANSION 
LOGIC 

CEMOS Is a trademark 01 Integrated Device Technology. Inc. 

256 x 16 
512 x 16 
1024 x 16 

SERIAL OUTPUT I 
LOGIC I 

i ~ 
SOCP SO 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

01990 Integrated Device Technology. Inc. 6.8 

POINTER 

'--- - --..-
FLAG - --..-
LOGIC - ~ 

- ~ 
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10172105,10172115, 10172125, 
256 X 16,512 X 16,1024 X 16 PARALLEL-TD-SERIAL CMOS AFO MIUTARY ANO COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

W 
Do 
01 
02 

03 
04 

05 
06 
07 
EF 
FF 
HF 

RSIX 
GNO 

Vee 
015 
014 
013 

012 
011 

010 
09 
08 
RS 
SO 
SOCP 
RSOXlAEF 
FUOIR 

INDEX 
u It) ., I') ... °l~ u ......... 

CC:»CCC 

L..IW W llL..1WW 

]5 ., I') N U ~ C;; ~29[ 

]6 28[ 

]7. 27 [ 

]8 26[ 
]9 J32-1 25 [ 
]10 24[ 
]11 23[ 

]12 22[ 

]13:!:~.~t::~~~21[ 
,....,,...,,....,,.....,,.....,,...,,...., 

o x Z! Z! a: Ill. Q. ZU;»o!;!i8 
a: 1.::1 X (J) Ll. O 

012 

011 
010 

09 
08 
RS 
NC 
SO 
NC 

2665 drw 02 

DIP/SOIC 
TOP VIEW 

(J) 
a: 

PLCC 
TOP VIEW 

PIN DESCRIPTIONS 
Symbol Name 110 Description 

00-015 Inputs I Data inputs for 16-bit wide d$lta. 

AS Reset I When ~is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. ~ and ~o HIGH. EF and AEF go LOW. A reset is required before an initial WRITE 
after power-up. must be high during the 1m cycle. Also the Rrst Load pin (I=[) is programmed 
only during Reset. 

W Write I A write cycle is initiated on the failing edge of WRITE if the Full Flag (FF) is not set. Data set-up 
and hold times must be adhered to with respect to the rising edge of WRITE. Data is stored In 
the RAM array sequentially and independently of any ongoing read operation. 

SOCP Serial Output I A serial bit read cycle is initiated on the rising edge of SOCP If the Empty Flag (91 Is not set. In 
Clock both Depth and Serial Word Width Expansion modes, all of the SOCP pins are tied together. 

FUDIR First Loadl I This Is..!. dual purpose Input used In the width and de~ expansion confiQ.!:!!atlons. The Rrst 
Direction Load (Fl.) function is programmed only during Reset (RS) and a LOW on FL indicates the first 

device to be loaded with a byte of data. All other devices should be programmed HIGH. The 
Direction (DIR) function is programmed during operation after Reset and tells the device whether 
to read out the Least Significant or Most Significant bit first. 

RSIX Read Serial In I In the single device configuration, RSIX is set HIGH. In depth expansion or daisy chain 
Expansion expansion, RSIX is connected to RSOX (expansion out) of the previous device. 

SO Serial Output 0 Serial data Is output on the Serial Output (SO) pln~ Data Is clocked out LSB or MSB depending 
on the Direction pin programming. During Expansion the SO pins are tied together. 

FF Full Flag a When ~ goes LOW, the device Is full and further WRITE operations are inhibited. When FJ! is 
HIGH, the device is not full. 

EF Empty Flag 0 When EF goes LOW, the device is empty and further READ operations are inhibited. When EF is 
HIGH. the device Is not empty. 

~ Half-Full Flag 0 When HF Is LOW, the device Is more than half-full. When HF Is HIGH, the device Is empty to 
half-full. 

RSOX/AEF Read Serial 0 This is a dual pu~ output. In the single device configuration (RSIX HIGH). this is an ~ 
Out Expansion ~ut pin. When AEFis LOW. the device is empty-to-(lIS full -1) or [1/S full +1)-to-fuli. When 
Almost-Empty, AE is HIGH, the device is 1/S-full up to 7/S-full. In the Expansion configuration (RSOX 
Almost-Full connected to RSIX of the next device) a pulse is sent from RSOX to RSIX to coordinate the 
Flag width. depth or daisy chain expansion. 

Vee Power Supply Single power suppiy of 5V. 

GND Ground Single ground of OV. 
2665tl1 01 
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10T72105,10172115, 10172125, 
256 x 16,512 x 16,1024 x 16 PARALLEL·Te-SERIAL CMOS FIFO MIUTARY ANO COMMERCIAL TEMPERATURE RANGES 

STATUS FLAGS 
Number of Words In FIFO 

10T72105 10T72115 10T72125 

0 0 0 

1-31 1~3 1-127 

32-128 64-256 128-512 

129-224 257-448 513-896 

225-255 449-511 897-1023 

256 512 1024 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal -0.5 to + 7.0 -0.5 to + 7.0 V 
Voltage with 
Respect to GND 

TA Operating o to +70 -55 to +125 ·C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 ·C 
Under BiaS 

TSTG Storage -55 to + 125 -65 to + 155 ·C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 26651b103 

1. Stresses greater than those listed under· ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 

FF AEF RF 
H L H 

H L H 

H H H 

H H L 

H L L 

L L L 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vccc Commercial Supply 4.5 5.0 
Voltage 

VCCM Military Supply 4.5 5.0 
Voltage 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.0 -
Commercial 

VIH Input High Voltage 2.2 -
Military 

VIL(1) Input Low Voltage - -
Commercial & 
Military 

conditions above those indicated in the operational sections of this NOTE: 
specification is not implied. Exposure to absolute maximum rating 1. 1.5V undershoots are allowed for 10ns once percyde. 
conditions for extended periods may affect reliability: 

DC ELECTRICAL CHARACTERISTICS 
(Commercial Vcc = 5.0V ± 10%, TA = O°C to +70°C; Military Vcc = 5V ± 10%, TA = -55°C to +125°C) 

10T72105110T721151 10T72105I1DT721151 
1DT72125 10T72125 

Commercial Military 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

IIL(1) Input Leakage Current (Any Input) -1 - 1 -10 - 10 

IOL(2) Output Leakage Current ·10 - 10 -10 - 10 

VOH Output Logic "1" Voltage lOUT. ·2mA(5) 2.4 - - 2.4 - -
VOL Output Logic "0· Voltage lOUT .. 8mA(6) - - 0.4 - - 0.4 

ICC1(3) Power Supply Current - 50 100 - 75 125 

ICC2(3) Average Standby Current - 4 8 - 4 12 

(W .. RS = FUDIR .. VIH)(SOCP - VIL) 
ICC3(3,4,7) Power Down Current - 1 6 - 1 8 

NOTES: 
1. Measurements with 0.4 S VIN S VOUT. 
2. SOCP S VIL, 0.4 S VOUT S Vcc. 
3. Icc measurements are made with outputs open. 
4. AS = rnDlR = W = Vee - 0.2V; SOCP S 0.2V; all other inputs ~ Vee - 0.2 or S 0.2V. 
5. For SO, lOUT = -4mA. 
6. For SO, lOUT = 16mA. 
7. Measurements are made after reset. 

6.8 

'EF 
L 

H 

H 

H 

H 

H 
26651b102 

Max. Unit 

5.5 V 

5.5 V 

0 V 

- V 

- V 

0.8 V 

26651b104 

Unit 

~ 

~ 
V 

V 

rnA 

rnA 

rnA 
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10172105,10T72115, 1DT72125, 
256 x 16, 512 X 16, 1024 X 16 PARALLEL·TC>-SERIAL CMOS FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vce = SV±10%, TA = O°C to +70°C; Military: Vee = sv ± 10%, TA = -SsoC to +12S°C) 

COM'l COMMERCIAL AND MIUTARY 
72105115 72105x25 72105x50 72105x80 
72115115 72115x25 72115x50 72115x80 
72125115 72125x25 72125x50 72125x80 

Symbol Parameter Figure Min. Max. Min. Max. Min. Max. Min. Max. ' Unit 

ts Parallel Shift Frequency - - 40 - 28.5 - 15 - 10 MHz 

tSOCP Serial Shift Frequency - - 50 - 50 - 40 - 28 MHz 

PARAllEL INPUT TIMINGS 

twc Write Cycle Time 2 25 - 35 - 65 - 100 - ns 

twpw Write Pulse Width 2 15 - 25 - 50 - 80 - ns 

tWR Write Recovery Tlme 2 10 - 10 - 15 - 20 - ns 

tDS Data Set·up Time 2 10 - 12 - 15 - 15 - ns 

tDH Data Hold Time 2 0 - 0 - 2 - 5 - ns 

tWEF Write High to 1:F High 5,6 - 30 - 35 - 45 - 50 ns 

tWFF Write Low to ~ Low 4, 7 - 30 - 35 - 45 - 50 ns 

tWF Write Low to Transitioning fW, ~ 8 - 30 - 35 - 45 - 50 ns 

tWPF Write Pulse Width After FF High 7 15 - 25 - 50 - 80 - ns 

SERIAL OUTPUT TIMINGS 

tsocp Serial Clock Cycle Tlme 3 20 - 20 - 25 - 35 - ns 

tsocw Serial Clock Width HighlLow 3 8 - 8 - 10 - 15 - ns 

tSOPD SOCP Rising Edge to SO Valid Data 3 - 14 - 14 - 15 - 17 ns 

tSOHZ SOCP Rising Edge to SO at High z(1) 3 3 14 3 14 3 15 3 17 ns 

tsoLZ SOCP Rising Edge to SO at Low Z(l) 3 3 14 3 14 3 15 3 17 ns 

tSOCEF SOCP Rising Edge to EF Low 5,6 - 35 - 35 - 45 - 50 ns 

tSOCFF SOCP Rising Edge to ff High 4,7 - 35 - 35 - 45 - 50 ns 

tSOCF SOCP Rising Edge to Transitioning 8 - 35 - 35 - 45 - 50 ns 
HF, ill 

tREFSO SOCP Delay After EF High 6 35 - 35 - 65 - 100 - ns 

RESET TIMINGS 

tRSC Reset Cycle Time 1 25 - 35 - 65 - 100 - ns 

tRS Reset Pulse Width 1 15 - 25 - 50 - 80 - ns 

tRSS Reset Set·up Tlme 1 15 - 25 - 50 - 80 - ns 

tRSR Reset Recovery Time 1 10 - 10 - 15 - 20 - ns 

EXPANSION MODE TIMINGS 

tFLS FL Set·up Time to RS Rising Edge 9 7 - 7 - 8 - 10 - ns 

tFLH FL Hold Time to RS Rising Edge 9 0 - 0 - 2 - 5 - ns 

tDIRS DIR Set-up Tlme to soep Rising 9 10 - 10 - 12 - 10 - ns 
Edge 

tDIRH DIR Hold Time from SOCP Rising 9 5 - 5 - 5' - 5 - ns 
Edge 

tSOXD1 SOCP Rising Edge to RSOX Rising 9 - 15 - 15 - 17 - 20 ns 
Edge 

tSOXD2 SOCP RiSing Edge to RSOX Falling 9 - 15 - 15 - 17 - 20 ns 
Edge 

tSIXS RSIX Set-up Tlme to SOCP Rising 9 5 - 5 - 8 - 15 - ns 
Edge 

tSIXPW RSIX Pulse Width 9 10 - 10 - 15 - 20 - ns 

NOTE: 2665tl106 

1. Guaranteed by design minimum times, not tested. 
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IDT72105,IDT72115, IDT72125, 
256 x 16,512 x 16, 1024 X 16 PARALLEL-lO-SERIAL CMOS FIFO 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels, 

Output Load 

GNDto 3.0V 

Sns 

l.SV 
1.SV 

See Figure A 
26651b1 07 

CAPACITANCE (TA = +25°C. f = 1.0MHz) 

Symbol Parameter(1) Conditions 

ON Input Capacitance VIN - OV 

CoUT Output VOUT - OV 
Capacitance 

NOlE: 
1. This parameter is sampled and not 100% tested. 

FUNCTIONAL DESCRIPTION 
Parallel Data Input 

Max. Unit 

10 pF 

12 pF 

2665 tbI 06 

The device must be reset before beginning operation so 
that all flags are set to initial state. In width or depth expansion 
the First Load pin (FU) must be programmed to indicate the 
first device. 

The data is written into the FIFO in parallel through the 
00-15 input data lines. A write cycle is initiated on the falling 
edge of the Write {W) signal provided the Full Flag (FF) is not 
asserted. If the W signal changes from HIGH-to-LOW and the 
Full Flag (FF) is already set. the write line is inhibited internally 
from incrementing the write pointer and no write operation 
occurs. 

Data set-up and hold times must be met with respect to the 
rising edge of Write. On the rising edge of W. the write pOinter 
is incremented. Write operations can occur simultaneously or 
asynchronously with read operations. 

MIUlARY AND COMMERCIAL TEMPERATURE RANGES 

SV 

1.1Kn 

TO 
OUTPUT ---1>-----.. 

PIN 
680n 30pF· 

2665drw03 

or equivalent circuit 

Figure A. Output Load 

*Indudes jig and scope capacitances. 

Serial Data Output 
The serial data is output on the SO pin. The data is clocked 

out on the rising edge of SOCP providing the Empty Flag (EF) 
is not asserted. If the Empty Flag is asserted then the next 
data word is inhibited from moving to the output register and 
being clocked out by SOCP. 

The serial word is shifted out Least S~ificant Bit or Most 
Significant Bit first. depending on the FUDIR level during 
operation. A LOW on DIR will cause the Least Significant Bit 
to be read out first. A HIGH on DIR will cause the Most 
Significant Bit to be read out first. 

~-------------------tRSC-----------------~ 

~---------------------tRS----------------~ 

~------------tRSS---------------~+---

SOCP NOTE 2 

NOlE: 
1. E1!.~. fii! and AEF may change status during Reset, but flags will be valid at tRSC. 
2. soep should be in the steady low or high during tRSS. The first low-high (or high~low) transition can begin after tRSR. 

Figure 1. Reset 

6.8 
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IDm105,IDm115, IDT72125, 
256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

twc 

twpw 

~f\.. 

L 

~ t OS I 

D0-15 

Figure 2. Write Operation 

~ .......... -lnsocp .......... --~ 

o 
seep 

so 
(First Device in Width Expansion Mode) 

so --------------~----------~ 

NOTE: 

(Single Device Mode or Second 
Device in Width Expansion Mode) 

~~ .......... -tSOPD--""''''''~ 

1. In Single Device Mode, SO will not tri-state except afterreset. 
Figure 3. Read Operation 

tWR 

/~ ,~~ 

J 

tDH 2665drw04 

2665drwOS 

LAST WRITE IGNORED 
WRITE 

FIRST READ ADDITIONAL READS FIRST WRITE 

o n-1 o n-1 

soep 

FF 

2665 drw 06 

Figure 4. Full Flag from Last Write to First Read 

ADDITIONAL 
LAST READ NO READ FIRST WRITE WRITES FIRST READ 

o n-1 
soep 

EF 

VALID 

2665 aw 07 
NOTE: 
1. SOCP should not be clocked until Ei= goes high. 

Figure 5. Empty Flag from Last Read to First Write 
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IDT72105,IDT72115, 1DT72125, 
256 x 16,512 X 16, 1024 X 16 PARALLEL-TQ.SERIAL CMOS FIFO UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATAIN ====><~ ...................................................................................................................................................... ....... 
\ r "'----------", !.-- t WEF 

EF ------------------' 
NOTE 1 

SOCP 

NOTE 2 

SO --................................... ----------~----------~~ 

NOTE: 
1. SOCP should not be clocked until Ei= goes high. 
2. In Single Device Mode, SO will not tli-state except after Reset. It will retain the last valid data. 

Figure 6. Empty Boundary Condition Timing 

o 
SOCP 

FF 

Vi 
-+I"'If--tOH 

DATA IN .................... -+ ......................... -c DATA IN VALID 

SO ..... _-.,;:L..-_-< DATA OUT VALID 
NOTE: 
1. Single Device Mode will not tri-state but will retain the last valid data. 

Figure 7. Full Boundary Condition nmlng 

wt"---------J/ 
HALF· FULL (1/2) 

HF HALF· FULL + 1 

SOCP 

ALMOST· FULL r1l8 FULL + 1) 

1/8 FULL 
ALMOST· EM PlY 

AEF (1/8 FULL -1) 

Figure 8. Half-Full, Almost-Full and Almost-Empty nmlngs 

6.8 

n-1 

/"""""\--

NOTE 1 

HALF· FULL 

7/8 FULL 

ALMOST·EMPlY 
(1/8 FULL -1) 

2665 drw08 

2665 drw 09 
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10T72105,10T72115, 1OT72125, 
256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CUOS FIFO IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RS ,,~ ________ ~ 
15 o 

SOCP 

FUDIR 

RSOX 

RSIX 

2665drw12 

Figure 9. Serial Read Expansion 

OPERATING CONFIGURATIONS 
Single Device Mode 

The device must be reset before beginning operation so 
that all flags are set to location zero. In the standalone case, 
the RSIX line is tied HIGH and indicates single device opera
tion to the device. The RSOXlAEFpin defaults to AEF and 
outputs the Almost-Empty and Almost-Full Flag. 

Width Expansion Mode 
In the cascaded case, word widths of more than 16 bits can 

be achieved by using more than one device. By tying the 
RSOX and RSIX pins together, as shown in Figure 11, and 
programming which is the Least Significant Device, a cas
caded serial word is aChieved. The Least Significant Device 

PARALLEL DATA IN 

Vee 

SERIAL OUTPUT CLOCK 

RSIX 

SOCP 

00-15 
RSOXlAEF 

SO 

Figure 10. Single Device Configuration 

6.8 

ALMOST-EMPTY/FULL FLAG 

SERIAL DATA OUT 
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IDT72105,IDT72115, IDT72125, 
256 x 16, 512 x 16, 1024 x 16 PARALLEL·TO-SERIAL CMOS FIFO UIUTARY AND CO ...... ERCIAL TE ... PERATURE RANGES 

Inputs Internal Status Outputs 

Modo ~ F[ CIR Road Pointer Write Pointer AEF. 'EF ~ RF 
Reset 0 X ·X Location Zero Location Zero 0 1 1 
ReadlWrite 1 X 0,1 Incremen~1) Incremen~1) X X X 

NOTE: 26651b109 

1. Pointer will increment if appropriate flag is HIGH. 

Table 1. Reset and First Load Truth Table-Slngle Device ConnguraUon 

is programmed by a LOW on the FUDIR pin during reset. All 
other devices should be programmed HIGH onthe FUDIR pin 
at reset. 

The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is three stated, 
only the device which is currently shifting out is enabled and 
driving the 1-bit bus. NOTE: After reset, the level on the 

FUDIR pin decides if the Least Significant or Most Significant 
Bit is read first out of each device. 

The three flag outputs, Empty (EF), Half-Full (HF) and 
Full (FF), should be taken from the Most Significant Device (in 
the example, FIFO #2). The Almost-Empty and Almost-Full 
Flags are not available due to using the RSOX pin for 
expansion. 

PARALLEL DATA IN SERIAL OUTPUT CLOCK 

LOW AT RESET ~ HIGH AT RESET 

" ~ ~ 
D0-15 SOCP FUDIR - 016-31 EF SOCP FUDIR EF ~ EMPTY FLAG 

HALF-FULL FLAG 

FULL FLAG 

- -
W FIFO #1 HF W FIFO #2 HF ~ 

-
RSIX RSOX SO FF RSIX RSOX SO FF ~ 

f 

SERIAL DATA OUT 

2665d1w 14 
Figure 11. Width Expansion for 32·blt Parallel DIl<ta In 

Depth Expansion (Daisy Chain) Mode 
The IDT721 05/15/25 can easily be adapted to applications 

where the requirements are for greater than 1024 words. 
Figure 12 demonstrates Depth Expansion using three 
IDT72105/15/25s and an IDT74FCT138 Address Decoder. 
Any depth can be attained by adding additional devices. The 
Address Decoder is necessary to determine which FIFO to 
write data into. A byte of data should be written sequentially 
into each FIFO so that the RSOXIRSIX handshake can control 
reading out the data in the correqt sequence. The 
IDT72105/15/25 operates in the Depth Expansion Mode 
when the following conditions are met: 

1. The first device must be designated by programming FL 
LOW at Reset. All other devices to be programmed HIGH. 

2. The Read Serial Out Expansion (RSOX) of each device 
must be tied to the Read Serial In Expansion (RSIX of the 
next device in the manner shown). 

6.8 

3. External logic is needed to generate composite Em~, I!I 
Half-Full and Full Flags. This requires the OR-ing of all EF, iii 
HF and FF Flags. 

4. The Almost-Empty and Almost-Full Flag is not available 
due to using the RSOX pin for expansion. 

Compound Expansion (Daisy Chain) Mode 
The IDT72105/15/25 can be expanded in both l.Iepth and 
width as Figure 13 indicates: 

1. The RSOX-to-RSIX expansion signals are wrapped 
around seCJ!!.entially. 

2. The write (W) signal is expanded in width. 
3. Flag signals are only taken from the Most Significant 

Devices. 
4. The Least Significant Device in the array must be 

programmed with a LOW on FUDIR during reset. 
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IDT72105,IDT72115, IDn2125, 
258 x 16,512 x 16, 1024 X 16 PARALLEL-T0-8ERIAL CMOS FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

LOW AT RESET 

! 
PA RALLEL DATA IN .. 

D~15 FLIDIR EF - RSIX 

~ W FIFO #1 HF -
rt' SOCP RSOX SO FF -

ADDRESS 00 I 
DECODER 01 
74FCT138 10 - :-- HIGH AT RESET 

! ... 
D~15 FLIDIR EF - RSIX --f-

'-~ W FIFO #2 HF 

SERIAL 0 UTPUTCLOCK SOCP RSOX SO FF -- r--

I 
HIGH AT RESET 

! .. 
D~15 FLJDIR EF . RSIX 

'---~ W FIFO #3 HF -f-

4 SOCP RSOX SO FF 

I 

Figure 12. A 3K x 16 Parallel-to-Serlal FIFO ualng the1DT72125 

, , 

I 
I 

I 
I 

SERIALD 

EMPTY 
FLAG 

HALF-FULL 
FLAG 

FULL 
FLAG 

ATAOUT 

2685d!w15 

Inputs Internal Status Outputs 

Mode ~ F[ DIR Read Pointer Write Pointer EF RF,"~ 

Reset-First Device 0 0 X· Location Zero Location Zero 0 1 

Reset All Other Devices 0 1 X Location Zero Location Zero 0 1 
Readl'Nrite 1 X 0,1 X X X X 

NOTE: 2685tl110 
1. RS = Reset Input. FDFIR = FIrst LoadIDirection. ~ = Empty Flag Output. Rf! = Half- Full Flag Output. FF' = Full Flag Output 

Table 2. Reaet and Firat Load Truth Table-Width/Depth Compound Expanalon Mode 

6.8 10 



10T72105,10T72115, 10T72125, 
256 x 16,512 X 16, 1024 X 16 PARALLEL·TQ.SERIAL CMOS FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

~I--r. 
I....--t 

-I-~ .. 1-_ 

-~ .. 
'----

PARALLEL DATA IN 

I 

! • SOCP FUDIR EF 
D0-15 

FIFO#1 HF 
Iii -

RSIX RSOX SO FF 

t I I 

! • SOCP FUDIR EF 
D0-15 

FIFO #3 HF 
Iii 

RSIX RSOX so FF 

i I I 

1 • SOCP FUDIR EF 
D0-15 

FIFO #5 HF 

Iii 
RSIX RSOX so FF 

i I I 

ADDRESS 
DECODER 
74FCT138 

00 01 10 

I 

~ 
SOCP FUDIR .. 

D16-31 .. 
FIFO #2 

4 Vi 
RSIX RSOX SO 

t I 
I 

~ ~ 
SOCP FUDIR ... 

D16-31 
FIFO #4 

-H Vi 
RSIX RSOX so 

t I 1 
I 

! ! 
soep FUDIR .. - D16-31 

FIFO#S - Vi -
RSIX RSOX so 

f I 1 

SERIAL OUTPUT CLOCK 
LOW ON RESET 
HIGH ON RESET 

EF 

HF >--- r---P- EMPTY 
FLAG 

FF i-

EF r-r-r-

HF 

FF -'- '-

EF ---f-

HF -'-

FF 

I 
I 

, , 

SERIAL 

HALF·FULL 
FLAG 

FULL 
FLAG 

DATA OUT 

2665 drw 16 

Figure 13. A 3K X 32 Parallel·to-Serlal FIFO using the 10172125 
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IDT72105,IDT72115, IDT72125, 
256 x 16, 512 X 16,1024 X 16 PARALLEL·lO-SERIAL CMOS FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT 
XXXXX 

Device 
Type 

x x x x 
Power Speed Package Processl 

Temperature 
Range 

'-------i Military (-55°C to +125°C) 
I 

BBLANK Commercial (O°C to +70°C) . 

Compliant to MIL-STD-883, Class B 

TP 
SO 

'---------~J 

TC 

15 

Plastic THINDIP (300mil) 
Small Outline (Gull Wing) 
Plastic Leaded Chip Carrier 
Sidebraze THINDIP (300 mil) 

'--_____________ ~25 (50MHz serial shift rate) Parallel Access 
(40MHz serial shift rate) Time (tA ) 

Com'l only (50 MHz serial shift rate) } 

50 
80 (28MHz serial shift rate) in ns 

'--------------------------~ L Low Power 

72105 256 x 16-Bit Parallel-to-Serial FIFO 
'---------------------------------; 72115 512 x 16-Bit Parallel-to-Serial FIFO 

72125 1024 x 16-Bit Parallel-to-Serial FIFO 

6.8 

2005 dlW 17 
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G CMOS PARALLEL-la-SERIAL FIFO 10172131 

2048 x 9-811 & 4096 x 9-811 ID172141 

Integrated Device Technology, Inc.. 

FEATURES: 
• 35ns parallel port access time, 45ns cycle time 
• 50MHz serial port shift rate 
• Expandable in depth and width with no external 

components 
• Programmable word lengths including 7-9,16-18,32-36 

bit using Flexishift™ serial output without using any 
additional components 

• Multiple status flags: Full, Almost-Full (1/8 from full), 
HaH-Full, Almost Empty (1/8 from empty), and Empty 

• Asynchronous and simultaneous read and write 
operations 

• Dual-port zero fall-through architecture 
• Retransmit capability in single device mode 
• Produced with high-performance, low power CEMOSTM 

technology 
• Available in 28-pin ceramic and plastic DIP packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT72131/72141 are high-speed,low power parallel

to-serial FIFOs. These FIFOs are ideally suited to serial 
communications applications, tape/disk controllers, and local 
area networks (LANs). The IDT72131/72141 can be 
configured with the IDTs serial-to-parallel FIFOs (IDT72132/ 
72142) for bidirectional serial data buffering. 

The FIFO has a 9-bit parallel input port and a serial output 
port. Wider and deeper parallel-to-serial data buffers can be 
built using multiple IDT72131/72141 chips. IDTs unique 
Flexishift serial expansion logic (SOX, NR) makes width 
expansion possible with no additional components. These 
FIFOs will expand to a variety of word widths including 8, 9, 16, 
and 32 bits. The I DT72131/141 can also be directly connected 
for depth expansion. 

Five flags are provided to monitor the FIFO. The full and 
empty flags prevent any FIFO data overflow or underflow 
conditions. The almost-full (7/8), half-full, and almost empty 
(1/8) flags signal memory utilization within the FIFO. 

The IDT72131/72141 is fabricated using IDTs high-speed 
submicron CEMOS technology. Military grade product is 
manufactured in compliance with the latest revision of 
MIL-STD-883, Class B. 

00-08 

WRITE 
POINTER 

FU~~~ RESET LOGIC I 

CEMOS and Flexishift are trademarks of Integrated Device Technology. Inc. 

· · 
RAM ARRAY 

2048 x 9 
4096 X 9 · · • 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CI990 Integrated Device Technology, Inc. 6.9 

8
EF 

FLAG AEF 
LOGIC IHF 

FF 

04 06 07 08 

SOX 

SO 

2751 drwOl 
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IDT72131, IDT72141 
CMOS PARALLEL·Te-SERIAL FIFO 2048 x 9·81T & 4096 X 9·81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Symbol Name I/O Description 

00-08 Inputs I Data inputs for 9-bit wide data. 

RS Reset I When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and F~o high, and AEF and EF go low. A reset is required before an initial WRITE 
after power-up. W must be high and SOCP must be low during RS cycle. 

W Wr~e I A write cycle is initiated on the falling edge of WRITE if the Full Flag (FF) is not set. Data set· 
up and hold times must be adhered to with respect to the rising edge of WRITE. Data is stored 
in the RAM array sequentially and independently of any ongoing read operation. 

SOCP Serial Output I A serial bit read cycle is initiated on the rising edge of SOCP if the Empty Flag (EF) is not set. In 
Clock both Depth and Serial Word Width Expansion modes, all of the SOCP pins are tied together. 

NR Next Read I To program the Serial Out data word width, connect NR with one of the Data Set pins (04, Os, 
07 and 08). For example, NR • 07 programs for a 8-bit Serial Out word width. 

FlJRT First Load! I This is a dual purpose input. In the single device configuration (XI grounded), activating 

Retransmit 
retransmit (FL1RT-low) will set the internal READ pointer to the first location. There is no effect 
on the WRITE pointer. W must be high and SOCP must be low before setting FlJRT low. 
Retransmit is not compatible with depth expansion. In the depth expansion configuration, FlJRT 
grounded indicates the first activated device. 

XI Expansion In I !!!. the single device configuration, XI is grounded. In depth expansion or daisy chain expansion, 
XI is connected to XO (expansion out) of the previous device. 

SOX Serial Output I In the Serial Output Expansion mode, the SOX pin of the least significant device is tied high. The 
Expansion SOX pin of all other devices is connected to the Qe pin of the previous device. Data is then 

clocked out least significant bit first. For single device operation, SOX is tied high. 

SO Serial Output 0 Serial data is output on the Serial Output (SO) pin. Data is clocked out Least Significant Bit first. 
In the Serial Width Expansion mode the SO pins are tied together and each SO pin is tristated 
at the end of the byte. 

FF Full Flag 0 When FF goes low, the device is full and further WRITE operations are inhibited. When FF is high, 
the device is not full. 

EF Empty Flag 0 When EF goes low, the device is empty and further READ operations are inhibited. When EF 
is high, the device is not empty. 

AEF Almost-Empty! 0 When AEF is low, the device is empty to 118 full or 7/8 to completely full. When AEFis high, the 
Almost-Full Flag device is greater than 1!8 full, but less than 718 full. 

XOIHF Expansion Out! 0 This is a dual-purpose output. In the single device configuration (XI grounded), the device is more 
Half-Full Flag than half full when HF is low. In the depth expansion configuration (XO connected to Xi of the 

next device), a pulse is sent from XO to Xi when the last location in the RAM array is filled. 

04,Os, DataSet 0 The appropriate Data Set pin (04, Os, 07 and 08) is connected to NR to program the Serial Out 
07 and data word width. For example: Os - NR programs a 7-bit word width, 08 - NR programs a 9-bit 
08 word width, etc. 

Vee Power Supply Single Power Supply of 5V. 

GND Ground Single ground at OV. 
2751tl101 

STATUS FLAGS 
Number of Words In FIFO 

IDT72131 IDT72141 FF AEF HF EF 

0 0 H L H L 

1·255 1·511 H L H H 

256-1024 512-2048 H H H H 

1025-1792 2049-3584 H H L H 

1793-2047 3585-4095 H L L H 

2048 4096 L L L H 
2751 tlI02 
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10172131,IDT72141 
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 

PIN CONFIGURATION 

W 
D4 
03 
02 
01 
Do 
Xi 

SOX 
soep 

SO 
AEF 

FF 
04 

GNO 

DIP 
TOP VIEW 

Vee 
05 
06 
07 
06 
FURT 
RS 
EF 
~ 
GNO 
Os 
07 
06 
'fm 

2751 drw02 

RECOMMENDED OPERATING CONDITIONS· 
Symbol Parameter Min. Typ. Max. Unit 

VCCM Military Supply 4.5 5.0 5.5 V 
Voltage 

Vee Commercial Supply 4.5 5.0 5.5 V 
Voltage 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.0 - - V 
Commercial 

VIH Input High Voltage 2.2 - - V 
Military 

VIL(I) Input Low Voltage - - 0.8 V 
NOTE: 2751 III 05 
1. 1.5V undershoots are allowed for lOns once per cycle. 

DC ELECTRICAL CHARACTERISTICS 

IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

louT DC Output 50 50 mA 
Current 

NOTE: 2751 III 03 

1 .. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause pennanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN - OV . 10 pF 

CooT Output Capacitance Vour- OV 12 pF 

NOTE: 2751 III 04 

1. This parameter is sampled and not 1 00% tested. 

(Commercial: Vee = 5.0V ± 10%, TA = O°C to +70°C; Military: Vce = 5.0V ± 10%, TA = -55°C to +125°C) 
ID17213111D172141 IDT72131I1DT72141 

Commercial Military 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit 
IIL(1) Input Leakage Current -1 - 1 -10 - 10 ~ 

(Any Input) 
1oL(2) Output Leakage Current -10 - 10 -10 - 10 ~ 
VOH Output Logic ·1· Voltage, 2.4 - - 2.4 - - V 

louT - -8mA 

VOL Output Logic ·0· Voltage - - 0.4 - - 0.4 V 
louT - 16mA 

Icc 1 (3) Power Supply Current - 90 140 - 100 160 mA 

1cc2(3) Average Standby Current - 8 12 - 12 25 mA 

rN - RS - FURT - VIH) 
(SOCP- VIL) 

Icc3(L)(3,4) Power Down Current - - 2 - - 4 mA 

Icc3(S)(3,4) Power Down Current - - 8 - - 12 mA 

NOTES: 2751 III 06 

1. Measurements with 0.4 S VIN S VOUT. 
2. SOCP S VIL. 0.4 S VOUT S Vee. 
3. lee measurements are made with outputs open. 
4. ~ = FORT = W = Vee -O.2V; SOCP S 0.2V; all other inputs ~ Vee -O.2V or S 0.2V. 

6.9 3 
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IDT72131,IDT72141 
CMOS PARALLEL·TO-SERIAL FIFO 2048 x 9·BIT & 4096 x 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = 5.0V ± 10%, TA = O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = ·55°C to +125°C) 

Commercial Military Mil. and Com'l. 

IDT72131x35 IDT72131x40 IDT72131xSO 
IDT72141x35 IDT72141x40 IDT72141x50 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

ts Parallel Shift Frequency - 22.2 - 20 - 15 MHz 

tsocp Serial-Out Shift Frequency - 50 - 50 - 40 MHz 

PARALLEL INPUT TIMINGS 

tos Data Set-up Time 18 - 20 - 30 - ns 

tOH Data Hold Time 0 - 0 - 5 - ns 

twc Write Cycle Time 45 - 50 - 65 - ns 

twPW Write Pulse Width 35 - 40 - 50 - ns 

twR Write Recovery Time 10 - 10 - 15 - ns 

tWEF Write High to EF High - 30 - 35 - 45 ns 

tWFF Write Low to FF Low - 30 - 35 - 45 ns 

tWF Write Low to Transitioning HF, AEF - 45 - 50 - 65 ns 

tWPF Write Pulse Width After FF High 35 - 40 - 50 - ns 

SERIAL OUTPUT TIMINGS 

tSOHZ SOCP Rising Edge to SO at High z<1) 5 16 5 16 5 26 ns 

tSOLZ soep Rising Edge to SO at Low Z(1) 5 22 5 22 5 22 ns 

tsopo SOCP Rising Edge 10 Valid Data on SO - 18 - 18 - 18 ns 

tsox SOX Set-up Time to SOCP Rising Edge 5 - 5 - 5 - ns 

tsocw Serial In Clock Width HighlLow 8 - 8 - 10 - ns 

tSOCEF soep Rising Edge (Bit 0 - Last Word) to EF Low - 20 - 25 - 25 ns 

tSOCFF soep Rising Edge to FF High - 30 - 35 - 40 ns 

tSOCF soep Rising Edge to HF, AEF, High - 30 - 35 - 40 ns 

tREFSO Recovery Time SOCP After EF High 35 - 40 - 50 - ns 

RESET TIMINGS 

tRSC Reset Cycle Time 45 - 50 - 65 - ns 

tRS Reset Pulse Width 35 - 40 - 50 - ns 

tRSS Reset Set-up Time 35 - 40 - 50 - ns 

tRSR Reset Recovery Time 10 - 10 - 15 - ns 

tRSF1 Reset to EF and AEF Low - 45 - 50 - 65 ns 

tRSF2 Reset to HF and FF High - 45 - 50 - 65 ns 

tRSQl Reset to Q Low 20 - 20 - 35 - ns 

tRSOH Reset to Q High 20 - 20 - 35 - ns 

RETRANSMIT TIMINGS 

tRTC Retransmit Cycle Time 45 - 50 - 65 - ns 

tRT Retransmit Pulse Width 35 - 40 - 50 - ns 

tRTS Retransmit Set-up Time 35 - 40 - 50 - ns 

tRTR Retransmit Recovery Time 10 - 10 - 15 - ns 

DEPTH EXPANSION MODE TIMINGS 

tXOL ReadM'rite to XO Low - 35 - 40 - 50 ns 

tXOH ReadM'rite to XO High - 35 - 40 - 50 ns 

tXI XI Pulse Width 35 - 40 - 50 - ns 

txlR XI Recovery Time 10 - 10 - 10 - ns 

tXIS XI Set-up Time 15 - 15 - 15 - ns 

NOTE: 2751 tlI07 

1. Guaranteed by design minimum times, not tested. 
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1DT72131,IDT72141 
CMOS PARAllEl·TO-SERIAl FIFO 2048 X 9·81T & 4096 X 9·81T IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(Commercial: Vee = 5.0V ± 10%, TA = O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = ·55°C to +125°C) 

Military and Commercial 

IDT72131x65 IDT72131x80 IDT72131x120 
IDT72141x65 IDT72141x80 IDT72141x120 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

ts Parallel Shift Frequency - 12.5 - 10 - 7 MHz 

tsocp Serial-Out Shift Frequency - 33 - 28 - 25 MHz 

PARALLEL INPUT TlMI~GS 

tDS Data Set-up Time 30 - 40 - 40 - ns 

tDH Data Hold Time 10 - 10 - 10 - ns 

twc Write Cycle Time 80 - 100 - 140 - ns 

twpw Write Pulse Width 65 - 80 - 120 - ns 

twR Write Recovery Time 15 - 20 - 20 - ns 

twEF Write High to EF High - 60 - 60 - 60 ns 

twFF Write Low to FF Low - 60 - 60 - 60 ns 

twF Write Low to Transitioning HF, AEF - 80 - 100 - 140 ns 

twPF Write Pulse Width After FF High 65 - 80 - 120 - ns 

SERIAL OUTPUT TIMINGS 

t50HZ SOCP Rising Edge to SO at High z(1) 5 20 5 25 5 35 ns 

tSOLZ SOCP Rising Edge to SO at Low Z(1) 5 22 5 30 5 35 ns 

tSOPD SOCP Rising Edge to Valid Data on SO - 22 - 30 - 35 ns 

t50x SOX Set-up Time to SOCP Rising Edge 5 - 5 - 5 - ns 

tsocw Serial In Clock Width HighlLow 10 - 15 - 15 - ns 

tSOCEF SOCP Rising Edge JBit 0 - Last Word) to EF Low - 30 - 30 - 30 ns 

tSOCFF SOCP Rising Edge to FF High - 50 - 60 - 65 ns 

tSOCF SOCP Rising Edge to HF, AEF, High - 50 - 60 - 65 ns 

tREFSO Recovery Time SOCP After EF High 65 - 80 - 120 - ns 

RESET TIMINGS 

tRSC Reset Cycle Time 80 - 100 - 140 - ns 

tRS Reset Pulse Width 65 - 80 - 120 - ns 

tRSS Reset Set-up Time 65 - 80 - 120 - ns 

tRSR Reset Recovery Time 15 - 20 - 20 - ns 

tRSFl Reset to EF and AEF Low - 80 - 100 - 140 ns 

tRSF2 Reset to HF and FF High - 80 - 100 - 140 ns 

tRSOl Reset to a Low 50 - 65 - 105 - ns 

tRSClH Reset to a High 50 - 65 - 105 - ns 

RETRANSMIT TIMINGS 

tRTC Retransmit Cycle Time 80 - 100 - 140 - ns 

tRT Retransmit Pulse Width 65 - 80 - 120 - ns 

tRTS Retransmit Set-up Time 65 - 80 - 120 - ns 

tRTR Retransmit Recovery Time 15 - 20 - 20 - ns 

DEPTH EXPANSION MODE TIMINGS 

tXOL ReadM'rite to XO Low - 65 - 80 - 120 ns 

txOH ReadM'rite to XO High - 65 - 80 - 120 ns 

tXI XI Pulse Width 65 - 80 - 120 - ns 

tXIR XI Recovery Time 10 - 10 - 10 - ns 

tXIS XI Set-up Time 15 - 15 - 15 - ns 

NOTE: 2751 tlIOB 

1. Guaranteed by design minimum times, not tested. 
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10172131, IDT72141 
CMOS PA.RAUEL·TO-SERIAL FIFO 2048 X 9·81T & 4096 X 9·81T 

AC TEST CONDITIONS 
Input Pulse Levels GNDto 3.0V 

Input RiselFall Times Sns 

Input Timing Reference Levels 1.SV 

Output Reference Levels 1.SV 

Output Load See Figure A 

27511b1 09 

FUNCTIONAL DESCRIPTION 

Parallel Data Input 
The data is written into the FIFO in parallel through the 

00-8 input data lin~. A write cycle is initiated on the falling 
edge of the Wr~(W) signal provided the Full Flag (FF) is not 
asserted. If the W signal changes from HIGH·to·LOW and the 
Full·Flag (FF) is already set, thewrite line is inhibited internally 
from incrementing the write pointer and no write operation 
occurs. 

Data set-up and hold times must be met with respect to the 
rising edge of Write. The data is written to the RAM at the write 
pointer. On the riSing edge of W, the write pointer is 
incremented. Write operations can occur simultaneously or 
asynchronously with read operations. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SV 

1.1Kn 

D.U.T. -...--... 

6800 30pF* 

2751 drw03 

or equivalent circuit 

Figure A. Ouput Load 

·Including jig and scope capacitances 

Serial Data Output 
The serial data is output on the SO pin. The data is clocked 

out on the rising edge of SOCP providing the Empty Flag (EF) 
is not asserted. If the Empty Flag is asserted then the next 
data word is inhibited from moving to the output register and 
being clocked out by SOCP. NOTE: SOCP should not be 
clocked while the Empty Flag is low. If it is, then two things will 
occur. One, invalid data will be read QLSOCP and two, SOCP 
will be out of sync with Next Read (NR). 

The serial word is shifted out Least Significant Bit first, that 
is the first bit will be DO, then 01 and so on up to the serial word 
width. The serial word width must be programmed by con· 
necting the appropriate Data Set line (04, 06, 07 or 08) to the 
NR input. The Data Set lines are taps off a digital delay line. 
Selecting one of these taps, programs the width of the serial 
word to be read and shifted out. 

~------------------------tRSC------------------------~ 

~------------------tRs---------~ -------. 

soep 

04,06,07,08 

NOTE: 2751 drw 11 

1. E'F',~ and W may change status during Reset. but flags will be valid at IAsc. 

Figure 1. Reset 
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10T72131,10T72141 
CMOS PARALLEL·TO-SERIAL FIFO 2048 x 9·BIT & 4096 x 9·BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

twc 

w ~r- "1~ ~r 
1\ j \ 

twpw tWR 

V '.i 
1\ /I 

~tDS J tDH-=:! I 2751 drw04 

00--8 

Figure 2. Write Operation 

SOCP 

sox 

50(1) 

50(2) -------+-----l 
2751 drw05 

Figure 3. Read Operation 
NOTES: 
1. This timing applies to the Active Device in Width Expansion Mode. 
2. This timing applies to Single Device Mode at Empty Boundary (ff = low) and the Next Active Device in Width Expansion Mode. 

LAST WRITE 

SOCP 

IGNORED 
WRITE 

o 

FIRST READ ADDITIONAL 
READS 

7fv\ 
n-1 

Figure 4. Full Flag from Last Write to First Read 
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IDT72131,IDT72141 
CMOS PARALLEL-TC>-SERIAL FIFO 2048 X 9-BIT & 4096 X 9-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

LAST READ NO READ FIRST WRITE ADDITIONAL FIRST READ 
WRITES 

soep 

SO VALID 

2751 drw07 

NOTE: 
1. SOCP should not be clocked until ~ goes high. 

Figure 5. Empty Flag from Last Read to First Write 

DATA IN 

soep (1) 

SO 

NOTE: 
1. SOCP should not be clocked until EF goes high. 

Figure 6. Empty Boundary Condition Timing 
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IDT72131,IDT72141 
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

soep 

DATA IN 

so ..... ------~--~ DATAOUT VALID 

Figure 7. Full Boundry Condition Timing 

w ~_~/ 

soep 

HALF-FULL (1/2) 

ALMOST-EMPTY 
(1/8 FULL-1) 

HALF-FULL + 1 

ALMOST FULL (7/8 FULL + 1) 

1/8 FULL 

Figure 8. Half Full, Almost Full and Almost Empty Timings 

6.9 

2751 drwOll 

HALF-FULL 

7/8 FULL 

ALMOST-EMPTY 
(1/8 FULL-1) 

2751 drw 10 
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IDT72131, IDT72141 
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

~----------------------tRTC--------------------~ 
~--------------tRT----------------~ 

RT --------~I 1,-----------+-----------

secp 

w 

NOTE: 
1. ~,AE'F',-m:-and ~ may change status during Retransmit, but flags will be valid at tATC. 

Figure 9. Retransmit 

WRITE TO LAST PHYSICAL LOCATION 

SOCP 

Figure 10. Expanslon.()ut 

~-----tXI-----~I---

t"1_---' 
secp 

Figure 11. Expansion-In 

6.9 

READ FROM LAST 
PHYSICAL LOCATION 

o 

2751 drw 12 

LAST 

2751 drw 13 
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IDT72131,IDT72141 
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 X 9-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OPERATING CONFIGURATIONS 

Single Device Configuration 
In the standalone case, the SOX line is tied HIGH and not 

used. On the first LOW-to-HIGH of the SOCP clock, all of the 

Data Set lines (04, OS) go low and a new serial word is started. 
The Data Set lines then go high on the equivalent SOCPclock 
pulse. This continues until the a line connected to NR goes 
high completing the serial word. The cycle is then repeated 
with the next LOW-to-HIGH transition of SOCP. 

PARALLEL DATA IN 

00·7 

SERIAL OUTPUT CLOCK 

Vee 

SO ~-+ SERIAL DATA OUTPUT 

Xi GND 

0 2 3 4 5 6 7 0 4 

SOCP 

04\ / \ / '--
06\ / \ / '--
07\ f\ IL 
NR\ f\ IL 

2751 drw 15 

Figure 12. Eight-Bit Word Single Device ConfiguraUon 

TRUTH TABLES 
TABLE 1: RESET AND RETRANSMIT-
SINGLE DEVICE CONFIGURATIONIWIDTH EXPANSION MODE 

Inputs Internal Status Outputs 

Mode RS FL XI Read Pointer Write Pointer AEF,EF FF 
Reset 0 X 0 Location Zero Location Zero 0 1 

Retransmit 1 0 0 Location Zero Unchanged X X 

ReadtWrite 1 1 0 Increment(1) Increment(1) X X 
NOTE: 
1. Pointer will increment if appropriate flag is HIGH. 

6.9 

HF 
1 

X 

X 
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IDTI2131,IDTI2141 
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-81T & 4096 x 9-81T 

Width Expansion Configuration 
In the cascaded case, word widths of more than 9 bits can 

be achieved by using more than one device. Bytying the SOX 
line of the least significant device HIGH and the SOX of the 
subsequent devices to the appropriate Data Set lines of the 
previous devices, a cascaded serial word is achieved. 

On the first LOW-to-HIGH clock edge of soep, all lines go 
LOW. Just as in the standalone case, on each corresponding 
clock cycle, the equivalent Data Set line goes HIGH in order 
of least to most significant. When the Data Set line which is 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

connected to the SOX input of the next device goes HIGH, the 
Do of that device goes HIGH, the cascading from one device 
to the next. The Data Set line of the most significant bit 
programs the serial word width by being connected to all NR 
inputs. 

The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is three stated, 
only the device which is currently shifting out is enabled and 
driving the 1-bil-bus. 

PARALLEL DATA IN 
16-BITS WIDE 

SERIAL DATA GND 
OUTPUT 

D0-8 Xi 
SO 

SERIAL OUTPUT SOCP FIFO #1 SOCP FIFO #2 
CLOCK 

Vee SOX SOX 
NR 08 NR 08 

o 9 10 14 15 

SOCP r\f\1\.fV\.J\AJV\ 
08 OF FIFO #1 \ t:--_...J1 n \ 
AND SOX OF \. '---
FIFO #2 '-----l\'t 

08 OF FIFO #2\ 
AND NR OF \ r---\ 
FIFO #1 AND '-----i.\'t~-----------{\~ L
FIFO #2 2751 drw 16 

Figure 13. Width Wxpanslon for 16-blt Parallel Data In. The Parallel Data In I. tied 10 Do-a of FIFO #1 and Do.a of FIFO #2. 
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10172131,10172141 
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-81T & 4096 x 9-81T 

Depth Expansion (Daisy Chain) Mode 
The IDT72131/41 can be easily adapted to applications 

where the requirements are forgreaterthan 2048/4096 words. 
Figure 14 demonstrates Depth Expansion using three 
I DT72131/41. Any depth can be attained by adding additional 
IDT72131/41 operates in the Depth Expansion configuration 
when the following conditions are met: 
1. The first device must be designated by grounding the 

First Load (FL) control input. 

FIFO #1 
IOT72141 

MIUTARY ANO COMMERCIAL TEMPERATURE RANGES 

2. All other devices must have FL in the high state. 
3. The Expansion Out (XO) pin of each device must be 

tied to the Expansion In (xi) pin of the next device. 
4. External logic is needed to generate a composite Full 

Flag (FF) and Empty Flag (EF). This requires the 
OR-ing of all EFs and OR-ing of all FFs (Le., all must 
be set to generate the correct composite FF or EF). 

5. The Retransmit (RT) function and Half-Full Flag (HF) 
are not available in the Depth Expansion mode. 

00-7 

00-7 

W/4-"'-+-+--+--W 

SOCP~t---~==========~ __ ~ __ ~L-~ 

Vec 

SO~~------------~ 

Vec 

Figure 14. A 12K x 8 Parallel-In Serlal-Out FIFO 

TABLE 2: RESET AND FIRST LOAD TRUTH TABLE
DEPTH EXPANSION/COMPOUND EXPANSION MODE 

Inputs Internal Status 

Mode RS FL XI Read Pointer Write Pointer 

Reset-First 0 0 (1) Location Zero Location Zero 
Oevice 

Retransmit ail 0 1 (1 ) Location Zero Location Zero 
Other Devices 

ReadlWrite 1 X (1 ) X X 
NOTES: 

2751 drw 17 

EF 

0 

0 

X 

1. Xi is connected to XO of previous device. 
2. RS = Reset Input. FURT = First Load/Retransmit. EF.= Empty Flag Ouput. FF = Full Flag Output. Xi = Expansion Input. 

6.9 

Outputs 

FF 

1 

1 

X 
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10T72131,10T72141 
CMOS PARALLEL·TO-SERIAL FIFO 2048 x 9·BIT & 4096 x 9·BIT 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x xxx x x 
Power Speed Package Process! 

Temperature 
Range 

y~lank 

'---______ ---11 P 
IC 

35 
40 

L--.. __________ ---/ 50 
65 
80 
120 

I---___________ ~IS 

IL 

L--_______________ ----II 72131 
I 72141 

6.9 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (OOe to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 

(40MHz ser!al sh~t rate) Parallel Access Time (~) 

(50MHz serial shift rate)} 
(50MHz serial shift rate) 

(33MHz senal shift rate) 
(28MHz serial shift rate) 
(25MHz serial shift rate) 

Standard Power 
Low Power 

2048 x 9-Bit Parallel-Serial FIFO 
4096 x 9-Bit Parallel-Serial FIFO 

2751 drw 18 
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t;J CMOS SERIAL-TO-PARALLEL FIFO IDT12132 

2048 X 9-BIT 
4096 X 9-BIT 

Integrated Devlc:e Technology, Inc. 

FEATURES: 
• 35ns parallel port access time, 45ns cycle time 
• 50MHz serial port shift rate 
• Expandable in depth and width with no external 

components 
• Programmable word lengths including 8, 9,16-18, and 

32-36 bit using Flexshift™ serial input without using any 
additional components 

• Multiple status flags: Full, Almost-Full (1/8 from full), 
Half-Full, Almost Empty (1/8 from empty), and Empty 

• Asynchronous and simultaneous read and write 
operations 

• Dual-port zero fall-through architecture 
• Retransmit capability in single device mode 
• Produced with high-performance, low-power CEMOSTM 

technology 
• Available in a 28-pin ceramic and plastic DIP packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

SICP 

SIX 
SI 

• • • 

IDT12142 

DESCRIPTION: 
The IDT7213202142 are high-speed, low-power serial-to

parallel FIFOs. These FIFOs are ideally suited to serial com
munications applications, tape/disk controllers, and local area 
networks (LANs). The IDT72132172142 can be configured 
with the lOTs parallel-to-serial FIFOs (IDT7213102141) for 
bidirectional serial data buffering. 

The FIFO has a serial input port and a 9-bit parallel output 
port. Wider and deeper serial-to-parallel data buffers can be 
built using multiple IDT72132172142 c~ lOTs unique 
Flexshift serial expansion logic (SIX, NW) makes width 
expansion possible with no additional components. These 
FI FOs will expand to a variety of word widths including 8, 9, 16, 
and 32 bits. The I DT721321142 can also be directly connected 
for depth expansion. 

Five flags are provided to monitor the FIFO. The full and 
empty flags prevent any FIFO data overflow or underflow 
conditions. The Almost-Full (7/8), Half-Full, and Almost 
Empty (1/8) flags signal memory utilization within the FIFO. 

The IDT72132172142 is fabricated using lOTs high-speed 
submicron CEMOS technology. Military grade product is 
manufactured in compliance with the latest revision of 
MIL-STD-883, Class B. 

~
EF 

FLAG AEF 
LOGIC IHF 

FF 

NEXT WRITE 
POINTER 

RAM ARRAY READ 
POINTER 

FU=~~ RESET 
LOGIC 

YJ--1 
EXPANSION f--.XOI LOGIC 

CEMOS and Flexlahlfl are trademarks 0/ Inlegrated Devk:e Technology. Inc. 

2048 x 9 
4096 x 9 

QO-o8 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CI990 Integraled Device Technology. Inc. 6.10 

2752 drwOl 
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IDT72132,IDT72142 
CMOS SERIAL-To-PARALLEL FIFO 2048 X 9-BIT & 4096 X 9-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Symbol Name 110 Description 

SI Serial Input I Serial data is shifted in least significant bit first. In the serial cascade mode, the Serial Input 
(SI) pins are tied together and SIX plus 07, Os determine which device stores the data. 

RS Reset I When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and FF ~o high, and AEF, and EF go low. A reset is required before an initial WRITE 
after power-up. R must be high during an RS cycle. 

NW Next Write I To program the Serial In word width, connect NW with one of the Data Set pins (07, Os). 

SICP Serial Input Clock I Serial data is read into the serial input register on the rising edge of SICP. In both Depth and 
Serial Word Width Expansion modes, all of the SICP pins are tied together. 

R Read I When READ is low, data can be read from the RAM array sequentially, independent of SICP. 
In order for READ to be active, EF must be high. When the FIFO is empty (EF-Iow), the internal 
READ operation is blocked and Qo-Qs are in a high impedance condition. 

FURT First Loadl I This is a dual purpose input. In the single device configuration (XI grounded), activating 
Retransmit retransmit (FURT-Iow) will set the internal READ pointer to the first location. There is no effect 

on the WRITE pointer. R must be high and SICP must be low before setting FURT low. 
Retransmit is not possible in depth expansion. In the depth expansion configuration, 
FURT grounded indicates the first activated device. 

XI Expansion In I In the single device configuration, XI is grounded. In depth expansion or daisy chain 
expansion, Xi is connected to XO (expansion out) of the previous device. 

SIX Serial Input I In the Expansion mode, the SIX pin of the least significant device is tied high. The SIX pin of 
Expansion all other devices is connected to the Os pin of the previous device. For single device operation, 

SIX is tied high. 

OE Output Enable I When OE is set low, the parallel output buffars receive data from the RAM array. When OE 
is set high, parallel three state buffers inhibit data flow. 

Oo-Os Output Data 0 Data outputs for 9-bit wide data. 

FF Full Flag 0 When FF goes low, the device is full and data must not be clocked by SICP. When FF is high, 
the device is not full. 

EF Empty Flag 0 When EF goes low, the device is empty and further READ operations are inhibited. When EF 
Almost-Full Flag is high, the device is not empty. 

AEF Almost-Emptyl 0 When AEF is low, the device is empty to 118 full or 7/8 to completely full. When AEF is high, 
Half-Full Flag the device is greater than 1/8 full, but less than 7/8 full. 

XO/HF Expansion Out! 0 This is a dual purpose output. In the single device configuration (XI grounded), the device is 
more than half full when HF is low. In the depth expansion configuration (XO connected to 
Xi of the next device), a pulse is sent from XO to Xi when the last location in the RAM array 
is filled. 

07, Os Data Set 0 The appropriate Data Set pin (07, Os) is connected to NW to program the Serial In data word 
width. For example: 07 - NW programs a 8-bit word width, 08 - NW programs a 9-bit word 
width, etc. 

Vee Power Supply Single Power Supply of 5V. 

GND Ground Three grounds at OV. 
2752tl101 

STATUS FLAGS 
Number of Words In FIFO 

IDT72132 IDT72142 FF AEF HF EF 

0 0 H L H L 

1-255 1-511 H L H H 

256-1024 512-2048 H H H H 

1025-1792 2049-3584 H H L H 

1793-2047 3S85-4095 H L L H 

2048 4096 L L L H 
27521b102 
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IDT72132,IDT72142 
CMOS SERIAL-TO-PARALLEL FIFO 2048 X 9-81T & 4096 X 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

NW 
GND 

XI 
AEF 

FF 
00 
01 
02 
03 
04 

GND 

R 
05 
Os 

OIP 
TOP VIEW 

Vee 

D7 
Ds 
R7Rf 
RS 
SI 
SICP 
SIX 
DE 
EF 
X07HF 
GND 
Os 
07 
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ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 275211>103 

RECOMMENDED DC OPERATING CONDITIONS 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

Symbol Parameter Min. Typ. Max. Unit 

VCCM Military Supply 4.5 5.0 5.5 V CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Voltage 

Symbol Parameter(1) Conditions Max. Unit 
Vcc Commercial Supply 4.5 5.0 5.5 V 

Voltage 
CIN Input Capacitance VIN = OV 10 pF 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.0 - - V 
Commercial 

CoUT Output Capacitance VOUT '"' OV 12 pF 

NOTE: 
1 .. This parameter is sampled and not 100% tested. 

27521b104 

VIH Input High Voltage 2.2 - - V 
Military 

VIL(1) Input Low Voltage - - O.S V 

NOTE: 275211>105 
1. 1.5V undershoots are allowed for 10ns once per cycle. 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = S.OV ± 10%, TA = O°C to +70°C; Military: Vcc = S.OV ± 10%, TA = -55°C to +12S°C) 

10T72132/1 0172142 10172132/10172142 
Commercial Military 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit 

ilL(1) Input Leakage Current -1 - 1 -10 - 10 ~A 
(Any Input) 

IOL(2) Output Leakage Current -10 - 10 -10 - 10 ~ 
VOH Output Logic "1" Voltage, 2.4 - - 2.4 - - V 

lOUT .. -2mA 

VOL Output Logic "0" Voltage, - - 0.4 - - 0.4 V 
lOUT .. SmA 

ICC1(3) Power Supply Current - 90 140 - 100 160 mA 

ICC2(3) Average Standby Current - S 12 - 12 25 mA 
(R .. RS ... FuRf .. VIH) 
(SICP .. VIL) 

1cc3(L)(3.4) Power Down Current - - 2 - - 4 mA 

1cc3(S)(3,4) Power Down Current - - S - - 12 mA 

NOTES: 27521b106 
1. Measurements with 0.4 S VIN S VOUT. 
2. R ~ VIH, 0.4 S VOUT S Vee. 
3. lee m!lil.surem~ts are made with outputs open. 
4. AS = FUm = R = Vee -O.2V; SICP S 0.2V; all other inputs ~ Vee -O.2V or S 0.2V. 

6.10 3 
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10T72132, 10T72142 
CMOS SERIAL· TO-PARALLEL FIFO 2048 x 9·811 & 4096 x 9·81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial' Vee = 5.0V+ 10%, TA = O°C to +70°C; Military: Vee = 5 OV± 10%, TA = -55°C to +125°C) -

Commercial MlJltary Mil. and Com'l. 

ID172132x35 ID172132x40 IDT72132xSO 
IDT72142x35 ID172142x40 ID172142xSO 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

ts Parallel Shift Frequency - 22.2 - 20 - 15 MHz 

tSICP Serial-lnShift Frequency - 50 - 50 - 40 MHz 

PARALLEL OUTPUT TIMINGS 

tA Access Time - 35 - 40 - 50 ns 

tRR Read Recovery Time 10 - 10 - 15 - ns 

tRPW Read Pulse Width 35 - 40 - 50 - ns 

tRC Read Cycle Time 45 - 50 - 65 - ns 

tRLZ Read Pulse Low to Data Bus at Low ~') 5 - 5 - 10 - ns 

tRHZ Read Pulse High to Data Bus at High zt1) - 20 - 25 - 30 ns 

tov Data Valid from Read Pulse High 5 - 5 - 5 - ns 

tOEHZ. Output Enable to High-Z (Disable)(1) - 15 - 15 - 15 ns 

tOELZ Output Enable to Low-Z (Enable)(1) 5 - 5 - 5 - ns 

tAOE Output Enable to Data Valid (00-8) - 20 - 20 - 22 ns 

SERIAL INPUT TIMINGS 

tSIS Serial Data in Set-Up Time to slep Rising Edge 12 - 12 - 15 - ns 

tSIH Serial Data in Hold Time to slep Rising Edge 0 - 0 - 0 - ns 

tSIX SIX Set-Up Time to slep Rising Edge 5 - 5 - 5 - ns 

tSICW Serial-In Clock Width HighlLow 8 - 8 - 10 - ns 

FLAG TIMINGS 

tSICEF slep Rising Edge (Last Bit - First Word) to EF High - 45 - 50 - 65 ns 

tSICFF slep Rising Edge (Bit 1 - Last Word) to FF Low - 30 - 35 - 40 ns 

tSICF slep Rising Edge to HF, AEF - 45 - 50 - 65 ns 

tRFFSI Recovery Time SICP After FF Goes High 15 - 15 - 15 - ns 

tREF Read Low to EF Low - 30 - 35 - 45 ns 

tRFF Read High to FF High - 30 - 35 - 45 ns 

tRF Read High to Transitioning HF and AEF - 45 - 50 - 65 ns 

tRPE Read Pulse Width After EF High 35 - 40 - 50 - ns 

RESET TIMINGS 

tRSC Reset Cycle Time 45 - 50 - 65 - ns 

tRS Reset Pulse Width 35 - 40 - 50 - ns 

tRSS Reset Set-up Time 35 - 40 - 50 - ns 

tRSR Reset Recovery Time 10 - 10 - 15 - ns 

tRSF1 Reset to EF and AEF Low - 45 - 50 - 65 ns 

tRSF2 Reset to HF and FF High - 45 - 50 - 65 ns 

tRSOL Reset to 0 Low 20 - 20 - 35 - ns 

tPOI slep Risil!R Edge to 0 5 17 5 17 5 20 ns 

RETRANSMIT TIMINGS 

tRTC Retransmit Cycle Time 45 - 50 - 65 - ns 

tRT Retransmit Pulse Width 35 - 40 - 50 - ns 

tRTS Retransmit Set-upTime 35 - 40 - 50 - ns 

tRTR Retransmit Recovery Time 10 - 10 - 15 - ns 

DEPTH EXPANSION MODE TIMINGS 

txOL ReadtWrite to XO Low - 40 - 45 - 50 ns 

tXOH ReadtWrite to XO High - ·40 - 45 - 50 ns 

tXI XI Pulse Width 35 - 40 - 50 - ns 

txlR XI Recovery Time 10 - 10 - 10 - ns 

tXIS XI Set-up Time 16 - 15 - 15 - ns 
NOTE: 2752b1 07 
1. Guaranteed by design minimum times, not tested 
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10172132, 10172142 
CMOS SERIAL-To-PARALLEL FIFO 2048 x 9-81T & 4096 x 9-81T IIIUTARY ANO COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(Commercial: Vee = 5.OV ± 10%, TA = O°C to +70°C; Military: Vee = 5.OV ± 10%, TA - -55°C to +125°C) 

Military and Commercial 

IDT72132x65 IDT72132x80 IDT72132x120 
IDT72142x65 IDT72142x80 IDT72142x120 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

ts Parallel Shift Frequency - 12.5 - 10 - 7 MHz 
tsocp Serial-Out Shift Frequency - 33 - 28 - 25 MHz 

PARALLEL OUTPUT TIMINGS 

tA Access Time - 65 - 80 - 120 ns 

tRR Read Recovery Time 15 - 20 - 20 - ns 

tRPW Read Pulse Width 65 - 80 - 120 - ns 

tRC Read Cycle Time 80 - 100 - 140 - ns 

tRLZ Read Pulse Low to Data Bus at Low z<1) 10 - 10 - 10 - ns 

tRHZ Read Pulse Highto Data Bus at High z<1) - 30 - 35 - 35 ns 

tDV Data Valid from Read Pulse High 5 - 5 - 5 - ns 

tOEHZ Output Enable to High-Z (Disable)!l) - 20 - 25 - 30 ns 

tOELZ Output Enable to Low·Z (Enable)\1) 5 - 5 - 5 - ns 

tAOE Output Enable to Data Valid (00-8) - 25 - 30 - 35 ns 

SERIAL INPUT TIMINGS 

tSIS Serial Data in Set-Up Time to SICP Rising Edge 15 - 20 - 20 - ns 

tSIH Serial Data in Hold Time to SICP Rising Edge 0 - 5 - 5 - ns 

tSIX SIX Set-Up Time to SICP Rising Edge 5 - 5 - 5 - ns 

tSICW Serial-In Clock Width HighlLow 10 - 15 - 15 - ns 

FLAG TIMINGS 

tSICEF SICP Rising Edge (Last Bit - First Word) to EF High - 80 - 80 - 80 ns 

tSICFF SICP Rising Edge (Bit 1 - Last Word) to FF Low - 50 - 60 - 60 ns 

tSICF SICP Rising Edge to HF, AEF - 80 - 80 - 80 ns 

tRFFSI Recovery Time SICP After FF Goes High 15 - 20 - 20 - ns 

tREF Read Low to EF Low - 60 - 60 - 60 ns 

tRFF Read High to FF High - 60 - 60 - 60 ns 
I 

tRF Read High to Transitioning HF and AEF - 80 - 100 - 140 ns 

tRPE Read Pulse Width After EF High 65 - 80 - 120 - ns 

RESET TIMINGS II 
tRSC Reset Cycle Time 80 - 100 - 140 - ns 

tRS Reset Pulse Width 65 - 80 - 120 - ns 

tRSS Reset Set-up Time 65 - 80 - 120 - ns 

tRSR Reset Recovery Time 15 - 20 - 20 - ns 

tRSF1 Reset to EF and AEF Low - 80 - 100 - 140 ns 

tRSF2 Reset to HF and FF High - 80 - 100 - 140 ns 

tRSDl Reset to D Low 50 - 65 - 105 - ns 

tPOI SICP Rising Edge to D 5 25 5 30 5 35 ns 

RETRANSMIT TIMINGS 

tRTC Retransmit Cycle Time 80 - 100 - 140 - ns 

tRT Retransmit Pulse Width 65 - 80 - 120 - ns 

tRTS Retransmit Set-up Time 65 - 80 - 120 - ns 

tRTR Retransmit Recovery Time 15 - 20 - 20 - ns 

DEPTH EXPANSION MODE TIMINGS 

tXOL ReadlWrite to XO Low - 65 - 80 - 120 ns 

txOH ReadlWrite to XO High - 65 - 80 - 120 ns 

tXI XI Pulse Width 65 - 80 - 120 - ns 

tXIR XI Recovery Time 10 - 10 - 10 - ns 

tXIS XI Set-up Time 15 - 15 - 15 - ns 

NOTE: 2752'b108 

1. Guaranteed by design minimum times, not tested. 

6.10 5 



IDT72132, IDT72142 
CMOS SERIAL· TO-PARALLEL FIFO 2048 X 9·81T & 4096 X 9·81T 

AC TEST CONDITIONS 
Input Pulse Levels GNOto 3.0V 

Input RiselFall Times Sns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.SV 

Output Load See Figure A 
27521b109 

FUNCTIONAL DESCRIPTION 

Serial Data Input 
The serial data is input on the SI pin. The data is clocked 

in on the rising edge of SICP providing the Full Flag (FF) is not 
asserted. If the Full Flag is asserted then the next data word 
is inhibited from moving into the RAM array. NOTE: SICP 
should not be clocked while the Full Flag is low. If it is, then 
then the input data will be lost. 

The serial word is shifted in Least Significant Bit first. Thus, 
when the FIFO is read, the Least Significant Bit will come ouf 
on 00 and the second bit is on 01 and so on. The serial word 
width must be programmed~ connecting the appropriate 
Data Set line (07, Os) to the NW input. The data set lines are 
taps, programs the width of the serial word to be read in. 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SV 

1.1Kn 

O.U.T.--+--'" 

680n 30pF* 

':" 2752drw03 

or equivalent circuit 

Rgure A. Output Load 

*Includies jig and scope capacitances 

Parallel Data Output 
A read cycle is initiated on the falling edge of Read (R) 

provided the Empty Flag is not set. The output data is 
accessed on a first-inlfirst-out basis, independent of the 
ongoing write operations. The data is available tA after the 
falling edge of R and the output bus a goes into high 
impedance after R goes HIGH. 

Alternately, the user can access the FIFO by keeping R 
LOW and enabling data on the bus by asserting Output Enable 
(OE). When R is ~OW, the OE ~nal enables data on the 
output bus. When R is .l:.0W and OE is HIGH, the output bus 
is three-stated. When R is HIGH, the output bus is disabled 
irrespective of OE. 

~---------------------------------------------------tR~-----------------------------------------------~ 

NOTE: 

SICP 
~~~~~~------------------~--~ 

07 ,OJ 
~~~~~~~--------------------------~ 

2752drw 12 

1. ~,l=F and RF may change status during Reset, but flags will be valid at IAsc. 

Figure 1. Reset 
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IDT72132, IDT72142 
CMOS SERIAL·TO-PARALLEL FIFO 2048 x 9·BIT & 4096 x 9·BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SICP 

SIX 

SI 

Figure 2. Write Operation 

Q~ ----+-------~ 

2752 drw05 

Figure 3. Read Operation 

~----------------------tRC----------------------------~ 

I 
Oo-a-----------{ 

2752 drw 06 
Figure 4. Output Enable TImings 
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IDT72132,IDT72142 
CMOS SERIAL· TO-PARALLEL FIFO 2048 x 9·BIT & 4096 X 9·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

LAST WRITE 

I 
o n-1 ! 

SlOP ! 

NOTE: 

NO WRITE FIRST READ 

(1) 

ADDITIONAL 
READS 

FIRST WRITE 

2752drw07 

1. SICP should not be docked until ~ goes high. 

Figure 5. Full Flag from Last Write to Firat Read 

LAST READ IGNORED FIRST WRITE ADDITIONAL FIRST READ 
READ WRITES 

SlOP ------+-----------~-----------+i~ 
~~----------~-+--------------~~ 

~~--------~--

DATA OUT 

2752 drw 08 

Figure 6. Empty Flag from Last Read to First Write 

SICP 

t4----FIRST SERIAL·IN WORD ---+t+--SECOND SERIAL-IN W~~DI ~ 

o '~ 

DATAoUT --~------------------------------------~ 
2752 drw09 

Figure 7. Empty Boundry Condition TIming 
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IDT72132,IDT72142 
CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

tRFF 

n-1 

SICP (1) A--
SI 

DATAarr ----------~~ 

NOTE: 
1. SICP should remain low unti after! Fi! goes high. 

0 

SICP 

HF 

R 

AEF 

AEF 
ALMOST-EMPTY 

(1/8 FULL-1) 

tA 

Figure 8. Full Boundry Condition Timing 

n-1 

HALF·FULL - 1 

ALMOST FULL (7/8 + 1) 

1/8 FULL 

HALF·FULL 

7/8 FULL 

ALMOST -EMPTY 
(1/8 FULL-1) 

Figure 9. Half Full, Almost Full and Almost Empty Timings 

~---------------------tRTC--------------------~ 

~--------------tRT--------------~ 

SICP 

NOTE: 
1 .. EF", ill,Hi! and FF may change status during Retransmit, but flags will be valid at tRTe. 

Figure 10. Retransmit 

6,10 
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IDT72132,IDT72142 
CMOS SERIAL·TO-PARALLEL FIFO 2048 x 9·81T & 4096 X 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WRITE TO LAST PHYSICAL LOCATION 
o 1 n-1 

SICP 
" READ FROM LAST 

PHYSICAL LOCATION 

\~ ··S'_XOH 
2752 drw 14 

Figure 11. Expanslon-out 

14---tXI----+t'I'---

Xi 

Step ----=:£v\~~ 
tXIS 

2752 drw 15 

Figure 12. Expanslon·ln 
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IDT72132, IDT72142 
CMOS SERIAL· TO-PARALLEL FIFO 2048 X 9·BIT & 4096 X 9·BIT IoIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OPERATING CONFIGURATIONS 

Single Device Configuration 
In the standalone case, the SIX line is tied HIGH and not 

used. On the first LOW-to-HIGH of the slep clock, both of the 

DataSet lines (07, Os) go low anda new serial word is started. 
The Data Set lines then go high on the equivalent slep clock 
pulse. This continues until the 0 line connected to NW goes 
high completing the serial word. The cycle is then repeated 
with the next LOW-to-HIGH transition of slep. 

o 

SOCP 

SERIAL INPUT CLOCK 

\CC 

2 3 4 5 

SERIAL DATA IN 

SI 

D7 

6 7 8 o 

00-81---- PARALLEL DATA OUTPUT 

GND 

2 3 4 6 7 8 o 

D7 \\--_____ -..J/ \ ____________ / '---

Ds \\---____ --1/\ IL 
NW\~ ______________ ~I\~ _______________ IL 

2752 drw 18 

Figure 13. Nine-Bit Word Single Device Configuration 

TRUTH TABLES 
TABLE 1: RESET AND RETRANSMIT-
SINGLE DEVICE CONFIGURATIONIWIDTH EXPANSION MODE 

Inputs Internal Status Outputs 

Mode RS FL XI Read Pointer Write Pointer AEF,EF FF HF 
Reset 0 X 0 Location Zero Location Zero 0 1 1 

Retransmit 1 0 0 Location Zero Unchanged X X X 
ReadlWrite 1 1 0 Increment(l) Increment(l) X X X 

NOTE: 
1. Pointer will increment if appropriate flag is HIGH. 

6.10 11 
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10172132, 10T72142 
CMOS SERIAL·TO-PARALLEL FIFO 2048 x 9·BIT & 4096 x 9·BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Width Expansion Configuration 
In the cascaded case, word widths of more than 9 bits can 

be achieved by using more than one device. By tying the SIX 
line of the least significant device HIGH and the SIX of the 
subsequent devices to the appropriate Data Set lines of the 
previous devices, a cascaded serial word is achieved. 

On the first LOW-to-HIGH clock edge of Slep, both the 
Data Set lines go LOW. Just as in the standalone case, on 
each corresponding clock cycle, the equivalent Data Set line 
goes HIGH in order of least to most significant. 

SERIAL DATA IN 

8 

r--~----..., PARALLEL 
SI SI DATA 

SERIAL-IN CLOCK 

Vee 

SICP 

SIX 

FIFO #1 

00·7 

t----..SICP FIFO #2 

SIX 

o 1 7 8 9 10 14 15 0 

SOCP 1\f\A.f\J\f\j"V\J\ 
07 OF FIFO #1 , l----II n \ 
AND SIX OF \,-. ---t" . '-. 
FIFO #2 - ,~ 

07 OF FIFO #2, ~ 
AND NWTO \ 
FIFO #1 AND "---~n~----------;\ 
FIFO #2 2752drw 17 

Figure 14. Serlal·ln to Parallel-Out Data of 16 Bit. 
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10T72132, 10T72142 
CMOS SERIAL· TO-PARALLEL FIFO 2048 x 9-81T • 4098 x 9-81T 

Depth expansion (Daisy Chain) Mode 
The 10T72132142 can be easily adapted to applications 

where the requirements are forgreaterthan 2048/4096 words. 
Figure 15 demonstrates Depth Expansion using three 
10T72132142. Any depth can be attained by adding additional 
10T72132142 operates il} the Depth Expansion configuration 
when the following conditions are met: 
1. The first device must be designated by grounding the 

First load (Fl) control Input. 

SIX 

FlJRT 

FIFO #1 
IDT72142 

IIIUTARY ANO COMMERCIAL TEMPERATURE RANGES 

2. All other devices must have Flln the high state. 
3. The Expansion Out (XO) pin and Expansion In (XI) pin 

of each device must be tied together. 
4. Extemalloglc Is needed to ~nerate a composite Full 

Flag (FF) and Empty Flag (EF). This requires the 
OR·ing of all EFs and OR·ing of all FFs (I.e., all must 
be set to generate the correct composite (FF) or (gf). 

5. The Retransmit (RT) function and Half·FuU Flag (HF) 
are not available In the Depth Expansion mode. 

00-7 

00-7 

RI+-......-!-+----+R 

SICP +r-t-----;::=====--4--L-Ll.----. 

SIX 
FDAT 

FIFO #2 
IDT72142 

SI SICP 

SI-+~-----~ 

Figure 15. An 8K x 8 Serial-In Parallel-Out FIFO 

TABLE 2: RESET AND FIRST LOAD TRUTH TABLE
DEPTH EXPANSION/COMPOUND EXPANSION MODE 

Inputs Internal Status 

Modo RS FL XI Read Pointer WrHe Pointer 

Reset-First 0 0 (1 ) Location Zero Location Zero 
Device 

Retransmit all 0 1 (1 ) Location Zero Location Zero 
Other Devices 

ReadlWrite 1 X (1 ) X X 
NOTES: 

2752drw 18 

EF 
0 

0 

X 

1. Xl' is connected to XC of the previous device. 
2. M = Reset Input. FORT = First Load/Retransmit. 'EF' = Empty Rag Ouput. ~ = Full Rag Output. xr = Expansion Input 

6,10 

Outputs 

FF 
1 

1 

X 
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ID172132,IDT72142 
CMOS SERIAL-To-PARALLEL FIFO 2048 x 9-81T & 4096 x 9-81T 

SERIAL INPUT WITH WIDTH 'AND DEPTH EXPANSION 

SERIAL 
DATA IN 

\tC-:1 

SIX 

r-f--t' SICP 

1 
SI 

00-7 

I .. 

\tCI ! I 

I 
07 

Xi XO 

.. 1 I 
SIX SI 07 

NW ---. 
SICP 

R 
00-7 Xi XO 

I .. 

.. l I 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

.. l J 
SIX SI 07 

NW 
-~ 

NW f4-
SICP 

R Rf--
00-7 Xi XO 

l 

.. ! i 
SERIAL 

INPUT 
CLOCK 

SIX SI 07 XO Xi _ SIX SI 07 XO Xi _ SIX SI 07 XO XI _ 
NW ~- NW "'f- NW fo4-f-

SICP ~ SICP ~ SICP 
R R Rf04--.-READ 

00-7 00-7 00-7 

~. ~ t 
~ ~ ~ 

PO-7 PS-15 P16-23 
2752 drw 19 

~--------------------~y~----------------------~ 

PARALLEL 9ATA OUT 

Figure 16. An 8K x 24 Serial-In, Parallel-Out FIFO Using Six 1D1721425 

ORDERING INFORMATION 

IDT XXXXX 

Device 
Type 

X XXX X X 

Power Speed Package Process! 
Temperature 

Range 

y~lank 

'---______ --11 P 
C 

35 
40 

'--____________________ --1 50 

65 
80 
120 

L--. ______________________ ~IS 

IL 

'--_______________ ~I 72132 

I 72142 

6.10 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 

(40MHz ser!al sh!ft rate) Parallel Access Time (tA) 

(50 MHz serial shift rate)} 
(50MHz serial shift rate) 

(33MHz senal sMt rate) 
(28MHz serial shift rate) 
(25MHz serial shift rate) 

Standard Power 
Low Power 

2048 x 9-Bit Parallel-Serial FIFO 
4096 x 9-Bit Parallel-Serial FIFO 

2752drw20 
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(;)~ CMOS PARALLEL IDT72200 

SyncFIFOTM (CLOCKED FIFO) IDT72210 
IDT72420 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 

1ntegra1ed Device Technology, Inc. 

FEATURES: 
• 64. 256. and 512 x 8-bit memory array structures 
• 15ns reac:l/write cycle time 
• Read and write clocks can be asynchronous or 

coincident 
• Dual-ported zero fall-through time architecture 
• Empty and Full flags signal FIFO status 
• Almost-empty and almost-full flags set to Empty+7 and 

Full-7, respectively 
• Output enable puts output data bus in high impedance 

state 
• Produced with advanced submicron CEMOSTM 

technology 
• Available in 28-pin 300 mil plastic DIP and 300 mil 

ceramic DIP 
• For surface mount product please see the IDT722011 

72211172421 data sheet 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 
WCLK 

WEN 

SyncFIFO and CEr.IOS are trademarlal 01 Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CI990 Integrated Device Technology, Inc. 6.11 

DESCRIPTION: 
The IDT72200172210/72420 SyncFIFOTM are very high 

speed, low-power first-in, first-out (FIFO) memories with 
clocked read and write controls. The IDT72200/722101 
72420 have a 256. 512, and 64 x 8-bit memory array, respec
tively. These FIFOs are applicable for a wide variety of data 
buffering needs, such as graphics. local area networks (LANs) , 
and interprocessor communication. 

These FIFOs have 8-bit input and output ports. The input 
port is controlled by a free-running clock (WCLK), and a write 
enable pin (WEN). Data is read into the Synchronous FI FO on 
every clock when WEN is asserted. The output port is 
controlled by another clock pin (RCLK) and a read enable pin 
(REN). The read clock can be tied to the write clock for single 
clock operation orthe two clocks can run asynchronous of one 
another for dual clock operation. An output enable pin (OE) is 
provided on the read port for three-state control of the output. 

These Synchronous FI FOs have two end-point flags, Empty 
(EF) and Full (FF). Two partial flags, Almost-Empty (AE) and 
Almost-Full ~), are provided for improved system control. 
The partial ( AE) flags are set to Empty+ 7 and FUll-7 for AE and 
AF respectively. 

The IDT72200172210/72420 are fabricated using lOTs 
high speed submicron CEMOSTM technology. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 

00-07 

2680drwOl 

SEPTEMBER 1990 
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IDTI220017221 0172420 CMOS PARALLEL SyncFIFO'" 
(CLOCKED FIFO) 256 X a-BIT, 512 X a-BIT & 64 X 8-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION 

04 28 Os 

03 2 27 Os 

D2 3 26 07 

01 4 25 RS 

Do 5· 24 WEN 

AF 6 23 WCLK 

AE 7 P28-2 22 Vee 
GNO 8 

028-3 
21 07 

RCLK 9 20 Qe 

REN 10 19 05 

OE 11 18 04 

EF 12 17 03 

FF 13 16 02 

00 14 15 01 

2680 drw 02 

DIP 
TOP VIEW 

PIN DESCRIPTIONS 
Symbol Name 1/0 Description 

Do- 07 Data Inputs I Data inputs for a 8-bit bus. 

RS Reset I When RS is set low, internal read and write pointers are set to the first location of the RAM 
array, FF and PAF go high, and PAE and EF go low. A reset is required before an initial WRITE 

after power-up. 

WCLK Write Clock I Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when WEN is asserted. 

WEN Write Enable I When WEN is LOW, data is written into the FIFO on every LOW-to-HIGH transition of WCLK. 

Data will not be written into the FIFO if the FF is LOW. 

00-07 Data Outputs 0 Data outputs for a 8-bit bus. 

RCLK Read Clock I Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN is asserted. 

REN Read Enable I When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of RCLK. 
Data will not be read from the FIFO if the EF is LOW. 

OE Output Enable I When OE is LOW, the data output bus is active. H OE is HIGH, the output data bus will be in a 
high impedance state. 

EF Empty Flag 0 When EF is LOW, the FIFO is empty and further data reads from the output are inhibited. When 

EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

AE Almost-Empty 0 When AE is LOW, the FIFO is almost empty based on the offset Empty+? AE is synchronized 
Flag to RCLK. 

AF Almost-Full Flag 0 When AF is LOW, the FIFO is almost full based on the offset Full-? AF is synchronized to 

WCLK. 

FF Full Flag 0 When FF is LOW, the FIFO is full and further data writes into the input are inhibited. When FF is 

HIGH, the FIFO is not full. FF is synchronized to WCLK. 

Vee Power One +5 volt power supply pin. 

GND Ground One 0 volt ground pin. 

2680IbIOl 
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IDT7220017221 0172420 CMOS PARALLEL SyncFlFOTN 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED OPERATING CONDITIONS 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to + 7.0 -0.5 to + 7.0 V 
with Respect to 
GND 

TA Operating o to + 70 -55 to + 125 DC 

Temperature 
TBIAS Temperature -55 to + 125 -65 to + 135 DC 

Under Bias 
TSTG Storage -55 to + 125 -65 to + 135 DC 

Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2680 lbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
notill1plied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

Symbol Parameter Min. 

VCCM Military Supply Voltage 4.5 

VCCC Commercial Supply 4.5 
Voltage 

GND Supply Voltage 0 

VIH Input High Voltage 2.0 
Commercial 

VIH Input High Voltage 2.2 
Military 

VIL Input Low Voltage -
Commercial & Military 

Commercial: Vcc = 5V + 10%, TA = O°C to +70°C; Military: Vcc = 5V + 10%, TA = -55°C to + 125°C) 

IDT72200 IDT72200 
IDT72210 IDT72210 
IDT72420 IDT72420 

Commercial Military 

Typ. 

5.0 

·5.0 

0 

-

-

-

tCLK = 15, 20, 25, 50 ns tCLK = 20, 25, 50 ns 
Symbol Parameter Min. 

lu(1) Input Leakage Current (any input) -1 

ILO(2) Output Leakage Current -10 

VOH Output Logic "1" Voltage, IOH = -2 mA 2.4 

VOL Output Logic "0" Voltage, IOL = 8 mA -
ICC1(3) Active Power Supply Current -

NOTES: 
1. Measurements with 0.4 :5: VIN :5: VOUT. 
2. DE ~ VIH, 0.4 :5: VOUT :5: Vcc. 
3. Measurements are made with outputs open. Tested at fClK = 20 MHz. 

Typicallccl = 65 + (fClK· 1.1/MHz) + (fClK • Cl • 0.03/MHz-pF) rnA 
fclK = 1 / tClK 
Cl = extemal capacitive load (30 pF typical) 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter Conditions Max. Unit 

CIN(2) Input Capacitance VIN = OV 10 pF 

COUT(1,2) Output Capacitance VOUT= OV 10 pF 

NOTES: 2680 lbl 05 

1. With output deselected. (DE = high) 
2. Characterized values, not currently tested. 

Typ. 

-

-
-
-
-

6.11 

Max. Min. Typ. Max. 

1 -10 - 10 

10 -10 - 10 

- 2.4 - -
0.4 - - 0.4 

140 - - 160 

Max. Unit 

5.5 V 

5.5 V 

0 V 

- V 

- V 

0.8 V 

2680tlI03 

Units 

~ 

~ 

V 

V 

mA 

2680lblO4 
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IDT7220017221 0172420 CMOS PARALLEL SyncFlFON 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = SV ± 10%, TA = O°C to + 70°C; Military: Vee = SV ± 10%, TA = -SsoC to +12S°C) 

Symbol Parameter 

fs Clock Cycle Frequency 

tA Data Access Time 

. tCLK Clock Cycle Time 

tCLKH Clock High Time 

tCLKL Clock Low Time 

tos Data Set-up Time 

tOH Data Hold Time 

tENS Enable Set-up Time 

tENH Enable Hold Time 

tRS Reset Pulse Width(1) 

tASS Reset Set-upTime 

tRSF Reset to Flag and Output Time 

tOLZ Output Enable to Output in Low Z(2) 

tOE Output Enable to Output Valid 

tOHZ Output Enable to Output in High Z(2) 

tWFF Write Clock to Fu" Flag 

tREF Read Clock to Empty Flag 

tAF Write Clock to Almost-Fu" Flag 

tAE Read Clock to Almost-Empty Flag 

tSKEW1 Skew time between Read Clock & Write Clock 
for Empty Flag & Fu" Flag 

tSKEW2 Skew time between Read Clock & Write Clock 
for Almost-Empty Flag & Almost-Fu" Flag 

NOTES: 

1. Pulse widths less than minimum values are not allowed. 
2. Values guaranteed by design, not currently tested. 

AC TEST CONDITIONS 

Com'l. 
IDT72200L 15 
IDT72210L15 
IDT72420L 15 
Min. Max. 

66.7 

6" 

.... ,.;.""-

15 

- .. :.:::::;: .... :;::::10 ::::: ........ :. 

""""'. 

Commercial & Military 
IDT72200L20 IDT72200L25 IDT72200LSO 
IDT72210L20 IDT72210L25 IDT72210L50 
IDT72420L20 IDT72420L25 IDT72420L50 
Min. Max. Min. Max. Min. Max. 

50 40 20 

2 12 3 15 3 25 

20 25 50 

8 10 20 

8 10 20 

5 6 10 

2 

5 6 10 

2 

20 25 50 

20 25 50 

20 25 50 

o o 0 

3 10 3 13 3 28 

3 10 3 13 3 28 

12 15 30 

12 15 30 

12 15 30 

12 15 30 

8 10 15 

18 20 30 

5V 

l 
~ 1.1 Kn 

Input Pulse Levels 

Input RiselFa" Times 

GND to 3.0V 

3ns 

1.5V 

1.5V 

D.U.T.,---~---i 
Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figure 1 
268Olb107 

6.11 

680a 30 pF* 

or equivalent circuit 

Figure 1. Output Load 

·Includes jig and scope capacitances. 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

268Obl06 

268Odlw03 
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IDT72200I7221 0172420 CMOS PARALLEL SyncFlFON 
(CLOCKED FIFO) 256 X 8-BIT, 512 X a-BIT & 64 X 8-BIT 

SIGNAL DESCRIPTIONS 

INPUTS: 

Data In (Do • 07) • Data inputs for 8-bit wide data. 

CONTROLS: 

Reset (RS)· Reset is accomplished wheneverthe Reset (RS) 
input is taken to a low state. During reset, both internal read 
and write pointers are set to the first location. A reset is re
quired after power up before a write operation can take place. 
The Full Flag (FF) and Almost F~lag (AF) will be reset to 
hJ.9.!l aftertRsF. The Empty Flag (EF) and Almost Empty Flag 
(AE) will be reset to low after tRSF. During reset, the output 
register is initialized to all zeros. 

Write Clock (WCLK) • A write cycle is initiated on the low-to
high transition of the write clock (WCLK). Data set-up and hold 
times must be met in respect to the low-to-high transition of the 
write clock (WCLK). The Full Flag (FF) and Almost Full Flag 
(AF) are synchronized with respect to the low-to-high transi
tion of the write clock (WCLK). 

The write and read clocks can be asynchronous or coinci
dent. 

Write Enable (WEN)· When Write Enable (WEN) is low, data 
can be loaded into the input register and RAM array on the low
to-high transition of every write clock (WCLK). Data is stored 
in the RAM array sequentially and independently of any on
going read operation. 

When Write Enable (WEN) is high, the input register holds 
the previous data and no new data is allowed to be loaded into 
the register. _ 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations-=-.Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF, 
allowing a valid write to begin. Write Enable (WEN) is ignored 
when the FIFO is full. 

Read Clock (RCLK)· Data can be read on the outputs on the 
low-to-high transition of the read clock (RCLK). The Empty 
Flag (EF) and Almost-Empty Flag (AE) are synchronized with 
respect to the low-to-high transition of the read clock (RCLK). 

The write and read clocks can be asynchronous or coinci
dent. 

Read Enable (REN)· When Read Enable (REN) is low, data 
is read from the RAM array to the output register on the low
to-high transition of the read clock (RCLK). 

IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

When Read Enable (REN) is high, the output register holds 
the previous data and no new data is allowed to be loaded into 
the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further read operations. Once 
a valid write operation has been accomplished, the Empty 
Flag (EF) will go high after tREF and a valid read can begin. 
Read Enable (REN) is ignored when the FIFO is empty. 

Output Enable (OE) • When Output Enable (OE) is enabled 
(low), the parallel output buffers r~ive data from the output 
register. When Output Enable (OE) is disabled (high), the 
a output data bus is in a high impeda':!ce state. 

OUTPUTS: 

Full Flag (FF)· The Full Flag (FF) will go low, inhibiting further 
write operation, when the device is fu~ If no reads are per
formed after Reset (RS), the Full Flag (FF) will go low after 256 
writes forthe IDT72200, 512 writes forthe IDT72210, and 64 
writes for the IDT72420. 

The Full Flag (FF) is synchronized with respect to the low
to-high transition of the write clock (WCLK). 

Empty Flag (EF)· The Empty Flag (EF) will go low, inhibiting 
further read operations, when the read pointer is equal to the 
write pointer, indicating the device is empty. 

The Empty Flag (EF) is synchronized with respect to the 
low-to-high transition of the read clock (RCLK). 

Almost Full Flag (AF) • The Almost Full Flag (AF) will go low 
when the FIFO reaches the Almost-Full condition. If no reads 
are performed after Reset (RS), the Almost Full Flag (AF) will ' 
go low after 249 writes for the IDT72200, 505 writes for the I' 
IDT72210, and 57 writes for the IDT72420. 

The Almost Full Flag (A F) is synchronized with respect to • 
the low-to-high transition of the write clock (WCLK). 

Almost Empty Flag (AE) • The Almost Empty Flag (AE) will 
go low when the FI FO reaches the Almost-Empty condition. If 
no reads are performed after Reset (RS), the Almost Empty 
Flag (AE) will go high after8writes forthe IDT72200, IDT7221 0, 
and IDT72420. 

The Almost Empty Flag (AE) is synchronized with respect 
to the low-to-high transition of the read clock (RCLK) 

Data Outputs (00 • 07) • Data outputs for a 8-bit wide data. 

6.11 5 



IDT72200I72210172420 CMOS PARALLEL SyncFIFO"'" 
(CLOCKED FIFO) 256 X 8-BIT, 512 X a-BIT & 64 X 8-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 1: STATUS FLAGS 
Number of Words In FIFO 

IDT72200 IDT72210 IDT72420 FF AF AE EF 

0 0 0 H H L L 

1 to 7 1 to 7 1 to 7 H H L H 

8 to 248 8 to 504 8to 56 H H H H 

249 to 255 505 to 511 57 to 63 H L H H 

256 512 64 L L H H 
26801b1 08 

tRS 

RS 

fo4---tRSS 

REN 

EF,AE 

FF, AF 

.. --- tRSS --__ ~ 

tRSF 
OE-1 (1) 

00-07 
~~~~~~~~~~~~~~~~----------------------------------------_. 

OE-O 

2680drw04 

NOTE: 
1. After reset, the outputs will be low if OE = 0 and Iri-state if OE = 1. 
2. The clocks (RCLK, WCLK) can be free-running during reset. 

Figure 2_ Reset Timing 
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IDT72200I7221 0172420 CMOS PARALLEL SyncFlFOnl 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 

~t----- tCLK -------I~ 

WCLK 

Do-D1 

WEN 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

NO OPERATION 

tWFF ----t~ ...... -- tWFF ---tII-t 

FF 

RCLK 

REN _____ --J/ 

NOTE: 
1. tsKEWl is the minimum time between a rising RCLK edge and a rising WCLK edge for i="F'to change during the curent clock cycle. If the time between 

the rising edge of RCLK and the rising edge of WCLK is less than tsKEW1, then FF may not change state until the next WCLK edge. 

Figure 3. Write Cycle Timing 
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IDT72200172210172420 CMOS PARALLEL SyncFlFON 
(CLOCKED FIFO) 256 X 8-BIT, 512 X a-BIT & 64 X 8-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

f'IIIIt----- tCLK --------1~ 

- __ Hoo __ - tCLKL 

RCLK 

REN NO OPERATION 

1"IIiI1-- tREF 

00-07 VALID DATA 

tOHZ 

WCLK 

WEN ,,~-------------------------------
2680drw06 

NOTE: 
1. tSKEWl is the minimum time between a rising WCLK edge and a rising RCLK ed~ for EF to change during the curent clock cyde. If the time between 

the rising edge of WCLK and the rising edge of RCLK is less than tsKEwl, then IT may not change state until the next RCLK edge. 

Figure 4. Read Cycle Timing 
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1DT7220on221on2420 CMOS PARALLEL SyncFlFON 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 

WCLK 

~-07 

WEN 

RCLK 

EF 

REN 

QO-Q7------------------------~r_----_K 

toLZ 

____________________________ ~ ~~---------tOE 

OE 

NOTE: 
1. When tsKEW ;?: minimum specification, tFRl maximum = telK + tsKEWl 

tsKEW < minimum specification, tFRl maximum = 2tclK + tsKEWl 
The Latency Timing apply only at the Empty Boundry (EF" = LOW). 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

tA 

00 01 

Figure 5. First Data Word latency Timing 
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IDn220017221 0172420 CMOS PARALLEL SyncFIFOTM 
(CLOCKED FIFO) 256 X 8·BIT, 512 X 8·BIT & 64 X 8·BIT 

WCLK 

Do· 07 

FF 

WEN 

RCLK 

REN 

OE LOW 
LtA_ 

00· 07 DATA IN OUTPUT REGISTER 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA READ / 

NEXT DATA READ 
2680 drw 08 

Figure 6. Full Flag Timing 
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IDTI2200f72210f72420 CMOS PARALLEL SyncFlFOm 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WCLK 

tDS~ 

Do-Dl 

tENS 

WEN 

RCLK 

REN 

OE LOW 

tDS~ 

00-07 _
__ tA~, __ _ 

DATA IN OUTPUT REGISTER ---t- DATA READ 

-.. ~II NOTE: 
1. When tSKEW ~ minimum specification, tFRL maximum = tCLK + tsKEWl 

tSKEW < minimum specification, tFRL maximum = 2tCLK + tsKEWl 
The Latency Timing apply only at the Empty Boundry (EF = LOW). 

Figure 7. Empty Flag Timing 
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IDT7220017221 0172420 CMOS PARALLEL SyncFlFONI 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WCLK 

WEN 

------.. .. :l 
Full - 8 words in FIFO Full - 7 words In FIFO --------------------r-----J AF 

tSKEW2 (1) tAF 

RCLK 

REN 

2680 drw 10 

NOTES: 
1. tsKEW2 is the minimum time between a rising RCLK edge and a rising WCLK edge for AF to change during the curent clock cycle. If the time between 

the rising edge of RCLK and the rising edge of WCLK is less than tsKEW2, then AF may not change state until the next WCLK edge. 
2. If a write is performed on this rising edge of the write clock, there will be a Full - 6 words in the FIFO when AF goes low. 

Figure 8. Almost Full Flag TIming 
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IDT72200I7221 0172420 CMOS PARALLEL SyncFlFON 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WCLK 

WEN 

AE 

RCLK 

REN 

NOTES: 

Empty+7 

(1) 
tSKEW2 

tAE 

Empty+8 

tAE 

2880drw 11 

1. tsKEW2 is the minimum time between a rising WCLK edge and a rising RCLK edge for ~ to change during the curent clock cycle. If the time between 
the rising edge of WCLK and the rising edge of RCLK is less than tsKEw2, then AE" may not change state until the next RCLK edge. 

2. If a read is performed on this riSing edge of the read clock, there will be a Empty - 6 words in the FIFO when AE" goes low. 

Figure 9. Almost Empty Flag Timing 
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IDT7220017221 0172420 CMOS PARALLEL SyncFIFO"N 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8·BIT & 64 X 8-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION· A single IDT72200/ 
72210172420 may be used when the application requirements 
are for 256/512/64 words or less. See Figure 10. 

RESET (RS) 

WRITE CLOCK (WCLK) • 

lOT 
722001 
722101 
72420 

EMPTY FLAG EF 

ALMOST EMPTY AE 

Figure 10. Block Diagram of Single 256 x 8/512 x 8/64 x 8 Synchronous FIFO 
2680drw 12 

WIDTH EXPANSION CONFIGURATION· Word width may demonstrates a 16-bit word width by using two IDT72200/ 
be increased simply by connecting the corresponding input 72210172420s. Any word width can be attained by adding 
control signals of multiple devices. Status flags (EF, AE, AF additionaIIDT72200172210/72420s. 
and FF) can be detected from anyone device. Figure 11 

RESET (RS) RESET (RS) 

11r 1r 

DATA IN (D) /16 /! L4-/ / - READ CLOCK (RCLK) 
WRITE CLOCK (WCLK) - --------- -- -~ -------- .. READ ENABLE (REN) -WRITE ENABLE (WEN) .. ---------' .. -------- .. OUTPUT ENABLE (OE) . .. -------

- FULL FLAG (FF) 
lOT lOT EMPTY FLAG (EF) 

- ALMOST FULL (AF) 722001 722001 
722101 722101 ALMOST EMPTY (AE) 
72420 

~ 
72420 

/8 DATAOUT(Q) ,16 

/ / 

Figure 11. Block Diagram of 256 x 16/512 x 16/64 x 16 Synchronous FIFO 
Used In a Width Expansion Configuration 

6.11 

.. ... 

2680 drw 13 

14 



10T7220017221 0/72420 CMOS PARALLEL SyncFIFONI 
(CLOCKED FIFO) 256 X a-BIT, 512 X a-BIT & 64 X a-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DEPTH EXPANSION· The IDT7220017221 0/72420 can be would have the expansion logic alternate data accesses from 
adapted to applications when the requirements are for greater one device to the next in a sequential manner. 
than 256/512164 words. Depth expansion is possible by using Please see the Application Note "DEPTH EXPANSION 
expansion logic to direct the flow of data. A typical application USING 72211 SYNCHRONOUS FIFOs" for details of this 

configuration. 

ORDERING INFORMATION 

lOT XXXXX 
Device type 

x xx XX 
Power speecr Package 

x 
Process 7 

Temperature 
Range 

TP 
'--------1 TC 

15 
20 

'----------~25 

50 

Commercial (O°C to +70°C) 
Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

Plastic THINDIP 
Sidebraze THINDIP 

Com'l. Only 

} 

Clock Cycle Time (tcu<) 
Speed in Nanoseconds 

'---------------1 L Low Power 

72200 
~------------------------~72210 

72420 

6.11 

256 x 8 Synchronous FIFO 
512 x 8 Synchronous FIFO 
64 x 8 Synchronous FIFO 
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(;)® CMOS PARALLEL IDT72201 
SyncFIFOTM (CLOCKED FIFO) IDT72211 

256 X 9-BIT, 512 x 9-BIT AND 64 x 9-BIT IDT72421 
Integrated Devfce Technology, Inc. 

FEATURES: 
• 64, 256, and 512 x 9-bit memory array structures 
• 15ns read/write cycle time 
• Read and write clocks can be asynchronous or 

coincident 
• Dual-ported zero fall-through time architecture 
• Empty and Full flags signal FIFO status 
• Programmable Almost-Empty and Almost-Full flags can 

be set to any depth 
• Programmable Almost-Empty and Almost-Full flags 

default to Empty+7, and Full-7, respectively 
• Output enable puts output data bus in high impedance 

state 
• Produced with advanced submicron CEMOSTM tech

nology 
• Available in 32-pin plastic leaded chip carrier (PLCC) and 

ceramic leadless chip carrier (LCC) 
• For Through-Hole product please see the I DT722001 

72210172420 data sheet 
• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IOT72201/72211/72420 SyncFIFOTM are very high

speed, low-power first-in, first-out (FIFO) memories with 
clocked read and write controls. The IDT72201/72211/72420 

FUNCTIONAL BLOCK DIAGRAM 

CEMOS and SyncFIFO are trademarks of Integrated Device Technology. Inc. 

WCLK 

WEN1 

WEN2 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

have a 256, 512, and 64 x 9-bit memory array, respectively. 
These FI FOs are applicable for a wide variety of data buffering 
needs such as graphics, local area networks (LANs) and 
interprocessor communication. 

These FIFOs have 9-bit input and output ports. The input 
port is controlled by a free-running clock (WCLK), and two 
write enable pins (WEN1, WEN2). Data is read into the 
Synchronous FIFO on every clock when the write enable pins 
are asserted. The output port is controlled by another clock 
pin (RCLK) and two read enable pins (REN1, REN2). The 
read clock can be tied to the write clock for single clock 
operation or the two clocks can run asynchronous of one 
another for dual clock operation. An output enable pin (OE) is 
provided on the read port for three-state control of the output. 

The Synchronous FIFOs have two fixed flags, Empty (EF) 
and Full (FF). Two~rammable flags, Almost-Empty (PAE) 
and Almost-Full (PAF), are provided for improved system 
control. The programmable flags default to Empty+7 and Full-
7 for PAE and PAF, respectively. The programmable flag 
offset loading is controlled by a simple state machine and is 
initiated bv C'lssArtinn thA In::lrl nin (In) 

The lo'T72201/72211(7242'O a~~-i~bricated using IDT's 
high-speed submicron CEMOSTM technology. Military grade 
product is manufactured in compliance with the latest revision 
of MIL:STD-883, Class B. 

Do - De 

RCLK 

REN1 

REN2 

2655 drwOl 
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IOT72201172211/72421 CMOS SyncFIFOThl (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION 

PIN DESCRIPTIONS 
Symbol Name I/O 

00-06 Data Inputs i 
RS Reset I 

WCLK Write Clock I 

WEN1 Write Enable 1 I 

WEN2/LD Write Enable 21 I 
Load 

00-06 Data Outputs 0 
RCLK Read Clock I 

REN1 Read Enable 1 I 

REN2 Read Enable 2 I 

OE Output Enable I 

EF Empty Flag 0 

PAE Programmable 0 
Almost-Empty 
Flag 

PAF Programmable 0 
Almost-Full Flag 

FF Full Flag 0 

Vee Power 

GND Ground 

INDEX 

01 

Do 

PAF 

PAE 

GND 

REN1 

RCLK 

REN2 

OE 

N C"') V Ll) <0 ,..... co 
o 0 0 0 0 0 0 

J32-1 
L32-1 

LCC/PLCC 
TOP VIEW 

Itt Itt a 6 a 8 a 

28 

27 

26 

25 

24 

23 

22 

RS 

WEN1 

WCLK 

WEN2/LD 

Vee 
06 

07 

06 

as 

2655 drw 02 

Description 

Data inputs for a 9-bit bus. 

When RS is set low, internal read and write pointers are set to the first location of the RAM array, 
FF and PAF go high, and PAE and EF go low. A reset is required before an initial WRITE after 
power-up. 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when the Write 
Enable(s) are asserted. 

If the FIFO is configured to have programmable flags, WEN1 is the only write enable pin. 
When WEN1 is LOW, data is written into the FIFO on every LOW-to-HIGH transition WCLK. If 
the FIFO is configured to have two write enables, WEN1 must be LOW and WEN2 must be 
HIGH to write data into the FIFO. Data will not be written into the FIFO if the FF is LOW. 

The FIFO is configured at reset to have two write enables or programmable flags. If WEN21lD is 
HIGH at reset, this pin operates as a second write enable. If WEN2/LD is LOW at reset, 
this pin operates as a control to load and read the programmable flag offsets. If the FIFO is 
configured to have two write enables, WEN1 must be LOW and WEN2 must be HIGH to write 
data into the FIFO. Data will not be written into the FIFO if the FF is LOW. If the FIFO is config-
ured to have programmable flags, WEN2ILD is held LOW to write or read the programmable flag 
offsets. 

Data outputs for a 9-bit bus. 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN1 and REN2 are 
asserted. 

When REN1 and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH transition 
of RCLK. Data will not be read from the FIFO if the EF is LOW. 

When REN1 and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH transition 
of RCLK. Data will not be read from the FIFO if the EF is LOW. 

When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will be in a 
high impedance state. 

When EF is LOW, the FIFO is empty and further data reads from the output are inhibited. When 
EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

When PAE is LOW, the FIFO is almost empty based on the offset programmed into the FIFO. 
The default offset at reset is Empty+7. PAE is synchronized to RCLK. 

When PAF is LOW, the FIFO is almost full based on the offset programmed into the FIFO. The 
default offset at reset is Full-7. PAF is synchronized to WCLK. 

When FF is LOW, the FIFO is full and further data writes into the input are inhibited. When FF is 
HIGH, the FIFO is not full. FF is synchronized to WCLK. 

One +5 volt power supply pin. 

One 0 volt ground pin. 
26551bIOl 

6.12 2 



IDT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 X 9-BIT, 512 X 9-BIT AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +135 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 
2655 tbl 02 

1. Stresses greater than those listedunderABSOLUTE MAXIMUM RATING S 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

RECOMMENDED 
OPERATING CONDITIONS 

Symbol Parameter 
VCCM Military Supply 

Voltage 

Vccc Commercial 
Supply Voltage 

GND Supply Voltage 

VIH Input High Voltage 
Commercial 

VIH Input High Voltage 
Military 

Vil Input Low Voltage 
Commercial & 
Military 

Min. Typ. Max. 

4.5 5.0 5.5 

4.5 5.0 5.5 

0 0 0 

2.0 - -

2.2 - -

- - 0.8 

(Commercial: Vcc = 5V ±10%, TA = O°C to +70°C; Military: Vcc = SV ± 10%, TA = -SsoC to +12S°C) 

Symbol Parameter 

lu(1) Input Leakage Current (Any Input) 

ILO(2) Output Leakage Current 

VOH Output Logic "1" Voltage, IOH = -2 mA 

VOL Output Logic "0" Voltage, IOl = 8 mA 

Icc!3) Active Power Supply Current 

NOTES: 
1. Measurements with 0.4 5 VIN 5 VOUT. 
2. OE ~ VIH. 0.4 5 VOUT 5 Vcc. 
3. Measurements are made with outputs open. Tested at fClK = 20MHz. 

Typicallcc1 = 65 + (fClK • 1.1/MHz) + (fClK • Cl • 0.03/MHz-pF) mA 

fClK = 1ItClK. 

Cl = external capacitive load (30pF typical) 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Symbol Parameter Conditions Max. Unit 
CIN(2) Input VIN = OV 10 pF 

Capacitance 

COUT(1.2) Output VOUT ~ OV 10 pF 
Capacitance 

NOTES: 
2655 tbl 05 

1. With output deselected (OE = HIGH). 
2. Characterized values. not currently tested. 

6.12 

IDT72201 IDT72201 
IDT72211 IDT72211 
1DT72421 1nT72421 

Commercial Milita'!. 
tClK = 15, 20, 25, SOns tClK = 20, 2 ,SOns 
Min. Typ. Max. Min. Typ; . Max. 

-1 - -1 -10 - 10 

-10 - 10 -10 - 10 

2.4 - - 2.4 - -
- - 0.4 - - 0.4 

- - 140 - - 160 

Unit 
V 

V 

V 

V 

V 

V 

2655 tbl 03 

Unit 

JlA 

JlA 

V 

V 

mA 

26551b104 
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1DT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9·81T, 512 x 9·81T AND 64 x 9·81T 

AC ELECTRICAL CHARACTERISTICS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

(Commercial: VCC = 5V ± 10%, TA = O°C to +70°C; Military: Vee = 5V ± 10%, TA = -55°C to +125°C) 

Symbol Parameter 

1s Clock Cycle Frequency 
tA Data Access Time 
tClK Clock Cycle Time 
tClKH Clock High Time 
tClKl Clock Low Time 
tDS Data Set·up Time 
tDH Data Hold Time 
tENS Enable Set·up Time 
tENH Enable Hold Time 
tRS Reset Pulse Width(1) 

tRSS Reset Set·up Time 
tRSF Reset to Flag Time and Output Time 
tOlZ Output Enable to Output in Low Z(2) 
tOE Output Enable to Output Valid 
tOHZ Output Enable to Output in High Z(2) 
tWFF Write Clock to Full Flag 
tREF Read Clock to Empty Flag 
tPAF Write Clock to Programmable Almost·Full Flag 
tPAE Read Clock to Programmable Almost-Empty Flag 
tSKEWl Skew Time Between Read Clock and Write Clock 

for Empty Flag and Full Flag 
tSKEW2 Skew Time Between Read Clock and Write Clock 

for Programmable Almost-Empty Flag and 
Programmable Almost-Full Flag 

NOTES: 
1. Pulse widths less than minimum values are not allowed. 
2. Values guaranteed by design. not currently tested. 

AC TEST CONDITIONS 
In Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
3ns 
1.5V 
1.5V 

See Figure 1 

Com'l. 
IDT72201 L 15 
IDT72211L15 
IDT72421 L 15 
Min. Max. 

- 66.7 
2::: :::::::10 

15 -
6:»·:· 

6 -
4::::::::::/} -
1 .......... ;.:-

4.::::::: :.;.:::.::-

r}: ::::::;:;:;:-

15 ....... -
15 -
~}tL15 
0::;::· 

3 ... .. 8 
3 8 

... )10 

- 10 
( .. ;10 

- 10 

6,1::::::'::;;::· 

1~:.::::::\::::-

2655 tbl 07 
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Commercial and Military 
IDT72201 L20 IDT72201 L25 IDT72201 L50 
IDT72211 L20 1DT72211 L25 IDT72211 LSO 
IDT72421L20 IDT72421 L25 IDT72421L50 
Min. Max. Min. Max. Min. Max. Unit 

- 50 - 40 - 20 MHz 

2 12 3 15 3 25 ns 
20 - 25 - 50 - ns 
8 - 10 - 20 - ns 
8 - 10 - 20 - ns 
5 - 6 - 10 - ns 
1 - 1 - 2 - ns 
5 - 6 - 10 - ns 

1 - 1 - 2 - ns 
20 - 25 - 50 - ns 
20 - 25 - 50 - ns 

- 20 - 25 - 50 ns 

0 - 0 - 0 - ns 
3 10 3 13 3 28 ns 
3 10 3 13 3 28 ns 

- 12 - 15 - 30 ns 

- 12 - 15 - 30 ns 

- 12 - 15 - 30 ns 

- 12 - 15 - 30 ns 

8 - 10 - 15 - ns 

18 - 20 - 30 - ns 

26551b106 

5V 

~
1.1Kn 

D.U.T. 

680n ~ 30pF' 

or equivalent circuit 

Figure 1. Output Load 

"Includes jig and scope capacitances. 

2655 drw 03 
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IDT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9·BIT, 512 x 9·BIT AND 64 x 9·BIT 

SIGNAL DESCRIPTIONS 

INPUTS: 

Data In (Do· Os) - Data inputs for 9·bit wide data. 

CONTROLS: 

--Beset (RS) - Reset is accomplished whenever the Reset 
(RS) input is taken to a low state. During reset, both internal 
read and write pointers are set to the first location. A reset is 
required after power·up before a write operation can take 
place. The Full Flag (FF) and Programmable Almost·Full Flag 
(PAF) will be reset to high aftertRsF .. The Empty Flag (EF) and 
Programmable Almost-Empty Flag (PAE) will be reset to low 
after tRSF. During reset, the output register is initialized to all 
zeros and the offset registers are initialized to their default 
values. 

Write Clock (WCLK) - A write cycle is initiated on the 
LOW-to-HIGH transition of the write clock (WCLK). Data set
up and hold times must be met in respect to the LOW·to-HIGH 
transition of the write clock (WCL~ The Full Flag (FF) and 
Programmable Almost-Full Flag (PAF) are synchronized with 
respect to the LOW-to-HIGH transition of the write clock 
(WCLK). 

The write ;mci rp.::Ici r.lnr.k~ r.~n hI'> :l<:\lnf"hrnnn, ", nr coincident. - ---- ------- -_ .. -- -~J"~"'~"~"'~ ~, 

Write Enable 1 (WEN1) - If the FIFO is configured for 
programmable flags, Write Enable 1 (WEN1) is the only 
enable control pin. In this configuration, when Write Enable 1 
(WEN1) is low, data can be loaded into the input register and 
RAM array on the LOW-to-HIGH transition of everywriteclock 
~WCLK). Data is stored in the RAM array sequentially and 
Independently of anyon-going read operation. 

In this configuration, when Write Enable 1 (WEN1) is high, 
the input register holds the previous data and no new data is 
allowed to be loaded into the register. 

If the FIFO is configured to have two write enables, which 
allows for depth expansion, there are two enable control pins. 
See Write Enable 2 paragraph below for operation in this 
configuration. 
. !~ prevent data overflow, the Full Flag (FF) will go low, 
Inhibiting further write operations. Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF, 
allowing a valid write to begin. Write Enable 1 (WEN1) is 
ignored when the FIFO is full. 

Read Clock (RCLK) - Data can be read on the outputs on 
the LOW-to-HIGH transition of the read clock (RCLK). The 
Empty Flag (EF) and Programmable Almost-Empty Flag 
(PAE) are synchronized with respect to the LOW-to-HIGH 
transition of the read clock (RCLK). 

The write and read clocks can be asynchronous or 
coincident. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Read Enables (REN1 J REN2) - When both Read Enables 
(REN1, REN2) are low, data is read from the RAM array to the 
output register on the LOW-to-HIGH transition of the read 
clock (RCLK). 

When either Read Enable (REN1, REN2) is high, the output 
register holds the previous data and no new data is allowed to 
be loaded into the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further read operations. Once 
a valid write operation has been accomplished, the Empty 
Flag (EF) will go high after tREF and a valid read can begin. 
The Read Enables (REN1, REN2) are ignored when the FIFO 
is empty. 

Output Enable (OE) - When Output Enable (OE) is 
enabled (LOW). the parallel output buffers receive data from 
the output register. When Output Enable (OE) is disabled 
(HIGH), the Q outputdata bus is in a high-impedance state. 

Write Enable 2/Load (WEN2/LO) - This is a dual-purpose 
pin. The FIFO is configured at Reset to have programmable 
flags or to have two write enables, which allows depth 
expansion. If Write Enable 2/Load (WEN2/LD) is set high at 
Reset (RS=low), this pin operates as acontrolto load and read 
the programmable flag offsets. 

If the FIFO is configured to have two write enables, when 
Write Enable (WEN1) is low and Write Enable 2ILoad (WEN21 
LD) is high, data can be loaded into the input register and RAM 
array onthe LOW-to-HIGH transition of every write clock 
(WCLK). Data is stored in the RAM array sequentially and 
independently of anyon-going read operation. 

In this configuration, when Write Enable (WEN1) is high 
and/orWrite Enable 2/Load (WEN2/LD) is low, the input 
register holds the previous data and no new data is allowed to 
be loaded into the register. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF, 
allowing a valid write to begin. Write Enable 1 (WEN1) and 
Write Enable 2/Load (WEN2/LD) are ignored when the FIFO 
is full. 

The FIFO is configured to have programmable flags when 
t~ Write Enable 2/Load (WEN2/LD) is set low at Reset 
(RS=low). The IDT72201/72211/72420 devices contain four 
8-bit offset registers which can be loaded with data on the 
inputs, or read on the outputs. See Figure 3 for details of the 
size of the registers and the default values. 

If the FIFO is configured to have programmable flags when 
the Write Enable 1 (WEN1) and Write Enable 2/Load (WEN2I 
LD) are set low, data on the inputs D is written into the Empty 
(Least Significant Bit) offset register on the first LOW-to-HIGH 
transition of the write clock (WCLK). Data is written into the 
Empty (Most Significant Bit) offset register on the second 
LOW-to-HIGH transition of the write clock (WCLK), into the 
Full (Least Significant Bit) offset register on the third transition, 
and into the Full (Most Significant Bit) offset register on the 
fourth transition. The fifth transition of the write clock (WCLK) 
again writes to the Empty (Least Significant Bit) offset register. 
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1DT72201172211/72421 CMOS SyncFIFOThi (Clocked FIFO) 
256 x 9-81T, 512 x 9-81T AND 64 x 9-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

However, writing all offset registers does not have to occur 
at one time. One ortwo offset registers can be written and then 
by bringing the Write Enable 2/Load (WEN2/LD) pin high, the 
FIFO is returned to normal read/write operation. When the 
Write Enable 2/Load (WEN2/LD) pin is set low, and Write 
Enable 1 (WEN1) is low, the next offset register in sequence 
is written. 

The contents of the offset registers can be read on the 
output lines when the Write Enable 2/Load (WEN2/LD) pin is 
set low and both Read Enables (REN1, REN2) are set low. 
Data can be read on the LOW-to-HIGH transition of the read 
clock (RCLK). 

A read and write should not be performed simultaneously 
to the offset registers. 

LD 

0 

0 

1 

1 

NOTE: 

WEN1 

0 

1 

0 

1 

WCLK(l) Selection 

.I Empty Offset (LSS) 

] Empty Offset (MSB) 

Full Offset (LSB) 

Full Offset (MSB) 

.I No Operation 

.I Write Into FIFO 

.I No Operation 

2655 drw 04 

1. The same selection sequence applies to reading from the registers. 

72201 - 256 x 9·SIT 

8 7 o 8 7 

Empty Offset (LSS) Reg. 

Default Value 007H 

REN 1 and REN2 are enabled and read is performed on the LOW-to
HIGH transition of RCLK. 

72211 ·512 x 9-SIT 

Empty Offset (LSB) Reg. 

Default Value 007H 

Figure 2. Write Offset Register 

o 8 

72421 - 64 x 9-BIT 

65 

Empty Offset (LSB) 

Default Value 007H 

o 

8 0 8 0 8 0 

,XXXXXXi ~XX~ ,XXXXXX, ' 
B 7 0 B 7 0 B 65 0 II 

Full Offset (LSS) Reg. Full Offset (LSS) Reg. Full Offset (LSB) 

Default Value 007H Default Value 007H Default Value 007H 

8 0 8 o 8 0 

IXXXXXXI ~XXXXXI 
2655 drw 05 

Figure 3. Offset Register Location and Default Values 
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IDTI2201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9·BIT, 512 x 9·BIT AND 64 x 9·BIT 

OUTPUTS: 

Full Flag (FF) - The Full Flag (FF) will go low, inhibiting 
further write operation, when the device is full. If no reads are 
performed after Reset (RS), the Full Flag (FF) will go low after 
256 writes forthe IOT72201, 512 writes forthe IOT72211, and 
64 writes for the IOT72421 . 

The Full Flag (FF) is synchronized with respect to the LOW
to-HIGH transition of the write clock (WCLK). 

Empty Flag (EF) - The Empty Flag (EF) will go low, 
inhibiting further read operations, when the read pointer is 
equal to the write pointer, indicating the device is empty. 

The Empty Flag (EF) is synchronized with respect to the 
LOW-to-HIGH transition of the read clock (RCLK). 

Programmable Almost-Full Flag (PAF) - The 
Programmable Almost-Full Flag (PAF) will go low when the 
FIFO reaches the Almost-Full condition. If no reads are 
performed after Reset (RS), the Programmable Almost-Full 
Flag (PAF) will go low after (256-m) writes for the IOT72201, 
(512-m) writes for the IOT72211, and (64-m) writes for the 

TABLE 1: STATUS FLAGS 

NUMBER OF WORDS IN FIFO 

72201 72211 

0 0 

1 to n(l) 1 to n(1) 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

I OT72421. The offset "m" is defined in the Full offset registers. 
If there is no Full offset specified, the Programmable 

Almost-Full Flag (PAF) will go low at FUIl-7 words. 
The Programmable Almost-Full Flag (PAF) is synchronized 

with respect to the LOW-to-HIGH transition of the write clock 
(WCLK). 

Programmable Almost-Empty Flag (PAE) - The 
Programmable Almost-Empty Flag (PAE) will go low when the 
read pointer is "n+ 1" locations less than the write pointer. The 
offset "n" is defined in the Empty offset registers. If no reads 
are performed after Reset the Programmable Almost-Empty 
Flag (PAE) will go high after "n+ 1" for the IDT72201/722111 
72421. 

If there is no Empty offset specified, the Programmable 
Almost-Empty Flag (PAE) will go low at Empty+7 words. 

The Programmable Almost-Empty Flag (PAE) is 
synchronized with respect to the LOW-to-HIGH transition of 
the read clock (RCLK). 

Data Outputs (00 - Oa) - Data outputs for a 9-bit wide 
data. 

FF PAF PAE EF 

72421 

0 H H L L 
1 to n(1) H H L H 

(n+ 1) to (256·(m+ 1)) (n+1) to (512-(m+1)) (n+.1) to (64-(m+ 1)) H H H H 
(256-m)(2) to 255 (512-m)(2) to 511 (64-m)(2) to 63 H L H H 

256 512 64 L L H H 

NOTES: 
26551b108 

1. n = Empty Offset (n = 7 default value) 
2. m = Full Offset (m = 7 default value) 
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IDT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1-.---------tRs-----------~ 

RS 

f----- tRss------I 

~--------tRsF-----~-1 

~------tRss-----~ 

WEN2/LO(1) 

~-----------tRsF----------~-1 

00-08 
OE = 1 (2) 

---------------

2655drw 06 

NOTES: 
1. Holding WEN2ILD high during reset will make the pin act as a second write enable pin. Holding WEN2ILD low during reset will make the pin act as aload D 

enable for the programmable flag offset registers. • 
2. After reset, the outputs will be low if OE = 0 and tri-state if OE = 1. 
3. The clocks (RCLK, WCLK) can be tree-running turing reset. 

Figure 4. Reset Timing 
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1DT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9-BIT. 512 x 9-BIT AND 64 x 9-BIT 

WCLK 

Do- Ds 

WEN21 
(If Applicable) 

~------------tCLK----------~~ 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

NO OPERATION 

NO OPERATION 

f----tWFF ---l 

tSKEW1(1) 

RCLK 

2655 drw 07 

NOTE: 
1. tSKEW1 is the minimum time between a rising RCLK edge and a rising WCLK edge for FF to change during the current clock cycle. If the time between 

Figure 5. Write Cycle Timing 
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1DT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9·BIT, 512 x 9·BIT AND 64 x 9·BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

~------------tCLK----------~~ 

RCLK 

NO OPERATION 

~------tREF----~~ 

Co·Qa VALID DATA 

--tOHZ 

tSKEW1(1) 

WCLK 

~~------~------------------------

WEN2 ---------/ 2655 drw 08 

NOTE: 
1. tSKEWl is the minimum time between a rising WCLK edge and a rising RCLK edge for EF to change during the current clock cycle. If the time between 

the rising edge of RCLK and the rising edge of WCLK is less than tSKEW1, then EF may not change state until the next RCLK edge. Figure 6. Read Cycle 
Timing 

Figure 6. Read Cycle Timing 
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IDT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9·BIT, 512 x 9·BIT AND 64 x 9·BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

WCLK 

Do- Os 

WEN1 

WEN2 
(If Applicable) 

RCLK 

00·0s 

NOTE: 

t-------- tFRL (1)-----J 

tOLZ 

__________________________ ~ t---------tOE-------J 

1. When tSKEWl ~ minimum specification. tFRl = tClK + tSKEWl 
tSKEWl < minimum specification, tFRl = 2tClK + tSKEWl 

The Latency Timings apply only at the Empty Boundary (EF = LOW). 

Figure 7. First Data Word Latency Timing 

6.12 

2655 drw09 

11 



IDT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 

WCLK 

Do· Os 

FF 

WEN2 
(If Applicable 

RCLK 

LOW 
OE 

00- Os DATA IN OUTPUT REGISTER 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DATA READ 
,...--1 

NEXT DATA READ 

2655 drw 10 

Figure 8. Full Flag Timing 

6.12 12 



1DT72201/72211/72421 CMOS SyncFIFOn .. (Clocked FIFO) 
256 X 9-BIT, 512 x 9·BIT AND 64 x 9·BIT 

WCLK 

Do - 06 

WEN2 
(If Applicable) 

RCLK 

EF 

REN1. 
REN2 

OE 

(1) 
~------------tFRL------~ 

LOW 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

~ ________ tFFL-(1_) ___ .-..j 

00-06 

~_IA~ __ 

DATA IN OUTPUT REGISTER =>r< DATA READ 

NOTE: 
1. When tSKEW1 ~ minimum specification, tFRL maximum = tCLK + tSKEW1 

tSKEW1 < minimum specification, tFRl maximum = 2tCLK + tSKEW1 
The Latency Timings apply only at at the Empty Boundary (EF + LOW). 

Figure 9. Empty Flag Timing 

6.12 
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1OT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 X 9-81T, 512 x 9-81T ANO 64 x 9-81T MILITARY ANO COMMERCIAL TEMPERATURE RANGES 

WCLK 

WEN2 
(If ApplicableL-.-___ ---<---<'--"'--' 

PAF 

RCLK 

REN1, 

REN2 

NOTES: 
1. PAF offset = m. 

Full - (m+ 1) words in FIFO 

(1) 

2. 256 - m words in FIFO for 10T72201. 512 - m words for IOT72211. 64 - m words in FIFO for IOT72421. 

2655 drw 12 

3. tSKEW2is the minimum time between a rising RCLK edge and a rising WCLK edge for PAF to change during that clock cycle. If the time between the rising 
edge of RCLK and the rising edge of WCLK is less than tSKEW2, then PAF may not change state until the next WCLK rising edge. 

4. If a write is performed on this rising edge of the write clock, there will be Full- (m-l) words in the FIFO when PAF goes low. 

Figure 10. Programmable Full Flag Timing 
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1OT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9·BIT, 512 x 9·BIT AND 64 x 9·BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

WCLK 

WEN2 
(If Applicable)I...-__ -,---I.--I.'---"'--' 

(1) 

PAE n words in FIFO n+ 1 words in FIFO 

RCLK 

2655 drw 13 

NOTES: 
1. PAE offset = n. 
2. tSKEw2is the minimum time between a rising WCLK edge and a rising RCLK edge for PAE to change during that clock cycle. If the time between the rising 

edge of WCLK and the rising edge of RCLK is less than tSKEW2, then PAE may not change state until the next RCLK rising edge. 
3. If a read is performed on this rising edge of the read clock. there will be Empty + (n-1) words in the FIFO when PAE goes low. 

Figure 11. Programmable Empty Flag Timing 
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10172201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9-81T, 512 x 9-81T AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

WCLK 

LO 

Do- 07 

RCLK 

LD 

Qo-07 

t----tcLK_ 

Figure 12. Write Offset Registers Timing 

DATA IN OUTPUT REGISTER 

EMPTY OFFSET 
(LSB) 

EMPTY OFFSET 
(MSB) 

Figure 13. Read Offset Registers Timing 

6.12 

FULL OFFSET 
(LSB) 
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1DT72201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9-81T, 512 x 9-81T AND 64 x 9-81T 

OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION· A single IOT722011 
72211/72421 may be used when the application requirements 
arefor256/512/64wordsorless. Whenthe IOT72201/722111 

WRITE CLOCK (WCLK) .. 

WRITE ENABLE 1 (WEN1) 

WRITE E 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

72421 are in a Single Oevice Configuration, the Read Enable 
2 (REN2) control input can be grounded (see Figure 14). In 
this configuration, the Write Enable 2/Load (WEN2ILO) pin is 
set low at Reset so that the pin operates as a control to load 
and read the programmable flag offsets. 

RESET (RS) 

.. READ CLOCK (RCLK) 

READ ENABLE 1 (REN1) 

IDT NABLE 2/LOAD (WEN2/LD) OUTPUT ENABLE (OE) 
722011 

DATA OUT (00 - Os) DATA IN (Do - Ds) 722111 

FULL FLAG (FF) 
72421 

EMPTY FLAG (EF) -... 
PROGRAMM ABLE ALMOST FULL (PAF) PROGRAMMABLE ALMO~T 

READ ENABLE 2 (REN2) 

2655drw 16 

Figure 14. Block Diagram of Single 256 x 9/512 x 9/64 x 9 Synchronous FIFO 

WIDTH EXPANSION CONFIGURATION· Word width may 
be increased simply by connecting the corresponding input 
controls signals of multiple devices. Status flags (EF, PAE, 
PAF and FF) can be detected from anyone device. Figure 15 
demonstrates a 18-bit word width by using two IOT722011 
72211172421 s. Any word width can be attained by adding 
additionallDT72201/72211/72421 s. 

When the IOT72201/72211/72421 are in a Width Expansion 
Configuration, the Read Enable 2 (REN2) control input can be 
grounded (see Figure 15). In this configuration, the Write 
Enable 2/Load (WEN2/LO) pin is set low at Reset so that the 
pin operates as a control to load and read the programmable 
flag offsets. 

RESET (RS) RESET (RS) 

DATA IN (D) ,18 ,9 
1 9 __ 

WRITE E 

WRITE CCOCK (0CLK) 
, - READ CLOCK (RCLK) 

-
- READ ENABLE1 (REN1) 

WRITE ENABLE1 (WEN1) -
- .. OUTPUT ENALBLE (OE) 

NALBLE2/LOAD (WEN2/LD) 
- - -- .. 

... FULL FLAG (FF) IDT IDT EMPTY FLAG (EF) 

PROGRAMMABLE (PAF) 722011 722011 PROGRAMMABLE (PAE) - 722111 722111 

72421 ~ 72421 ,9 DATA OUT (0) ,18 ... , 
I' -

READ ENABLE 2 (REN2) READ ENABLE 2 (REN2) 

- -

2655 drw 17 

Figure 15. Block Diagram of 256 x 18/512 x 18/64 x 18 Synchronous FIFO 
Used in a Width Expansion Configuration 
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1DT12201/72211/72421 CMOS SyncFIFOTM (Clocked FIFO) 
256 x 9·BIT, 512 x 9·BIT AND 64 x 9·BIT 

DEPTH EXPANSION - The IDT7221/72211/72421 can be 
adapted to applications when the requ irements are for greater 
than 256/512/64 words. The existence of two enable pins on 
the read and write port allow depth expansion. The Write 
Enable 2/Load pin is used as a second write enable in a depth 
expansion configuration thus the Programmable flags are set 
to the default values. Depth expansion is possible by using 
one enable input for system control while the other enable 
input is controlled by expansion logic to direct the flow of data. 
A typical application would have the expansion logic alternate 

ORDERING INFORMATION 

lOT xxxxx XX 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

data access from one device to the next in a sequential 
manner. The IDT72201/72211/72421 operates in the Depth 
Expansion configuration when the following conditions are 
met: 
1. The WEN2/LD pin is held high during Reset so that this pin 

operates a second Write Enable. 
2. External logic is used to control the flow of data. 

Please see the Applicatioin Note" DEPTH EXPANSION 
USING 72211 SYNCHRONOUS FIFOs" for details of this 
configuration. 

Device Type Power Speed Package Process! 
Temperature 

Range 

y~LANK 

J 
~----------~ L 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Plastic Leaded Chip Carrier (PLCC) 
Leadless Chip Carrier (LCC) 

Com'l.Ooty } 
Clock Cycle Time (tCLK) 
Speed in Nanoseconds 

'-------------------jL 

72201 
'--_________________ -1 72211 

72421 

6.12 

Low Power 

256 x 9 Synchronous FIFO 
512 x 9 Synchronous FIFO 
64 x 9 Synchronous FIFO 
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G CMOS PARALLEL PRELIMINARY 

SyncFIFOTM (CLOCKED FIFO) IDT72215A 
IDT72225A 512 x 18-BIT & 1024 x 18-BIT 

Integrated Device Technology, Inc. 

FEATURES: 
• 512 X 18-bit and 1024 x 18-bit memory array structures 
• 20ns read I write cycle time 
• Easily expandable in depth and width 
• Read and write clocks can be asynchronous or 

coincident 
• Dual-port zero fall-through time architecture 
• Programmable almost-empty and almost-full flags 
• Empty and Full flags signal FIFO status 
• Half-Full flag capability in a single device configuration 
• Output enable puts output data bus in high impedance 
• First device controls all flag logic in depth expansion 
• Produced with advanced submicron CEMOSTM 

technology 
• Available in a 68-lead pin grid array (PGA), and plastic 

leaded chip carrier (PLCC) 
• Military product compliant to MIL-STD-883, Class 8 

FUNCTIONAL BLOCK DIAGRAM 

WEN WCLK 

DESCRIPTION: 
The IDT72215A and IDT72225A are very high speed, low

powe r first -in, first -out (FI FO) memories with clocked read and 
write controls. The IDT72215A has a 512 x 18-bit memory 
array, while the IDT72225A has a 1024 x 18-bit memory array. 
These FIFOs are applicable for a wide variety of data buffering 
needs, such as optical disk controllers, local area networks 
(LANs), and interprocessor communication. 

80th FIFOs have 18-bit input and output ports. The input 
port is controlled by a free-running clock (WCLK), and a data 
input enable pin (WEN). Data is read into the synchonous 
FIFO on every clock when WEN is asserted. The output port 
is controlled by another clock pin (RCLK) and another enable 
pin (REN). The read clock can be tied to the write clock for 
single clock operation orthe two clocks can run asynchronous 
of one another for dual clock operation. An output enable pin 
(OE) is provided on the read port for three-state control of the 
output. 

RAM ARRAY 
512 x 18 

1024 x 18 

FL 
WXI 

(HF)tWXo 
AXI 

EXPANSION 
LOGIC 

~o----,. ________ .. 

RS ---.j ... _.R.E.SE.T_ .... 1 

SyncFIFO and CEMOS are trademarks 01 Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

el990 Integrated Device Technology. Inc. 6.13 

RCLK REN 
27l9dtwOl 

AUGUST 1990 

DSC-2037/1 
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IDTI2215A, IDTI2225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 X 18-BIT & 1024 X 18-BIT 

DESCRIPTION (Continued): 
The synchronous FIFOs have two fixed flags, Empty (EF) 

and Full (FF), and two programmable flags, Almost-Empty 
(PAE) and Almost-Full (PAF). The offset loading of the 
programmable flags is controlled by a simple state machine, 
and is initiated by asserting the load pin (LO). A Half-Full flag 
(HF) is available when the FIFO is used in a single device 
configuration. 

PIN CONFIGURATIONS 

LUUTARY AND COMMERCIAL TEMPERATURE RANGES 

The I0T72215A and IOT72225A are depth expandable 
using a daisy-chain technique. The Xi and XO pins are used 
to expand the FIFOs. To permit programmable fla9!.in depth 
expansion, the first device indicated by setting FL to low, 
controls the flags. 

The I0T72215A172225A is fabricated using lOTs high 
speed submicron CEMOS technology. Military grade product 
is manufactured in compliance with the latest revision of 
MIL-STO-883, Class B. 

11 Vee 03 GND 00 WXO/HF RXI Vee WEN FL 

10 GJD 04 02 01 

09 06 05 

08 07 Vee 

07 GND 08 

06 010 09 

05 all Vee 

GND 012 

./ 014 013 

04 

03 
• 

02 Vee 015 016 Vee 

01 GND 017 EF 

A B C D 

RXO FF 

Pin 1 Designator 

GND RS 

Vee 

E 

OE 

F 

PGA 
TOP VIEW 
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PAF WXI WCLK 

LD RCLK D17 

REN GND D16 

G H J 

PAE DO 

D2 Dl 

D4 D3 

D6 D5 

GND D7 

Vee D8 

Dl0 D9 

D12 Dll . 

D14 D13 

D15 
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IDT72215A, 1DT72225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 X 18-BIT & 1024 X 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS (Continued) 

Cl ~ 

I~ 
Cl CI It) co "- ...J 

~ 8 "- co It) 

C C C z ~ Ig I~ I~ z Itt 0 0 z 0 (!) (!) > (!) 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

W W W W W W W W U W L...! L...! W L...! W L...! L...! 

014 ] 10 
9 8 7 6 5 4 3 2 68 67 66 65 64 63 62 61 [- Vee 

60 -

013 ]11 59 [: 014 

012 ] 12 58 [: 013 

011 ] 13 57 [: GNO 

010 ] 14 56 [: 012 

09 ] 15 55 [: 011 

Vee ]16 54 [: Vee 

08 ]17 53 [: 010 

GND ] 18 52 [: 09 

07 ] 19 51 [: GNO 

06 ] 20 50 [: 08 

05 ] 21 49 [: 07 

04 ] 22 48 [: Vee 

03 ]23 47 [: 06 

02 ] 24 46 [: 05 

01 ] 25 45 [: GNO 

DO ] 26 44 [: 04 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
r; r; r; r; r; r; r; r; iI r; r; r; r; r; r; r; r; 

I~ ILi ~ 

I~ I~ 
0 

I~ I~ Itt I~ I~ 
0 0 

Cl C\J C') 8 ...J ~ a z a a 2719 drw03 
0 

I~ 
(!) > :: 

PLCC 
TOP VIEW 
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IDT72215A,IDT72225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Symbol Nama 110 Description 

Do - D17 Data Inputs I Data inputs for a 18-bit bus. 

AS Reset I When RS is set low. internal read and write pointers are set to the first location of the 
RAM array. FF and PAFgo high. and ill and EF go low. A reset is required before an 
initial WRITE after power-up. 

WCLK Write Clock I Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when Write Enable 
WEN is asserted (LOW). . 

WEN Write Enable I When WEN is LOW, data is written into the FIFO on every lOW-to-HIGH transition of 
WCLK. When WEN is high. the FIFO holds the previous data. Data will not be written 
into the FIFO if the FF is LOW. 

RCLK Read Clock I Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when Read Enable 
REN is asserted (LOW). 

Am Read Enable I When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of 
RCLK. When REN is high.J...!he output register holds the previous data. Data will not be 
read from the FIFO if the EFis LOW. 

DE Output Enable I When OE is LOW. the data output bus is active. H OE is HIGH, the output data bus will 
be in a high impedance state. 

LD Load I When LD is LOW. data on the inputs Do-D15 is written to the offset and depth registers 
on the LOW-to-HIGH transition of the WCLK, when WEN is LOW. When LD is LOW, 
data on the outputs 0 0-015 is read from the offset and depth registers on the LOW-te-
HIGH transition of the RCLK. when REN is LOW. 

FL First Load I In the single device or width expansion configuration. FL is grounded. In the depth 
expansion configuration. FL is grounded on the first device (first load device) and set to 
high for all other devices in the daisy chain. 

WXI Write Expansion I In the single device or width expansion configuration, WXI is grounded. In the depth 
Input expansion configuration, WXI is connected to WXO (Write Expansion Out) of the 

previous device. 

AXI Read Expansion I In the single device or width expansion configuration, AXI is grounded. In the depth 
Input expansion configuration. AXI is connected to AXO (Read Expansion Out) of the previous 

device. 

EF Empty Flag 0 When EF is LOW, the FIFO is empty and further data reads from the output are 
inhibited. When EFis HIGH, the FIFO is not empty. EFis synchronized to RCLK. 

I 

PAE Programmable 0 When PAE is LOW. the FIFO is almost empty based on the offset programmed into the 
Almost-Empty Flag FIFO. The default offset at reset is 1/8 full. 

PAF Programmable 0 When PAF is LOW. the FIFO is almost full based on the offset programmed into the I 
Almost-Full Flag FIFO. The default offset at reset is 7/8 full. 

FF Full Flag 0 When FF is LOW. the FIFO is full and further data writes into the input are inhibited. 
When FF is HIGH, the FIFO is not full. FF is synchronized to WCLK. 

WX5/HF Write Expansion 0 In the single device or width expansion configuration, the device is more than half full 
OutlHalf-Full Flag when HF is LOW. In the depth expansion configuration, a pulse is sent from WXO to 

WXI of the next device when the last location in the FIFO is written. 

AXO Read Expansion 0 In the depth expansion configuration. a pulse is sent from AXO to AXI of the next device 
Out when the last location in the FIFO is read. 

0 0 - 017 Data Outputs 0 Data outputs for a 18-bit bus. 

Vee Power Eight +5 volt power supply pins. 

GND Ground Eight 0 volt ground pins. 
2719blOl 
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IDT72215A, IDT72225A CMOS PARALLEL 
SyncFIFO'" (CLOCKED FIFO) 512 x 18-81T & 1024 x 18-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +155 °C 
temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2719 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RA TI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

DC ELECTRICAL CHARACTERISTICS 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter(1) Condition 

CIN(2) Input Capacitance VIN = OV 

COUT(1.2) Output Capacitance VOUT = OV 

NOTES: 
1. With output deselected. (OE = high) 
2. Characterized values, not currently tested. 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

VCCM Milijary Supply 4.5 
Voltage 

Vccc Commercial Supply 4.5 
Voltage 

GND Supply Voltage 0 

VIH Input High Votage 2.0 
Commercial 

VIH Input High Votage 2.2 
Military 

VIL(l) Input Low Voltage -
Com'l. and Mil. 

NOTE: 

Typ. 

5.0 

5.0 

0 

-

-

-

1. 1.5V undershoots are allowed for 10ns once per cycle. 

Max. 

10 

10 

Max. 

5.5 

5.5 

0 

-

-

0.8 

(Commercial: Vcc = 5.0V ± 10%, TA = O°C to +70°C; Military: Vcc = 5.0V ± 10%, TA = -55°C + 125°C) 

IDT72215A 1DT72215A 

IDT72225A 1DT72225A 
Commercial Military 

tCLK = 20, 25, 50 ns tCLK = 25, 30, 50 ns 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

III (1) Input Leakage Current (any input) -1 - 1 -10 - 10 

ILO(2) Output Leakage Current -10 - 10 -10 - 10 

VOH Output Logic "1" Voltage, bH'" -2 mA 2.4 - - 2.4 - -
VOL Output Logic "0" Voltage, bL = 8 mA - - 0.4 - - 0.4 

ICCl (3) Active Power Supply Current - - 250 - - 300 

ICC2 (3) Average Standby Current (All Input = VCC - 0.2V, - - 60 - - 75 
except RCLK and WCLK which are free-running) 

NOTES: 
1. Measurements with 0.4 :s; VIN :s; VOUT. 
2. OE ~ VIH, 0.4 :s; VOUT :s; Vec. 
3. Tested at f= 20 MHz. 

6.13 

Unit 

pF 

pF 

2719 tbl 03 

Unit 

V 

V 

V 

V 

V 

V 

27191b104 

Units 

JlA 

JlA 

V 

V 

mA 

mA 

291711>1 05 
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IDT72215A, IDT72225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 x 18-81T & 1024 x 18-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5.0V ± 10%, TA = O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = -55°C + 125°C) 

Com'l. 
IDT72215L20 
JDT72225L20 

Symbol Parameter Mlln. 

15 Clock Cycle Frequency -
tA Data Access Time 2 

tCLK Clock Cycle Time 20 

tCLKH Clock High Time 8 

tCLKL Clock Low Time 9 

tos Data Set-up Time 5 

toH Data Hold Time 1 

tENS Enable Set-up Time 5 

tENH Enable Hold Time 1 

tAS Reset Pulse Width (1) 20 

tRSS Reset Set-up Time (2) 12 

tRSF Reset to Flag and Output Time -
tOll Output Enable to Output in Low Z (2) 0 

tOE Output Enable to Output Valid -
tOHZ Output Enable to Output in High Z (2) 1 

twFF Write Clock to Full Flag -
tREF Read Clock to Empty Flag -
tPAF Clock to Programmable Almost-Full -

Flag 

tPAE Clock to Programmable Almost- -
Empty Flag 

tHF Clock to Half-Full Flag -
txo Clock to Expansion Out -
txl Expansion In Pulse Width 8 

Expansion In Set-Up Time 8 

txlS 

tSKEW1 Skew time between Read Clock & 14 
Write Clock for Full Flag 

tSKEW2 Skew time between Read Clock & 14 
Write Clock for Empty Flag 

NOTES: 
1. Pulse widths less than minimum values are not allowed. 
2. Values guaranteed by design. not currently tested. 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

3ns 
1.5V 

1.5V 

See Figure 1 

Max. 

50 

14 

-
-
-
-
-
-
-
-
-
20 

-
9 

9 

14 

12 

20 

20 

20 

12 

-
-

-

-

2719tbl07 
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Com'l. & Mil. Mil. Com'I.& Mil. 
IDT72215L25 IDT72215L30 IDT72215LSO 
IDT72225L25 IDT72225L30 JDT72225LSO 

Mlln. Max. Mlln. Max. Mlln. Max. Unit 

- 40 - 33 - 20 MHz 

3 15 3 18 3 25 ns 

25 - 30 - 50 - ns 

10 - 12 - 20 - ns 

10 - 12 - 20 - ns 

6 - 7 - 10 - ns 

1 - 1 - 2 - ns 

6 - 7 - 10 - ns 

1 - 1 - 2 - ns 

25 - 30 - 50 - ns 

15 - 18 - 30 - ns 

- 25 - 30 - 50 ns 

0 - 0 - 0 - ns 

- 12 - 15 - 20 ns 

1 12 1 15 1 20 ns 

- 16 - 18 - 30 ns 

- 15 - 18 - 30 ns 

- 22 - 24 - 35 ns 

- 22 - 24 - 35 ns 

- 22 - 24 - 35 ns 

- 15 - 18 - 30 ns 

10 - 12 - 20 - ns 

10 - 12 - 20 - ns 

16 - 18 - 20 - ns 

16 - 18 - 20 - ns 

2719 tbl 06 

5V 

UK 

D.U.T-....--... 

680n 30pF* 

2719 drw25 

or equivalent circuit 
Figure 1. Output Load 

·Includes jig and scope capacitances. 
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IOTI2215A,IOTI2225A CMOS PARALLEL 
SyncFIFO'" (CLOCKED FIFO) 512 X 18-BIT & 1024 X 18-BIT 

SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (Do - 017) 
Data inputs for 18-bit wide data. 

CONTROLS: 

RESET (RS) _ . . 
Reset is accomplished whenever the Reset (RS) mput IS 

taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
powe~ before a write ~eration can take place. The Full 
Flag (FF), Half-Full Flag (HF), and Programmable Almost-Full 
Flag (PAF) will be resetto high aftertRsF. The Empty Flag (EF) 
and Programmable Almost-Empty Flag (PAE) will be reset to 
low after tRSF. 

WRITE CLOCK (WCLK)' 
A write cycle is initiated on the low-to-high transition of the 

write clock (WCLK). Data set-up and hold times must be met 
with respect to the low-to-high transition of the write clock 
(WCLK). 

The write and read clocks can be asynchronous o~ 
coincident. 

WRITE ENABLE (WEN) 
When Write Enable (WEN) is low, data can be loaded into 

the input register and RAM array on the low-to-high transition 
of every write clock (WCLK). Data is stored in the RAM array 
sequentially and independently of anyon-going read opera
tion. 

When Write Enable (WEN) is high, the input register holds 
the previous data and no new data is loaded ~to the FIFO. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations-=--Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF 
allowing a write to begin. Write Enable (WEN) is ignored when 
the FIFO is full. 

READ CLOCK (RCLK) 
Data can be read on the outputs on the low-to-high 

transition of the read clock (RCLK), when Output Enable (OE) 
is set low. 

The write and read clocks can be asynchronous or 
coincident. 

READ ENABLE (REN) 
When Read Enable (REN ) is low, data is loaded into the 

RAM array to the output register on the low-to-high transition 
of the read clock (RCLK). 

When Read Enable (REN) is high, the output register holds 
the previous data and no new data is loaded into the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further read operations. Once 
a write is performed, the Empty Flag (EF) will go high after 
tREF and a read can begin. Read Enable (REN) is ignored 
when the FIFO is empty. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OUTPUT ENABLE (DE) 
When Output Enable (OE) is enabled (low), the parallel 

output buffers receive data from the output register. When 
Output Enable (OE) is disabled (high), the a output data bus 
is in a high impedance state. 

LOAD (LD) 
The IDT72215A and IDT72225A devices contain two 16-

bit offset registers and a 6-bit depth register which can be 
loaded with data on the inputs, or read on the outputs. When 
the Load (LD) pin is set low and WEN is set low, data on the 
inputs DO-D15 is written into the Empty offset register on the 
first low-to-high transition of the write clock (WCLK). When the 
Load (LD) pin and Write Enable (WEN) are held low then data 
is written into the Full offset register on the second Iow-to-high 
transition of the write clock (WCLK) and into the Depth register 
on the third transition. The fourth transition of the write clock 
(WCLK) again writes to the Empty offset register. 

However, writing all offset registers does not have to occur 
at one time. One ortwo offset registers can be written and then 
by bringing the Load (LD) pin high, the FIFO is retumed to 
normal read/write operation. When the Load (LD) pin is set 
low, and Write Enable (WEN) is low, the next offset register in 
sequence is written. 

When the Load pin is low and Write Enable is high, the 
offset register counter increments without writing into the 
offset registers. 

The contents of the offset registers can be read on the 
output lines when the Load (LD) pin is set low and REN is set 
low. Data can be read on the low-to-high transition of the read 
clock (RCLK) when REN is enabled (low). 

A read and a write should not be performed simultaneously 
to the offset registers. 

m ~ WCLK(1) SELECTION 

0 0 S WRITING TO OFFSET REGISTERS: 

EMPTY OFFSET 0 FULL OFFSET 

DEPTH REGISTER 

0 1 S INCREMENTING OFFSET REGISTER 
COUNTER BUT NOT WRITING: 

EMPTY OFFSET 

0 FULL OFFSET 

DEPTH REGISTER 

1 0 S WRITE INTO FIFO 

1 1 S NO OPERATION 

NOTE: . 2719d1w04 

1. The same selection sequence applies to reading from the registers. REN 
is enabled and read is performed on the low·to-high transition of RCLK. 

Figure 2. Write Offset Register 

6.13 7 



IDTI2215A,IDTI2225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 x 18-81T & 1024 x 18-81T 

FIRST LOAD (FL) 
First Load (FL) is grounded to indicate operation in the 

Single Device or Width Expansiol1 mode. In the Depth 
Expansion configuration, First Load (FL) is grounded to indi
cate it is the first device loaded and is set to high for all other 
devices in the daisy chain. (See Operating Configurations for 
further details.) 

WRITE EXPANSION INPUT (WXI) 
This is a dual purpose pin. Write Expansion In (WXI) is 

grounded to indicate operation in the Si~ Device or Width 
Expansion mode. Write Expansion In (WXI) is connected to 
Write Expansion Out (WXO) of the previous device in the 
Depth Expansion or Daisy Chain mode. 

READ EXPANSION INPUT (RXI) 
This is a dual purpose pin. Read Expansion In (RXI) is 

grounded to indicate operation in the Single Device or Width 
Expansion mode. Read Expansion In (RXI) is connected to 
Read Expansion Out (RXO) of the previous device in the 
Depth Expansion or Daisy Chain mode. 

OUTPUTS: 

FULL FLAG (FF) 
The Full Flag (FF) will go low, inhibiting further write 

operation, indicating that the device is full. If no reads are 
performed after Reset (RS), the Full Flag (FF) will go low after 
512 writes for the IDT72215SA and 1024 writes for the 
IDT72225A. 

The Full Flag (FF) is updated on the low-to-high transition 
of the write clock (WCLK). 

EMPTY FLAG (EF) 
The Empty Flag (EF) will go low, inhibiting further read 

operations, when the read pointer is equal to the write pointer, 
indicating the device is empty. 

The Empty Flag (EF) is updated on the low-to-high transi
tion the read clock (RCLK). 

IDT72215A 

Total Depth In 
Data Loaded In Expansion 
Depth Reglser Configuration 

o or 1 512 
2 1024 
3 1536 
4 2048 
5 2560 
6 3072 

· · · · · · 
32 16384 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

17 15 o 

EMPTY OFFSET REGISTER 

DEFAULT VALUE 003FH (72215): 007FH (72225) 

17 15 o 

FULL OFFSET REGISTER 

DEFAULT VALUE 003FH (72215): 007FH (72225) 

17 6 5 o 

DEPTH REGISTER 

DEFAULT VALUE 0 

NOTE: 2719dfw24 
1. Any bits of the offset register not being programmed should be set to zero. 

Figure 3. Offset Register Location and Default Values 

IDT72225A 

Data Loaded Total Depth In 
In Depth Expansion 
Register Configuration 

o or 1 1024 
2 2048 
3 3072 
4 4096 
5 5120 
6 6144 

· · · 
32 32768 

Figure 4. Depth Register Programming 
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IDT72215A, IDT72225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 x 18-BIT & 1024 X 18-BIT 

TABLE 1-STATUS FLAGS 
Number of Words In FIFO 

72215A 72225A 

0 0 
1 to n(1) 1 to n(1) 

(n+1) to 257 (n+1) to 513 

258 to (512-(m+ 1)) . 514 to (1024-(m+1» 
(512-m) (2) to 511 (1 024-m) (2) to 1023 

512 1024 
NOTES: 
1. n = Empty Offset (Default Values: 72215A n = 63: 72225A n = 127) 
2. m = Full Offset (Default Values: 72215A m = 63: 72225A m = 127) 

PROGRAMMABLE ALMOST-FULL FLAG (PAF) 
The Programmable Almost-Full Flag (PAF) will go low 

when FIFO reaches the Almost-Full condition. If no reads are 
performed after Reset (RS), the Programmable Almost Full 
Flag (PA) will go low after (512-m) writes forthe IDT72215A 
and (1024-m) writes for the IDT72225A. The offset "m" is 
defined in the FULL offset register. 

If there is no Full offset specified, the Programmable 
Almost-Full Flag (PAF) will be low when the device is 7/8 full 
to completely full. 

The Programmable Almost-Full Flag (PAF) is asserted low 
on the low-to-high transition of the write clock (WCLK). PAF 
is reset to high on the low-to-high transition of the read clock 
(RCLK). Thus the PAF is asychronous. 

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE) 
The Programmable Almost-Empty Flag (PAE) will go low 

when the read pointer is "n+ 1 "locations less than the write 
pointer. The offset lin" is defined in the EM PTY offset register. 

If there is no Empty offset specified, the Programmable 
Almost Empty Flag (PAE) will be low when the device is 
completely empty to 1/8 full. . 

The Programmable Almost-Empty Flag (PAE) is asserted 
low on the low-to-high transition of the read clock (RCLK). 
PAE is reset to high on the low-to-high transition of the write 
clock (WCLK). Thus the PAF is asychronous. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

FF PAF HF PAE EF 

H H H L L 

H H H L H 

H H H H H 

H H L H H 

H L L H H 

L L L H H 
29171b1 08 

WRITE EXPANSION OUT/HALF-FULL FLAG (WXO/HF) 
This is a dual-purpose output. In the Single Device and 

Width Expansion mode, when Write Expansion In (WXI) is 
grounded, this output acts as an indication of a half-full 
memory. 

After half of the memory is filled, and at the low-to-high 
transition of the next write cycle, the Half-Full Flag goes low 
and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset to high ~the low-to-high transition of the read clock 
(RCLK). The HF is asychronous. 

In the Depth Expansion or Daisy Chain mode, Write 
Expansion In (WXI) is connected to Write Expansion Out 
(WXO) of the previous device. This output acts as a signal to 
the next device in the Daisy Chain by providing a pulse when 
the previous device write to the last location of memory. 

READ EXPANSION OUT (RXO) 
In the Depth Expansion or Daisy Chain configuration, Read 

Expansion In (RXI) is connected to Read Expansion Out 
(RXO) of the previous device. This output acts as a signal to 
the next device in the Daisy Chain by providing a pulse when 
the previous device reads from the last location of memory. 

DATA OUTPUTS (00-017) 
00-017 are data outputs for 18-bit wide data. 

6.13 9 



IDT72215A,IDT72225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 x 18-BIT & 1024 X 18-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

~I--- t RSS ----.-i 

t RSF (1) 

00 - 017 ~~ ~ ~ -_-___ -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-___ -;;._~ __ :_~_-_-_-_-_-_-_-__ 

DE.O 

Figure 5. Reset T1mlng(2) 

NOTE: 
1. After reset, the outputs will be low if OE = 0 and tri-state if OE = 1. 
2. The docks (RCLK, WCLK) can be free-running during reset. 
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IDT72215A, IDT72225A CMOS PARALLEL 
SyncFIFOni (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

..... 1------ tCLK --------1~ 

WCLK 

Do - 017 

~ NO OPERATION 

tWFF ---1~ ..... t--- t WFF ----~ 

RCLK 

--------.,;/ 
Figure 6. Write Cycle Timing 

NOTE: 
1. tSKEW1 is the minimum time between a rising RCLK edge and a rising WCLK edge for i=i= to change during the current clock cycle. If the time between 

the rising edge of RCLK and the rising edge of WCLK is less than tsKEW1, then FF may not change state until the next WCLK edge. 
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IDT72215A, IDT72225A CMOS PARALLEL 
SyncFIFO"" (CLOCKED FIFO) 512 x 18-81T & 1024 x 18-81T IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

--II~"'- tCLKL 

RClK 

Co - 017 VALID DATA 

toHZ 

WClK 

,,~-------------------------------------------------------------------------
Figure 7. Read Cycle Timing 

NOTE: 
1. tSKEW2 is the minimum time between a rising WCLK edge and a failing RCLK edge for EF to change during the current clock cycle. If the time between 

the rising edge of WCLK and the falling edge of RCLK is less than tsKEW2, then EF may not change state until the next RCLK edge. 
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IDT72215A,IDT72225A CMOS PARALLEL 
SyncFIFO'" (CLOCKED FIFO) 512 x 18-BIT &1024 x 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WCLK 

Do - 017 Do (first valid write) 

RCLK 

Co - 017 Do 

______________ ... ------ t OE 

Figure 8. First Data Word Latency after Reset with Simultaneous Read and Write 

NOTE: 
1. When tSKEW2 ~ minimum specification, !FRl (maximum) = 1.5· telK + tSKEW2. tSKEW2 < minimum specification, !FRl (maximum) = 2.5 • !elK + tsKEW2. 

The Latency TIming apply only at the Empty Boundary (EF = LOW). 

6.13 13 



IDT72215A,IDTI2225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

NEXT DATA READ II DATA IN OUTPUT REGISTER DATA READ 

Figure 9. Full Flag TIming 

NOTE: . 
1. tsKEWl is the minimum time between a rising RCLK edge and a rising WCLK edge for FF to change during the current clock cycle. If the time between 

the rising edge of RCLK and the rising edge of WCLK is less than tSKEW1, then FF may not change state until the next WCLK eelge. 
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IOTI2215A, IOTI2225A CMOS PARALLEL 
SyncFIFOm (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

5E LOW 

QO- ~7 __________________________________ t ___ A~, _______________________________ __ 
\,,0(] DATA IN OUTPUT REGISTER ---1' DATA READ 

Figure 10. Empty Flag Timing 

NOTE: 
1. When tSKEW2 ~ minimum specification, tFRl (maximum) = 1.5· telK + tSKEW2. tSKEW2 < minimum specification, tFRl (maximum) = 2.5· tclK + tSKEW2. 

The Latency Timing apply only at the Empty Boundary (EF = LOW). 
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IDTI2215A,IDTI2225A CMOS PARALLEL 
SyncFIF01lol (CLOCKED FIFO) 512 x 18-BIT & 1024 X 18-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Figure 11. Write Programmable Register. 

RCLK 

II 

Qr..01s PAEOFFSET PAFOFFSET 

Figure 12. Read Programmable Registers 
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IDT72215A, IDT72225A CMOS PARALLEL 
SyncFIFO'" (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

tcLKH t4---~4-----1~ tCLKL 

WCLK 

________________ ~_AE:r 
in FIFO ,--------

n + 1 wordsj, n words in FIFO 

~AE 

RCLK 

tENS . 

REN----------------~~~~ 
Figure 13. Programmable Almost Empty Flag Timing 

NOTE: 
1. PAE is offset = n, Number of data words written into FIFO already = n. 

WCLK 

RCLK 

NOTES: 

tcLKH "'---~4-----1~ tCLKL 

512 - m words 
in FIFO(2) 

tENS~ 

~' 
Figure 14. Programmable Almost-Full Flag Timing 

511-mwords 
in FIFO(3) 

L PAF offset = m. Number of data words written into FIFO already = 511 - m for the IDT72215A and 1023 - m for the IDT72225A. 
2. 512 - m words in FIFO for IDT72215A. 1024 - m word in FIFO for IDT72225A. 
3. 511 - m words in FIFO for 1DT72215A. 1023 - m word in FIFO for IDT72225A. 
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IDTI2215A, IDTI2225A CMOS PARALLEL 
SyncFIFOThi (CLOCKED FIFO) 512 X 18·81T & 1024 X 18·81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

tCLKH ~---"r----~ tCLKL 

WCLK 

Half Full or Less Half Full or Less 

RCLK 

tENS" 

~ 
Figure 15. Half·Full Flag Timing 

I 
Figure 16. Write Expansion Out Timing 

NOTE: 
1. Write to Last Physical Location. 

RCLK 

Figure 17. Read Expansion Out Timing 
NOTE: 
1. Read from Last Physical Location. 
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IDT72215A, IDT72225A CMOS PARALLEL 
SyncFIFO"!lol (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WClK 

Figure 18. Write Expansion In Timing 

RClK 

Figure 19. Read Expansion In Timing 

OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION 
A single IDT72215AJ72225A may be used when the 

application requirements are for 512/1024 words or less. The 
IDT72215AJ72225A are in a single Device Configuration 

when the Write Exansion In (WXI), Read Expansion In (RXI), 
and First Load (FL) control inputs are grounded. (See 
Figure 20.) 

WRITE CLOCK (WCLK) 

WRITE ENABLE (WEN) 

LOAD (LD) 

DATA IN (Do- D17) 

FULL FLAG (FF) 

PROGRAMMABLE (PAE) 

HALF-FULL FLAG (HF) 

FIRST LOAD (FL) 

RESET(RS) 

IDT 
72215A1 
72225A 

READ CLOCK (RCLK) 

READ ENABLE (REN) 

OUTPUT ENABLE (OE) 

DATA OUT (OJ - 017) 

EMPTY FLAG (EF) 

PROGRAMMABLE (PAF) 

READ EXPANSION IN tRXl) 

WRITE EXPANSION IN ~O 

Figure 20. Block Diagram of Single 512 x 18/1024 x 18 Synchronous FIFO 
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IDT72215A.IDT72225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 x 18-BIT & 1024 X 18-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WIDTH EXPANSION CONFIGURATION one device. Figure 21 demonstrates a 36-word width by using 
Word width may be increased simply by connecting the two IDT72215A.72225As. Any word width can be attained by 

corresponding control signals ~ multiple devices. Status adding additional IDT72215N72225As. 
flags (EF. PAE, HF, PAF, and FF) can be detected from any 

RESET (RS) RESET(RS) 

~ ~ 
DATA IN (D) 36/ 18/ .... 18/ , , ,... , 

..... .. READ CLOCK (RCLK) 
WRITE CLOCK (WCLK)1Io. .... ----... READ ENABLE (REN) 
WRITE ENABLE (WEN) ~ 

---- .... r 

.... ... ---- .. .. ---- ..... .. ... OUTPUT ENABLE (OE) 
LOAD (LD) ----

.... EMPTY FLAG (EF) .. ---- ... 
FULL FLAG (FA 

... ... .... ... PROGRAMMABLE (PAF) : .... lOT lOT 
..... PROGRAMMABLE (PAE) 72215A1 72215A1 ... 
.... 

HALF FULL FLAG (HF) 72225A 72225A 
18, DATA OUT (0)36, .... .... 18, 

.... / / ,... , I 
t t t FIRST LOAD (FL) t 1 t 
~ - WRITE EXPANSION IN (WXQ -

READ EXPANSION IN (RXQ 

I 
NOTE: 
1. Flag detection is accomplshed by monitoring the flag signals on either (any) device used in width expansion configuration. Do not connect any output. 

control signals together. 

Figure 21. Block Diagram of 512 x 36/1024 x 36 Synchronous FIFO Memory Used In a a Width Expansion Configuration 

DEPTH EXPANSION CONFIGURATION 
(WITH PROGRAMMABLE FLAGS) 

The IDT72215A172225A can easily be adapted to applica
tions when the requirements are for greater than 51211024 
words. Figure 22 demonstrates Depth Expansion using three 
I DT72215A172225As. Any depth up to 32768 can be attained 
by adding IDT72225As. The IDT72215A172225A operates in 
the Depth Expansion configuration with programmable flags 
when the following conditions are met: 
1. The first device must be designated by grounding the 

First Load (FL) control input. 
2. All other devices must have FL in the high state. 

3. The Write Expansion Out (WXO) pin of each device 
must be tied to the Write Expansion In (WXI) pin of the 
next device. See Figure 20. 

4. The Read Expansion Out (RXO) pin of each device 
must be tied to the Read Expansion In (RXI) pin of the 
next device. See Figure 20. 

S. To permit programmable flags, the first component 
controls the flags, and the flags are ignored on all other 
components. The total depth of the configuration is 
programmed in the master device by loading the total 
number of FIFOs into the depth register. 

6. All Load (LD) pins are tied together. 
7. The Half-Full Flag (HF) is not available in the Depth 

Expansion Configuration. 

6.13 20 



IDTI2215A,IDTI2225A CMOS PARALLEL 
SyncFIFO'"' (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

I ... WXO RXO 
~ ...... 
~ ~ 
~ ~ 

r 
... ... 

r ...... 
...... IDT 

72215N 
72225A 

Vee 

FIRST LOAD (FL) L 
WXI RXI 

tt ... WXO RXO 
"- ..... 
t: ~ 
t:: ~ ... 

DATA IN (D) ...... DATAOUT (0) 

I 
..... ... 
.... .... 

,..... IDT 
72215N 
72225A 

Vee 

FIRST LOAD (FL) L 
WXI RXI 

tt 
WRITE CLOCK (WCLK) .. WXO RXO ..... READ CLOCK (RCLK) 

WRITE ENABLE (WEN) : ..... READ ENABLE (REN) 
... 

RESET (RS) ... ..... OUTPUT ENABLE (OE) 
... ... 

...... 

...... 
IDT 

LOAD (LD) 
72215N 

• 72225A 

FULL FLAG (FF) EMPTY FLAG (EF) ... 
PROGRAMMABLE (PAE) PROGRAMMABLE (PAF) : 

... 
WXI RXI 

FIRST LOAD (FL! it 
Figure 22. Block Diagram of 1536 x 18/3072 x 18 Synchronous FIFO Memory 

With Programmable Flags used In Depth Expansion Configuration 

6.13 

...... ,..... 

21 



IDT72215A, IDT72225A CMOS PARALLEL 
SyncFIFON (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

XX 

Power 

XX 

Speed 

X 

Package 

x 
Process! 

Temperature 
Range 

y~lank 

L....-______ ---!I J 

IG 
20 

L-______________________ ~25 

30 
50 

L-____________________________ ---!: LA 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (ODC to +70DC) 
Military (-55DC to +125°C) 
Compliant to MIL-STD-883. Class B 

Plastic Leaded Chip Carrier 
Pin Grid Array 

Commerical Only } 
Clock Cycle Time (leLK) 

Military Only Speed in Nanoseconds 

Low Power 

'----------------------------------------11 72215 512 x 18 Synchronous FIFO 
I 72225 1024 x 18 Synchronous FIFO 

27111drw23 
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G® CMOS PARALLEL ADVANCE 
SyncFIFOTM (CLOCKED FIFO) INFORMATION 

IDT72220 1024 x 8-BIT, 2048 x 8-BIT & IDT72230 
Integrated Device Technology, Inc. 4096 X 8-BIT 

FEATURES: 
• 1024,2048, and 4096 x.8-bit memory array structures 
• 15ns read / write cycle time 
• Read and write clocks can be asynchronous or 

coincident 
• Dual-ported zero fall-through time architecture 
• Empty and Full flags signal FIFO status 
• Almost-empty and almost-full flags set to Empty+7 and 

Full-7 respectively 
• Output enable puts output data bus in high impedance 

state 
• Produced with advanced submicron CEMOSTM 

technology 
• Available in 28-pin 300 mil plastic DIP and 300 mil 

ceramic DIP 
• For surface mount product please soo the IDT72221/ 

72231172241 data sheet 
• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT72220172230/72240 SyncFIFOTM are very high 

speed, low-power first-in, first-out (FIFO) memories with 

FUNCTIONAL BLOCK DIAGRAM 

IDT72240 

clocked read and write controls. The IDT72220/72230172240 
have a 1024, 2048, and 4096 x 8-bit memory array, 
respectively. These FI FOs are applicable for a wide variety of 
data buffering needs, such as graphics, local area networks 
(LANs), and interprocessor communication. 

These FIFOs have 8-bit input and output ports. The input 
port is controlled by a free-running clock (WCLK), and a write 
enable pin (WEN). Data is read into the Synchronous FI FO on 
every clock when WEN is asserted. The output port is 
controlled by another clock pin (RCLK) and a read enable pin 
(REN). The read clock can be tied to the write clock for single 
clock operation orthe two clocks can run asynchronous of one 
another for dual clock operation. An output enable pin (OE) is 
provided on the read port for three-state control of the output. 

These Synchronous FIFOs have two end-point flags, 
Empty (EF) and Full (FF), and two partial flags, Almost-Empty 
(AE) and Almost-Full (AF), for improved system control.. The 
partial flags are set to Empty+7 and FUIl-7 for AE and AF, 
respectively. 

The IDT72220/72230/72240 are fabricated using lOT's 
high speed submicron CEMOSTM technology. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 

Do - D7 

CEMOS and SyncFIFO are trademarl<s ollntegraled Device Techology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ClI990 Integrated Device Technology. Inc. 6.14 

EF 
AE 
AF 

~ ..... --B-~ff 

2749 drw 01 

SEPTEMBER 1990 

DSC-2041/-
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1DT72220, IDT72230, IDT72240 CMOS PARALLEL 
SyncFIFOTN (CLOCKED FIFO) 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION 

D4 28 Os" 

03 2 27 Os 

D2 3 26 D7 

01 4 25 RS 

00 5 24 WEN 

AF 6 23 WCLK 

AE 7 P28-2 22 Vee 
GND 8 028-3 21 07 

RCLK 9 20 Os 

REN 10 19 Os 

OE 11 18 04 

EF 12 17 03 

FF 13 16 02 

00 14 15 01 

2749 drw02 

DIP 
TOP VIEW 

PIN DESCRIPTIONS 
Symbol Name 110 Description 

00- 07 Data Inputs I Data inputs for a 8-bit bus. 

RS Reset I When RS is set low, internal read and write pqinters are set to the first location of the 
RAM array, FF and AF go high, and AE and EF go low. A reset is required before an 
initial WRITE after power-up. 

WCLK Write Clock I Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when WEN is 
asserted. 

WEN Write Enable I When WEN is LOW, data is written into the FIF0..2!l every LOW-to-HIGH transition of 
WCLK. Data will not be written into the FIFO if the FF is LOW. 

00-07 Data Outputs 0 Data outputs for a 8-bit bus. 
I 

RCLK Read Clock I Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN is 
asserted. 

REN Read Enable I When REN is LOW; data is read from the FIFO~n every LOW-to-HIGH transition of 
RCLK. Data will not be read from the FIFO if the EF is LOW. 

OE Output Enable I When OE is LOW, the data output bus is active. H OE is HIGH, the output data bus will 
be in a high impedance state. 

EF Empty Flag 0 When EF is LOW, the FIFO is empty and further data reads from the output are 
inhibited. When EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

AE Almost-Empty Flag 0 When AE is LOW, the FIFO is almost empty based on the offset Empty+7. Ai: is 
synchronized to RCLK. 

AF Almost-Full Flag 0 When AF is LOW, the FIFO is almost full based on the offset Full-7. AF is synchronized 
to WCLK. 

FF Full Flag 0 When FF is LOW, the FIFO is full and further data writes into the input are inhibited. 
When FF is HIGH, the FIFO is not full. FF is synchronized to WCLK. 

Vee Power One +5 volt power supply pin. 

GND Ground One 0 volt ground pin. 
27491bIOl 
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10172220,10172230,10172240 CMOS PARALLEL 
SyncFIFO"" (CLOCKED FIFO) 1024 X 8-81T, 2048 X 8-81T & 4096 x 8-81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED OPERATING CONDITIONS 
Symbol Rating Commercial MIlitary Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +135 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2749 Ibl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions Max. Unit 

CIN(2) Input Capacitance VIN = OV 10 pF 
COUT(1,2) Output Capacitance VOUT = OV 10 pF 

NOTE: . 2749 Ibl 03 

1. With output deselected. (OE = high) 
2. Characterized values, not currently tested. 

DC ELECTRICAL CHARACTERISTICS 

Symbol Parameter Min. Typ. Max. Unit 

VeeM Military Supply 4.5 5.0 5.5 V 
Voltage 

Veee Commercial Supply 4.5 5.0 5.5 V 
Voltage 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.0 - - V 
Commercial 

VIH Input High Voltage 2.2 - - V 
Military 

VIL Input Low Voltage - - 0.8 V 
Com'l. & Mil. 

2749 Ibl 04 

(Commercial: Vcc = 5V ± 10%, TA = O°C to +70°C; Military: Vcc = 5V ± 10%, TA = -55°C to +125°C) 

Symbol Parameter 

III (1) Input Leakage Current (any input) 

I LO(2) Output Leakage Current 

VOH Output Logic "1" Voltage; IOH = -2 mA 

VOL Output Logic "0" Voltage, IOL = 8 rnA 

lec,(3) Active Power Supply Current 

NOTES: 
1. Measurements with 0.4 ~ VIN ~ VOUT. 
2. C51: ~ VIH, 0.4 ~ VOUT ~ Vcc. 
3. Measurements are made with outputs open. 

Tested at fCLK = 20 MHz. 
TypicallCC1 = 65 + (felK' 1.1/ MHz) + (felK' Cl • 0.03/ MHz-pF) mA 
felK = 1 / telK 
Cl = external capacitive load (30 pF typical) 

6.14 

10T72220,10T72230 
IDT72240 

Commercial 
tClK = 15, 20, 25, 50 ns 

Min. Typ. Max. 

-1 - 1 

-10 - 10 

2.4 - -
- - 0.4 

- - 140 

10T72220,10T72230, 
10T72240 
Mlilitary 

tClK = 20, 25, 50 ns 

Min. Typ. Max. Unit 

-10 - 10 J.lA 

-10 - 10 J.lA 

2.4 - - V 

- - 0.4 V 

- - 160 rnA 

2749 Ibl 05 
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IDT72220, IDT72230, IDT72240 CMOS PARALLEL 
SyncFIFO'N (CLOCKED FIFO) 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vce = SV ± 10%, TA = O°C to +70°C; Military: Vee = sv ± 10%, TA = -SsoC to +12S0C) 

Com'l. Commercial and Military 
IDT72220L 15 I DT72220L20 IDT72220L25 IDT72220L50 
IDT72230L15 I DT72230L20 IDT72230L25 IDT72230L50 
IDT72240L15 IDT72240L20 IDT72240L25 IDT72240L50 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

fs Clock Cycle Frequency - 66.7 - 50 - 40 - 20 MHz 

tA Data Access Time 2 10 2 12 3 15 3 25 ns 

tCLK Clock Cycle Time 15 - 20 - 25 - 50 - ns 

tCLKH Clock High Time 6 - 8 - 10 - 20 - ns 

tcLKL Clock Low Time 6 - 8 - 10 - 20 - ns 

tos Data Set-up Time 4 - 5 - 6 - 10 - ns 

tOH Data Hold Time 1 - 1 - 1 - 2 - ns 

tENS Enable Set-up Time 4 - 5 - 6 - 10 - ns 

tENH Enable Hold Time 1 - 1 - 1 - 2 - ns 

tRS Reset Pulse Width(1) 15 - 20 - 25 - 50 - ns 

tRSS Reset Set-up Time 15 - 20 - 25 - 50 - ns 

tRSF Reset to Flag and Output Time - 15 - 20 - 25 - 50 ns 

tOLZ Output Enable to Output in Low z(2) 0 - 0 - 0 - 0 - ns 

tOE Output Enable to Output Valid 3 8 3 10 3 13 3 28 ns 

tOHZ Output Enable to Output in High z(2) 3 8 3 10 3 13 3 28 ns 

twFF Write Clock to Full Flag - 10 - 12 - 15 - 30 ns 

tREF Read Clock to Empty Flag - 10 - 12 - 15 - 30 ns 

tAF Write Clock to Almost-Full Flag - 10 - 12 - 15 - 30 ns 

tAE Read Clock to Almost-Empty Flag - 10 - 12 - 15 - 30 ns 

tSKEW1 Skew time between Read Clock & Write Clock 6 - 8 - 10 - 15 - ns 
for Empty Flag & Full Flag 

tSKEW2 Skew time between Read Clock & Write Clock 15 - 18 - 20 - 30 - ns 
for Almost-Empty Flag & Almost-Full Flag 

NOTES: 

1. Pulse widths less than minimum are not allowed. 
2749 IbI 06 

I 

I 
2. Values guaranteed by design, not currently tested. 

5V 

AC TEST CONDITIONS 
1.1Kn 

Input Pulse Levels GNDto 3.0V 

Input RiselFall Times 3ns D.U.T.-...--... 
Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 
680n 30pF* 

Output Load See Figure 1 
2749 drw03 

2749lbl07 

or equivalent circuit 

Figure 1. Output Load 

·Includes jig and scope capabilities. 
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(;)@ CMOS PARALLEL SyncFIFOTM ADVANCE 
INFORMATION (CLOCKED FIFO) 10172221 

1024 x 9-BIT, 2048 x 9-BIT 10172231 
Integrated Device Technology, Inc. & 4096 X 9-BIT 10172241 

FEATURES: 
• 1024, 2048, and 4096 x 9-bit memory array structures 
• 15ns read I write cycle time 
• Read and write clocks can be asynchronous or 

coincident 
• Dual-ported zero fall-through time architecture 
• Empty and Full flags signal FIFO status 
• Programmable almost-empty and almost-full flags can 

be set to any depth 
• Programmable almost-empty and almost-full flags 

default to Empty+7 and FUIl-7 respectively 
• Output enable puts output data bus in high impedance 

state 
• Produced with advanced submicron CEMOSTM 

technology 
• Available in 32-pin plastic leaded chip carrier (PLCC) 

and ceramic leadless chip carrier (LCC) 
• For Through-Hole product please see the IDT722201 

72230fi2240 data sheet 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

WCLK 

CEMOS and SyncFIFO are trademarks of Integraled Devies Techology. Inc. 

DESCRIPTION: 
The IDT72221fi2231/72241 SyncFIFOTM are very high 

speed, low-power first-in, first-out (FIFO) memories with 
clocked read and write controls. The IDT72221/722311 
72241 have a 1024,2048, and 4096 x 9-bit memory array, re
spectively. These FIFOs are applicable for a wide variety of 
data buffering needs, such as graphics, local area networks 
(LANs), and interprocessor communication. 

These FIFOs have 9-bit input and output ports. The input 
port is controlled by a free-running clock (WCLK), and write 
enable pins (WEN1, WEN2). Data is read into the Synchro
nous FIFO on every clock when the write enable pins are 
asserted. The output port is controlled by another clock pin 
(RCLK) and two read enable pins (REN1, REN2). The two 
enable pins on each port are provided to allow for depth 
expansion. The read clock can be tied to the write clock for 
single clock operation or the two clocks can run asynchronous 
of one another for dual clock operation. An output enable pin 
(OE) is provided on the read port for three-state control of the 
output. 

DO- D8 

a: 
PAE 
PAF 

"-~,,,,-""--II~ FF 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1990 

C>1990 Intsgrated Device Technology. Inc. 6.15 DSC-20421· 



IDT72221, IDT72231, IDT72241 CMOS PARALLEL SyncFIFO"N 
(CLOCKED FIFO) 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION (Continued) PIN CONFIGURATION 
The Synchronous FIFOs have two fixed flags, Empty (EF) 

and Full (FF). Two programmable flags, Almost-Empty (PAE) 
and Almost-Full (PAF) , are provided for improved system 
control. The programmable flags default to Empty+7 and Full-
7 for PAE and PAF respectively. The programmable flag offset 
loading is controlled by a simple state machine, and is initiated 
by asserting the load pin (LD). 

INDEX" a 8 25 CS ~ B C3 

L.J L.J L.J I I U L.J L.J 

Dl 

Do 
m 
PAE 
GND 

4 3 2 ~ 32 31 30 29 [ 

28 [ 

27 [ 

26 [ 

25 [ 

24 [ 

23 [ 

22 [ 

M 
WW1 
WCLK 

WEN2ILD 

Vee The IDT72221/72231/72241 are fabricated using IDT's 
high speed 5ubmicron CEMOSTM technology. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 

REm 
RCLK 

REN2 

J32-1 
L32-1 

PLCC/LCC 
TOP VIEW 

08 

07 
06 

or: ] 13 21 [ 05 
14 15 16 17 18 19 20 ....,,..,,..,,..,,..,,.., ,.., 

27SOdfw 02 

PIN DESCRIPTION 
Symbol Name 110 Description 

Do- 08 Data Inputs I Data inputs for a 9-bit bus. 

RS Reset I When RS is set low, internal read and write PQinters are set to the first location of the 
RAM array, FF and PAFgo high, and m and EFgo low. A reset is required before an 
initial WRITE after power-up. 

WCLK Write Clock I Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when the Write 
Enable(s) are asserted. 

WEN 1 Write Enable 1 I If the FIFO is configured to have programmable flags, WEN1 is the only write enable pin. 
When WEN1 is LOW, data is written into the FIFO on every LOW-to-HIGH transition of 
WCLK. If the FIFO is configured to have two write enables, WEN1 must be LOW & 
WEN2 must be HIGH to write data into the FIFO. Data will not be written into the FIFO if 
the FF is LOW. 

WEN2A.D Write Enable 2 I I The FIFO is configured at reset to have two write enables or programmable flaf}[5 If 
Load WEN2A..D is HIGH at reset, this pin operates as a second write enable. If WEN2JL is 

LOW at reset, this pin operates as a control to load and read ~rogrammable flag 
offsets. If the FIFO is configured to have two write enables, WEN1 must be LOW & 
WEN2 must be HIGH to write data into the FIFO. Data will not be written into the FIFO if 
the FF is LOW. If the FIFO is configured to have programmable flags, WEN2ILD is held 
LOW to write or read the programmable flag offsets. 

Co-OJ Data Outputs 0 Data outputs for a 9-bit bus. 

RCLK Read Clock I Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN1 & REm 
are asserted. 

REN1 Read Enable 1 I When REN1 and REN2 are LOW, data is read from the FIFQ..on every LOW-to-HIGH 
transition of RCLK. Data will not be read from the FIFO if the EFis LOW. 

REN2 Read Enable 2 I When REN1 and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH 
transition of RCLK. Data will not be read from the FIFO if the EFis LOW. 

OE Output Enable I When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will 
be in a high impedance state. 

EF Empty Flag 0 When EF is LOW, the FIFO is empty and further data reads from the output are 
inhibited. When EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

PAE Programmable 0 When PAE is LOW, the FIFO is almost empty based on the offset programmed into the 
Almost-Empty Flag FIFO. The default offset at reset is Empty+? m is synchronized to RCLK. 

PAF Programmable 0 When PAF is LOW, the FIFO is almost full based on the offset programmed into the 
Almost-Full Flag FIFO. The default offset at reset is Full-? PAFis synchronized to WCLK. 

FF Full Flag a When FF is LOW, the FIFO is full and~rther data writes into the input are inhibited. 
When FF is HIGH, the FIFO is not full. FF is synchronized to WCLK. 

Vee Power One +5 volt power supply pin. 

GND Ground One 0 volt ground pin. 
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IDTI2221, IDTI2231, IDTI2241 CMOS PARALLEL SyncFIFOn.t 
(CLOCKED FIFO) 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +135 
Temperature 

lOUT DC Output 50 50 
Current 

Unit 

V 

DC 

DC 

DC 

mA 

NOTE: 275Olbl02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Max. Unit 
CIN(2) Input Capacitance VIN = OV 10 pF 
CoUT(l,2) Output Capacitance VOUT = OV 10 pF 

NOTE: 2750 lbl 03 

1. With output deselected. (OE = high) 
2. Characterized values, not currently tested. 

DC ELECTRICAL CHARACTERISTICS 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED OPERATING CONDITIONS 
Symbol Parameter Min. Typ. Max. Unit 

VCCM Military Supply 4.5 5.0 5.5 V 
Voltage 

Vccc Commercial Supply 4.5 5.0 5.5 V 
Voltage 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.0 - - V 
Commercial 

VIH Input High Voltage 2.2 - - V 
Military 

VIL Input Low Voltage - - 0.8 V 
Com'l.& Mil. 

27501bI 04 

(Commercial: Vcc = 5V ± 10%, TA = O°C to +70°C; Military: Vcc = 5V ± 10%, TA = -55°C to +125°C) 

Symbol Parameter 
ll(l) Input Leakage Current (any input) 

lO(2) Output Leakage Current 

VOH Output Logic "1" Voltage, IoH .. -2 mA 

VOL Output Logic "0" Voltage, IoL = 8 mA 

k::Cl(3) Active Power Supply Current 

NOTES: 
1. Measurements with 0.4 ~ VIN ~ Your. 
2. OE ~ VIH, 0.4 ~ Vour ~ Vcc. 
3. Measurements are made with outputs open. 

Tested at fcLK = 20 MHz. 
Typicallccl = 65 + (fCLK • 1.1 / MHz) + (fCLK • CL • 0.03 / MHz-pF) mA 
fCLK = 1 I tCLK 
CL = extemal capacitive load (30 pF typical) 

6.15 

IDT72221, IDT72231, 
IDT72241 

Commercial 
tCLK = 15, 20, 25, 50 ns 

Mlln Typ. Max. 

-1 - 1 

-10 - 10 

2.4 - -
- - 0.4 

- - 140 

IDT72221, IDT72231, 
IDT72241 
Military 

tCLK = 20, 25, 50 ns 

Mlln Typ. Max. Unit 

-10 - 10 IlA 

-10 - 10 IlA 

2.4 - - V 

- - 0.4 V 

- - 160 mA 

27501bI 05 
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IDT72221, IDT72231, IDT72241 CMOS PARALLEL SyncFlFOlY 
(CLOCKED FIFO) 1024 x 9oBIT, 2048 x 90BIT & 4096 X 90BIT 

AC ELECTRICAL CHARACTERISTICS 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(Commercial: Vce = 5V ± 10%, TA = O°C to +70°C; Military: Vee = 5V ± 10%, TA = -55°C to +125°C) 

Com'l. Commercial & Military 
I0172221L15 I0172221L2D I0172221L25 10172221 LSD 
10172231 L 15 10172231 L2D I0172231L25 10T72231 LSD 
1OT72241 L 15 10T72241L2D 10T72241L25 10T72241LSD 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

is Clock Cycle Frequency - 66.7 - 50 - 40 - 20 MHz 

tA Data Access Time 2 10 2 12 3 15 3 25 ns 

tcLK Clock Cycle Time 15 - 20 - 25 - 50 - ns 

tcLKH Clock High Time 6 - 8 - 10 - 20 - ns 

tcLKL Clock Low Time 6 - 8 - 10 - 20 - ns 

tos Data Set-up Time 4 - 5 - 6 - 10 - ns 

toH Data Hold Time 1 - 1 - 1 - 2 - ns 

teNS Enable Set-up Time 4 - 5 - 6 - 10 - ns 

tENH Enable Hold Time 1 - 1 - 1 - 2 - ns 

tAS Reset Pulse Width(1) 15 - 20 - 25 - 50 - ns 

tASS Reset Set-up Time 15 - 20 - 25 - 50 - ns 

tASF Reset to Flag and Output Time - 15 - 20 - 25 - 50 ns 

toLZ Output Enable to Output in Low z(2) 0 - 0 - 0 - 0 - ns 

toE Output Enable to Output Valid 3 8 3 10 3 13 3 28 ns 

toHZ Output Enable to Output in High z(2) 3 8 3 10 3 13 3 28 ns 

twFF Write Clock to Full Flag - 10 - 12 - 15 - 30 ns 

tAEF Read Clock to Empty Flag - 10 - 12 - 15 - 30 ns 

tpAF Write Clock to Programmable Almost-Full - 10 - 12 - 15 - 30 ns 
Flag 

tpAE Read Clock to Programmable Almost- - 10 - 12 - 15 - 30 ns 
Empty Flag 

tsKEW1 Skew time between Read Clock & Write 6 - 8 - 10 - 15 - ns 
Clock for Empty Flag & Full Flag 

tsKEW2 Skew time between Read Clock & Write 15 - 18 - 20 - 30 - ns 
Clock for Programmable Almost-Empty 
Flag & Programmable Almost-Full Flag 

NOTES: 27501b106 

1. Pulse widths less than minimum are not allowed. 
2. Values guaranteed by design. not currently tested. 

5V 

AC TEST CONDITIONS 1.1Kll 
Input Pulse Levels . GND to 3.0V 

Input RiselFall Times 3ns D.U.T.--...-....... 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 
680ll 30pF* 

Output Load See Figure 1 
2750 dIw 03 

2750 11>1 07 

or equivalent circuit 

Figure 1. Output Load 

'Includes jig and scope capabilities. 
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(;)® CMOS PARALLEL ADVANCED 

SyncFIFOTM (CLOCKED FIFO) INFORMATION 
10172235 

2048 x 18-BIT & 4096 x 18-BIT IDT72245 
Integrated Device Technology, Inc. 

FEATURES: 
• 2048 X 18-bit and 4096 x 18-bit memory array structures 
• 20ns read I write cycle time 
• Easily expandable in depth and width 
• Read and write clocks can be asynchronous or 

coincident 
• Dual-port zero fall-through time architecture 
• Programmable almost-empty and almost-full flags 
• Empty and Full flags signal FIFO status 
• Half-Full flag capability in a single device configuration 
• Output enable puts output data bus in high impedance 

state 
• First device controls all flag logic in depth expansion 
• Produced with advanced submicron CEMOSTM 

technology 
• Available in a 68-lead pin grid array (PGA), and plastic 

leaded chip carrier (PLCC) 
• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT72235 and IDT72245 are very high speed, low

powerfirst-in, first-out (FI Fa) memories with clocked read and 
write controls. The IDT72235 has a 2048 x 18-bit memory 
array, while the IDT72245 has a 4096 x 18-bit memory array. 
These FIFOs are applicable for a wide variety of data buffering 
needs, such as optical disk controllers, local area networks 
(LANs). and interprocessor communication. 

FUNCTIONAL BLOCK DIAGRAM 
WEN WCLK 

IT-... t-------. 
WXi 

wxo 
RXI 

EXPANSION 
LOGIC 

RXO ~-~ ____ • 

AS --.J RESET LOGIC I 

SyncFIFO and CEMOS are trademarks of Integraled Device Technology. Inc 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Both FI FOs have 18-bit input and output ports. The input 
port is controlled by a free-running clock (WCLK), and a data 
input enable pin (WEN). Data is read into the synchronous 
FIFO on every clock when WEN is asserted. The output port 
is controlled by another clock pin (RCLK) and another enable 
pin (REN). The read clock can be tied to the write clock for 
single clock operation orthe two clocks can run asynchronous 
o~ne another for dual clock operation .. An output enable pin 
(OE) is provided on the read port for three-state control of the 
output. 

The synchronous FIFOs have two fixed flags, Empty (EF) 
and Full (FF). and two programmable flags, Almost-Empty 
(PAE) and Almost-Full (PAF). The offset loading of the 
programmable flags is controlled by a simple state machine, 
and is initiated by asserting the load pin (LD). A Half-Full flag 
(HF) is available when the FIFO is used in a single device 
configuration. 

The IOT72235 and IOT72245 are depth expandable using 
a daisy-chain technique. The XI and XO pins are used to 
expand the FIFOs. To permit programmable flags in depth 
expansion, the first device, indicated by setting FL to low, 
controls the flags. 

The IOT72235/72245 is fabricated using lOT's high 
speed submicron CEMOSTM technology. Military grade 
product is manufactured in compliance with the latest 
revision of MIL-STO-883, Class B. 

00-017 

00-017 RCLK REN 2729 (j,"w 01 

AUGUST 1990 

Cl1990 Integrated Device Technology. Inc. 6.16 DSC2043/-



1DT72235. IDT72245 CMOS PARALLEL SyncFlFOnot 
(CLOCKED FIFO) 2048 x 18·81T & 4096 x 18·81T UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

11 Vex; 03 GNO ao ~~ RXI Vex; WEN n 

10 GNO 04 02 01 ~ rr I5AJ!' mr WClK (JlJ; 

09 

08 

07 

06 

05 

04 

03 

02 

01 

014 

013 

012 

011 
010 
09 

Vee 
08 

GNO 
07 
06 
05 
04 

03 

02 

01 
00 

06 05 

07 Vex; 

GNO OS 

010 09 

011 Vex; 

GNO 012 

014 013 

Vex; 015 

GNO 

A B 

Pin 1 Designator 

/ 
D 

016 Vex; 

017 IT 

c D 

GNO AS [5 

Vex; BE REN 

E F G 

PGA 
TOP VIEW 

D2 

D4 

DB 

GNO 

Vex; 

010 

012 

RClK 017 014 

GNO 016 015 

H K 

LJLJLJLJLJLJLJLJIILJLJLJLJLJLJLJLJ 

9 8 7 6 5 4 3 2 L J 686766656463 6261 
::: 10 1 60::: 
::: 11 59::: 
::: 12 
::: 13 
::: 14 
::: 15 
::: 16 
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2729 drw02 

Vee 
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010 
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04 

2729 drw 03 

PLCC 
TOP VIEW 
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10172235, 10172245 CMOS PARALLEL SyncFIFO"" 
(CLOCKED FIFO) 2048 x 18-BIT & 4096 x 18-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION 

Symbol Name I/O Description 

DO-D17 Data Inputs I Data inputs for a 18-bit bus. 

RS Reset I When RS is set low, internal read and write pointers are set to the first location of the 
RAM array,FFand PAF go high, and PAE and EF go low. A reset is required before an 
initial WRITE after power-up. 

WCLK Write Clock I Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when Write Enable 
WEN is asserted (LOW). 

WEN Write Enable I When WEN is LOW, data is written into the FIFO on every LOW-to-HIGH transition of 
WCLK. When WEN is high, the FIFO holds the previous data. Data will not be written 
into the FIFO if the FFis LOW. 

RCLK Read Clock I Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when Read Enable 
REN is asserted (LOW). 

REN Read Enable I When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of 
RCLK. When REN is high, the output register holds the previous data. Data will not be 
read from the FIFO if the EF is LOW. 

OE Output Enable I When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will 
be in a high im~edance state. 

LD Load I When LD is LOW, data on the inputs Do-D15 is written to the offset and depth registers 
on the LOW-to-HIGH transition of the WCLK, when WEN is LOW. When LD is LOW, 
data on the outputs 00-015 is read from the offset and depth registers on the LOW-to-
HIGH transition of the RCLK, when REN is LOW. 

FL First Load I In the single device or width expansion configuration, FL is grounded. In the depth 
expansion configuration, FL is grounded on the first device (first load device) and set to 
high for all other devices in the daisy chain. 

WXI Write Expansion I In the single device or width expansion configuration, WXI is grounded. In the depth 
Input expansion configuration, WXI is connected to WXO (Write Expansion Out) of the 

previous device. 

RXI Read Expansion I In the single device or width expansion configuration, RXI is grounded. In the depth 
Input expansion configuration, RXI is connected to RXO (Read Expansion Out) of the previous 

device. 

EF Empty Flag a When EF is LOW, the FIFO is empty and further d~a reads from the output are inhib 
ited. When EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

PAE Programmable 0 When PAE is LOW, the FIFO is almost empty based on the offset programmed into the 
Almost-Empty Flag FIFO. The default offset at reset is 1/S full. 

PAF Programmable 0 When PAF is LOW, the FIFO is almost full based on the offset programmed into the 
Almost-Full Flag FIFO. The default offset at reset is 7/8 full. 

FF Full Flag 0 When FF is LOW, the FIFO is full and further data writes into the input are inhibited. 
When FF is HIGH, the FIFO is not full. FFis synchronized to WCLK. 

WXOIHF Write Expansion a In the single device or width expansion configuration, the device is more than half full 
Out/Half-Full Flag when HF is LOW. In the depth expansion configuration, a pulse is sent from WXO to 

WXI of the next device when the last location in the FIFO is written. 

RXO Read Expansion 0 In the depth expansion configuration, a pulse is sent from RXO to RXI of the next device 
Out when the last location in the FIFO is read. 

00-017 Data Outputs a Data outputs for a 1S-bit bus. 

Vee Power Eight +5 volt power supply pins. 

GND Ground Eight 0 volt ground pins. 
27291bI01 
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IDT72235, IDT72245 CMOS PARALLEL SyncFlFON 
(CLOCKED FIFO) 2048 x 18-81T & 4096 x 18-81T 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Mlllltary 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with respect to GND 

TA Operating o to +70 -55 to + 125 
Temperature 

TSIAS Temperature Under -55 to +125 -65 to +135 
Bias 

TSTG Storage -55 to +125 -65 to + 155 
Temperature 

lOUT DC Output Current 50 50 

Unit 

V 

°C 

°C 

°C 

mA 

NOTE: 2729 tblO2 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT
INGS may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maimum rating conditions for extended periods may 
affect reliabilty. 

DC ELECTRICAL CHARACTERISTICS 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED DC 
OPERATING CONDITIONS 
Symbol Parameter 

VCCM Military Supply 
Voltage 

Vccc Commercial Supply 
Voltage 

GND Supply Voltage 

VIH Input High Voltage 
Commercial 

VIH Input High Voltage 
Military 

VIL(1) Input Low Voltage 
Commercial & Military 

Min. Typ. Max. Unit 

4.5 5.0 5.5 V 

4.5 5.0 5.5 V 

0 0 0 V 

2.0 - - V 

2.2 - - V 

- - 0.8 V 

NOTE: 2729tl103 

1. 1.5V undershoots are allowed for 10ns once per cycle. 

(Commercial: Vee = SV ± 10%, TA = O°C to +70°C; Military: Vee = SV ± 10%, TA = -55°C to +12S0 C) 

IDT72235 IDT72245 
IDT72235 IDT72245 

Commercial Military 
tCLK = 20, 25, 50ns tCLK = 25, 3D, 50ns 

Symbol Parameter Min_ Typ. Max. Min. Typ. Max. Unit 

lu(1) Input Leakage Current (any input) -1 - 1 -10 - 10 ~ 
ILO(2) Output Leakage Current -10 - 10 -10 - 10 ~ 
VOH Output Logic "1" Voltage, IOH .. -2 mA 2.4 - - 2.4 - - V 

VOL Output Logic "0" Voltage, IOl .. 8 rnA - - 0.4 - - 0.4 V 
Icc1(3) Active Power Supply Current - - 250 - - 300 rnA 

ICC2(3) Average Standby Current (All Input = Vee - 0.2V, - - 60 - - 75 rnA 
except RCLK and WCLK which are free-running) 

NOTES: 2729 tlI 04 

1. Measurements with 0.4 S VIN S VOUT. 
2. ~ ~ VIH, 0.4 S VOUT S Vcc. 

3. Tested at f = 20 MHz. 

6.16 4 
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10172235, IDT72245 CMOS PARALLEL SyncFIFOTN 
(CLOCKED FIFO) 2048 x 18-BIT & 4096 x 18-BIT 

AC ELECTRICAL CHARACTERISTICS 

MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

(Commercial: Vee = 5V ± 10%, TA = O°C to +70°C; Military: Vee = 5V ± 10%, TA = -55°C to +125°C) 

IDT72235L20 IDT72235L25 IDT72235L30 IDT72235L50 
IDT72245L20 IDT72245L25 IDT72245L30 IDT72245L50 

Com'J. Com'l. & Mil. Mil. Com'J. & Mil. 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

fs Clock Cycle Frequency - 50 - 40 - 33 - 20 MHz 

tA Data Access Time 2 14 3 15 3 18 3 25 ns 

tCLK Clock Cycle Time 20 - 25 - 30 - 50 - ns 

tCLKH Clock High Time 8 - 10 - 12 - 20 - ns 

tCLKL Clock Low Time 9 - 10 - 12 - 20 - ns 

tOG Data Set-up Time 5 - 6 - 7 - 10 - ns 

tOH Data Hold Time 1 - 1 - 1 - 2 - ns 

tENS Enable Set-up Time 5 - 6 - 7 - 10 - ns 

tENH Enable Hold Time 1 - 1 - 1 - 2 - ns 

tRS Reset Pulse Width(l) 20 - 25 - 30 - 50 - ns 

tRSS Reset Set-up Time(2) 12 - 15 - 18 - 30 - ns 

tRSF Reset to Flag and Output Time - 20 - 25 - 30 - 50 ns 

toLZ Output Enable to Output in Low Z(2) 0 - 0 - 0 - 0 - ns 

tOE Output Enable to Output Valid - 9 - 12 - 15 - 20 ns 

tOHZ Output Enable to Output in High Z(2) 1 9 1 12 1 15 1 20 ns 

twFF Write Clock to Full Flag - 14 - 16 - 18 - 30 ns 

tREF Read Clock to Empty Flag - 12 - 15 - 18 - 30 ns 

tPAF Clock to Programmable - 20 - 22 - 24 - 35 ns 
Almost-Full Flag 

tPAE Clock to Programmable - 20 - 22 - 24 - 35 ns 
Almost-Empty Flag 

tHF Clock to Half-Full Flag - 22 - 22 - 24 - 35 ns 

txo Clock to Expansion Out - 12 - 15 - 18 - 30 ns 

tXI Expansion In Pulse Width 8 - 10 - 12 - 20 - ns 

tXIS Expansion In Set-Up Time 8 - 10 - 12 - 20 - ns 

tSKEWl Skew time between Read Clock & 14 - 16 - 18 - 20 - ns 
Write Clock for Full Flag 

tSKEW2 Skew time between Read Clock & 14 - 16 - 18 - 20 - ns 
Write Clock for Empty Flag 

NOTES: 
27291b1 05 

1. Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 
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G CMOS PARALLEL FIFO IDT72401 

64 X 4-81T AND 64 x 5-81T IDT72402 

Integrated Device Technology, Inc. 

FEATURES: 
• First-lnlFirst-Out dual-port memory 
• 64 x 4 organization (IDT72401/03) 
• 64 x 5 organization (IDT72402/04) 
• IDT72401/02 pin and functionally compatible with 

MMI67401/02 
• RAM-based FIFO with low fall-through time 
• Low power consumption 

- Active: 175mW (typ.) 
• Maximum shift rate - 45MHz 

High data output drive capability 
• Asynchronous and simultaneous read and write 
• Fully expandable by bit width 
• Fully expandable by word depth 
• IDT72403/04 have Output Enable pin to enable output 

data 
• High-speed data communications applications 
• High-performance CEMOSTM technology 
• Available in CERDIP, plastic DIP and SOIC 
• Military product compliant to MIL-STD-883, Class B 
• Standard Military Drawing# 5962-86846 and 

5962-89523 is listed on this function. 

DESCRIPTION: 
The IDT72401 and IDT72403 are asynchronous high

performance First-ln/First-Out memories organized 64 words 
by 4 bits. The IDT72402 and IDT72404 are asynchronous 
high-performance First-ln/First-Out memories organized as 
64 words by 5 bits. The IDT72403 and IDT72404 also have an 

FUNCTIONAL BLOCK DIAGRAM 

IDT72403 
IDT72404 

Output Enable (OE) pin. The FIFOs accept 4-bit or 5-bit data 
at the data input (DO-03. 4). The stored data stack up on a first
in/first-out baSis. 

A Shift Out (SO) signal causes the data at the next to last 
word to be shifted to the output while all other data shifts down 
one location inthe stack. The Input Ready (IR) signal acts like 
a flag to indicate when the input is ready for new data 
(IR = HIGH) or to signal when the FIFO is full (IR = LOW). The 
Input Ready Signal can also be used to cascade multiple 
devices together. The Output Ready (OR) signal is a flag to 
indicate that the output remains valid data (OR = HIGH) or to 
indicate that the FIFO is empty (OR = LOW). The Output 
Ready can also be used to cascade multiple devices together. 

Width expansion is accomplished by logically ANDing the 
Input Ready (IR) and Output Ready (OR) signals to form 
composite signals. 

Depth expansion is accomplished by tying the data inputs 
of one device to the data outputs of the previous device. The 
Input Ready pin of the receiving device is connected to the 
Shift Out pin of the sending device and the Output Ready pin 
of the sending device is connected to the Shift In pin of the 
receiving device. 

Reading and writing operations are completely asynchro
nous allowing the FIFO to be used as a buffer between two 
digital machines of widely varying operating frequencies. The 
45MHz speed makes these FIFOs ideal for high-speed 
communication and controller applications. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 

SI WRITE POINTER OE (IDT72403 and 
IDT72404) 

IR WRITE MULTIPLEXER 

DO·3 MEMORY 00-3 

D4 ARRAY 
04 f'DT72402 and 

~IDT72402 DT72404) 
and DT72404) 

MR 
READ MULTIPLEXER 

SO 
READ POINTER 

OR 

2747 drw01 

CEMOS is a 1rademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1990 

Clt990 Integrated Device Technology, Inc. 6.17 DSC-201112 
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IDT72401,IDT72402,IDT72403,IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 

PIN CONFIGURATIONS 

NOTES: 

NC/OE(1) 
IR 
SI 
Do 
01 
02 
03 

GNO 

ID172401 
ID172403 

DIP/SOIC 
TOP VIEW 

1. Pin 1: NC - No Connection 10T72401 
O£ - IDT72403 

2. Pin 1: NC - No Connection 10T72402 
O£ - IDT72404 

Vee 
SO 
OR 
00 
01 
02 
03 
MR 

2747 drw 02 

OE 
NC 
IR 
SI 
Do 
01 
02 
03 
04 

GNO 

(10172404 Only) 

2 19 
3 18 
4 17 
5 16 
6 15 
7 14 
8 13 
9 12 
10 11 

CERPACK 
TOP VIEW 
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ID172402 
ID172404 

NC/OE(2) Vee 
IR SO 
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01 01 
02 02 
03 03 
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2747drw03 
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TOP VIEW 
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SO 
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00 
01 
02 
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IDTI2401,IDTI2402,IDTI2403,IDTI2404 
CMOS PARALLEL FIFO 64 X 4-BIT AND 64 X 5-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED OPERATING CONDITIONS 
Symbol Rating Commercial MlIItary Unit Symbol Parameter Min. Typ. 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V Vee Military Supply 4.5 5.0 
with Respect Voltage 
toGND Vee Commercial Supply 4.5 5.0 

TA Operating o to +70 -55 to +125 °C Voltage 
Temperature GND Supply Voltage 0 0 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to + 125 -65 to +150 °C 

VIH Input High Voltage 2.0 -
VIL(1) Input High Voltage - -

NOTE: Temperature 
1. 1.5V undershoots are allowed for 10ns once per cycle. 

lOUT DC Output 50 50 mA 
Current CAPACITANCE (TA = +25°C, f = 1.0MHz) 

NOTE: 27471b101 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 

Symbol 

CIN 

GoUT 

specification is not implied. Exposure to absolute maximum rating NOTE: 

Parameter(1) Conditions 

Input Capacitance VIN .. OV 

Output Capacitance VOUT= OV 

conditions for extended periods may affect reliability. 1. This parameter is sampled and not 100% tested. 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = 5.0V ± 10%, TA = O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = -55°C to +125°C) 

Symbol Parameter Test Conditions Min. Max. 

Vlet1) Input Clamp Voltage - -
VIL Low-Level Input Current Vee = Max., GND ~ VI ~ Vee -10 -
VIH High-Level Input Current Vee = Max., GND ~VI ~ Vee - 10 

VOL Low-Level Output Current Vee = Min., 10L = 8mA - 0.4 

VOH High-Level Output Current Vee = Min., 10H = -4mA 2.4 -
loS(2) Output Short-Circuit Current Vee ... Max., Vo '" GND -20 -90 

1HZ Off-State Output Current Vee - Max., Vo = 2.4V - 20 

III (IDT72403 and IDT72404) Vee = Max., Vo = O.4V -20 -
lee(3,4) Supply Current Vee = Max., f = 10MHz . 

Commercial - 35 
Military - 45 

Max. Unit 

5.5 V 

5.5 V 

0 V 

- V 

0.8 V 

27471b1 03 

Max. Unit 

5 pF 

7 pF 

27471b1 02 

Unit 

-
~ 

~ 
V 

V 

mA 

~ 

~ 
mA 

NOTES: 27471b1 04 

1. FIFO is able to withstand a -1.SV undershoot for less than 10ns. 
2. Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. Guaranteed but not tested. 
3. Icc measurements are made with outputs open. OE is HIGH for IOTI2403172404. 
4. For frequencies greater than 10MHZ, Icc = 35mA + (1.5mA x [f - 10MHz)) commercial, and Icc = 45mA + (1.SmA x [f - 10MHz)) military. 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT MIUTARY AND COMMERCIAL TEMPEFIATURE RANGES 

OPERATING CONDITIONS 
(Commercial: Vcc = 5.0V ± 10%, TA = O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = -55°C to +125°C) 

Commercial Military and Commercial 
IDT72401 L45 IDT72401 L35 I DT7240 1 L25 IDT72401 L 15 IDT72401L10 
IDT72402L45 IDT72402L35 IDT72402L25 IDT72402L 15 IDT72402L 10 
IDT72403L45 IDT72403L35 IDT72403L25 IDT72403L 15 IDT72403L 10 
IDT72404L45 IDT72404L35 IDT72404L25 IDT72404L 15 IDT72404L 10 

Symbol Parameters Figure Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
tsIH(I) Shift in HIGH Time 2 9 - 9 - 11 - 11 - 11 - ns 

tsll Shift in LOW Time 2 11 - 17 - 24 - 25 - 30 - ns 

tlDS Input Data Set-up 2 0 - 0 - 0 - 0 - 0 - ns 

tlDH Input Data Hold Time 2 13 - 15 - 20 - 30 - 40 - ns 
tSOH{I) Shift Out HIGH Time 5 9 - 9 - 11 - 11 - 11 - ns 

tsOl Shift Out LOW Time 5 11 - 17 - 24 - 25 - 25 - ns 

tMAW Master Reset Pulse 8 20 - 25 - 25 - 25 - 30 - ns 

tMAS Master Reset Pulso to SI 8 10 - 10 - 10 - 25 - 35 - ns 

tslA Data Set-up to IR 4 3 - 3 - 5 - 5 - 5 - ns 

!HIA Data Hold from I R 4 13 - 15 - 20 - 30 - 30 - ns 
tsOA(4) Data Set-up to OR HIGH 7 0 - 0 - 0 - 0 - 0 - ns 

27471b105 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5.0V ± 10%, TA = O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = -55°C to +125°C) 

Commercial Military and Commercial 
IDT72401L45 IDT72401L35 IDT72401 L25 IDT72401L15 IDT72401L10 
1DT72402L45 IDT72402L35 IDT72402L25 IDT72402L 15 IDT72402L 10 
1OT72403L45 IDT72403L35 IDT72403L25 1DT72403L 15 IDT72403L 10 
IDT72404L45 IDT72404L35 1OT72404L25 IDT72404L 15 IDT72404L 10 

Symbol Parameters Figure Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

tiN Shift In Rate 2 - 45 - 35 - 25 - 15 - 10 MHz 
tIAl(l) Shift In to Input Ready LOW 2 - 18 - 18 - 21 - 35 - 40 ns 
tIAH(I) Shift In to Input Ready HIGH 2 - 18 - 20 - 28 - 40 - 45 ns 

toUT Shift Out Rate 5 - 45 - 35 - 25 - 15 - 10 MHz 
toAl(l) Shift Out to Output Ready LOW 5 - 18 - 18 - 19 - 35 - 40 ns 
toAH(I) Shift Out to Output Ready HIGH 5 - 19 - 20 - 34 - 40 - 55 ns 

tODH Output Data Hold (Previous Word) 5 5 - 5 - 5 - 5 - 5 - ns 

toDS Output Data Shift (Next Word) 5 - 19 - 20 - 34 - 40 - 55 ns 

!PT Data Throughput or -Fall-Through" 4, 7 - 30 - 34 - 40 - 65 - 65 ns 

tMAOAl Master Reset to OR LOW 8 - 25 - 28 - 35 - 35 - 40 ns 

tMAIAH Master Reset to IR HIGH 8 - 25 -- 28 - 35 - 35 - 40 ns 

tMAQ Master Reset to Data Output LOW 8 - 20 - 20 - 25 - 35 - 40 ns 
tooe(3) Output Valid from OE LOW 9 - 12 - 15 - 20 - 30 - 35 ns 

!Hzoe(3.4) Output HIGH-Z from OE HIGH 9 - 12 - 12 - 15 - 25 - 30 ns 

tIPH(2.4) Input Ready Pulse HIGH 4 9 - 9 - 11 - 11 - 11 - ns 
toPH(2.4) Ouput Ready Pulse HIGH 7 9 - 9 - 11 - 11 - 11 - ns 

NOTES: 27471b106 
1. Since the FI FO is a very high-speed device, care must be excercised in the design of the hardware and timing utilized within the design. Device grounding 

and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and'or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of O.l~F directly between Vee and GND with very short lead length is recommended. 

2. This parameter applies to FIFOs communicating with each other in a cascaded mode. lOT FIFOs are guaranteed to cascade with other lOT FIFOs of 
like speed grades. 

3. IDT72403 and IDT72404 only. 
4. Guaranteed by design but not currently tested. 
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1DT12401, IDT12402, IDT12403, IDT12404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 1 
275411>1 os 

ALL INPUT PULSES: 

3.0V -----a;;-;v:/ . .___--__ i 

GND---":"::"';';:JI 

<3ns <3ns 
2747 drw 07 

SIGNAL DESCRIPTIONS 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OUTPUTS: 

1.1Kll 

5V 

....--..--t.j OUTPUT 

2747 drwOS 

or equivalent circuit 

Figure 1. AC Test Load 

·Including scope and jig 

INPUTS: DATA OUTPUT (00-3,4) 
Data Output lines. The IDT72401 and IDT72403 have a 4-

OAT A INPUT (00-3, 4) bit data output. The I DT72402 and I DT72404 have a 5-bit data 
Data input lines. The IDT72401 and IDT72403 have a 4- output. 

bit data input. The IDT72402 and IDT72404 have a 5-bit data 

input. FUNCTIONAL DESCRIPTION 

CONTROLS: 

SHIFT IN (SI) 
Shift In controls the input of the data into the FIFO. When 

SI is HIGH, data can be written to the FIFO via the DO-3,4Iines. 

SHIFT OUT (SO) 
Shift Out controls the output of data of the FI FO. When SO 

is HIGH, data can be read from the FIFO via the Data Output 
(00-3,4) lines. 

MASTER RESET (MR) 
Master Reset clears the FIFO of any data stored within. 

Upon power up, the FIFO should be cleared with a Master 
Reset. Master Reset is active LOW. 

INPUT READY (IR) 
When Input Ready is HIGH, the FIFO is ready for new input 

data to be written to it. When IR is LOW the FIFO is 
unavailable for new input data. Input Ready is also used to 
cascade many FIFOs together, as shown in Figures 10 and 11 
in the Applications section. 

OUTPUT READY (OR) 
When Output Ready is HIGH, the output (00-3,4) contains 

valid data. When OR is LOW, the FIFO is unavailable for new 
output data. Output Ready is also used to cascade many 
FIFOs together, as shown in Figures 10 and 11. 

OUTPUT ENABLE (OE) (IDT72403 AND IDT72404 ONLY) 
Output enable is used to read FIFO data onto a bus. Output 

Enable is active LOW. 

These 64 x 4 and 64 x 5 FIFOs are designed using a dual 
port RAM architecture as opposed to the traditional shift 
register approach. This FIFO architecture has a write pointer, 
a read pOinter and control logic, which allow simultaneous 
read and write operations. The write pointer is incremented by 
the falling edge of the Shift In (SI) control; the read pointer is 
incremented by the falling edge of the Shift Out (SO). The 
Input Ready (IR) signals when the FIFO has an available II 
memory location; Output Ready (OR) signals when there is • 
valid data on the output. Output Enable (OE) provides the 
capability of three-stating the FIFO outputs. 

FIFO Reset 
The FIFO must be reset upon power up using the Master 

Reset (MR) signal. This causes the FIFO to enter an empty 
state, signified by Output Ready (OR) being LOW and Input 
Ready (IR) being HIGH. In this state, the data outputs (00-3, 
4) will be LOW. 

Data Input 
Data is shifted in on the LOW-to-HIGH transition of Shift In 

(SI). This loads input data into the first word location of the 
FIFO and causes Input Ready to go LOW. On the HIGH-to
LOWtransitionof Shift In, the write pointer is moved to the next 
word position and Input Ready (IR) goes HIGH, indicating the 
readiness to accept new data. If the FIFO is full, Input Ready 
will remain LOW until a word of data is shifted out. 

6.17 5 



10172401,10172402, 10172403,10172404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 

Data Output 
Data is shifted out on the HIGH-to-LOW transition of Shift 

Out (SO). This causes the internal read pOinter to be 
advanced to the next word location. If data is present, valid 
data will appear on the outputs and Output Ready (OR) will 
go HIGH. If data is not present, Output Ready will stay 
LOW indicating the FIFO is empty. The last valid word read 
from the FIFO will remain at the FIFOs output when it is empty. 
When the FIFO is not empty, Output Ready (OR) goes LOW 
on the LOW-to-HIGH transition of Shift Out. Previous data 
remains on the output until the HIGH-to-LOW transition of 
Shift Out (SO). 

TIMING DIAGRAMS 

SHIFT IN 

INPUT READY 

INPUT DATA 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Fall-Through Mode 
The FIFO operates in a fall-through mode when data gets 

shifted into an empty FIFO. After a fall-through delay the data 
propagates to the output. When the data reaches the output, 
the Output Ready (OR) goes HIGH. Fall-through mode also 
occurs when the FIFO is completely full. When data is shifted 
out of the full FIFO, a location is available for new data. After 
a fall-through delay, the Input Ready goes HIGH. If Shift In is 
HIGH, the new data can be written to the FIFO. 

Figure 2. Input Timing 

SHIFTIN~. (4~ 
~ . I l 

INPUT READY \. ..... ---t'\~ (3) ____ (5.f/)/r--------
\~ ______________ __'_r ______ .!.61 _____ _ 

INPUT DATA ~ STABLE DATA 

2747drw 10 

NOTES: 
1. Input Ready HIGH indicates space is available and a Shift In pulse may be applied. 
2. Input Data is loaded into the first word. 
3. Input Ready goes LOW indicating the first word is full. 
4. The write pointer is incremented. 
5. The FIFO is ready for the next word. 
6. If the FIFO is full then the Input Ready remains LOW. 
NOTE: Shift In pulses applied while Input Ready is LOW will be ignored (see Figure 4). 

Figure 3. The Mechanism of Shifting Data Into the FIFO 
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10172401,10172402,10172403,10172404 
CMOS PARALLEL FIFO 64 X 4-BIT AND 64 X 5-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING DIAGRAMS (Continued) 

SHIFT OUT 

(3) 

SHIFT IN (5) 

(4)1,-----""\ 

INPUT READY 

NOTES: 
2747drw 11 

1. FIFO is initially full. 
2. Shift Out pulse is applied. 
3. Shift In is held HIGH. 
4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO. 
5. The write pointer is incremented. Shift In should not go LOW until (tpT + tIPH). 

Figure 4. Data Is Shifted In Whenever Shift In and Input Ready are Both HIGH 

14------1/fouT-------I~-----1IfOUT----~ 

SHIFT OUT 

OUTPUT READY 

OUTPUTDATA __ -+~~~ __ ~I~UL~~~~r4_~~~--J~~~~~~~---C--D-A-T-A----
(1) 2747drw 12 

NOTES: 
1. This data is loaded consecutively A. B. C. 
2. Data is shifted out when Shift Out makes a HIGH to LOW transition. 

Figure 5. Output Timing 
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10172401, 10172402, 10172403, 10172404 
CMOS PARALLEL FIFO 64 X 4·BIT AND 64 X 5·BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING DIAGRAMS (Continued) 

SHIFTOUT(7)~ (4~ 

-;- I l 
OUTPUT READY \'--__ .. ~ (3) ..... ___ (S.w),r--------

\~ ______________ __Lr ______ i~ _____ _ 

OUTPUT DATA A-DATA ~ 8-DATA 
-------------------------------------------'~'~--------2-74-7-dM--13 

NOTES: 
1. Input Ready HIGH indicates that data is available and a Shift In pulse may be applied. 
2. Shift Out goes HIGH causing the next step. 
3. Output Ready goes LOW. 
4. The read pointer is incremented. 
5. Output Ready goes HIGH indicating that new data (8) is now available at the FIFO outputs. 
6. If the FIFO has only one word loaded (A DATA) then Output Ready stays LOW and the A DATA remains unchanged at the outputs. 
7. Shift Out pulses applied when Output Ready is LOW will be ignored. 

Figure 6. The Mechanism of Shifting Data Out of the FIFO 

SHIFTIN~ 

~----------tPT----------~ 

OUTPUT READY 1') ~ j 
DATA OUTPUT---------------------t-SO--"l = tOPH DATA 'VALID 

NOTE: 
1. FIFO initially empty. 

Figure 7. tPT and tOPH Specification 

-tMRW-, V 
I MASTER RESET 

tMRIRH 

INPUT READY (1) I 

(1) tMRORL 

OUTPUT READY 
, 

tMRS 

SHIFT IN 

DATAOUTPUT~ 
NOTE: 
1. Worst case, FIFO initially full. 

Figure 8. Master Reset Timing 
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IDTI2401,IDTI2402,IDTI2403,IDTI2404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x S-BIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING DIAGRAMS (Continued) 

OUTPUT ENABLE 

DATA OUT 

NOTE: 2747drw 16 

1. High-Z transitions are referenced to the steady-state VOH -500mV and VOL +500mV levels on the output. tHZOE is tested with 5pF load capacitance 
instead of 30pF as shown in Figure 1. 

Figure 9. Output Enable Timing, 1DT72403 and 1DT72404 Only 

APPLICATIONS 

SHIFT IN OR SI OR OUTPUT READY 

INPUT READY SO IR SO SHIFT OUT 

DATAIN{~ 
Co Do Co 

} DATA OUT 
01 Dl 01 
02 D2 02 
03 D3 MR 03 

2747drw 17 

MR 
NOTE: 
1. FIFOs can be easily cascaded to any desired path. The handshaking and associated timing between the FIFOs are handled by the inherent timing of 

the devices. 

Figure 10. 128 x 4 Depth Expansion 
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IDT72401,IDT72402,IDT72403,IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x S-BIT 

COMPOSITE 
INPUT 

READY 

SHIFT IN------f 

NOTES: 

IR 
SI 
Do 
01 
02 
03 MR 

IR 
SI 
Do 
01 
02 
03 MR 

IR 
SI 
Do 
01 
02 
03 MR 

SO 
OR 
OJ 
01 
02 
03 

SO 
OR 
OJ 
01 
02 
03 

SO 
OR 
OJ 
01 
02 
03 

IR 
SI 
Do 
01 
02 
03 

IR 
SI 
Do 
01 
02 
03 

IR 
SI 
Do 
01 
02 
03 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SO IR SO SHIFT OUT 
OR SI OR 
OJ Do OJ 
01 01 01 
02 02 02 

MR 03 03 MR 03 

SO IR SO 
OR SI OR 
OJ Do OJ 
01 01 01 
02 02 02 

MR 03 03 MR 03 

SO IR SO 
OR SI OR 
OJ Do OJ 
01 01 01 
02 02 02 

MR 03 03 MR 03 

MR 
2747drw 18 

1. When the memory is empty, the last word will remain on the outputs until the Master Reset is strobed or a new data word falls through to the output. 
However, OR will remain LOW, indicating data at the output is not valid. 

2. When the output data changes as a result of a pulse on SO, the OR signal always goes LOW before there is any change in output data and stays 
LOW until the new data has appeared on the outputs. Anytime OR is HIGH, there is valid stable data on the outputs. 

3. If SO is held HIGH while the memory is empty and a word is written into the input, that word will appear at the output after a fall-through time. OR will 
go HIGH for one internal cycle (at least tOAl) and then go back LOW again. The stored word will remain on the outputs. If more words are written 
into the FIFO, they will line up behind the first word and will not appear on the outputs until SO has been brought LOW. 

4. When the Master Reset is brought Low, the outputs are cleared to LOW, IR goes HIGH and OR goes LOW. If SI is HIGH when the Master Reset 
goes HIGH, the data on the inputs will be written into the memory and IR will return to the LOW state until 91 is brought LOW. If SI is LOW when the 
Master Aeset is ended, IA will go HIGH, but the data in the inputs will not enter the memory until SI goes HIGH. 

5. FIFOs are expandable on depth and width. However, in forming wider words, two external gates are required to generate composite Input and 
Output Aeady flags. This is due to the variation of delays of the FIFOs. 

Figure 11. 192 x 12 Depth and Width Expansion 
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1DT72401, IDT72402, 1DT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4·81T AND 64 x 5·81T MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x xx x x 
Power Speed Package Process/ 

Temperature 
Range 

y~lank 

~ ______________ ~J ~O 
D 
E 

45 
35 

~----------------------~ 25 
15 
10 

~----------------------------~: L 

1
72401 

1..---------------------------------1 72402 

1

72403 
72404 

6.17 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Small Outline IC 
CERDIP 
Cerpack (IDT72404 Only) 

Commercial onlY} 

Shift Frequency (MHz) 

Low Power 

64x 4 FIFO 
64x 5 FIFO 
64 x 4 FIFO with Output Enable 
64 x 5 FIFO with Output Enable 

2747drw HI 
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(;j CMOS PARALLEL IDT72413 

64 x 5-BIT FIFO 
WITH FLAGS 

Integrated Device Technology, Inc. 

FEATURES: 
• First-lnlFirst-Out dual-port memory-45MHz 
• 64 x 5 organization 
• Low power consumption 

- Active: 200mW (typical) 

DESCRIPTION: 
The IOT72413 is a 64 x 5, high speed First-lnlFirst-Out 

(FIFO) that loads and empties data on a first-in-first-out basis. 
It is expandable in bit width. All speed versions are cascad
able in depth. 

• RAM-based internal structure allows for fast fall-through The FIFO has a Half-Full Flag, which signals when it has 32 
or more words in memory. The Almost-FulVEmpty Flag is 
active when there are 56 or more words in memory or when 
there are 8 or less words in memory. 

time 
• Asynchronous and simultaneous read and write 
• Expandable by bit width 
• Cascadable by word depth 
• Half-Full and Almost-Full/Empty status flags 
• 10T72413 is pin and functionally compatible with the 

MMI67413 
• High-speed data communications applications 
• Bidirectional and rate buffer applications 
• High-performance CEMOSTM technology 
• Available in plastic DIP, CEROIP and SOIC 
• Military product compliant to MIL-STO-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

FIFO 
DATA IN INPUT 

(00.4) STAGE 

MASTER 
RESET 

INPUT 
READY INPUT 

CONTROL 
SHIFT LOGIC 

IN (SI) 

CEMOS Is a 1rademark of Integrated Device Technology, Inc. 

The IOT72413 is pin and functionally compatible to the 
MM167413. It operates at a shift rate of 45MHz. This makes 
it ideal for use in high-speed data buffering applications. The 
IOT72413 can be used as a rate buffer, between two digital 
systems of varying data rates, in high-speed tape drivers, hard 
disk controllers, data communications controllers and 
graphics controllers. 

The IOT72413 is fabricated using lOTs high-performance 
CEMOS process. This process maintains the speed and high 
output drive capability of TIL circuits in low-power CMOS. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STO-883, Class B. 

64 x 5 
MEMORY 
ARRAY 

REGISTER 
CONTROL 

LOGIC 

FLAG 
CONTROL 

LOGIC 

OUPUT ENABLE 

(OE) 

FIFO 
OUTPUT 
STAGE 

OUTPUT 
CONTROL 

LOGIC 

(SO) 

(OR) 

HALF-FULL (HF) 

ALMOST-FULU 
EMPTY (AF/E) 

DATA OUT 
(00·4) 

SHIFT 
OUT 

OUPUT 
READY 

2748 drw 01 
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1DT72413 
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 

PIN CONFIGURATION 

OE 
HF 
IR 
SI 
00 
01 
02 
03 
04 

GNO 

DlP/SOIC 
TOP VIEW 

Vex 
AFIE 
SO 
OR 
00 
01 
02 
03 
04 
fJR 

RECOMMENDED OPERATING CONDITIONS 
Symbol Parameter Min. Typ. Max. Unit 

Vee Military Supply 4.5 5.0 5.5 V 
Voltage 

Vee Commercial Supply 4.5 5.0 5.5 V 
Voltage 

GNO Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.0 - - V 
VIL(1) Input Low Voltage - - 0.8 V 

NOTE: 27481b103 

1. 1.5V undershoots are allowed for 10ns once per cycle. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGNO 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT OC Output 50 50 mA 
Current 

NOTE: 27481b101 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 5 pF 

CaUT Output Capacitance VOUT = OV 7 pF 

NOTE: 27481b102 

1. This parameter is sampled and not 100% tested. 
2. Characterized values, not currently listed. 
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IDT72413 
CMOS PARALLEL 64 x S-BIT FIFO WITH FLAGS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5.0V ± 10%, TA = O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = -55°C to +125°C) 

Symbol Parameter Test Conditions Min. Max. Unit 

Vlet1) Input Clamp Voltage - -
ilL Low·Levellnput Current Vee = Max., GND ~ VI ~ Vee -10 - IlA 

IIH High·Levellnput Current Vee = Max., GND ~ VI ~ Vee - 10 IlA 

VOL Low·Level Output Current Vee = Min. IOL (00-4) I Mil. 12mA - 0.4 V 

I Com'l. 24mA 

IOL (IR, OR)(2) 8mA 

10L (HF, AF/E) 8mA 

VOH High-Level Output Current Vee = Min. IOH (00-4) -4mA 2.4 - V 

IOH (IR, OR) -4mA 

10H (HF. AF/E) -4mA 

10s(3) Output Short-Circuit Current Vee = Max. Vo= OV -20 -90 mA 

1HZ Off·State Output Current Vee = Max. Vo = 2.4V - 20 IlA 

ILZ Vee = Max. Va = O.4V -20 -
leet4) Supply Current Vee = Max .• OE=HIGHI Mil. - 70 mA 

Inputs LOW, f=25MHz I Com'l. - 60 

NOTES: 274811>1 04 

1. FIFO is able to withstand a -1.5V undershoot for less than 10ns. 
2. eare should be taken to minimize as much as possible the De and capactive load on IR and OR when operating at frequencies above 25m Hz. 
3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. Guaranteed by design, but not 

currently tested. 
4. For frequencies greater than 25MHz, Icc = 60mA + (1.5mA x [f - 25MHz)) commercial and Icc = 70mA + (1.5mA x [f - 25MHz)) military. 

OPERATING CONDITIONS 
(Commercial: Vee = 5.0V ± 10%, TA =O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = -55°C to + 125°C) 

Military Military & Commercial Commercial 

IDT72413L45 IDT72413L35 IDT72413L25 

Symbol Parameters Figure Min. Max. Min. , Max. Min. Max. Unit 

tSIH(1) Shift in HIGH Time 2 9 - 9 - 16 - ns 

tSIL(1) Shift in LOW Time 2 11 - 17 - 20 - ns 

tlDS Input Data Set-up 2 0 - 0 - 0 - ns 

tlDH Input Data Hold Time 2 13 - 15 - 25 - ns 

tSQH(1) Shift Out HIGH Time 5 9 - 9 - 16 - ns 

tSOL Shift Out LOW Time 5 11 - 17 - 20 - ns 

tMRW Master Reset Pulse 8 20 - 30 - 35 - ns 

tMRS(3) Master Reset Pulse to SI 8 20 - 35 - 35 - ns 

NOTE: 274811>105 
1. Since the FIFO is a very high-speed device, care must be excercised in the design of the hardware and timing utilized within the design. Device grounding 

and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of O.1~F directly between vee and GND with very short lead length is recommended. 
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1OT72413 
CMOS PARALLEL 64 x 5-81T FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5.0V ± 10%, TA = O°C to +70°C; Military: Vee = 5.0V ± 10%, TA = -55°C to +125°C) 

Military Military & Commercial 

IDT72413L45 IDT72413L35 IDT72413L25 
Symbol Parameters Figure Min. Max. Min. Max. Min. Max_ Unit 

fiN Shift In Rate 2 - 45 - 35 - 25 MHz 

tIRl(1) Shift In i to Input Ready LOW 2 - 18 - 18 - 28 ns 

tIRH(1) Shift In J, to Input Ready HIGH 2 - 18 - 20 - 25 ns 

fOUT Shift Out Rate 5 - 45 - 35 - 25 MHz 

tORl(1) Shift Out J, to Output Ready LOW 5 - 18 - 18 - 28 ns 

tORH(1) Shift Out J, to Output Ready HIGH 5 - 19 - 20 - 25 ns 

tODH(1) Output Data Hold Previous Word 5 5 - 5 - 5 - ns 

tODS Output Data Shift Next Word 5 - 19 - 20 - 20 ns 

tPT Data Throughput or "Fall-Through" 4,7 - 25 - 28 - 40 ns 

tMRORl Master Reset J, to Output Ready LOW 8 - 25 - 28 - 30 ns 

tMRIRH(3) Master Reset i to Input Ready HIGH 8 - 25 - 28 - 30 ns 

tMRIRl(2) Master Reset J, to Input Ready LOW 8 - 25 - 28 - 30 ns 

tMRQ Master Reset J, to Outputs LOW 8 - 20 - 25 - 35 ns 

tMRHF Master Reset J, to Half-Full Flag 8 - 25 - 28 - 40 ns 

tMRAFE Master Reset J, to AF/E Flag 8 - 25 - 28 - 40 ns 

tIPH(3) Input Ready Pulse HIGH 4 5 - 5 - 5 - ns 

tOPH(3) Ouput Ready Pulse HIGH 7 5 - 5 - 5 - ns 

tORD(3) Output Ready i HIGH to Valid Data 5 - 5 - 5 - 7 ns 

tAEH Shift Out ito AF/E HIGH 9 - 28 - 28 - 40 ns 

tAEl Shift In ito AF/E 9 - 28 - 28 - 40 ns 

tAFl Shift Out ito AF/E LOW 10 - 28 - 28 - 40 ns 

tAFH Shift In ito AF/E HIGH 10 - 28 - 28 - 40 ns 

tHFH Shift In ito HF HIGH 11 - 28 - 28 - 40 ns 

tHFl Shif Out ito HF LOW 11 - 28 - 28 - 40 ns 

tPHZ(3) Output Disable Delay 12 - 12 - 12 - 15 ns 

tPlZ(3) 12 - 12 - 12 - 15 
tPlZ(3) Output Enable Delay 12 - 15 - 15 - 20 ns 

tPHZ(3) 12 - 15 - 15 - 20 

NOTES: 27481b106 

1. Since the FIFO is a very high-speed device, care must be taken in the design of the hardware and the timing utilized within the design. Device grounding 
and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of O.1IlF directly between vee and GND with very short lead length is recommended. 

2. If the FIFO is full, (IR = HIGH). MR .J. forces IR to go LOW. and MR i causes IR to go HIGH. 
3. Guaranteed by design but not currently tested. 
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1DT72413 
CMOS PARALLEL 64 X 5-BIT FIFO WITH FLAGS 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 1 
275411>1 08 

FUNCTIONAL DESCRIPTION: 

The IDT72413, 65 x 5 FIFO is designed using a dual-port 
RAM architecture as opposed to the traditional shift register 
approach. This FIFO architecture has a write pointer, a read 
pointer and control logic, which allow simultaneous read and 
write operations. The write pointer is incremented by the 
falling edge of the Shift In (SI) control; the read pointer is 
incremented by the falling edge of the Shift Out (SO). The 
Input Ready (IR) signals when the FIFO has an available 
memory location; Output Ready (OR) signals when there is 
valid data on the output. Output Enable (OE) provides the 
capability of three-stating the FIFO outputs. 

FIFO RESET 

The FIFO must be reset upon power up using the Master 
Reset (MR) Signal. This causes the FIFO to enter an empty 
state signified by Output Ready (OR) being LOW and Input 
Ready (IR) being HIGH. In this state, the data outputs (00-4) 
will be LOW. 

DATA INPUT 

Data is shifted in on the LOW-to-HIGH transition of Shift In 
(SI). This loads input data into the first word location of the 
FIFO and causes the Input Ready to go LOW. On the HIGH
to-LOW transition of Shift In, the write pointer is moved to the 
next word position and Input Ready (IR) goes HIGH indicating 
the readiness to accept new data. If the FIFO is full, Input 
Ready will remain LOW until a word of data is shifted out. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

STANDARD TEST LOAD DESIGN TEST LOAD 

5V 5V 

OUTPUT 

R2 30pF· 

or equivalent circuit 
·'ncluding scepe and jig 

RESISTOR VALUES FOR 
STANDARD TEST LOAD 

10L R1 

24mA 200n 

12mA 390n 

SmA 600n 

Figure 1. Output Load 

DATA OUTPUT 

2748 drw 03 

R2 

300n 

760n 

1200n 

Data is shifted out on the HIGH-to-LOW transition of Shift 
Out (SO). This causes the internal read pointer to be ad
vanced to the next word location. If data is present, valid data 
will appear on the outputs and Output Ready (OR) will go 
HIGH. If data is not present, Output Ready will stay LOW 
indicating the FIFO is empty. The last valid word read from the 
FI FO will remain at the FIFOs output when it is empty. When 
the FIFO is not empty Output Ready (OR) goes LOW on the 
LOW-to-HIGH transition of Shift Out. 

FALL-THROUGH MODE 

The FI FO operates in a Fall-Through Mode when data gets 
shifted into an empty FIFO. After the fall-through delay the 
data propagates to the output. When the data reaches the 
output, the Output Ready (OR) goes HIGH. 

A Fall-Through Mode also occurs when the FIFO is 
completely full. When data is shifted out of the full FIFO a 
location is available for new data. After a fall-through delay, 
the Input Ready goes HIGH. If Shift In is HIGH, the new data 
can be written to the FIFO. The fall-through delay of a RAM
based FIFO (one clock cycle) is far less than the delay of a 
Shift register-based FIFO. 
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10T72413 
CMOS PARALLEL 64 X 5·BIT FIFO WITH FLAGS 

SIGNAL DESCRIPTIONS: 

INPUTS: 
DATA INPUT (00-4) 

Data input lines. The IDT72413 has a 5-bit data input. 

CONTROLS: 
SHIFT IN (51) 

Shift In controls the input of the data into the FIFO. When 
51 is HIGH, data can be written to the FIFO via the DO-4Iines. 
The data has to meet set-up and hold time requirements with 
respect to the rising edge of 51. 

SHIFT OUT (SO) 
Shift Out controls the outputs data from the FIFO. 

MASTER RESET (MR) 
Master Reset clears the FIFO of any data stored within. 

Upon power up, the FIFO should be cleared with a Master 
Reset. Master Reset is active LOW. 

HALF-FULL FLAG (HF) 
Half-Full Flag signals when the FIFO has 32 or more words 

in it. 

TIMING DIAGRAMS 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

INPUT READY(IR) 
When Input Ready is HIGH, the FIFO is ready for new input 

data to be written to it. When IR is LOW, the FIFO is 
unavailable for new input data, Input Ready is also used to 
cascade many FIFOs together, as shown in Figure 13 in the 
Applications section. 

OUTPUT READY (OR) 
When Output Ready is HIGH, the output (00-4) contains 

valid data. When OR is LOW, the FIFO is unavailable for new 
output data. Output Ready is also used to cascade many 
FIFOs together, as shown in Figure 13 in the Applications 
section. 

OUTPUT ENABLE (OE) 
Output Enable is used to enable the FIFO outputs onto a 

bus. Output Enable is active LOW. 

ALMOST-FULUEMPTY FLAG (AFE) 
Almost-FulVEmpty Flag signals when the FIFO is 7/8 full 

(56 or more words) or 1/8 from empty (8 or less words). 

OUTPUTS: 
DATA OUTPUT (00-4) 

Data output lines, three-state. The IDT72413 has a 5-bit 
output. 

f4------11fIN----~~----...,.... 11fIN----~ 

SHIFT IN 

INPUT READY 

INPUT DATA 

Figure 2. Input Timing 
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IDn2413 
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING DIAGRAMS (Continued) 

SHIFTIN(7) ~ (4~ 

~ I l 
INPUTREADy--~--------'~~-=--=-------~~\~(3_) _______________________ ~_-_-_-_-_-~(~?c~_-_-_-_--_-~-l-_-_-_-_-_-_ 

INPUT DATA XX>E-- STABLE DATA 

2748drw05 

NOTES: 
1. Input Ready HIGH indicates space is available and a Shift In pulse may be applied. 
2. Input Data is loaded into the FIFO. 
3. Input Ready goes LOW indicating the FIFO is unavailable for new data. 
4. The write pointer is incremented. 
5. The FIFO is ready for the next word. 
6. If the FIFO is full. then the Input Ready remains LOW. 
7. Shift In pulses applied while Input Ready Is LOW will be Ignored (see Figure 4). 

Figure 3. The Machanlsm of Shifting Data Into the FIFO 

(2) 

SHIFT OUT 

(3) 

SHIFT IN (5) 

(4~1: 
INPUT READY_...;.,(1,;.,,) _~_-_-~_-_-_-_-~_-_-~_-_-_-_-_-_-_tP_T:::::::::::::::.=.~~"1..--tIPH ~\.. ______ _ 

INPUT DATA STABLEDATA~ 
2748 drw 06 

NOTES: 
1. FIFO is initially full. 
2. Shift Out pulse is applied. 
3. Shift In is held HIGH. 
4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO. 
5. The write pointer is incremented. Shift In should not go LOW until (t?T + tIPH). 

Figure 4. Data Is Shifted In Whenever Shift In and Input Ready are Both HIGH 
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IDT72413 
CMOS PARALLEL 64 X 5·BIT FIFO WITH FLAGS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING DIAGRAMS (Continued) 

~----------1~0UT----------~------------1~0UT----------~ 

SHIFT OUT tSOH-....... f----

OUTPUT READY 

OUTPUT DATA C-DATA 

(1) 2748 drw07 

NOTES: 
1. This data is loaded consecutively A, B, C. 
2. Output data changes on the falling edge of SO after a valid Shift Out sequence, i.e., OR and SO are both high together. 

Figure 5. Output TIming 

SHIFTOUT(7) ~ 

----;- I 
(4~ 

l (5) jr-------------
~r ______ i~ _____ _ OUTPUT READY \. ....... __ .... ~(3) 

OUTPUT DATA A·DATA ~ 8-DATA 
---------------------------------------~'~~~'~---------27-48-d-rw-~-

NOTES: 
1. Output Ready HIGH indicates that data is available and a Shift Out pulse may be applied. 
2. Shift Out goes HIGH causing the next step. 
3. Output Ready goes LOW. 
4. Read pointer is incremented. 
5. Output Ready goes HIGH indicating that new data (B) will be available at the FIFO outputs after tORD ns. 
6. If the FIFO has only one word loaded (A DATA) ,Output Ready stays LOW and the A-DATA remains unchanged atthe outputs. 
7. Shift Out pulses applied when Output Ready is LOW will be ignored. 

Figure 6. The Mechanism of Shifting Data Out of the FIFO 
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10T72413 
CMOS PARALLEL 64 X S-BIT FIFO WITH FLAGS UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING DIAGRAMS (Continued) 

SHlmN==={ 

SHIFT OUT ----i----+I4I.!----------------------~-----------t P-T-=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--::~{ 
OUTPUT READY (1) t ~ 

----------' tOPH~'-

\~-----------------------------

2748 drw09 

NOTE: 
1. FIFO initailly empty. 

Figure 7. tPT and tOPH Specification 

MASTER RESET 

(1) 

INPUT READY 

(1) I+-----t MRIRH -----+I 

OUTPUT READY 

~-----tMRS-------~ 

SHIFT IN 

DATA OUTPUTS 

HALF-FULL FLAG 

ALMOST FULU 
EMPTY FLAG L-L. ............... ..........,..L....<:......L...L-<--'-.L-L-J 

2748 drw 10 

NOTE: 
1. FIFO is partially full. 

Figure 8. Master Reset Timing 
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IDT72413 
CMOS PARALLEL 64 X 5·BIT FIFO WITH FLAGS UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING DIAGRAMS (Continued) 

SHIFT OUT 

ALMOST ~tSOH :j~-eY= 
FULUEMPTY (1) 

_-_--------------------~~~~~~~~~-------_i '-_____ tsIH SHIFT IN r . 

tAEL 
NOTE: 
1. FIFO contains 9 words (one more than Almost-Empty). 

NOTE: 

SHIFT IN 

ALMOST 
FULUEMPTY (1) 

SHIFT OUT 

1. FIFO contains 55 words (one short of Almost-Full). 

SHIFT IN 

Figure 9. tAEH and tAEL SpocIHcatlons 

Figure 10. tAFH and tAFL SpocIHcations 

2748 drw 11 

2748drw 12 

HALF-FULL (1) :a ~ 
_~, 'SOH 

SHIFT OUT "}. 

--t--tHFL-+t 
NOTE: 
1. FIFO contains 31 words (one short of Half-Full). 2748 drw 13 

Figure 11. tHFL and tHFH Specifications 

3V 
OE 

OV 

WAVEFORM f1) 1.SV 
VOL 

WAVEFORM 22
) 

VOH 
1.SV 

NOTES: 2748 drw 14 

1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

Figure 12. Enable and Disable 
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IDT72413 
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

APPLICATIONS 

HF 
IR 
SI 
Do 
D1 
D2 
D3 
D4 

COMPOSITE HF 
INPUT IR 

READY SI 
Do 
D1 
D2 
D3 
D4 

HF 
IR 

SHIFT IN SI 
Do 
D1 
D2 
D3 
D4 

NOTE: 

OE AFIE 
SO 
OR 

Qo 

01 
02 
03 

MR 04 

OE AFIE 
SO 
OR 

Qo 

01 
02 
03 

MR ·04 

OE AFIE 
SO 
OR 

Qo 

01 
02 
03 

MR 04 

r--..---+ SHIFT OUT 

COMPOSITE 
OUTPUT 
READY 

1--____ -+-_+ MASTER 
RESET 

2748 drw 15 

1. FIFOs are expandable in width. However, in forming wider words two external gates are required to generate composite Input and Output Ready 
flags.· This requirement is due to the different fall-through times of the FIFOs. 

SYSTEM 1 

ENBL SI 

INTERRUPT 

NOTE: 

Figure 13. 64 x 15 FIFO with IDT72413 

TWO 
IDT72413 

64 x 8 

SYSTEM 2 

SO 
OR IORDY 

ALMOST-FULU 
EMPTY 

HALF-FULL FLAG 

INTERRUPT 

2748 drw 16 

1. Cascading the FIFOs in word width is done by ANDing the IR and OR as shown in Figure 13. 

Figure 14. Application for 1DT72413 for Two Asynchronous Systems 

6.18 11 



10172413 
CMOS PARALLEL 64 x 5·BIT FIFO WITH FLAGS IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

NOTE: 

SHIFT IN 
INPUT READY 

DATAIN{ 

OR 
SO 
Qo 

01 
02 
03 
04 

MR~---------+--------------~ 

OR OUTPUT READY 
SO SHIFT OUT 

Qo 

} DATA OUT 
01 
02 
03 
04 

2748dIW 17 

1. FIFOs can be easily cascaded to any desired depth. The handshaking and associated timing between the FIFOs are handled by the inherent timing 
of the devices. 

Figure 15. 128 x 5 Depth Expansion 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x xx x x 
Power Speed Package Process! 

Temperature 
Range 

y~l~nk 
IP 

~--------------~ D 
SO 

145 
~--------------~135 

. 25 

Commercial (O°C to +70°C) 
Military (·55°C to + 125°C) 

Compliant to MIL·STD·883. Class 8 

Plastic DIP 
CERDIP 
Small Outline IC 

Commercial OnlY} 
Shift Frequency (MHz) 

~----------------------------~: L Low Power 

'---------------------------------------1: 72413 64 x 5·Bit FIFO with Flags 
2748 drw 18 
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G BUS-MATCHING 1017251 

BIDIRECTIONAL FIFO 1017252 
10172510 

512 X 18-BIT -1024 x 9-BIT 10172520 
Integrated Device Technology, Inc. 1024 X 18-BIT - 2048 X 9-BIT 

FEATURES: 
• Two side-by-side FIFO memory arrays for bidirectional 

data transfers 
• 512 x 18 - Bit -1024 x 9 - Bit (10T7251, 10T72510) 
• 1024 x 18 - Bit - 2048 x 9 - Bit (10T7252, 10T72520) 
• 18 bit data bus on Port A side and 9 bit data bus on Port 

B side 
• Can be configured for 18-to-9-bit, 36-to-9-bit, or 36-to-18-

bit communication 
• Fast 35ns access time 
• Fully programmable standard microprocessor interface 
• Built-in bypass path for direct data transfer between two 

ports 
• Two fixed flags, Empty and Full, for both the A-to-B and 

the B-to-A FIFO 
• Two programmable flags, Almost-Empty and Almost-Full 

for each FIFO 
• Programmable flag offset can be set to any depth in the 

FIFO 
• Any of the eight internal flags can be assigned to four 

external flag pins 
• Flexible reread/rewrite capabilities. 
• On-chip parity checking and generation 
• Standard DMA control pins for data exchange with 

peripherals 
• 10T7251 and IOT7252 available in 48-pin plastic or 

ceramic DIP 
• 10T72510 and IOT72520 available in 52-pin PlCC 

packages (includes lORER, lOREW, RESET, and one 
extra GNO pin) 

• Military product compliant to Mll-STO-883, Class B 

SIMPLIFIED BLOCK DIAGRAM 

Data 

Port 
A 

Control ---+i 

Rags ... ----1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The IOT7251, 10T72510, 10T7252, and 10T72520 are 

highly integrated first-in, first-out memories that enhance 
processor-to-processor and processor-to-peripheral commu
nications. lOT BiFIFOs integrate two side-by-side memory 
arrays for data transfers in two directions. 

The BiFIFOs have two ports, A and B, that both have 
standard microprocessor interfaces. All BiFIFO operations 
are controlled from the 18-bit wide Port A. The BiFIFOs 
incorporate bus matching logic to convert the 18-bit wide 
memory data paths to the 9-bit wide Port B data bus. The 
BiFIFOs have a bypass path that allows the device con
nected to Port A to pass messages directly to the Port B 
device. 

Ten registers are accessible through Port A, a 
Command Register, a Status Register, and eight Configuration 
Registers. 

The lOT BiFIFOs have programmable flags. Each FIFO 
memory array has four internal flags, Empty, Almost-Empty, 
Almost-Full and Full, for a total of eight internal flags. The 
Almost-Empty and Almost-Full flag offsets can be set to any 
depth through the Configuration Registers. These eight 
internal flags can be assigned to any of four external flag pins 
(FlGA-FlGD) through one Configuration Register. 

Port B has parity, reread/rewrite and DMA functions. Parity 
generation and checking can be done by the BiFIFO on data 
passing through Port B. The Reread and Rewrite controls 
will read or write Port B data blocks multiple times. The 
BiFIFOs have three pins, REO, ACK and ClK, to control 
OMA transfers from Port B devices. 

Processor 

.... ___ -' Data 

Port 
B 

Interface ~-.. Control 
B 

14---.DMA 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 

PIN CONFIGURATIONS 

1017251 and 1017252 ~A 
CS\ 

10172510 and 10172520 

INDEX 

DAO 
DAl 
DA2 
DA3 
OM 
DA5 
DAB 
DA7 

DA16 
GND 
Vee 
Ds\ 

GND 
DA8 
DA9 

DA10 
DAll 
DA12 
DA13 
DA14 
DA15 
DA17 

P48-1 
& 

C48-2 

DIP 
TOP VIEW 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

~ 
RtW" 
REQ 
ACK 
ClK 
Dso 
DBl 
DB2 
D83 
DB4 
WB(RJWB) 
Vee 
J!i.B(DS3) 
GND 
Des 
Des 
DB7 
DBa 
FlGA 
FlGB 
FLGc 
FlGo 
Al 
Ao 

2669drw 02 

OM 
DA3 

DA2 

DAl 

DAO 

CS\ 
RiWA 
RER 
REW 
REQ 
ACK 
ClK 
DBo 

~88~~~I~gl~~8~~ 
""- ~ 

I~ Ii 
2669drw 03 

PLCC 
TOP VIEW 
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1017251,1017252,10172510,10172520 
BUS MATCHING BIDIRECTIONAL FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Symbol Name 110 Description 

DAo-DA15 Data A 1/0 Data inputs and outputs for 16 bits of the 18-bit Port A bus. 

DAl6-DA17 Parity A 1/0 DA16is the parity bit for DAO-DA7. DA17 is the parity bit for DAlrDA15. DA16 and DA17 can be used as two extra 
data bits if the parity generate function is disabled. 

~A Chip Select A I Port A is accessed when Chip Select A is LOW. 

~A Data Strobe A I Data is written into Port A on the rising edge of Data Strobe when Chip Select is LOW. Data is read out of 
Port A on the falling edge of Data Strobe when Chip Select is LOW. 

Rf/JA ReadlWrite A I This pin controls the read or write direction of Port A. When ~A is LOW and R!iJA is HIGH, data is read from 
Port A on the falling edge of ~A. When ~ is LOW and RlWA is LOW, data is written into Port A on the 
falling edge of ~A. 

NJ,A1 Addresses I When Chip Select A is asserted, NJ, A1, and ReadlWrite A are used to select one of six internal resources. 

DBo-DB7 Data B 1/0 Data inputs & outputs for 8 bits of the 9-bit Port B bus. 

DBS Parity B 1/0 DBsis the parity bit for DBo-DB7. DBs can be used as a data bit if the parity generate function is disabled. 

ri3 (t5Sl) Read B 10rO If Port B is programmed to processor mode, this pin functions as an input. If Port B is programmed to 
peripheral mode this pin functions as an output. This pin can function as part of an Intel-style interface (ttB) or 
as part of a Motorola-style interface (~B). As an Intel-style interface, data is read from Port B on a falling 
ed~ of ri3. As a Motorola-style interface, data is read on the falli~ edge of 'Ci'S3 or written on the rising edge 
of Bthrough Port B. The Default is Intel-style processor mode ( as an input). 

We (R!WB) WriteB 10rO If Port B is programmed to processor mode, this pin functions as an input. If Port B is programmed to 
peripheral mode this pin functions as an ~ut. This pin can function as part of an Intel-style interface (WB) 
or as part of a Motorola-style interface (R B). As an Intel-~Ie interface, data is written to Port B on a rising 
edge of We. As a Motorola-style interface, data is read (RI = HIGH) or written (R/Ws = LOW) to Port B in 
conjunction with a Data Strobe B falling or rising edge. The Default is Intel-style processor mode r;:Je as an 
input). 

m Reread I Loads A~B FIFO Read Pointer with the value of the Reread Pointer when LOW. 

1iEW Rewrite I Loads ~A FIFO Write Pointer with the value of the Rewrite Pointer when LOW. 

LDRER Load Reread I Loads the Reread Pointer with the value of the A~B FIFO Read Pointer when HIGH. This signal is a pin on 
the IDT7251 0/520; it is accessible through the Command Register on all four parts. 

LDREW Load Rewrite I Loads the Rewrite Pointer with the value of the ~A FIFO Write Pointer when HIGH. This signal is a pin on 
the IDT72510/52O; it is accessible through the Command Register on all four parts. 

REO Request I When Port B is programmed in peripheral mode, asserting this pin begins a data transfer. Request can be 
programmed either active HIGH or active LOW. 

ACK Acknowledge 0 When Port B is programmed in peripheral mode, Acknowledge is asserted in response to a Request signal. 
This confirms that a data transfer may begin. Acknowledge can be programmed either active HIGH or active 
LOW. 

CLK Clock I This pin is used to generate timing for ACK, tta, We, ~B and R!We when Port B is in the peripheral mode. 

FLGA-FLGo Flags 0 These four outputs pins can be assigned anyone of the eight internal flags in the BiFIFO. Each of the two 
internal FIFOs (A~B and ~A) has four internal flags: Empty, Almost-Empty, Almost-Full, and Full. If parity 
checking is enabled, the FLGA pin can also be assigned as a parity error output. 

~ Reset I A LOW on this pin will perform a reset of all BiFIFO functions. Hardware reset pin is only available for 
IDT7251 0172520. Software reset can be achieved through command register for all four devices. 

Vee Power There are two +5V power pins on all four devices. 

GND Ground There are three Ground pins at OV for the 1DT7251/52. There are four ground pins for the IDT72510/520. 

266911>101 
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CD 
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~ 
r>S\ 

RIW\ 

Data Bits 8-15 

::i::j:~:fi!t::.I~II!:!ritit··t:ii~ 
Bypass Path 

Port A ( 

DM-DA17 ell --I" ) "I~ 1 <1l1li a 

Fl(k 
FlGBo 
FlGc° 
FlGoo 

9 
(DAo-DA7,ll\lS) 

B~AFIFO 

16 
(DAo-DA1S) 

Programmabl~ ..... _ 
Flag logic 

~:@@@[I1.:;~~@j@Im. ~ .-"'I 

Data Bits 8-15 

:nliiiili:lilqlliili~l:iill:lii:~ 

Configuration 2 

+-j~ 9~0i~~;t~~ ~ 
.. _ ~~n!i~~'!t~~ ~ 

Write 
Parity Error 

(D80-087) 

I 
I 
I 
I 

lDRERt 
lDREWt 

portB~~ 
Control ~ 

Fe( )tt 
WB(RiW3)tt 

I 

Port B 
DBo-DBa 

Reset ~ ~t 

HI DMA ~ 
~ Control ~ 

REO
ACK-
ClK 

Configuration 5 ---------------------------------------T---I-----~ ---------- I 
I _______________________________________ ~---J _ ~~n!i~u!~t~~ ~ 

Configuration 7 

NOTES: 
(0) Can be programmed either active high or active low in internal configuration registers. 
(t) Available as a pin on the IDT7251 0/520. Accessible on all parts through internal registers . 
(tt) Can be programmed through an internal configuration register to be either an input or an output. 
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1OT7251 , 1OT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 

FUNCTIONAL DESCRIPTION 
lOT's BiFIFO family is versatile for both multiprocessor 

and peripheral applications. Data can be sent through both 
FIFO memories concurrently, thus freeing both processors 
from laborious direct memory access (OMA) protocols and 
frequent interrupts. 

Two full 18-bit wide FIFOs are integrated into the lOT 
BiFIFO, making simultaneous data exchange possible. Each 
FIFO is monitored by separate internal read and write point
ers, so communication is not only bidirectional, it is also 
totally independent in each direction. The processor con
nected to Port A of the BiFIFO can send or receive mes
sages directly to the Port B device using the BiFIFO's 9-bit 
bypass path. 

The BiFIFOs can be used in three different bus configura
tions: 18 b~s to 9 bits. 36 bits to 9 bits and 36 bits to 18 bits. 
One BiFIFO can be used for the 18- to 9-bit configuration, 
and two BiFIFOs are required for 36- to 9-bit or 36- to 18-bit 
configurations. Bits 11 and 12 of Configuration Register 5 
determine the BiFIFO configuration (see Table 11 for 
Configuration Register 5 format). 

The microprocessor or microcontroller connected to Port 
A controls all operations of the BiFIFOs. Thus, all Port A 
interface pins are inputs driven by the controlling processor. 
Port B can be programmed to interface either with a second 
processor or a peripheral device. When Port B is pro
grammed in processor interface mode, the Port B interface 
pins are inputs driven by the second processor. If a periph
eral device is connected to the BiFIFOs, Port B is pro
grammed to peripheral interface mode and the interface pins 
are outputs. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

18- to 9-blt Configurations 
A single BiFIFO can be configured to connect an 18-bit 

processor to another 9-bit processor or a 9-bit peripheral. 
Bits 11 and 12 of Configuration Register 5 should be set to 
00 for a stand-alone configuration. Figures 1 and 2 show the 
BiFIFO in 18- to 9-bit configurations for processor and 
peripheral interface modes respectively. 

36- to 9-blt Configurations 
Two BiFIFOs can be hooked together to create a 36-bit to 

9-bit configuration. This means that a 36-bit processor can 
talk to a 9-bit processor or a 9-bit peripheral. Both BiFIFOs 
are programmed simultaneously through Port A by placing 
one command word on the most significant 16 data bits and 
one command word on the least significant 16 data bits 
(parity bits should be ignored). 

One BiFIFO must be programmed as the master device 
and the other BiFIFO is the slave device. Bits 11 and 12 of 
Configuration Register 5 are set to 10 for the slave device 
and 11 for the master device. The first two 9-bit words on 
Port B are read from or written to the slave device and the 
next two 9-bit words go to the master device. 

When both BiFIFOs are in peripheral interface mode, the 
Port B interface pins of the master device are outputs and 
this BiFIFO controls the bus. The Port B interface pins of the 
slave device are inputs driven by the master BiFIFO. Two 
BiFIFOs are connected in Figure 4 to create a 36- to 9-bit 
peripheral interface. 

The two BiFIFOs shown in Figure 3 are configured to 
connect a 36-bit processor to a 9-bit processor. 

36-BIT PROCESSOR to 18-BIT PROCESSOR CONFIGURATION 

NOTE: 

Processor 
A 

Figure 1. 36- to 18-Blt Processor Interface Connguratlon 

Processor 
B 

2669 drw 05 

1. ~pper B~FO only is used in 18- to 9-bit configuration. Note that Gntf A refers to CSA, A1, Ao, RiWA and DSA; Gntl B refers to RiWB and DSB or 
RB and WB. 
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36-81T PROCESSOR to 18-81T PERIPHERAL CONFIGURATION 

lOT 
BIFIFO 

Processor 

Address 

Control 

Data 

RAM 

........ __ ..... 1+ __ DMA or System 
Clock 

Peripheral 
Controller 

Cnll 

ACK 
REO 

Data I/O 
Data 
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Figure 2. 36· to 18·Blt Peripheral Interface Configuration 
NOTE: 
1. Upper BiFIFO only is used in 18- to 9-bit configuration. Note that Cntl A refers to CSA, A I, Ao, RlWA and DSA; Cntl B refers to RlWB and DSB or 

RBandWB. 

36- to 18-blt Configurations 
In a 36- to 18-bit configuration, two BiFIFOs operate in 

parallel. Both BiFIFOs are programmed simultaneously, 16 
data bits to each device with the 4 parity bits ignored. 

Both BiFIFOs must be programmed into stand-alone mode 
for a 36-bit processor to communicate with an 18-bit proces
sor or an 18-bit peripheral. This means that bits 11 and 12 of 
Configuration Register 5 must be set to 00. 

This configuration can be extended to wider bus widths 
(54- to 27-bits, 72- to 36-bits, ... ) by adding more BiFIFOs to 
the configuration. Figures 1 and 2 show multiple BiFIFOs 
configured for processor and peripheral interface modes 
respectively. 

Processor Interface Mode 
When a microprocessor or microcontroller is connected to 

Port B, all BiFIFOs in the configuration must be programmed 
to processor interface mode. In this mode, all Port B interface 
controls are inputs. Both REO and elK pins should be pulled 
lOW to ensure that the set-up and hold time requirements for 
these pins are met during reset. Figures 1 and 3 show 
BiFIFOs in processor interface mode. 

Peripheral Interface Mode 
If Port B is connected to a peripheral controller, a" BiFIFOs 

in the configuration must be programmed in the peripheral 
interface mode. To assure fixed high states for RB and WB 
before they are programmed into an output, both pins should 

be pulled-up to VCC with 10K resistors. 
If the BiFIFOs are in stand-alone configuration mode 

(18-to 9-bit, 36-to 18-bit, ... ), then the Port B interface pins are 
all outputs. Of course, only one set of Port B interface pins I 
should be used to control a single peripheral device, while the 
other interface pins are a" ignored. Figure 2 shows stand- • 
alone configuration BiFIFOs connected to a peripheral. 

In a 36- to 9-bit configuration, the master device controls 
the bus. The Port B interface pins of the master device are 
outputs and the interface pins of the slave device are inputs. 
A 36- to 9-bit configuration of two BiFIFOs connected to a 
peripheral is shown in Figure 4. 

Port A Interface 
The BiFIFO is straightforward to use in microprocessor

based systems because each BiFIFO port has a standard 
microprocessor control set. Port A has access to six re
sources: the A~B FIFO, the B~A FIFO, the 9-bit direct data 
bus (bypass path), the configuration registers, status and 
command registers. The Port A Address and ReacllWrite pins 
determine the resource being accessed as shown in Table 1. 
Data Strobe is used to move data in and out of the BiFIFO. 

When either of the internal FI FOs are accessed 18 bits of 
data are transferred across Port A. Since the bypass path is 
only 9 bits wide, the least significant byte with parity 
(DAO-DA7, DA 16) is used on Port A. All of the registers are 16 
bits wide which means only the data bits (DAO-OA15) are 
passed by Port A. 
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3S-BIT PROCESSOR to 9-BIT PROCESSOR CONFIGURATION 

lOT 

NOTE: 

Processor 
A 
Address 

Control 

Data 

RAM 

BIAFO 

Figure 3. 36· to 9·BII Processor Interface Configuration 

1. entiA refers to CSA, Al, Ao, RlWA and DSA; ent! Brefers to RlWB and DSB or RB and WB. 

3S-BIT PROCESSOR to 9-BIT PERIPHERAL CONFIGURATION 

lOT 
BIFIFO 

Processor 

Address 

Processor 
8 

Control 

Data 

RAM 

DMAor 
System 

Clock 
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Peripheral 
Controller 

CnU 

Control ACK 
-t--i REO 

Data 

RAM 

NOTE: 

'" :::l 
.0 lOT 

BIFIFO 
(Slave) 

"'-r---.--,...' I 

Figure 4. 36· to 9-BII Peripheral Interface Configuration 

1. ent! A refers to CSA, Al, Ao, RiWA and USA; ent! B refers to RtWB and DSB or RB and WB. 
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PORT A RESOURCES 

~ A1 ~ Read 

0 0 0 B~AFIFO 

0 0 1 9-b~ Bypass Path . 

0 1 0 Configuration 
Registers 

0 1 1 Status Register 

1 X X Disabled 

Write 

A~B FIFO 

9-b~ Bypass Path 

Configuration 
Registers 

Command Register 

Disabled 

2669 Tbl 02 

Table 1. Accessing Port A Resources Using <:SA, Ao, and A1 

Bypass Path 
The bypass path acts as a bidirectional bus transceiver 

directly between Port A and Port B. The direct connection 
requires that the Port A interface pins are inputs and the Port 
B interface pins are outputs. The bypass path is 9 bits wide in 
an 18- to 9-bit configuration or in a 36- to 9-bit configuration. 
Only in the 36- to 18-bit configuration is the bypass path 18 bits 
wide. 

During bypass operations, the BiFIFOs must be pro
grammed into peripheral interface mode. Bit 10 of Configura
tion RegisterS (see Table 11) issetto 1 forperipheral interface 
mode. In a 36- to 9-bit configuration, both Port B data buses 
will be active. Datawritten into Port A will appear on both 
master and slave Port B buses concurrently. To avoid Port B 
bus contention, the data on DAO-DA7 and DA 16 of both BiFIFOs 
should be exactly the same. Data read from Port A will appear 
on pins DAO-DA7 and DA 16 of both BiFIFOs within the same 36-
bit word. 

Command Register 
Ten registers are accessible through Port A, a Command 

Register, a Status Register, and eight Configuration Registers. 
The Command Register is written by setting CSA = 0, 

A 1 = 1, Ao = 1. Commands written into the BiFIFO have a 
4-bit opcode (bit 8 - bit 11) and a 3-bit operand (bit 0 - bit 2) 
as shown in Figure 5. The commands can be used to reset the 
BiFIFO, to select the Configuration Register, to perform intel
ligent reread/rewrite, to set the Port B DMA direction, to set the 
Status Register format, to modify the Port B Read and Write 
Pointers, and to clear Port B parity errors. The command 
opcodes are shown in Table 2. 

The reset command initializes different portions of the 
BiFIFO depending on the command operand. Table 3 shows 
the reset command operands. 

The Configuration Register address is set directly by the 
command operands shown in Table 4. 

Intelligent reread/rewrite is performed by changing the Port 
B Read Pointer with the Reread Pointer or by changing the 

COMMAND FORMAT 
15 12 11 8 

I X X X X Command Opcode 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

COMMAND OPERATIONS 
Command Function 

Opcode 

0000 Reset SiFIFO (see Table 3) 

0001 Select Configuration Register (see Table 4) 

0010 Load Reread Pointer with Read Pointer Value 

0011 Load Rewrite Pointer with Write Pointer Value 

0100 Load Read Pointer with Reread Pointer Value 

0101 Load Write Pointer with Rewrite Pointer Value 

0110 Set DMA Transfer Direction (see Table 5) 

0111 Set Status Register Format (see Table 6) 

1000 Increment in byte for A~ FIFO Read Pointer 
(Port S) 

1001 Increment in byte for S~ FIFO Write Pointer 
(PortS) 

1010 Clear Write Parity Error Flag 

1011 Clear Read Parity Error Flag 

2669 tbl 03 

Table 2. Functions Performed by Port A Commands 

Port B Write Pointer with the Rewrite Pointer. No command 
operands are required to perform a reread/rewrite operation. 

When Port B of the BiFIFO is in peripheral mode, the DMA 
direction is controlled by the Command Register. Table 5 
shows the Port B readlwrite DMA direction operands. 

The BiFIFO supports two Status Register formats. Status 
Registerformat 1 gives all the internal flag status, while Status 
Register format 0 provides the data in the Odd Byte Register. 
Table 6 gives the operands for selecting the appropriate 
Status Register format. See Table 8 for the details of the two 
Status Register formats. 

Two commands are provided to increment the Port B Read I' 
and Write Pointers in case reread/rewrite is performed. " •. ' 
Incrementing the pointers guarantees that pointers will be on . 
a word boundary when an odd number of bytes is transmitted 
through Port B. No operands are required forthese commands. 

When parity check errors occur on Port B, a clear parity 
error command is needed to remove the parity error. There 
are no operands for these commands. 

Reset 
The IDT72510 and IDT72520 have a hardware reset pin 

(RS) that resets all BiFIFO functions. A hardware reset 
requires the following four conditions: Rs and Ws must be 
HIGH, RER and REW must be HIGH, LDRER and LDREW 
must be LOW, and DSA must be HIGH (Figure 9). After a 
hardware reset, the BiFIFO is in the following state: Configu
ration Registers 0-3 are OOOOH, Configuration Register 4 is set 

7 3 2 o 
X X X X X Command Operand 

2669 tbl 04 

Figure 5. Format for Commands Written Into Port A 

6 .. 19 8 



IDTI251,IDT7252,IDT72510,IDTI2520 
BUS MATCHING BIDIRECTIONAL FIFO 

RESET COMMAND FUNCTIONS 
Reset Function 

Operands 

000 No Operation 

001 Reset B~A FIFO (Read, Write, and Rewrite 
Pointers - 0) 

010 Reset A~B FIFO (Read, Write, and Reread 
Pointers = 0) 

011 Reset B~A and A~B FIFO 

100 Reset Internal DMA Request Circuitry 

101 No Operation 

110 No Operation 

111 Reset All 
2669tb105 

Table 3. Reset Command Functions 

to 6420H, and Configuration Registers 5 and 7 are OOOOH. 
Additionally, Status Register format 0 is selected, all the 
pointers including the Reread and Rewrite Pointers are set to 
0, the odd byte register var'id bit is cleared, the DMA direction 
is set to B~A write, the internal DMA request circuitry is 
cleared (setto its initial state), and all parity errors are cleared. 

A software reset command can reset A~B pointers and 
the B~A pointers to 0 independently ortogether. The request 
(REO) DMA circuitry can also be reset independently. A 
software Reset All command resets all the pointers, the DMA 
request circuitry, and sets all the Configuration Registers to 
their defauh condition. Note that a hardware reset is NOT the 
same as a software Reset All command. Table 7 shows the 
BiFIFO state afterthe different hardware and software resets. 

STATE AFTER RESET 

Hardware Reset 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SELECT CONFIGURATION REGISTER 
COMMAND FUNCTIONS 

Operands Function 

000 Select Configuration Register 0 

001 Select Configuration Register 1 

010 Select Configuration Register 2 

011 Select Configuration Register 3 

100 Select Configuration Register 4 

101 Select Configuration Register 5 

110 Select Configuration Register 6 

111 Select Configuration Register 7 

26691b106 

Table 4. Select Configuration Register Command Functions. 

DMA DIRECTION COMMAND FUNCTIONS 
Operands Function 

XXO Write EHA FIFO 

XX1 Read~BFIFO 

26691bI07 

Table 5. Set DMA Direction Command Functions. Command Only 
Operates In Peripheral Interface Mode 

STATUS REGISTER FORMAT COMMAND 
FUNCTIONS 

Operands Function 

XXO Status Register Format 0 

XX1 Status Register Format 1 
26691bIOO 

Table 6. Command Functions to Set the Status Register Format 

Software Reset 

(RS asserted, IDT72510 B~A (001) A~B (010) B~A and Internal All (111) 
& IDT72520 only) A~B (011) Request 

(100) 

Configuration Registers 0-3 OOOOH - - - - OOOOH 

Configuration Register 4 6420H - - - - 6420H 

Configuration Register 5 OOOOH - - - - OOOOH 

Configuration Register 7 OOOOH - - - - OOOOH 

Status Register format 0 - - - - -
B~A Read, Write, Rewrite 0 0 - 0 - 0 
Pointers 

A~B Read, Write, Reread 0 - 0 0 - 0 
Pointers 

Odd byte register valid bit clear clear - clear - clear 

DMA direction B~Awrite - - - - -
DMA internal request clear - - - clear clear 

Parity errors clear - - - - -
2669tb109 

Table 7. The BIFIFO State After a Reset Command 
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Status Register 
The Status Register reports the state of the programmable 

flags, the DMA read/write direction, the Odd Byte Register 
valid bit, and parity errors. The Status Register is read by 
setting CSA = 0, Al = 1, Ao = 1 (see Table 1). 

There are two Status Register formats that are set by a 
Status Register format command. Format 0 stores the Odd 
Byte Register data in the lower eight bits of the Status 
Register, while format 1 reports the flag states and the DMA 
readlwrite direction in the lower eight bits. The upper eight bits 
are identicalfor both formats. The flag states, the parity errors, 
the Odd Byte Registervalid bit, and the Status Registerformat 
are all in the upper eight bits of the Status Registe r. See Table 
8 for both Status Register formats. 

Configuration Registers 
The eight Configuration Register formats are shown in 

Table 9. Configuration Registers 0-3 contain the program
mable flag offsets forthe Almost Empty and Almost Full flags. 
These offsets are set to 0 when a hardware reset or a software 
reset all is applied. Note that Table 9 shows that Configuration 
Registers 0-3 are 10 bits wide to accommodate the 1024 
locations in each FIFO memory of the IDT7252/520. Only 9 
least significant bits are used for the 512 locations of the 
I DT7251 151 0; the most significant bit, bit 9, must be set to O. 

Configuration Register 4 is used to assign the internal flags 
to the external flag pins (FlGA-FlGo). Each external flag pin 
is assigned an internal flag based on the four bit codes shown 
in Table 10. The default condition for Configuration Register 
4 is 6420H as shown in Table 7. The default flag aSSignments 
are: FlGo is assigned B~A Full, FlGc is assigned B~A 
EmplY.., FlGB is assigned A~B Full, FlGA is assigned A~B 
Empty. 

STATUS REGISTER FORMATO 
Bit Signal 

0 

1 

2 

3 Odd Byte Register 

4 

5 

6 

7 

8 Valid Bit 

9 Write Parity Error 

10 Read Parity Error 

11 Status Register Format = 0 

12 A-+B Full Flag 

13 A-+B Almost-Full Flag 

14 B-+A Empty Flag 

15 B-+A Almost-Empty Flag 
26691b110 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Configuration Register 5 is a general control register. The 
format of Configuration Register 5 is shown in Table 11. Bit 0 
sets the Intel-~Ie interface (RB, WB) or Motorola-style inter
face (DSB, R/WB) for Port B. Bit 1 changes the byte order for 
data coming through Port B. Bits 2 and 3 redefine Full and 
Empty Flags for reread/rewrite data protection. 

Bits 4-9 control the DMA interface and are only applicable 
in peripheral interface mode. In processor interface mode, 
these bits are don't care states. Bits 4 and 5 set the polarity 
of the DMA control pins REO and ACK, respectively. An inter
nal clock controls all DMA operations. This internal clock is 
derived from the external clock (ClK). Bit 9 determines the 
internal clock frequency: the internal clock = ClK or the inter
nal clock = ClK divided by 2. Bit 8 sets whether RB, WB, and 
DSB are asserted for either one or two internal clocks. Bits 6 
and 7 set the number of internal clocks between REO asser
tion and ACK assertion. The timing can be from 2 to 5 cycles 
as shown in Figure 17. 

Bit 10 controls Port B processor or peripheral interface 
mode. In processor mode, the Port B control pins (RB, WB, 
DSB, RiWB) are inputs and the DMA controls are ignored. In 
peripheral mode, the Port B control pins are outputs and the 
DMA controls are active. 

Bits 11 and 12 set the width expansion mode. For 18- to 
9-bit configurations or 36- to 18-bit configurations, the BiFIFO 
should be set in stand-alone mode. For a 36- to 9-bit configu
ration, one BiFIFO must be in slave mode and the other Bi
FIFO must be in master mode. The master BiFIFO allows the 
first two bytes transferred across Port B to go to the slave 
BiFIFO, then the next two bytes go to the master BiFIFO. 

Configuration Register 7 controls the parity functions of 
Port B as shown in Table 12. Either parity generation or parity 

STATUS REGISTER FORMAT 1 
Bit Signal 

0 Reserved 

1 Reserved 

2 Reserved 

3 DMA Direction 

4 A-+B Empty Flag 

5 A-+B Almost-Empty Flag 

6 B-+A Full Flag 

7 B-+A Almost-Full Flag 

8 Valid Bit 

9 Write Parity Error 

10 Read Parity Error 

11 Status Register Format = 1 

12 A-+B Full Flag 

13 A-+B Almost-Full Flag 

14 B-+A Empty Flag 

15 B-+A Almost-Empty Flag 
2669tl111 

Table 8. The Two Status Register Format. 
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CONFIGURATION REGISTER FORMATS 
15 10 9 

Conflg. Reg. 0 X X X X X X 

15 10 9 

Conflg. Reg. 1 X X X X X X 

15 10 

Conflg.Reg.2 I X X X X X X 

15 10 9 

Conflg. Reg. 3 I· X X X X X X 

15 12 11 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

A~ FIFO Almost-Empty Flag Offset 

A~ FIFO Almost-Full Flag Offset 

B~ FIFO Almost-Empty Flag Offset 

B~ FIFO Almost-Full Flag Offset 

7 3 

Conflg. Reg. 4 Flag 0 Pin Assignment Flag C Pin Assignment Flag B Pin Assignment Flag A Pin Assignment 

15 

Conflg. Reg. 5 General Control 

15 

Conflg. Reg. 6 .... 1, _________________ R_e_se_r_ve_d ________________ .....I 

Conflg. Reg. 7 

NOTE: 

15 

Parity Control 

2669tb112 

1. Bit 9 of Configuration Registers 0-3 must be set to 0 on the IDT7251 and IDT7251 O. 

Table 9. The BIFIFO Configuration Register Format. 

checking is enabled for data read and written through Port B. 
Bit 8 controls parity checking and generation for B~A write 
data. Bit 9 controls parity checking and generation for A-)B 
read data. Bit 10 controls whether the parity is odd or even. 
Bit 11 is used to assign the internal parity checking error to the 
FLGA pin. When the parity error is assigned to FLGA, the 
Configuration Register 4 flag assignment for FLGA is ignored. 

Programmable Flags 
The lOT BiFIFO has eight internal flags; four of these flags 

have programmable offsets, the other four are empty or full. 
Associated with each FIFO memory array are four internal 
flags, Empty, Almost-Empty, Almost-Full and Full, forthe total 
of eight internal flags. The Almost-Empty and Almost-Full 
offsets can be set to any depth through the Configuration 
Registers 0-3 (see Table 9). The offset (or depth) of FIFO 
RAM array is based on the unit of an 18-bit word. The flags are 
asserted at the depths shown in Table 13. After a hardware 
reset or a software reset all, the almost flag offsets are set to 
O. Even though the offsets are equivalent, the Empty and Al
most-Empty flags have different timing which means that the 
flags are not coincident. Similarly, the Full and Almost-Full 
flags are not coincident because of timing. 

These eight internal flags can be assigned to any of four 
external flag pins (FLGA-FLGD) through Configuration Regis
ter4 (see Table 10). Forthe specific flag timings, see Figures 
20-23. 

The current state of all eight flags is available in the Status 
Register in Status Registerformat 1. In Status Registerformat 
O,only four flags can be found in the Status Register (see 
Table 8). 

6.19 

EXTERNAL FLAG ASSIGNMENT CODES 
Assignment Internal Flag Assigned to Flag Pin 

Code 

0000 A-+B Empty 

0001 A-+B Almost-Empty 

0010 A-+B Full 

0011 A-+B Almost-Full 

0100 B-+A Empty 

0101 B-+A Almost-Empty 

0110 B-+A Full 

0111 B-+A Almost-Full 

1000 A-+B Empty 

1001 A-+B Almost-Empty 

1010 A-+B Full 

1011 A-+B Almost-Full 

1100 B-+A Empty 

1101 B-+A Almost-Empty 

1110 B-+A Full 

1111 B-+A Almost-Full 
2669tb113 

Table 10. Configuration Register 4 Internal Flag Assignments to 
External Flag Pins. 
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Port B Interface 
Port B also has parity, reread/rewrite and DMA functions. 

Port B can be configured to interface to either Intel-style (RB, 
WB) or Motorola-style (DSB, R/WB) devices in Configuration 
Register5 (see Table 11). Port B can also be configured to talk 
to a processor or a peripheral device through Configuration 
Register 5. In processor interface mode, the Port B interface 
controls are inputs. In peripheral interface mode, the Port B 
interface controls are outputs. After a hardware reset or a 
software Reset All command, Port B defaults to an Intel-style 
processor interface; the controls are inputs. 

Two 9-bit words are put together to create each 18-bit word 
stored in the internal FI FOs. The first 9-bit word written to Port 

CONFIGURATION REGISTER 5 FORMAT 
Bit Function 

0 Select Port B Interface 0 

RB & We or DSB & RIWB 1 

1 Byte Order of 18-bit Word 0 

1 

2 Full Flag Definition 0 

1 

3 Empty Flag Definition 0 

1 

4 REO Pin Polarity 0 

1 

5 ACK Pin Polarity 0 

1 

00 

7-6 REO I ACK Timing 01 

10 

11 

8 Port B Read and Write 0 

Timing Control for Peripheral Mode 1 

9 Internal Clock 0 

Frequency Control 1 

10 Port B Interface 0 

Mode Control 1 

00 

12-11 Width Expansion 01 

Mode Control 10 

11 

13 Unused 

14 Unused 

15 Unused 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

B goes into the Odd Byte Register shown in the detailed block 
diagram. The Odd Byte Register valid bit (Bit 8) in the Status 
Register is 1 when this first 9-bit word is written. The data bits 
from Port B (D80-DB7) are also stored in the lower 8 bits of the 
Status Register when Status Register format 0 is selected 
(see Table 8). The second write on Port B moves the 9-bits 
from Port B and the 9-bits in the Odd Byte Register into the 
B~A FIFO and advances the B~A Write Pointer. The Status 
Register valid bit is set to 0 after the second write. 

When Port B reads data from the A~B FIFO, two buffers 
choose which 9 of the 18 memory bits are sent to Port B. 
These buffers alternate between the upper 9 bits (DA8-DA15, 
DA17) and the lower 9 bits (DAO-DA7, DA16). The A~B Read 

Pins are Jl3 and We (Intel-style interface) 

Pins are DS3 and RlWB (Motorola-style interface) 

lower byte DA7-DAO and parity DA16 are read or written first on Port 
B 

Upper byte DMS-DAB and parity DA17 are read or written first on 
PortB 

Full Flag is asserted when write pointer meets read pointer 

Full Flag is asserted when write pointer meets reread pointer 

Empty Flag is asserted when read pointer meets write pointer 

Empty Flag is asserted when read pointer meets rewrite pointer 

REO pin active HIGH 

REO pin active lOW 

ACK pin active lOW 

ACK pin active HIGH 

2 internal clocks between REO assertion and ACK assertion 

3 internal clocks between REO assertion and ACK assertion 

4 internal clocks between REO assertion and ACK assertion 

5 internal clocks between REO assertion and ACK assertion 

RB, WB, and DSB are asserted for 1 internal clock 

RB, WB, and DSB are asserted for 2 internal clocks 

internal clock = ClK 

internal clock .. ClK divided by 2 

Processor interface mode (Port B controls are inputs) 

Peripheral interface mode (Port B controls are outputs) 

Stand-alone mode (18- to 9-bits, 36- to 18-bits) 

Reserved 

Slave width expansion mode (36- to 9-bits) 

Master width expansion mode (36- to 9-bits) 

26691b114 

Table 11. BIFIFO Configuration Register 5 Format 
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CONFIGURATION REGISTER 7 FORMAT 

BIT FUNCTION 
0-7 Unused 

8 Parity Input Control 

B-.A 

9 Parity Output Control 

A-.B 
10 Parity Odd/Even 

Control 
11 Assign Parity Error to 

Flag A Pin 
12-15 Unused 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

0 Disable Parity Generate, Enable Parity Check 

1 Enable Parity Generate, Disable Parity Check 

0 Disable Parity Generate, Enable Parity Check 

1 Enable Parity Generate, Disable Parity Check 

0 Odd 

1 Even 

0 No Parity Error Output 

1 Parity Error on Flag A Pin 

2669b115 

Table 12. BIFIFO Configuration Register 7 Format 

Pointer is advanced after every two Port Breads. 
The BiFIFO can be set to order the 9-bit data so the first 9-

bits go to the lSB (DAO-DA7, DA1S) or the MSB (DA8-DA15, 
DA 17) of Port A. This data ordering is controlled by bit 1 of 
Configuration Register 5 (see Table 11). 

DMA Control Interface 
The BiFIFO has DMA control to simplify data transfers with 

peripherals. For the BiFIFO DMA controls (REO, ACK and 
ClK) to operate, the BiFIFO must be in peripheral interface 
mode (Configuration Register 5, Table 11). 

DMA timing is controlled by the external clock input, ClK. 
An !!!ternal clock is deri~d from this ClK signal to generate 
the RB, WB, DSB and R/WB output signals. The internal clock 
also determines the timing between REO assertion and ACK 
assertion. Bit 9 of Configuration Register 5 determines 
whether the internal clock is the same as ClK or whether the 
internal clock is ClK divided by 2. 

Bit 8 of Configuration Register 5 sets whether RB, WB and 
DSB are asserted for 1 or 2 internal clocks. Bits 6 and 7 of 
Configuration Register 5 set the number of clocks between 
REO assertion and ACK assertion. The clocks between REO 
assertion and ACK assertion can be 2, 3, 4 or 5. 

Bits 4 and 5 of Configuration Register 5 set the polarity of 

INTERNAL FLAG TRUTH TABLE 
Number of Words In FIFO 

the REO and ACK pins, respectively. 
A DMA transfer command sets the Port B readlwrite direc

tion (see Table 5). The timing diagram for DMA transfers is 
shown in Figure 17: The basic DMA transfer starts with REO 
assertion. After 2 to 5 internal clocks, ACK is asserted by the 
BiFIFO. ACK will not be asserted if a read is attempted on an 
Empty A~B FIFO or if a write is attempted on a Full B~A 
FIFO. If the BiFIFO is in Motorola-style interface mode, RIWB 
is set at the same time that ACK is asserted. One internal 
clock later, DSB is asserted. If the BiFIFO is in Intel-style 
interface mode, either RB orWB is asserted one internal clock 
after ACK assertion. These read/write controls stay asserted 
for 1 or 2 internal clocks, then ACK, DSs, RB and Ws are made 
inactive. This completes the transfer of one 9-bit word. 

On the next rising edge of ClK, REO is sampled. If REO 
is still asserted, another DMA transferstarts with the assertion 
of ACK. Data transfers will continue as long as REO is 
asserted. 

Parity Checking and Generation 
Parity generation or checking is performed by the BiFIFO 

on data passing through Port B. Parity can either be odd or 
even as determined by Bit 10 of Configuration Register 7. 

When parity checking is enabled, DBB is treated as a data 
bit. DB8 data will be passed to DA 16 (bypass operation) or 
stored in the RAM array (FIFO operation) for B->A operation; 

From To Empty Flag Almost-Empty Flag Almost-Full Flag Full Flag 

0 0 Asserted Asserted Not Asserted 

1 n Not Asserted Asserted Not Asserted 

n+1 D - (m + 1) Not Asserted Not Asserted Not Asserted 

D-m D -1 Not Asserted Not Asserted Asserted 

D D Not Asserted Not Asserted Asserted 
NOTE: 

1. BiFIFO flags can be assigned to external flag pins to be observed. D = FIFO depth (IDT7251/510 = 512, 1DT7252/520 = 1024), 
n = Almost-Empty flag offset, m = Almost-Full flag offset. 

Table 13. Internal Flag Truth Table. 

6.19 

Not Asserted 

Not Asserted 

Not Asserted 
Not Asserted 

Asserted 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 

similarly, OA16 or parity bits from the RAM array will be passed 
to 088 for A->B operations. A->B read parity errors and B->A 
write parity errors are shown in Bit 9 and 10 in the Status 
Register. If an external parity error signal is required, a logical 
OR of the two parity error bits is brought out to FLGA pin by 
setting Bit 11 of Configuration Register 7. 

Parity generation creates the ninth bit. This ninth bit is 
placed on 088 for A->B read operation, and on OA 16 or RAM 
array for B->A write operation. 

It is recommended that if the parity pins (088, OA16, and 
OA17) are not used, they should be pulled down with 10K 
resistors for noise immunity. 

Intelligent Reread/Rewrite 
Intelligent reread/rewrite is a method the BiFIFO uses to 

help assure data integrity. Port B of the BiFIFO has two extra 
pointers, the Reread Pointer and the Rewrite Pointer. The 
Reread Pointer is associated with the A->B FIFO Read 
Pointer, while the Rewrite Pointer is associated with the B->A 
FIFO Write Pointer. The Reread Pointer holds the start ad
dress of a data block in the A->B FIFO RAM, and the Read 
Pointer is the current address of the same FIFO RAM array. 
By loading the Read Pointer with the value held in the Reread 
Pointer (RER asserted), reads will start over at the beginning 
of the data block. In order to mark the beginning of a data 
block, the Reread Pointer should be loaded with the Read 

REREAD OPERATIONS 

Write 
Pointer ~ 

Read 
Pointer 

Figure 6. BIFIFO Reread Operations 

2669 drw09 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Pointer value (LORER asserted) before the first read is 
performed on this data block. Figure 6 shows a Reread 
operation. 

Similarly, the Rewrite Pointer holds the start address of a 
data block in the B->A FIFO RAM, while the Write Pointer is 
the current address within the RAM array. The operation of the 
REW and LOREW is identical to the RER and LORER dis
cussed above. Figure 7 shows a Rewrite operation. 

For the reread data protection, Bit 2 of Configuration 
Register 5 can be set to 1 to prevent the data block form being 
overwritten.lnthisway, the assertion of A->B full flag will occur 
when the write pointer meets the reread pointer instead of the 
read pointer as in the normal definition. For the rewrite data 
protection, Bit 3 of Configuration Register 5 can be set to 1 to 
prevent the data block from being read. In this case, the asser
tion of B->A empty flag will occur when the read pointer meets 
the rewrite pointer instead of the write pointer. 

In conclusion, Bit 2 and 3 of Configuration Register 5 are 
used to redefine Full & Empty flags for data block partition. 
Although it can serve the purpose of data protection, the 
setting of these 2 bits is independent of the functions caused 
by RER/REW, or LORER/LOREW assertions. 

REWRITE OPERATIONS 

Rewrite 
function 

2669 drw 10 

Figure 7. BIFIFO Rewrite Operations 
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BUS MATCHING BIDIRECTIONAL FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
With Respect To 
Ground 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65to +155 °C 
Temperature 

lOUT DC Output 50 50 rnA 
Current 

NOTE: 26691b117 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

VCCM Military Supply 4.5 5.0 
Voltage 

Vccc Commercial Supply 4.5 5.0 
Voltage 

GND Supply Voltage 0 0 

VIH Input HIGH Voltage 2.0 -
Commercial 

VIH Input HIGH Voltage 2.2 -
Military 

Vll(l) Input LOW Voltage - -
Commercial and 
Military 

NOTE: 
1. 1.SV undershoots are allowed for 10ns once per cycle. 

Max. 

5.5 

5.5 

0 

-

-

0.8 

(Commercial: Vcc = 5V ± 10%, TA = O°C to +70°C; Military: Vcc =5V ± 10%, TA = -55°C to +125°C) 

IDT7251L 1DT7251L 
IDT7252L 1DT7252L 

1DT72510L IDT72510L 
1DT72520L IDT72520L 

Commercial Military 

tA = 35, 50, BOns tA = 40, 50, 80ns 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

hl(1) Input Leakage Current (Any Input) -1 - 1 -10 - 10 

Iol(2) Output Leakage Current -10 - 10 -10 - 10 

VOH Output Logic "1" Voltage loUT = -1mA 2.4 - - 2.4 - -
VOL Output Logic "0" Voltage loUT = 4mA - - 0.4 - - 0.4 

k;C1(3) Average Vcc Power Supply Current - 150 220 - 180 250 

k;C2(3) Average Standby Current (As = WB = DSA = - 8 12 - 12 25 
VIH) 

k;C3(3) Power Down Current (All Inputs = Vec - - - 2 - - 4 
0.2V) 

Unit 

V 

V 

V 

V 

V 

V 

26691b118 

Unit 

JlA 

JlA 

V 

V 

rnA 

rnA 

rnA 

.' 
NOTES: 26691b119 

1. Measurements with O.4V !5; VIN !5; Vee. DSA = DSB ~ VIH. 2. Measurements with 0.4V!5; VOUT!5; Vee: DSA = DSB <! VIH. 3. Icc measurements are 
made with outputs open. 

AC TEST CONDITIONS 
Input Pulse Levels 

Input RiselFalilimes 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

3ns 

1.5V 

1.5V 

See Rgure 8 

26691b120 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions Max. Unit 

CIN(2) Input Capacitance VIN = OV 8 pF 

COUT (1.2) Output Capacitance VOUT = OV 12 pF 

NOTES: 26691b121 

1. With output deselected. 
2. Characterized values, not currently tested. 

6.19 

+5V 

1.1 kn 

D.U.T. e--~ ..... --~ 

680n 30 pF * 

2669 drw 11 

or Equivalent Circuit 

Figure 8. Output Load 

• Includes jig and scope capacitances 
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10T7251, 1OT7252, 1DT72510, 10T72520 
BUS MATCHING BIDIRECTIONAL FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = 5V±10%, TA = O°C to +70°C; Military: Vcc = 5V+10%, TA= -55°C to +125°C) -

Commercial Military Commercial and Military 

IOTI251L35 IOTI251L40 IOTI251L50 IOTI251L80 

IOTI252L35 IDTI252L40 IOTI252L50 IOTI252L80 

IDTI2510L35 IOTI2510L40 IDTI2510L50 IOTI2510L80 

IOTI2520L35 IOTI2520L40 IDTI2520L50 IOTI2520L80 Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit Figure 

RESET TIMING (Port A and Port 8) 

tRSC Reset cycle time 45 - 50 - 65 - 100 - ns 9 

tRS Reset pulse width 35 - 40 - 50 - 80 - ns 9 

tRSS Reset set-up time 35 - 40 - 50 - 80 - ns 9 

tRSR Reset recovery time 10 - 10 - 15 - 20 - ns 9 

tRSF Flag reset pulse width - 45 - 50 - 65 - 100 ns 9 

PORT A TIMING 

taA Port A access time - 35 - 40 - 50 - 80 ns 12,14,15 

talz Read or write pulse LOW 5 - 5 - 5 - 10 - ns 12,15,16 
to data bus at low Z 

taHz Read or write pulse - 20 - 25 - 30 - 30 ns 12,14,15,16 
HIGH to data bus at high 
Z 

taDv Data valid from read 5 - 5 - 5 - 5 -, ns 12,14,16 
pulse HIGH 

taRc Read cycle time 45 - 50 - 65 - 100 - ns 12 

taRPW Read pulse width 35 - 40 - 50 - 80 - ns 12,14,15 

taRR Read recovery time 10 - 10 - 15 - 20 - ns 12 

tas CSA, Ao, A1, RIWA set-up 5 - 5 - 5 - 10 - ns 10,12,16 
time 

taH CSA, Ao, A1, RIWA hold 5 - 5 - 5 - 10 - ns 10,12 
time 

taDs Data set-up time 18 - 20 - 30 - 40 --,. ns 11,12,14,15 
taDH(1) Data hold time 0 - 0 - 5 - 10 - ns 11,12,14,15 

tawc Write cycle time 45 - 50 - 65 - 100 - ns 12 

tawpw Write pulse width 35 - 40 - 50 - 80 - ns 11,12,14 

tawR Write recovery time 10 - 10 - 15 - 20 - ns 12 

tawRCOM Write recovery time after 35 - 40 - 50 - 80 - ns 11, 
a command 

NOTE: 
1. The minimum data hold time is 5ns (10ns forthe SOns speed grade) when writing to the Command, Status or Configuration registers. 
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IDT7251, 1DT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 

AC ELECTRICAL CHARACTERISTICS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

(Commercial: Vee = SV±10%, TA = O°C to +70°C; Military: Vee = SV±10%, TA = -55°C to +12S°C) 

Commercial Military Commercial and Military 

IDT7251L35 IDT7251L40 IDT7251L50 IDT7251L80 

IDT7252L35 IDT7252L40 IDT7252L50 IDT7252L80 

IDT72510L35 IDT72510L40 IDT72510LSO IDT72510L80 

IDT72520L35 IDT72520L40 IDT72520LSO IDT72520L80 Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit Figure 

PORT B PROCESSOR INTERFACE TIMING 

tbA1 Port B access time with - 35 - 40 - 50 - 80 ns 13,14,15 
no parity 

tbA2 Port B access time with - 42 - 48 - 60 - 90 ns 13,14,15 
parity 

tbLZ Read or write pulse LOW 5 - 5 - 5 - 10 - ns 13,14,15 
to data bus at low Z 

tbHZ Read or write pulse - 20 - 25 - 30 - 30 ns 13,14,15 
HiGH to data bus at high 
Z 

tbov Data valid from read 5 - 5 - 5 - 10 - ns 13,14,15,16 
pulse HIGH 

tbRC Read cycle time 45 - 50 - 65 - 100 - ns 13 

tbRPW Read pulse width 35 - 40 - 50 - 80 - ns 13 

tbRR Read recovery time 10 - 10 - 15 - 20 - ns 13 

tbs RIWB set·up tim3 5 - 5 - 5 - 10 - ns 13 

tbH RIWB hold time 5 - 5 - 5 - 10 - ns 13 

tbOS1 Data set-up time with no 18 - 20 - 30 - 40 - ns 13,14,15 
parity 

tbOH1 Data hold time with no 0 - 0 - 5 - 10 - ns 13,14,15 
parity 

tbOS2 Data set-up time with 22 - 25 - 35 - 45 - ns 13,14,15 
parity 

tboH2 Data hold time with 0 - 0 - 5 - 10 - ns 13,14,15 
parity 

tbwc Write cycle time 45 - 50 - 65 - 100 - ns 13 

tbwpw Write pulse width 35 - 40 - 50 - 80 - ns 13,15 

tbwR Write recovery time 10 - 10 - 15 - 20 - ns 13 

PORT B PERIPHERAL INTERFACE TIMING 

tbCKC Clock cycle time 20 - 20 - 25 - 40 - ns 17 

tbCKH Clock pulse HIGH time 6 - 8 - 10 - 16 - ns 17 

tbCKL Clock pulse LOW time 6 - 8 - 10 - 16 - ns 17 

tbREQS Request set-up time 5 - 5 - 10 - 10 - ns 17 

tbREOH Request hold time 5 - 5 - 5 - 5 - ns 17 

tbACKL Delay from a rising clock - 18 - 20 - 25 - 35 ns 17 
edge to ACK switching 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = SV±10%, TA = O°C to +70°C; Military: Vee = SV±10%, TA = -55°C to +12S°C) 

Commercial Military Commercial and Military 

IDT7251L35 IDT7251L40 IDT7251L50 IDT7251L80 

IDT7252L35 IDT7252l40 IDT7252L50 IDT7252L80 

IDT72510l35 IDT72510l40 IDT72510l50 IDT72510l80 

1DT72520l35 IDT72520l40 IDT72520l50 IDT72520l80 Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit Figure 

PORT B RETRANSMIT and PARITY TIMING 

tbOSSH RER, REW, LDRER, 10 - 10 - 15 - 15 - ns 9,18 
LDREW set-up and 
recovery time 

tbPER Parity error time 25 - 25 - 30 - 30 - ns 19 

BYPASS TIMING 

tSYA Bypass access time - 20 - 25 - 30 - 40 ns 16 

tSYD Bypass delay - 15 - 17 - 20 - 30 ns 16 

tSYDV Bypass data valid time 20 - 20 - 20 - 20 - ns 16 

FLAG TIMING 

tREF Read clock edge to - 35 - 35 - 45 - 60 ns 14,15,20,22 
Empty Flag asserted 

tWEF Write clock edge to - 35 - 35 - 45 - 60 ns 14,15,20,22 
Empty Flag not asserted 

tRFF Read clock edge to Full - 35 - 35 - 45 - 60 ns 14,15,21,23 
Flag not asserted 

tWFF Write clock edge to Full - 35 - 35 - 45 - 60 ns 14,15,21,23 
Flag asserted 

tRAEF Read clock edge to - 50 - 50 - 60 - 75 ns 20, 22 
Almost·Empty Flag 
asserted 

tWAEF Write clock edge to - 50 - 50 - 60 - 75 ns 20, 22 
Almost-Empty Flag not 
asserted 

tRAFF Read clock edge to - 50 - 50 - 60 - 75 ns 21,23 
Almost-Full Flag not 
asserted 

tWAFF Write clock edge to - 50 - 50 - 60 - 75 ns 21,23 
Almost-Full Flag 
asserted 

NOTES: 
1. Read and Write are internal signals derived from DSA, RiWA, DSs, RiWs, Rs, and Ws. 
2. Although the flags, Empty, Almost-Empty, Almost-Full, and Full Flags are internal flags, the timing given is for those assigned to external pins. 
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Wa,l\3 
(or RWa, DSa) 

LDRER 
LDREW 

REO 

FLGA, 
. FLGc 

FLGB. 
FLGo 

~~------------ tR~ ------------__ ~ 
I~ .... -------- tRS--------__ ~ 

2669drw 12 

Figure 9. Hardware Reset TIming for IDT7251 0/520 
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Ao, A1 

tas 

LUUTARY AND COMMERCIAL TEMPERATURE RANGES 

taH 

Figure 10. Basic Port A Control Signal Timing (Applies to All Port A Timing) 

Opcode 
DAS-DA12 

or 
Operand 
DAO-DA2 

\I....-____ ---JI 

tWRCOM 

taDs taDH 

Figure 11. Port A Command Timing (Write) 

6.19 
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BUS MATCHING BIDIRECTIONAL FIFO 

WRITE 

tas 

Input 
DAO-DA17 

READ 

RfWA 

Ds\ 

tas 

Output 
DAO-DA17 

MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

..... 1---- tawc ---__ ~ 

taH 

taos taDH 

taRc 

Figure 12. Read and Write Timing for Port A 2669drw 15 
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WRITE 

(RIWB) 

We 
(or OS3) 

Input 
DBo--DBa 

NOTES: 

.. tbwc .. 
~r -

\. 

IL .... - ... 2\ - tbwpw .. 'L- tbWR ....,) 
1\ 1 tbs 

J 

tbOS1 or tbOS2 ~-- .. ~ =- ~ tbOHl ortbOH2 

1. ttoSl and tbOHl are with parity checking or if parity is ignored, tbOS2 and tboH2 are with parity generation. 
2. ~=1 

READ 

As 
(or OS3) 

Output 
DBo--DBa 

NOTES: 

~~--------tbRC--------~~ 

tbs 

tbLZ 

tbAl0rtbA2 

1. tbA 1 is with parity checking or if parity is ignored, tbA2 is with parity generation. 
2. We = 1 

tbH 

Figure 13. Port B Read and Write Timing. Processor Interface Mode Only 
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IDT7251,IDTI252,IDTI2510,IDTI2520 
BUS MATCHING BIDIRECTIONAL FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

A~B FIFO WRITE 
FLOW-THROUGH 

DAO-DA17 

A~B 
Full Flag(1) 

As (or DS3) 

Doo-Dsa 

NOTES: 

.. --_~I tbA1 ortbA2(2) 

1. Assume the flag pin is programmed active low. 

..,-- tRFF --.......... I----I~ tWFF 

I.-tbHZ~ 

2. lliAl is with parity checking or if parity is ignored. tbA2 is with parity generation. 
3. RliJA = O. 

B~A FIFO READ FLOW-THROUGH 

DAO-DA17 

B~A 
Empty Flag (1). 

We (or DSl) 

Doo-DBs 

NOTES: 
1. Assume the flag pin is programmed active low. 

talz 

DATA INPUT 

2. tOOS1 & tOOHl is with parity checking or if parity is ignored. tbOS2 & tboH2 is with parity generation. 
3. RliJA = 1. 

Figure 14. Port A Read and Write Flow-Through TIming. Processor Interface Mode Only 

6.19 
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BUS MATCHING BIDIRECTIONAL FIFO UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

8 ~A FIFO WRITE FLOW-THROUGH 

taA 14---_~1 ~---taHz---o~·, 

B~A 

Full Flag(1) ----------t-------' 
tRFF .. ----I~ ..... --~ ~---...., tWFF 

tbwpw 

Wa(or OSJ) 

tbOS1 or tbOS2 (2) 1-4-... i4-___ -.j tbOH1 ortboH12 (2) 

NOTES: 
1. Assume the flag pin is programmed active low. 
2. tiDS1 & tOOH1 are with parity checking or if parity is ignored, tbOS2 & tboH2 are with parity generation. 
3. RWA-1. 

A~B FIFO READ FLOW-THROUGH 

~~'>I------m 
A~B 

Empty Flag(1). 

Ra(or OSJ) 

NOTES: 

taos ~--I>-t<J---l'JII~' taoH 

~-tw-EF--I~ ..... --__ ~tbRPW 

tbLZ 

tbA10rtbA2 

1. Assume the flag pin is programmed active low. 
2. ~1 are with parity checking or if parity is ignored, tbA2 are with parity generation. 
3. RWA-O. 

Figure 15. Port B Read and Write Flow-Through TIming 

6.19 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

B ~A READ BYPASS 

DAo-DA7, 

DA16 

(R/WB) 

tSYD ___________ Yil. -- teyo 

BYTE 0 =:i< BYTE 1 )>-----«'-_____ BY_T_E~2------
NOTE: 

1. Once the bypass starts, any data changes on Port B bus (Byte 0 -+ Byte 1) will be passed to Port A bus. 
2. WB~1. 

A~B WRITE BYPASS 

DAo-DA7, 

DA16 

(R/WB) 

NOTE: 

1. Once the bypass starts, any data changes on Port A bus (Byte 0 -+ Byte 1) will be passed to Port B bus. 

Figure 16. Bypass Path Timing. BIFIFO Must be In Peripheral Interface Mode 

6.19 
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BUS MATCHING BIOIRECTIONAL FIFO 

SINGLE WORD DMA TRANSFER 

ClK 

REO 

WRITE 

(RtWs) 

We (orOS3) 

Output 
DBo-DB17 

READ 

(RtWs) 

Rs(orOS3) 

Input 
DBo-DB17 

NOTES: 

I:=-: 2 to 5 cycles 

teKH ~~:Ite~ 

tREOH 

UIUTARY ANO COMMERCIAL TEMPERATURE RANGES 

1 to 2 cycles 

tACKL 

tbLZ 14--", 1 ..... I11---.. ~~1 tbov 

tbAl or tbA2 -4-- tbHZ ~ 

tACKL tACKL 

tbOSl or tbOS2 ~--~~--~ tbOHl or tbOH2 

1. t~1, tbOS1 & tboH1 are with parity checking or if parity is ignored, tbA2, tbOS2 & tboH2 are with parity. 

BLOCK DMA TRANSFER 
1 t02 

2 t 5 cycles r-- cyc~es -1 H 
ClK~ 

I 

I '" ~/ '--""T""---?, 

RJ, We (orOS3) 

~ 2t05~ 
I cycles I 

1 to 2 
cycles 

H 

I 
I 

"''---T----V 

Figure 17. Port B Read and Write OMA Timing. Peripheral Interface Mode Only 

6.19 

2669 drw 20 

26 
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BUS MATCHING BIDIRECTIONAL FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Ps.WB 
(or RIWB, mil) 

LDRER, 
LOREW 

tbDSBH tbwPWH tbDSBH 

Figure 18. Port B Reread and Rewrite TIming for Intelligent Retransmit 

Set Parity Error: FLGA is assigned as the parity error pin 

. ~. 
....;:~ /~ 

- .. tbs tbH 

As. WB (or 033) '\ R" )IL .. tPER 

FLGA 

Clear Parity Error: Command written into Port A clears parity error on FLGA pin 

~, /~ 
~-------------------------------

tas taH 14------~: 

~, 7f! ~ ____________ -J 

2669 drw21 

* 

_____________________ tP_ER=1 

FLGA 
~---------------

NOTE: 2669 drw22 
1. FLG\ is the only pin that can be assigned as a parity error output. 

Figure 19. Port B Parity Error TIming 
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Read 

--------------------------1\r-------------------------, 

Write 

(OrR~ 
DS3) I~ ~ tWEF 

B~A 
Empty Flag _____ ...... 

~ tRAEF 

B~AAlmost

Empty Flag 1'-------------4'\-, -----------
NOTES: 

1. ~A FIFO is initially empty. 
2. Assume the flag pins are programmed active low. 
3. For stand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 
4. RiiJA = 1 

Figure 20. Empty and Almost-Empty Flag Timing for B--+A FIFO. (n = Programmed Offset) 

Ws 
(or RlWB=O, 033) 

B-.-+A Almost
Full Flag 

B~A 
Full Flag 

NOTES: 

Read 

--------------------------4~r---------~--------~ 

2m+1 2m+2 

--------------------------4\r------+~ 

1. B--+A FIFO initially contains D-{M+1) data words. 0 = 512 for IDT 7251/510; D = 1024 for IDT72521520. 
2. Assume the flag pins are programmed active low. 
3. For stand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 
4. RJliJA = 1 

Figure 21. Full and Almost-Full Flag Timing for B--+A FIFO. (m = Programmed Offset) 

6.19 
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BUS MATCHING BIDIRECTIONAL FIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Write 

-----, . r---l ~~ r--------------------------------~\'rt--------------
~ L2J ~ 

~B 
(or RtWa:1, t5'SB) 

A~B 

Empty Flag 

A~B 

Read 

Almost-Empty Flag ~-----------\ 'rt --------------

NOTES: 2669 drw 25 

1. A~B FIFO is initially empty. 
2. Assume the flag pins are programmed active low. 
3. For stand·alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 
4. R'iNA-1 

Figure 22. Empty and Almost-Empty Flag Timing for A~B FIFO. (n = Programmed Offset) 

Write 

TIS -----, . r---l ~~ I---------------------------------\\'rc---------------
S\ LJ L2J ~ 
AS Read 

(or RMiB-1, DSB) ------i---t-----------""' r-+---If--------. 

B~A __ ---, .......... 
Almost- Full Flag 

B~A Full -----------------------i ,----------i 'rc--------------
Flag 

NOTES: 
2669 drw26 

1. A~B FIFO initially contains O-(M+1) data words. D = 512 for IDT7251/510; D = 1024 for IDT7252J520. 
2. Assume the flag pins are programmed active low. 
3. For stand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 
4. RliJA - 0 

Figure 23. Full and Almost-Full Flag Timing for A~B FIFO. (m = Programmed Offset) 
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ORDERING INFORMATION 

lOT 

lOT 

XXXX 
Device 
Type 

x xx 
Power Speed 

x x 
Package Process! 

Temperature 
Range 

~:Iank 

Ic 
'---------~ Ip 

35 

40 

50 

80 

'-------------------t~ L 

I 7251 
'-----------------------~ 

17252 

XXXXX X 

Device Power 
Type 

XX 

Speed 

X X 

Package Process/ 
Temperature 

Range 

I '------il Blank 

'--------------l: J 

35 

'---------------~50 

80 

Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

600-mil Sidebraze DIP 

600-mil Plastic DIP 

Military Only Acces.s Time (tA) 

Commerical Only } 

In ns 

Low Power 

512 x 18 -to- 1024 x 9 BiFIFO 

1024 x 18 -to- 2048 x 9 BiFIFO 

Commercial (O°C to +70°C) 

Plastic Leaded Chip Carrier 

Commerical Only } 
Commerical Only Acces.s Time (tA) 
Commerical Only In ns 

'------------------t: L Low Power 

I 72510 512 x 18 -to- 1024 x 9 BiFIFO 
'--------------------~ I 72520 1024 x 18 -to- 2048 x 9 BiFIFO 
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(;) PARALLEL BIDIRECTIONAL IDT72511 

FIFO IDT72521 

512 X 18-BIT & 1024 x 18-BIT 
Integrated Device Technology, Inc. 

FEATURES: 
• Two side-by-side FIFO memory arrays for bidirectional 

data transfers 
• 512 x 18 - Bit - 512 x 18 - Bit (IDT72511) 
• 1024 x 18 - Bit - 1024 x 18 - Bit (IDT72521) 
• 18-bit data buses on Port A side and Port B side 
• Can be configured for 18-to-18-bit or 36-to-36-bit com-

munication 
• Fast 35ns access time 
• Fully programmable standard microprocessor interface 
• Built-in bypass path for direct data transfer between two 
~~ . 

• Two fixed flags, Empty and Full, for both the A-to-B and 
the B-to-A FIFO 

• Two programmable flags, Almost-Empty and Almost-Full 
for each FIFO 

• Programmable flag offset can be set to any depth in the 
FIFO 

• Any of the eight flags can be assigned to four external 
flag pins 

• Flexible reread/rewrite capabilities 
• Six general-purpose programmable I/O pins 
• Standard DMA control pins for data exchange with 

peripherals 
• 68-pin PGA and PlCC packages 

SIMPLIFIED BLOCK DIAGRAM 

Data 

Port· 
A 

Control 

Flags .----1 

DESCRIPTION: 
The IDT72511 and IDT72521 are highly integrated first-in, 

first-out memories that enhance processor-to-processor and 
processor-to-peripheral communications. lOT BiFIFOs inte
grate two side-by-side memory arrays for data transfers in 
two directions. 

The BiFIFOs have two ~rtS, A and B, that both have stan
dard microprocessor interfaces. All BiFIFO operations are 
controlled from the 18-bit wide Port A. Port B is also 18 bits 
wide and can be connected to another processor or a periph
eral controller. The BiFIFOs have a 9-bit bypass path that 
allows the device connected to Port A to pass messages 
directly to the Port B device. . 

Ten registers are accessible through Port A, a Com
mand Register, a Status Register, and eight Configuration 
Registers. 

The lOT BiFIFO has programmable flags. Each FIFO 
memory array has four internal flags, Empty, Almost-Empty, 
Almost-Full and Full, for a total of eight internal flags. The 
Almost-Empty and Almost-Full flag offsets can be set to any 
depth through the Configuration Registers. These eight 
internal flags can be assigned to any of four external flag pins 
(FLGA-FLGO) through one Configuration Register. 

Port B has programmable 1/0, reread/rewrite and DMA 
functions. Six programmable I/O pins are manipulated through 
two Configuration Registers. The Reread and Rewrite controls 
will read or write Port B data blocks multiple times. The 
BiFIFO has three pins, REO, ACK and elK, to control DMA 
transfers from Port B devices. 

Data 

I/O 

1oo<If---f:I~ Control 

I-<ClI--~~> DMA 

2668 drw 01 
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PIN CONFIGURATIONS 

11 DB13 DB14 Da17 FLGB FLGD Ao DA15 DA13 DAll 

10 DBll DB12 DB15 FlGA FlGc Al DA17 DA14 DA12 PI05 PI04 

09 Da9 DB10 DA9 DA10 

08 GND DBB PI03 DAB 

07 Ra GND GND LDRER 

06 Wa Vee G6S-1 Vee DSA 

05 Da7 DB16 GND RS 

04 Das DB6 PI02 LDREVI 

03 Da3 DB4 DA7 DA16 

02 Da2 DBl ClK REO RER RtNA PIOo DAo DA2 DAs DA6 

01 " DBo ACK REW GND CSA PIOl DAl DA3 DA4 

(A B C o E F G . H J K l 

PINl 
DESIGNATOR 

INDEX 

DA5 
DA6 
DA7 

DA16 
PI02 

lDREW 
GND 

AS 
Vee 
DSA 
GND 

lDRER 
PI03 

DA8 
DA9 

DA10 
PI04 

PGA 
TOP VIEW 

--- ............ ---11--------9 8 7 6 5 4 3 2 I I 68 67 66 65 64 63 62 61 
] 10 ...... 60 [ 
] 11 59 [ 
] 12 58 [ 
] 13 57 [ 
] 14 56 [ 
] 15 55 [ 
] 16 54 [ 
] 17 53 [ 
] 18 J68-1 52 [ 
] 19 51 [ 
]~ w[ 
] 21 49 [ 
]~ ~[ 
]~ u[ 
]u ~[ 

]~ ~[ 
]u «[ 
~~~~~~~~~~~~~~~~g 

PLCC 
TOP VIEW 
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DB2 
De3 
DB4 
Des 
De6 
DB7 
DB16 
We(RlWB) . 

Vee 
Re(DSB) 
GND 
GND 
DB8 
DB9 
Del0 
Dell 
De12 
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PIN DESCRIPTION 
Symbol Name 110 Description 

DAO-DA17 Data A I/O Data inputs and outputs for the 18·bit Port A bus. 

GSA Chip Select A I Port A is accessed when Chip Select A is lOW. 

DSA Data Strobe I Data is written into Port A on the rising edge of Data Strobe when Chip Select is lOW. Data is 
A read outof Port A on the falling edge of Data Strobe when Chip Select is lOW. 

RNJA ReadlWrite A I This pin controls the read or wrije direction of Port A. When CSA is lOW an..Q. RNJA is HIGH, 
data is read from Port A on the falling edge of DSA. When CSA is lOW and RlWA is lOW, data 
is wrijten into Port A on the falling edge of DSA. 

Ao, A1 Addresses I When Chip Select A is asserted, Ao, A1, and ReadlWrije A are used to select one of six internal 
resources. 

080-DB17 Data B 110 Data inputs and outputs for the 18·bit Port B bus. 

As (DSs) Read B 10rO If Port B is programmed to processor mode, this pin functions as an input. If Port B is 
programmed to peripher~ mode this pin functions as an output. This pin can function as part of 
an Intel-style interface (As) or as part of a Motorola-style interface (DSB). As an Intel-style 
interface, data is read from Port B on a falling edge of AB. As a Motorola-style interface, data is 
read on the falling edge of DSBor written on the rising edge of DSs through Port B. The defau~ 
is Intel-style processor mode. (A3 as an input). 

WB (RIWB) Write B 10rO If Port B is programmed to processor mode, this pin functions as an input. If Port B is 
programmed to peripheral mode this pin functions as an output. This pin can function as part of 
an Intel-style interface (iM) or as part of a Motorola-style interface (RlWs). As an Intel-style 
interface, data is written to Port B on a rising edge of WB. As a Motorola-style interface, data is 
read (AlWB - HIGH) or wrijten (RMia - lOW) to Port B in conEnction wijh a Data Strobe B 
falling or rising edge. The defau~ is Intel-style processor mode (WB as an input.) 

REA Reread I loads A~B FIFO Read Pointer wijh the value of the Reread Pointer when lOW. 

REW Rewrite I loads B~A FIFO Write Pointer with the value of the Rewrije Pointer when lOW. 

lDRER load Reread I loads the Reread Pointer with the value of the A~ FIFO Read Pointer when HIGH. 

lDREW load Rewrite I loads the Rewrite Pointer wijh the value of the B~ FIFO Write Pointer when HIGH. 

REO Request I When Port B is programmed in peripheral mode, asserting this pin begins a data transfer. 
Request can be programmed eijher active HIGH or active lOW. 

ACK Acknowledge 0 When Port B is programmed in peripheral mode, Acknowledge is asserted in response to a 
Request signal. This confirms that a data transfer mav begin. Acknowledge can be 
programmed either active HIGH or active lOW. 

ClK Clock I This pin is used to generate timing for ACK, R3, We. DSs and RIWB when Port B is in the 
peripheral mode. 

FlGA- Flags 0 These four outputs pins can be assigned anyone of the eight internal flags in the BiFIFO. Each 
FlGo of the two internal FIFOs (A~B and B~A) has four internal flags: Empty, Almost-Empty, 

Almost-Fu" and Full. 

PIOo-PIOs Program- I/O Six general purpose I/O pins. The input or output direction of each pin can be set 
mabie Inputs/ independently. 
Outputs 

AS Reset I A lOW on this pin will perform a reset of all BiFIFO functions. 

Vee Power There are two +5V power pins. 

GND Ground There are five Ground pins at OV. 

2668 bI 01 
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DETAILED BLOCK DIAGRAM 

CSA 
DSA 

RiWA 
A1 
Ao 

PortA 
Control 

18 

A~B FIFO 

18 

Bypass Path 

Port B 
Control 

LDRER 
LDREW 

RER 
REW 
Rs(DSB) 

Ws(~) 

Port A 
DAO-DA17 ...... • ... ·~ ... -+~·: ___ +-('" "" __ --1·-+-t ....... • ... ---.. ~ Port B 

Dso-Da17 

FLGA* 
FLGB* 

FLGC* 

18 

16 

Programmable 
Flag logic 

FlGD* ___ --,~ ___ ....J 

NOTES: 

B~A FIFO 

Command 

Status 

Configuration 0 

Configuration 1 -----------
Configuration 2 -----------
Configuration 3 -----------
·Configuration 4 -----------

18 

L-_R_e_s_e_t _-Ir-- RS 

H DMA ~REQ* 
ACK* I Control ClK 

I L..-__ ----' 

I 
I 
I Configuration 5 ------------. PI05 

PI04 
PI03 
PI02 
PI01 
PIOO 

----------- Programmable 
~.o~~~U!:t~o.n. 6. I"III-------------~ VO Logic 

Configuration 7 

2668drw04 

(*) Can be programmed either active high or active low in internal configuration registerers. 

(tt) Can be programmed through an internal configuration register to be either an input or an output. 
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FUNCTIONAL DESCRIPTION 
lOT's BiFIFO family is versatile for both multiprocessor 

and peripheral applications. Data can be sent through both 
FIFO memories concurrently, thus freeing both processors 
from laborious direct memory access (OMA) protocols and 
frequent interrupts. 

Two full 18-bit wide FIFOs are integrated into the lOT 
BiFIFO, making simultaneous data exchange possible. Each 
FIFO is monitored by separate internal read and write point
ers, so communication is not only bidirectional, it is also 
totally independent in each direction. The processor con
nected to Port A of the BiFIFO can send or receive mes
sages directly to the Port B device using the BiFIFO's 9-bit 
bypass path. 

The BiFIFO can be used in different bus configurations: 
18 bits to 18 bits and 36 bits to 36 bits. One BiFIFO can be 
used for the 18- to 18-bit configuration, and two BiFIFOs are 
required for 36- to 36-bit configuration. This configuration 
can be extended to wider bus widths (54- to 54-bits, 72- to 
72-bits, ... ) by adding more BiFIFOs to the configuration. 

The microprocessor or microcontroller connected to Port 
A controls all operations of the BiFIFO. Thus, all Port A 
interface pins are inputs driven by the controlling processor. 
Port B can be programmed to interface either with a second 
processor or a peripheral device. When Port B is pro
grammed in processor interface mode, the Port B interface 
pins are inputs driven by the second processor. If a per
ipheral device is connected to the BiFIFO, Port B is pro
grammed to peripheral interface mode and the interface pins 
are outputs. 

Processor 
A 

lOT 
BIFIFO 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

18- to 18-blt Configurations 
A single BiFIFO can be configured to connect an 18-bit 

processor to another 18-bit processor or an 18-bit peripheral. 
The upper BiFIFO shown in each of the Figures 1 and 2 can 
be used in 18- to 18-bit configurations for processor and 
peripheral interface modes respectively. 

36- to 36-blt Configurations 
In a 36- to 36-bit configuration, two BiFIFOs operate in 

parallel. Both BiFIFOs are programmed simultaneously, 18 
data bits to each device. Figures 1 and 2 show multiple 
BiFIFOs configured for processor and peripheral interface 
modes respectively. 

Processor Interface Mode 
When a microprocessor or microcontroller is connected to 

Port B, all BiFIFOs in the configuration must be programmed 
to processor interface mode. In this mode, all Port B inter
face controls are inputs. Both REO and elK pins should be 
pulled lOW to ensure that the setup and hold time require
ments for these pins are met during reset. Figure 1 shows 
the BiFIFO in processor interface mode. 

Peripheral Interface Mode 
If Port B is connected to a peripheral controller, all 

BiFIFOs in the configuration must be programmed in peri
pheral interface mode. In this mode, all the Port B interface 
E!.ns are all outputs. To assure fixed high states for RB and 
WB before they are programmed into an output, these two 
pins should be pulled up to Vce with 10K resistors. Of 
course, only oneset of Port B interface pins should be used 
to control a single peripheral device, while the other interface 
pins are all ignored. Figure 2 shows a BiFIFO configuration 
connected to a peripheral. 

Processor 
B 

2668 drw05 

Figure 1. 36-Blt Processor to 36-BII Processor Connguratlon 
NOTE: 
1. ~ to 36-bit processor interface CE..nfiguration. U~r BiFIFO only is used in 18- to 18-bit configuration. Note that Cntl A refers to eSA, AI, AIJ, RI 

WA, and DSA; Cntl B refers to RlWB and DSB or AB and WB. 
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lOT 
BIFIFO 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Peripheral 
Controller 

Cntl 

ACK 
REO 

Data 
1"""'''''--+--./'1 

liD 
Data 
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Figure 2. 36·BIt Processor to 36-BIt Peripheral Configuration 
NOTE: 
1. 36- to 36-bit peripheral interface configuration. Upper BiFIFO only is used in 18- to 18-bit configuration. Note that Cntl A rofors to GSA. AI. Ao. RI 

WA. and DSA; Cntl B refers to RiW8 and DSS or RS and Ws. 

Port A Interface 
The BiFIFO is straightforward to use in microprocessor

based systems because each BiFIFO port has a standard 
microprocessor control set. Port A has access to six re
sources: the A-7B FIFO, the B-7A FIFO, the 9-bit direct data 
bus (bypass path), the configuration registers, status and 
command registers. The Port A Address and Read/Write 
pins determine the resource being accessed as shown in 
Table 1. Data Strobe is used to move data in and out of the 
BiFIFO. 

When either of the internal FI FOs are accessed, 18 bits of 
data are transferred across Port A. Since the bypass path is 
only 9 bits wide, the least significant byte (DAO-DA7. DA16) is 
used on Port A. All of the registers are 16 bits wide which 
means only the data bits (DAO-DA15) are passed by Port A. 

Bypass Path 
The bypass path acts as a bidirectional bus transceiver 

directly between Port A and Port B. The direct connection 
requires that the Port A interface pins are inputs and the Port 
B interface pins are outputs. The bypass path is 9 bits wide 
in an 18· to 18-bit configuration or 18 bits wide in a 36- to 
36-bit configuration. 

During bypass operations, the BiFIFOs must be pro
grammed into peripheral interface mode. Bit 10 of Configu-

COMMAND FORMAT 
15 
x x x 

12 11 8 
x Command Opcode 

ration Register 5 (see Table 10) is set to 1 for poriphoral 
interface mode. 

Command Register 
Ten registers are accessible through Port A, a Command 

Register, a Status Register, and eight Configuration 
Registers. 

The Command Register is written by setting CSA = 0, 
A 1 - " AD - 1. Commands writen into the BiFIFO have a D ..... ,~ 
4-bit opcode (bit 8 - bit 11) and a 3-bit operand (bit 0 - bit 2) 
as shown in Figure 3. The commands can be used to reset 
the BiFIFO, to select the Configuration Register, to perform 
intelligent reread/rewrite, to set the Port B DMA direction, to 
set the Status Register format, and to modify the Port B 
Read and Write Pointers. The command opcodes are shown 
in Table 2. 

The reset command initializes different portions of the 
BiFI FO depending on the command operand. Table 3 shows 
the reset command operands. 

The Configuration Register address is set directly by the 
command operands shown in Table 4. 

Intelligent reread!rewrite is performed by interchanging 
the Port B Read Pointer with the Reread Pointer or by inter
changing the Port B Write Pointer with the Rewrite Pointer. 
No command operands are required to perform a reread! 
rewrite operation. 

7 3 2 0 
x x x x x Command Operand I 

5481b102 

Figure 3. Format for Commands Written lI,to Port A 
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When Port B of the BiFIFO is in peripheral mode, the DMA 
direction is controlled by the Command Register. Table 5 
shows the Port B readlwrite DMA direction operands. 

Two commands are provided to increment the Port BRead 
and Write Pointers. No operands are required for these 
commands. 

Reset 
The IOTI2511 and IDT72521 have a hardware reset pin 

(RS) that resets all BiFIFO functions. A hardware reset 
requires the following four conditions: RB and WB must be 
HIGH, RER and REW must be HIGH, LDRER and LDREW 
must be LOW, and DSA must be HIGH (Figure 9). After a 
hardware reset, the BiFIFO is in the following state: 
Configuration Registers 0-3 are OOOOH, Configuration Regis
ter 4 is set to 6420H, and Configuration Registers 5, 6 and 7 
are OOOOH. Additionally, all the pointers including the Reread 
and Rewrite Pointers are set to 0, the DMA direction is set to 
B~A write, and the internal DMA request Circuitry is cleared 
(set to its initial state). 

A software reset command can reset A~B pointers and the 
B~A pointers to 0 independently or together. The internal 
request OMA circuitry can also be reset independently. A 

PORT A RESOURCE SELECTION 
~ Al AD Read Write 

0 0 0 B~AFIFO A~B FIFO 

0 0 1 9-bit Bypass Path 9-bit Bypass Path 

0 1 0 Configuration . Configuration 
Registers Registers 

0 1 1 Status Register Command 
Register 

1 X X Disabled Disabled 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

software Reset All command resets all the pointers, the DMA 
request circuitry, and sets all the Configuration Registers to 
their default condition. Note that a hardware reset is NOT the 
same as a software Reset All command. Table 6 shows the 
BiFI FO state after the different hardware and software resets 

Status Register 
The Status Register reports the state of the programmable 

flags and the DMA readlwrite direction. The Status Register 
is read by setting CSA = 0, A1 = 1, Ao ='1 (see Table 1). See 
Table 7 for the Status Register format. 

Configuration Registers 
The eight Configuration Register formats are shown in 

Table 8. Configuration Registers 0-3 contain the programmable 

RESET COMMAND FUNCTIONS 
Roset 

Operands Function 

000 No Operation 

001 Reset B~A FIFO (Read, Write, and Rewrite 
Pointers - 0) 

010 Reset A~B FIFO (Read, Write, and Reread 
Pointers - 0) 

011 Reset B~A and A~B FIFO 

100 Reset Internal DMA Request Circuitry 

101 No Operation 

110 No Operation 

111 Reset All 

26681b105 

Table 3. Reset COmmand Functions 

SELECT CONFIGURATION REGISTER/ 
2668tll03 COMMAND FUNCTIONS 

Table 1. Accessing Port A Resources Using CSA, Ao and A1 

COMMAND OPERATIONS 
Command 
Opcode Function 

0000 Reset BiFIFO (see Table 3) 

0001 Select Configuration Register (see Table 4) 

0010 Load Reread Pointer with Read Pointer Value 

0011 Load Rewrite Pointer with Write Pointer Value 

0100 Load Read Pointer with Reread Pointer Value 

0101 Load Write Pointer with Rewrite Pointer Value 

0110 Set DMA Transfer Direction (see Table 5) 

0111 Reservecl 

1000 Increment A~ FIFO Read Pointer (Port B) 

1001 Increment B~ FIFO Write Pointer (Port B) 

1010 Reserved 

1011 Reservecl 

26681b104 

Table 2. Functions Performed by Port A Commands 

Operands Function 

000 Select Configuration Register 0 

001 Select Configuration Register 1 

010 Select Configuration Register 2 

011 Select Configuration Register 3 

100 Select Configuration Register 4 

101 Select Configuration Register 5 

110 Select Configuration Register 6 

111 Select Configuration Register 7 
26681b106 

Table 4. Select COnfiguration Register Functions. 

DMA DIRECTION COMMAND FUNCTIONS 
Operands Function 

XXO Write ~A FIFO 

XXl Read A~B FIFO 

26681b107 

Table 5. Set DMA Direction Command Functions. Command Only 
Operates In Peripheral Interface Mode 
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STATE AFTER RESET 
Software Reset 

Internal 

Hardware Reset ~Aand Request 
(RS asserted) B-+A(001) A-+B(010) A-+B(011) (100) AII(111) 

Configuration Registers 0-3 OOOOH - - - - OoaOH 

Configuration Register 4 6420H - - - - 6420H 

Configuration Register 5 OOOOH - - - - OoaOH 

Configuration Register 6-7 OOOOH - - - - OOOOH 

Status Register format a - - - - -
B-+A Read, Write, Rewrite Pointers a 0 - 0 - 0 

A-+B Read, Write, Reread Pointers 0 - 0 0 - 0 

DMA direction B-+Awrite - - - - -
DMA internal request clear - - - clear clear 

2668tl1 08 

Tabla 6. The BIFIFO State After a Reset Command 

flag offsetsforthe Almost-Empty and Almost-Full flags. These 
offsets are set to 0 when a hardware reset or a software Reset 
All is applied. Note that Table 8 shows that Configuration 
Registers 0-3 are 10 bits wide to accommodate the 1024 
locations in each FIFO memory of the IDT7252/520. Only 9 
least significant bits are used for the 512 locations of the 
IDT7251/510; the most significant bit, bit 9, must be set to O. 

Configuration Register 4 is used to assign the internal flags 
to the external flag pins (FlGA-FlGO). Each external flag pin 
is assigned an internal flag based on the four bit codes shown 
in Table 9. The default condition for Configuration Register 4 
is 6420H as shown in Table 6. The default flag aSSignments 
are: FlGo is assigned B~A Full, FlGc is assigned B~A 
Empty, FlGB is assigned A~B Full, FlGA is assigned A~B 
Empty. 

Configuration Register 5 is a general control register. The 
format of Configuration Register 5 is shown in Table 10. 

Bit 0 sets the Intel-style interface (RB, WB) or Motorola-style 
interface (DSB, RIWB) for Port B. Bits 2 and 3 redefine Full and 
Empty Flags for reread/rewrite data protection. 

Bits 4-9 control the DMA interface and are only applicable 
in peripheral interface mode. In processor interface mode, 
these bits are don't care states. Bits 4 and 5 set the polarity 
of the DMA control pins REO and ACK respectively. An 
internal clock controls all DMA operations. This internal clock 
is derived from the external clock (ClK) .. Bit 9 determines the 
internal clock frequency: the internal clock = ClKor the 
internal clock = ClK divided by 2. Bit 8 sets whether RB, WB, 
and DSB are asserted for either one or two internal clocks. 
Bits 6 and 7 set the number of internal clocks between REO 
assertion and ACK assertion. The timing can be from 2 to 5 
cycles as shown in Figure 17. 

Bit 10 controls Port B processor or peripheral interface 
mode. In processor mode, the Port B control pins (RB, WB, 
DSB, RiWB) are inputs and the DMA controls are ignored. In 
peripheral mode, the Port B control pins are outputs and the 
DMA controls are active. 

Six PIO pins can be programmed as an input or output 
by the corresponding mask bits in Configuration Register 7. 

The format of Configuration Register 7 is shown in Figure 
5. Each bit of the register set the 110 direction independ
ently. A logic 1 indicates that the corresponding PIO pin is 
an output, while a logic 0 indicates that the PIO pin is an 
input. This 110 mask register can be read or written. 

A programmed output PIOi pin (i = 0, 1, ... 5) displays the 
data latched in Bit i of Configuration Register 6. Aprogrammed 
input PIOi pin allows Port A bus to sample the data on DAi by 
reading Configuration Register 6. 

STATUS REGISTER FORMAT 
Bit Signal 

0 Reserved 

1 Reserved 

2 Reserved 

3 DMA Direction 

4 A-+B Empty Flag 

5 A-+B Almost·Empty Flag 

6 B-+A Full Flag 

7 B-+A Almost·Full Flag 

8 Reserved 

9 Reserved 

10 Reserved 

11 Reserved 

12 A-+B Full Flag 

13 A-+B Almost·Full Flag 

14 B-+A Empty Flag 

15 B-+A Almost·Empty Flag 

26681b1 09 
Table 7. The Status Register Format 
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CONFIGURATION REGISTER FORMATS 

15 10 o 

Conflg. Reg. 0 X X X X X X A~ FIFO Almost Empty Flag Offset 

15 10 9 o 

Conflg. Reg. 1 X X X X X X A~ FIFO Almost Full Flag Offset 

15 10 9 o 
Conflg.Reg.2 X X X X X X B~ FIFO Almost Empty Flag Offset 

15 10 9 o 

Conflg. Rag. 3 X X X X X X B~ FIFO Almost Full Flag Offset 

15 12 11 7 3 o 

Conflg. Rag. 4 Flag D Pin Assignment Flag C Pin Assignment Flag B Pin Assignment Flag A Pin Assignment 

Conflg. Rag. 5 

Conflg. Rag. 6 

Conflg.Reg.7 

NOTE: 

15 

15 

15 

1. Bit 9 of Configuration Registers 0-3 must be set to 0 on the IDT72511. 

o 

General Control 

o 

1/0 Data 

o 

1/0 Direction Control 

2668drwD2 

Table 8. The BIFIFO Configuration Register Formats 

Programmable Flags EXTERNAL FLAG ASSIGNMENT CODES 
The lOT BiFIFO has eight internal flags. Associated with 

each FIFO memory array are four internal flags, Empty, 
Almost-Empty, Almost-Full and Full, for the total of eight 
internal flags. The Almost-Empty and Almost-Full offsets can 
be set to any depth through the Configuration Registers 0-3 
(see Table 8). The flags are asserted at the depths shown in 
Table 11. After a hardware reset or a software Reset All, the 
almost flag offsets are set to O. Even though the offsets are 
equivalent, the Empty and Almost-Empty flags have different 
timing which means that the flags are not coincident. Simi
larly, the Full and Almost-Full flags are not coincident after 
reset because of timing. 

These eight internal flags can be assigned to any of four 
external flag pins (FLGA-FLGD) through Configuration 
Register 4 (see Table 9). For the specific flag timings, see 
Figures 20-23. . 

The current state of all eight flags is available in the Status 
Register. 

6.20 

Assignment 
Code Internal Flag Assigned to Flag Pin 

0000 A-4B Empty 

0001 A-4B Almost·Empty 

0010 A-4BFuii 

0011 A-4B Almost·Full 

0100 B-4A Empty 

0101 B-4A Almost-Empty 

0110 B-4A Full 

0111 B-4A Almost-Full 

1000 A-4B Empty 

1001 A-4B Almost-Empty 

1010· A-4B Full 

1011 A-4B Almost-Full 

1100 B-4A Empty 

1101 B-4A Almost-Empty 

1110 B-4A Full 

1111 B-4A Almost-Full 

2668tb111 

Table 9. Configuration Register 4 Internal Flag Assignments to 
External Flag Pins 

9 
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CONFIGURATION REGISTER 5 FORMAT 

Bit Function 

0 Select Port B Interface 0 Pins are RJ and We (Intel-style interface) 

~ and We or 0Ss and RIWa 1 Pins are l5'S:3 and RIWa (Motorola-style interface) 

1 Unused 

2 Full Flag Definition 0 Write pointer meets read pointer 

1 Write pointer meets reread pointer 

3 Empty Flag Definition 0 Read pointer meets write pointer 

1 Read pointer meets rewrite pointer 

4 REO Pin Polarity 0 REO pin active HIGH 

1 REO pin active lOW 

5 ACK Pin Polarity 0 ACK pin active lOW 

1 ACK pin active HIGH 

7-6 REO / ACK Timing 00 2 internal clocks between REO assertion and ACK assertion 

01 3 internal clocks between REO assertion and ACK assertion 

10 4 internal clocks between REO assertion and ACK assertion 

11 5 internal clocks between REO assertion and ACK assertion 

8 Port BRead & Write 0 RB, We, and DSaare asserted for 1 internal clock 

Timing Control for Peripheral Mode 1 RB, We, and DSB are asserted for 2 internal clocks 

9 Internal Clock 0 Internal clock .. ClK 

Frequency Control 1 Internal clock .. ClK divided by 2 

10 Port B Interface 0 Processor interface mode (Port Bcontrols are inputs) 
Mode Control 1 Peripheral interface mode (Port B controls are outputs) 

11 Unused 

12 Unused 

13 Unused 

14 Unused 

15 Unused 
26681bl12 

Table 10. BIFIFO Configuration Register 5 Format 

CONFIGURATION REGISTER 6 FORMAT 
15 6 5 4 3 2 o 

Unused PI05 PI04 PI03 PI02 PI01 PIOO I 
26681bl13 

Figure 4. BIFIFO Conflgura~lon Register 6 Format for Programmable 110 Data 

CONFIGURATION REGISTER 7 FORMAT 

15 6 5 4 3 2 o 
Unused MI05 MI04 MI03 MI02 MI01 MIOO 

2668tb123 

Figure 5. BIFIFO Configuration Register 7 Format for Programmable 110 Direction Mask 

6.20 10 
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Port B Interface 
Port B has reread/rewrite and DMA functions. Port B can 

be configured to interface to either Intel-style (RB, WB) or Mo
torola-style (DSB, R/WB) devices in Configuration Register 5 
(see Table 10). Port B can also be configured to talk to a 
processor or a peripheral device through Configuration Reg
ister 5. In processor interface mode, the Port B interface 
controls are inputs. In peripheral interface mode, the Port B 
interface controls are outputs. After a hardware reset or a 
software Reset All command, Port B defaults to an Intel-style 
processor interface; the controls are inputs. 

DMA Control Interface 
The BiFIFO has DMA control to simplify data transfers with 

peripherals. For the BiFIFO DMA controls (REO, ACK and 
ClK) to operate, the BiFIFO must be in peripheral interface 
mode (Configuration Register 5, Table 10). 

DMA timing is controlled by the external clock input, ClK. 
An internal clock is derived from this ClK signal to generate 
the RB, WB, DSB and R/WB output signals. The internal clock 
also determines the timing between REO assertion and ACK 
assertion. Bit 9 of Configuration Register 5 determines 
whether the internal clock is the same as ClK or whether the 
internal clock is ClK divided by 2. 

Bit 8 of Configuration Register 5 set whether RB, WB and 
DSB are asserted for 1 or 2 internal clocks. Bits 6 and 7 of 
Configuration Register 5 set the number of clocks between 
REO assertion and ACK assertion. The clocks between REO 
assertion and ACK assertion can be 2, 3, 4 or 5. 

Bits 4 and 5 of Configuration Register 5 set the polarity of 
the REO and ACK pins respectively. 

A DMA transfer command sets the Port Bread/write 
direction (see Table 5). The timing diagram for DMA transfers 
is shown in Figure 17. ThebasicDMAtransferstartswith REO 
assertion. After 2 to 5 internal clocks, ACK is asserted by the 
BiFIFO. ACK will not be asserted if a read is attempted on an 
empty A~B FIFO or if a write is attempted on a full B~A FIFO. 
If the BiFIFO is in Motorola-style interface mode, RtWB is set 

INTERNAL FLAG TRUTH TABLE 

Number of Words In RFO 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

at the same time that ACK is asserted. One internal clock 
later, DSB is asserted. If the BiFIFO is in Intel-style interface 
mode, either RB or WB is asserted one internal clock after ACK 
assertion. These read/write controls stay asserted for 1 or 2 
internal clocks, then ACK, DSB, RB and WB are made inactive. 
This completes the transfer of one 9-bit word. 

On the next rising edge of ClK, REO is sampled. If REO 
is still asserted, another DMA transfer starts with the assertion 
of ACK. Data transfers will continue as long as REO is 
asserted. 

Intelligent Reread/Rewrite 
Intelligent reread/rewrite is a method the BiFIFO uses to 

help assure data integrity. Port B of the BiFIFO has two extra 
pointers, the Reread Pointer and the Rewrite Pointer. The 
Reread Pointer is associated with the A->B FIFO Read 
Pointer, while the Rewrite Pointer is associated with the B->A 
FIFO Write Pointer. The Reread Pointer holds the start ad
dress of a data block in the A->B FIFO RAM, and the Read 
Pointer is the current address of the same FIFO RAM array. 
By loading the Read Pointer with the value held in the Reread 
Pointer (RER asserted), reads will start over at the beginning 
of the data block. In order to mark the beginning of a data 
block, the Reread Pointer should be loaded with the Read 
Pointer value (lDRER asserted) before the first read is 
performed on this data block. Figure 6 shows a Reread 
operation. 

Similarly, the Rewrite Pointer holds the start address of a 
data block in the B->A FIFO RAM, while the Write Pointer is 
the current address within the RAM array. The operation ofthe 
REW and lDREW is identical to the RER and lDRER dis
cussed above. Figure 7 shows a Rewrite operation. 

For the reread data protection, Bit 2 of Configuration 
Register 5 can be set to 1 to prevent the data block from being 
overwriUen.lnthisway, the'assertionof A->B full flag will occur 
when the write pointer meets the reread pointer instead of the 
read pointer as in the normal definition. For the rewrite data 
protection, Bit 3 of Configuration Register 5 can be set to 1 to 

From To Empty Flag Almost-Empty Flag Almost-Full Flag Full Flag 

0 0 Asserted Asserted Not Asserted Not Asserted 

1 n Not Asserted Asserted Not Asserted Not Asserted 

n + 1 O-(m + 1) Not Asserted Not Asserted Not Asserted Not Asserted 

O-m 0-1 Not Asserted Not Asserted Asserted Not Asserted 

0 0 Not Asserted Not Asserted Asserted Asserted 

NOTE: 26681>114 

1. BiFIFO flags must be assigned to external flag pins to be observed. D = FIFO depth (IDT72511 = 512, IDT72521 = 1024), n = Almost-Empty flag 
offset, rn = Almost-Full flag offset. 

Table 11. Internal Flag Truth Table 

6.20 11 
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prevent the data block from being read. In this case the 
assertion of B->A empty flag will occur when the read pointer 
meets the rewrite pointer instead of the write pointer. 

In conclusion, Bit 2 and 3 of Configuration Register 5 are 
used to redefine Full & Empty flags for data block partition. 
Although it can serve the purpose of data protection, the 
setting of these 2 bits is independent of the functions caused 
by RER/REW, or LDRER/LDREW assertions. 

Programmable Input/Output 
The BiFIFO has six programmable 1/0 pins (PICo - PIOs) 

which are controlled by Port A through Configuration Regis
ters 6 and 7. Data from the programmable 1/0 pins is mapped 
directly to the six least significant bits of Configuration Regis
ter 6. Figure 4 shows the format of Configuration Register 6. 

REREAD OPERATIONS 

Write 
Pointer --...... 

Read 
. Pointer 

2668 drw07 

Figure 6. BIFIFO Reread Operations 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

This data is read or written by Port A on the data pins 
(DAo- DAs). A programmed output PIOi pin (i = 0, 1, ... , 5) 
displays the data latched in Bit i of Configuration Register 6. 
A programmed input PIOi pin allows Port A bus to sample its 
data on DAi by reading Configuration Register 6. The read 
and write timing for the programmable I/O pins is shown in 
Figure 19. The direction of each programmable 1/0 pin can be 
set independently by programming the mask,in Configuration 
Register7. Each P10 pin has a corresponding inputloutputdi
rection mask bit in Configuration Register 7. Figure 5 shows 
the format of Configuration Register 7. Setting a mask bit to a 
logic 1 makes the corresponding 1/0 pin an output. Mask bits 
set to logic 0 force the corresponding 1/0 pin to an input. 

REWRITE OPERATIONS 

Load Rewrite 
function 

Rewrite 
function 

Figure 7. BIFIFO Rewrite Operations 

Rewrite 
Pointer 

2668 drw 08 
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ABSOLUTE MAXIMUMRATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
With Respect To 
Ground 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +155 °C 
Temperature 

lOUT. DC Output 50 50 rnA 
Current 

NOTE: 26681b115 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

VeeM Military Supply 4.5 5.0 
Voltage 

~Veee Commercial Supply 4.5 5.0 
Voltage. 

GND Supply Voltage 0 0 

VIH Input HIGH Voltage 2.0 -
Commercial 

VIH Input HIGH Voltag~ 2.2 -
Military 

Vll(l) Input LOW Voltage - -
Commercial and 
Military 

NOTE: 
1. 1.5V undershoots are allowed for 1 Ons once per cycle. 

Max. 

5.5 

5.5 

0 

-

-

0.8 

(Commercial: Vee = 5V ± 10%, TA = O°C to +70°C; Military: Vee = 5V ± 10%, TA = -55°C to +125°C) 
IDT72511L IDT72511L 
IDT72521L IDT72521L 

Commercial Military 
tA = 35, 50, BOns tA = 40, 50, BOns 

Symbol Parameter 

Ill(l) Input Leakage Current (Any Input) 

IOl(2) Output Leakage Current" 

VOH Output Logic "1" Voltage lOUT = -1 rnA 

VOL Output Logic "0" Voltage lOUT = 4mA 

ICC1(3) Average VCC Power Supply Current 

Icd3) Average Standby Current (RB = WB = DSA = 
VIH) 

led3) Power Down Current (Ail Inputs = Vee-
0.2V) 

NOTES. 
1. Measurements with 0.4V $; VIN $; Vcc, DSA = DSB <:: VIH 
2. Measurements with 0.4V $; VOUT $; Vcc, DSA = DSB <:: VIH 
3. Icc measurements are made with outputs open. 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

3ns 

1.5V 

1.5V 

See Figure 8 

Min. 

-1 

-10 

2.4 

-
-
-

-

26681b118 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions Max. Unit 

CIN(2) Input Capacitance VIN = OV 8 pF 

COUT (1,2) Output Capacitance VOUT = OV 12 pF 

NOTES: 26681b119 

1. With output deselected. 
2. Characterized values, not currently tested. 

6.20 

Typ. 

-
-
-

-

150 

8 

-

Max. Min. Typ. Max. 

1 -10 - 10 

10 -10 - 10 

- 2.4 - -
0.4 - - 0.4 

230 - 180 250 

12 - 12 25 

2 - - 4 

+5V 

1.1 kn 

D.U.T. _----'.----. 

6eon 

2668 drw 09 

or Equivalent Circuit 

Figure 8. Output Load 
"Includes jig and scope capacitances 

Unit 

V 

V 

V 

V 

V 

V· 

26681b116 

Unit 

IlA 

IlA 

V 

V 

rnA 

rnA 

rnA 

26681b117 
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AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = 5V ± 10%, TA = O°C to + 70°C; Military: Vcc 5V ± 10%, TA = -55°C to + 125°C) 

Commercial Military Commercial and Military 

10172511 L35 10172511 L40 10172511LSO 10172511 L80 

10172521 L35 10172521 L40 10172521LSO 10172521 L80 Timing 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit Figure 

RESET TIMING (Port A and Port B) 

tRSC Reset cycle time 45 - 50 - 65 - 100 - ns 9 

tRS Reset pulse width 35 - 40 - 50 - 80 - ns 9 

tRSS Reset set-up time 35 - 40 - 50 - 80 - ns 9 

tRSR Reset recovery time 10 - 10 - 15 - 20 - ns 9 

tRSF Flag reset pulse width - 45 - 50 - 65 - 100 ns 9 

PORT A TIMING 

taA Port A access time - 35 - 40 - 50 - 80 ns 12,14,15 

talz Read or write pulse LOW 5 - 5 - 5 - 10 - ns 12,15,16 
to data bus at low Z 

taHZ Read or write pulse - 20 - 25 - 30 - 30 ns 12,14,15,16 
HIGH to data bus at high 
Z 

taDV Data valid from read 5 - 5 - 5 - 5 - ns 12,14,16 
pulse HiGH 

taRc Read cycle time 45 - 50 -. 65 - 100 - ns 12 

taRPW Read pulse width 35 - 40 - 50 - 80 - ns 12,14,15 

taRR Read recovery time 10 - 10 - 15 - 20 - ns 12 

taS CSA, Ao, Al, RtWA set-up 5 - 5 - 5 - 10 - ns 10,12,16 
time 

taH CSA, Ao, Al, RtWA hold 5 - 5 - 5 - 10 - ns 10,12 
time 

taos Data set-up time 18 - 20 - 30 - 40 - ns 11,12,14,15 

taDH(l) Data hold time 0 - 0 - 5 - 10 - ns 11,12,14,15 

tawc Write cycle time 45 - 50 - 65 - 100 - ns 12 

tawpw Write pulse width 35 - 40 - 50 - 80 - ns 11,12; 14 

tawR Write recovery time 10 - 10 - 15 - 20 - ns 12 

tawRCOM Write recovery time after 35 - 40 - 50 - 80 - ns 11 
a command 

NOTE: 2668 tbl20 

1. The minimum data hold time is 5ns (1 Ons for the 80ns speed grade) when writing to the Command, Status or Configuration registers. 

6.20 14 
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AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5V + 10%, TA = O°C to + 70°C; Military: Vee 5V + 10%, TA = -55°C to + 125°C) - -

Commercial Military Commercial and Military 

IDT72511 L35 IDT72511 L40 IDT72511 L5D IDT72511 LSO 

IDT72521 L35 IDT72521 L40 IDT72521 L50 IDT72521 LSO Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit Figure 

PORT B PROCESSOR INTERFACE TIMING 

tbA Port B access time - 35 - 40 - 50 - 80 Z 13,14,15 

tbLZ Read or write pulse LOW 5 - 5 - 5 - 10 - ns 13,14,15 
to data bus at low Z 

tbHZ Read or write pulse - 20 - 25 - 30 - 30 ns 14,13,15 
HIGH to data bus at high 
Z 

tbov Data valid from read 5 - 5 - 5 - 10 - ns 13,14,15,16 
pulse HIGH 

tbRC Read cycle time 45 - 50 - 65 - 100 - ns 13 

tbRPW Read pulse width 35 - 40 - 50 - 80 - ns 13 

tbRR Read recovery time 10 - 10 - 15 - 20 - ns 13 

tbs RIWs set-up time 5 - 5 - 5 - 10 - ns 13 

tbH RIWB hold time 5 - 5 - 5 - 10 - ns 13 

tbos Data set-up time 18 - 20 - 30 - 40 - ns 13,14,15 

tbOH Data hold time 0 - 0 - 5 - 10 - ns 13,14,15 

tbwc Write cycle time 45 - 50 - 65 - 100 - ns 13 

tbwpw Write pulse width 35 - 40 - 50 - 80 - ns 13,15 

tbwR Write recovery time 10 - 10 - 15 - 20 - ns 13 

PORT B PERIPHERAL INTERFACE TIMING 

tbCKC Clock cycle time 20 - 20 - 25 - 40 - ns 17 

tbCKH Clock pulse HIGH time 6 - 8 - 10 - 16 - ns 17 

tbCKL Clock pulse LOW time 6 - 8 - 10 - 16 - ns 17 

tbREQS Request set-up time 5 - 5 - 10 - 10 - ns 17 

tbREOH Request hold time 5 - 5 - 5 - 5 - ns 17 

tbACKL Delay from a rising clock - 18 - 20 - 25 - 35 ns 17 
edge to ACK switching 

2668 tbl21 
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AC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5V ± 10%, TA = O°C to + 70°C; Military: Vee 5V ± 10%, TA = ·55°C to + 125°C) 

Commercial Military Commercial and Mi litary 

IDT72511 L35 IDT72511 L40 IDT72511 L50 IDT72511 LBO 

1DT72521 L35 IDT72521 L40 IDT72521 L50 IDT72521 LBO Timing 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit Figure 

PORT B RETRANSMIT TIMING 

tbDSBH RER, REW, LDRER, 10 - 10 - 15 - 15 - ns 9,18 
LDREW set-up and 
recovery time 

PROGRAMMABLE I/O TIMING 

tPIOA Programmable I/O - 25 - 25 - 30 - 30 ns 19 
access time 

tPIOS Programmable I/O set- S - 5 - 10 - 10 - ns 19 
uptime 

tPIOH Programmable I/O hold 5 - 5 - 10 - 10 - ns 19 
time 

BYPASS TIMING 

tBYA Bypass access time - 20 - 25 - 30 - 40 ns 16 

tBYD Bypass delay - 15 - 17 - 20 - 30 ns 16 

tBYDV Bypass data valid time 20 - 20 - 20 - 20 - ns 16 

FLAG TIMING 

tREF Read clock edge to - 35 - 35 - 45 - 60 ns 14,15,20,22 
Empty Flag asserted 

tWEF Write clock edge to - 35 - 35 - 45 - 60 ns 14,15,20,22 
Empty Flag not asserted 

tRFF Read clock edge to Full - 35 - 35 - 45 - 60 ns 14,15,21,23 
Flag not asserted 

tWFF Write clock edge to Full - 35 - 35 - 45 - 60 ns 14,15,21,23 
Flag asserted 

tRAEF Read clock edge to - 50 - 50 - 60 - 75 ns 20,22 
Almost-Empty Flag 
asserted II 

tWAEF Write clock edge to - 50 - 50 - 60 - 75 ns 20, 22 
Almost-Empty Flag not 
asserted 

tRAFF Read clock edge to - 50 - 50 - 60 - 75 ns 21,23 
Almost-Full Flag not 
asserted 

tWAFF Write clock edge to - 50 - 50 - 60 - 75 ns 21,23 
Almost-Full Flag 
asserted 

NOTES: 2668 tbl22 

1. Read and write are internal signals derived from DSA, RiWA, DSB, RiWB, RB, and WB. 
2. Although the flags, Empty, Almost-Empty, Almost-Full, and Full Flags are internal flags, the timing given is for those assigned to external pins. 

6.20 16 
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Ws. RB 
(or R/WJ, DSa) 

RER, 
REW 

LDRER, 
LDREW 

Ao, A1 

REO 

FLGA, 
FLGc 

FLGB, 
FLGo 

~~--------------------------- tR~ ------------------------------~~ 
~~-------tRS--------------------__ ~ 

2668 drw 10 

Figure 9. Hardware Reset Timing 

Figure 10. Basic Port A Control Signal Timing (Applies to All Port A Timing) 

6.20 17 
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Opcode 
DAB· 0\12 

or 
Operand 

DAO'0\12 

WRITE 

DSA 

Input 
DAO ·DA17 

READ 

RfiJA 

DSA 

Output 
DAO ·DA17 

tas 

tas 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

\~-----

tWRCOM 

2668 drw 12 

Figure 11. Port A Command Timing (write). 

taos taDH I 
taRe 

Figure 12. Read and Write TIming for Port A 
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WRITE 

(RlWB) 

WB 
(or t5§3) 

Input 
DBo-OBS 

NOTE: 
1.~ .. 1 

READ 

liB 
(or r>§J) 

Output 
DBo-OBS 

NOTE: 
1. Wa=1 

~ - tbwc _ ... 
J'-

- _'\ tbwpw ---, ~tbWR~ V 

/1 tbs tbH 

" ~ - :1 ./ .. 
I 

tbos tbOH 
I 

~~----------------tbRC-----------------~~ 

tbRPW -_"*",CII- tbRR 
tbH 

tbs 

Figure 13. Port B Read and Write Timing, Processor Interface Mode Only 

6.20 19 



10172511/10172521 
BIDIRECTIONAL FIRST-IN FIRST -OUT MEMORY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

A~B FIFO WRITE FLOW-THROUGH 

DAD-DA17 

A~B 
Full Flag1) 

R3 (or DSa) 

DBa - [E17 

NOTES: 

I<I----t:~ tbA 

1. Assume the flag pin is programmed active low. 
2. RJliJA = 0 

B~A FIFO READ FLOW-THROUGH 

DAO- DA17 

B~A 
Empty Flag(l) 

We (or DSa) 

DBa- [E17 

1<1--- tRFF 

DATA OUT 

talz 

DATA INPUT 

1<1---- tbDS ---~ 

NOTES: 
1. Assume the flag pin is programmed active low. 
2. RJliJA = 1 

---i>i<I---I:a-t tWFF 

Figure 14. Port A Read and Write Flow-Through Timing, Processor Interface Mode Only 

6.20 
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B~A FIFO WRITE FLOW-THROUGH 

B~A 
Full Flag1) 

RB- 1 (or R,wB= 0) 
Ws(or DS3) 

NOTES: 

t A 

1. Assume the flag pin is programmed active low. 
2. RIWA= 1 

A~B FIFO READ FLOW-THROUGH 

DAD-DA17 

~tRFF 

taHZ 

/{. ~, 

.. - tWFF -+ 

;7' 
...... tbwpw ~ 

K DATA INPUT) 

tbos . tboH I 

taos .... -~~-~ taoH 

A~B 
Empty Flag(1) 

Ws= 1 (or R,wB= 1) 

RB(or DS3) 

DBo-DBa 

NOTES: 
1. Assume the flag pin is programmed active low. 
2. RtWA= 0 

tWEF 
tREF--~ 

talZ .... -~ 

tbA 

Figure 15. Port B Read and Write Flow-Through TIming, Processor Interface Mode Only 

6.20 
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EHA READ BYPASS 

DAo-DA7, 
DA16 

RB{or DS3) 

(RNVs) 

Oso-DBa 

NOTES: 

B~EO ~_B~ __ E_1~)r----4(~ _________ B~ __ E_2 ______ _ 

1. Once the bypass mode starts, any data change on Port B bus (Byte 0 -t Byte 1) will be passed to Port A bus. 

2. We= 1 

A~B WRITE BYPASS 

DAo-DA7, 
DA16 

Ws(orDS3) 

(RNis) 

Dso-Dsa 

NOTES: 

tsVD 

1. Once the bypass mode starts, any data change on Port A bus (Byte 0 -t Byte 1) will be passed to Port B bus. 

2. 158 = 1 

B~E2 

Figure 16. Bypass Path Timing, BIFIFO Must Be In Peripheral Interface Mode 

6.20 
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SINGLE WO.RD DMA TRANSFER 

~
t05CYdes 

tCKC 

tCKH tCKL 

~1CYcle~~ I l,m2cyae. I 
elK ~t-fl-----JL-
REO 

(RIWs) 

WB(orl5S3) 

Output 
DBo-DB17 

(RlWB) 

RB(orD~) 

Input 
DBo-DB17 

tREOS 14-"'14-~ tREOH 

WRITE 

READ 

BLOCK DMA TRANSFER 

tACKL 

1 t02 

\4- 2 to 5 -+J I~des ~I 
I cydes I 

ClKUULrlJ 
1 

REO ~ 

~,WB(orD~) 

1 
1 
1 
1 

"-............. _V 
1 1 1,,----/ 

tACKL 

tbos ... --~ .... --~ tbOH 

\4- 2t05 -+J 
I cydes I 

1 to 2 
cydes 

H 

1 
1 

" V """---1---.1'1 

~ 

Figure 17. Port B Read and Write DMA timing. Peripheral Interface Mode Only 
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1%3, WB 
(or RlWs, DS3) 

1lli3 
REW 

LDRER. 
LDREW 

tbOSBH tbwpw tbOSBH 

-----------------------' 

Port A -+PIO WRITE 

Input 
OAcrDAs 

Output 
PIOo-PIOs 

PIO -+Port A READ 

Output 
OAcrDAs 

Input 
PIOo-PIOs 

Figure 18. Port B Reread and Rewrite TIming for Intelligent Reread/Rewrite 

~~-------tawc _______________ ~ 

tas taH 

taos taoH 

Figure 19. Programmable I/O Timing 
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BIDIRECTIONAL FIRST-IN FIRST -OUT MEMORY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Read 

----------------4\~--------------_, 

We Write 
(or RIWB- 0, '5S3) ----, • r-1 _ r\ 

L.!.J l...!J 

B~AEm~ ---j ~Fr_---+__+--__ -------+_--r_------tR-E-F~ 
Flag~ 

B~AAlmost-
Empty Flag _________ --.: 

'-----------\'\~, -----
2668drw 22 

NOTES: 

1. B-+A FIFO is initially empty. 
2. Assume the flag pins are programmed active low. 
3. RJiJA.1 

Figure 20. Empty and Almost-Empty Flag TIming for B~A FIFO, (n = programmed offset) 

Read 

~------------~\r-------------~ 

Wa Write 
(orRIWB=1,D~) ----, , r-. _ rl 

L.J ~ 

=1 t tWEF 

(2) 
B~A Almost- -----if---.. 

Full Flag ------i\ r-----t--+----------+--+---~ ~----+_-' 
~ '\ 

B~A ----------~\ \------+-..... 
Full Flag 

2668 drw23 

NOTES: 

1. B-+A FIFO initially contains 0 - (M + 1) data words. 0 - 512 for IDT72511; D ~ 1024 for IDT72521. 
2. Assume the flag pins are programmed active low. 
3. RiNA-1 

Figure 21. Full and Almost-Full Flag TIming for B~A FIFO, (m = programmed offset) 

6.20 25 



IDT72511/IDT72521 
BIDIRECTIONAL FIRST·IN FIRST -OUT MEMORY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DSA Write 

------, . r---l r-\\-, i----------------------------------;\'~,-------------
L2-J L2.J ~ 

As Read 
(or RlWe-1, 033) -----------+--+----------\ ~--_+_--II-------..., 

A~B Empty (2) 
Flag _____ ~J 

A~B Almost- (2) 

Empty Flag ----------~ t---+-' '----------1 '\-,,-------------

26811 drw 24 

NOTES: 
1. A-+B FIFO is initially empty. 
2. Assume the flag pins are programmed active low. 
3. RJIV,,-1 

Figure 22. Empty and Almost-Empty Flag TIming for A-+B FIFO, (n = programmed offset) 

Read 

~ .... -------------------\\~--------------------~ 

(2) 

B-+A ---------------------H---__+_~ 
Full Flag 

2668 drw23 

NOTES: 
1. B-+A FIFO initially contains D - (M + 1) data words. D - 512 for IDT72511; D - 1024 for IDT72521. 
2. Assume the flag pins are programmed active low. 
3. RiiJ" .. 1 

Figure 23. Full and Almost·Fuli Flag TIming for A-+B FIFO, (m = programmed offset) 
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IDT72511nDT72521 
BIDIRECTIONAL FIRST-IN FIRST -OUT MEMORY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x xxx 
Power Speed 

x x 
Package Process! 

Temperature 
Range 

Y:lank 

35 
40 

~--------------------~~ 

80 

~----------------------~IL I 

L--________________ -f172511 

172521 

6.20 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 
Compliant to MIL-STO-883, Class B 

S8-pin PGA 
S8-pin PLCC 

ry Y Acces.s Time (tA) 

Commerical onlY} 
Milita Onl 

Low Power 

512 x 18 Parallel BiFIFO 
1024 x 18 Parallel BiFIFO 

In ns 

2668 drw26 
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f;)® PARALLEL SyncBiFIFOTM PRELIMINARY 

(CLOCKED BIDIRECTIONAL FIFO) 10172605 
10172615 256 x 18-BIT AND 512 x 18-BIT 

Integrated Device Technology, Inc. 

FEATURES: 
• Two independent FIFO memories for fully bidirectional 

data transfers 
• 256 x 18 organization (lOT 72605) 
• 512 x 18 organization (lOT 72615) 
• Synchronous interface for fast (25ns) read and write cycle 

times 
• Each data port has an independent clock and readlwrite 

control 
• Output enable is provided on each port as a three-state 

control of the data bus 
• Built-in bypass path for direct data transfer between two 

ports 
• Two fixed flags, Empty and Full, for both the A-to-B and the 

B-to-A FIFO 
• Programmable flag offset can be set to any depth in the 

FIFO 
• The synchronous BiFIFO is packaged in a 68-pin PGA and 

PLCC 
• Military product compliant to MIL-STO-883, Class B 

DESCRIPTION: 
The 10T72605 and IOT72615 are very high speed, low 

power bidirectional FIFO memories with synchronous interface 

FUNCTIONAL BLOCK DIAGRAM 

for fast read and write cycle times. The SyncBiFIFOTM is a 
data buffer that can store or retrieve information from two 
sources simultaneously. Two dual-port FIFO memory arrays 
are contained in the SyncBiFIFO; one data buffer for each 
direction. 

The SyncBiFIFO has registers on all inputs and outputs. 
Data is only transferred into the 1/0 registers on clock edges, 
hence the interfaces are synchronous. Each Port has its own 
independent clock. Data transfers to the 110 registers are 
gated by the enable signals. The transfer direction for each 
port is controlled independently by a readlwrite signal. 
Individual output enable signals control whether the 
SyncBiFIFO is driving the data lines of a port or whether those 
data lines are in a high impedance state. 

Bypass control allows data to be directly transferred from 
input to output register in either direction. 

The SyncBiFIFO has eight flags. The flag pins are full, 
empty, almost-full, or almost-empty for both FIFO memories. 
The offset depths of the almost-full and almost-empty flags 
can be programmed to any location. 

The SyncBiFIFO is fabricated using lOT's high speed 
submicron CEMOSTM technology. Military grade product is 
manufactured in compliance with the latest revision of MIL
STO-883, Class B. 

mA-r======,-----~-------r--------_r--_, 
RlWA 

SyncFiFIFO and CEMOS are trademarks 
of Integrated Device Technology, Inc. 

OEA 

EFAB 
PAEAB 
PAFAB 

FFAB 

CLKB-----t41 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Cl990 Integrated Device Technology. Inc. 6.21 

GND 
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IDT72605IID172615 
PARALLEL SyncBIFIFO 

PIN CONFIGURATIONS 

11 

10 GND 

09 PAEBA 

08 EFBA 

07 DAI 

06 DA3 

05 GND 

04 DM 

03 DM 

02 DA9 

01 

A 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OEB ENB ClKB DBO DB2 DB4 DB5 DB7 

BYPB RIWe AS OBI DB3 GND DB6 Des 

PAFBA 

FFBA 

DAD 

DA2 G68-1 

DM 

DM 
/p;n 1 O.'~nato' 

DA7 • 

GND DA10 DA12 DA14 DAIS DA17 RiWA CSA 

Vee DAll DA13 GND DA16 ClKA ENA Ao 

B C D E F 

PGA 
Top View 

G H 

~L-,I~~~~~~I I~~~~~L-,I"" 

9 8 7 6 5 4 3 2 "6867666564636261 

J 

DA16 J 10 1 60: DA2 
DA17 311 59: DAI 

ClKA 312 58: DAD 
RiWA 313 57: 8=BA 
rnA 3 14 56: FF'BA 
~A 315 55: PAEBA 

Ao J 16 54: ~BA 
AI J 17 53: GND 
A2 J 18 J68-1 52: IWJ5B 

Vee 319 51: ~B 
EFAB J 20 50: ~ 
FFAB J 21 49: RiWa 

PAEAB J 2248: ClKs 
PAFAB 323 47: AS 
OEAB 3 24 46: Dao 
DB17 325 45: DB2 
DB16 J 26 44: DB2 

2728293031323334353637383940414243 
rHHH HHHHH HH HHHH H H' 

DB9 

GND 

DBll 

DB13 

GND 

DB16 

CSA 

PAEAB 

EFAB 

A2 

AI 

K 

2704 drw03 

PlCC 
Top View 

6.21 

Vee 

DB10 

DB12 

DB14 

DB15 

DBI 

PAFAB 

FFAB 

Vee 

l 

2704drw02 
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10T72605I10172615 
PARAllEL SyncBIFIFO .. 

PIN DESCRIPTION 
Symbol Name 

DAO-DA17 Data A 

CSA Chip Select A 

RmA ReadtWrite A 

ClKA Clock A 

ENA Enable A 

OEA Output Enable A 

Ao, A1, A2. Addresses 

Dso-DB17 Data B 

RmB ReadtWrite B 

ClKB Clock B 

ENB Enable B 

OEB Output Enable B 

EFAB A-+B Empty Flag 

PAEAB A-+B 
Programmable 
Almost-Empty Flag 

PAFAB A-+B 
Programmable 
Almost-Full Flag 

FFAB A-+B Full Flag 

EFBA B-+A Empty Flag 

PAEBA B-+A 
Programmable 
Almost-Empty Flag 

PAFBA B-+A 
Programmable 
Almost-Full Flag 

110 
110 

I 

I 

I 

I 

I 

I 

110 

I 

I 

I 

I 

0 

0 

0 

0 

0 

0 

0 

IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Description 

Data inputs & outputs for the l8-bit Port A bus. 

Port A is accessed when CSA is lOW. Port A is inactive if CSA is HIGH. 

This pin controls the read or write direction of Port A. H RmA is lOW, Data A input data is 
written i~ Port A. If RiWA is HIGH, Data A output data is read from Po~ A. In bypass mode, 
when RtWA is lOW, message is written into A-+B output register. If RtWA is HIGH, message 
is read from B-+A output register. 

ClKA is typically a free running clock. Data is read or written into Port A on the rising edge of 
ClKA. 

When ENA is lOW, data can be read or written to Port A. When ENA is HIGH, no data 
transfers occur. 

When RtWA is HIGH, Port A is an output bus and OEA controls the high impedance state of 
DAO-DA17. If OEA is HIGH, Port A is in a high impedance state. If OEA is lOW while CSA is 
lOW and RiWA is HIGH, Port A is in an active (low impedance) state. 

When CSA is asserted, Ao, A1, A2. and RmA are used to select one of six internal resources. 

Data inputs & outputs for the l8-bit Port B bus. 

This pin controls the read or write direction of Port B. H RmB is lOW, Data B input data is 
written i~ Port B. If RtWB is HIGH, Data B output data is read from Po~ B. In bypass mode, 
when RtWB is lOW, message is written into A-+B output register. If RtWB is HIGH, message 
is read from B-+A output register. 

Clock B is typically a free running clock. Data is read or written into Port B on the rising edge 
of ClKB. 

When ENB is lOW, data can be read or written to Port B. When ENB is HIGH, no data 
transfers occur. 

When RtWB is HIGH, Port B is an output bus and OEB controls the high impedance state of 
Dso-DB17. If OEB is HIGH, Port B is in a high impedance state. If OEB is lOW while RiWB 
is HIGH, Port B is in an active (low impedance) state. 

When EFAB is lOW, the A-+B FIFO is empty and further data reads from Port B are inhibited. 
When EFAB is HIGH,the FIFO is not empty. EFAB is synchronized to ClKB. In the bypass 
mode, EFAB HIGH indicates that data DAO-DA17 is available for passing through. After the 
data Dso-DB17 has been read, EFAB goes lOW. 

When PAEAB is lOW, the A-+B FIFO is almost empty. An almost empty FIFO contains less 
than or equal to the offset programmed into PAEAB Register. When PAEAB is HIGH, ~ 
A-+B FIFO contains more than offset in PAEAB Register. The default offset value for PAEAB 
Register is 8. PAEAB is synchronized to ClKB. I 
When PAFAB is lOW, the A-+B FIFO is almost full. An almost full FIFO contains greater than 
the FIFO depth minus the offset programmed into PAFAB Register. When PAFAB is HIGH, 
the A-+B FIFO contains less than or equal to the depth minus the offset in PAFAB Register. 
The default offset value for PAFAB Register is 8. PAFAB is synchronized to ClKA. 

When FFAB is lOW, the A-+B FIFO is full and further data writes into Port A are inhibited. 
When FFAB is HIGH, the FIFO is not full. FFAB is synchronized to ClKA. In bypass mode, 
FFAB tells Port A that a message is waiting in Port B's output register. H FFAB is lOW, a 
bypass message is in the register. H FFAB is HIGH, Port B has read the message and another 
message can be written into Port A. 

When EFBA is lOW, the B-+A FIFO is empty and further data reads from Port A are inhibited. 
When EFBA is HIGH, the FIFO is not empty. EFBA is synchronized to ClKA. In the bypass 
mode, EFBA HIGH indicates that data Dso-DB17 is available for passing through. After the 
data DAO-DA17 has been read, EFBA goes lOW on the following cycle. 

When PAEBA is lOW, the B-+A FIFO is almost empty. An almost empty FIFO contains less 
than or equal to the offset programmed into PAEBA Register. When PAEBA is HIGH, the 
B-+A FIFO contains more than offset in PAEBA Register. The default offset value for PAEBA 
Register is 8. PAEBA is synchronized to ClKA. 

When PAFBA is lOW, the B-+A FIFO is almost full. An almost full FIFO contains greater than 
the FIFO depth minus the offset programmed into PAFBA Register. When PAFBA is HIGH, 
the B-+A FIFO contains less than or equal to the depth minus the offset in PAFBA Register. 
The default offset value for PAFBA Register is 8. PAFBA is synchronized to ClKB. 

6.21 3 



IDT72605/1DT72615 
PARALLEL SyncBIFIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION (Continued) 
Symbol Name VO Description 

FFsA B~A Full Flag 0 When FFsA is LOW, the B~A FIFO is full and further data writes into Port B are inhibited. 
When FFBA is HIGH, the FIFO is not full. FFBA is synchronized to CLKB. In bypass mode, 
FFBA tells Port B that a message is waiting in Port A's output register. If FFBA is LOW, a 
bypass message is in the register. If FFBA is HIGH, Port A has read the message and another 
message can be written into Port B. 

BYPs Port B Bypass 0 This flag informs Port B that the Synchronous BiFIFO is in bypass mode. When BYPs is 
Flag LOW, Port A has placed the FIFO into bypass mode. If BYPs is HIGH, the Synchronous 

BiFIFO passes data into memory. BYPe is synchronized to CLKB. 

RS Reset I A LOW on this pin will perform a reset of all Synchronous BiFIFO functions. 

Vee Power There are three +5V power pins. 

GND Ground There are seven Ground pins at OV. 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED DC 
OPERATING CONDITIONS Symbol Rating Com'l. MIl. Unit 

2704 till 01 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V Symbol Parameter Min. Typ. Max. Unit 

with Respect VeeM Military Supply Voltage 4.5 5.0 

to Ground Veee Commercial Supply Voltage 4.5 5.0 

TA Operating Oto +70 -55 to + 125 °C GND Supply Voltage a a 
Temperature VIH Input High Voltage 2.0 -

TSIAS Temperature -55 to +125 -65 to +135 °C Commercial 

Under Bias VIH Input High Voltage Military 2.2 -
TSTG Storage -55 to +125 -65 to +150 °C 

Temperature 

Vll(l) Input Low Voltage - -
Commercial and Military 

NOTE: lOUT DC Output Current 50 50 mA 1. 1.SV undershoots are allowed for 1 Ons once per cycle. 
2704 till 34 

NOTE: 
1. StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 

may cause permanent damage to the device. This is a stress rating only CAPACITANCE (TA = +2SoC, f = 1.0MHz) 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sectionsofthis specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

Symbol 
CIN!;;) 

COUT(1·;;) 

NOTES: 

Parameter Conditions 

Input Capacitance VIN = OV 

Output Capacitance VOUT = OV 

1. With output deselected. 
2. Characterized values. not currently tested. 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vcc = SV ± 10%, TA = O°C to +70°C; Military: Vcc = SV ± 10%, TA = -SsoC to +12S°C) 

IDTI2615L IOTI2615L 
IOTI2605L IOTI2605L 

Commercial Military 
tClK = 25, 35, 50ns tClK = 30, 35, 50ns 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

Ill(l) Input Leakage Current (Any Input) -1 - 1 -10 - 10 
IOl(2) Output Leakage Current -10 - 10 -10 - 10 

VOH Output Logic "1" Voltage lOUT = -2mA 2.4 - - 2.4 - -
VOL Output Logic "a" Voltage lOUT = 8mA - - 0.4 - - 0.4 
Iccl3) Average Vee Power Supply Current - - 250 - - 300 

NOTES: 
1. Measurements with O.4V S VIN S Vec. 
2. OE ~ VIH; 0.4 s VOUT s Vce. 
3. Tested with outputs open. 

6.21 

5.5 V 

5.5 V 

a V 

- V 

- V 

0.8 V 

2704 till 08 

Max. Unit 

10 pF 

10 pF 

27041b111 

Unit 

JlA 

JlA 
V 

V 

mA 
27041b109 
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IDT72605IIDT72615 
PARALLEL SyncBIFIFO 

AC TEST CONDITIONS 
In Pulse levels 
Input RiselFall Times 
Input Timing Reference levels 
Output Reference levels 
Output load 

GNDt03.0V 
3ns 
1.5V 
1.5V 

See Figure 2 

2704tl110 

AC ELECTRICAL CHARACTERISTICS 

IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

+5V 

un 

D.U.T. --__ -~ 

680n 30pF* 

or equivalent circuit 

Rgur. 2. Output Load 

2704 dwr 05 

• Includes jig and scope capacitances. 

(Commercial: Vee = SV±10%, TA = O°C to +70°C; Military: Vee = SV±10%, TA = -SsoC to +12S°C) 

Com'J. Mil. Com'l. and Mil. 
IOT72615L25 I0172615L30 I0172615L35 I0172615L50 
I0172605L25 I0172605L30 I 0172605 L35 I0172605L50 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit Timing 
fCLK Clock frequency - 40 - 33 - 28 - 20 MHz -
tCLK Clock cycle time 25 - 30 - 35 - 50 - ns 4,5,6,7 

tCLKH Clock high time 10 - 12 - 14 - 20 - ns 4,5,6,7,12,13,14,15 

tCLKL Clock low time 10 - 12 - 14 - 20 - ns 4,5,6,7,12,13,14,15 

tRS Reset pulse width 25 - 30 - 35 - 50 - ns 3 

tRSS Reset set-up time 15 - 18 - 21 - 30 - ns 3 

tRSF Reset to flags in intial state - 25 - 30 - 35 - 50 ns 3 

tA Data access time 3 15 3 18 3 21 3 25 ns 5,7,8,9,10,11 

tcs Control signal set-up time(l) 6 - 7 - 8 - 10 - ns 4,5,6,7,8,9,10,11,12, 
13,14,15 

tCH Control signal hold time(l) 1 - 1 - 1 - 1 - ns 4,5,6,7,10,11,12,13, 
14,15 

tDS Data set-up time 6 - 7 - 8 - 10 - ns 4,6,8,9,10,11 

tDH Data hold time 1 - 1 - 1 - 1 - ns 4,6 

tOE Output Enable lOW to 3 13 3 16 3 20 3 28 ns 5,7,8,9,10,11 
output data valid(2) 

tOll Output Enable lOW to data 0 - 0 - 0 - 0 - ns 5,7,8,9,10,11 
bus at low Z(2) 

tOHZ Output Enable HIGH to data 3 13 3 16 3 20 3 28 ns 5,7,10,11 
bus at high Z(2) 

tFF Clock to Full Flag time - 15 - 18 - 21 - 30 ns 4,6,10,11 

tEF Clock to Empty Flag time - 15 - 18 - 21 - 30 ns 5,7,8,9,10,11 

tPAE Clock to Programmable - 15 - 18 - 21 - 30 ns 12,14 
Almost Empty Flag time 

tPAF Clock to Programmable - 15 - 18 - 21 - 30 ns 13,15 
Almost Full Flag time 

tSKEWl Skew between ClKA & ClKs 12 - 15 - 17 - 20 - ns 4,5,6,7,8,9,10,11 
for Empty/Full Flags 

tSKEW2 Skew between ClKA & ClKs 19 - 22 - 25 - 34 - ns 4, 7,12,13,14,15 
for Programmable Flags 

NOTES 2704 tlI12 

1. Control signals refer to eSA, RfiiA, ENA, A2, AI, Ao, RfiiB, ENB. 
2. Minimum values are guaranteed by design. 
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1DT72605IIDTI2615 
PARALLEL SyncBIFIFO 

FUNCTIONAL DESCRIPTION 
lOT's SyncBiFIFO is versatile for both multiprocessor and 

peripheral applications. Data can be stored or retrieved 
from two sources simultaneously. 

The SyncBiFIFO has registers on all inputs and outputs. 
Data is only transferred into the 1/0 registers on clock edges, 
hence the interfaces are synchronous. Two dual-port FIFO 
memory arrays are contained in the SyncBiFIFO; one data 
buffer for each direction. Each Port has its own independent 
clock. Data transfers to the I/O registers are gated by the 
enable signals. The transfer direction for each port is 
controlled independently by a readlwrite signal. Individual 
output enable signals control whether the SyncBiFIFO is 
driving the data lines of a port or whether those data lines 
are in a high impedance state. The processor connected to 
Port A of the BiFIFO can send or receive messages directly 
to the Port B device using the 18-bit bypass path. 

The SyncBiFIFO can be used in multiples of 18-bits. 
The upper SyncBiFIFO shown in Figures 1 can be used in 
18- to 18·bit configurations for processor interface mode. 
In a 36- to 36-bit configuration, two SyncBiFIFOs operate in 
parallel. Both devices are programmeq simultaneously, 18 
data bits to each device. This configuration can be extended 
to wider bus widths (54- to 54-bits, 72- to 72-bits, etc.) by 
adding more SyncBiFIFOs to the configuration. Figure 1 
show multiple SyncBiFIFOs configured for multiprocessor 
communication. 

The microprocessor or microcontroller connected to Port 
A controls all operations of the SyncBiFIFO. Thus, all Port 
A interface pins are inputs driven by the controlling 
processor. Port B interfaces with a second processor. The 
Port B control pins are inputs driven by the second 
processor. 

IDT 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RESET 
Reset is accomplished whenever the Reset (RS) input is 

taken to a low state. During reset, both internal read and 
write pointers are set to the first location. A reset is required 
after power up before a write operation can take place. 
The A~B and B~A FIFO Empty Flags (EFAB, EFBA) and 
Programmable Almost Empty Flags (PAEAB, PAEBA) will 
be set to low after tRSF. The A~B and B~A FIFO Full 
Flags (FFAB, FFBA) and Programmable Almost Full Flags 
(PAFAB, PAFBA) will be set to high after tRSF. After the 
reset, the offsets of the Almost-Empty Flags and Almost
Full Flags for the A~B and B~A FIFO offset default to 8. 

PORT A INTERFACE 
The SyncBiFIFOTM is straightforward to use in micro

processor-based systems because each port has a standard 
microprocessor control set. Port A interfaces with 
microprocessor through the three address pins (A2-Ao) and 
a ehip Select eSA pins. When eSA is asserted, A2,Al,Ao 
and R/WA are used to select one of six internal resources 
(Table 1). 

With A2=O and Al=O, Ao determines whether data can 
be read out of output register or be written into the FIFO 
(Ao=O), or the data can pass through the FIFO through the 
bypass path (Ao=1). 

With A2=1, four programmable flags (two A~B FIFO 
programmable flags and two B~A FIFO programmable 
flags) can be selected: the A~B FIFO Almost-Empty Flag 
Offset (Al=O, Ao=O) , A~B FIFO Almost-Full Flag Offset 
(Al=O, Ao=1), B~A FIFO Almost-Empty Flag Offset (Al=1, 
Ao=O), B~A FIFO Almost-Full Flag Offset (Al=1, Ao=1). 

Port A is disabled when eSA is deasserted and data A is 
in high impedance state. 

SYNCBIFIFO 

1-+---+ DATA A DATAB -+---+ 
ClK ClKA ClKs ClK 

r+ CONTROL A CONTROL B +-
MICROPROCESSOR MICROPROCESSOR 

A B 

DATA DATA 
IDT 

ADDR 1/0 HCONTROll-
SYNCBIFIFO f-1CONTROl~ ADDR I/O -" lOGIC 

+~ DATA A DATA B +-
r- lOGIC ' 

RAM A .. • 

NOTES: 

~ ClKA ClKs 
4 CONTROL A CONTROL B 

SYSTEM 
CLOCK A 

+-
+- .. 

SYSTEM 
CLOCK B 

1. Upper SyncBiFIFO only is used in 18- to 18-bit configuration. 
2. Control A Consists of RlWA, ENA, OEA, CSA, A2, Al, Ao. Control B consists of RtWB, ENB, OEB. 

Figure 1. 36- to 36-bJt Processor Interface Connguratlon 

6.21 
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10172605I10T72615 
PARALLEL SyncBIFIFO 

CSA RiWA ENA 

IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Data A 
OEA 110 Port A Operation 

0 0 0 0 I Data A is written on ClKA i. This write cycle immediately following 
low impedance cycle is prohibited. 

0 0 0 1 I Data A is written on CLKA i. 
0 0 1 X I Data A is ignored 

0 1 0 0 0 Data is read"} from RAM array to output register on CLKA i, 
Data A is low impedance 

0 1 0 1 0 Data is read(1) from RAM array to output register on CLKA i, 
Data A is high impedance 

0 1 1 0 0 Output register does not change (2), Data A is low impedance 

0 1 1 1 0 Output register does not change(2), Data A is high impedance 

1 0 X X I Data A is ignored (3) 

1 1 X X 0 Data A is hiQh impedance(3) 

NOTES 27(41)1 02 

1. When A2A1AD = 000. the next ~A FIFO ~Iue is ~ad ~ut of the output register and the read pointer advances. If A2A1Ao = 001, the bypass path is 
sel~ted and ~ypass data from the Port B Input register IS read from the Port A output register. If A2A1AoO = 1XX, a flag offset register is selected 
and ItS offset IS read out through Port A output register. 

2. R~~ess of the condition. of A2A lAo, the data in the Port A output register does not change and the ~A read pointer does not advance. 
3. If CSA IS HIGH, then BYPB IS HIGH. No bypass occur under this condition. 

Table 1. Port A Operation Control Signals 

BYPASS PATH 
The bypass paths provide direct communication between 

Port A and Port B. There are two full 18-bit bypass paths, 
one in each direction. During a bypass operation data is 
passed directly between the input and output registers, the 
FIFO memory is undisturbed. 

Port A initiates and terminates all bypass operations. 
The bypass flag, BYPB, is asserted to inform Port B that a 
bypass operation is beginning. The bypass flag state is 
controlled by the Port A controls, although the BYPB signal 
is synchronized to ClKB. So, BYPB is asserted on the next 
rising edge of ClKB when A2A1Ao=001. When Port A 
returns to normal FIFO mode (A2A1Ao=OOO), BYPB is 
deasserted on the next ClKB rising edge. 

Once the SyncBiFIFO is in bypass mode, all data transfers 
are controlled by the standard Port A (CSA, RiWA, ClKA, 
ENA, OEA) and Port B (R/WB, ClKB, ENB, OEB) interface 
pins. Each bypass path can be considered as a one word 
deep FIFO. Data is held in each output register until it is 
read. Since the controls of each port operates 
independently, Port A can be reading bypass data at the 
same time Port B is reading bypass data. 

When R/WA and ENA is lOW, data on pins DAO-DA17 is 
written into Port A through the input register. Following the 
rising edge of ClKA for this write, the A~B Full Flag (FFAB) 
goes lOW. Subsequent writes into Port A are blocked by 
internal logic until FFAB goes HIGH again. On the next 
ClKB rising edge, the A~B Empty Flag (EFAB) goes HIGH 
indicatin9..!0 Port B that data is available at its output register. 
Once RIWB is HIGH and ENB is lOW, data is read into the 
Port B output register. OEB still controls whether Port B is 
in a high-impedance state. When OEB is lOW, the output 
register data appears at DBO-DB17. EFAB goes lOW 
following the ClKB rising edge for this read. FFAB is brought 

HIGH on the next ClKA rising edge letting Port A know that 
another word can be written through the bypass path. 

Bypass data transfers from Port B to Port A work in a 
similar manner with EFBA, FFBA indicating the Port A output 
register state. 

When the Port A address changes from bypass mode 
(A2A1Ao=001) to FIFO mode (A2A1Ao=OOO) on the rising 
edge of ClKA, the data held in the Port B output register 
may be overwritten. Unless Port A monitors the BYPB pin 
and waits for Port B to clock out the last bypass word, data 
from the A~B FIFO will overwrite data in the Port B output I 

register. BYPB will go HIGH on the rising edge of ClKB II 
signifying that Port B has finished its last bypass operation. • 
Port B must read any bypass data in the output register on 
this last ClKB clock or it is lost and the SyncBiFIFO returns 
to FIFO operations. It is· especially important to monitor 
BYPB when ClKB is much slower than ClKA to avoid this 
condition. BYPB will also go HIGH after CSA is brought 
HIGH; in this manner the Port B bypass data in the output 
register may also be lost. . 

Since the Port A processor controls CSA and the bypass 
mode, this scenario can be handled for B~A bypass data. 
The Port A processor must be set up to read the last bypass 
word before leaving bypass mode. 

PORT A CONTROL SIGNALS 
The Port A control signals pins dictate the various 

operations shown in Table 2. Port A is accessed when 
CSA is lOW, and is inactive if CSA is HIGH. RNiA and 
ENA lines determine when Data A can be written or read. If 
R/WA and ENA are lOW, data is written into input register 
on the low-to-high transition of ClKA. If R/WA is HIGH and 
OEA is lOW, data comes out of ,bus and is read from 
output register· into three-state buffer. Refer to pin 
descriptions for more information. 

6.21 7 



IDT72605IIDn2615 
PARALLEL SyncBIFIFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

CSA A2 A1 Ao Read I Write 

0 0 0 0 B~A FIFO I A~B FIFO 

0 0 0 1 18-bit Bypass Path 

0 1 0 0 A~B FIFO Almost-Empty 
Flag Offset 

0 1 0 1 A~B FIFO Almost-Full 
Flag Offset 

0 1 1 0 B~A FIFO Almost-Empty 
Flag Offset 

0 1 1 1 B~A FIFO Almost-Full 
Flag Offset 

1 X X X Port A Disabled 

270411>103 

Table 2. Accessing Port A Resources Using CSA, A2, A1, and AO 

PROGRAMMABLE FLAGS 
The JQT SyncBiFIFO has eight flags: four flags for A~B 

FIFO (EFAB, PAEAB, PAFAB, FFAB), and four flags for B~A 
FIFO (EFBA, PAEBA, PAFBA, FFBA). The Empty and Full 
flags have fixed offsets, while the Almost Empty and Almost 
Full offsets can be set to any depth threugh the Flag Offset 
Registers (see Table 3). The flags are asserted at the 
depths shown in the Flag Truth Table (Table 4). After 
reset, the programmable flag offsets are set to 8. This 
means the Almost Empty flags are asserted at Empty + 8 

words deep, and the Almost Full flags are asserted at Full-
8 words deep. 

17 16 15 14 13 12 

PAEAB Register X X X X X X 

17 16 15 14 13 12 
PAFAB Register I X IX X IX IX I X 

17 16 15 14 13 12 

PAEBA Register X X X X X X 

17 16 15 14 13 12 

PAFBA Register X X X X X X 

NOTE: 

11 

X 

11 

I X 

11 

X 

11 

X 

The PAEAB is synchronized to ClKB, while PAFAB is 
synchronized to ClKA; and PAEBA is synchronized to ClKA, 
while PAFBA is synchronized to ClKB. If the minimum time 
(tSKEW2) between a rising ClKB and a rising ClKA is met, 
the flag will change state on the current clock; otherwise, 
the flag may not change state until the next clock rising 
edge. For the specific flag timings, refer to Figures 12-15. 

10 9 8 7 6 5 4 3 2 0 

X X A~B FIFO Almost-Empty Flag Offset 

10 9 8 7 6 5 4 3 2 0 

IX X A~B FIFO Almost-Full Flag Offset 

10 9 8 7 6 5 4 3 2 0 

X X B~A FIFO Almost-Empty Flag Offset 

10 9 8 7 6 5 4 3 2 0 

X X B~A FIFO Almost-Full Flag Offset 

27041b104 

1. Bit 8 must be set to 0 for the IDT72605 (256 x 18) Synchronous BiFIFO. 

Table 3. Flag Offset Register Format 

Number of Words 
In FIFO 

From To EF PAE 

0 0 Low Low 

1 n High Low 

n+1 D-(m+1) High High 
D-m D-1 High High 

D D High High 
-

n = Programmable Empty Offset (PAEAB Register or PAEBA Register) 
m = Programmable Full Offset (PAFAB Register or PAFBA Register) 
D = FIFO Depth (IDT72605 = 256 words, IDT72615= 512 words) 

Table 4. Internal Flag Truth Table 

6.21 

PAF FF 

High High 

High High 

High High 

Low High 

Low Low 

27041b105 
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IDT72605IIDT72615 
PARALLEL SyncBIFIFO 

PORT B CONTROL SIGNALS 

IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

The Port B control signals pins dictate the various 
~rations .!.hown ~Table 5. Port B is independent of 
CSA. RlWB and ENB lines determine when Data can be 
written or read in Port B. If RiWB and ENB are lOW, data 
is written into input register, and on low-to-high transition of 
ClKB data is written into input register and the FIFO memory. 

If RlWB is HIGH and OEB is lOW, data comes out of bus 
and is read from ou~t register into three-state buffer. In 
bypass mode, if R/WB is lOW, bypass messages are 
transferred into B-+A output register. If RlWA is HIGH, 
bypass messages are transferred into A-+B output register. 
Refer to pin descriptions for more information. 

Data B 
RlWB ENB OEB 110 Port B Operation 

0 0 0 I Data B is written on elKB i. This write cycle immediately following output low 
impedance cycle is prohibited 

0 0 1 I Data B is written on elKB i. 
0 1 X I Data B is ignored 
1 0 0 0 Data is read(1) from RAM array to output register on elKs 1, Data B is low 

impedance 
1 0 1 0 Data is read{l) from RAM array to output register on elKs i, Data B is high 

impedance 
1 1 0 0 Output register does not change(2), Data B is low impedance 
1 1 1 0 Output register does not change(2), Data B is high impedance 

NOTES: 2704 tlI 08 

1. When A2A1Ao = 000 or lXX, the next A~B FIFO value is read out of the output register and the read pointer advances. If A2A1Ao = 001, the bypass 
path is selected and bypass data is read from the Port B output register. 

2. Regardless of the condition of A2A1Ao, the data in the Port B output register does not change and the A~B read pointer does not advance. 

Table S. Port B Operation Control Signal. 

6.21 



IDT72605IIDT72615 
PARALLEL SyncBIFIFO 

EFAB. 
PAEAB. 

EFBA. 
PAEBA 

EFAB. 
PAEAB. 

EFBA. 
PAEBA 

IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

~------------'tRS------------~ 

CSA. 
EN A. 
ENs 

______________________________________ :=~~~~_-_-_t_R_SS_-_-_-_-_-_-_-~~~ ~~ __________ _ 

ClKA 

AO,A1,A2, 

DAO-DA17 

ClKB 

Figure 3. Reset Timing 

~------------,tc K------------~ 

14-----tcLKH -----+I<t------tCLKL 

L-~~~~~~~~~~~ 

tcs ----~i+_+t 

NO READ 
OPERATION 

Figure 4. Port A (A-.+B) Write Timing 

6.21 
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PARALLEL SyncBIFIFO 

ClKA 

EFsA 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

14----tEF---~ i+----'tEF ----+4 

DAO-DA17 ---------+----~ 

ClKB 

ClKs 

ENs 

DBO-Ds17 

ClKA 

tOll 

NO WRITE 

FIgure 5. Port A (B..-+A) Read Timing 

/4-------tc K-------+I 
1'4---'tCLKH ---*1----

READ NO READ 
OPERATION 

Figure 6. Port B (B..-+A) WrIte Timing 

6.21 
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IDT72605IIDT72615 
PARALLEL SyncBIFIFO 

ClKs 

ENs 

DBO-DB17 ---------+-----( 

OEs 

ClKA 

tOLl 

NO WRITE 
OPERATION 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

2704 drwl0 

Figure 7. Port B (A-+B) Read Timing 
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ClKA 

AO,Al,A2, 
-""--->"'--......... -~ 

RlWA 

ClKB 

ENB 

OBO-OB17 
tA9< tA~. 4C)(xx)(x ____ 0_0 _~ ____ 0_1 _ 

___ {trnz~- tOE ~ 
OEB 

NOTE: 
1. When tsKEW1 ~ minimum specification, tFRL(Max.) = tcLK + tsKEW1 

tsKEW1 < minimum specification, tFRL(Max.) = 2tCLK + tsKEW1 

The Latency Timing apply only at the Empty Boundary (EF = Low). 

FIgure 8. A--+B FIrat Data Word Latency aher Reset for SImultaneous Read and Write 

6.21 

2704drw 11 

13 
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PARALLEL SyncBIFIFO UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DAO-DA17 
tA~~IA=:i_~ 

lXXXXX:. _D_o _---.A Dl 

__ ~'0l2 10E ~ 
OEA ~ 

NOTE: 
1. When tsKEWl ~ minimum specification. tFRL(Max.) = tcLK + tsKEWl 

tsKEWl < minimum specification. tFRL(Max.) = 2tCLK + tsKEWl 

The Latency Timing apply only at the Empty Boundary (EF = Low). 

Figure 9. B-+A Firat Data Word Latency after Reset for Simultaneous Read and Write 

6.21 
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10172605110172615 
PARALLEL SyncBiFIFO 

ClKA 

FFAB 

DM-DA17 

ClKB 

ENB 

EFAB 

BYPB 

DBO-DB17 

OEB 

NOTES: 

LlIUTARY AND COMMERCIAL TEMPERATURE RANGES 

A2, Al, Ao,= 001 

FIFO FLAG 

FIFO FLAG BYPASS FLAG FIFO FLAG 

DATA OUTPUT ~ 

~ ________________________________________ ~~_tOH __ Z_~ ________ __ 

2704drw 13 

1. When CSA is brought HIGH, A~B Bypass mode will switch to FIFO mode on the following CLKA going Iow-to-high. 
2. After the bypass operation is completed, the BYPB goes from low-to-high; this will reset all bypass flags. The bypass path becomes available for the 

next bypass operation. 
3. When A-side changed from bypass mode into FIFO mode, B-side only has one cycle to read the bypass data. On the next cycle, B-side will be 

forced back to FIFO mode. 

Figure 1 O. A~B Bypass Timing 

6.21 15 
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10172605110172615 
PARALLEL SyncBIFIFO 

ClKB 

RIW3 

ENB 

FFsA --........................................ ~ ..... -' 

Dso-DB17 

ClKA 

AO,A1,A2, A2,A1,Ao,= 001 

BYPASS FLAG 

NOTES: 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

FIFO FLAG 

DATA OUTPUT >I-

"'"---__________ F 
2704 drw 14 

1. When CSA is brought HIGH, A-+B Bypass mode will switch to FIFO mode on the following CLKA going low-to-high. 
2. After the bypass operation is completed, the BYPB goes from low-to-high; this will reset all bypass flags. The bypass path becomes available for the 

next bypass operation. 
3. When A-side changed from bypass mode into FIFO mode, B-side only has one cycle to read the bypass data .. On the next cycle, B-side will be 

forced back to FIFO mode. 

Figure 11. B-+A Bypass Timing 
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ClKA tCLKH leLKL . 

~Sl\ (jt ___ ~ 
ENA 

(RfiJA- 0) . 
WRITE n+ 1 words In FIFO 

PAEAB n words in ~IFO 

ClKB 

ENA 
(RfiJB- 1) 

NOTES: 

READ 
2704 drw 15 

1. tsKEW the minimum time between a rising ClKA edge and a rising ClKB edge lor PAEAB to change during that clock cycle. II the time between the 
rising edge 01 ClKA and the rising edge 01 ClKB is less than tSKEW, then PAEAB may not go HIGH until the next ClKB rising edge. 

2. If a read is performed on this rising edge 01 the read clock, there will be Empty + (n + 1) words in the FIFO when PAE goes low. 

CLKA 

ENA 
(RiWA- 0) 

PAFAB 

NOTES: 

Figure 12. A-.B Programmable Almost-Empty Flag Timing 

WRITE 

Full - (m+ 1) words in FIFO 

1. tsKEW2 is the minimum time between a rising ClKs edge and a rising ClKA edge lor PAFAB to change during that clock cycle. If the time between the 
rising edge 01 ClKB and the rising edge 01 ClKA is less than tSKEW2, then PAFAB may not go HIGH until the next ClKA rising edge. 

2. If a write is performed on this rising edge 01 the write clock, there will be Full- (m + 1) words in the FIFO when PAF goes low. 

Figure 13. A-.B Programmable Almost-Full Flag Timing 

6.21 17 
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CL~ . ~~H ~L ~ . . . 

~81\ (it .. 
ENs 

(RmA-O) .. 
WRITE . 

PAEsA n words in ~IFO n+ 1 words in FIFO 

CLKA 

READ 
2704drw 17 

NOTES: 
1. tsKEW2 is the minimum time between a rising ClKB edge and a rising ClKA edge for ~BA to change during that dock cycle. If the time between the 

rising edge of ClKB and the rising edge of ClKA is less than tSKEW2. then PAEBA may not go HIGH until the next ClKA rising edge. 
2. If a read is performed on this rising edge of the read clock, there will be Empty + (n - 1) words in the FIFO when PAE goes low. 

elKs 

ENs 
(RmA",O) 

Figure 14~ B~A Programmable Almost·Empty Flag TIming 

WRITE 

PAFBA Full- (m+1) words in FIFO Full- m words In FIFO 

CLKA. . I~F .~K~'W ~ ... .. 

81\ (it~ 
ENA . 

(RmAa 1) 
. . READ 

2704drw 18 

NOTES: 
1. tsKEW2 is the minimum time between a rising ClKB edge and a rising ClKA edge for mBA to change during that dock cycle. If the time between the 

rising edge of ClKB and the rising edge of ClKA is less than tSKEW2. then PAFBA may not go HIGH until the next ClKA rising edge. 
2. If a write is performed on this rising edge of the write dock, there will be Full- (m + 1) words in the FIFO when J5AF" goes low. 

Figure 15. B~A Programmable Almost·Full Flag Timing 

6.21 18 
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ORDERING INFORMATION 

lOT XXXXX _X_ JL _X __ 
Device Type Power Speed Package 

X 
Process! 

Temperature 
Range 

y~LANK 

1--___ --11 G 
IJ 

25 
~ ________________ ~30 

35 
50 

~--------------------~I L I 

72605 
~----------------------------~ 72615 

6.21 

UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

68-PIN PGA 
68-PIN PLCC 

Milita Onl .. 
ry Y Clock Cycle Time (tcLK) In ns 

Commercial onlY} 

Low Power 

256 x 18 Parallel Synchronous Bidirectional FIFO 
512 x 18 Parallel Synchronous Bidirectional FIFO 

2704 drw 19 
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MULTI-PORT RAMS 

Integrated Device Technology has emerged as the leading 
mUlti-port HAM supplier by combining CEMOS technology 
with innovative circuit design. With system performance 
advantages as a goal, we have brought system design exper
tise together with circuit and technology expertise in defining 
dual-port and four-port RAM products. Our dual-port memo
ries are now industry standards. 

The synergistic relationship between advanced process 
technology, system expertise and unique design capability 
add value beyond that normally achieved. As an example, our 
dual-port memories provide arbitration along with a com
pletely tested solution to the metastability problem. Various 
arbitration techniques are available to the designer to prevent 
contention and system wait states. On-chip hardware arbitra
tion, "semaphore" token passing or software arbitration allow 

7.0 

the most efficient memory to be selected for each application. 
At lOT, innovation counts only when it provides system 
advantages to the user. 

Both commercial and military versions of all lOT memories 
are available. Our military devices are manufactured and 
processed strictly in conformance with all ttie administrative 
processing and performance requirements of MIL-STO-883. 
Because we anticipated increased military radiation resis
tance requirements, all devices are also offered with special 
radiation resistant processing and guarantees. As the leading 
supplier of military specialty RAMs, lOT provides performance 
and quality levels second to none. 

Our commercial dual-port and four-port memories, in fact, 
share most processing steps with military devices. 

II 
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G® CMOS DUAL-PORT RAM IDT1130SAlLA 

8K (1 K x 8-BIT) 

Integrated Device Technology, Inc. 

FEATURES 
• High-speed access 

-Military: 25/30/35/45/55/70/90/100/120ns (max.) 
-Commercial: 20/25/30/35/45/55/70/90/100ns (max.) 

• Low-power operation 
-IDT7130/IDT7140SA 

Active: 325mW (typ.) 
Standby: 5mW (typ.) 

-IDT7130/IDT7140LA 
Active: 325mW (typ.) 
Standby: 1 mW (typ.) 

• MASTER IDT7130 easily expands data bus width to 
16-or-more-bits using SLAVE IDT7140 

• On-chip port arbitration logic (IDT7130 Only) 
• BUSY output flag on IDT7130; BUSY input on IDT7140 
• INT flag for port-to-port communication 
• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TTL-compatible, single 5V ±1 0% power supply 
• Military product compliant to MIL-STD-883, Class B 
• Standard Military Drawing #5962-86875 

FUNCTIONAL BLOCK DIAGRAM 
RiWl 

CEl 

DEL 

ftBl --JP=:==::;-i 
A7l -+-+--, 

I/OOl 

I/07l 

IDT1140SAlLA 

DESCRIPTION 
The IDT7130/IDT7140 are high speed 1K x 8 dual-port 

static RAMs. The IDT7130 is designed to be used as a 
stand-alone 8-bit~l§!:p_QELB.t.M or as a "MASTER" dual
port RAM together with the IOT7140 "SLAVE" dual-port in 
16-bit-or-more word width systems. Using the lOT MAS
TER/SLA VE dual-port RAM approach in 16-or-more-bit 
memory systemJlR2Iicati0!:l~.!~~l:I!1~UDJull:speed, .. e.rroI-free 
ope.r~~lt.bQLJtt~~[Ieedfor additional discrete logic. 

Both devices provide two independent ports with sepa
rate control, address and I/O pins that permit independent 
asynchronous aCGess Jouea,qs.OLwritesJoany location in 
me~. An automatic power down feature, controlled by 
CE, perrlJitsthe on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using lOTs CEMOSTM high-performance tech
nology, these devices typically operate on only 325mW of 
power at maximum access times as fast as 20ns. Low
power (LA) versions offer battery backup data retention ca
pability, with each dual-port typically consuming 200J,.Lw from 
a 2V battery. 

The IDT7130/IDT7140 devices are packaged in 48-pin 
sidebraze or plastic DI Ps, 48- or 52-pin LCCs, 52-pin PLCCs, 
and 48-Lead flatpacks. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 

RiWR 
CER 

OER 

A9R 
A7R 
I/OOR 

I/07R 
BUSYR(l) BUSYl(l) ~I.=====;-~ 

ASl ..--_---J:: __ -. 
ASR 

AOl AOR 
~------.+__~R 

ARBITRATION : 
AND INTERRUPT +-- AoR 

LOGIC +-- CER 
RlWl -----.--""T"'""--.--....,.......+-- RiWR 

L-==========-_INTR(2) 

NOTES: 
1. IDT7130 (MASTER): BUSY is open drain output and requires pullup 

resistor. 
IDT7140 (SLAVE): BUSY is input. 

2. Open drain output: requires pullup resistor. 

CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

C1990 Integrated Device Technology. Inc. 7.1 
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SEPTEMBER 1990 

DSC-100012 
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IDn130SAlLA AND IDn140SAlLA 
CMOS DUAL·PORT RAM 8K (1 K x 8-8IT) 

PIN CONFIGUARATIONS 

CE'L Vee 
R/Vh CER 

BUSYL RIWR 
INTL BUSYR 
GEL INTR 
AOL O'ER 
AlL AOR 
A2L A1R 
A3L A2R 
A4L A3R 
ASL A4R 
A6L ASR 
AlL ASR 
ASL A7R 
A9L ASR 

I/OOL A9R 
I/01L I/07R 
I/02L I/OSR 
I/03L 1I0SR 
I/04L 1I04R 
I/OSL I/03R 
I/OSL I/02R 
I/07L I/01R 
GND-.;;;:~ __ ....::..:~ I/OOR 

DIP 
TOP VIEW 

2689 drw 02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 

VTERM Terminal Vo~age -0.5 to +7.0 -0.5 to +7.0 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 
Temperature 

lOUT DC Output 50 50 
Current 

Unit 

V 

°C 

°C 

°C 

mA 

NOTE: 26891bIOl 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

7.1 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX ~lgl~I~I~I~ ~I~I~I~I~I~ 
LI LI LA LI LI I I LJ LI LJ LJ LI LI 

6 5 4 3 2 .. 48 47 46 45 44 43 
A1L ::7 1 42:: AOR 

A2L ::S 41 :: A1R 

A3L ::9 40:: A2R 

A4L ::10 39:: A3R 

ASL ::11 38:: A4R 

A6L :: 12 
l4S-1 37:: ASR & 

A7L ::13 F48-1 36:: A6R 

ASL :: 14 35:: A7R 

AQL :: 15 34:: A6R 

IIOOL ::16 33:: AM 

II01L ::17 32:: II07R 

II02L :: 18 31:: IIOSR 
19 20 21 22 23 24 25 26 27 28 29 30 r, r, r, r,,., r1 r, r, r1 r, r, r1 

-' -' ..J ..J -' S! It: rr a: a: a: IX: 

§§§~§(!)~~~§~~ 
2689drw03 

48-PIN LCC/FLA TPACK 
TOP VIEW 

>! ::= 

INDEX ~I~ ~I~I~I~I~ ~I~I~I~I~ ~ 
LI LI LI LI L. LI I I L. L.I L' L. L' LI 

7 6 5 4 3 2 .. 52 51 50 49 48 47 
AIL ::8 1 46:: OER 

A2L ::9 45:: AOR 

A3L :: 10 44:: A1R 

A4L ::11 43:: A2R 

ASL :: 12 42:: A3R 

A6L :: 13 J52-1 41 :: A4R 

A7L :: 14 & 40:: ASR l52·1 
ASL :: 15 39:: ASR 

AQL :: 16 38:: A7R 

lIOoL ::17 37:: ASR 

IIOIL :: 18 36:: AM 

1I02L :: 19 35:: Nle 
1I03L 

:: 2021 22 23 24 25 26 27 28 29 30 31 32 33 34 :: 
!I07R 

r, r, r1 r, r1 r, r1 r,,.,,., r,,., rl 

52·PIN LCC/PLCC 
TOP VIEW 

2689drw04 

RECOMMENDED 
DC OPERATING CONDITIONS 

Symbol Parameter Min. Typ. Max. 
Vee Supply Voltage 4.5 5.0 5.5 

GND Supply Voltage 0 0 0 

VIH Input High Vo~age 2.2 - 6.0 

Vll Input Low Voltage -0.5(1) - 0.8 

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 

Unit 

V 

V 

V 

V 
26891b1 02 

Grade Temperature GND Vee 
Military ·55°C to + 125°C OV 5.0V ± 10% 

Commercial O°Cto +70°C OV 5.0v± 10% 
26891b103 
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1DT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL·PORT RAM 8K (lK x 8oBIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC = S.OV ±10%) 

IDT7130SA IDT7130LA 
IDT7140SA IDT7140LA 

Symbol Parameter Test Conditions Min. Max. Max. Max. Unit 

Ilul Input Leakage Vee = 5.5V, VIN = OV to Vee - 10 - 5 
Current 

Illol Output Leakage CE = VIH, VOUT = OV to Vee - 10 - 5 
Current 

VOL Output Low Voltage IOl - 4.0mA - 0.4 - 0.4 
(1/Co-V07) 

VOL Open Drain Output IOl ='16mA - 0.5 - 0.5 
Low Voltage (BUSY, INT) 

VOH Output High Voltage IOH .. -4mA 2.4 - 2.4 -

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC = S.OV ± 10%) 

~ng ~ ~gi:: ~Ug ~ ~~:: ~Ug ~ ~~:: ~Ug ~ ~~~ 
Symbol 

lee 

ISB1 

ISB2 

ISB3 

ISB4 

NOTES: 

Parameter 

Dynamic Operating 
Current (Both Ports 
Active) 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

Standby Current 
(One Port - TTL 
Level Inputs) 

Full Standby Current 
(Both Ports· All 
CMOS Level Inputs) 

Full Standby Current 
(One Port -, All 
CMOS Level Inputs, 
f _ 0(5» 

Test Conditions 

CE = Vil 
Outputs Open 
f =fMAX(4) 

CEl and CER ~ VIH 
f =fMAX(4) 

CEl or CER ~ VIH 
Active Port Outputs 
Open, f = fMAX(4) 

Both Ports CEl and 
CER ~ Vee -0.2V 
VIN ~ Vee -0.2V or 
VIN ~ 0.2V,f .. 0(5) 

One Port CEl or 
CER ~ Vee -0.2V 
VIN ~ Vee -0.2V or 
VIN ~ 0.2V 
Active Port Outputs 
Open, f = fMAX(4) 

1. ·x· in part numbers indicates power rating (SA or LA), 
2. ODC to +70DC temperature range only. 
3. -55DC to +125DC temperature range only. 

Version 
SA 

Mil. LA 

Com'l SA 
'LA 

M'I SA 
I. LA 

Com'l.rt 

M'I SA 
I. LA 

Com'l.~t 
M'I SA 

I. LA 

C 'I SA 
om'LA 

Typ. Max. Typ. Max. Typ. Max. 
- - 75 300 75 290 
- - 75 220 75 210 
75 260 75 250 75 240 
75 190 75, 180 75 170 

- - 50 t80:', '46 175 
- - 50 ,d::4if::: }'46 135 
50 180 50 tt:J:7:Q~": 46 155 
50 130 50:, ,'\J20 46 110 

50 170 

46 135 

45 160 

42 125 

Com'l. SA 50 160 50 150 45 137 

42 105 LA 46 125 46 115 

Typ. Max. 
75 280 
75 200 
75 195 
75 155 
25 75 
25 55 
25 65 
25 45 
40 170 
40 130 
40 130 
40 95 
1.2 35 
0.4 10 
1.0 15 
0.2 4 

40 150 

35 115 

40 115 

35 90 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of lltRC, and using 
·AC TEST CONDITIONS· of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
6. Not available in DIP packages, see 7030/40 data sheet. 
7. DIP packages for ODC to + 70DC only, see 7030/40 data sheet. 

7.1 

J.l.A 

J.l.A 

V 

V 

V 
26891b1 04 

7130 x 45 
7140x 45 
Typ. Max. Unit 
75 230 
75 185 mA 
75 190 
75 145 
25 65 
25 55 mA 
25 65 
25 45 
40 135 
40 110 mA 
40 120 
40 85 
1.0 30 
0.2 10 mA 
1.0 15 
0.2 4 

40 125 

35 95 

40 105 mA 

35 80 

26891b105 
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IDn130SAlLA AND IDn140SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) 

DC ELECTRICAL CHARACTERISTICS OVER TH E 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Continued) (Vcc = 5.0V +10%) -
7130 x 55 7130 x 70 7130 x 90 7130 x 100 7130 X 12Q(3 
7140 x 55 7140 x 70 7140 x 90 7140 x 100 7140 X 120'3 

Symbol Parameter Test Conditions Version Typ. Max. Typ. Max. Typ. Max. Typ. Max. Typ. Max. Unit 

Icc Dynamic Operating CE = VIL Mil. SA 65 230 65 225 65 200 65 190 65 190 
LA 65 185 65 180 65 160 65 155 65 155 

Current (Both Ports Outputs Open 
com'I.Et 

65 180 65 180 65 .180 65 180 
mA 

Active) f = fMAX(4) - -
65 140 65 135 65 130 65 130 - -

1581 Standby Current CEl and CER ~ VIH Mil. SA 25 65 25 65 25 65 25 65 25 65 

(Both Ports· TIL f = fMAX(4) LA 25 55 25 55 25 45 25 45 25 45 mA 
Level Inputs) Com'I.Et 

25 65 25 60 25 55 25 55 - -
25 45 25 40 25 35 25 35 - -

1582 Standby Current CEl or CER ~ VIH Mil. SA 40 135 40 135 40 125 40 125 40 125 

(One Port· TIL Active Port Outputs LA 40 110 40 110 40 100 40 100 40 100 mA 

Com'I.Et 
40 115 40 110 40 110 40 110 - -Level Inputs) Open, f = fMAX(4) 
40 85 40 85 40 75 ·40 75 - -

1583 Full Standby Current Both Ports CEl and Mil. 
SA 1.0 30 1.0 30 1.0 30 1.0 30 1.0 30 

(Both Ports· All CER ~ Vee ·0.2V LA 0.2 10 0.2 10 0.2 10 0.2 10 0.2 10 
mA CMOS Level Inputs) VIN ~ Vee -0.2V or C 'I SA 1.0 15 1.0 15 1.0 15 1.0 15 - -

VIN ~ 0.2V, f .. 0(5) am .LA 0.2 4 0.2 4 0.2 4 0.2 4 - -
1584 Full Standby Current One Port CEl or SA 40 120 40 115 40 110 40 110 40 110 

(One Port - All CER ~ Vee -0.2V Mil. 

CMOS Level Inputs, VIN ~ Vee -0.2V or 
LA 35 90 35 85 35 80 35 80 35 80 

f .. 0(5» VIN ~ 0.2V Com'I.
SA 40 100 40 100 40 95 40 95 - - rnA 

Active Port Outputs LA 35 75 35 75 35 70 35 70 - -
Open, f = fMAX(4) 

NOTES: 268911>106 

1. ·x· in part numbers indicates power rating (SA or LA). 
2. O°C to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tAe, and using 

·AC TEST CONDITIONS· of input levels of GND to 3V. 
5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

DATA RETENTION CHARACTERISTICS (LA Version Only) 

IDT7130lA!lDT7140LA 
Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VOR Vee for Data Retention 2.0 - 0 V 

lceoR Data Retention Current I Mil. - 100 4000 Jl.A 
Vee = 2.0V, CE ~ Vec -0.2V I Com'l. - 100 1500 Jl.A 

teoR(3) Chip Deselect to Data 

Retention Time 
VIN ~ Vee -0.2V or Y,N ~ 0.2V 

0 - - ns 

tR(3) Operation Recovery tRc(2) - - ns 

Time 

NOTES: 268911>107 

1. Vee = 2V, TA = +25°C 
2. tAC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

7.1 4 



IDT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL·PORT RAM 8K (1K x B-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

Vec 4.5V VDR~ 2.0V 

d
tCDR 

tRb CE '-,, ___ VD_R ____ I 

VIH VIH 

AC TEST CONDITIONS 

Input Pulse Levels 
Input RiselFall Times 

GND to 3.0V 
5ns 
1.5V 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1, 2, 3 and 4 

26891bIOS 

5V 

12500. 

100pF* 

(30pF for 20ns 

25ns, 30ns, 35ns, and 45ns) 

5V 

~ 270<> 

BUSY or INT -----i 
1100PF' 

Figure 3. BUSY and INT 
Output Load 

2689 drw 05 

5V 

12500. 

DATA OUT -...----. 

7750. 5pF* 

Figure 2. Output Load 
(for tHZ, tLZ, twz, and tow) 

5V 

BUSY or INT ~ 270<> 

. 13OpF' 

.i:::;::;:;gure 4. BUSY and INT 
Output Load (for 20ns, 25ns 

and 30ns versions) 

* Including scope and jig 

2689 drw06 
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IDT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(5) 

7130 x 20{2,6) 7130 x 25 (6) 7130 x 30 (6) 7130 x 35 (7) 
7140 X20{2,6) 7140 x 25(6) 7140 x 30(6) 7140 x 35(7) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. 
Read Cycle 

tRC Read Cycle Time 20 25 30 35 
1M Address Access Time 20 - 25 ~::.: .. r 30 35 
tACE Chip Enable Access Time 20 - 25 :::: .':\,.'::' 30 35 
tAOE Output Enable Access Time 25 
tOH Output Hold From Address Change o 
tLl Output Low Z Time{l,4) 5 
tHZ Output High Z Time(1,4) 15 
tpu Chip Enable to Power Up Time(4) o 
tPD Chip Disable to Power Down Time(4) 50 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(5) (Continued) 

7130 x 55 7130 x 70 7130 x 90 7130 x 100 
7140 x 55 7140 x 70 7140 x 90 7140 x 100 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. 
Read Cycle 

tRC Read Cycle Time 55 - 70 - 90 - 100 -
1M Address Access Time - 55 - 70 - 90 - 100 
tACE Chip Enable Access Time - 55 - 70 - 90 - 100 
tAOE Output Enable Access Time - 35 - 40 - 40 - 40 
tOH Output Hold From Address Change 0 - 0 - 10 - 10 -
tLl Output Low Z Time (1,4) 5 - 5 - 5 - 5 -
tHZ Output High Z Time{l ,4) - 30 - 35 - 40 - 40 
tpu Chip Enable to Power Up Time(4) 0 - 0 - 0 - 0 -
tPD Chip Disable to Power Down Time(4) - 50 - 50 - 50 - 50 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2, 3 and 4). 
2. oDe to +70De temperature range only. 
3. ·55De to + 125De temperature range only. 
4. This parameter guaranteed but not tested. 
5. ·x· in part numbers indicates power rating (SA or LA). 
6. Not available in DIP packages, see 7030/40 data sheet. 
7. DIP packages for ODe to + 70De only, see 7030/40 data sheet. 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE (1,2,4) 

ADDRESS 

7130 x 45 
7140 x 45 

Min. Max. 

45 
45 
45 
30 

o 
5 

20 
o 

50 

7130 x 120(3) 
7140 x 120(3) 

Min. Max. 

120 -
- 120 
- 120 
- 60 
10 -
5 -
- 40 
0 -
- 50 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

268911>1 09 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

2689tl110 

=1
~----------------------tRc----------------------~E 

: __ =~~=--~=--~-t-O~H~~~t-AA-----.:,:::::~~~.-I------------------------ -to-H-----------

DATA OUT PREVIOUS DATA VALID DATA VALID 

2689drw07 
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IDT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE (1,'3) 

tACE 

CE ~~ /£ 

tACE tHZ 

OE ~, /1{' 

~tLZ----' -tHZ----to 

~~ ( ( ~~ DATA VALID 
.. ,,= 
~ 

DATA OUT 

tLZ 

~tPu '. tPD 

50%~ ___ _ 
Icc l 

CURRENT IS8 __________ A 50% 

2689drw08 

NOTES: 
1. RiW is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 
3. Addresses valid prior to or coincident with CE transition low. 
4. ~=VIL. . 
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IDT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL·PORT RAM 8K (lK x 8·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) 

7130 x 20(2,8) 7130 x 25(8) 7130 x 30(8) 
7140 X 20{2,8) 7140 X 25(8) 7140 X 30(8) 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

Write Cycle 

twc Write Cycle Time(S) 20 - 25 - 30 -
tEW Chip Enable to End of Write 15 - 20 - 25 -
tAW Address Valid to End of Write 15 - 20 - 2.&, :::)\~~ -
tAS Address Set·up Time 0 - 0 - ':'::,.\~F:\::, ':', -
twP Write Pulse Width (6) 15 - 20 .,:;:~ \:{"'25 -
twR Write Recovery Time 0 - O::,:t",,:::1,:;::¥', 0 -
tow Data Valid to End of Write 10 - ,', '>4 2 :::~:>" -" - 15 -
tHZ Output High Z Time (1,4) - ":,:,,,:::::8)\':: .:.:.:::~ 10 - 12 
tOH Data Hold Time 0 :\:(''-'''::;:;' , 0 - 0 -
twz Write Enabled to Output in High Z{l, 4) - 8 - 10 - 12 

tow Output Active From End of Write (1,4) 0 - 0 - 0 -

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) 

7130 x 55 7130 x 70 7130 x 90 
7140 x 55 7140 x 70 7140 x 90 

Symbol Parameter Min. Max. Min. Max. Min. Max. 
Write Cycle 

twc Write Cycle Time(S) 55 - 70 - 90 -
tEW Chip Enable to End of Write 40 - 50 - 85 -
tAW Address Valid to End of Write 40 - 50 - 85 -
tAS Address Set·up Time 0 - 0 - 0 -
twp Write Pulse Width (0) 40 - 50 - 55 -
tWR Write Recovery Time 0 - 0 - 0 -
tow Data Valid to End of Write 20 - 30 - 40 -
tHZ Output High Z Time (1, 4) - 30 - 35 - 40 
tDH Data Hold Time 0 - 0 - 0 -
twz Write Enabled to Output in High Z (1,4) - 30 - 35 - 40 
tow Output Active From End of Write{l, 4) 0 - 0 - 0 -

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1,2,3 and 4). 
2. O°C to +70oe temperature range only. 
3. -55°C to +12Soe temperature range only. 
4. This parameter guaranteed but not tested. 
5. For MASTER/SLAVE combination,!We = taM + twP. 
6. Specified for OE at high (Refer to "liming Waveform of Write Cycle", Note 7) 
7. ·x· in part numbers indicates power rating (SA or LA). 
8. Not available in DIP packages, see 7030/40 data sheet. 
9. DIP packages for ooe to +70°C only, see 7030/40 data sheet. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Parameter(l) 

NOTE: 268911>113 

1. This parameter is determined by device characterization but is not 
production tested. 

7.1 

7130 X 35(9) 7130 X 45 
7140 X 35(9) 7140 X 45 

Min. Max. Min. Max. Unit 

35 - 45 - ns 

30 - 35 - ns 
30 - 35 - ns 
0 - 0 - ns 

30 - 35 - ns 
0 - 0 - ns 

20 - 20 - ns 

- 15 - 20 ns 

0 - 0 - ns 

- 15 - 20 ns 

0 - 0 - ns 
268911>111 

7130 x 100 7130 x 120(3) 

7140 x 100 7140 x 120(3) 

Min. Max. Min. Max. Unit 

100 - 120 - ns 

90 - 100 - ns 
90 - 100 - ns 

0 - 0 - ns 

55 - 65 - ns 

0 - 0 - ns 

40 - 40 - ns 

- 40 - 40 ns 
0 - 0 - ns 

- 40 - 50 ns 

0 - 0 - ns 
268911>112 

8 



1DT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (RIW CONTROLLED TIMING) (1 ,2,3,7) 

twc 

ADDRESS 

DE 

CE 

twp(7) 

RIW 

DATA OUT 

tDW tDH 

DATA IN 

2689drwOQ 

TIMING WAVEFORM OF WRITE CYCLE NO.2, (CE CONTROLLED TIMING)(1 ,2,3,5) 

twc 

ADDRESS :=) K )K 
tAW 

'} )~ 

4--tAS tEW tWR f4--

I tow tDH J 

I., ~ 
I'\.. /I 

DATA IN 

2689drw 10 

NOTES: 
1. RiW must be high during all address transition·s. 
2. A write occurs during the overlap (lEW or twp) of a low CE and a low RJw. 
3. twR is measured from the earlier of CE or RiW going high to the end of the write cycle. 
4. During this period, the 110 pins are in the output state and input signals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RiW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 
7. If DE is low during a RiW controlled write cycle, the write pulse width must be larger of twP or (twz + tow) to allow the 1/0 drivers to tum off and data to 

be placed on the bus for the required tow. If OE is high during an RiW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 
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1DT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL-PORT RAM 8K (1K x 8-6IT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (8) 

7130 X 20(1,10) 7130 x 25 (10) 7130 X 30(10 7130 X 35(111 7130 X 45 
7140 X 20(1,10) 7140 X 25(10) 7140 X 30(10) 7140 X 35(11) 7140 X 45 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

BUSY TIMING (FOR MASTER 1DT7130 ONLY) 
tBAA BUSY Access Time to Address - 20 - 25 - 30 - 35 - 35 ns 

tBDA BUSY Disable Time to Address - 18 - 20 - 25 - 30 - 35 ns 
tBAC BUSY Access Time to Chip Enable - 20 - 20 - 25 - 30 - 30 ns 

tBDC BUSY Disable Time to Chip Enable - 18 - 20 ~. .\ 25 - 25 - 25 ns 

tWDD Wr~e Pulse to Data Del(!YlJ) - 45 - 50 tS;:::. \:·55 - 60 - 70 ns 
tDDD Wr~e Data Valid to Read Data Delay(3) - 30 - ~$ :.1)\,1;. . 33 - 35 - 45 ns 
tAPS Arbitration Priority Set-up Time (4) 5 - 5. ::::::.'::~ -. 5 - 5 - 5 - ns .-:.:-.. ::-:.::.:.-

mDD BUSY Disable to Valid Data(5) - Noteq .-;. .:.:. ,,/:Note 5 - Note 5 - Note 5 - Note 5 ns :':-, 

BUSY INPUT 11MING (FOR SLAVE IDT7140 ONLY) .::{'::}:::::;': :::::;::/::.-

twB Wr~e to BUSY Input(6) O::()i+'-::::' . 0 - 0 - 0 - 0 - ns 
twH Wr~e Hold After BUSY(7) 12 -.::. - 15 - 20 - 20 - 20 - ns 
twDD Wr~e Pulse to Data Delay(9) - 45 - 50 - 55 - 60 - 70 ns 
tDDD Wr~e Data Valid to Read Data Delay (9) - 30 - 35 - 35 - 35 - 45 ns 

2689t>114 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (8) 

7130 x 55 7130 x 70 7130 x 90 7130 x 100 7130 x 120(2) 

7140 x 55 7140 x 70 7140 x 90 7140 x 100 7140 x 120(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
BUSY 11MING (FOR MASTER IDT7130 ONLY) 
tBAA BUSY Access Time to Address - 45 - 45 - 45 - 50 - 60 ns 
tBDA BUSY Disable Time to Address - 40 - 40 - 45 - 50 - 60 ns 
tBAC BUSY Access Time to Chip Enable - 35 - 35 - 45 - 50 - 60 ns 
tBDC BUSY Disable Time to Chip Enable - 30 - 30 - 45 - 50 - 60 ns 
twDD Wr~e Pulse to Data Delay(3) - 80 - 90 - 100 - 120 - 140 ns 
tDDD Wr~e Data Valid to Read Data Delay(3) - 55 - 70 - 90 - 100 - 120 ns 
tAPS Arbitration Priority Set-up Time(4) 5 - 5 - 5 - 5 - 5 - ns 
tBDD BUSY Disable to Valid Datal!)) . - Note 5 - Note 5 - Note 5 - Note 5 - Note 5 ns 
BUSY INPUT 11MING (FOR SLAVE IDT7140 ONLY) 
twB Wr~e to BUSY Input(!)) 0 - 0 - 0 - 0 - 0 - ns 
twH Write Hold After BUSy(7) 20 - 20 - 20 - 20 - 20 - ns 
twDD Write Pulse to Data Delay(9) - 80 - 90 - 100 - 120 - 140 ns 
toDD Write Data Valid to Read Data Delay(9) - 55 - 70 - 90 - 100 - 120 ns 

NOTES: 26891b115 

1. ooe to +70oe temperature range only. 
2. -55°C to +125°e temperature range only. 
3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For Master IDT7130 only)-. 
4. To ensure that the earlier of the two ports wins. 
5. teoo is a calculated parameter and is the greater of 0, IWoo-twp (actual) or toDD-tow (actual). 
6. To ensure that the write cycle is inhibited during contention. 
7. To ensure that a write cycle is completed after contention. 
S. ·x" in part numbers indicates power rating (SA or LA). 
9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7140 

Only)". 
10. Not available in DIP packages, see 7030/40 data sheet. 
11. DIP packages for ooe to +70oe only, see 7030/40 data sheet. 
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1DT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF REAO WITH BUSY (1,2,3) (FOR MASTER 1017130 ONLY) 

twc 

ADDRR )K MATCH )( 
twp 

RlWR 'I'\. /~ 

DATAINR 

tow )K0" )( VALID 

i4-tAPS(l) 

ADDRL MATCH 

) tBOA-- tBOO~ 

BUSYL \ LA 
twoo 

DATAOUTL )( VALID 

to~D (4) 

NOTES: 
1. To ensure that the earlier of the two ports wins. 
2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

2689 drw 11 

3. Device is continously enabled for both ports. 
4. OE at LO for the reading port. 

TIMING WAVEFORM OF REAO WITH PORT-TO-PORT OELAy(1,2,3)(FOR SLAVE 1017140 ONLY) 

ADDRR 

L twc 

>k MATCH )K 
twp 

'I\. /V' 

DATAINR 

tow )KDH 
)( VALID 

ADDRL MATCH 

twoo 

DATAOUTL )( VALID 

toDD 

NOTES: 
1. Assume BUSY input at HI for the writing port. and OE at LO for the reading port. 2689 drw 12 
2. Write Cycle parameters should be adhered to in order to ensure proper writing. 
3. Device is continuosly enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE 1017140 ONLY) 

JI4----twp----t~ 

Rfii ~ !-_tWB--f' _" ttWH~ 
BUSY '~ If' 

2689 drw 13 
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1DT7130SAlLA AND IDT7140SAlLA 
CMOS DUAl·PORT RAM 8K (1K x 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 

eEL VALID FIRST: 

ADDR=:)< ADDRESSES MATCH >C LANDR 

CEl 1.m

h r:'BOC=1 
CER 

BUSYR 
'BAC~ 

2689drw 14 

eER VALID FIRST: 

ADDR=:)< ADDRESSES MATCH >C LANDR 

CER 1.APS
h r:'BOC=1 

CEl 

BUSYl 
'BAC~ 

2689drw 15 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION(1) 

LEFT ADDRESS VALID FIRST: 

t+-----tRC OR twc----~ 

ADDRl ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRR 

________ tB_A_A, 14---tBDA---}-toI ._--------
BUSYR --------------

2689 drw 16 

RIGHT ADDRESS VALID FIRST: 

i4-----tRC OR twc----+t 

ADDRR ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRl 

.BAA=1 ______ :_-_-_ -_ -_-_tB_D_A~~~~=}--toI ._--------
2689drw 17 

NOTE: 
1. CE"L =~R = V,L 

7.1 12 



IDTI130SAlLA AND IDTI140SAlLA 
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (3) 

Symbol Paramoter 
Interrupt Timing 

lAS Address Set-up Time 
twR Wr~e Recovery Time 
tiNS Interrupt Set Time 
tlNR Interrupt Reset Time 

7130 x 20(1,4) 7130 x 25(4) 
7140 x 20(1,4) 7140 x 25(4) 
Min. Max. Min. Max. 

AC ELECTRICAL CHARACTERISTICS OVER THE 

7130 x 30(4) 
7140 x 30(4) 
Min. Max. 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 
7130 x 55 7130 x 70 
7140 x 55 7140 x 70 

Symbol Parameter Min. Max. Min. 
Interrupt Timing 
lAS Address Set·up Time 0 - 0 
tWR Wr~e Recovery Time 0 - 0 
tiNS Interrupt Set Time - 45 -
tlNR Interrupt Reset Time - 45 -

NOTES: 
1. O°C to + 70°C temperature range only. 
2. -55°C to +12SoC temperature range only. 
3. 'x' in part numbers indicates power rating (SA or LA). 
4. Not available in DIP packages, see 7030/40 data sheet. 
5. DIP packages for O°C to +70°C only, see 7030/40 data sheet. 

TIMING WAVEFORM OF INTERRUPT MODE (1, 2) 

LEFT SIDE SETS INTR: 
~----------twc----------~ 

ADDRl WRITE3FF 

R.NIL 

Max. 

-
-
50 
50 

7130 x 90 
7140 x 90 
Min. Max. 

0 -
0 -
- 55 

- 55 

7130 X 35(5) 
7140 X 35(5) 
Min. Max. 

o 
o 

35 
35 

7130 x 100 
7140 x 100 
Min. Max. 

0 -
0 -
- 60 

- 60 

7130 x 45 
7140 x 45 

Min. Max. 

o 
o 

40 
40 

7130 x 120(2) 
7140 x 120(2) 
Min. Max. 

0 -
0 -
- 70 

- 70 

Unit 

ns 
ns 
ns 
ns 

2689tl118 

Unit 

ns 
ns 
ns 
ns 

2689tl117 

IIN51 ..... _______________________ _ 
2689drw 18 

RIGHT SIDE CLEAR INTR: 
~-------------tRC--------------~ ---ADDRR READ3FF 

RlWR 

OER 'SsSSSSSSSSSSSSS~ / 
INTR 

~IINRJ _______ _ 
NOTES: 2689drw 19 

1. CE"L = CE"R = VIL 
2. iNTL and INTR are reset (high) during power up. 

7.1 13 
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1DT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL-PORT RAM 8K (lK x 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF INTERRUPT MODE(1, 2) 

RIGHT SIDE SETS INTL: 

14------twc------+t 

ADORA WRITE 3FE 

RiWR 
_____________ t_'N __ S~ 

INTl 

~----------------------------------------------
268lIdrw20 

LEFT SIDE CLEAR INTL: 

14--------tRC--------+t ----
READ3FE 

OEl ,SSSSSSSSSSSSSSS'k / 
_ . . l==tINRJt 
INTl 

---------------------------------------------
2689 drw 21 

NOTES: 
1. eEL = eER = Vll 
2. iNTR and INTl are reset (high) during power up. 

16-81T MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

Riw Riw -
IDT7130 

RlW RlW 

MASTER 
BUSY BUSY 

-AAA +5V +5V J\.AA vy y VYV 

R/W RlW 
IDT7140 
SLAVE 

BUSY BUSY 

2689 drw22 

NOTE: 
1. No arbitration in IDT7140 (SLAVE). BUSY-IN inhibits write in IDT7140 (SLAVE). 

7.1 14 



IDTI130SAlLA AND IDTI140SAlLA 
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) 

FUNCTIONAL DESCRIPTION: 
The IDT7130/IDT7140 provides two ports with separate 

control, address and VO pins that permit independent access 
for reads or writes to any locations in memory. The IDT71301 
IDT7140 has an automatic power down feature controlled 
by CE. T~~...9E controls on-chip power down circuitry that 
p~~IJ}]!§J~!U~SpefJiy'eJ)~.r1_ tc>-gQJpto. a standby mode ,YJ.b.en 
not_select~q(CE_high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its 
own O"'!:!!put Enable control (OE). In the read mode, the 
port's OE turns on the output drivers when set LOW. Non
contention READ/WRITE conditions are illustrated in Table 
1. 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) 
is assigned to each port. TheJgttJ?:9.rt intelTlJptflag (INTl) 
is set when the right port writes to memory location 3FE 
(HEX). Th~ left port clears the interrupt by reading address 
location 3,~~.~:, Likewise, the right port interrupt flag (INTR) is 
set when the left port writes to memory location 3FF (HEX) 
and to clear the interrupt flag (INTR), the right port must 
read the memory location 3FF. The message (a-bits) at 
3FE or 3FF is user defined. If the interrupt function is not 
used, address locations 3FE or 3FF are not used as 
mailboxes, but as part of the random access memory. Refer 
to Table II for the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a 
chip enable match down to 5ns minimum and determine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determine which port has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
important to note that the operation is invalid for the port 

7.1 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

that has BUSY set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration ar~ovided: (1) if the addresses match and are 
valid before CE, on-Chip control logic arbitrates between 
CEl and CER for access; or (2) if the CEs are low before 
an address match, on-chip control logic arbitrates between 
the left and right addresses for access (refer to Table II). In 
either mode of arbitration, the delayed port's BUSY flag is 
set and will reset when the port granted access completes 
its operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible that one will activate its BUSYl 
while another activates its BUSYR signal. Both sides are 
now busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the "Busy Lock-Out" problom, IDT has dovolopod 
a MASTER/SLAVE approach whoro only ono arbitrator, In 
the MASTER, is used. The SLAVE has BUSY Inputs which 
allow an interface to the MASTER with no external 
components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the writing of 
the SLAVE RAMs must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conversely, the 
write pulse must extend a hold time past BUSY to ensure 
that a write cycle takes place after the contention is resolved. 
This timing is inherent in all dual-port memory systems where 
more than one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a I 
contention occurs, the write to the SLAVE will be inhibited . 
due to BUSY from the MASTER. 

15 



IDT7130SAlLA AND IDT7140SAlLA 
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) 

TRUTH TABLES 

TABLE 1- NON-CONTENTION 
READIWRITE CONTROL(4) 

Left Or Right Port (1) 

RfiJ CE OE [)o..7 Function 
X H X Z Port Disabled and in Power 

Down Mode IS92 or IS94 
X H X Z CER .. CEL - H, Power Down 

Mode, IS91 or IS93 
L L X DATAIN Data on Port Written into Memory(2) 
H L L DATAoUT Data in Memory Output on portIa) 
H L H Z High Impedance Outputs 

268911>118 
NOTES: 
1. AoL-A9L;MOR-A9R 

2. If BUSY = L, data is not written 
3. If BUSV = L, data may not be valid, see twDD and toDD timing. 
4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

TABLE II - INTERRUPT FLAG (1,4) 
Left Port 

RlWL CEL OEL AOL-A9L INTL RlWR 
L L X 3FF X X 
X X X X X X 
X X X X U3) L 
X L L 3FE H(2) X 

NOTES: 
1. Assumes BUSYL = BUSYR= H. 
2. If BUSVL = L, then NC. 

TABLE 111- ARBITRATION (2) 
Left Port Right Port 

CEL AOL-A9L CER AOR-A9R 
H X H X 
L Any H X 
H X L Any 
L ~ AOR-A9R L ~ AOL-A9L 

Address Arbitration With CE Low Before Address Match 
L LV5R L 
L RV5L L 
L Same L 
L Same L 

CE Arbitration With Address Match Before CE 
LL5R = AOR-A9R LL5R 
RL5L = AOR-A9R RL5L 
LW5R = AOR-A9R LW5R 
LW5R = AOR-A9R LW5R 

NOTES: 
1. TNT Flags Don't Care. 
2. X = DON'T CARE, L = LOW, H = HIGH 

L V5R = Left Address Valid ~ 5ns before right address. 
RV5L = Right Address Valid ~-5ns cefore lef(address~' 

LV5R 
RV5L 
Same 
Same 

= AOL-A9L 
= AOL-A9L 
= AOL-A9L 
= AOL-A9L 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Right Port 
CER OER AOL-A9R INTR Function 

7.1 

X X X U2) Set Right INTR Flag 

L L 3FF H(3) Reset Right INTR Flag 

L X 3FE X Set Left INTL Flag 
X X X X Reset Left INTL Flag 

268911>119 

3. If BUSYR = L, then NC. 
4. H = HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE 

Flags(1) 

BUSYL BUSYR Function 

H H No Contention 

H H No Contention 
H H No Contention 

H H No Contention 

H L L-Port Wins 

L H R-Port Wins 
H L Arbitration Resolved 
L H Arbitration Resolved 

H L L-Port Wins 

L H R-PortWins 

H L Arbitration Resolved 

L H Arbitration Resolved 
268911>120 

Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left ~ = LOW ~ 5ns before Right CEo 
RL5L = Right ~ = LOW ~ 5ns before Left ~. 
LW5R = Left and Right ~ = LOW within Sns of each other. 

16 



IDT7130SAlLA AND IDT7140SAILA 
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT xxxx _A_ 999 _A __ A 
Device Type Power Speed Package Process! 

Temperature 
Range 

Commercial (O°C to +70°C) y:LANK 
Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

P Plastic DIP 
C Sidebraze DIP (600 mil) 
J Plastic Leaded Chip Carrier 

'--------1 L48 48-Pin Leadless Chip Carrier 
L52 52-Pin Leadless Chip Carrier 
F Flatpack 

20 
25 
30 
35 

Commercial Only 

'--__________ ~45 
55 
70 
90 
100 
120 

Speed in Nanoseconds 

ILA 
~------------~ISA 

~ __________________ ___f7130 
7140 

7.1 

Military Only 

Low Power 
Standard Power 

8K (1 K x 8-Bit) MASTER Dual-Port RAM 
8K (1 K x 8-Bit) SLAVE Dual-Port RAM 

2689 drw23 
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G® CMOS DUAL-PORT RAM PRELIMINARY 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

-Military: 25/35/45ns (max.) 
-Commercial:20/25/35ns (max.) 

• Low-power operation 
-IDT7030/40SA 

Active: 375mW (typ.) 
Standby: SmW (typ.) 

-IDT7030/40LA 
Active: 375mW (typ.) 
Standby: 2mW (typ.) 

8K (1K x 8-BIT) 

• MASTER IDT7030 easily expands data bus width to 1S-
or-more-bits using SLAVE IDT7040 

• On-chip port arbitration logic (IDT7030 only) 
• BUSY output flag on IDT7030; BUSY input on IDT7040 
• INT flag for port-to-port communication 
• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TTL-compatible, single 5V ±1 0% power supply 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

IDT7030SAlLA 
IDT7040SAlLA 

DESCRIPTION: 
The IDT70301lDT7040 are high speed 1 Kx8 dual-port 

static RAMs. The IDT7030 is designed to be used as a 
stand-alone 8-bit dual-port RAM or as a "MASTER" dual
port RAM together with the IDT7040 "SLAVE" dual-port in 
1S-bit-or-more word width systems. Using the IDT MASTER! 
SLAVE dual-port RAM approach in 1S-or-more-bit memory 
system applications results in full-speed, error-free operation 
without the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOSTM high-performance 
technology, these devices typically operate on only 375mW 
of power at maximum access times as fast as 20ns. Low
power (LA) versions offer battery backup data retention 
capability, with each dual-port typically consuming 200J,lw 
from a 2V battery. 

The IDT70301lDT7040 devices are packaged in 48-pin 
sidebraze or plastic DIPs. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 

A9l ..--H-- A9R 
A7l A7R 

1I00l .-------.-----'---'--- I/OOR 

OOn OOm 
BUSYl(1) o.,-~====:;--:. L----;====~-r--o BUSYR(1) 

ASl ,...----=--...,.. ASR 

AOl AOR 

NOTE: 2690 drw 01 
1. IDT7030 (MASTER): BUSY is open drain output and requires pullup resistor. 

IDT7040 (SLAVE): BUSY is input. 
2. Open drain output: requires pull up resistor. 

CEMOS is a trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

el990 Integrated Device Technology, Inc 7.2 

SEPTEMBER 1990 

DSC-1078/· 
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IDT1030SAlLA AND IDT1040SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) 

PIN CONFIGURATIONS 

CEl 
RNh 

BUSYl 
INfl 
DEL 
AOl 
All 
A2l 
A3l 
A4l 
ASl 

GND 
A6l 
A7l 
Aal 
A9l 

I/OOl 
I/Oll 
I/02l 
I/03l 
I/04l 
I/OSl 
I/06l 
I/07l 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

~R 
RIWR 
BUSYR 
Al0R 
DER 
AOR 
Am 
A2R 
A3R 
A4R 
ASR 
Vee 
A6R 
A7R 
AaR 
A9R 
I/07R 
I/06R 
I/OSR 
I/04R 
I/03R 
I/02R 
1I01R 
I/OOR 

2690 drw02 

DIP 
TOP VIEW 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBrAs Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 

Temperature 

lOUT DC Output 50 50 mA 
Current 

269011>101 

NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RA TI NGS 

may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

7.2 

RECOMMENDED 
DC OPERATING CONDITIONS 

Symbol Parameter Min. Typ. Max. Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

GND Supply Voltage 0 0 0 V 

VrH Input High Voltage 2.2 - 6.0 V 

VrL Input Low Voltage -0.5(1) - 0.8 V 
269011>102 

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Military -55°C to + 125°C OV 5.0v± 10% 

Commercial O°Cto +70°C OV 5.0v ± 10% 
269011>103 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Parameter(l) 

NOTE: 269011>104 

1. This parameter is determined by device characterization but is not 
production tested. 

2 
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IDT7030SAlLA AND 1DT7040SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC = 5.0V ±10%) 

IDT7030SA IDT7030LA 
IDT7040SA IDT7040LA 

Symbol Parameter Test Conditions Min. Max. Max. Max. Unit 

Plil Input Leakage Vee = 5.5V, VIN = OV to Vee - 10 - 5 JlA 
Current 

Illol Output Leakage CE .. VIH, Your = OV to Vee - 10 - 5 JlA 
Current 

Val Output Low Voltage IOl = 4.0mA - 0.4 - 0.4 V 
(1/00-1/07) 

Val Open Drain Output IOl = 16mA - 0.5 - 0.5 V 
Low Voltage (BUSY, INT) 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 

2690lbI05 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1)(VCC = 5.0V ± 10%) 

7030 x 20(2) 7030 x 25 7030 x 35 7030 x 45(3 
Symbol Parameter Test £ondltlons Version 7040 x 20(2) 7040 x 25 7040 x 35 7040 x 45(3 Unit 

Typ. Max. Typ. Max. Typ. Max. Typ. Max. 
Icc Dynamic Operating CE = Vll 

Mil. 
SA 75 300 75 280 75 270 

Current (Both Ports Outputs Open LA ....... 75 220 75 200 75 190 mA 
Active f = fMAX(4) 

Com'!. SA 75 28(f:::: 75 250 75 240 
LA 75 /1'QO:::::: 75 180 75 180 

IS81 Standby Current CEl and CER ~ VIH SA :::~:::L:. 25 75 25 75 25 75 
(Both Ports - TTL f = fMAX(4) Mil. LA ;:::::::::~::::. 25 55 25 55 25 55 mA 
Level Inputs) Com'!. SA 25::::::::::::$?:: 25 65 25 65 

LA 25 AS 25 45 25 45 

IS82 Standby Current CEl or CER ~ VIH SA ;::::::::::::~ 50 180 46 170 40 160 

(One Port - TTL Active Port Outputs 
Mil. LA -t,:,t:::::;2- 50 140 46 130 40 125 

mA 
Level Inputs) Open, f = fMAX(4) Com'l. SA f?Q::::::A80 50 170 46 155 

LA $0.:::::::=:130 50 120 46 110 

IS93 Full Standby Current Both Ports CEl and SA 
::/!t-

1.2 40 1.2 35 1.0 35 
(Both Ports - All CER ~ Vee -0.2V Mil. LA .::~ 0.4 10 0.4 10 0.2 10 

mA 
CMOS Level Inputs) VIN ~ Vee -0.2V ~r 

Com'l. SA \1;2 }: 15 1.2 15 1.2 15 
VIN ~ 0.2V,f = O( ) LA ::::~nt:::: 4 0.4 4 0.4 4 

IS94 Full Standby Current One Port CEl or SA :.:. L 50 170 45 150 40 140 
Mil. :~::;~~::;~?:. (One Port - All CER ~ Vee -0.2V LA 46 135 42 115 35 105 mA 

CMOS Level Inputs, VIN ~ Vee -0.2V or Com'l. SA '::AM 160 50 150 45 135 
f = 0(5)) VIN $ 0.2V Active Port LA 46 125 46 115 42 105 

Outputs Open, f = fMAX(4) 

NOTES: 
2690lbl06 

1. x in part numbers indicates power rating (SA or LA). 
2. O°C to +70°C temperature range only. 
3. -55°C to +t25°C temperature range only. 
4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of tltRC, and using "AC TEST 

CONDITIONS· of input levels of GND to 3V. 
5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7D3DSAILA AND IDT7D4DSAILA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) IIIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS (LA Version Only) 

IDT7030LAnDT7040LA 
Symbol Parameter Test Conditions Min. 

VOR Vee for Data Retention 2.0 

IccOR Data Retention Current I Mil. -
Vec - 2.0V, CE ~ Vcc -0.2V I Com'l. -

tCOR(3) Chip Deselect to Data 
VIN ~ Vcc -0.2V or VIN S 0.2V 

0 

Retention Time 
tR(3) Operation Recovery 

Time 

NOTES: 
1. Vee = 2V, TA = +25°C 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

Vec 

tRC(2) 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiselFali Times 

Typ$1) 

-
100 

100 

-

-

Max. 

0 

4000 

1500 

-

-

GND T03.0V 
5ns 
1.5V 
1.5V 

Unit 

V 

~ 

~ 
ns 

ns 

26901bI07 

4.5V VDR~ 2.0V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1, 2 & 3 

CE d
lCDR 

VcR I , 
VIH 

5V 

12500 

DATA OUT 

7750 30pF* 

Figure 1. Output Load 

5V 

~ 270<1 

BUSY or INT --i 
130P

P 

Figure 3. BUSY and INT 
Output Load 

IRb 

VIH 

2690 drw 03 

* Including scope and jig 

7.2 

5V 

12500 

DATA OUT -...--... 

7750 5pF* 

Figure 2. Output Load 
(for tHZ, tLZ, twz, and tow) 

2690drw04 
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1DT7030SAlLA AND 1DT7040SAlLA 
CMOS DUAL·PORT RAM aK (1K x a·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(S) 

7030 X 20(2) 7030 X 25 7030 X 35 7030 X 45(3) 
7040 X 20(2) 7040 x 25 7040 x 35 7040 x 45(3) 

Symbol Parameter Min . Max. Min. Max. Min. Max. Min. Max. Unit 
Read Cycle . :;~:}:':':': 

tRC Read Cycle Time 20 ;t::r:':'~- 25 -- 35 -- 45 -- ns 
1M Address Access Time -- <::;=:t:·20 -- 25 -- 35 -- 45 ns 
tACE Chip Enable Access Time -- .:::;::}::;:20 -- 25 -- 35 -- 45 ns 
tAOE Output Enable Access Time -- ::::):':::::: 10 -- 12 -- 25 -- 30 ns 
tOH Output Hold From Address Change 0 :;:;:;:{:;:;:- 0 -- 0 -- 0 -- ns 
tLZ Output Low Z Time (1.4) 0 :) -- 0 -- 0 -- 0 -- ns 
tHZ Output High Z Time(1·4) -- J:.} 8 -- 10 -- 15 -- 20 ns 
tpu Chip Enable to Power Up Time(4) 0 {.:.: -- 0 -- 0 -- 0 -- ns 
tPD Chip Disable to Power Down Time(4) -j 50 --:::.;.,. 50 -- 50 -- 50 ns 

NOTES: 
26901bI09 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1. 2 and 3). 
2. DoC to +70°C temperature range only. 
3. -55°C to +125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. ·x· in part numbers indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE (1,2,4) 

=i
------------------------tRc----------------------~E 

ADDRESS 

:_=~~=--~=--~-t-O:H::--tAA--~~.-.---------------~-.-1----------------------- -to-H-----------

DATAOlJf PREVIOUS DATA VALID VALID DATA 

2690 drw 05 
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IDT7030SAlLA AND IDT7040SAlLA 
CMOS DUAL-PORT RAM 8K (1 K X 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE (1,3) 

lACE 

CE ,~ /~ 

lACE 1HZ 

OE ~i\. J't" 

I4-ILZ-. i+-IHZ---' 

~~ < < ~: DATA VALID -"II:. 
,~ 

DATA OUT 

ILZ 

I4-lpu 

CURRENT::: ______________ ~~50% 
I~ tPD 

NOTES: 
2690drw08 

1. RIW is high for Read Cydes. 
2. Device is continuously enabled, ~ = VIL. 
3. Addresses valid prior to or coincident with CI: transition low. 
4. OE' = VIL. 

7.2 6 

I 



IDT7030SAlLA AND 1DT7040SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-81T) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(7) 

7030 x 20(2) 7030 x 25 7030 x 35 7030 x 45(3) 
7040 x 20(2) 7040 x 25 7040 x 35 7040 x 45(3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 
Write Cycle 

20 ':', - 25 35 45 ns twc Write Cycle Time(S) 
tEW Chip Enable to End of Write 15 .. :::.'::~.'~.~;... 20 30 35 ns 
tAw Address Valid to End of Write 15 .fJ~:.:.:- 20 30 35 ns 
tAs Address Set-up Time 0 ~~~::.'::~\:- 0 0 0 ns 
twP Write Pulse Width(6) 15·::{(:;:;- 20 30 35 ns 
twR Write Recovery Time 0:::::::/::::'- 0 0 0 ns 
tow Data Valid to End of Write 10:::::tr;'- 12 20 20 ns 
tHZ Output High Z Time(l,4) ~::.:::::.:~;~. 8 10 15 20 ns 
tDH Data Hold Time O:;::::?:=:,j' - 0 0 0 ns 
twz Write Enabled to Output in High Z(l,4) ~:?;.:.~ 8 10 15 20 ns 
tow Output Active From End of Write \1,4) 0..:.:::.::::. - 0 0 0 ns 

NOTES: 2690lbI10 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -55°C to +125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. For MASTER/SLAVE combination, twc = taM + twP. 
6. Specified for OE at high (Refer to "Timing Waveform of Write Cycle", Note 7) 
7. "x" in part numbers indicates power rating (SA or LA). 
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IDT7030SAlLA AND IDT7040SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-81T) UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (RIW CONTROLLED TIMING) (1,2,3,7) 

twc 

ADDRESS 

DE 

CE 

twp(7) 

ANi 

DATA OUT 

tow tDH 

DATA IN 

2600drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2, (CE CONTROLLED TIMING) (1,2,3,S) 

twc 

ADDRESS =>K )K 
tAW 

} ./~ 
+--tAS tEW tWR -

RNI 

tow tOH 

I., ~ 
I' /] 

DATA IN 

2690 drw 08 

NOTES: 
1. RJW must be high during all address transitions. 
2. A write occurs during the overlap (lEW or twp) of a low CE and a low RlW. 
3. twR is measured from the earlier of CE or RJW going high to the end of the write cycle. 
4. During this period, the 1/0 pins are in the output state and input signals must not be applied. 
S. If the CE low transition occurs simultaneously with or after the RJW low transition, the outputs remain in the high impedance state. 
S. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). 
7. If OE is low during a RJW controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the 1/0 drivers to tum off and data to 

be placed on the bus for the required tDW. If OE is high during an RJW cOlitrolled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 
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IDTI030SAlLA AND IDTI040SAlLA 
CMOS DUAL·PORT RAM aK (1K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(8) 

7030 x 20(1) 7030 x 25 7030 x 35 7030 x 45(2) 

7040 x 20(1) 7040 x 25 7040 x 35 7040 x 45(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Busy Timing (For Master IDT7030 Only) 

tBAA BUSY Access Time to Address - 20 - 25 - 35 - 35 ns 

tBOA BUSY Disable Time to Address - ':', 18 - 20 - 30 - 35 ns 

mAC BUSY Access Time to Chip Enable - .::::::: :::20 - 20 - 30 ,- 30 ns 

tBOC BUSY Disable Time to Chip Enable - '\':::::::;:18 - 20 - 25 - 25 ns 

twoo Write Pulse to Data Delay (3) - :::::::::::::::45 - 50 - 60 - 70 ns 

toDD Write Data Valid to Read Data Delay(3) - :::::::::::::::30 - 35 - 45 - 55 ns 

tAPS Arbitration Priority Set-up Time (4) 5.::::::}:::::- 5 - 5 - 5 - ns 

moo BUSY Disable to Valid Data (5) - :'::::':'Note 5 - Note 5 - Note 5 - NoteS ns 

Busy Input Timing (For Slave IDT7040 Only) i{t}: 
tWB Write to BUSY Input (6) O::?jt:·::; - 0 - 0 - 0 - ns 

twH Write Hold After BUSY (7) 12{ - 15 - 20 - 20 - ns 

twoo Write Pulse to Data Delay (9) - 45 - 50 - 60 - 70 ns 

tODD Write Data Valid to Read Data Delay(9) - 30 - 35 - 45 - 55 ns 
26901b111 

NOTES: 
1. O°C to +70°C temperature range only. 
2. -55°C to +125°C temperature range only. 
3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BOSY (For Master IDTI030 only)". 
4. To ensure that the earlier of the two ports wins. 
5. taoo is a calculated parameter and is the greater of 0, twOD-twp (actual) or toDD-tow (actual). 
S. To ensure that the write cycle is inhibited during contention. 
7. To ensure that a write cycle is completed after contention. 
8. ·x· in part numbers indicates power rating (SA or LA). 
9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7040 

Only)". 
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IDT7030SAlLA AND IDT7040SAlLA 
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSY (1,2,3) (FOR MASTER 10T7030 ONLY) 

twc 

ADDRR )K: MATCH )( 
twp 

" /' 

DATAINR 

tow )K0" )( VALID 

-+-tAPS(1) 

ADDRl MATCH 

) 4-tBOA tBOO--' 

BUSYl \ -A 
twoo 

DATAOUTl )( VALID 

toOO(4) 

2690 drw 09 

NOTES: 
1. To ensure that. t.he earlier of the two ports wins. 
2. Writ.e Cycle paramet.ers should be adhered t.o in order t.o ensure proper writ.ing. 
3. Device is cont.inuously enabled for bot.h ports. 
4. OE at. LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT OELAy(1,2,3)(FOR SLAVE 10T7040 ONLY) 

ADDRR 

I twc 

>k MATCH )( 
twp 

" /' 
DATAINR 

tow )K0" )( VALID 

ADDRl MATCH 

twoo 

DATA OUT l )( VALID 

tODD 

NOTES: 2690 drw 10 

1. Assume BUSY input. at. HI for t.he writing port, and OE at. LO for t.he reading port. 
2. Writ.e Cycle paramet.ers should be adhered t.o in order t.o ensure proper writ.ing. 
3. Device is cont.inuously enabled for bot.h ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IOT7040 ONLY) 

JI4-----twp----t~ s: -{_IWB--l' _JIWH~ 
2690 drw 11 
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1DT7030SAlLA AND IDT7040SAlLA 
CMOS DUAL-PORT RAM aK (1K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 
(FOR MASTER IDT7030 ONLY) 

CEl VALID FIRST: 

ADDR ~ ADDRESSES MATCH ~ 
LANDR~----------------------------------------------------~~ 

:::_1:tAPS~__---+I ___ _ 
_______ -C= __ t_BA_C=::1 I-------'BDC~ ,....._----------

BUSYR ~...Jf 
2690 drw 12 

CER VALID FIRST: 

ADDR ~ ADDRESSES MATCH ~ LANDR~~ ___________________________________________________ ~ 

CER __ 1:_;_APsh ____ h ______ _ 
eEL _ 

__ 'BAC=::1. 'BDC~ ,....._____-
BUSYL ~...Jf 

2690 drw 13 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION (1) 

(FOR MASTER IDT7030 ONLY) 
LEFT ADDRESS VALID FIRST: 

14-----tRC OR twc----~ 

ADDR L )K. ADDRESSES MATCH )( __ -J '-____________________ --J '-______________________ _ ADDRESSES DO NOT MATCH 

tAPS I+-
,---------------------~--------------------------~ ADDRR )( 

________ J ~ ____________________ ~----------------------------' 

BUSYR ~tal\A q __________ :II.====~_tB_D_A=====}-+1 
2690 drw 14 

RIGHT ADDRESS VALID FIRST: 

14------tRC OR twc-----+1 

ADDR R )K: ADDRESSES MATCH )( __ -J '-____________________ --J '-______________________ _ ADDRESSES DO NOT MATCH 

tAPS I+-
,---------------------~------------------------~ ADDRL )( 

________ J , ____________________ ~----------------------------' 

BUSYL 

NOTE: 
1. CEl = CER = Vil 

7.2 11 



IDT7030SAlLA AND IDT7040SAlLA 
CMOS DUAL·PORT RAM SK(1K x S·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (3) 

Symbol Parameter 
Interrupt Timing 
tAS Address Set·up Time 
tWR Write Recovery Time 
tiNS Interupt Set Time 
tlNR Interupt Reset Time 

NOTES: 
1. O°C to +70°C temperature range only. 
2. -55°C to + 125°C temperature range only. 
3. ·x· in part numbers indicates power rating (SA or LA). 

7030 x 20(1) 
7040 x 20(1) 
Min. ::Miix. 

at::: 

4· 20. 

TIMING WAVEFORM OF INTERUPT MODE(1, 2) 

LEFT SIDE SETS INTR: 

~----------twc:----------~ 

ADDRL WRiTE3FF 

RlWL 

7030 x 25 
7040 x 25 

Min. Max. 

a 
a 

25 
25 

7030 x35 7030 x 45(2) 
7040 x35 7040 x 45(2) 

Min. Max. Min. Max. Unit 

a a ns 

a a ns 

35 40. ns 
35 40. ns 

2690 1bI12 

______________ t_IN_S={ 

iNTR 

~----------------------------------------------------------------------------------------------------------------
2690 drw 16 

RIGHT SIDE CLEARS INTR: 
~-------------tRc--------------~ 

i---

ADDRR READ 3FF 

RIWR 

OER ,SSSSSSSSSSSSSSSL 
__ . -':::=t INR J 
INTR 

---------------------------------------------------

/ 

NOTES: 2690drw 17 

1. CEl = CER = Vil 
2. INTl and INTR are reset (high) during power up. 

7.2 12 
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1DT7030SAlLA AND IDT7040SAlLA 
CMOS DUAL-PORT RAM SK (1K x S-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF INTERRUPT MODE (1,2) 

RIGHT SIDE SETS INTL: 

1+------lwC------+t 

ADORA WRITE3FE 

RlWR 

_____________ l_IN_S~ 
INTL 

------------------------------------------------------
2690 drw 1B 

LEFT SIDE CLEARS INTL: 

~-------tRC-------~ 

READ 3FE 

DEL ,SSSSSSSSSSSSSSS\k / 
- """"i==tINR Jt....---------------
INTL 

----------------------------------------------------
2690 drw 19 

NOTES: 
1. eEL = CER = Vil 
2. INTR and INTl are reset (high) during power up. 

16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

RIW - -R/W R/W 
IDT7030 

Rm 
MASTER 

BUSY BUSY 

.A.Nv +5V +5V -A/Y'v 

-RIW RIW 
IDT704? 
SLAVE 1) 

BUSY BUSY 

2690 drw 20 

NOTE: 
1. No arbitration in IDT7040 (SLAVE). BUSY-IN inhibits write in IDT7040 (SLAVE). 

7.2 13 



IDT7030SAlLA AND IDT7040SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-BIT) 

FUNCTIONAL DESCRIPTION 
The 10T7030/10T7040 provides two ports with separate 

control, address and VO pins that permit independent access 
for reads or writes to any locations in memory. The IDT7030/ 
IOT7040 has an automatic power down feature controlled 
by CEo The CE controls on-chip power down circuitry that 
permits the re~ctive port to go into a standby mode when 
not selected (CE high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port's 
OE turns on the output drivers when set LOW. Non
contention READ/WRITE conditions are illustrated in Table 
1. 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) 
is assigned to each port. The left port interrupt flag (INTL) 
is set when the right port writes to memory location 3FE 
(HEX). The left port clears the interrupt by reading address 
location 3FE (HEX). Likewise, the right port interrupt flag 
(INTR) is set when the left port writes to memory location 
3FF (HEX) and to clear the interrupt flag (INTR) the right 
port must read the memory location 3FF. The message (8-
bits) at 3FE or 3FF is user defined. If the interrupt function 
is not used, address locations 3FE or 3FF are not used as 
mailboxes, but as part of the random access memory. Refer 
to Table" for the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a 
chip enable match down to Sns minimum and determine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determine which port has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
important to note that the operation is invalid for the port 
that has BUSY set LOW. The delayed port V{ill have access 
when BUSY goes inactive. 

7.2 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration ar~ovided: (1) if the addresses match and are 
valid before CE, on-chip control logic arbitrates between 
CEL and CER for access; or (2) if the CEs are low before an 
address match, on-chip control logic arbitrates between the 
left and right addresses for access (refer to Table II). In 
either mode of arbitration, the delayed port's BUSY flag is 
set and will reset when the port granted access completes 
its operation. 

DATA BUS WIDTH EXPANSION· 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible that one will activate its BUSYL 
while another acitivates its BUSYR signal. Both sides are 
now busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the "Busy Lock-Out" problem, lOT has developed 
a MASTER/SLAVE approach where only one arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which 
allow an interface to the MASTER with no external 
components and with a speed advantage over other 
systems. 

When expanding dual-port RAMS in width, the writing of 
the SLAVE RAMS must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conversely, the 
write pulse must extend a hold time past BUSY to ensure 
that a write cycle takes place after the contention is resolved. 
This timing is inherent in all dual-port memory systems where 
more than on chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a 
contention occurs, the write to the SLAVE will be inhibited 
due to BUSY from the MASTER. 

14 
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IDTI030SAlLA AND IDTI040SAlLA 
CMOS DUAL·PORT RAM 8K (1K x 8-8IT) 

TRUTH TABLES 

TABLE 1- NON-CONTENTION 
READIWRITE CONTROL (4) 

Left Or Right Port (1) 

RfW CE OE [)o.7 
Function 

X H X Z Port Disabled and in Power 
Down Mode 1582 or 1584 

X H X Z CER = CEL = H, Power Down 
Mode, 1581 or 1583 

L L X DATAIN Data on Port Written into Memory(2) 
H L L DATAoUT Data in Memory Output on Port(3) 
H L H Z High Impedance Outputs 

2690 1b113 
NOTES: 
1. AOl - A9L ;t AOR - A9R 
2. If BUSY = L, data is not written. 
3. If BUSY = L, data may not be valid, see twDD and tooD timing. 
4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

TABLE II-INTERRUPT FLAG(1,4) 
Left Port 

R1WL CEL OEL AOL- A9L INTL RfWR 
L L X 3FF X X 
X X X X X X 
X X X X L(3) L 
X L L 3FE H(2) X 

NOTES: 
1. Assume BUSVL = BUSVR = H. 
2. If BUSVL = L, then NC. 
3. If BUSVR = L, then NC. 
4. H = HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE. 

TABLE 11- ARBITRATION(1,2) 
Left Port Right Port 

CEL AOL- A9L CER AOR - A9R 
H X H X 
L Any H X 
H X L Any 
L '" AOR· A9R L '" AOL· A9L 

Address Arbitration With CE Low Before Address Match 

L LV5R L 
L RV5L L 
L Same L 
L Same L 

CE Arbitration With Address Match Before CE 
LL5R = AOR - A9R LL5R 
RL5L = AOR - A9R RL5L 
LW5R = AOR - A9R LW5R 
LW5R = AOR - A9R LW5R 

NOTES: 
1. INT Flags Don't Care. 
2. X = DON'T CARE, L = LOW, H = HIGH 

L V5R = Left Address Valid ~ 5ns before right address. 
RV5L = Right Address Valid ~ 5ns before left address. 

LV5R 
RV5L 
Same 
Same 

= AOL - A9L 
= AOL - A9L 
= AOL - A9L 
= AOL - A9L 

Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE = LOW ~ 5ns before Right CE. 
RL5L = Right CE = LOW ~ 5ns before Left CE. 
LW5R = Left and Right CE = LOW within 5ns of each other. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Right Port 
Function 

CER OER AOL- A9R INTR 
X X X L(2) Set Right INTR Flag 
L L 3FF H(3) Reset Right INTR Flag 

L X 3FE X Set Left INTL Flag 

X X X X Reset Left INTL Flag 
2690 1b114 

Flags(l) 
Function 

BUSYL BUSYR 

H H No Contention 
H H No Contention 
H H No Contention 
H H No Contention 

H L L-Port Wins 

L H R-Port Wins 

H L Arbitration Resolved 
L H Arbitration Resolved 

H L L-Port Wins 

L H R-Port Wins 

H L Arbitration Resolved 
L H Arbitration Resolved 

2690 1b115 

7.2 15 



IDT7030SAlLA AND IDT7040SAlLA 
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) 

ORDERING INFORMATION 

lOT xxxx A 999 A A 
Device Type Power Speed Package Process! 

Temperature 
Range 

y:LANK 
P 

~-----------i C 

20 
I--________________ ~ 25 

35 
45 

~ ______________________ ~LA 
SA 

7030 
~-------------------------------i7040 

7.2 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STO-B83, Class B 

Plastic DIP 
Sidebraze DIP 

Commercial onlJ 

Military Only 

Low Power 
Standard Power 

Speed in Nanoseconds 

BK (1K x B-Bit) MASTER Dual-Port'RAM 
BK (1 K x a-Bit) SLAVE Dual-Port RAM 

26110 drw 21 
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t;) HIGH-SPEED PRELIMINARY 

1 K x 9 DUAL-PORT IDT7010S/L 
IDT70104S/L 

STATIC RAM WITH BUSY 
Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 35/45/55170ns (max.) 
- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 
- 10T7010170104S 

Active: 400mW (typ.) 
Standby: 7mW (typ.) 

- 10T7010170104L 
Active: 400mW (typ.) 
Standby: 2mW (typ.) 

• Fully asynchronous operation from either port 
• Each port has a 9-bit wide data path. The 9th bit could 

be used as the parity bit. 
• MASTER IOT7010 easily expands data bus width to 18 

bits or more using SLAVE IOT70104 chip. 
• On-chip port arbitration logic (IOT701 0 only) 
• BUSY output flag on MASTER; BUSY input on SLAVE 
• Battery backup operation - 2V data retention 
• TIL compatible, signal 5V (±10%) power supply 
• Available in popular hermetic and plastic packages 
• Military product compliant to MIL-STO-883, Class B 

DESCRIPTION: 

alone 9-bit dual-port RAM or as a "MASTER" dual-port RAM 
together with the IOT70104 "SLAVE" dual-port in 18-bit-or
more word width systems. Using the lOT MASTER/SLAVE 
dual-port RAM approach in 18-bit or wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, asyn
chronous access for reads orwrites to any location in memory. 
An automatic power down feature controlled by CE permits 
the on-chip circuitry of each port to enter a very low standby 
power mode. 

The devices utilize a 9-bitwide data path to allow for control/ 
data and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using lOT's CEMOSTM high-performance tech
nology, these devices typically operate on only 400mW of 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 200J..lW from a 2V battery. 

The IOT701 0/IOT701 04 are high-speed 1 K X 9 dual-port 
static RAMs. The IOT701 0 is designed to be used as a stand-

The IOT701 0/IOT701 04 devices are packaged in 48-pin 
sidebrazed or plastic OIPs, 48-pin LCCs and 48-pin flatpacks. 
The military devices are processed 100% in compliance to the 
test methods of MIL-STO-883, Method 5004. 

FUNCTIONAL BLOCK DIAGRAM 
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1/00l 
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input. 
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IDT7010S/L,IDT70104S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 

PIN CONFIGURATIONS 

CEl 1 

RNh 2 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

BUSYl 3 

INTl 
OEl 
AOl 
All 

CER 
RlWR 
BUSYl 
A9R 
OER 
AOR 
A1R 
A2R 

INDEX 

A3l A3R 
A4l A4R 
ASl ASR 

GND Vee 
A6l A6R 
A7l A7R 
Aal AaR 

1I00l I/0aR 
1I0ll 1I07R 
1/02l 1/06R 
1I03l IIOSR 
1I04l 1/04R 
1I0Sl 1/03R 
1I06l I/02R 
1I07l 1/01R 
1I0al_~ _____ .- I/OOR 

48-PIN DIP 
TOP VIEW 

2651 drw 02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. 

VTERIA Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 
Temperature 

TBIAS Temperature -55 to + 125 -65 to +135 
Under Bias 

Tsm Storage -55 to +125 -65 to +150 
Temperature 

lOUT DC Output 50 50 
Current 

Unit 

V 

°C 

°C 

°C 

rnA 

NOTE: 2651 tblOl 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliabilty. 

48-PIN LCC/FLA TPACK 
TOP VIEW 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Votage 2.2 -
Vil Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = ~.OV for pulse width less than 20ns. 

AOR 
AIR 
A2R 
A3R 
A4R 
ASR 
ASR 
A7R 
ASR 
VOSR 
V07R 
IIOSR 

2651 drw03 

Max. Unit 

5.5 V 

0.0 V 

6.0 V 

0.8 V 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Grade Ambient Temperatura GND Vee 
Military -55°C to + 125°C OV 5.0V ± 100/. 

Commercial O°Cto +70°C OV 5.0V± 10°11 

26511)103 
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IDn010S/L,IDn0104S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = S.OV ± 10%) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Current Vee = 5.5V, VIN = OV to Vee 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee 

VOL Output Low Voltage (1/00 - 1I0a), BUSY IOl = 4mA 

VOH Output High Voltage (1/00 - 1I0a), BUSY IOH = -4mA 

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Vcc = S.OV ± 10%) 

7010 x 25(2) 7010 x 35 7010 x 45 
Test 70104 x 25(2) 70104 x 35 70104 x 45 

Symbol Parameter Condition Version Typ. Max. Typ. Max. Typ. Max. 
Icc Dynamic CEs Vil Mil. S - - 80 300 75 290 

Operating Outputs Open L - - 80 220 75 210 
Current (80th f = fMAX(4) Com'l. S 75 260 75 250 75 245 
Ports Active) L 75 190 75 180 75 170 

1581 Standby CEl and Mil. S - - 25 80 25 80 
Current (Both CER ~ VIH L - - 25 60 25 60 
Ports-TIL f = fMAX(4) Com'l. S 25 65 25 65 25 65 
Level Inputs) L 25 45 25 45 25 45 

1582 Standby CElor Mil. S - - 50 190 45 170 
Current (80th CER~ VIH L - - 50 145 45 140 
Ports-TIL Active Port Com'l. S 50 175 46 160 45 150 
Level Inputs) Outputs Open, L 50 125 46 115 45 105 

f = fMAX(4) 

1583 Full Standby 80th Ports CEl Mil. S - - 1.2 30 1.0 3'1 
Current (80th and CER ~ L - - 0.4 10 0.2 10 
Ports-All Vee- 0.2V 

CMOS Level VIN~ Vee Com'l. S 1.2 15 1.0 15 1.0 15 
Inputs) -0.2Vor VIN L 0.4 5 0.4 5.0 0.2 5.0 

s 0.2V, f = 0(5) 

1584 Full Standby One Port CEl Mil. S - - 47 170 45 160 
Current (One or CER ~ Vee L - - 44 130 42 125 
Port-All - 0.2V, VIN ~ 
CMOS Level Vee-0.2Vor 

Inputs) VINS 0.2V Com'l. S 50 155 45 142 45 132 
Active Port L 46 120 42 110 42 100 
Outputs Open, 
f = fMAX(4) 

NOTES: 
1. ·x· in part numbers indicates power rating (S or L). 
2. O°C to + 70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 

70105 
701045 

Min. Max. 

- 10 

- 10 

- 0.4 

2.4 -

7010 x 55 
70104 x 55 

Typ. Max. 

70 285 
70 205 

70 235 
70 160 

25 80 
25 60 

25 65 
25 45 

40 170 
40 140 

40 140 
40 95 

1.0 30 
0.2 10 

1.0 15 
0.2 5.0 

40 155 
35 120 

45 127 
42 95 

7010L 
70104L 

Min. Max. Unit 

- 5 ~A 

- 5 ~A 

- 0.4 V 

2.4 - V 

265111>104 

7010 x 70(3) 
70104 x 70(3) 

Typ. Max. Unit 

65 275 rnA 
65 200 

- -
- -
25 65 rnA 
25 55 

- -
- -
40 165 rnA 
40 135 

- -
- -

1.0 30 rnA 
0.2 10 

- -
- -

40 150 rnA 
35 115 

- -
- -

265111>105 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of l1tRC, and using "AC TEST 
CONDITIONS" of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7010SlL,IDT70104S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OAT A RETENTION CHARACTERISTICS (L Version Only) 

701 0U701 04L 

Symbol Parameter Test Condition Min. Typ.(l) Max. Unit 

VDR Vee for Data Retention 2.0 - - V 

lecDR Data Retention Current Vee = 2.0V, CE ~ Vee - 0.2V I Mil. - 100 4000 ~A 

I Com'l. - 100 1500 ~A 

teoR(3) Chip Deselect to Data Retention Time VIN ~ Vee - 0.2V or VIN ~ 0.2V 0 - - ns 

tR(3) Operation Recovery Time tRC(2) - - ns 

NOTES: 26511b1 06 

1. Vee = 2V. TA = +25°e 
2. tRe = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

Vce jC DATA RETENTION MODE =E 
4.5V _ VOR ~ 2.0V _ 4.5V 

J:=tCOR tR=:J.. 

CE .......... ZZ-r-Zr-TZZ-r-Z..,........,Z .......... Zt+-r-~V-IH~\ VOR Ir--~----'HH t +..-S ......... \ ......... \ \-.-\ .......... \ \ ........ \-.-\ ......... \\ ......... \~\ 
2651 drw04 

2651 drw04 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiselFall Times 

GND to3.0V 
5ns 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 
Output Load See Figures 1, 2 & 3 

DATAouT----, 

130PF* 

1 
Figure 1. Output Load 

26511b107 

2651 drw05 

5V 

12500 

DATAouT-...--.... 

7750 5pF* 

2651 drw06 

Figure 2. Output Load (for tHZ, tLZ, tWZ, and tOW) 

BUSY -----, 

130PF" 

1 
Figure 3. BUSY Output Load 

"Including scope and jig. 

7.3 
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IDT7010S/L, IDT701 04S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(5) 

7010 x 25(2) 7010 x 35 7010 x 45 7010 x 55 7010 x 70(3) 

70104 x 25(2) 70104 x 35 70104 x 45 70104 x 55 70104 x 70(3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 25 - 35 - 45 - 55 - 70 - ns 

1M Address Access Time - 25 - 35 - 45 - 55 - 70 ns 

lACE Chip Enable Access Time - 25 - 35 - 45 - 55 - 70 ns 

lAOE Output Enable Access Time - 12 - 25 - 30 - 35 - 40 ns 

tOH Output Hold From Address Change 0 - 0 - 0 - 0 - 0 - ns 

tLl Output Low Z Time(1, 4) 0 - 0 - 0 - 0 - 0 - ns 

tHl Output High Z Time(1, 4) - 10 - 15 - 20 - 30 - 35 ns 

tpu Chip Enable to Power Up Time(4) 0 - 0 - 0 - 0 - 0 - ns 

tPD Chip Disable to Power Down Time(4) - 50 - 50 - 50 - 50 - 50 ns 

NOTES: 2651tbl 08 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. 'x" in part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,4) 

~
-----___ -tRC t . 

ADDRESS ----J__________________. . 
--1f~ toH~_ • ~tOH=1 .. 

DATA OUT PREVIOUS DATA V~ DATA VALID ~ 
2651 drw09 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1, 3) 

tACE 

'r ,'-
tAOE -4- tHl--. , 

r-

tLl tHZ 04-

DATAoUT +/ /-,'-
VALID DATA:~ +\ \--'r 

tLZ -4-tPD 
04- tpu CURRE~~-_================~~~-5-00-~---------------------------5~ Iss -f ~ _________ -

2651 drw 10 
NOTES: 
1. RJW is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE = VIL. 
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IDT7010S/L, 1DT70104S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(7) 

7010 x 25(2) 7010 x 35 7010 x 45 
70104 X 25(2) 70104 X 35 70104 X 45 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

Write Cycle 

twc Write Cycle Time(5) 25 - 35 - 45 -
tEW Chip Enable to End of Write 20 - 30 - 35 -
tAW Address Valid to End of Write 20 - 30 - 35 -
tAS Address Set-up Time 0 - 0 - 0 -
twP Write Pulse Width(6) 20 - 30 - 35 -
twR Write Recovery Time 0 - 0 - 0 -
tDW Data Valid to End of Write. 12 - 20 - 20 -
tHZ Output High Z Time(1, 4) - 10 - 15 - 20 

tDH Data Hold Time 0 - 0 - 0 -
twz Write Enabled to Output in High Z(1, 4) - 10 - 15 - 20 

tow Output Active From End of Write(1, 4) 0 - 0 - 0 -
NOTES: 
1.Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. For MASTER/SLAVE combination,!Wc = tBAA + twP. 
6. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 
7. ·x· in part numbers indicates power rating (S or L). 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Output VOUT = OV 11 pF 
Capacitance 

NOTE: 26511bll0 

1. This parameter is determined by device characterization but is not 
production tested. 

7.3 

7010 X 55 7010 X 70'3) 

70104 X 55 70104 X 70(3) 

Min. Max. Min. Max. Unit 

55 - 70 - ns 

40 - 50 - ns 

40 - 50 - ns 

0 - 0 - ns 

40 - 50 - ns 

0 - 0 - ns 

20 - 30 - ns 

- 30 - 35 ns 

0 - 0 - ns 

- 30 - 35 ns 

0 - 0 - ns 

26511b1 09 
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IDT7010S/L,IDT70104S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (R/W CONTROLLED TIMING)(1,2,3, 7) 

twc 

ADDRESS W 
7~ 

W 
7~ 

} 
tHZ(6) 

tAW 

\ \ \ \~~ f 
i+-tAS tWp(7) tWR 14- tHZ(6)--.. 

RNI ~<-
1\ 7'-
I4-twZ(6) tow 

(4) V (4) 
1\ ~ j 

DATAoUT 

tow "01 tOH 

DATAIN--------------------------~~----.-----------~---r-----------------
2651 drw11 

TIMING WAVEFORM OF WRITE CYCLE NO.2, (CE CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS ~t-
/ 

~t-
I 

tAW 

1: i-
i4-tAS tEW tWR 4--I 

tow ,101 tOH 

DATAIN ---------(F~---J-}------
2651 drw 12 

NOTES: 
1. RiW must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low CE and a low RlW. 
3. twR is measured from the earlier of CE or RiW going high to the end of the write cycle. 
4. During this period, the I/O pins are in the output state and input signals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RiW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 
7. If OE is low during a RiW controlled write cycle, the write pulse width must be the larger of twp or twz + tow to allow the I/O drivers to tum off and data 

to be placed on the bus for the required tow. If OE is high during as RiW controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 
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1017010S/L, IDT701 04S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(S) 

70101 x 25(1) 70101 X 35 70101 x 45 70101 X 55 70101 x 70(2) 
70105 X 25(1) 70105 X 35 70105 x 45 70105 X 55 70105 X 70(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Busy Timing (For Master IDT701 0 Only) 

tBAA BUSY Access Time to Address - 25 - 35 - 35 - 45 - 45 ns 

tBOA BUSY Disable Time to Address - 20 - 30 - 35 - 40 - 40 ns 

tBAC BUSY Access Time to Chip Enable - 20 - 30 - 30 - 35 - 35 ns 

tBOC BUSY Disable Time to Chip Enable - 20 - 25 - 25 - 30 - 30 ns 

tWOD Write Pulse to Data Delay(3) - 50 - 60 - 70 - 80 - 95 ns 

toDD Write Data Valid to Read Data Delap) - 35 - 45 - 55 - 65 - SO ns 

tAPS Arbitration Priority Set-up Time(4) 5 - 5 - 5 - 5 - 5 - ns 

tBOO BUSY Disable to Valid Data(5) - Note 5 - Note 5 - Note 5 - Note 5 - Note 5 ns 

Busy Input Timing (For Slave IDT701 04 Only) 

tWB Write to BUSY Input(6) 0 - 0 - 0 - 0 - 0 - ns 

tWH Write Hold After BUSY(?) 15 - 20 - 20 - 20 - 20 - ns 

twoo Write Pulse to Date Delay(9) - 50 - 60 - 70 - 80 - 95 ns 

toDD Write Data Valid to Read Data Delay(9) - 35 - 45 - 55 - 65 - 80 ns 

NOTES: 26511bt 11 

1. ooe to +70 oe temperature range only. 
2. -55°e to +125°e temperature range only. 
3. Port-to-port delay through RAM cells from writing port to reading port. refer to "Timing Waveform of Read With BUSY (For MASTER IDT7010 only)". 
4. To ensure that the earlier of the two ports wins. 
5. tBOO is a calculated parameter and is the greater of O. twoo - twp (actual) or toDD - tow (actual). 
6. To ensure that a write cycle is inhibited during contention. 
7. To ensure that a write cycle is completed after contention. 
S. "x· in part numbers indicates power rating (S or L). 
9. Port-to-port delay through RAM cells from writing port to reading port. refer to "Timing Waveform of Read With BUSY Port-to-port Delay (For SLAVE 

10T70104 only)". 

7.3 8 
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IDTI010S/L,IOTI0104S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF REAO WITH BUSy(1, 2, 3) 

(FOR MASTER IOT701 0 ONLY) 
twe 

ADDRR ~~ 
--.i MATCH 

twp 

RiwR \ 

J~ 

"/-
-tow- tOH r.:. 

DATAINR ~ I VALID * 1 -.. tAPS r.:::. 

*-1\ MATCH 
'I l/ -.. tBOA t=.tBOO-r 
"--k. f 

ADDRl 

twoo 

DATAOUTl 

L toOO(4) 

NOTES: 
1. To ensure that the earlier cif the two ports wins. 
2 .. Write Cycle parameters should be adhered to, in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 
4. OE at LOW for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT OELAy(1, 2,3) 

(FOR SLAVE 10T70104 ONLY) 
,I twe 

ADDRR ----* MATCH 

twp 

\ ... t-

~tow-- tOH I-
DATAINR [- VALID * 1 

ADDRl MATCH 

~ VALID 

2651 d<w 13 

14 twoo 

DATAOUTl __________________________ -+I~-.~~~~~~~~~~-tO-DD-----------__ -_-_-_~~~-----V-A-L-ID-----
NOTES: 

1. Assume BUSY input at HIGH for the writing port, and OE at LOW for the reading port. 
2. Write Cycle parameters should be adhered to, in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT 
(FOR SLAVE 10T70104 ONLY) 

~~----------twp----------~~ 

B: -l _____ tWB 1 __ 1 tWH i 

7.3 
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IDT7010S/L, IDT701 04S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 

eEL Valid First: 

ADDR==>( 
LAND R ADDRESSES MATCH x= 

CEl 

l.APS1= t CER 

tsoc 

* 
tBAC~ 

BUSYR 

eER Valid First: 

ADDR==>( 
LAND R ADDRESSES MATCH x= 

CER 

tAPS1= t CEl 

tsoc 

* 
tBAC~ 

BUSYl 

2651 drw 16 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION(1) 

Left Address Valid First: 

tRC OR twc 

ADDRl ~t-
/ ADDRESSES MATCH ~~ 

/ 
ADDRESSES DO NOT MATCH 

- tAPS-

ADDRR ~[-
/ 

-tBM I- tBDA 

~---* BUSYR 

2651 drw 17 

Right Address Valid First: 

tRC OR twc 

ADDRR ~~ 
/ ADDRESSES MATCH [- ADDRESSES DO NOT MATCH 

- tAPS t--

ADDRL ~~ 
/ 
~tBM I.- tBDA 

~---* NOTE: 
2651 drw 18 

1. CEl = CER = Vil 

7.3 10 



IDT7010S/L, 1DT70104S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 

FUNCTIONAL DESCRIPTION 
The 10T701 0/701 04 provides two ports with separate 

control, address and I/O pins that permit independent 
access for reads or writes to any location in memory. The 
IOT701 0/701 04 has an automatic power down feature 
controlled by CEo The CE controls on-chip power down 
circuitry that permits the respective port to go into a standby 
mode when not selected (CE high). When a port is enabled, 
access to the entire memory array is permitted. Each port has 
its own_ Output Enable control (OE). In the read mode, the 
port's OE turns on the output drivers when set LOW. 
Non-contention REAOIWRITE conditions are illustrated in 
Table I. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match to Sns minimum and determine which port has 
access. In all cases, an active BUSY flag will be set for the 
delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter
mine which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
important to note that the operation is invalid for the port that 
has BUSY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

valid before CE, on-chip control logic arbitrates between CEL 
and CER for access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (refer to Table II). In either mode 
of arbitration, the delayed port's BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to eighteen-or-rnore-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses tor each chip arrive at the same time, it is 
possible that one will activate its BUSYL while another acti
vates its BUSYR signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid this "Busy Lock-Out" problem, lOT has developed 
a MASTER/SLAVE approach where only one hardware arbi
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the writing of the 
SLAVE RAMs must be delayed, until after the BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situation. Conversely, the write pulse 
must extend a hold time past BUSYto ensure that awritetakes 
place after the contention is resolved. This timing is inherent 
in all dual-port memory systems where more than than one 
chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten
tion occurs, the write to the SLAVE will be inherited due to 
BUSY from the MASTER. 

18-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

RNi RNi RNi Rm 
IDT7010 
MASTER 

BUSY BUSY 

RiW 
IDT70104 

RiW 

SLAVE(1) __ " 
L--t BUSY BUSY I+-

2651 drw 19 
NOTE: 
1. No arbitration in I DT70 1 04 (SLAVE). BUSY-IN inhibits write in IDT70104 (SLAVE). 
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IDT7010S/L, 1DT70104S/L 
HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 

TRUTH TABLES 

TABLE I. NON·CONTENTION READ/WRITE 
CONTROL(4) 

Left or Right Port(l) 

RIW CE OE 00-8 Function 

X H X Z Port Disabled and in Power 
Down Mode, 1592 or 1594 

X H X Z CER .. CEl .. H, Power Down 
Mode, 1591 or 1593 

L L X DATAIN Data on Port Written Into Memory(2 

H L L DATAoUT Data in Memory Output on Port(3) 

H L H Z High Impedance Outputs 

NOTES: 2651 tbl12 

1. AOl-A9l ~AOR -A9R 
2. If BUSY = L, data is not written. 
3. If EmS? = L, data may not be valid, see twDD and toDD timing. 
4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

TABLE II. ARBITRATION(1) 

Left Port Right Port 

CEl AOl - A9l CER AOR - A9R 

H X H X 

L Any H X 

H X L Any 

L ~ AOR- A9R L ~ AOL- A9L 

Address Arbitration With CE Low Before Address Match 

L LV5R L LV5R 

L RV5L L RV5L 

L Same L Same 

L Same L Same 

CE Arbitration With Address Match Before CE 

LL5R .. AOR- A9R LL5R = AOL- A9L 

RL5L .. AOR - A9R RL5L = AOL - A9L 

LW5R - AOR- A9R LW5R = AOL- A9L 

LW5R - AOR - A9R LW5R = AOL- A9L 

NOTES: 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Flags 

BUSYl BUSYR Function 

H H No Contention 

H H No Contention 

H H No Contention 

H H No Contention 

H L L-Port Wins 

L H R-Port Wins 

H L Arbitration Resolved 

L H Arbitration Resolved 

H L L-Port Wins 

L H R-Port Wins 

H L Arbitration Resolved 

L H Arbitration Resolved 

2651 !bI13 

1. X = DON'T CARE, L = LOW, H = HIGH 
LV5R = Left Address Valid ~ 5ns before right address. 
RV5L = Right Address Valid ~ 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE = LOW> 5ns before Right CE. 
RL5L = Right CE = LOW ~ 5ns before Left cr. 
LW5R = Left and right CE" = LOW within 5ns of each other. 
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IDT7010S/L,IDT70104S/L 
HIGH SPEED1 K X 9 DUAL PORT STATIC RAM WITH BUSY MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x xx x 
Power Speed 

X 

Package Process! 
Temperature 

Range 

Y:lank 
P 
C L...-_______ -; L48 

F 

25 
35 

~----------------------~45 
55 
70 

~ ______________________ __;I L 
IS 

Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 
LCC 
Flatpack 

Commerical onlY} 

Military Only 

Low Power 
Standard Power 

Speed in 
Nanoseconds 

L...-________________ --I� 7010 9K (1 K x 9-B~) MASTER Dual-Port RAM 
I 70104 9K (1K x 9-Bit) SLAVE Dual-Port RAM 

2651 drw20 
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HIGH-SPEED PRELIMINARY 

~ 1 K x 9 DUAL-PORT IDT70101S/L 
STATIC RAM WITH IDT70105S/L 

Integrated Device Technology, Inc. INTERRUPT AND BUSY 

FEATURES: 
• High-speed access 

- Military: 35/45/55/70ns (max.) 
- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 
-IDT70101/70105S 

Active: 400mW (typ.) 
Standby: 7mW (typ.) 

-IDT70101/70105L 
Active: 400mW (typ.) 
Standby: 2mW (typ.) 

• Fully asynchronous operation from either port 

• Available in popular hermetic and plastic packages 
• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT70101/IDT7010S are high-speed 1K x 9 dual-port 

static RAMs. The I DT701 01 is designed to be used as a stand
alone 9-bit dual-port RAM or as a "MASTER" dual-port RAM 
together with the I DT70 1 05 "SLAVE" dual-port in 18-bit-or
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 18-bit or wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

• Each port has a 9-bit wide data path. The 9th bit could 
be used as the parity bit. 

Both devices provide two independent ports with separate 
control, address and I/O pins that pennit independent, asyn
chronous access for reads or writes to any location in memory. 
An automatic power down feature controlled by CE permits 
the on-chip circuitry of each port to enter a very low standby 
power mode. 

• MASTER IDT70101 easily expands data bus width to 18 
bits or more using SLAVE IDT70105 chip. 

• On-chip port arbitration logic (IDT70101 only) 
• BUSY output flag on MASTER; BUSY input on SLAVE 
• INT (INTERRUPT) flag for port-to-port communication 
• Battery backup operation - 2V data retention 
• TIL compatible, signal 5V (±10%) power supply 

The devices utilize a 9-bit wide data path to allow for datal 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 

FUNCTIONAL BLOCK DIAGRAM 

NOTES: 
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1DT70101S/L, IDT70105S/L 
HIGH-SPEED lK x 9 DUAL-PORT STATIC RAM 

DESCRIPTION (Continued) 
it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using IDT's CEMOSTM high-perfomance tech
nology, these devices typically operate on only 400mW of 
power at maximum access times as fast as 25ns. Low-power 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2652 tbl 01 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 

may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 

'I 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(L) versions offer battery backup data retention capability with 
each port typically consuming 200~W from a 2V battery. 

The IDT701 01 II DT70 1 05 devices are packaged in 52-pin 
LCCs and 52-pin PLCCs. The military devices are processed 
100% in compliance to the test methods of MIL-STD-883, 
Method 5004. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Max. Unit 

CIN Input Capacitance VIN - OV 11 pF 

CoUT Output VOUT= OV 11 pF 
Capacitance 

NOTE: 2652 1>110 
1. This parameter is determined by device characterization but is not produc

tion tested. 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vec Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Votage 2.2 

VIL Input Low Voltage -0.5(1) 

Typ. Max. Unit 

5.0 5.5 V 

0 0.0 V 

- 6.0 V 

- 0.8 V 

implied. Exposure to absolute maximum rating conditions for extended NOTE: 2652 1>1 02 

periods may affect reliabilty. 1. VIL (min.) = -3.0V for pulse width less than 20ns. 

PIN CONFIGURATIONS 

INDEX 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Grade Ambient Temperature GND Vee 
Military -55°C to + 125°C OV 5.0V ± 10°;' 

Commercial O°C to +70°C OV 5.0V± 10°;' 

265211>103 

~I~~ ~r~ ~I~~ I~ ~I~I~ gl~l~ ~I~ ~ 

OER 
AOR 
A1R 
A2R 

A3R 
JS2-1 A4R 

& ASR 
L52-1 

ASR 
A7R 
ASR 
A9R 

IIOSR 
II07R 

-';!iil«l~c5~a:e:~~~ffiffi 
2652dtw02 

ggggg(!)~gggggg 

LCC/PLCC 
TOP VIEW 
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IDT70101S/L, IDT70105S/L 
HIGH-SPEED 1K x 9 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC = s.OV ± 10%) 

5ymbol Parameter Test Conditions 

IILlI Input Leakage Current Vee = 5.5V, VIN = OV to Vee 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee 

VOL Output Low Voltage (1/00 - 1I0a) IOl = 4mA 

VOH Output High Voltage IOH =-4mA 

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC = O.SV ± 10%) 

70101 x 25(2) 70101 x 35 70101 x 45 
Test 70105 x 25(2) 70105 x 35 70105 x 45 

5ymbo Parameter Conditions Version Typ. Max. Typ. Max. Typ. Max. 
Icc Dynamic CEs Vil Mil. 5 - - 80 300 75 290 

Operating Outputs Open L - - 80 220 75 210 
Current (Both f = fMAX(4) Com'l. S 75 260 75 250 75 245 
Ports Active) L 75 190 75 180 75 170 

1581 Standby CEl and Mil. S - - 25 80 25 65 
Current (Both CER~VIH L - - 25 60 25 55 

Ports-TTL f = fMAX(4) Com'l. S 25 65 25 65 25 65 
Level Inputs) L 25 45 25 45 25 45 

1592 Standby CElor Mil. S - - 50 190 45 170 
Current (One CER~VIH L - - 50 145 45 140 

Port-TTL Active Port Com'l. S 50 175 46 160 45 150 
Level Inputs) Outputs Open, L 50 125 46 115 45 105 

f .. fMAX(4) 

1593 Full Standby Both Ports CEl Mil. S - - 1.2 30 1.0 30 
Current (Both and CER ~ L - - 0.4 10 0.2 10 
Ports-All Vcc- 0.2V Com'l. S 1.2 15 1.2 15 1.0 15 
CMOS VIN~Vec L 0.4 5 0.4 5 0.2 5 
Level Inputs) -0.2Vor VIN 

S 0.2V, f = 0'5) 

1584 Full Standby One PortCEl Mil. S - - 47 170 45 160 
Current (One or CER ~ Vee L - - 44 130 42 125 
Port-All -0.2V VIN~ Com'l. S 50 155 45 142 45 132 
CMOS Level Vee- 0.2Vor L 46 120 42 110 42 100 
Inputs) VINS 0.2V 

Active Port 
Outputs Open, 
f _ fMAX(4) 

NOTES: 
1. ·x· in part numbers indicates power rating (S or L). 
2. O°C to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 

701015 
701055 

Min. Max. 

- 10 

- 10 

- 0.4 

2.4 -

70101 x 55 
70105 x 55 

Typ. Max. 

70 285 
70 205 

70 235 
70 160 

25 65 
25 55 

25 65 
25 45 

40 170 
40 140 

40 140 
40 95 

1.0 30 
0.2 10 

1.0 15 
0.2 5 

40 155 
35 120 

45 127 
42 95 

70101 L 
70105L 

Min. Max. Unit 

- 5 IlA 

.,..- 5 IlA 

- 0.4 V 

2.4 - V 

26521bI04 

70101 x 70(3/ 
70105 x 70(3) 

Typ. Max. Unit 

65 275 rnA 
65 200 

- -
- -
25 65 rnA 
25 55 

- -
- -
40 165 rnA 
40 135 

- -
- -

1.0 30 rnA 
0.2 10 

- -
- -

40 150 rnA 
35 115 

- -
- -

26521bI05 

4. Atf = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using "AC TEST CONDITIONS· 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

7.4 3 
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IDT70101S/1, IDT70105S/L 
HIGH·SPEED 1K x 9 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS (L Version Only) 

70101 Ll701 05L 

Symbol Parameter Test CondItIons Min. Typ.(l) Max. Unit 

VOR Vee for Data Retention 2.0 - - V 

leeoR Data Retention Current Vee = 2.0V, CE ~ Vee - 0.2V I Mil. - 100 4000 ~A 
I Com'l; - 100 1500 ~A 

teoR(3) Chip Deselect to Data Retention Time VIN ~ Vee - 0.2V or VIN :;; 0.2V 0 - - ns 
tR(3) Operation Recovery Time tRe(2) - - ns 

NOTES: 26521bI06 

1. Vee = 2V, TA = +25°C 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

Vee VOR ~ 2V 

CE ///7//IZV'H \~ __________ V_O_R ____________ JI 
~\\\\\\\\\\\\\ 

2652 drw03 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

GND to 3.0V 

5ns 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1, 2 and 3 

DATAoUT-----, 

130PF* 

1 
Figure 1. Output Load 

26521b107 

5V 

12500 

DATAoUT --.--... 

775il 5pF* 

2652 drw 04 

BUSY or INT---., 

1 30PF* 

1 
Figure 3. BUSY and INT Output Load 

* Including scope and jig. 

7.4 

Figure 2. Output Load 
(for tHZ, twz, and tow) 

2652 drw 07 

2652drw 05 
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1DT70101S/L, IDT70105S/L 
HIGH·SPEED 1K x 9 DUAL·PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(5) 

70101 x 25(2) 70101 x 35 70101 x 45 70101 x 55 70101 x 70(3) 
70105 x 25(2) 70105 x 35 70105 x 45 70105 x 55 70105 x 70(3) 

Symbol Parameter I Min. Max. Min. Max. Min. Max. Min. Max. Min. Max Unit 
Read Cycle 
tRC Read Cycle Time 25 - 35 - 45 - 55 - 70 - ns 

tAA Address Access Time - 25 - 35 - 45 - 55 - 70 ns 

tACE Chip Enable Access Time - 25 - 35 - 45 - 55 - 70 ns 

tAOE Output Enable Access Time - 12 - 25 - 30 - 35 - 40 ns 

tOH Output Hold From Address Change 0 - 0 - 0 - 0 - 0 - ns 

tlZ Output Low Z Time(1,4) 0 - 0 - 0 - 0 - 0 - ns 

tHZ Output High Z Time(1,4) - 10 - 15 - 20 - 30 - 35 ns 
tpu Chip Enable to Power Up Time(4) 0 - 0 - 0 - 0 - 0 - ns 
tpo Chip Disable to Power Down Time(4) - 50 - 50 - 50 - 50 - 50 ns 

NOTES: 26521b108 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. QOC to +7QoC temperature range only. 
3. -55°C to +125°C range only. 
4. This parameter guaranteed but not tested. 
5. ·x· in part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,4) 

~ 
tRC------------------~~ 

ADDRESS ~---------tA-A---------.,---------------------~-I-OH-----------------------
tOH 

DATA OUT PREVIOUS DATA VALID DATA VALID 

2652 drw08 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1, 3) 

tACE 

~r 
1\ 

.J 
J 

tAOE ~tHZ~ 

~r 
I 

tlZ tHZ ~ I 
DATAoUT ±LL,I- VALID DATA:~ ~~""t-

tlZ f--tpo 
14- tpu CURRE~~_--_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-__ ~~-5-0-%---------------------------5~ 

Iss J iO%l _________________ _ 
NOTES: 2652 drw09 

1. RiW is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE = VIL 
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IDT70101S/L, IDT70105S/L 
HIGH-SPEED 1K x 9 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPL V VOLTAGE RANGE(7) 

70101 X 25(2) 70101 X 35 70101 X 45 70101 X 55 70101 X 70(3) 
70105 X 25(2) 70105 X 35 70105 X 45 70105 X 55 70105 X 70(3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

twc Write Cycle Time(5) 25 - 35 - 45 - 55 - 70 - ns 

tEW Chip Enable to End of Write 20 - 30 - 35 - 40 - 50 - ns 

tAW Address Valid to End of Write 20 - 30 - 35 - 40 - 50 - ns 

tAS Address Set-up Time 0 - 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width(6) 20 - 30 - 35 - 40 - 50 - ns 

tWA Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 

tDW Data Valid to End of Write 12 - 20 - 20 - 20 - 30 - ns 

tHZ Output High Z Time(1,4) - 10 - 15 - 20 - 30 - 35 ns 

tDH Data Hold Time 0 - 0 - 0 - 0 - 0 - ns 

twz Write Enabled to Output in High Z(1.4) - 10 - 15 - 20 - 30 - 35 ns 

tow Output Active From End of Write(1,4) 0 - 0 - 0 - 0 - 0 - ns 

NOTES: 2652 tll 09 

1.Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -55°C to +125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. For MASTER/SLAVE combination, twe = taM + twP. 
6. Specified for DE at high (refer to "Timing Waveform of Write Cycle", Note 7). 
7. "x· in part numbers indicates power rating (S or L). 
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IDTI0101S/L, IDTI0105S/L 
HIGH·SPEED 1K x 9 DUAL·PORT STATIC RAM MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (R/W CONTROLLED TIMING)(1, 2, 3, 7) 

twc 

ADDRESS ~r-
I 

~~ 
I 

tHZ(6) 

f 
I 

OE 

tAW 

CE \ \ \ \~~ f 
i4--tAS twp(7) tWR f+- tHZ(6)~ 

RIW ~r ,~ I 
4---tWZ(6) ~tow~ 

(4) (4) \ 

11 I DATAoUT 

tDW ~! .. tOH 

DATAIN ---------------{F ________ :J_I----------
2652 drw 10 

TIMING WAVEFORM OF WRITE CYCLE NO.2, (CE CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS ~~ 
I~ 

~ 
/ 

tAW 

\ j'-

~tAS 1 tEW tWR -"I 

tow ~I" to 

DATAIN -------iF ~J__----
NOTES: '----------~--- 2652drw11 

1. RJW must be high during all address transitions. 
2. A write occurs during the overlap (lEW or twp) of a low CE and a low RJw' 
3. twR is measured from the earlier of CE or RJW going high to the end of the write cycle. 
4. During this period, the I/O pins are in the output state and input signals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RJW low transition, the outputs remain in the high impedance state. I 
6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 
7. If OE is low during a RJW controlled write cycle, the write pulse width must be the larger of twp or twz + tow to allow the 1/0 drivers to turn off and data to 

be placed on the bus for the required tDW. If OE is high during an RJW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 
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IDT70101SfL, IDT70105SfL 
HIGH·SPEED 1K x 9 DUAL·PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(8) 

70101 x 25(1) 70101 x 35 70101 x 45 70101 x 55 70101 x 70(2) 
70105 x 25(1) 70105 x 35 70105 x 45 70105 x 55 70105 x 70(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Busy Timing (For Master IDT701 01 Only) 

tBAA BUSY Access Time to Address - 25 - 35 - 35 - 45 - 45 ns 

tBOA BUSY Disable Time to Address - 20 - 30 - 35 - 40 - 40 ns 

tBAC BUSY Access Time to Chip Enable - 20 - 30 - 30 - 35 - 35 ns 

tBOC BUSY Disable Time to Chip Enable - 20 - 25 - 25 - 30 - 30 ns 

twoo Write Pulse to Data Delay(3) - 50 - 60 - 70 - 80 - 95 ns 

tODD Write Data Valid to Read Data Delay(3) - 35 - 45 - 55 - 65 - 80 ns 

tAPS Arbitration Priority Set·up Time(4) 5 - 5 - 5 - 5 - 5 - ns 

tBOO BUSY Disable to Valid Data(5) - Note 5 - Note 5 - Note 5 - Note 5 - Note 5 ns 

Busy Input Timing (For Slave IDT70105 Only) 

tWB Write to BUSY Input(6) 0 - 0 - 0 - 0 - 0 - ns 

tWH Write Hold After BUSy(7) 15 - 20 - 20 - 20 - 20 - ns 

twoo Write Pulse to Date Delay(9) - 50 - 60 - 70 - 80 - 95 ns 

tooo Write Data Valid to Read Data Delay(9) - 35 - 45 - 55 - 65 - 80 ns 

NOTES: 2652 tblll 
1. O°C to +70°C temperature range only. 
2. -SsoC to + 12SoC temperature range only. 
3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For MASTER IDT70101 only)". 
4. To ensure that the earlier of the two ports wins. 
S. tsoo is a calculated parameter and is the greater of 0, !Woo - twp (actual) or toDD - tow (actual). 
6. To ensure that a write cycle is inhibited during contention. 
7. To ensure that a write cycle is completed after contention. 
8. ·x· in part numbers indicates power rating (S or L), 
9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY Port-to-port Delay 

(For SLAVE IDT7010S only)". 
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1DT70101S/1.., 1DT70105S/L 
HIGH·SPEED 1K x 9 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(1, 2, 3) 
(FOR MASTER IDT70101 ONLY) 

twc 

ADDRR ~ ----.Jf\ MATCH 
twp 

RlWR ~f\ 

~~ 
/ 

l-
-tDW~ tDHt=. 

DATAINR ) VALID * ... tAPS r.:. 
ADDRL *-" MATCH 

,-.11 ... tBDA r=.tBDD-

~ k if 
tWDD 

DATAOUTL 
L tDDD(4) 

NOTES: 
1. To ensure that the earlier of the two ports wins. 
2. Write Cyde parameters should be adhered to, in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 
4. OE at LOW for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAy(1,2,3) 
(FOR SLAVE IDT701 05 ONLY) 

ADDRR 
I 

twc 

MATCH ~~ 
A 

twp 

r jr 

!+--tDW- tDH~ 

DATAINR 1'- VALID * I 

ADDRL MATCH 

~~ 
Jr'\ VALID 

2652drw 12 

I~ tWDD 

DATAOUTL __________________________ -+I~.----------~----------tD-DD---__ -_-_-_-_-_-_-_~~~-----V-A-L-ID-----
NOTES: 
1. Assume BUSY input at HIGH for the writing port, and OE at LOW for the reading port. 
2. Write Cyde parameters should be adhered to, in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT 
(FOR SLAVE IDT701 05 ONLY) 

~~-----------twP----------~Jc 

B:: --1_tWB l_· _} IWH~ 

7.4 

2652 drw 13 
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IDT70101S/L, 1DT70105S/L 
HIGH-SPEED 1K X 9 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 

eEL VALID FIRST: 

L:~g~~~ ________________ A_D_D_R_E_S_S_ES __ M_A_TC_H _____________________ ~ 

CER 

BUSYR 

eER VALID FIRST: 

ADDR--Y V--
LANDR~ __________________ A_D_D_R_E_SS_E_S_M __ AT_C_H ____________________ ~~ 

CER ),APS
b [,BOC=; eEL 

BUSYl 

IBAC=) 
2652 drw 18 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION(1) 

LEFT ADDRESS VALID FIRST: 
tRC OR twc 

ADDRl ~l-J ADDRESSES MATCH ~~ 
If\. ADDRESSES DO NOT MATCH 

-+ tAPS 14-

ADDRR ~~ 
I~ 

BUSYR 

I4---tBM I .. tBDA 

9---* 
RIGHT ADDRESS VALID FIRST: 

tRC OR twc 

ADDRR ~l- ADDRESSES MATCH 
, 

ADDRESSES DO NOT MATCH 
J I~ 

.... tAPS 14-

ADDRl W 
I~ 
:'---tBM I" tBDA 

9---* NOTE: 2652drw 19 

1. eEL = CER = VIL 

7.4 10 



IDT70101S/L, IDT70105S/L 
HIGH-SPEED 1K x 9 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATINGTEMPERATUREANDSUPPLVVOLTAGERANGE(3) 

70101 x 25(1) 70101 x 35 70101 X 45 
70105 X 25(1) 70105 X 35 70105 X 45 

Symbol Parameter Min. Max. Min. Max. Min. Max_ 

Interrupt Timing 
tAS Address Set-up Time 0 - 0 - 0 -
tWR Write Recovery Time 0 - 0 - 0 -
tiNS Interrupt Set Time - 25 - 35 - 40 
tlNR Interrupt Reset Time - 25 - 35 - 40 

NOTES: 
1. O°C to -70°C temperature range only. 
2. -55°C to +125°C temperature range only. 
3. ·x· in part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF INTERRUPT MODE(l, 2) 

LEFT SIDE SETS INTR: 

70101 X 55 70101 X 70(2) 
70105 x 55 70105 x 70(2) 

Min. Max. Min. Max_ Unit 

0 - 0 - ns 

0 - 0 - ns 

- 45 - 50 ns 

- 45 - 50 ns 

26521b113 

AD:::~-t-A-s~--_W_R_;;_:_3_F_F_:¥--t-W~R~~~--------------____________ ~X~ ____ _ 

___________ ~ ____ tl_NS_{ 

INTR 
--------------------------------------------------

/ 

NOTES: 2652 drw20 

1. CEl = CER = Vil 
2. INTl and INTR are reset (high) during power-up. 

7.4 11 
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IDT70101S/L, IDT70105S/L 
HIGH-SPEED 1K x 9 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF INTERRUPT MODE(1,2) 

RIGHT SIDE SETS INTL: 

ADDRR ---JI+-. --W-R;; 3FF Wv 
AmR -1 tAS,r JWR~ 

-I-tINS. { 
INTl --------------------------------------------

x'---_ 

LEFT SIDE CLEARS iNfl: ~------- tRC ------~1 
ADDRL ~ READ3FF ---

if
A 

! 

NOTES: 2652 drw 21 

1. CE"l = ~R = Vil 

2. TNTR and fN'fl are reset (high) during power-up. 

18-81T MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

Rm Rm RfN 
IDT70101 
MASTER 

BUSY BUSY 

Rm 
IDT70105 

RfN 

SLAVE(1) 
-t BUSY BUSY -+-

26S2d rw22 

NOTE: 
1. No arbitration in 1DT701 05 (SLAVE). BOSY-IN inhibits write in IDT701 05 (SLAVE). 

7.4 12 



IDTI0101S/L, IDTI010SS/L 
HIGH-SPEED 1K x 9 DUAL-PORT STATIC RAM 

FUNCTIONAL DESCRIPTION 
The 10T70101/70105 provides two ports with separate 

control, address and I/O pins that permit independent access 
for reads orwritesto any location in memory. The IOT701011 
70105 has ~ automatic power down feature controlled by 
CE. The CE controls .on-chip power down circuitry that 
permits the respective port to go into a standby mode when 
not selected (CE high). When a port is enabled, access to the 
entire memory array i~ermitted. Each port has its own 
Output Enable control (OE). In the read mode, the port's OE 
turns on the output drivers when set LOW. Non-contention 
REAOIWRITE conditions are illustrated in Table 1. 

The interrupt flag (INn permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) is 
assigned to each port. The left port interrupt flag (INTl) is set 
when the right port writes to memory location 3FE (HEX). The 
left port clears the interrupt by reading address location 3FE. 
Likewise, the right port interrupt flag (INTR) is set when the left 
port writes to memory location 3FF (HEX) and to clear the 
interrupt flag (INTR), the right port must read the memory 
location 3FF. The message (9-bits) at 3FE or a 3FF is user 
defined. If the interrupt function is not used, address location 
3FEand 3FF are not used as mail boxes, but as part of the 
random access memory. Refer to Table II for the interrupt 
operation. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match to 5ns minimum and determine which port has 
access. In all cases, an active BUSY flag will be set for the 
delayed~ 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter
mine which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
important to note that the operation is invalid for the port that 
has BUSY set LOW. The delayed port will have access when 
BUSY goes inactive. 

7.4 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration a~rovided: (1) if the addresses match and are 
valid before CE, on-chip control logic arbitrates between CEl 
and CER for access; or (2) if the CEs are low before an 
address match, on-chip control logic arbitrates between the 
left and right addresses for access (referto Table III). In either 
mode of arbitration, the delayed port's BUSY flag is set and 
will reset when the port granted access completes its 
operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to eighteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arrive at the same time, it is 
possible that one will activate its BUSYL while another 
activates its BUSYR signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid this "Busy Lock-Out"problem, lOT has developed 
a MASTERISLA VE approach where only one hardware 
arbitrator, in the MASTER, is used. The SLAVE has BUSY 
inputs which allow an interface to the MASTER with no 
external components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the writing ofthe 
SLAVE RAMs must be delayed, until afterthe BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situation. Conversely, the write pulse 
must extend a hold time past BUSY to ensure that a write 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
than one chip is active at the same time. 

The write pulse to the SLAVE should by the maximum 
arbitration time of the MASTER. If, then a contention occurs, 
the write to the SLAVE will be inherited due to BUSY from 
the MASTER. 

13 
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IDTI0101S/1, IDTI010SS/L 
HIGH·SPEED 1K x 9 DUAL·PORT STATIC RAM 

TRUTH TABLES 
TABLE I. NON-CONTENTION 
READIWRITE CONTROL (4) 

Left or Right Port(1) 

RIW CE OE Do-a Function 

X H X Z Port Disabled and in Power 
Down Mode, IS82 or IS84 

X H X Z CER - CEl - H, Power Down 
Mode, IS81 or ISB3 

L L X DATAIN Data on Port Written Into Memory(2) 

H L L DATAOUT Data in Memory Output on Port(3) 

H L H Z High Impedance Outputs 

NOTES: 2652tbl16 

1. AOl-A9l ~AOR-A9R 
2. If 80S? = L, data is not written. 
3. If 80S? = L, data may not be valid, see twoo and tODD timing. 
4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

TABLE II. INTERRUPT FLAG(1,4) 

Left Port 

RlWl CEl eEL AOl - A9l INTl RlWR 

L L X 3FF X X 
X X X X X X 
X X X X L(3) L 

X L L 3FE H(2) X 
NOTES: 
1. Assumes BUSYl = BUSYR = H. 
2. If BUSYl = L, then NC. 
3. If BUSYR = L, then NC. 
4. H = HIGH,L = LOW, X = DON'T CARE, NC = NO CHANGE 

TABLE III. ARBITRATION(1) 

Left Port Right Port 

CER 

X 

L 

L 

X 

CEl AOl-A9l CER AOR-A9R 
H X H X 
L Any H X 
H X L Any 
L * AOR-A9R L * AOl-A9l 

Address Arbitration With CE Low Before Address Match 

L LV5R L LV5R 
L RV5L L RV5L 
L Same L Same 
L Same L Same 

CE Arbitration With Address Match Before CE 

LL5R = AOR-A9R LL5R = AOl-A9l 
RL5L = AOR-A9R RL5L = AOl-A9l 
LW5R = AOR-A9R LW5R = AOl-A9l 
LW5R = AOR- A9R LW5R = AOl- A9l 

NOTES: 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Right Port 

eER AOl - A9R INTR Function 

X X L(2) Set Right INTR Flag 

L 3FF H(3) Reset Right INTR Flag 

X 3FE X Set Left INTl Flag 

X X X Reset Left INTl Flag 

2652tb117 

Flags 

BUSYl BUSYR Function 

H H No Contention 

H H No Contention 

H H No Contention 

H H No Contention 

H L L-Port Wins 

L H R-Port Wins 

H L Arbitration Resolved 

L H Arbitration Resolved 

H L L-Port Wins 

L H R-PortWins 

H L Arbitration Resolved 

L H Arbitration Resolved 

2652tb118 

1. X = DON'T CARE, L = LOW, H = HIGH 
LV5R = Left Address Valid ~ 5ns before right address. 
RV5L = Right Address Valid ~ 5ns before left address. 

Same = Left and Right Addresses match within Sns of each other. 
LL5R = Left CE = LOW> Sns before Right CEo 
RLSL = Right CE = LOW ~ 5ns before Left CEo 
LWSR = Left and right CE = LOW within Sns of each other. 

7.4 14 



IDT70101S/L, IDT70105S/L 
HIGH·SPEED 1K x 9 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT XXXXX 

Device 
Type 

A xx A A 

Power Speed Package Process! 
Temperature 

Range 

Y:lank 
L---.-------il J 

I L52 

25 
35 

L-------------i 45 
55 
70 

~ ___________ --1JL 
IS 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL·STD·883, Class B 

PLCC 
LCC 

Commerical Only I 
Speed In 
Nanoseconds 

Military Only 

Low Power 
Standard Power 

L--------------______ -il 70101 9K (1 K x 9·8It) MASTER Dual·Port RAM 
170105 9K (1Kx 9·8it) SLAVE Dual·Port RAM 

2652 drw23 
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(;)® CMOS DUAL-PORT RAM lOT 7132SAlLA 

16K (2K x 8-BIT) lOT 7142SAlLA 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 25/30/35/45/55/70/90/1 00/120ns (max.) 
- Commercial: 20/25/30/35/45/55/70/90/100ns (max.) 

• Low-power operation 
- 10T7132/42SA 

Active: 325mW (typ.) 
Standby: 5mW (typ.) 

- IOT7132/42LA 
Active: 325mW (typ.) 
Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 
• MASTER IOT7132 easily expands data bus width to 16-

or-more bits using SLAVE IOT7142 
• On-chip port arbitration logic (IOT7132 only) 
• BUSY output flag on IOT7132; BUSY input on IOT7142 
• Battery backup operation -2V data retention 
• TTL-compatible, single 5v ±1 0% power supply 
• Available in popular hermetic and plastic packages 
• Military product compliant to MIL-STO, Class B 
• Standard Military Orawing # 5962-87002 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The I 0T7132/1 OT7142 are high-speed 2K x 8 dual-port 

static RAMs. The I 0T7132 is designed to be used as a stand
alone 8-bit dual-port RAM or as a "MASTER" dual-port RAM 
together with the IDT7142 "SLAVE" dual-port in 16-bit-or
more word width systems. Using the lOT MASTER/SLAVE 
dual-port RAM approach in 16-or-more-bit memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with seperate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using lOT's CEMOSTM high-performance 
technology, these devices typically operate on only 325mWof 
power at maximum access times as fast as 20ns. Low-power 
(LA) versions offer battery backup data retention capability, 
with each dual-port typically consuming 200~W from a 2V 
battery. 

The IOT713217142 devices are packaged in a 48-pin 
sidebraze or plastic OIPs, 48- or 52-pin LCCs, 52-pin PLCCs, 
and a 48-lead flatpacks. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 

R/WR 
CER 

OER 

A 1 Ol ..-----1H-- A 1 OR 
A7l ..--r+--A7R 

I/OOl I/OOR 

~~ ~7R 

BUSYl(1) 04tr.====~~ '----;=====~.-o BUSYR(1) 
A6l ,.----3:----,. AGR 

AOl AOR 

ARBITRATION .-=-- AOR 
LOGIC -

(IDT7132 ONLY) - CER 
MNl--~~------~- WWR 

2692 drw 01 
NOTE: 
1. 10T7132 (MASTER): BUSY is open output and requires pullup resistor. 

IDT7142 (SLAVE): BUSY is input. 
CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

<1:>1990 Integrated DeVice Technology. Inc. 7.5 

SEPTEMBER 1990 

DSC·l00ll2 
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IDT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL·PORT RAM 16K (2K x S·BIT) 

PIN CONFIGUARATIONS 

CEl 
RtWl 

BUSYl 
Al0l 
OEL 
AOl 
All 
A2l 
A3l 
A4l 
ASl 
ASl 
All 
ASl 
A9l 

I/OOl 
I/Oll 
I/02l 
I/03l 
I/04L 
I/OSl 
I/06l 
I/07l 
GND 

DIP 
TOP VIEW 

2692 drw 02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 

VTERM Terminal Vo~age -0.5 to +7.0 -0.5 to +7.0 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 

Temperature 

lOUT DC Output 50 50 
Current 

Unit 

V 

°C 

°C 

°C 

rnA 

NOTE: 26921b101 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

7.5 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

::9 
:: 10 
::11 
:: 12 
:: 13 
:: 14 
:: 15 
:: 16 
:: 17 

l48-1 
& 

F48-1 

48-PIN LCC/FLA TPACK 
TOP VIEW 

40::: 
39::: 
38::: 
37::: 
36::: 
35:: 
34::: 
33::: 
32::: 

A3R 
A4R 
ASR 
AGA 
A7R 
ABR 
AQR 
V07R 

V02L :: 18 31:: VOGA 
1920 21 22 2324 25 26 2728 29 30 
"" rI r. r. r. r. rI rI rl r. r. 

2692drw03 

INDEX I
>!. oJ cr:1~ 

51ul 5 0 ~ I~ lul !i I(D 1:= ~ 0 [; 
<0<" ZIDa:O~Oa:1D z< 
LJ LJ LJ LJ LJ LJ I I LJ LJ LJ LJ LJ LJ 
7 6 5 4 3 2 L J 52 51 50 49 4S 47 

All :::8 1 46::: OER 
A2l ::: 9 45::: AOR 
A3l ::: 10 44::: A1R 

A4l ::: 11 43::: A2R 

ASl ::: 12 42::: A3R 

ASl ::: 13 J52-1 41::: A4R 

All ::: 14 L5~-1 40::: ASR 
ASl ::: 15 39::: ASR 

A9l ::: 16 52.PIN LCC/FLATPACK 38::: A7R 
I/OOl ::: 17 TOP VIEW 37::: ASR 
I/Oll ::: 18 36::: A9R 

I/02l ::: 19 35::: N/C 

I/03l ::: 2021 22232425262728293031 3233
34

::: 1/07R 

2692 drw04 

RECOMMENDED 
DC OPERATING CONDITIONS 

Symbol Paramoter Min. Typ. Max. Unit 

Vcc Supply Voltage 4.5 5.0 5.5 V 

GND Supply Vo~age 0 0 0 V 

VIH Input High Vo~age 2.2 - 6.0 V 

Vil Input Low Voltage -0.5(1) - 0.8 V 

NOTE: 26921b102 

1. Vil (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Military -55°C to + 125°C OV 5.0v ± 10% 

Commercial O°C to +70°C OV 5.0v ± 10% 

26921bI03 
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IDT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL-PORT RAM 16K (2K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC = S.OV +10%) -

IDT7132SA IDT7132LA 
IDT7142SA IDT7142LA 

Symbol Parameter Test Conditions Min. Max. Max. Max. Unit 

IILlI Input Leakage Vee .. 5.5V, VIN = OV to Vee - 10 - 5 ~A 
Current 

IIlol Output Leakage CE = VIH, VOUT = OV to Vee - 10 - 5 ~A 
Current 

VOL Output Low Voltage 10l = 4mA - 0.4 - 0.4 V 
(1100-1107) 

VOL Open Drain Output IOL = 16mA - 0.5 - 0.5 V 
Low Voltage (BUSY) 

VOH Output High Voltage IOH .. -4mA 2.4 - 2.4 - V 

2692 tbl 04 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLE VOLTAGE RANGE(1)(VCC = S.OV ± 10%) 

7132 x 20(2,6) 7132 x 25(6) 7132 x 30 (6) 7132 x 35(7) 7132 x 45 
Symbol Parameter Test Conditions Version 7142 x 20(2,6) 7142 x 25(6) 7142 x 30 (6) 7142 x 35(7) 7142 x 45 

Typ. Max. Typ. Max. Typ. Max. Typ. Max. Typ. Max. Unit 

lee Dynamic Operating CE = Vll Mil. E: 
- - 75 300 75 290 75 280 75 230 

Current (Both Ports Outputs Open - - 75 220 75 210 75 200 75 185 
mA 

Com'I.E: 
75 260 75 250 75 240 75 195 75 190 Active) f = fMAX(4) 75 190 75 180 75 170 75 155 75 145 

1581 Standby Current CEl and CER ~ VIH Mil. SA - - 25 75 25 :~:::::::::.75 25 75 25 65 
(Both Ports - TTL f = fMAX(4) LA - - 25 55 25> ..... 55· 25 55 25 55 

mA 
Level Inputs) Com'l.rt 

25 65 25 65 25:: ·:65 25 65 25 65 
25 45 25 45 . :::'::25::\:· 45 25 45 25 45 

1582 Standby Current CEl or CER ~ VIH Mil. SA - - 50 180 ':.;.:~~ 175 40 170 40 135 
(One Port - TTL Active Port Outputs LA - - 50 140: 135 40 130 40 110 

mA 
Level Inputs) Open, f = fMAX (4) Com'I.E: 

50 180 50 :;"::·l70;:. 46 155 40 130 40 120 
50 130 50 :\?1,20 46 110 40 95 40 85 

1583 Full Standby Current Both Ports CEl and Mil. SA - - ·::;:L2:;::':::· AO 1.2 40 1.2 35 1.0 30 

(Both Ports - All CER ~ Vee -0.2V LA - - OA::::;· 10 0.4 10 0.4 10 0.2 10 

Com'I.E: 
1.2 1.5· :::::J~2 15 1.2 15 1.0 15 1.0 15 rnA 

CMOS Level Inputs VIN ~ Vee -0.2V or 0.4 :6'4.:/ .. ::0.4 4 0.4 4 0.2 4 0.2 4 
VIN ~ 0.2V,f = 0(5) 

1584 Full Standby Current One Port CEl or Mil. SA --,-,' 
::.>.,::::~::::. 

50 170 45 160 45 150 40 125 
LA .::?:I~ 

.. :::::~ 
46 135 42 125 42 115 35 95 (One Port - All CER ~ Vee -0.2V rnA 

CMOS Level Inputs VIN ~ Vee -0.2V or Com'I.SA 50::::;'· 160 50 150 45 137 40 115 40 105 
f = 0(5)) VIN:5 0.2V 

LA 46 125 46 115 42 105 35 90 35 80 

Active Port Outputs 
Open, f =fMAX(4) 

2692 tbl 05 

NOTES: 
1. x in part numbers indicates power rating (SA or LA). 
2. O°C to +70°C temperature range only. 
3. -55°C to +125°C temperature range only. 
4. At f = fMax, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of l1tRC, and using 

"AC TEST CONDITIONS" of input levels of GND to 3V. 
5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
6. Not available in DIP packages - see 7032/7042 data sheet. 
7. DIP packages for O°C to +70°C temperature range only - see 7032/7042 data sheet. 
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IDT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL-PORT RAM 16K (2K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Continued) (VCC = 5.0V ± 10%) 

~~~~ ~ ~~ 7132 x 70 7132 x90 7132 x 100 7132 x 120(3) 
7142 x 70 7142 x 90 7142 x 100 7142 x 120 

Symbol Parameter Test Conditions Version Typ. Max. Typ. Max. Typ. Max. Typ. Max. Typ. Max. Unit 

Icc Dynamic Operating CE = VIL Mil. E~ ~~ ~~g ~§ 225 ~5 ?OO ~~ ~~g 65 190 
65 180 65 160 65 155 

Current (Both Ports Outputs Open 
Com'l.rt 

65 180 65 180 65 180 65 180 mA - -
Active f =fMAX 65 140 65 135 65 130 65 130 - -

15Bl Standby Current CEl and CER ~ VIH Mil. r~ 25 65 25 65 25 65 25 65 25 65 
(Both Ports - TIL f ",fMAX(4) 25 55 25 55 25 45 25 45 25 45 mA 

level Inputs) com'l.r~ 25 65 25 60 25 55 25 55 - -
25 45 25 40 25 35 25 35 - -

15B2 Standby Current CEl or CER ~ VIH Mil. et 40 135 40 135 40 125 40 125 40 125 

(One Port - TIL Active Port Outputs 
40 110 40 110 40 100 40 100 40 100 

rnA 
level Inputs) Open, f = fMAX(4) 

SA 40 115 40 110 40 110 40 110 - -
Com'l.lA 40 85 40 85 40 75 40 75 - -

15B3 Full Standby Current Both Ports CEl and Mil. SA 1.0 30 1.0 30 1.0 30 1.0 30 1.0 30 
lA 0.2 10 0.2 10 0.2 10 0.2 10 0.2 10 

(Both Ports - All CER ~ Vee -0.2V 
Com'I.Et 

1.0 15 1.0 15 1.0 15 1.0 15 - - mA 
CMOS level Inputs) VIN ~ Vee -0.2V or 0.2 4 0.2 4 0.2 4 0.2 4 - -

VIN ~ 0.2V,f = 0(5) 

15B4 Full Standby Current One Port CEl or Mil. SA 40120 40 115 40 110 40 110 40 110 
(One Port - All CMOS CER ~ Vce -0.2V lA 35 90 35 85 35 80 35 80 35 80 

Level Inputs, f = 0 (5) ) VIN ~ Vee -0.2V or Com'l.rt 40100 40 100 40 95 40 95 - - mA 
VIN ~ 0.2V 35 75 35 75 35 70 35 70 - -
Active Port Outputs 
Open, f = fMAX (4) 

2692IbI06 

NOTES: 
1. x in part numbers indicates power rating (SA or LA). 
2. QOC to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. At f = Nax, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1 ItRC, and using 

"AC TEST CONDITIONS' of input levels of GND to 3V. 
5. f = Q means no address or control lines change. Applies only to inputs at CMOS level standby. 
6. Not available in DIP packages - see 703217042 data sheet. 
7. DIP packages for O°C to +70°C temperature range only - see 7032/7042 data sheet. 

DATA RETENTION CHARACTERISTICS (LA Version Only) 

IDT7132LAlIDT7142LA 
Symbol Parametor Test Conditions Min. Typ. Max. Unit 

VDR Vee for Data Retention 2.0 - 0 V 

ICCDR Data Retention Current Vec = 2.0V, CE ~ Vcc -0.2V I Mil. - 100 4000 j.l.A 

VIN ~ Vcc -0.2V or VIN ~ 0.2V l Com'l. - 100 1500 j.l.A I 
tCDR(3) Chip Deselect to Data 0 - - ns 

Retention Time 
tR(3) Operation Recovery tRC(2) - - ns 

Time 
26921b1 07 

NOTES: 
1. Vee = 2V, TA = +25°e 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 
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IDT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL·PORT RAM 16K (2K x 8-BIT) 

DATA RETENTION WAVEFORM 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiseIFall Times 

GNDT03.0V 
5ns 
1.SV 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1, 2, 3 & 4 

26921b108 

SV 

DATA OUT --.---+*::::::. 

(30pF for 20ns 
25, 30,35, & 45ns 
versions) 

Figure 1. Output Load 

5V 

~
270n 

BUSY 

l'OOPF' 

Figure 3. Busy Output Load 
(IDT7132 only) 

* Including scope and jig 

7.5 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

2692 drw 05 

5V 

1250n 

DATA OUT --.---~ 

775n 5pF* 

Figure 2. Output Load 
(for tHY, IU, twI, and tow) 

5V 

-J270n .. 

BUSY" . 

. :'.:. ' . .'130PF* 
. . 

Figure 4. BUSY 
Output Load (for 20n8, 25ns and 

30ns versions) 

2692 drw06 
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IDT7132SAlLA AND IDT7142SAlLA 
CMOS DUAl·PORT RAM 16K (2K x a·BIT) UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) 

7132 x 20(2,6) 7132 x 25(6) 7132 x 30(6) 7132 x 35(7) 7132 x 45 
7142 X 20 (2,6) 7142 X 25(6) 7142 X 30(6) 7142 X 35(7) 7142 X 45 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
Read Cycle 

tRC Read Cycle Time 20 25 30 35 45 ns 
1M Address Access Time 20 25 ~? 30 35 45 ns 
lACE Chip Enable Access Time 20 2.5 f::: \:::(~ .. :. 30 35 45 ns 
1A0E Output Enable Access Time 10 .. :.:::::'t:l~::.:} 15 25 30 ns 
tOH Output Hold From Address Change 0 Q\ ::: .. ::::.::::.":::.- 0 0 0 ns 
tLl Output Low Z Time(1, 4) 0 .:::::. :\~ .. o:::::;\:· '.' 0 5 5 ns 
tHZ Output High Z Time(1, 4) .:.:::/~::)\.:::: - 10 12 15 20 ns 
tpu Chip Enable to Power Up Time(4) 0 .. :::.,~ 0 0 0 0 ns 
tPD Chip Disable to Power Down Time(4) 50 50 50 50 50 ns 

2692tl1OQ 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) (Continued) 

7132 x 55 7132 x 70 7132 x 90 7132 x 100 7132 X 120(3) 
7142 x 55 7142 x 70 7142 x 90 7142 x 100 7142 x 120(3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
Read Cycle 

tRC Read Cycle Time 55 - 70 - 90 - 100 - 120 - ns 
1M Address Access Time - 55 - 70 - 90 - 100 - 120 ns 
lACE Chip Enable Access Time - 55 - 70 - 90 - 100 - 120 ns 
IAOE Output Enable Access Time - 35 - 40 - 40 - 40 - 60 ns 
tOH Output Hold From Address Change 0 - 0 - 10 - 10 - 10 - ns 
tLl Output Low Z Time(1, 4) 5 - 5 - 5 - 5 - 5 - ns 
tHZ Output High Z Time(1, 4) - 30 - 35 - 40 - 40 - 40 ns 
tpu Chip Enable to Power Up Time(4) 0 - 0 - 0 - 0 - 0 - ns 
tPD Chip Disable to Power Down Time(4) - 50 - 50 - 50 - 50 - 50 ns 

NOTES: 2692tl110 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. ooe to +70oe temperature range only. 
3. -55°C to +125°e temperature range only. 
4. This parameter guaranteed but not tested. 
5. ·x· in part numbers indicates power rating (SA or LA). 
6. Not available in DIP packages - see 703217042 data sheet. 
7. DIP packages for ooe to + 70 0 e temperature range only - see 703217042 data sheet. I 
TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE (1,2,4) 

~~-----------------------tRC----------------------~;l,-

ADDRESS -----'~~~~--=~~=~~-t-O--H----~tA-A-----t-,--------------~~t-,----------------------~I~-tO-H-----------

.DATAOUT PREVIOUS DATA VALID DATA VALID 

---------------------'~'-~~ 
2692 drw 07 
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1DT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE (1,3) 

tACE 

CE ~I\.. /~ 

tAOE tHZ ... 
OE ~I\.. /E 

i4-tLZ-" -tHZ--

~~.< ~~: DATA VALID 
.. ,... 

->11<-. ,L DATA OUT 

tlZ 

I+-tpu 14 tPD 

CURRENT:~:=========:::~~~-_-~~~5-0-%-------------------------------------5-0--%~ ______ ____ 

2692 drw 08 
NOTES: 
1. R/W is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 
3. Addresses valid prior to or coincident with CE transition low. 
4. ~=VIL. 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLATAGE RANGE (7) 

7132 X 20(2,8) 7132 x 25(8) 7132 x 30(8) 7132 x 35(9) 7132 x 45 
7142 x 20(2,8) 7142 x 25(8) 7142 x 30(8) 7142 x 35(9) 7142 x 45 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
Write Cycle 
twc Write Cycle Time (5) 20 - 25 - 30 - 35 - 45 - ns 
tEW Chip Enable to End of Write 15 - 20 - 25 - 30 - 35 - ns 
tAW Address Valid to End of Write 15 - 20 - 25 .. } - 30 - 35 - ns 
tAS Address Set-up Time 0 - 0 -::.:. '\i:{:O::;: ":'. - 0 - 0 - ns 
twp Write Pulse Width (6) 15 - 20 "::,":::ti} \ "':::::"'25 - 30 - 35 - ns 
tWR Write Recovery Time 0 - O.::::-::::::::}{\:::;;:- ..... 0 - 0 - 0 - ns 
tDW Data Valid to End of Write 10 - "::: 

:: \12\::::::'" - 15 - 20 - 20 - ns 
tHZ Output High Z Time(l,4) - .. ::.::~:::::)t,' i;;;;;::=~ 10 - 12 - 15 - 20 ns 
tDH Data Hold Time 0 ·:\:::L::~:. 0 - 0 - 0 - 0 - ns 
twz Write Enabled to Output in High Z(1·4) - '8 - 10 - 12 - 15 - 20 ns 
tow Output Active From End of Write(1,4) 0 - 0 - 0 - 0 - 0 - ns 

269211>111 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2. 3 and 4). 
2. O°C to +70°C temperature range only. 
3. -55°C to +125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. For MASTER/SLAVE combination, twc = tBAA + twP. 
6. Specified for OE at high (Refer to "Timing Waveform of Write Cycle", Note 7) 
7. "x· in part numbers indicates power rating (SA or LA). 
8. Not available in DIP packages - see 703217042 data sheet. 
9. DIP packages for O°C to +70°C temperature range only - see 703217042 data sheet. 
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IDT7132SAlLA AND 1DT7142SAlLA 
CMOS DUAL·PORT RAM 16K (2K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) (Continued) 

7132 x 55 7132 x 70 7132 X 90 7132 x 100 7132 x 120(3) 
7142 x 55 7142 x 70 7142 x 90 7142 x 100 7142 x 120(3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
Write Cycle 

twe Write Cycle Time (5) 55 - 70 - 90 - 100 - 120 - ns 
tEW Chip Enable to End of Write 40 - 50 - 85 - 90 - 100 - ns 
tAW Address Valid to End of Write 40 - 50 - 85 - 90 - 100 - ns 
tAS Address Set-up Time 0 - 0 - 0 - 0 - 0 - ns 
twP Write Pulse Width (6) 40 - 50 - 55 - 55 - 65 - ns 
twR Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 
tDW Data Valid to End of Write 20 - 30 - 40 - 40 - 40 - ns 
tHZ Output High Z Time (1,4) - 30 - 35 - 40 - 40 - 40 ns 
tDH Data Hold Time 0 - 0 - 0 - 0 - 0 - ns 
twz Write Enabled to Output in High Z(l,4) - 30 - 35 - 40 - 40 - 50 ns 
tow Output Active From End of Write(1,4) 0 - 0 - 0 - 0 - 0 - ns 

2692tl112 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -SsoC to +12SoC temperature range only. 
4. This parameter guaranteed but not tested. 
S. For MASTERISLAVE combination, twc = taM + twP. 
6. Specified for OE at high (Refer to "Timing Waveform of Write Cycle", Note 7) 
7. 'x" in part numbers indicates power rating (SA or LA). 

CAPACITANCE (TA = +25°C,f = 1.0MHz) 
Parameter (1) 

Input Capacitance 
Output Capacitance 

NOTE: 26921b113 

1. This parameter is sampled and not 100% tested. 
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IDT7132SAlLAAND 1DT7142SAlLA 
CMOS DUAL·PORT RAM 16K (2K X a·BIT) UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (RIW CONTROLLED TIMING}(1,2,3,7) 

twc 

ADDRESS 

DE 

CE 

twp(7) 

R/W 

DATA our 

tow tOH 

DATA IN 

2692 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2, (CE CONTROLLED TIMING)(1,2,3,5) 

twc 

ADDRESS =:) K. )( 
tAW 

1 )1' 
4--tAS tEW tWR +--

l tow tOH .J 

1/ ~ 
I" /I 

DATA IN 

2692 drw 10 
NOTES: 
1. RiW must be high during all address transitions. 
2. A write occurs during the overlap (lEW or twp) of a low CE and a low Rlw' 
3. twR is measured from the earlier of CE or RiW going high to the end of the write cycle. 
4. Durin\l...!tlis period, the 1/0 pins are in the output state and input s!9.nals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RNllow transition, the outputs remain in the high impedance state. 
6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 
7. If ~ is low during a RiW controlled write cycle, the write pulse width must be larger of twP or (twz + tow) to allow the 1/0 drivers to tum off and data to 

be placed on the bus for the required tow. If OE is high during an RiW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 
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IDT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(8) 

7132 x 20 (1,1Q 7132 X 25 (10) 7132 X 30 (10) 7132 X 35 (11) 7132 X 45 
7142 x 20 (1,1q 7132 X 25 (10) 7142 X 30 (10 7132 X 35 (11) 7142 X 45 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
Busy Timing (For Master IDT7132 Only) 

tBAA BUSY Access Time to Address - 20 - 25 --:;\. 30 - 35 - 35 ns 

tBDA BUSY Disable Time to Address - 18 - 20 i,{::::r::::\:::::' 25 - 30 - 35 ns 
tBAC BUSY Access Time to Chip Enable - 20 - 20 '1:::::::::=:::::" 25 - 30 - 30 ns 
tBDC BUSY Disable Time to Chip Enable - 18 - 20 :::::1::::::;2... 25 - 25 - 25 ns 

tWDD Write Pulse to Data Delay (3) - 45 - ,:::.:-:;!i([ ::" - 55 - 60 - 70 ns 

tDDD Wr~e Data Valid to Read Data Delay (3) - 30 - .;:;:::"'=:::.::33 - 33 - 35 - 45 ns 

tAPS Arbitration Priority Set-up Time (4) 5 - 5:::::::: .. :'{::\:::::::::.... 5 - 5 - 5 - ns 

tBDD BUSY Disable to Valid Data (5) - Note 5 4::;:: :\::.Note 5 - Note 5 - Note 5 - Note 5 ns 

Busy Input Timing (For Slave IDT7142 Only) .• ::;::-"::'\::::::.:::::::i' 

tWB Write to BUSY Input (6) 0 ,:\:: 1:/:::::0 - 0 - 0 - 0 - ns 

tWH Write Hold After BUSY (7) 12 <:f::::::\ I::" 15 - 20 - 20 - 20 - ns 

tWDD Write Pulse to Data Delay (9) - .::::::::':'<::45::::::· - 50 - 55 - 60 - 70 ns 

toDD Wr~e Data Valid to Read Data Delay(9) - "\:;30 - 35 - 40 - 35 - 45 ns 
26921b114 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(8) 

7132 x 55 7132 x 70 7132 x 90 7132 x 100 7132 x 120(2) 
7142 x 55 7142 X 70 7142 x 90 ,7142 x 100 7142 x 120(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
Busy Timing (For Master IDT7132 Only) 

tBAA BUSY Access Time to Address - 45 - 45 - 45 - 50 - 60 ns 

tBDA BUSY Disable Time to Address - 40 - 40 - 45 - 50 - 60 ns 

tBAC BUSY Access Time to Chip Enable - 35 - 35 - 45 - 50 - 60 ns 

tBDC BUSY Disable Time to Chip Enable - 30 - 30 - 45 - 50 - 60 ns 

tWDD Write Pulse to Data Delay(3) - 80 - 90 - 100 - 120 - 140 ns 

tDDD Write Data Valid to Read Data Delay(3) - 55 - 70 - 90 - 100 - 120 ns 

tAPs Arbitration Priority Set-up Time(4) 5 - 5 - 5 - 5 - 5 - ns 

tBDD BUSY Disable to Valid Data (5) - Note 5 - Note 5 - Note 5 - Note 5 - Note 5 ns 

Busy Input Timing (For Slave 1DT7142 Only) 

tWB Wr~e to BUSY Input(S) - - 0 - 0 - 0 - 0 - ns 

twH Wr~e Hold After BUSy(7) 20 - 20 - 20 - 20 - 20 - ns 

tWDD Wr~e Pulse to Data Delay(9) - 80 - 90 - 100 - 120 - 140 ns 

tDDD Wr~e Data Valid to Read Data Delay(9) - 55 - 70 - 90 - 100 - 120 ns 
26921b115 

NOTES: 
1. ooe to +70oe temperature range only. 
2. -55°C to + 125°C temperature range only. 
3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For Master IDT7132 only)". 
4. To ensure that the earlier of the two ports wins. 
5. tsDD is a calculated parameter and is the greater of 0, twDD-twP (actual) or tODD - tow (actual) 
6. To ensure that the write cycle is inhibited during contention. 
7. To ensure that a write cycle is completed atter contention. 
S. "x- in part numbers indicates power rating (SA or LA). 
9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7142 

Only)". 
10. Not available in DIP packages - see 703217042 data sheet. 
11. DIP packages for ooe to + 70°C temperature range only - see 7032/7042 data sheet. 
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IDT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL-PORT RAM 16K (2K X a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF REAO WITH BUSY (1,2,3) (FOR MASTER 10T7132 ONLY) 

ADDRR )K: MATCH )( 
twp 

RiWR ~, /' 

DATAINR 

to .. )"k0" 
)~ VALID 

-tAPS(1) 

ADDRL MATCH 

) tBOA~ tBOO~ 

\ LA 
twoo 

DATAOUTL )( VALID 

toOO(4) 

NOTES: 2692 drw 11 

1. To ensure that the earlier of the two ports wins. 
2. Write Cycle parameters should be adhered to ~n order to ensure proper writing. 
3. Device is continously enabled for both ports. 
4. OE" at LO for the reading port. 

TIMING WAVEFORM OF REAO WITH PORT-TO-PORT OELAy(1,2,3)(FOR SLAVE 10T7142 ONLY) 
l twc 

ADDRR MATCH )K 
twp 

~~ )~ 

DATAINR 

tow f" )( VALID 

ADDRL MATCH 

twoo 

DATA OUT L )~ VALID 

tODD 

NOTES: 
2692drw 12 

1. Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 
2. Write Cycle parameters should be adhered to in order to ensure proper Writing. 
3. Device is continuosly enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE 10T7142 ONLY) 

-=-{tws} 
twp 

}tWHf 
BUSY 

2692 drw 13 
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1DT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 

eEL VALID FIRST: 
ADDR=><: ADDRESSES MATCH ><= LAND R 

CEl 

11AP51= 
h'BDCJ 

CER 

BUSYR 

IBAC-q 
2002 drw 14 

eER VALID FIRST: 

ADDR=><: ADDRESSES MATCH ><= LAND R , 

CER 

1IAPS1= 
h 'BOC=1 

CEl 

BUSYl 

IBAC-q 
2692 drw 15 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION (1) 

LEFT ADDRESS VALID FIRST: 

14-----tRC OR twc----~ 

ADDRL ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRR 

IBM=t _____ :_-_ -_ -_-_-_tB_D_A====~}~ ...-_______ _ 

2692 drw 16 

RIGHT ADDRESS VALID FIRST: 

1+-----tRC OR twc----~ 

ADDRR ADDRESSES MATCH ADDRESSES DO NOT MATCH 
--~ 

ADDRL 

1BM=t'--_____ ,._-_ -_ -_-_-_tB_D_A=====}~ ...-_______ _ 

2692 drw 17 

NOTE: 
1. CEl = CER = Vil 
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IDT7132SAlLA AND 1DT7142SAlLA 
CMOS DUAL·PORT RAM 16K (2K x S·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

RNi RIW 
IOT7132 

RIW RNi 
MASTER 

BUSY BUSY 

~+5V +5V AAA 
VVy 

- -
RIW RIW 

IOT7142 
SLAVE (1) 

BUSY BUSY 
2692 drw 18 

NOTE: 
1. No arbitration in IDT7142 (SLAVE). BUSY-IN inhibits write in IDT7142 (SLAVE). 

FUNCTIONAL DESCRIPTION: 
The IDD132/42 provides two ports with separate control, 

address and VO pins that permit independent access for reads 
or writes to any locations in memory. These devices have an 
automatic power-down feature controlled by CEo The CE 
controls on-chip power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE).ln the read mode, the port's OE turns on' 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table 1. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and determine which port 
has access. In all cases, an active BUSYflagwill be setforthe 
delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determine which port has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
important to note that the operation is invalid for the port that 
has BUSY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CE, on-chip control logic arbitrates between CEl 

7.5 

and CERfor access; or(2) if the CEsare low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (referto Table II). In either mode of 
arbitration, the delayed port's BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arrive at the same time, it is 
possible that one will activate its BUSYl while another acitivates 
its BUSYR signal. Both sides are now busy and the CPUs will 
wait indefinitely for their port to become free. 

To avoid the "Busy Lock-Out" problem, lOT has developed 
a MASTER/SLAVE approach where only one arbitrator, in the 
MASTER, is used. The SLAVE has BUSY inputs which allow 
an interface to the MASTER with no external components and 
with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the writing of the 
SLAVE RAMs must be delayed, until afterthe BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during acontention situation. Conversely, the write pulse must 
extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than on 
chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time ofthe MASTER. If ,then, a contention 
occurs, the write tethe SLAVE will be inhibited due to BUSY 
from the MASTER. 
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IDT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) 

TRUTH TABLES 

TABLE I - NON-CONTENTION 
READIWRITE CONTROL (4) 

Loft Or Right Port (1) 
Function 

RiW CE OE 00-7 

X H X Z Port Disabled and in Power 
Down Mode IS82 or IS84 

X H X Z CER = CEL = H, Power Down 
Mode, IS81 or IS83 

L L X DATAIN Data on Port Written into Memory(2) 
H L L DATAoUT Data in Memory Output on Port(3) 
H L H Z High Impedance 

26921b116 

NOTES: 
1. AOL - Al0L ;t AOR - Al0R 
2. If BUSY = l, data is not written 
3. If BUSY = l, data may not be valid, see twoo and taoo timing. 
4. H = HIGH, l = lOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

TABLE II - ARBITRATION (1,2) 
Left Port Right Port 

CEL AOL- Al0L CER AOR - Al0R 

H X H X 
L Any H X 
H X L Any 

L ~ AOR -Al0R L ~ AOL -A1OL 
Addross Arbitration With CE Low Before Address Match 

L LV5R L LV5R 

L RV5L L RV5L 

L Same L Same 

L Same L Same 

CE Arbitration With Address Match Before CE 

LL5R = AOR -Al0R LL5R = AOL -Al0L 

RL5L = AOR -Al0R RL5L = AOL -Al0L 

LW5R = AOR -Al0R LW5R = AOL -A1OL 

LW5R = AOR -Al0R LW5R = AOL -Al0L 

NOTES: 
1. X = DON'T CARE, L = LOW, H = HIGH 
2. L V5R = Left Address Valid ~ 5ns before right address. 

RV5L = Right Address Valid ~ 5ns before left address. 
Same = Left and Right Addresses match within 5ns of each other. 
ll5R = left CE = lOW ~ 5ns before Right CEo 
RL5L = Right CE = lOW ~ 5ns before Left CEo 
LW5R = Left and Right CE = LOW within 5ns of each other. 

7.5 

LUUTARY AND COMMERCIAL TEMPERATURE RANGES 

Flags 
Function 

BUSYL BUSYR 

H H No Contention 

H H No Contention 

H H No Contention 

H H No Contention 

H L L-Port Wins 

L H R-Port Wins 

H L Arbitration Resolved 

L H Arbitration Resolved 

H L L-Port Wins 

L H R-PortWins 

H L Arbitration Resolved 

L H Arbitration Resolved 
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1DT7132SAlLA AND IDT7142SAlLA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT xxxx A 999 _A __ A 
Device Type Power Speed Package Process! 

Temperature 
Range 

Y BBLANK Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

P 
C 
J 

'---------1 L48 
L52 
F 

20 
25 
30 
35 

l..-________ ~ 45 
55 
70 
90 
100 
120 

ILA '--------------1
1 

SA 

l..-____________________________ --4 7132 
7142 

7.5 

Plastic DIP 
Sidebraze DIP (600 mil) 
Plastic Leaded Chip Carrier 
48-Pin Leadless Chip Carrier 
52-Pin Leadless Chip Carrier 
Flatpack 

Commercial Only 

Speed in Nanoseconds 

Military Only 

Low Power 
Standard Power 

16K (2K x 8-Bit) MASTER Dual-Port RAM 
16K (2K x 8-Bit) SLAVE Dual-Port RAM 

2692 drw 19 
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(;)® CMOS DUAL-PORT RAM PRELIMINARY 

16K (2K x a-BIT) IDT7032SAlLA 
IDT7042SAlLA 

Integrated Device Technology, Inc. 

FEATURES 
• High-speed access 

-Military: 25/35/45ns (max.) 
-Commercial: 20/25/35ns (max.) 

• Low-power operation 
-IDT7032/42SA 

Active: 375mW (typ.) 
Standby: 6mW (typ.) 

-IDT7032142LA 
Active: 375mW (typ.) 
Standby: 2mW (typ.) 

• Fully asynchronous operation from either port 
• MASTER IDT7032 easily expands data bus width to 16-

or-more-bits using SLAVE IDT7042 
• On-chip port arbitration logic (IDT7032 only) 
• BUSY output flag on IDT7032; BUSY input on IDT7042 
• Battery backup operation -2V data retention 
• TIL-compatible, single 5V ±10% power supply 
• Available in popular hermetic and plastic packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

R/VVL 
CEl 

·OEl 

A10l 
A7l 

I/OOl 

I/07l 
BUSYl(l) 

ASl 

AOl 

DESCRIPTION: 
The IDT70321IDT7042 are high speed 2Kx8 dual-port 

static RAMs. The IDT7032 is designed to be used as a 
stand-alone 8-bit dual-port RAM or as a "MASTER" dual
port RAM together with the IDT7042 "SLAVE" dual-port in 
16-bit-or-more word width systems. Using the IDT MASTER! 
SLAVE dual-port RAM approach in 16-or-more-bit memory 
system applications results in full-speed, error-free operation 
without the need for additional discrete logic. 

Both devices provide two independant ports with separate 
control, address and I/O pins that permit independent 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOSTM high-performance 
technology, these devices typically operate on only 375mW 
of power at maximum access times as fast as 20ns. Low
power (LA) versions offer battery backup data retention 
capability, with each dual-port typically consuming 200llW 
from a 2V battery. 

The IDT7032/7042 devices are packaged in 48-pin 
sidebraze or plastiC DIPs. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 

RlWR 
CER 

OER 

Al0R 
A7R 
I/OOR 

I/07R 
BUSYR(l) 

ASR 

AOA 

. R/Vh -~....----_--,--I 

NOTE: 
1. IDT7032 (MASTER): BUSY is open drain output and requires pullup resistor. 

IDT7042 (SLAVE): BUSY is input. 

CEMOS is a Uademark of Inlegraled Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1I:l1990 Inlegraled Device Technology, Inc. 7.6 

2693 drwOl 

SEPTEMBER 1990 

DSC-10nl-

1 

I 



1DT7032SAlLA AND 1DT7042SAlLA 
CMOS DUAL-PORT RAM 16K (2K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

CEl 
RNIL 

BUSYl 
A10l 
OEl 
AOl 
All 
A2l 
A:3l 
A4l 
ASl 

GND 
ASl 
A7l 
ASl 
A9l 

I/OOl 
I/Oll 
I/02l 
I/03l 
I/04l 
I/OSl 
IIOSl 
II07l 

DIP 
Top View 

CER 
RlWR 
BUSYR 
Al0R 
OER 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
Vee 
ASR 
A7R 
ASR 
A9R 
I/07R 
I/OSR 
I/OSR 
II04R 
I/03R 
II02R 
II01R 
IIOOR 

2693 drw 02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to + 135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 

Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 269311>101 

1. Stressesgreaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 

Ambient 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commercial O°C to +70°C OV 

RECOMMENDED 
DC OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

Vil Input Low Voltage -0.5(1) 

not implied. Exposure to absolute maximum rating conditions for extended NOTE: 

Typ. 

5.0 

0 

-
-

periods may affect reliability. 1. VIL (min.) = -3.0V for pulse width less than 20ns. 

7.6 

Vce 

5.0v ± 10% 

5.0v ± 10% 
269311>102 

Max_ Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 
269311>103 

2 



IDTI032SAlLA AND IDTI042SAlLA 
CMOS DUAL-PORT RAM 16K (2K x a-BIT) UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC = S.OV ±10%) 

IDT7032SA IDT7032LA 
IDT7042SA IDT7042LA 

Symbol Parameter Test Conditions Min. Max. Max. Max. Unit 

IILlI Input Leakage Vee = 5.5V, VIN = OV to Vee - 10 - 5 !LA 
Current 

Illol Output Leakage CE = VIH, VOUT = OV to Vee - 10 - 5 !LA 
Current 

VOL Output Low Voltage IOl= 4mA - 0.4 - 0.4 V 
(1/00-1/07) 

VOL Open Drain Output IOl = 16mA - 0.5 - 0.5 V 
Low Voltage (BUSY) 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 
2693 bI 04 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC = S.OV ± 10%) 

7032 x 20(2) 7032 x 25 7032 x 35 7032 x 45(3) 
7042 x 20(2) 7042 x 25 7042 x 35 7042 x 45(3) 

Symbol Parameter Test Conditions Version Typ. Max. Typ. Max. Typ. Max. Typ. Max. Unit 

Icc Dynamic Operating CE = Vil 
MIL. 

SA 75 300 75 280 75 270 mA 
Current (Both Ports Outputs Open LA -:::" - 75 220 75 200 75 190 

Active) f = fMAX(4) 
COM'L.Et 

75.:::::::affio 75 250 75 240 
75>:::::;190 75 180 75 180 

IS81 Standby Current CEl and CER ~ VIH 
MIL. 

SA -t ::)~~~ 25 75 25 75 25 75 mA 

(Both Ports - TIL f = fMAX(4) LA .,::::::::~ 25 55 25 55 25 55 

Level Inputs) 
COM'L.Et 

25 ':::::\65 25 65 25 65 
25 ::::::::>~5 25 45 25 45 

1582 Standby Current CEl or CER ~ VIH SA -1;:;:;:; :::~ 50 180 46 170 40 160 mA 

(One Port - TIL Active Port Outputs 
MIL. LA 

::;::: - 50 140 46 130 40 125 

Level Inputs) Open, f = fMAX(4) COM'L SA 50:::'::'::'180 50 170 40 155 
'LA 5(')':::::::::135 50 120 40 110 

ISB3 Full Standby Current Both Ports CEl and SA 1.2 40 1.2 35 1.0 35 rnA 
(Both Ports - All CER ~ Vee -0.2V MIL. LA ~::::: }t- 0.4 10 0.4 10 0.2 10 
CMOS Level Inputs) VIN ~ Vee -0.2V or 

COM'L. Et ~;i. }15 1.2 15 1.0 15 
VIN ~ 0.2V, f = d5

) .:} 4 0.4 4 0.2 4 

1584 Full Standby Current One Port CEl or 
MIL. 

SA 
fdt 50 170 45 150 40 140 rnA 

(One Port - All CER ~ Vce -O.2V LA ;::::"- 46 135 42 115 35 105 I CMOS Level Inputs, VIN ~ Vee -0.2V or COM'L SA }:.50 160 50 150 45 135 
f = 0(5») VIN ~ 0.2V Active Port 'LA :':'::;nr:::::: 125 46 115 42 105 

Outputs Open, f = fMAX(4) 

2693tll 05 
NOTES: 
t. x in part numbers indicates power rating (SA or LA). 
2. O°C to +70°C temperature range only. 
3. -55°C to +t25°C temperature range only. 
4. At f = mAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of t/tRe, and using "AC TEST 

CONDITIONS" of input levels of GND to 3V. 
5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7032SAlLA AND 1DT7042SAlLA 
CMOS DUAL·PORT RAM 16K (2K X a·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS (LA Version Only) 

IOTI032LAlIOTI042LA 
Symbol Parameter Test Conditions Min. 

VDR Vee for Data Retention 2.0 

leeDR Data Retention Current I MIL. -
Vee = 2.0V, CE ~ Vee -0.2V I COM'L. -

teDR(3) Chip Deselect to Data 
VIN ~ Vee -0.2V or VIN $ 0.2V 

0 

Retention Time 

tR(3) Operation Recovery 

Time 

NOTES: 
1. Vee = 2V, TA = +25°C 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

tRc(2) 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiselFall Times 

Typ. 

-
100 

100 

-

-

Max. 
0 

4000 

1500 

-

-

GND T03.0V 
5ns 
1.5V 
1.5V 

Unit 

V 

~A 

~A 

ns 

ns 

269311:>106 

:: ~:::f VDR~:V ~:: ~ 
Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1, 2 & 3 

~H ~~ 

5V 

1250n 

DATA OUT --.---~ 

775n 30pF* 

Figure 1. Output Load 

5V 

----f
270n 

BUSY 

130P
P 

Figure 3. BUSY Output Load 
(IDT7032 only) 

2693 drw 03 

* Including scope and jig 

7.6 

5V 

1250n 

DATA OUT --.---~ 

775n 5pF* 

Figure 2. Output Load 
(for tHY, IU, twz, and tow) 

2693 drw04 
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IDT7032SAlLA AND 1DT7042SAlLA 
CMOS DUAL·PORT RAM 16K (2K x a·811) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(5) 

7032 x 20(2) 7032 X 25 7032x35 7032 x 45(3) 
7042 x 20(2) 7042 x 25 7042x35 7042 x 45(3) 

Symbol Parameter Min. Max. Min • Max. Min. Max. Min. Max. UnH 
Read Cycle . ::::t:·:·:·: 

tRC Read Cycle Time 20 r:. 1.:- 25 - 35 - 45 - ns 
tAA Address Access Time -'::::: :(::20 - 25 - 35 - 45 ns 
tACE Chip Enable Access Time -.::::: :;:;::::20 - 25 - 35 - 45 ns 
tAOE Output Enable Access Time -i\: :::::::: 10 - 12 - 25 - 30 ns 
tOH Output Hold From Address Change 0::::::::::::::: - 0 - 0 - 0 - ns 
tLZ Output Low Z Time (1,4) 0::::.:::/ - 0 - 0 - 0 - ns 
tHZ Output High Z TimeP,4) -(}::J 8 - 10 - 15 - 20 ns 
tpu Chip Enable to Power Up Time(4) °f'::f:::: - 0 - 0 - 0 - ns 
tPD Chip Disable to Power Down Time(4) ~r:t 50 - 50 - 50 - 50 ns 

NOTES: 
26931bI08 

1. Transition is measured ±SOOmV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. ·x· in part numbers indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE (1,2,4) 

-----:J(~-----------------------tRC----------------------~~ 

ADDRESS -----'l:~--~~=~~=--~-t-O~H~~--tA-A-----.-,----------------~~-I------------------------~~-tO-H-----------
DATA OUT PREVIOUS DATA VALID DATA VALID 

2693drw05 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE (1,3) 

tACE 

~I\.. /~ 

tAOE tHZ II 
~~ /'{' 

I4-tLZ ------ +--tHZ-+ 

DATA OUT ~: < < r- DATA VALID 
~~ 

-'Ik- .."if: 

tLZ 

-tpu '. tPD 

Icc l 
CURRENT Iss ________ fi 50% 50%l ___ _ 
NOTES: 
1. R!W is high for Read Cycles. 2693 drw 06 

2. Device is continuously enabled, CE = VIL. 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE = Vil. 
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IDT7032SAlLA AND IDT7042SAlLA 
CMOS DUAL-PORT RAM 16K (2K x S-BlT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(7) 

7032 x 20(2) 7032 x 25 7032 X 35 7032 x 45(3) 
7042 x 20(2) 7042 X 25 7042 x 35 7042 X 45(3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

twc Write Cycle Time(S) 20 :::. 25 35 45 ns 

tEW Chip Enable to End of Write 15::: 20 30 35 ns 

tAW Address Valid to End of Write 15::::::·:::, 20 30 ·35 ns 

tAS Address Set-up Time 0 .:.::;:;:::::::- 0 0 0 ns 
twp Write Pulse Width(6) 15:':\:·:: 20 30 35 ns 

tWR Write Recovery Time 0:::':: t; - 0 0 0 ns 

tDW Data Valid to End of Write 10:·:·:···:·:· 12 20 20 ns 

tHZ Output High Z Time(1,4) ~:.: .•. ' 8 10 15 20 ns 

toH Data Hold Time 0::::::::;: 0 0 0 ns 
twz Write Enabled to Output in High Z(1,4) .....;;:.::.:.:. 8 10 15 20 ns 

tow Output Active From End of Write (1,4) 0·:::·:·:· 0 0 0 ns 

NOTES: 2693 1:>1 09 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. For MASTER/SLAVE combination, twc = tBM + twP. 
6. Specified for OE at high (Refer to "Timing Waveform of Write Cycle", Note 7) 
7. ·x" in part numbers indicates power rating (SA or LA). 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

NOTE: 2693 tbl10 

1. This parameter is sampled and not 100% tested. 
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IDT7032SAlLA AND IDT7042SAlLA 
CMOS DUAL·PORT RAM 16K (2K x a·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (RIW CONTROLLED TIMING) (1,2,3,7) . 

twc 

ADDRESS 

DE 

CE 

twp(7) 

ANI 

DATA OUT 

tow tDH 

DATA IN 

2693 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2, (CE CONTROLLED TIMING) (1,2,3,5) 

twc 

ADDRESS :=)( )~ 
tAW 

'1 /V 

f4-tAS tEW tWR -
tow tOH .J 

1" ,J 
I 1 

DATA IN 

2693 drw 08 

NOTES: 
1. RiW must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low CE and a low RiW. 
3. twR is measured from the earlier of CE or RJW going high to the end of the write cycle. 
4. Durin9..!bis period, the 1/0 pins are in the output state and input sl9..nals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RiW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 
7. If DE is low during a RiW controlled write cycle, the write pulse width must be larger of twP or (twz + tow) to allow the 1/0 drivers to tum off and data to 

be placed on the bus for the required tow. If OE is high during an RJW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 
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1DT7032SAlLA AND 1DT7042SAlLA 
CMOS DUAL·PORT RAM 16K (2K x a·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(8) 

7032 x 20(1) 7032 x 25 7032 x 35 7032 X 45(2) 
7042 X 20(1) 7042 X 25 7042 X 35 7042 X 45(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Busy Timing (For Master IDT7032 Only) 

tBAA BUSY Access Time to Address - 20 - 25 - 35 - 35 ns 

tBDA BUSY Disable Time to Address - ::{?:: :18 - 20 - 30 - 35 ns 

tBAC BUSY Access Time to Chip Enable - :f:/L:.20 - 20 - 30 - 30 ns 

tBDC BUSY Disable Time to Chip Enable - ,::,\/:'::18 - 20 - 25 - 25 ns 

tWDD Write Pulse to Data Delay (3) - :.~:)}~:: 45 - 50 - 60 - 70 ns 

toDD Write Data Valid to Read Data Delay(3) - ::::::::::::::30 - 35 - 45 - 55 ns 

tAPS Arbitration Priority Set·up Time (4) 5 .. :.:::::):::: - 5 - 5 - 5 - ns 

tBDD BUSY Disable to Valid Data (5) -.,;;. :::::::'Note 5 - Note 5 - Note 5 - Note 5 ns 

Busy Input Timing (For Slave IDT7042 Only) r':'::?:::: 
tWB Write to BUSY Input (6) ct::::::::: - 0 - 0 - 0 - ns 

tWH Write Hold After BUSY (7) 12)\.·.·. - 15 - 20 - 20 - ns 

tWDD Write Pulse to Data Delay (9) 4\. 45 - 50 - 60 - 70 ns 

toDD Write Data Valid to Read Data Delay(9) - 30 - 35 - 45 - 55 ns 

NOTES: 
269311>111 

1. O°C to +70°C temperature range only. 
2. -55°C to +12SoC temperature range only. 
3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For Master IDT7032 only)". 
4. To ensure that the earlier of the two ports wins. 
5. tBDD is a calculated parameter and is the greater of 0, twDD-twP (actual) or tODD - tow (actual). 
6. To ensure that the write cycle is inhibited during contention. 
7. To ensure that a write cycle is completed after contention. 
8. "X" in part numbers indicates power rating (SA or LA). 
9. Port-la-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7042 

Only)". 
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1DT7032SAlLA AND IDT7042SAlLA 
CMOS DUAL-PORT RAM 16K (2K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF REAO WITH BUSy(1,2,3) (FOR MASTER 1017032 ONLY) 

AOORR )( MATCH )( 
twp 

RlWR ~, /~ 

DATAINR 

~tow J tDH 

>k )K VALID 

-tAPS(1) 

ADDRL MATCH 

) tBDA--- tsDD-----

" LA 
tWDD 

DATAOUTL )( VALID 

tDDD(4) 

NOTES: 2693 drw09 

1. To ensure that the earlier of the two ports wins. 
2. Write Cycle parameters should be adhered to in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 
4. OE at LO for the reading port. 

TIMING WAVEFORM OF REAO WITH PORT-TO-PORT OELAy(1,2,3) (FOR SLAVE IOT7042 ONLY) 

AD ORR 

I twc 

>k MATCH )( 
twp 

~~ /V 

DATAINR 

tow 

>kD" )K VALID 

ADDRL 

DATAOUTL 

MATCH 

twoo 

)K. VALID 

tOOD 

I 
I 

NOTES: 2693 drw 10 

1. Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 
2. Write Cycle parameters should be adhered to in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IOT7042 ONLY) 

JI4----twp----t~ 

s:: -{_tWBi _}t~~ 
2693 drw 11 
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1DT7032SAlLA AND 1DT7042SAlLA 
CMOS DUAl·PORT RAM 16K (2K x a·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 
(FOR MASTER IDT7032 ONLY) 

CEl VALID FIRST: 

ADDR ~ ADDRESSES MATCH \.r--LANDR~~ ___________________________________________________ ~ 

CEl --1-t-APSh ____ h--------CER _ 

__ 'BAc_____j _ 'RDC~ __ -
BUSYR ~ J 

2693drw 12 

CER VALID FIRST: 

ADDR ~ ADDRESSES MATCH ~ . LANDR~~ ___________________________________________________ ~ 

::: =-~1'_APSh~tBAC_____j-----+h-IBDC-~-."---_ -_ -_ -~ 
'BUSYL ~ J 

2693 drw 13 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION (1) 
(FOR MASTER IDT7032 ONLY) 

LEFT ADDRESS VALID FIRST: 
~---c-·tRC OR twc-----+l 

ADDRl ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRR 

2693 drw 14 

RIGHT ADDRESS VALID FIRST: 

14-----tRC OR twc ------'-~ 

ADDRR ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRl 

BUSYl 

2693 drw 15 

NOTE: 
1. CE"l = CE'R = VIL 

7.6 10 



1DT7032SAlLA AND IDTI042SAlLA 
CMOS DUAl·PORT RAM 16K (2K x 8-BIT) MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 
- Riw R/W Riw RlW 

IDT7032 
MASTER 

BUSY BUSY BUSY 

..AAA +5V +5V AAA 
y v y yvV 

R/W R/W 
IDT7042 
SLAVE(1) 

--BUSY BUSY 

2693 drw 16 

NOTE: 
1. No arbitration in IDT7042 (SLAVE). BUSY-IN inhibits write in IDT7042 (SLAVE). 

FUNCTIONAL DESCRIPTION 
The IDT7032/42 provides two ports with separate control, 

address and I/O pins that permit independent access for reads 
or writes to any locations in memory. These devices have an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the respec
tive port to go into a standby mode when not selected (CE 
high). When a port is enabled, access to the entire memory 
array is permitted. Each port has its own Output Enable control 
(OE). In the read mode, the port's OE turns on the output 
drivers when set LOW. Non-contention READ/WRITE condi
tions are illustrated in Table 1. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and determine which port 
has access. In all cases, an active BUSYflagwili be set forthe 
delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter
mine which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address data. It is important 
to note that the operation is invalid for the port that has BUSY 
set LOW. The delayed port will have access when BUSY goes 
inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of ar
bitration are provided: (1) if the addresses match and are valid 
before CE, on-Chip control logic arbitrates between CEl and 

7.6 

CERfor access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (referto Table II). In either mode of 
arbitration, the delayed port's BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arrive at the same time, it is 
possible that one will activate its BUSYl while another aciti
vates its BUSYR signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid the "Busy Lock-Out" problem, lOT has developed 
a MASTER/SLAVE approach where only one arbitrator, in the I 
MASTER, is used. The SLAVE has BUSY inputs which allow . 
an interface to the MASTER with no external components and 
with a speed advantage over other systems. 

When expanding dual-port RAMS inwidth, the writing ofthe 
SLAVE RAMS must be delayed, until after the BUSYinput has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situation. Conversely, the write pulse must 
extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than on 
chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 

11 



1DT7032SAlLA AND IDT7042SAlLA 
CMOS DUAL·PORT RAM 16K (2K x S·BIT) 

TRUTH TABLES 

TABLE 1- NON·CONTENTION 
READ/WRITE CONTROL (4) 

Left Or Right Port(l) 

R1W CE OE 00·7 

Function 

X H X Z Port Disabled and in Power 
Down Mode 1582 or 1584 

X H X Z CER = CEl = H, Power Down 
Mode, 1581 or 1583 

L L X DATA IN Data on Port Written into Memory(2) 

H L L DATAoUT Data in Memory Output on Port(3) 

H L H Z High Impedance Outputs 
26931b112 

NOTES: 
1. AOl - Al0l;! AOR - Al OR 

2. If BUSY = L, data is not written 
3. If BUSY = L, data may not be valid, see !Woo and toDD timing. 
4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

TABLE 11- ARBITRATION (1,2) 
Left Port Right Port 

CEl AOl -A10l CER AOR -A1OR 

H X H X 
L Any H X 
H X L Any 

L * AOR· AlOR L * AOl • AlOl 
Address Arbitration With CE Low Before Address Match 

L LV5R L LV5R 

L RV5L L RV5L 

L Same L Same 

L Same L Same 

CE Arbitration With Address Match Before CE 
LL5R = AOR - AlOR LL5R = AOl - AlOl 

RL5L = AOR - AlOR RL5L = AOl - AlOl 

LW5R = AOR - AlOR LW5R = AOl - AlOl 

LW5R = AOR - AlOR LW5R = AOl - AlOl 

NOTES: 
1. X = DON'T CARE, L = LOW, H = HIGH 
2. LV5R = Left Address Valid ~ 5ns before right address. 

RV5L = Right Address Valid ~ 5ns before left address. 
Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE = LOW ~ 5ns before Right CEo 
RL5L = Right CE = LOW ~ 5ns before Left CE. 
LW5R = Left and Right CE = LOW within 5ns of each other. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Flags(2) 
Function 

BUSYl BUSYR 

H H No Contention 

H H No Contention 

H H No Contention 

H H No Contention 

H L L·Port Wins 

L H R-Port Wins 

H L Arbitration Resolved 

L H Arbitration Resolved 

H L L-Port Wins 

L H R-Port Wins 

H L Arbitration Resolved 

L H Arbitration Resolved 
26931b113 
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1DT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT xxxx A 999 A A 
Device Type Power Speed Package Process! 

Temperature 
Range 

Y BBLANK Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

P 
'--------i C 

20 
25 

'------------1 35 

45 

LA 
~--------------------~SA 

7032 '--------------------i 7042 

7.6 

Plastic DIP 
Sidebraze DIP (600 mil) 

Commercial onlY} 

Military Only 

Low Power 
Standard Power 

Speed in Nanoseconds 

16K (2K x a-Bit) MASTER Dual-Port RAM 
16K (2K x a-Bit) SLAVE Dual-Port RAM 

2693drw 17 
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G® CMOS DUAL-PORT RAM IDT71321 SA/LA 

16K (2K x a-BIT) I DT71421 SA/LA 

WITH INTERRUPTS 
Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

-Military: 25/30/35/45/55/70ns (max.) 

-Commercial: 20/25/30/35/45/55ns (max.) 

• Low-power operation 

-IOT71321 /I 0T71421 SA 

Active: 325mW (typ.) 

Standby: 5mW (typ.) 

-IOT71321/421LA 

Active: 325mW (typ.) 

Standby: 1 mW (typ.) 

• Two INT flags for port-to-port communications 

• MASTER lOT71321 easily expands data bus width to 16- . 
or-more-bits using SLAVE lOT71421 

• On-chip port arbitration logic (IOT71321 only) 

• BUSY output flag on lOT71321; BUSY input on 
lOT71421 

• FuJly asynchronous operation from either port 

• Battery backup operation -2V data retention 
• TTL-compatible, single 5V ±10% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STO-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The l0T71321/10T71421 are high-speed 2K x 8 dual

port static RAMs with internal interrupt logic for interproces
sor communications. The IOT71321 is designed to be used 
as a stand-alone 8-bit dual-port RAM or as a "MASTER" 
dual-port RAM, together with the lOT71421 "SLAVE" dual
port,in 16-or-more-bit memory systems applications results 
in full speed, error-free operation without the need for addi
tional discrete logic. 

Both devices provide two independent ports with sepa
rate control, address and 110 pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using lOT's CEMOSTM high-performance tech
nology, these devices typically operate on only 325mW of 
power at maximum access times as fast as 20ns. Low
power (LA) versions offer battery backup data retention ca
pability, with each dual-port typically consuming 200jlw from 
a 2V battery. 

The lOT71321/10T71421 devices are packaged in 52-pin 
LCCs and PLCCs. Military grade product is manufactured 
in compliance with the latest revision of MIL-STO-883, Class 
B. 

OER 

Al0L -++=::::;-1 .----t-+- Al0R 
A 7L -++--. .-++- A 7R 
OO~ oo~ 

007L 007R 

BUSYL(l) ~r.====~~ '---;::====;-r..u BUSYR(l) 
A6L .----.%----,. ASR 

AOL AOR 
-~-----...,_ Al0R 

ARBITRATION : 
AND INTERRUPT - AOR 

LOGIC - CER 
RlWL -~-r---r---.-~- RiWR 

L-============--.,NTR(2) 

2691 drw 01 

NOTES: 
1. IDT71321 (MASTER): BUSY is open output and requires pullup resistor. IOT71421 (SLAVE): BUSY is input. 
2. Open drain output: requires pull up resistor. 

CEMOS is a trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 

e1990 In1egra1ed Device Technology. Inc. 7.7 DSC-103112 



1DT71321SAlLA AND IDT71421 SAl LA 
CMOS DUAL·PORT RAM 16K (2K x a·BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

INDEX 

...J ...J ...J CJ)...J CJ) a: a: 

1
>= ...J a: I~ . 

c5 IW ~ II- :J I~ IW 81tlJ I~ :J II- ~ «O«~CDa:(,»(,)a:CD~« 

LI LJ LI LJ LJ LI II LJ LJ LJ LI LJ LJ 
All ., 87 6 5 4 3 2 L J 52 51 50 49 48 47 .. 

.... 1 46 .. 
A2l :::9 45:: 

A3l :::10 

A4l :::11 

ASl :::12 

ASl :::13 

A7l :::14 

ASl :::15 

A9l :::16 

I/00l :::17 

I/0ll :::18 

J52·1 
& 

L52·1 

LCC/PLCC 
TOP VIEW 

44:: 
43:: 
42::: 

41 ::: 

40::: 

39:: 

38::: 
37::: 

36::: 
1/0 2l ::: 19 35 ::: 

1/03l :::22~ 2223 24 25 26 27 28 29 30 31 32 :rt::: 
rl rl rl rl rl rl rl rl rl rl rl rl rl 

OER 

AOR 

A1R 

A2R 

A3R 

A4R 

ASR 

ASR 

A7R 

ASR 

A9R 

NC 

1/07R 

2691 drw02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2691lb10l 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT

INGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of the 

Ambient 
Grade Temperaturo GND 

Military -55°C to + 125°C OV 

Commercial O°Cto +70°C OV 

RECOMMENDED 
DC OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

Vil Input Low Voltage -0.5(1) 

specification is not implied. Exposure to absolute maximum rating NOTE: 

Typ. 

5.0 

0 

-
-

conditions for extended periods may affect reliability. 1. VIL (min.) = -3.0V for pulse width less than 20ns. 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vee = S.OV ± 10%) 

IDT11321SA IDT11321LA 
1DT11421SA IDT11421LA 

Symbol Parameter Test Conditions Min. Max. Min. Max. 

Ilul Input Leakage Vee = 5.5V, VIN = OV to Vee - 10 - 5 
Current 

IILol Output Leakage CE = VIH, VOUT = OV to Vee - 10 - 5 
Current 

VOL Output Low Voltage IOL= 4mA - 0.4 - 0.4 
(1/00-1/07) 

VOL Open Drain Output Low IOl = 16mA - 0.5 - 0.5 
Voltage (BUSY/INT) 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 -

7.7 

Vee 
5.0v± 10% 

5.0v ± 10% 

26911b102 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

Unit 

J.1.A 

J.1.A 

V 

V 

V 

26911bi 04 
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IDT71321SAlLA AND IDT71421SAlLA 
CMOS DUAL·PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1)(VCC = S.OV ± 10%) 

71321 X20(2) 71321x25/30 71321x35 
71421 x20 (2) 71421 x25/30 71421x35 

Symbol Parameter Test Conditions Version Typ. Max. Typ. Max_ Typ. Max. Unit 

lee Dynamic Operating CE = Vll Mil. SA - - 75f75 300/290 75 280 
Current (Both Ports Outputs Open LA - - 75f75 2201210 75 200 rnA 
Active) f = fMAX(4) Com'l. SA 75 260 75f70 250/240 75 195 

LA 75 190 75f70 :::18011'70 75 155 
IS81 Standby Current GEL and GER ~ VIH Mil. SA - - 25125' '.:':::~~~; 25 75 

(Both Ports - TTL f = fMAX(4) LA - - 25125: 25 55 rnA 
Level Inputs) Com'!. SA 25 65 25/25:<::' 65/65 25 65 

LA 25 45 25/25t) 45/45 25 45 
IS82 Standby Current CEl or CER ~ VIH Mil. SA - - :50/46 180/175 40 170 

(One Port - TTL Active Port Outputs LA - - 'iSO/4S 1401135 40 130 rnA 
Level Inputs) Open, f = fMAX(4) Com'l. SA 50 180:}:: :50/46 170/155 40 130 

LA 50 130=::: 50/46 120/110 40 95 
ISB3 Full Standby Current Both Ports CEl and Mil. SA -. 

:t::'S\:::: 1.2/1.2 40/40 1.2 35 
(Both Ports - All CER ~ Vee -0.2V LA - 0.4/0.4 10/10 0.4 10 rnA 
CMOS Level Inputs) VIN ~ Vee -0.2V or Com'l. SA 1.2 .. {.::::;;:::::;::;~9; 1.2/1.2 15/15 1.0 15 

VIN ~ 0.2V,f = 0(5) LA 0.4 0.4/0.4 4/4 0.2 4.0 
IS84 Full Standby Current One Port CEl or Mil. SA :;:":'::'\:'::"- 50/45 170/160 45 150 

(One Port - All CER ~ Vee -0.2V LA 46142 135/125 42 115 

CMOS Level Inputs, VIN ~ Vee -0.2V or Com'l. SA ~ 160 50/45 1501137 40 115 rnA 
f = 0(5)) VIN ~ 0.2V LA 46 125 46/42 115/105 35 90 

Active Port Outputs 
Open, f = fMAX(4) 

26911b105 

DC·ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1)(VCC = S.OV± 10%) 

71321x45 71321x55 71321x703) 

71421x45 71421x55 71421x7013 

Symbol Parameter Test Conditions Version Typ. Max. Typ. Max_ Typ. Max. Unit 

lee Dynamic Operating CE = Vll Mil. SA 75 230 65 230 65 225 
Current (Both Ports Outputs Open LA 75 185 65 185 65 180 rnA 
Active) f = fMAX(4) Com'l. SA 75 190 60 180 - -

LA 75 145 60 140 - -
IS81 Standby Current CEl and CER ~ VIH Mil. SA 25 65 25 65 25 65 

(Both Ports - TTL f = fMAX(4) LA 25 55 25 55 25 55 rnA 
Level Inputs) Com'l. SA 25 65 25 65 - -

LA 25 45 25 45 - -
IS82 Standby Current CEl or GER ~ VIH Mil. SA 40 135 40 135 40 135 

(One Port - TTL Active Port Outputs LA 40 110 40 110 40 110 rnA 
Level Inputs) Open, f = fMAX(4) Com'!. SA 40 120 40 115 - -

LA 40 85 40 85 - -
ISB3 Full Standby Current Both Ports CEl and Mil. SA 1.0 30 1.0 30 1.0 30 

(Both Ports - All CER ~ Vee -0.2V LA 0.2 10 0.2 10 0.2 10 rnA 
CMOS Level Inputs) VIN ~ Vee -0.2V or Com'l. SA 1.0 15 1.0 15 - -

VIN ~ 0.2V,f = 0(5) LA 0.2 4.0 0.2 4.0 - -
ISB4 Full Standby Current One Port CEl or Mil. SA 40 125 40 120 40 110 

(One Port - All CER ~ Vee -0.2V LA 35 95 35 90 35 80 

CMOS Level Inputs, VIN ~ Vee -0.2V or Com'l. SA 40 115 40 100 - - rnA 
f = 0(5)) VIN ~ 0.2V LA 35 80 35 75 - -

Active Port Outputs 
Open, f = fMAX(4) 

NOTES: 
26911b106 

1. "x" in part numbers indicates power rating (SA or LA). 
2. O°C to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1ltRe, and using 

"AC TEST CONDITIONS" of input levels of GND to 3V. 
5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT71321SAlLA AND IDT71421SAlLA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) WITH INTERRUPTS LUUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS (LA Version Only) 

IDT71321 LAnDT71421 LA 
Symbol Parameter Test Condition Min. Typ. 

VDR Vee for Data Retention 2.0 -
leeDR Data Retention Current I MIL. - 100 

Vee = 2.0V, CE ~ Vee -0.2V I COM·L. - 100 

teDR(3) Chip Deselect to Data 
VIN ~ Vee -0.2V or VIN ~ 0.2V 

0 -
Retention Time 

tR(3) Operation Recovery tRd2) -
Time 

NOTES: 
1. Vee = 2V. TA = +25°C 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM DATA RETENTION MODE 

Vee 4.5V VDR~ 2.0V 4.5V 

d
tCDR 

tRb CE ,~ _____ Vb __ R ______ / 

~H v~ 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
5ns 
1.5V 
1.5V 

See Figures 1, 2, 3 and 4 
26911b108 

5V 

125QP:·J\. 
-:::~::.:::"'::::' 

DAT AOUT --....---. .. :\:;;~~:;;:::;:=-
775n 

",::. 
'.::. 

\::~::OOpF· 

(30pF for 20ns, 25ns, 
30ns,35ns, & 45ns 
versions) 

Figure 1. Output Load 

5V 

~ 270" 

BUSY or INT -----i 
l'OOPP 

2691 drw03 

5V 

1250n 

DATA OUT -1---.... 

775n 5pF* 

Figure 2. Output Load 
(for tHZ, tu, twz, and tow) 

5V 

Max. 
0 

4000 

1500 

-

-

Figure 3. BUSY and INT Output Load Figure 4. BUSY and INT Output Load 
(for 20ns,25ns and 30ns versions) 

• Including scope and jig. 2691 drw04 

Unit 

V 

~A 

~A 

ns 

ns 

26911b1 07 
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IDT71321SAlLA AND 1DT71421SAlLA 
CMOS DUAL-PORT RAM 16K (2K x a-BIn WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

71321 x20 (2) 71321 x25/30 71321x35 71321x45 71321x55 71321 X70(3) 
71421 x20 (2) 71421 x25/30 71421x35 71421x45 71421x55 71421 X70(3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max Min. Max. Unit 
Read Cycle 

tRC Read Cycle Time 20 - 25130 - 35 - 45 - 55 - 70 - ns 
1M Address Access Time - 20 - .::/:25(.30 - 35 - 45 - 55 - 70 ns 
lACE Chip Enable Access Time - 20 - ::::.;::::(25130 - 35 - 45 - 55 - 70 ns 
lAOE Output Enable Access Time - 10 .< ..... ::}::;:~:: 12/15 - 25 - 30 - 35 - 40 ns 
tOH Output Hold From Address Change 0 - ..... :\010 - 0 - 0 - 0 - 0 - ns 
tLZ Output Low Z Time(1,4) 0 .~:::::; .. ::. 010 - 5 - 5 - 5 - 5 - ns 
tHZ Output High Z Time(1,4) -:: .. ::\::~r· - 10/12 - 15 - 20 - 30 - 35 ns 
tpu Chip Enable to Power Up Time(4) g':::::'::::::.':':'. 010 - 0 - 0 - 0 - 0 - ns 
tPD Chip Disable to Power Down Time(4) -->::;:. 50 - 50/50 - 50 - 50 - 50 - 50 ns 

NOTES: 
269111>109 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2, 3 and 4). 
2. DOC to +7DOC temperature range only. 
3. -55°C to +125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. ·x· in part numbers indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE (1,2,4) 

~~-----------------------tRC----------------------~~ 

ADDRESS -----'~~~--~~~~~~~~-t~OH~~~-tA-A-----.-,---------------~-~-------------------------f~-tOH------------
DATA OUT PREVIOUS DATA VALID DATA VALID 

2691 drw05 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE (1,3) 

tACE 

CE ~, /~ 

tAOE tHZ 

OE ~i\. /1{' 

~tLZ---+ ~tHZ---+ 

:;;;I!"- / / :;;;If- DATA VALID -"~ 

3 .... " " ~ .... .,,!(: DATA OUT 

tLZ 
i+-tpu 

CURRENT ::: ____________ ~50% '. tPD 

5oo/l ___ _ 
2691 drw06 

NOTES: 
1. R!W is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE = VIL. 
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IDT71321SAlLA AND IDT71421SAlLA 
CMOS DUAL·PORT RAM 16K (2K x S·BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

71321 x20 (2) 71321 x2S/30 
71421 x20 (2) 71421 x2S/30 

Symbol Parameter Min. Max. Min. Max. 
Write Cycle 

twc Write Cycle Time(5) 20 - 25/30 -
tEW Chip Enable to End of Write 15 - 20/25 .. 

tAW Address Valid to End of Write 15 - 20125 . ::.{\4.-

tAS Address Set·up Time 0 - 0/0;::·,::'::::,· -
twp Write Pulse Width 15 - 20/25' -
tWR Write Recovery Time 0 - ·.,\:::010 -
tDW Data Valid to End of Write 10 +" :":·:12/15 -
tHZ Output High Z Time(1,4) - "".'::::::~ - 10/12 
tDH Data Hold Time 0.,,:('/:<:,,:'::::'" 010 -
twz Write Enabled to Output in High Z(1,4) - 8 - 10/12 
tow Output Active From End of Write(1,4) 0 - 010 -

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (CONTINUED) 

71321x45 
71421x45 

Symbol Parameter Min. Max. 
Write Cycle 

twc Write Cycle Time(5) 45 -
tEW Chip Enable to End of Write 35 -
tAW Address Valid to End of Write 35 -
tAS Address Set·uj) Time 0 -
twp Write Pulse Width 35 -
tWR Write Recovery Time 0 -
tow Data Valid to End of Write 20 -
tHZ Output High Z Time(1,4) - 20 
tDH Data Hold Time 0 -
twz Write Enabled to Output in High Z(1,4) - 20 
tow Output Active From End of Write(1.4) 0 -

NOTES: 
1. Transition is measured ±SOOmV from low or high impedance voltage with load (Figures 1, 2, 3 and 4). 
2. O°C to +70°C temperature range only. 
3. -SsoC to +12SoC temperature range only. 
4. This parameter guaranteed but not tested. 
S. For MASTER/SLAVE combination, twc = taM + twP. 
6. ·x· in part numbers indicates power rating (SA or LA). 

7.7 

71321x55 
71421x55 

Min. Max. 

55 -
40 -
40 -
0 -

40 -
0 -

20 -
- 30 
0 -
- 30 
0 -

71321x35 
71421x35 

Min. Max. Unit 

35 - ns 
30 . - ns 
30 - ns 
0 - ns 

30 - ns 

0 - ns 
20 - ns 

- 15 ns 
0 - ns 

- 15 ns 
0 - ns 

2691 Ibl 10 

71321 x70 (3) 

71421 x70 (3) 

Min. Max. Unit 

70 - ns 
50 - ns 
50 - ns 
0 - ns 

50 - ns 
0 - ns 

30 - ns 

- 35 ns 
0 - ns 

- 35 ns 

0 - ns 

2691 Ibl 11 
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IDTI1321SAlLA AND IDTI1421SAlLA 
CMOS DUAL·PORT RAM 16K (2K x S·BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING (1 ,2,3,7) 

twc 

ADDRESS ~K )K 
/4-tHZ(6) --

/V' 
I+--tHZ (6)---t 

tAW 

~ ~ ~V 
i+--tAS twp(7) tWR-

RNi 'r\. /V' 
i4-tWZ(6) tow ~ 

(4) " (4) )~ /I
L 

....oJ ]", 

tow tOH t, ~ 
I" /I 

DATA our 

DATA IN 

2691 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE CONTROLLED TIMING (1,2,3,5) 

twc 

ADDRESS ~K )K' 
tAW 

1- /V 
:---tAS tEW tWR 4--

L tDW tDH .J 

1/ ~ 
I 1 

DATA IN 

2691 drwOB 

NOTES: 
1. WE must be high during all address transitions. 
2. A write occurs during the overlap (lEW or twp) of a low CE and a low Rlw' 
3. twA is measured from the earlier of CE or RIW going high to the end of the write cycle. 
4. Durin9..!tJis period, the I/O pins are in the output state and input s!.g"nals must not be applied. 
S. If the CE low transition occurs simultaneously with or after the RIW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is sampled and not 100% tested. 
7. If DE is low during a RIW controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 

to be placed on the bus for the required tow. If OE is high during an RlW controlled write cycle, this requirement does not apply and the write pulse 
can be as short as the specified twP. 

7.7 7 



1DT71321SAlLA AND IDT71421SAlLA 
CMOS DUAL-PORT RAM 16K (2K x a-BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

71321x20 (1) 71321 x25/30 71321x35 
71421x20 (1) 71421 x25/30 71421x35 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Busy Timing (For Master 10171321 Only) 

tBAA BUSY Access Time to Address - 20 - 25/30 - 35 ns 

tBDA BUSY Disable Time to Address - 18 - 20125 - 30 ns 

tBAC BUSY Access Time to Chip Enable - 20 - .:)t20/25 - 30 ns 
tBDC BUSY Disable Time to Chip Enable - 18 ~. :':\.:20125 - 25 ns 

twDD Write Pulse to Data Delay (3) - 45 ·::~:t·· 50/55 - 60 ns 

toDD Write Data Valid to Read Data Delay (3) - 30 ,::::::\:,: 33/33 - 35 ns 

tAPS Arbitration Priority Set-up Time(4) 5 -.::;: .:.:/>515 - 5 - ns 

tBDD BUSY Disable to Valid Data(5) - Note 5'::: .:. - Note 5 - Note 5 ns 

Busy Timing (For Slave IDT71421 Only) <::::':::::i;:}' 

tWB Write to BUSY Input(6) o:(·:}+. 0/0 - a - ns 

tWH Write Hold After BUSY (7) 12::/: "':::., - 15120 - 20 - ns 

tWDD Write Pulse to Data Delay (9) - 45 - 50/55 - 60 ns 

toDD Write Data Valid to Read Data Delay (9) - 30 - 35/35 - 35 ns 
26911b112 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (CONTINUED) 

71321x45 71321x55 71321 x70(2) 
71421x45 71421x55 71421 x70 (2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Busy Timing (For Master 10171321 Only) 

tBAA BUSY Access Time to Address - 35 - 45 - 45 ns 

tBDA BUSY Disable Time to Address - 35 - 40 - 40 ns 

tBAC BUSY Access Time to Chip Enable - 30 - 35 - 35 ns 

tBDC BUSY Disable Time to Chip Enable - 25 - 30 - 30 ns 

twDD Write Pulse to Data Delay (3) - 70 - 80 - 90 ns 

toDD Write Data Valid to Read Data Delay(3) - 45 - 55 - 70 ns 

tAPS Arbitration Priority Set-up Time(4) 5 - 5 - 5 - ns 

tBDD BUSY Disable to Valid Data(5) - Note 5 - Note 5 - Note 5 ns 

Busy Timing (For Slave 10171421 Only) 

twB Write to BUSY Input(6) 0 - 0 - - - ns 

tWH Write Hold After BUSY (7) 20 - 20 - 20 - ns 

tWDD Write Pulse to Data Delay(9) - 70 - 80 90 - ns 

toDD Write Data Valid to Read Data Delay(9) - 45 - 55 - 70 ns 
26911b113 

NOTES: 
1. O°C to + 70°C temperature range only. 
2. -55°C to +125°C temperature range only. 
3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For Master IDT71321 only)". 
4. To ensure that the earlier of the two ports wins. 
5. !BDD is a calculated parameter and is the greater of 0, twDD-twP (actual) or toDD - tow (actual). 
6. To ensure that the write cycle is inhibited during contention. 
7. To ensure that a write cycle is completed after contention. 
8. "x" in part numbers indicates power rating (SA or LA). 
9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With Port-to-Port Delay 

(For Slave IDT71421 Only)". 

7.7 a 
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IDT71321SAlLA AND 1DT71421SAlLA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF REAO WITH BUSy(1,2,3) (FOR MASTER 10171321) 

twc 

ADDRR )K MATCH 

RlWR ~~ 

DATAINR 

i4-tAPS 

ADDRl 

) 
\ LA 

DATAOUTl 

NOTES: 
1. To ensure that the earlier of the two ports wins. 
2. Write Cycle parameters should be adhered to in order to ensure proper 
writing. 
3. Device is continuously enabled for both ports. 
4. OE" at LO for the reading port. 

)K 
twp 

)t' 
tDW )KDH )K VALID 

MATCH 

tBDA-' 

tWOD 

toOO(4) 

tBOD~ 

)~ VALID 

2691 drw09 

TIMING WAVEFORM OF REAOWITH PORT-TO-PORTOELAy(1,2,3)(FOR SLAVE 10171421 ONLY) 

ADDRR 

l twc 

>K MATCH )K 
twp 

~'- /' 

DATAINR 

tow >K )K VALID 

ADDRl MATCH 

tWOD 

DATAOUTl ) ( VALID 

NOTES: 
tDDD 

1. Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 
2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

2691 drw 10 

3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY (FOR SLAVE IOT71421) 

~~----twp----t+i 

s:: -{_t~~ _}tWH~ 
2691 drw 11 
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1DT71321SAlLA AND 1DT71421 SAl LA 
CMOS DUAL-PORT RAM 16K (2K X 8-BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO_1, CE ARBITRATION 
(FOR MASTER 10171321 ONLY) 

CEl VALID FIRST: 

ADDR==><: ADDRESSES MATCH 
LAND R 

___________________________ x:= 
CEl 

~tAPSl:: !:t~J CER 

BUSYR 

tBAc=q 
CER VALID FIRST: 2691 drw 12 

ADDR==><: ADDRESSES MATCH 
LAND R , 

___________________________ x:= 
CER 

~IAPSl:: 
!:tBOCJ 

CEl 

BUSYl 

tBAcq 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION 
(FOR MASTER IDT71321 ONLY)(1) 

LEFT ADDRESS VALID FIRST: 

14-----tRC OR twc----~ 

ADDRl ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRR 

tBAA=={-. ____ ======_t_BD_A=====}~ 
RIGHT ADDRESS VALID FIRST: 

14------tRC OR twc----~ ------ ,------------------~ ADDRR ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRL 

BUSYL tBAA=={-. ____ ======_tB_D_A=====}..., 
NOTE: 
1. CEl = CER = Vil 

7.7 

2691 drw 13 

2691 drw 14 
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IDT71321SAlLA AND IDT71421SAlLA 
CMOS DUAL-PORT RAM 16K (2Kx 8-BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

71321 SAlLA20(1) 71321 SAlLA25/30 
71421 SAlLA20(1) 71421 SAlLA25/30 

Symbol Parameter Min. Max. Min. Max. 

Interrupt Timing 

!AS Address Set-up Time o 
tWR Write Recovery Time o 
tiNS Interrupt Set Time 

tlNR Interrupt Reset Time 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (CONTINUED) 

Symbol Parameter 

Interrupt Timing 
!AS Address Set-up Time 

tWR Write Recovery_Time 

tiNS Interrupt Sot Time 

tlNR Interrupt Reset Time 

NOTES: 
1. DOC to +7DOC temperature range only. 
2. -55°C to + 125°C temperature range only. 

TIM.ING WAVEFORM OF INTERRUPT MODE (1,2) 

LEFT SIDE SETS INTR: 

71321 SAlLA45 
71421 SAlLA45 
Min. Max. 

0 -
0 -
- 40 
- 40 

~----------twc----------~ 

ADDRL WRITE 7FF 

71321 SAlLA55 
71421 SAlLA55 
Min. Max. 

0 -
0 -
- 45 

- 45 

71321SAlLA35 
71421SAlLA35 
Min. Max. Unit 

o ns 

o ns 

35 ns 

35 ns 
269111>114 

71321 SAILA 70(2) 
71421 SAl LA 70(2) 
Min. Max. Unit 

0 - ns 

0 - ns 

- 50 ns 

- 50 ns 
269111>115 

_____________ t_IN_St 

INTR 

-----------------------------------------------------
2691 drw 16 

RIGHT SIDE CLEARS INTR: 
i4--------------tRC --------------~ 

ADDRR READ 7FF 

OER ,SSSSSSSSSSSSSSS:L 
__ -'::::t INR =:}_------------
INTR 

-----------------------------------------

/ 

NOTES: 2691 drw 17 

1. CEl = CE"R = Vil 
2. INTl and INTR are reset (HIGH) during power up. 

7.7 11 



IDTI1321SAlLA AND IDT71421SAlLA 
CMOS DUAL-PORT RAU 16K (2K x a-BIT) WITH INTERRUPTS LlIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF INTERRUPT MODE (1, 2) 

RIGHT SIDE SETS INTL: 

~------twc-----~ 

ADDRR WRITE7FE 

_____________ t_IN __ St 
INTl 

----------------------------------------------------
2691 drw 18 

LEFT SIDE CLEARS INTL: 
14--------tRC -------+1 

ADDRl READ 7FE 

OEl ,SSSSSSSSSSSSSSS\k / 
~"NRJ""'-----__ ----

2691 drw 19 

NOTES: 
1. CEl = CER = Vil 
2. INTR and INTl are reset (HIGH) during power up. 

16-81T MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

ANI 
IDT71321 

ANI 

MASTER 

BUSY BUSY 

ANY +5V +5V -¥Iv 

- RiN RIW 
IDT714f1 
SLAVE 1 

BUSY BUSY 

2691 drw20 

NOTE: 
1. No arbitration in IDT71421 (SLAVE). BUSY-IN inhibits write in IDT71421 (SLAVE). 

7.7 12 
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IDT71321SAlLA AND IDT71421SAlLA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) WITH INTERRUPTS 

FUNCTIONAL DESCRIPTION 
The IDT71321/IDT71421 provides two ports with sepa

rate control, address and 110 pins that permit independent 
access for reads or writes to any locations in memory. These 
devices have an automatic power-down feature controlled 
by CE. The CE controls on-chip power-down circuitry that 
permits the respective port to go into "a standby mode when 
not selected (CE high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port's 
OE turns on the output drivers when set LOW. Non-con
tention READ/WRITE conditions are illustrated in Table 1. 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) 
is assigned to each port. The left port interrupt flag (INTL)is 
set when the right port writes to memory location 7FE (HEX). 
The left port clears the interrupt by reading address location 
7FE. Likewise, the right port interrupt flag (INTR) is set" 
when the left port writes to memory location 7FF (HEX) and 
to clear the interrupt flag (INTR), the right port must read 
the memory location 7FF. The message (8 bits) at 7FE or 
7FF is user-defined. If the interrupt function is not used, 
address locations 7FE and 7FF are not used as mail boxes 
but as part of the random access memory. Refer to Table II 
for the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a 
chip enable match down to 5ns minimum and determine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will de
termine which port has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the proces
sor to hold the operation and its respective address and 
data. It is important to note that the operation is invalid for 
the port that has BUSY set LOW. The delayed port will 
have access when BUSY goes inactive. 

7.7 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Contention occurs when both left and right ports are ac
tive and both addresses match. When this situation occurs, 
the on-chip arbitration logic determines access. Two modes 
of arbitration ar~ovided: (1) if the addresses match and 
are valid before CE, on-chip control logic arbitrates between 
CEL and CER for access; or (2) if the CEs are low before an 
address match, on-chip control logic arbitrates between the 
left and right addresses for access (refer to Table III). In ei
ther mode of arbitration, the delayed port's BUSY flag is set 
and will reset when the port granted access completes its 
operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible that one will activate its BUSYL 
while another acitivates its BUSYR signal. Both sides are 
now busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the "Busy Lock-Out" problem, IDT has devel
oped a MASTER/SLAVE approach where only one arbitra
tor, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other sys
tems. 

When expanding dual-port RAMS in width, the writing of 
the SLAVE RAMs must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conversely, the 
write pulse must extend a hold time past BUSY to ensure 
that a write cycle takes place after the contention is re
solved. This timing is inherent in all dual-port memory sys
tems where more than one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a con
tention occurs, the write to the SLAVE will be inhibited due 
to BUSY from the MASTER. 

13 



1DT71321SAlLA AND IDT71421SAlLA 
CMOS DUAL-PORT RAM 16K (2K X a-BIT) WITH INTERRUPTS 

TRUTH TABLES 

TABLE 1- NON-CONTENTION 
READ/WRITE CONTROL (4) 

Left Or Right Port(1) 

RIW CE OE 00-7 Function 

X H X Z Port Disabled and in Power 
Down Mode 1582 or 1584 

X H X Z CER = CEl = H, Power Down 
Mode, 1581 or 1583 

L L X DATAIN Data on Port Written into Memory (2 
H L L DATAoUT Data in Memory Output on Port(3) 

H L H Z High Impedance Outputs 
269111>116 

NOTES: 
1. AOL-Al0L ~ AOR-Al0R 
2. If BUSY = L, data is not written. 
3. If BUSY = L, data may not be valid, see twDD and taDD timing. 
4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

TABLE II-INTERRUPT FLAG(1,4) 
Left Port 

RlWL CEl OEl AOl-Al0L INTL RlWR 

L L X 7FF X X 

X X X X X X 

X X X X L(3) L 

X L L 7FE H(2) X 

NOTES: 
1. Assumes BUSYL = BUSYR = H. 
2. If BUSYL = L, then NC. 
3. If BUSYR = L, then NC. 
4. H = HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE. 

TABLE 111- ARBITRATION (1,2) 
Left Port Right Port 

CEl AOL-A10l CER AOR-A10R 

H X H X 

L Any H X 

H X L Any 

L '* AOR-Al0R L '* AOl-Al0l 

Address Arbitration With CE Low Before Address Match 

L LV5R L 

L RV5L L 

L Same L 

L Same L 

CE Arbitration With Address Match Before CE 
LL5R = AOR-Al0R LL5R 

RL5L = AOR-Al0R RL5L 

LW5R = AOR-Al0R LW5R 

LW5R = AOR-Al0R LW5R 

NOTES: 
1. INT Flags Don't Care. 
2. X = DON'T CARE, L = LOW, H = HIGH 

L V5R = Left Address Valid <! 5ns before right address. 
RV5L = Right Address Valid <! 5ns before left address. 

LV5R 

RV5L 

Same 

Same 

= AOl-Al0l 

= AOl-Al0l 

= AOl-Al0l 

= AOl-Al0L 

Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE = LOW ~ 5ns before Right CEo 
RL5L = Right CE = LOW 2: 5ns before Left CEo 
LW5R = Left and Right CE = LOW within 5ns of each other. 

CER 

X 

L 

L 

X 

7.7 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Parameter (1) 

NOTE: 
269111>117 

1. This parameter is determined by device characterization but is not 100% 
tested. 

Right Port 

OER AOL-Al0R INTR Function 

X X L(2) Set Right INTR Flag 

L 7FF H(3) Reset Right INTR Flag 

X 7FE X(2) Set Left INTl Flag 

X X X Reset Left INTl Flag 
269111>118 

Flags 

BUSYl BUSYR Function 

H H No Contention 

H H No Contention 

H H No Contention 

H H No Contention 

H L L-PortWins 

L H R-PortWins 

H L Arbitration Resolved 

L H Arbitration Resolved 

H L L-PortWins 

L H R-PortWins 

H L Arbitration Resolved 

L H Arbitration Resolved 
269111>119 
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IDT71321SAlLA AND IDT71421 SAl LA 
CMOS DUAL-PORT RAM 16K (2K x a-BIT) WITH INTERRUPTS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT xxxx 
Device 
Type 

A 999 A A 
Power Speed Package Process! 

Temperature 
Range 

y:LANK Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883. Class 

B 

IJ PLCC 
L--------II L52 LCC 

25 
30 

20 Commercial onl} 

L-----------i 35 Speed in Nanoseconds 
45 
55 
70 Military Only 

I LA Low Power 
L---------------l

1 
SA Standard Power 

7.7 

71321 16K (2K x 8-Bit) MASTER Dual-Port 
RAM wI Interrupt 

71421 16K (2K x a-Bit) SLAVE Dual-Port RAM 
w!lnterrupt 

2691 drw 21 
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HIGH-SPEED PRELIMINARY (;) 2K X 9 DUAL-PORT IDT7012 

STATIC RAM 
Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 35/45/55/70ns (max.) 
- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 
- IOT7012S 

Active: 400mW (typ.) 
Standby: 7mW (typ.) 

- IOT7012L 
Active: 400mW (typ.) 
Standby: 2mW (typ.) 

• Fully asychronous operation from either port 

DESCRIPTION: 
The IOT7012 is a high-speed 2K x 9 dual~port static RAM 

designed to be used in systems where on-chip hardware port 
arbitration is not needed. This part lends itself to those 
systems which cannot tolerate wait states or are designed to 
be able to externally arbitrate or withstand contention when 
both sides simultaneously access the same dual-port 
location. 

• Each port has a 9-bit wide data path. The 9th bit could be 

The IOT7012 provides two independent ports with 
separate control, address and I/O pins that permit 
independent, asychronous access for reads or writes to any 
location in memory. It is the user's responsibility to ensure 
data integrity when simultaneously accessing the same 
memory location from both ports. An automatic power-down 
feature, controlled by CE, permits the on-chip circuitry of each 
port to enter a very low standby power mode. 

used as the parity bit 
• Battery backup operation - 2V data retention 
• TIL compatible, single 5V (±10%) power supply 
• Available in popular hermetic and plastic packages 
• Military product compliant to MIL-STO-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

Al0l 

A7l 
1I0al 

I/OOl 

ASl 

AOl 

· 
· · 

· · 

I 
I I 

~ 
~--' 

"' ---' 

0 
COL 
SEL 

-

ROW 
SELECT 

CEMOS is a trademark 01 Integrated Device Technology, Inc. 

r--

f--

.1\ 

'I 

}-
COLUMN 

I/O 

"-
V 

f4-
A 

~ 

The 10T7012 utilizes a 9-bit wide data path to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using lOT's CEMOSTM high-performance 
technology, these devices typically operate on only 400mWof 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability, with 
each port typically consuming 200~W from a 2V battery. 

The IOT7012 is packaged in 48-pin sidebrazed or plastic 
DIPs, 48-pin LCCs and 48-pin flatpacks. The military devices 
are processed 100% in compliance to the test methods of 
MIL-STO-883, Method 5004. 

{ L I 
RlWR 

-= I 1 r 

'--
CER 

OER 

~ 1..1 · · · 
AlaR 

A7R 
--t 

f-- IIOSR 
"- COLUMN COL · r--V I/O SEL · 

r-- I/OOR 

-
" /' 

MEMORY .1\ '" ARRAY 'I V 

ROW · SELECT · · 
ASR 

AOR 

2653drwOl 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 
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IDT7012 HIGH SPEED 2K x 9 DUAL·PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

CEl CER 
INDEX ...J ...JI~ U a:1~ a: a: c5lw 01 ~ <: lill u IW <: ~ g; IW 

<X: o <X: <X: a: o>oa: <X: <X: 0 Riwl RlWR 
AWL A10R 
A9l A9R 

OEl S OER 
AOl AOR 
A1l A1R 
A2l A2R 
A3l A3R 
A4l 'A4R 
ASl ASR 

GND Vee 
A6l A6R 
A7l A7R 
ABL ABR 

I/00L I/OBR 
1/01l 1/07R 
1/02l 1/06R 
I/03l I/OSR 
I/04l 1/04R 
IIOst.: 1/03R 
I/06l 1/02R 
I/07l 1/01R 
I/OSl 110 OR 

2653 drw 02 
DIP 

TOP VIEW 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM. . Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to + 135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2653 tbl 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliabilty. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Condition Max. Unit 

GIN Input Capacitance VIN = OV 11 pF 

COUT Output Capacitance VOUT = OV 11 pF 

NOTE: 2653 tbl13 

1. This parameter is sampled and not 100% tested. 

7.8 

A1l 
A2l 
A3l 
A4l 
ASL 
A6L 
All 
Aal 

I/OOl 
I/01l 
I/02L 
I/03l 

L48-1 
& 

F48-1 

LCC/FLATPACK 
TOP VIEW 

AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
A6R 
A7R 
AaR 
I/OaR 
I/07R 
I/06R 

2653 drw 03 

RECOMMENDED OPERATING TEMPERATURE 
AND SUPPLY VOLTAGE 

Grade Ambient Temperature 

Military -55°C to + 125°G 

Commercial O°C to +70°C 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Votage 2.2 

Vil Input Low Voltage -0.5(1) 

NOTE: 
1. VIL ,,; -3.0V for pulse width less than 20ns. 

GND Vee 

ov 5.0V ± 10°;' 

OV 5.0V ± 100/. 

265311>102 

Typ. Max. Unit 

5 5.5 V 

0 0.0 V 

- 6.0 V 

- 0.8 V 

26531b1 03 
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IDTI012 HIGH SPEED 2K x 9 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 

Symbol Parameter Test Condition 

Ilul Input Leakage Current Vee = 5.5V, VIN = OV to Vee 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee 

Val Output Low Voltage IOl = 4mA 

VOH Output High Voltage IOH = -4mA 

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC = 5.0V ± 10%) 

7012S 

Min. Max. 

- 10 

- 10 

- 0.4 

2.4 -

Test 7012 x 25(2) 7012 x 35 7012 x 45 7012 x 55 

7012L 

Min. Max. Unit 

- 5 IlA 

- 5 IlA 

- 0.4 V 

2.4 - V 

2653 bI 04 

7012 x 70(3) 

Symbol Parameter Condition Version Typ. Max. Typ. Max. Typ. Max. Typ. Max. Typ. Max. Unit 

Icc Dynamic CE ~ Vil Mil. S - - 80 300 75 290 70 285 65 275 rnA 
Operating Outputs Open L - - 80 220 75 210 70 205 65 200 

Current (Both f = fMAX(4) Com'l. S 75 260 75 250 75 245 70 235 - -
Ports Active) L 75 190 75 180 75 170 70 160 - -

IS81 Standby CEl and Mil. S - - 25 80 25 80 25 80 25 80 rnA 
Current (Both CER ~ VIH L - - 25 60 25 60 25 60 25 60 

Ports-TTL f = fMAX(4) Com'l. S 25 65 25 65 25 65 25 65 - -
Level Inputs) L 25 45 25 45 25 45 25 45 - -

IS82 Standby CElor Mil. S - - 50 190 45 180 40 170 40 165 rnA 
Current (One CER ~ VIH L - - 50 145 45 140 40 140 40 135 

Port-TTL Active Port Com'l. S 50 175 46 160 45 150 40 140 - -
Level inputs) Outputs Open, L 50 125 46 115 45 105 40 95 - -

f = fMAX(4) 

IS83 Full Standby Both Ports CEl and Mil. S - - 1.2 30 1.0 30 1.0 30 1.0 30 rnA 
Current CER ~ Vee - 0.2V L - - 0.4 10 0.2 10 0.2 10 0.2 10 

(Both Ports-All VIN ~ Vee - 0.2V Com'l. S 1.2 15 1.0 15 1.0 15 1.0 15 - -
CMOS Level Inputs) or VIN ~ 0.2V, f = 0(5) L 0.4 5 0.2 5 0.2 5 0.2 5 - -

IS84 Full Standby One Port CEl Mil. S - - 47 170 45 160 40 155 40 150 rnA 
Current or CER ~ Vee - 0.2V, L - - 44 130 42 125 35 120 35 115 

(One Port-All VIN ~ Vee - 0.2V or Com'l. S 50 155 45 142 45 132 45 127 - -
CMOS Level Inputs) VIN ~ 0.2V L 46 120 42 110 42 100 42 95 - -

Active Port Outputs 
Open, f = fMAX(4) 

NOTES: 
1. ·x· in part numbers indicates power rating (S or L). 
2. DoC to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using ·AC TEST CONDITIONS· 

of input levels of GND to 3V. 
5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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1OT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS (L Version Only) 

7012L 

Symbol Parameter Test Condition Min. Typ.l1) Max. Unit 

VOR Vee for Data Retention 2 - - V 

leeoR Data Retention Current Vee = 2.0V, CE ~ Vee - 0.2V \ Mil. - 100 4000 IlA 
\ Com'l. - 100 1500 IlA 

teoRP) Chip Deselect to Data Retention Time VIN ~ Vee - 0.2V or VIN !> 0.2V 0 - - ns 
tR(3) Operation Recovery Time tRe(2) - - ns 

NOTES: 26531bI06 

1. Vcc = 2V. TA = +25°C. 
2. tRC = Read Cycle Time. 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

Vee 1= 
DATA RETENTION MODE =e 

4.5V _ VOR ~ 2V _ 4.5V 

..t= teoR tR =:L 
CE --r7Z..,....,Z-r-ZZ....,.-"7ZZ~Z..-+rt-\VIH------' VOR Ir---~""Th t\:-T""\"T"""T\ \-r-\t""""T"\\~\\:-T""\"T"""T\\.,-\ 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

GND to 3.0V 

5ns 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1 & 2 

DATAoUT----, 

130PF* 

1 
Figure 1. Output Load 

2653tbl07 

2653 drw 05 

* Including scope and jig. 

7.8 

5V 

DATA OUT ---+--. 

775Q 

1250n 

5pF* 

Figure 2. Output Load 
(for tHZ, tLl, twz and tow) 

2653 drw04 

2653 drw06 
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IOT7012 HIGH SPEED 2K x 9 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPL YVOL TAGE RANGE(5) 

7012 x 25(2) 7012 x 35 7012 x 45 7012 x 55 7012 x 70'3) 

Symbol Parameter Min. Max. Min. Max~ Min. Max. Min. Max. Min. Max. Unit 
Read Cycle 

tRC Read Cycle Time 25 - 35 - 45 - 55 - 70 - ns 

tAA Address Access Time - 25 - 35 - 45 - 55 - 70 ns 

tACE Chip Enable Access Time - 25 - 35 - 45 - 55 -- 70 ns 

tAOE Output Enable Access Time - 12 - 25 - 30 - 35 -- 40 ns 

tOH Output Hold From Address Change 0 - 0 - 0 - 0 -- 0 - ns 

tLZ Output Low Z Time(1.4) 0 - 0 - 0 - 0 -- 0 - ns 

tHZ Output High Z Time«(1,4) - 10 - 15 - 20 -- 30 -- 35 ns 
tpu Chip Enable to Power·Up Time(4) 0 - 0 - 0 - 0 - 0 - ns 

tPD Chip Disable to Power·Down Time(4) - 50 - 50 - 50 -- 50 -- 50 ns 

NOTES: 26531b108 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1. 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -55°C to +125°C range only. 
4. This parameter guaranteed but not tested. 
5. 'x' in part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,4) 

~ IRC------------------~~ 

ADDRESS =t='OH~. L,OH=1_ 
DATA OUT PREVIOUS DATA V~ DATA VALID . ~ 

2653 drw09 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1,3) 

tACE 

~r- 7'-
lACE -tHZ-

\ 
I 

r-

I 
I 

ILZ 1HZ ~ 

DATAoUT +1 £+ VALID DATA~~ +\ \--'r-
ILZ I4--IPD 

14- IPU CURRE~~-_================~~-h-5-00-~----------------------------~ Iss -f ~ ___________ _ 
2653 drw 10 

NOTES: 
1. RJW is high for Read Cycles. 
2. Device is continuously enabled. CE = VIL. 
3. Addresses valid prior to coincident with CE transition low. 
4. OE = VIL. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLYVOLTAGE RANGE(6) 

7012 x 25(2) 7012 x 35 7012 x 45 7012 x 55 7012 x 70(3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

twc Write Cycle Time 25 - 35 - 45 - 55 - 70 - ns 

tEW Chip Enable to End of Write 20 - 30 - 35 - 40 - 50 - ns 

tAW Address Valid to End of Write 20 - 30 - 35 - 40 - 50 - ns 

tAS Address Set-up Time 0 - 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width(S) 20 - 30 - 35 - 40 - 50 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 

tDW Data Valid to End of Write 12 - 20 - 20 - 20 - 30 - ns 

tHZ Output High Z Time(l,4) - 10 - 15 - 20 - 30 - 35 ns 

toH Data Hold Time 0 - 0 - 0 - 0 - 0 - ns 

twz Write Enabled to Output in High Z(1.4) - 10 - 15 - 20 - 30 - 35 ns 

tow Output Active From End of Write(l.4) 0 - 0 - 0 - 0 - ·0 - ns 

tWDD Write Pulse to Delay(4) 50 - - 60 - 70 - 80 - 95 ns 

toDD Write Data Valid to Read Data Delay(4) - 35 - 45 - 55 - 65 - 80 ns 

NOTES: 26531b109 

1.Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. O°C to +70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 
6. "x· in part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAy(1) 

ADDRR 

* 
twc 

-
MATCH r 

I 

twp 

Jr-
~ 7'-

~tDW-

DATAINR ~r-I VALID 

ADDRL MATCH 

tWDD 

DATAOUTL ~r-
I 

. VALID 

tDDD 
2653 drw 14 

NOTE: 
1. Write cycle parameters should be adhered to in order to ensure proper writing. 
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IDTI012 HIGH SPEED 2K x 9 DUAl·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (R/W CONTROLLED TIMING)(1, 2, 3, 7) 

twc 

ADDRESS ~,.. 
I 

~~ 
J~ 

} 
tHZ(6) 

tAW 

\ \ \ \~f\ j 
~tAS tWp(7) tWR ~ tHZ---to 

\-
1\ )'-

~tWZ(6) tow 

(4) V (4) 
, 

J] 1\ 
I 

DATAoUT 

tow .'4 tDH 

DATAIN --------------~E--------3--}----------
TIMING WAVEFORM OF WRITE CYCLE NO.2, (CECONTROLLED TIMING)(1,2, 3, 5) 

twc 

ADDRESS \~ 
, 

7 j"-

tAW 

1 'l 2653 

I 

i4-tAS tEW tWR -1 

drwll 

tDW .14 tDH 

DATAIN -----~F'-------J-----'I------
NOTES: 
1. RJW must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low CE and a low RlW. 
3. twR is measured from the earlier of CE or RJW going high to the end of the write cycle. 
4. Durin[.!!:is period, the I/O pins are in the output state and input s~nals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RlW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ± SOOmV from steady state with a SpF load (including scope and jig). 
7. If OE is low during a RJW controlled write cycle, the write pulse width must be the larger of twP or (twz + tow) to allow the I/O drivers to tum off and data 

to be placed on the bus for the required tow. If OE is high during a RlW controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 2653 drw 12 
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ID17012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL DESCRIPTION TRUTH TABLE 
NON·CONTENTION 
READIWRITE CONTROL 

Left or Right Portll ) 

RIW CE OE Do--a Function 

The IOT7012 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power-down feature controlled by CEo The CE 
controls on-Chip power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in the truth table below. 

X H X Z Port Disabled and in Power-
Down Mode, IS82 or ISB4 

X H X Z CER = CEl = H, Power-Down 
Mode, IS81 or ISB3 

L L X DATAIN Data on Port Written Into Memory(ZI 

H L L DATAouT Data in Memory Output on Port 

X X H Z High Impedance Outputs 

NOTES: 2653tb111 

1. Aol-Al0lll:AoR-Al0R 
2. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

ORDERING INFORMATION 

lOT 
XXXXX 

Device 
Type 

x XX x X 

Power Speed Package Process! 
Temperature 

Range 

~:Iank 

P 
C 

'-----------1 L48 

F 

25 
35 

'--------------1 45 
55 
70 

L----------------li L 
Is 

Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP (600 mil) 
LCC 
Flatpack 

Commercial onlY} 

Speed in Nanoseconds 

Military Only 

Low Power 
Standard Power 

'-----------------------ll 7012 18K (2K x 9-Bit) Dual-Port RAM 
2653 drw 13 
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~ 
HIGH-SPEED 2K x 9 PRELIMINARY 

DUAL-PORT STATIC RAM IDTI0121S/L 

WITH BUSY & INTERRUPT IDTI0125S/L 
Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 35/45/55/70ns (max.) 
- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 
- IOT70121/70125S 

Active: 400mW (typ.) 
Standby: 7mW (typ.) 

- IOT70121/70125L 
Active: 400mW (typ.) 
Standby: 7mW (typ.) 

• Fully asychronous operation from either port 

DESCRIPTION: 
The IDT70121/10T70125 are high-speed 2K x 9 dual-port 

static RAMs. The1DT70121 isdesignedtobeusedasastand
alone 9-bit dual-port RAM or as a "MASTER" dual-port RAM 
together with the IDT70125 "SLAVE" dual-port in 18-bit-or
more word width systems. Using the lOT MASTER/SLAVE 
dual-port RAM approach in 18-bit-or-wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

• MASTER IOT70121 easily expands data bus width to 18 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, asyn
chronous access for reads orwrites to any location in memory. 
An automatic power-down feature, controlled by CE, permits 
the on-chip circuitry of each port to enter a very low standby 
power mode. 

bits or more using SLAVE IDT70125 chip 
• On-chip port arbitration logic (IDT70121 only) 
• BUSY output flag on Master; BUSY input on Slave 
• INT flag for port-to-port communication 
• Battery backup operation-2V data retention 
• TTL compatible, signal 5V (±1 0%) power supply 
• Available in popular hermetic and plastic packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

NOTES: 

Riwl 

Al0l 

A7l 

I/OSl 

1I00l 

A6l 

AOl 

1. 70121 (MASTE 
BUSY is totem
output. 

· 
· 

· 

R): 
pole 

70125 (SLAVE 
BUSY is input. 

): 

2. INT is totem-po Ie 
output. 

I -V I 
.~ 

...J 

W 
COL 
SEL 

'---

ROW 
SELECT 

A10l 

AOl 

CEl 

OEl 

R/vh 

CEMOS is a trademark of Integrated Device Technology, Inc. 

-

-

/1 

~ 

. 

} 
COLUMN 

I/O 

t 

" 
v 

The IDT70121/IOT70125 utilizes a 9-bit wide data path to 
allow for Data/Control and parity bits at the user's option. This 
feature is especially useful in data communications 
applications where it is necessary to use a parity bit for 
transmission/reception error checking. 

Fabricated using lOT's CEMOSTM high-performanc~ 

G- I ~ 

RlWR 

r 
\. CER -

O'ER 

~ ~ · · 
Al0R 

A7R 
~ --. IIOSR -

A "- COLUMN COL · lr I/O SEL · 
-

t 
'---

110 OR 

BUSYR(l) 

;"'l- -" MEMORY ROW 
ARRAY SELECT · ~ v 

A6R 

AOR 

Al0R . 
ARBITRATION AOR 

INTERRUPT CER 
LOGIC OER 

RlWR 

I I 
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 

fl1990 Integrated Device Technology, Inc. 7.9 OSC·10S0/1 
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lOT 7012111DT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION (Continued): 
technology, these devices typically operate on only 400mW of 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 200J.1W from a 2V battery. 

The IOT70121/10T70125 devices are packaged in 52-pin 
LCCs and 52-pin PLCCs. The military devices are processed 
100% in compliance to the test methods of MIL-STO-883, 
Method 5004. 

PIN CONFIGURATIONS 

INDEX I~ .J a: I~ 
~I~ ~1~z~I~lm 81~1~ ~I~ ~ <O<_coa:o>oa:co-< 

J52-1 
& 

L52-1 

LCC/PLCC 
TOP VIEW 

OER 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
A6R 
A7R 
ABR 
A9R 
IIOSR 
II07R 

2654 drw 02 

ABSOLUTE MAXIMUM RATINGS(1) 
RECOMMENDED OPERATING TEMPERATURE 
AND SUPPLY VOLTAGE 

Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 rnA 
Current 

NOTE: 2654 tbl 01 

1. Stressesgreaterthan those listed under ABSOLUTE MAXIMUM RATINGS 

Grade Ambient Temperature 

Military -55°C to + 125°C 

Commercial O°C to +70°C 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min_ 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Votage 2.2 
VIL Input Low Voltage -0.5(1) 

may cause permanent damage to the device. This is a stress rating only NOTE: 
and functional operation of the device at these or any other conditions 1. VIL = -3.0V for pulse width less than 20ns. 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

7.9 

GND Vee 
OV 5.0V ± 10°/c 

OV 5.0V ± 10°/c 

26541b102 

Typ. Max. Unit 

5 5.5 V 

0 0.0 V 

- 6.0 V 

- 0.8 V 

26541b103 

2 



lOT 70121/1DT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC = s.OV ± 10%) 

701215 70121L 
701255 70125L 

Symbol Parameter Test Condition Min. Max. Min. Max. Unit 

IILlI Input Leakage Current Vee = 5.5V, VIN = OV to Vee - 10 - 5 J.lA 
IILOI Output Leakage Current CE .. VIH, Your = OV to Vee - 10 - 5 J.lA 
Val Output Low Voltage IOl = 4mA - 0.4 - 0.4 V 
VOH Output High Voltage IOH =-4mA 2.4 - 2.4 - V 

26541b104 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC =SV± 10%) 

70121 X 25(2 70121 x 35 70121 x 45 70121 x 55 70121 x 70(3 

Test 70125 x 25(2 70125 x 35 70125 x 45 70125 x 55 70125 x 70(3 

Symbol Parameter Condition Version Typ_ Max. Typ. Max. Typ. Max. Typ. Max. Typ. Max. Unit 
Ice Dynamic CE::;Vll Mil. S - - 80 300 75 290 70 285 65 275 rnA 

Operating Outputs Open L - - 80 220 75 210 70 205 65 200 

Current (Both f = fMAX(4) Com'l. S 75 260 75 250 75 245 70 235 - -
Ports Active) L 75 190 75 180 75 170 70 160 - -

IS81 Standby CEl and Mil. S - - 25 80 25 80 25 80 25 80 rnA 
Current (Both CER ~ VIH L - - 25 60 25 60 25 60 25 60 
Ports-TTL f = fMAX(4) Com'l. S 25 65 25 65 25 65 25 65 - -
Level Inputs) L 25 45 25 45 25 45 25 45 - -

IS82 Standby CEl or CER ~ VIH Mil. S - - 50 190 45 180 40 170 40 165 rnA 
Current (One Active Port L - - 50 145 45 140 40 140 40 135 

Port-TTL Outputs Open, Com'l. S 50 175 46 160 40 150 40 140 - -
Level Inputs) f = fMAX(4) L 50 125 46 115 40 105 40 95 - -

IS83 Full Standby Both Ports CER Mil. S - - 1.2 30 1.0 30 1.0 30 1.0 30 rnA 
Current (Both and CEl ~ Vee - 0.2V L - - 0.4 10 0.2 10 0.2 10 0.2 10 
Ports-CMOS VIN ~ Vee - 0.2V Com'l. S 1.2 15 1.2 15 1.0 15 1.0 15 - -
Level Inputs) or VIN < 0.2V, f = 0(5) L 0.4 5 0.4 5 0.2 5 0.2 5 - -

IS84 Full Standby One Port CEl or CER ~ Vee Mil. S - - 47 170 45 160 40 155 40 150 rnA 
Current (One - 0.2V, VIN ~ Vee - 0.2V or L - - 44 130 42 125 35 120 35 115 

Port-CMOS VIN ::; 0.2V, Active Port Com'l. S 50 155 45 142 45 132 45 127 - -
Level Inputs) Outputs Open, f = fMAX(4) L 45 120 42 110 42 100 42 95 - -

NOTES: 26541b1 05 

1. ·x· in part numbers indicates power rating (S or L). 
2. O°C to +70°C temperature range only. 
3. -55°C to +125°C temperature range only. 
4. At 1 = IMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency 01 read cycle 01 1/tRC, and using "AC TEST 

CONDITIONS" 01 input levels 01 GND to 3V. 
5. 1 = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

7.9 3 
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lOT 70121/10T 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS (L Version Only) 

70121 L/70125L 

Symbol Parameter Test Condition Min. Typ.(l) Max. Unit 

VDR Vce for Data Retention 2 - - V 

leeDR Data Retention Current Vee = 2.0V, CE ~ Vee - 0.2V I Mil. - 100 4000 ~A 

I Com'l. - 100 1500 ~A 
tCDRl;j) Chip Deselect to Data Retention Time . VIN ~ Vee - 0.2V or VIN ~ 0.2V 0 - - ns 
tRlJ) Operation Recovery Time tRC<") - - ns 

NOTES; 2654 tbl06 

1. Vcc = 2V, TA = +25°C. 
2. tRC = Read Cycle Time. 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

Vec 1= 
DATA RETENTION MODE =E 

4.5V _ VDR ~ 2V _ 4.5V 

..t= tCDR tR =:L 
CE --r-//'T"""7/ /~ZT-r71-r-/r-h-t-VVIH-------\ VDR r-V--"IIHH ~ +.-\ .......... \\~\.,........\\~\...-T"\\ ............. \\l"""'T"'\'"T"'""\ 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

GND t03.0V 

5ns 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1, 2 & 3 

DATAoUT-----, 

130PF* 

1 
Figure 1. Output Load 

BUSY or INT ----. 

130PF* 

1 
Figure 3. BUSY and INT Output Load 

2654 tbl 07 

2654 drw04 

2654 drw 06 

* Including scope and jig. 

7.9 

5V 

DATAoUT--+----. 

775n 

12500. 

5pF* 

Figure 2. Output Load 
(for tHZ, tLZ, twz, and tow) 

2654 drw 03 

2654 drw 05 
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lOT 7012111DT 70125 HIGH·SPEED 2K x 9 
DUAL·PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(5) 

~0121 x 25(2) 70121 x 35 70121 x 45 70121 X 55 70121 X 70(3 
~0125 X 25(2) 70125 X 35 70125 X 45 70125 X 55 70125 X 70(3 

Symbol Parameter Min. Max Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 25 - 35 - 45 - 55 - 70 - ns 

1M Address Access Time - 25 - 35 - 45 - 55 - 70 ns 

lACE Chip Enable Access Time - 25 - 35 - 45 - 55 - 70 ns 

lAOE Output Enable Access Time - 12 - 25 - 30 - 35 - 40 ns 

tOH Output Hold from Address Change 0 - 0 - 0 - 0 - 0 - ns 

tLl Output Low Z Time(1,4) 0 - 0 - 0 - 0 - 0 - ns 

tHl Output High Z Time(1,4) - 10 - 15 - 20 - 30 - 35 ns 
tpu Chip Enable to Power·Up Time(4) 0 - 0 - 0 - 0 - 0 - ns 
tPD Chip Disable to Power-Down Time(4) - 50 - 50 - 50 - 50 - 50 ns 

NOTES: 26541b1 08 
1. Transition is measured ±SOOmV from low or high impedance voltage with load (Figures I, 2 and 3). 
2. O°C to +70°C temperature range only. 
3. -55°C to +12SoC range only. 
4. This parameter guaranteed but not tested. 
5. ·x· in part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,4) 

~ tRC----------------~~ 

ADDRESS ==t=tOH~. LtOH=1_ 
DATA OUT PREVIOUS DATA V~ DATA VALID ~ 

2654 drw08 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1,3) 

tACE 

~r- / 
J'-

tAOE tHl 

~. 

tLl tHl ---to 

DATAoUT -.'-/1. VALID DATA 
-'1,-

r\ \-'r ..,'-

tLl .. I~ tPD _ tpu 
Icc =t 

CURRENT ___________ -f50% 
iss 

50%~----_ 

NOTES: 2654drw09 

1. RIW is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 
3. Addresses valid prior to, or coincident with, CE transition low. 
4. OE = VIL. 

7.9 5 

I 



lOT 7012111DT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(6) 

70121 x 25(2) 70121 x 35 70121 x 45 70121 x 55 70121 X 70(3 
70125 X 25(2) 70125 x 35 70125 x 45 70125 x 55 70125 X 70(3 

Symbol Parameter Min. Max Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

twe Write Cycle Time(t» 25 - 35 - 45 - 55 - 70 - ns 

tEW Chip Enable to End of Write 20 - 30 - 35 - 40 - 50 - ns 

tAW Address Valid to End of Write 20 - 30 - 35 - 40 - 50 - ns 

tAS Address Set-up Time 0 - 0 - 0 - 0 - 0 - ns 
twp Write Pulse Width\fj 20 - 30 - 35 - 40 - 50 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 

tDW Data Valid to End of Write 12 - 20 - 20 - 20 - 30 - ns 

tHZ Output High Z Timel' ,4) - 10 - 15 - 20 - 30 - 35 ns 

tDH Data Hold Time 0 - 0 - 0 - 0 - 0 - ns 

twz Write Enabled to Output in High zl' ,4) - 10 - 15 - 20 - 30 - 35 ns 

tow Output Active from End of Writell ,4) 0 - 0 - 0 - 0 - 0 - ns 

NOTES: 2654 tbl 09 

1.Transition is measured ±500mV from low or high voltage with load (Figures 1, 2 and 3). 
2. O°C to + 70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. This parameter guaranteed but not tested. 
5. For MASTER/SLA.vE combination, twc = tBAA + twP. 
6. ·x· in part numbers indicates power rating (S or L). 
7. Specified for OE at high (Refer to "Timing Waveform of Write Cycle·, Note 7). 
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lOT 70121/IDT 70125 HIGH·SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1,2,3,7) 

twc 

ADDRESS ~~ lro. ~~ 
J~ 

j 
tHZ(6) 

tAW tWR +--

RtW 

\ \ \ \~~ 
. /.--tHZ---" i4-tAS twp(7) 

~r- .,~ 
I 

i4-tWZ(6~ f4--tow 

(4) \I V (4) \ 
1] ~ J DATA OUT 

tow .'4 tOH 

DATAIN -------------------------------~~----------------~---~--------------------
2654 drw 10 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE CONTROLLED TIMING(1,2,3,5) 

twc 

ADDRESS ~r-
I ~r I 

tAW 

J ,~ 
J 

i4-tAS tEW tWR ~ I 

R/iJ 
tow ~4 tDH 

DATAIN ----------------------~~---------~-~---------
2654 drw 11 

NOTES: 
1. RIW must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low CE and a low RlW. 
3. twR is measured from the earlier of CE or RIW going high to the end of the write cycle. 
4. During this period, the I/O pins are in the output state and input signals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RIW low transition, the outputs remain in the high impedance state. 
S. Transition is measured ± SOOmV from steady state with a SpF load (including scope and jig). This parameter is sampled and not 100% tested. 
7. If OE is low during a RIW controlled write cycle, the write pulse width must be the larger of twp or (twz + tDW) to allow the I/O drivers to tum off 

data to be placed on the bus for the required tDW. If OE is high during a RIW controlled write cycle, this requirement does not apply and the 
write pulse can be as short as the specified twP. 

7.9 7 
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lOT 7012111DT 70125 HIGH·SPEED 2K x 9 
DUAL·PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLYVOL TAGE RANGE(B) 

rr0121 x 25(1) 70121 x 3S 70121 x 45 70121 x 55 70121 x 70(2 
rr0125 X 25(1) 70125 X 3S 70125 X 45 70125 x 55 70125 X 70(2 

Symbol Parameter Min. Max Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Busy Timing (For Master IDT70121 Only) 

tBM BUSY Access Time to Address - 25 - 35 - 35 - 45 - 45 ns 

tBDA BUSY Disable Time to Address - 20 - 30 - 35 - 40 - 40 ns 

tBAC BUSY Access Time to Chip Enable - 20 - 30 - 30 - 35 - 35 ns 

tBDC BUSY Disable Time to Chip Enable - 20 - 25 - 25 - 30 - 30 ns 

tWDD Write Pulse to Data Delay(3) - 50 - 60 - 70 - 80 - 95 ns 

tODD Write Data Valid to Read Data Delap) - 35 - 45 - 55 - 65 - 80 ns 

tAPS Arbitration Priority Set·up Time(4) 5 - 5 - 5 - 5 - 5 - ns 

tBOO BUSY Disable to Valid Data(S) - Note S - Note 5 - Note S - Note 5 - NoteS ns 

Busy Timing (For Slave IDT70125 Only) 

twB Write to BUSY Input(6) 0 - 0 - 0 - 0 - 0 - ns 

tWH Write Hold After BUSy(7) 15 - 20 - 20 - 20 - 20 - ns 

tWOD Write Pulse to Data Delay(9) - 50 - 60 - 70 - 80 - 95 ns 

toDD Write Data Valid to Read Data Delay(~) - 35 - 45 - 55 - 65 - 80 ns 

NOTES: 265411>110 
1. ODC to + 70DC temperature range only. 
2. -55DC to +125DC temperature range only. 
3. Port-te-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For Master 1OT70121 Only)." 
4. To ensure that the earlier of the two ports wins. 
5. taoo is a calculated parameter and is the greater of 0, twoo - twp (actual) or toDD - tow (actual). 
6. To ensure that a write cycle is inhibited during contention. 
7. To ensure that a write cycle is completed after contention. 
S. "x" in part numbers indicates power rating (S or l). 
9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY Port-te-Port Delay 

(For SLAVE IDT70125 Only)." 

7.9 8 



lOT 7012111DT 70125 HIGH·SPEED 2K x 9 
DUAL·PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(1,2,3) (FOR MASTER 10170121) 

twc 

ADDRR 
\1/ MATCH 

\I 
7f\ l'r 

RlWR 
twp 

~[- 1'-!\. 

DATA IN R 

tow tDH r.=. 
~~ VALID l II\. 

ADDRL 
- tAPS t:. 

*' MATCH 

.;-; ... tBOA r=.tBOO ...... 

~ ~ J 
two 

DATAoUTL 

toOO(4) 

NOTES: 
1. To ensure that the earlier of the two ports wins. 
2. Write Cyde parameters should be adhered to, to ensure proper writing. 
3. Device is continuously enabled for both ports. 
4. OE at LOW for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT OELAy(1,2,3) 
(FOR SLAVE 10170125 ONLY) 

ADDRR 

* 
twc 

MATCH \ 

I 
j~ 

twp 
~t- ,t-

DATAINR 

tow IDHf 
\ VALID J~ I 

ADDRL MATCH 

twoo 

DATAOUTL 

tODD 

NOTES: 
1. Assume BUSY input at HIGH for the writing port, and OE at LOW for the reading port. 
2. Write Cyde parameters should be adhered to, to ensure proper writing. 
3. Device is continuously enabled for both ports. 

7.9 
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/ 

~~ 
/1\. 

VALID 

2654 drw 12 

VALID 
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lOT 7012111DT 70125 HIGH·SPEED 2K x 9 
DUAl·PORTSTATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE WITH BUSY(FOR SLAVE IDT70125 ONLY) 

~~----------twP~--------~1r 

B: -i_t~ 1: __ 1 tWH t 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 
(FOR MASTER IDT70121 ONLY) 

CEl VALID FIRST: 

2654 drw 14 

ADDR --V v---
LAND R ~,--________ AD_D_R_E_S_S_E_S_M_A_TC_H __________ 1L-

:::_J tAPs(_r+---~ __ 

~tBAC9 LtBDC=l_ 
BUSYR 

CER VALID FIRST: 

L:~g~==X,--________ A_D_D_R_E_S_S_E_S_M_A_TC_H _________ ~x== 

CER J b 
_tAPS~_--+-__ _ 

CEl 1:=tBAC9 -tBDC~/_~2654drw15 
BUSYl .-.if 
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lOT 7012111DT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, 
ADDRESS VALID ARBITRATION (FOR MASTER 10170121 ONLy)(1) 

LEFT ADDRESS VALID FIRST: 

tRC OR twc 

ADDRL ~[-
I ADDRESSES MATCH r- ADDRESSES DO NOT MATCH 

- tAPS 04-

ADDRR ,[-
-tBAA 101 tBDA 

~---} BUSYR 

RIGHT ADDRESS VALID FIRST: 

tRC OR twc 

ADDRR 
\II 
7~ ADDRESSES MATCH 

\ 
ADDRESSES DO NOT MATCH r-

- tAPS 04-

ADDRL ~t-
I 

-tBM 14 tBDA 

~---} BUSYL 26!".4 drw 16 

NOTE: 
1. CEl = CER = VIL. 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(3) 

~0121 x 25(1) 70121 x 35 70121 x 45 70121 x 55 70121 x 70(2 

~0125 X 25(1) 70125 X 35 70125 X 45 70125 X 55 70125 X 70(2 

Symbol Parameter Min_ Max Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Interrupt TIming 

lAS Address Set-up Time 0 - 0 - 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 25 - 35 - 40 - 45 - 50 ns 

tlNR Interrupt Reset Time - 25 - 35 - 40 - 45 - 50 ns 

NOTES: 
1. DoC to +70°C temperature range only. 
2. -55°C to +125°C temperature range only. 
3. ·X· in part numbers indicates power rating (5 or L). 
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lOT 7012111DT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 

TIMING WAVEFORM OF INTERRUPT MODE(1,2} 

LEFT SIDE SETS INTR: 

---J; twc 

ADDRL --df IAS,r WRITE 7FF 

INTR 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RlWl ~tINS { 

-----------------------------------------
RIGHT SIDE CLEARS INTR: 

tRC----41j,-
READ 7FF It--

/ 

2654 drw 17 

NOTES: 
1. eEL = CER = VIL. 
2. INTl and INTR are reset (high) during power-up. 
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IDT 7012111DT 70125 HIGH·SPEED 2K x 9 
DUAL·PORT STATIC RAM WITH BUSY & INTERRUPT 

TIMING WAVEFORM OF INTERRUPT MODE(1,2) 

RIGHT SIDE SETS INTL: 

~ twc 

ADDR R ~ lAS -.r- WRITE 7FE 

INTl 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

x'--__ 

RIW R -JLtINS ( 

------------------------------------------..... 

LEFT SIDE CLEARS INTL: 

ADDRl~ 
RlWlIZZl/ZZZZZZZZl/ZZZZZZ/f 

tRc-----~~~ 

READ7FE *--

OEl \\\\\\\\\\\\\\\\\\\\\\\\\\\W 
INTl ___________________________________ ~ ____ ·_tl __ NR__:f 

/ 

2654 drw 18 

NOTES: 
1. CEl = CER = VIL. 
2. INTl and INTR are reset to VOH during power-up. 

18-81T MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

RNl RiW 
IDT70121 
MASTER 

BUSY BUSY 

RNl 
IDT70125 

RiW 

SLAVE(1) __ 
-. BUSY BUSY ~ 

2654drw 19 

NOTE: 
1. No arbitration in IDT70125 (SLAVE). BUSYIN inhibits write in IDT70125 (SLAVE). 

7.9 13 
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lOT 7012111DT 70125 HIGH-SPEED 2K x 9 
DUAL·PORT STATIC RAM WITH BUSY & INTERRUPT 

FUNCTIONAL DESCRIPTION 
The IDT70121/IDT70125 provide two ports with separate 

control, address and 1/0 pins that permit independent access 
for reads or writes to any location in memory. These devices 
have an automatic power-down feature controlled by CEo The 
CE controls on-chip power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table I. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

has BUSY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration ar~rovided: (1) if the addresses match and are 
valid before CE, on-Chip logic arbitrates between CEl and 
CER for access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (refer to Table III). In either mode 
of arbitration, the delayed port's BUSYflag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to eighteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arrive at the same time, it is 
possible that one will activate its BUSYl while another 
activates its BUSYR signal. Both sides are now busy and the 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) is 
assigned to each port. The left port interrupt flag (INTl) is set 
when the right port writes to memory location 7FE (HEX). The 
left port clears the interrupt by reading address location 7FE. 
Likewise, the right port interrupt flag (INTR) is set when the left 
port writes to memory location 7FF (HEX) and to clear the 
interrupt flag (INTR), the right port must read the memory 
location 7FF. The message (9 bits) at 7FE or 7FF is user
defined. lithe interrupt function is not used, address locations 
7FE and 7FF are not used as mail boxes but as part of the 
random access memory. Refer to Table II for the interrupt 
operation. 

. CPUs will wait indefinitely for their port to become free. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and determine which port 
has access. In all cases, an active BUSY flag will be set for 
the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this Situation occurs, on-chip arbitration logic will deter
mine which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
important to note that the operation is invalid for the port that 

7.9 

. To avoid this "Busy Lock-Out" problem, lOT has developed 
a MASTER/SLAVE approach where only one hardware arbi
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the writing of the 
SLAVE RAMs must be delayed until after the BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention Situation. Conversely, the write pulse 
must extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 

14 



IDT 7012111DT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 

TRUTH TABLES 
TABLE I. NON-CONTENTION 
READIWRITE CONTROL(4) 

Left or Right Port<1) 
RJW CE OE 00-8 Function 

X H X Z Port Disabled and in Power-

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Condition Max. Unit 
CIN Input Capac~ance VIN - OV 11 pF 
CoUT Output Capacitance VOUT - OV 11 pF 

Down Mode, 1582 or 1584 NOTE: 26504 III 13 

X H X Z CER .. CEL - H, Power-Down 
Mode, 1581 or 1583 

L L X DATAIN Data on Port Written Into Memory(2 
H L L DATAoUT Data in Memory Output on Portl .)} 

H L H Z High Impedance Outputs 

NOTES: 2654 tbl12 

1. AOL - AWL ~ AOR - Al0R. 
2. If BUSY = L, data is not written. 
3. If BUSY = L, data may not be valid, see twDD and toDD timing. 
4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

TABLE II. INTERRUPT FLAG(1,4) 

1. This parameter is determined by device characterization but is not 
production tested. 

Left Port Right Port 
RlWl CEl OEL AOL - A10L INTL RJWR CER OER AOl - A10R INTR Function 

L L X 7FF X X X X X L(2) Set Right INTR Flag 
X X X X X X L L 7FF H(3) Reset Right INTR Flag 
X X X X L(3) L L X 7FE X Set Left INTL Flag 
X L L 7FE H(2) X X X X X Reset Left INTL Flag 

NOTES: 26504 III 1. 

1. Assumes BUSYL = BUSYR = H. 
2. If BUSYL = L, then NC. 
3. If BUSYR = L, then NC. 
4. H = HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE 

TABLE III. ARBITRATION(2) 
Left Port Right Port Flags(1) 

CEL AOL - A10L CER AOR - A10R BUSYL BUSYR Function 
H X H X H H No Contention 

L Any H X H H No Contention 

H X L Any H H No Contention 
L '" AOR - Al0R L '" AOL - AWL H H No Contention 

Address Arbitration With CE Low Before Address Match 
L LV5R L 
L RV5L L 
L Same L 
L Same L 

CE Arbitration With Address Match Before CE 
LL5R = AOR - Al0R LL5R 
RL5L = AOR - Al0R RL5L 
LW5R '" AOR - Al0R LW5R 
LW5R = AOR - Al0R LW5R 

NOTES: 
1. INT Flags Don't Care. 
2. X = DON'T CARE, L = LOW, H = HIGH 

LV5R = Left Address Valid <! 5ns before right address. 
RV5L = Right Address Valid ~ 5ns before left address. 

LV5R H L L-Port Wins 

RV5L L H R-PortWins 
Same H L Arbitration Resolved 
Same L H Arbitration Resolved 

= AOL- Al0L H L L-PortWins 
= AOL- Al0L L H R-Port Wins 
.. AOL- Al0L H L Arbitration Resolved 

= AOL- Al0L L H Arbitration Resolved 

265041b115 

Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE = LOW ~ 5ns before Right CEo 
RL5L = Right CE = LOW ~ 5ns before Left CE. 
LW5R = Left and right CE = LOW within 5ns of each other. 
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lOT 7012111DT 70125 HIGH-SPEED 2K x 9 
DUAL·PORT STATIC RAM WITH BUSY & INTERRUPT 

ORDERING INFORMATION 

IDT XXXXX 

Device 
Type 

x xxx 
Power Speed 

X 

Package 

x 
Process/ 

Temperature 
Range 

~:Iank 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

J PLCC 
'------------l L52 LCC 

35 
25 Commercial Only } 

'---------------1 ~~ Speed in Nanoseconds 

70 Milhary Only 

'-------------------l L Low Power 
S Standard Power 

70121 18K (2K x 9-Bit) MASTER Dual-Port RAM 

7.9 

wI Interrupt 
70125 18K (2K x 9-Bit) SLAVE Dual-Port RAM 

w/ Interrupt 

2654 drw20 
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(;)® CMOS DUAL-PORT RAMS IDT7133S/L 

32K (2K x 16-BIT) IDT7143S/L 

Integr~ted Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 55/70/90ns (max.) 
- Commercial: 45/5S/70/90ns (max.) 

• Low-power operation 
IDT7133/43S 
Active: 37SmW (typ.) 
Standby: SmW (typ.) 
IDT7133/43L 
Active: 37SmW (typ.) 
Standby: 1 mW (typ.) 

• Versatile control for write: separate write control for 
lower and upper byte of each port 

• MASTER IDT7133 easily expands data bus width to 32 
bits or more using SLAVE IDT7143 

• On-chip port arbitration logic (IDT7133 only) 
• BUSY output flag on IDT7133; BUSY input on IDT7143 
• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TTL-compatible; single SV (±10%) power supply 
• Available in 68-pin ceramic or plastic PGA, LCC, PLCC, 

and Flatpack 
• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT713317143 are high-speed 2K x 16 dual-port static 

FUNCTIONAL BLOCK DIAGRAM 
RNhuB-..-------1~ 

RAMs. The IDT7133 is designed to be used as a stand-alone 
16-bit dual-port RAM or as a "MASTER" dual-port RAM 
together with the IDT7143 "SLAVE" dual-port in 32-bit-or
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 32-bit-or-wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. Anautomaticpowerdownfeature, controlled by CE, 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT's CEMOSTM high-performance tech
nology, these devices typically operate on only 375mW of 
power at maximum access times as fast as 45ns. Low-power 
(L) versions offer battery backup data retention capability, with 
each port typically consuming 1 mW for a 2V battery. 

The IDT713317143 devices have identical pinouts. Each is 
packed on a 68-pin ceramic or plastiC PGA, 68-pin LCC, 
68-pin flatpack, and 68-pin PLCC. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B, making it ideally 
suited to military temperature applications demanding the 
highest level of performance and reliability. 

_'l--_-AIWRUB eeL }------~ .--------4 CER 

NOTES: 

RIWLLB ---hl--..--~'____JJ------+-, 

AIOL ---+-+-----, .---t=+-- A'OA 
ASL ---+'+---. .--r+-- ABA 

I/OSL-I/OISL -.,tI---+-4>-l 1-+---t---.l-'-IJOIR-1I0iSA 

I/OOL -I/07l -_-+--1 1--+---.1-'- IJOlR-I/07A 

BUSYL(I) +__----------1 1-_______ ---.._+ BUSYA(I) 

A7L-+-~ 

AOL-f--~ 

,....--_---.:::....c.... __ ..... 
i+---+-A7A 

I+-"---+-AOA 

14------- AIOA 
14-----...!::......-- AOA 

1. IDT7133 (MASTER): BUSY is open drain 
output and requires pull-up resistor. 
IDT7143 (SLAVE): BUSY is input. 

AIOL-------t 

AOL -----=-----t 

CEL-----~ 
OEL-----~ 

RlWLUB----_-.I 

RlWLLB -----~ 

ARBITRATION 
LOGIC 

(IDT7133 ONLY) 

14------- CEA 
14------0ER 
~----- RlWAUB 

14------ RlWALB 
2. LB = LOWER BYTE 
3. UB = UPPER BYTE 

CEMOS Is a Irademark ollntegratad Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

(:)1990 Integrated Device Technology. Inc. 7.10 

2699drwOl 
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IDTI133S/L, IDTI143S/L . 
CMOS DUAL·PORT RAMS 32K (2K x 16-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

INDEX 

\/09L 
\/010L 
110 11 L 

\/012L 
\/013L 
\/014L 
\/015L 
Vee(1) 

GND(2) 
\/OOR 
\/01R 
\/02R 
\/03R 
\/04R 
\/05R 
1/06R 

1/07R 

L.J L.J L.J L.J L.J L.J L.J L.J I I L.J L.J L.J L.J L.J L.J L.J L.J 

·9 8 7 6 5 4 3 2 I I 68 67 66 65 64 63 62 61 
] 10 . ~ 60[ 
] 11 59 [ 

] 12 58 [ 

] 13 57 [ 

] 14 56 [ 

] 15 55 [ 

] 16 54 [ 
] 17 J68-1, F68 53 [ 

& 
] 18 L68-2 52 [ 

] 19 51 [ 

]~ ro[ 
] 21 49 [ 

]~ ~[ 

]~ ~[ 

]~ -r 
]251 4S[ 

]~ «[ 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 

LCC/PLCC/FLATPACK 
TOPV\EW 

7.10 

ASL 

A5L 

A4L 

A3L 

A2L 

A1L 

AOL 

BUSYL 
CEL 
CER 
BUSYR 
AOR 

Am 
A2R 

A3R 

A4R 

A5R 

2699 drw04 
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IDT7133S/L,IDT7143S/L 
CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS (Continued) 

53 

A8l 

55 

A10l 

57 

RlWllB 

59 

Vee(1) 

61 

1/01l 

63 

1/03l 

65 

1/05l 

67 

1/07l 

68 

1/08l 

• 
Pin1/ 

Designator A 

51 

k,l 

52 

A7l 

54 

A9l 

56 

OEL 

58 

RlWLUB 

60 

1/00l 

62 

1/02l 

64 

1/04l 

66 

1/06l 

1 

1/09l 

2 

1I010l 

B 

50 48 

A5l A3l 

49 47 

A4l A2l 

3 5 

1/011l 1/013l 

4 6 

1/012l 1/014l 

C o 

46 44 42 40 

A1l BUSYl CER AOR. 

45 43 41 39 

AOl CEl' BUSYR A1R 

G68-1 
& 

PG68-1 (PPGA) 

7 9 11 13 

1/015l GND(2) 110m 1/03R 

8 10 12 14 

Vee(1) I/OOR 1/02R 1/04R 

E F G H 

PGA TOP VIEW (Ceramic or Plastic) 

NOTES: 
1. Both Vee pins must be connected to the supply to assure reliable operation. 
2. Both GND pins must be connected to the supply to assure reliable operation. 
3. UB = Upper Byte. LB = Lower Byte. 

7.10 

38 36 

A2R A4R 

37 35 34 

A3R ASR A6R 

32 33 

ABR Am 

30 31 

A10R A9R 

28 29 

RiWRlB OER 

26 27 

GND(2) RlWRUB 

24 25 

1/014R 1/015R 

22 23 

1/012R 1/013R 

20 21 

1/01OR 1/011R 

15 18 19 

1/05R I/0aR 1/09R 

16 17 

1/06R 1/07R 

J K L 

2699 drw 03 
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IDTI133S1L,IDTI143S/L 
CMOS DUAL·PORT RAMS 32K (2K x 16·811) 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PI Power 2.0 2.0 W 
Dissipation 

lOUT DC Output 50 50 mA 
Current 

NOTE: 26991bIOl 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25°C. f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Input/Output Vila = OV 11 pF 
Capacitance 

NOTE: 26991b102 

1. This parameter is determined by device characterization but is not 
production tested. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND 

Military ·55°C to + 125°C OV 

Commercial O°Cto +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

7.10 

Vee 
5.0V ± 10% 

5.0V ± 10% 
26991bI03 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

26991b104 
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1DT7133S/L, 1DT7143S/L 
CMOS DUAL-PORT RAMS 32K (2K x 16-811) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Either port, Vee = S.OV ± 10%) 

IDT7133S IDT7133L 
IDT7143S IDT7143L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

Ilul Input Leakage Current Vee = 5.5V, VIN = OV to Vee - 10 - 5 IlA 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 IlA 

Val Output Low Voltage (1/00-1/015) IOl = 4mA - 0.4 - 0.4 V 

Val Open Drain Output Low Voltage IOl = 16mA - 0.5 - 0.5 V 
(BUSY) 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 
2699 till 05 

DC ELECTRICAL CHARACTERISTICS OVER TH E 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(3) (Vee = S.OV± 10%) 

IDT7133x45(1) IDT7133x55 IDT7133x70 IDT7133x90 
Test IDT7143x4S(1) IDT7143xS5 IDT7143x70 1DT7143x90 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Unit 

lee Dynamic Operating CE = Vil MIL. S - - 75 280 75 260 75 260 mA 
Current Outputs Open L - - 75 260 75 240 75 240 

(Both Ports Active) f = fMAX(4) COM'L S - 260 75 240 75 240 75 235 
L - 240 75 220 75 220 75 215 

IS81 Standby Current CEl and CER~ VIH MIL. S - - 25 80 25 75 25 75 mA 
(Both Ports - TTL f = fMAX(4) L - - 25 70 25 65 25 65 

Level Inputs) COM'L S - 75 25 70 25 70 25 65 
L - 65 25 60 25 60 25 55 

IS82 Standby Current CEl or CER~ VIH MIL. S - - 50 180 50 170 50 170 mA 
(One Port - TTL f = fMAX(4) L - - 50 160 50 150 50 150 

Level Inputs) Active Port S - 160 50 150 50 150 50 145 
Outputs Open COM'L L - 140 50 130 50 130 50 125 

IS83 Full Standby Current Both Ports CEl & MIL. S - - 30 30 1 30 1 30 mA 
(Both Ports- CER ~ Vee - O.2V L - - 10 10 0.2 10 0.2 10 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L S - 15 1 15 1 15 1 15 
VIN ~ 0.2V, f = 0(5) L - 4 0.2 4 0.2 4 0.2 4 

IS84 Full Standby Current One Port CEl or MIL. S - - 45 170 45 160 45 155 mA 
(OnePort-AIi CER ~ Vee - 0.2V 
CMOS Level Inputs VIN ~ Vee - 0.2V or L - - 40 150 40 140 40 135 

f = 0(5)) VIN~ 0.2V COM'L S - 150 45 140 45 140 45 135 
Active Port out~uts 
Open, f = fMAX 4) L - 130 40 120 40 120 40 115 

NOTES: 2699 till 06 

1. O°C to +70°C temperature range only. 
2. Vee = SV, TA = +25°e. 
3. "x· in part number indicates power rating (S or L). 

4. At f = mAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using "Ae Test Conditions· 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

7.10 5 
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IDTI133S/L,IDTI143S/L 
CMOS DUAL·PORT RAMS 32K (2K x 16-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES(1) 
(L Version Only) VLC = O.2V, VHC = Vcc - O.2V 

Symbol Parameter Test Condition 

VOR Vee for Data Retention Vee = 2V 

leeoR Data Retention Current CE~ VHC I MIL. 

VIN ~ VHC or S VLC I COM'L. 

tCOR(3) Chip Deselect to Data Retention Time 
tR(3) Operation Recovery Time 

ILI(3) Input Leakage Current 

NOTES: 
1. Vee = 2V. TA = +25°C 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

LOW Vcc DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

AC TEST CONDITIONS 
Input Pulse Levels 

Input RiselFall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

5V 

1250n 

DATAoUT - ...... --.... 

775n 30pF* 

Figure 1. Output Load 

VDR~2V 

VOR 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figures 1, 2 & 3 

2699 tbl 08 

5V 

1250n 

DATAoUT--...... --.... 

77sn 5pF* 

Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 

*Including scope and jig 

7.10 

1DT713311 DT7143 

Min. Max. Unit 

2.0 - V 

- 4000 ~A 

- 1500 

0 - ns 

tRC(2) - ns 

- 2 ~A 

26991bI07 

2699 drw 05 

5V 

_ .~270n 
BUSy-i 

30pF* 

1 "''''wOO 
Figure 3. BUSY Output Load 

(IDT7133 only) 
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IDT7133S/L, 1DT7143S/L 
CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

1D17133S/L45(2) ID17133S/L55 
ID17143S/L45(2) 1D17143S/L55 

Symbol Parameter Min. Max. Min. Max. 

READ CYCLE 

tRC Read Cycle Time 45 - 55 -

1M Address Access Time - 45 - 55 

tACE Chip Enable Access Time - 45 - 55 

tAOE Output Enable Access Time - 30 - 35 

tOH Output Hold from Address Change 0 - 0 -

tLZ Output Low Z Time(1. 3) a - 5 -
tHZ Output High Z Time(1. 3) - 20 - 20 

tpu Chip Enable to Power Up Time(3) a - a -
tPD Chip Disable to Power Down Time(3) - 50 - 50 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1. 2 and 3). 
2. QOG to +7QoG temperature range only. 
3. This parameter is guaranteed but not tested. 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,4) 

ID17133S/L70 
1D17143S/L70 
Min. Max. 

70 -
- 70 

- 70 

- 40 

0 -
5 -
- 25 

0 -
- 50 

~---------------tRC--------------~ 

ADDRESS 

14---------- tAA ------~ 

14----tOH ----~ 

DATA OUT PREVIOUS DATA VALID 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1,3) 

14----------tACE ----~ 

14-----tLZ 

DATAo~.----------r-----------------~~~ 

ID17133S/L90 
ID17143S/L90 
Min. Max. 

90 -
- 90 

- 90 

- 40 

10 -
5 -
- 25 

a -
- 50 

2699 drw 07 

~-------tLZ ---~~~-P--------+--------~I 

Icc------------~-------------------------------------, 
CURRENT 50% 

I 55 -----------' 
2699 drw08 

NOTES: 
1. RiW is high for Read Cycles. 
2. Device is continuously enabled. GE = VIL. 
3. Addresses valid prior to or coincident with GE transition low. 
4. OE = VIL. 

7.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2699tbI09 
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IDT7133S/l. 1DT7143S/l 
CMOS DUAl·PORT RAMS 32K (2K x 16-81T) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

IDT7133S/L45(2) 1DT7133S/L55 
IDT7143S/L45(2) IDT7143S/L55 

Symbol Parameter Min. Max. Min. Max. 

WRITE CYCLE 

twe Write Cycle Time(4) 45 - 55 -
tEW Chip Enable to End of Write 30 - 40 -
tAW Address Valid to End of Write 30 - 40 -
tAS Address Set-up Time 0 - 0 -
twp Write Pulse Width(6) 30 - 40 -
tWR Write Recovery Time 5 - 0 -
tDW Data Valid to End of Write 15 - 20 -
tHZ Output High Z Time(1, 3) - 20 - 20 

tDH Data Hold Time(S) 5 - 5 -
twz Write Enable to Output in High Z(l, 3) - 20 - 20 

tow Output Active from End of Write(1, 3, S) 5 - 5 -

1DT7133S/L70 IDT7133S/L90 
IDT7143S/L70 1DT7143S/L90 

Min. Max. Min. Max. Unit 

70 - 90 - ns 

50 - 85 - ns 

50 - 85 - ns 

0 - 0 - ns 

50 - 55 - ns 

0 - 0 - ns 

25 - 30 - ns 

- 25 - 25 ns 

5 - 5 - ns 

- 25 - 25 ns 

5 - 5 - ns 

NOTES: 26991b110 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. DOC to +7DOC temperature range only. 
3. This parameter is guaranteed but not tested. 
4. For MASTER/SLAVE combination, twe = tBM + twR + twP. 
5. The specification for tDH must be met by the device supplying write data to the RAM under all operation conditions. Although tDH and tOW values will 

vary over vol~e and temperature, the actual tDH will always be smaller than the actual tow. 
6. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

IDT7133S/L45(1) IDT7133S/L55 
IDT7143S/L45(1) IDT7143S/L55 

Symbol Parameter Min. Max. Min. Max. 

BUSY TIMING (FOR MASTER IDT7133) 

tBM BUSY Access Time to Address - 45 - 50 

tBDA BUSY Disable Time to Address - 40 - 40 

tBAe BUSY Access Time to Chip Enable - 30 - 35 

tBDe BUSY Disable Time to Chip Enable - 25 - 30 

tWDD Write Pulse to Data Delay(2) - 80 - 80 

toDD Write Data Valid to Read Data Delay(2) - 55 - 55 

tBDD BUSY Disable to Valid Data(3) - Note 4 - Note 4 

tAPS Arbitration Priority Set Up Time(4) 5 - 5 -
BUSY INPUT TIMING (For SLAVE IDT7143) 

tWB Write to BUSY(S) 0 - - -
tWH Write Hold After BUSy(6) 30 - 30 -
tWDD Write Pulse to Data Delay(7) - 80 - 80 

toDD Write Data Valid to Read Data Delay(7) - 55 - 55 

IDT7133S/L70 IDT7133S/L90 
IDT7143S/L70 I DT7143S/L90 
Min. Max. Min. Max. Unit 

- 55 - 55 ns 

- 45 - 45 ns 

- 35 - 45 ns 

- 30 - 45 ns 

- 90 - 100 ns 

- 70 - 90 ns 

- Note 4 - Note 4 ns 

5 - 10 - ns 

0 - 0 - ns 

30 - 30 - ns 

- 90 - 100 ns 

- 70 - 90 ns 

NOTES: 26991b111 

1. DOC to + 7DoC temperature range only. 
2. Port-to-port delay through RAM cells from writing port to reading port, refer to "TIMING WAVEFORM OF READ WITH BUSY (For Master IDT7133)" 
3. tBDD is calculated parameter and is greater of D, twDD - twp (actual) or tODD - tow (actual). 
4 To ensure that the earlier of the two ports wins. 
5. To ensure that the write cycle is inhibited during contention. 
6. To ensure that a write cycle is completed after contention. 
7. Port-to-port delay through RAM cells from writing port to reading port, refer to "TIMING WAVEFORM OF READ WITH PORT -TO-PORT DELAY (For Slave 

1DT7143)" 

7.10 8 



IDT7133S/L,IDT7143S/L 
CMOS DUAL-PORT RAMS 32K (2K x Hi-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (R/W CONTROLLED TIMING)(1, 2, 3,7) 

twc 

ADDRESS 

OE 

CE 
twp(7) tWR 

R/W(8) 

DATA OUT 

DATA IN 

2699 drw09 

WRITE CYCLE NO.2 (CE CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS =>K )K 
tAW 

io-tAS } 
7~ 

tEW tWR 

R/W(8) 

_____________________________ ;~tDW 
DATA IN K....- toe ])1--------

NOTES: 2699drw 10 

1. RiW or CE must be high during all address transitions. 
2. A write occurs during the overlap (lEW or twp) of a low CE and a low RlW. 
3. twR is measured from the earlier of CE or RiW going high to the end of write cycle. 
4. During this period, the I/O pins are in the output state, and input signals must not be applied. 
S. If the CE low transition occurs simultaneously with or after the RiW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is sampled and not 100% tested. 
7. If DE is low during a RiW controlled write cyde, the write pulse width must be the larger of twp or (twz + tow) to allow the 110 drivers to tum off and data 

to be placed on the bus for the required tow. If DE is high during an RiW controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp . 

8. RiW for either upper or lower byte. 

7.10 9 
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IDTI133S/L, IDTI143S/L 
CMOS DUAL·PORT RAMS 32K (2K x 16.81T) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(1, 2, 3) (For MASTER IDT7133) 

twc 

ADDRR =>K MATCH )K 
twp 

RIWR "\K /V 

DATAIN R 

~tDw i" )( VALID 

tAPS(1) 

ADDRL ) l"" MATCH 

\ ~tBDAFtBDD 

"r--~ 
tWDD 

DATAOUTL )E 
tDDD(4) 

NOTES: 
1. To ensure that the earlier of the two ports wins. 2699 drw 11 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 
4. OE at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAy(1, 2, 3) (For SLAVE IOT7143) 

twc 

ADDRR MATCH )K 
twp 

"\,," /V 

DATAIN R 

:.--tDW 

>it )K VALID 

ADDRL MATCH 

tWDD 

DATAOUTL )F 
toDD 

NOTES: 
1. Assume BUSY input at HI for the writing port. and OE at LO for ihe reading port. 
2. Write cycle parameters should be adhered to in order to ensure proper writing. 

2699 drw 12 

3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (For SLAVE IDT7143) 

~
---------twP----~----~ 

RIW tWB twH 

BUSY 
----------------

2699 drw 13 
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IDT7133S/l, 1DT7143S/l 
CMOS DUAl·PORT RAMS 32K (2K x 16-81T) MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 
CEl VALID FIRST: 

ADDRLAND R =><~ ______ A_D_D_R_ES_S_E_S_M_A_T_C_H ______ -,,><= 

BUSYR 

2699 drw 14 

CER VALID FIRST: 

ADDRL AND R =><~ ______ A_D_D_R_ES_S_E_S_M_A_T_C_H ______ -,,><= 

2699 drw 15 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION(1) 
LEFT ADDRESS VALID FIRST: 

ADDRL ADDRESSES DO NOT MATCH 

ADDRR 

BUSYR 
IBAA=i _____ tB_DA=1 

2699 drw 16 

RIGHT ADDRESS VALID FIRST: 

ADDRR ADDRESSES DO NOT MATCH 

ADDRL 

BUSYL 

NOTE: 
2699 drw 17 

1. CEl = CER = Vil 

7.10 11 
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1DT7133S/L,IDT7143S/L 
CMOS DUAL·PORT RAMS 32K (2K x is-BIT) 

FUNCTIONAL DESCRIPTION: 
The IDT7133/43 provides two ports with separate control, 

address and 1/0 pins that permit independent access for reads 
or writes to any location in memory. The devices have an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is pemitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READI 
WRITE conditions are illustrated in Table 1. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and determine which port 
has access. In all cases, an active BUSY flag will be set for 
the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determine which port has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address and data. It 
is important to note that the operation is invalid for the port 
that .has BUSY set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this occurs, the on~chip 
arbitration logic determines access. Two modes of arbitration 
are provided: (1) if the addresses match and are valid before 
CE, on-chip control logic arbitrates between CEl and CER for 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

access; or (2) if the CEs are low before an address match, on
chip control logic arbitrates between the left and right 
addresses for access (refer to Table 1/). In either mode of 
arbitration, the delayed port's BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to 32 bits or more in a dual
port RAM system implies that several chips will be active at the 
same time. If each chip includes a hardware arbitrator, and 
the addresses for each chip arrive at the same time, it is 
possible that one will activate its BUSYl while another 
activates its BUSYR signal. Both sides are now busy and the 
CPUs will await indefinately for their port to become free. 

To avoid the "Busy Lock-Out" problem, lOT has developed 
a MASTERISLA VE approach where only one hardware 
arbitrator, in the MASTER, is used. The SLAVE has BUSY 
inputs which allow an interface to the MASTER with no 
external components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the writing of the 
SLAVE RAMs must be delayed until after the BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situation. Conversely, the write pulse 
must extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 

TABLE 1-NON-CONTENTION READ/WRITE CONTROL(4) 
LEFT OR RIGHT POR-p1) 

RlWlB RlWUB CE OE 1100-7 1108-15 Function 

X X H X Z Z Port Disabled and in Power Down Mode, IS82, IS84 

X X H X Z Z CER = CEl = H, Power Down Mode, 1581 or 1583 

L L L X DATAIN DATAIN Data on Lower Byte and Upper Byte Written into Memory(2) 

L H L L DATAIN DATAoUT Data on Lower Byte Written into Memory(2), Data in Memory Output on 
Upper Byte(3) 

H L L L DATAoUT DATAIN Data in Memory Output on Lower Byte(3), Data on Upper Byte Written 
into Memory(2) 

L H L H DATAIN Z Data on Lower Byte Written into Memory(2) 

H L L H Z DATAIN Data on Upper Byte Written into Memory(2) 

H H L L DATAoUT DATAoUT Data in Memory Output on Lower Byte and Upper Byte 

H H L H Z Z High Impedance Outputs 

NOTES: 26991b112 

1. AOL - Al0L ¢ AOR - Al0R 

2. If BUSY = lOW, data is not written. 
3. If BUSY = lOW, data may not be valid, see twDD and tODD timing. 
4. H = HIGH, l = lOW, X = Don't Care, Z = High Impedance, lB = lower Byte, UB = Upper Bytle 

7.10 12 



IDT7133S/L,IDT7143S/L 
CMOS DUAL·PORT RAMS 32K (2K X 16-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 11- ARBITRATION 
LEFTPORT RIGHT PORT FLAGS(1) 

CEl AOl - A10l CER AOR - A10R BUSVl BUSVR Function 

H X H X H H No Contention 

L Any H X H H No Contention 

H X L Any H H No Contention 

L :I: AOR - Al0R L :I: AOl - Al0l H H No Contention 

ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 

L LV5R L LV5R H L L-Port Wins 

L RV5L L RV5L L H R-Port Wins 

L Same L Same H L Arbitration Resolved 

L Same L Same L H Arbitration Resolved 

CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 

LL5R = AOR - Al0R LL5R = AOl - Al0l H L L-Port Wins 

RL5L = AOR - Al0R RL5L = AOl - Al0l L H R-Port Wins 

LW5R .. AOR - Al0R LW5R .. AOl - Al0l H L Arbitration Resolved 

LW5R = AOR - Al0R LW5R = AOl - Al0l L H Arbitration Resolved 

NOTES: 
1. H = HIGH, L = LOW, X = Don't Care 

L V5R = Left Address Valid ~ 5ns before right address 
RV5L = Right Address Valid ~ 5ns before left address 

LL5R = Left CE = LOW ~ 5ns before Right CE 
RL5L = Right CE = LOW ~ 5ns before Left CE 
LW5R = Left and Right CE" = LOW within 5ns of each other 

Same = Left and Right Address match within 5ns of each other 

32-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

RJW IDT7133 RJW 

BUSY MASTER BUSY 

A. +5V +5V "V"-~~ 

- f---+ RJW IDT7143 RJW 
~ BUSY SLAVE(l) BUSY ~ 

2699 drw 18 

NOTES: 
1. No arbitration in IDT7143 (SLAVE). BUSY-IN inhibits write in IDT7143 (SLAVE). 

7.10 

26991b112 
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IDT7133S/L, 1DT7143S/L 
CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXX 

Device 
Type 

A 999 

Power Speed 

A A 

Package Process/ 
Temperature 

Range 

~:Iank 
J 
L68 

~--------------~ G 
PG 
F 

45 
~ ______________________ ~ 55 

70 
90 

~ ____________________________ ~L 
S 

~ ____________________________________ ~7133 
7143 

7.10 

Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883. Class B 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Ceramic Pin Grid Array 

. Plastic Pin Grid Array 
Flatpack 

Commercial OnlY} 
Speed in Nanoseconds 

Low Power 
Standard Power 

32K (2K x 16-Bit) MASTER Dual-Port RAM 
32K (2K x 16-Bit) SLAVE Dual-Port RAM 

2699 drw 19 
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t;)® CMOS DUAL-PORT RAMS PRELIMINARY 

32K (2K X 16-BIT) IDT1133SAlLA 
IDT1143SAlLA 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 35/45/5500ns (max.) 
- Commercial: 25/35/45/55/70/ns (max.) 

• Low-power operation 
10T7133/43SA 
Active: 500 mW (typ.) 
Standby: 5mW (typ.) 
1DT7133/43LA 
Active: 500mW (typ.) 
Standby: 1 mW (typ.) 

• Versatile control for write: separate write control for 
lower and upper byte of each port 

• MASTER IOT7133 easily expands data bus width to 32 
bits or more using SLAVE IOT7143 

• On-chip port arbitration logiC (IOT7133 only) 
• BUSY output flag on IOT7133; BUSY input on IOT7143 
• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TTL-compatible; single 5V (±10%) power supply 
• Available in 68-pin ceramic or plastic PGA, Flatpack, 

LCC and PLCC 
• Military product compliant to MIL-STO-883, Class B 

DESCRIPTION: 
The 10T7133/7143 are high-speed 2K x 16 dual-port static 

FUNCTIONAL BLOCK DIAGRAM 

RlWllB ---+--i,.......--<t 

RAMs. The IOT7133 is designed to be used as a stand-alone 
16-bit dual-port RAM or as a "MASTER'" dual-port RAM 
together with the IOT7143 "SLAVE" dual-port in 32-bit-or
more word width systems. Using the lOT MASTER/SLAVE 
dual-port RAM approach in 32-bit-or-wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic powerdownfeature, controlled by CE, 
permits the on-Chip Circuitry of each port to enter a very low 
standby power mode. 

Fabricated using lOT's CEMOSTM high-performance teCh
nology, these devices typically operate on only 500mW of 
power at maximum access times as fast as 25ns. Low-power 
(LA) versions offer battery backup data retention capability, 
with each port typically consuming 1 mW for a 2V battery. 

The IOT71330143 devices have identical pinouts. Each is 
packed on a 68-pin ceramic or plastic PGA, 68-pin LCC, 
68-pin flatpack, and 68-pin PLCC. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STO-883, Class B, making it ideally 
suited to military temperature applications demanding the 
highest level of performance and reliability. 

_'1--_- RlWRUB 
...---------l CER 

"--t>--""""i-t--- RlWRLB 

~l--+~~ ______ ~ 

NOTES: 

Al0l ---+-t------, 
A8l--~---, 

I/08l-I/OI5l -+-~>-i 

I/OOl-I/07l -+---1 

BUSYl(l) --.---------' 

A7l ---1---_ 

AOl ---I---~ 

1. 1017133 (MASTER): BUSY is open drain 
output and requires pull-up resistor. 
10T7143 (SLAVE): BUSY is input. 

Al0l -----401 

AOl--~--...Jot 

CEl-----..... 
OEl-------.! 

RlWlU8-----~ 
RlWllB -------.! 

2. LB = LOWER BYTE 
3. UB = UPPER BYTE 

CEMOS Is a trademark 01 Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ClI990 Integrated Device Technology, Inc. 7.11 

ARBITRATION 
LOGIC 

(IOT7133 ONLY) 

r--++-- Al0R 
~-R---AaR 

I--+--f-~- V08R-I/OI5R 
I--"*-~- VQ)R-I/07R 

1...-_______ ..-_ BUSYR(I) 

1+---+-A7R 

14--"---+-AOR 

14------ Al0R 

14------'~-- AOR 

14------ CER 
14------ OEA 
14------ RlWRUB 

14------ R/WRlB 

2746 drw 01 
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IDT7133SAlLA,IDT7143SAlLA 
CMOS DUAL·PORT RAMS 32K (2K x 16.BIT) 

PIN CONFIGURATIONS 

INDEX 

V09L 
V010L 
V011L 
V012L 
V013L 
V014l 
V015L 
Vee(1) 

GND(2) 
VOOR 
V01R 
V02R 
V03R 
V04R 
V05R 
V06R 
V07R 

NOTES: 

L.-I L..J L.-I L....J L..J L..J L...J L...J I I L..J L..J L-..J LJ L..J L.-I L..J L...J 
9 8 7 6 5 4 3 2 I I 6B 67 66 65 64 63 62 61 

] 10 LJ so[ 1 
] 11 59[ 
] 12 se[ 
] 13 57 [ 
] 14 ss[ 
] 15 55[ 

] 16 
J68-1, F68 

54[ 
]17 & 53[ 
] 18 L68-2 52[ 
] 19 51 [ 
]20 so[ 
] 21 49 [ 
]22 4B[ 
] 23 47 [ 
] 24 46[ 
] 25 45 [ 
]26 44[ 

27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
~~~~~~~~~~~~~~~~~ 

LCC/PLCC/FLATPACK 
TOP VIEW 

A6L 
A5L 
A4L 
A3L 
A2L 
A1L 
AOL 
BUSYL 
CEL 
CER 
BUSYR 
AOR 
AlA 
A2R 
A3R 
A4R 
A5R 

2746 drw 03 

1. Both Vee pins must be connected to the supply to assure reliable operation. 
2. Both GND pins must be connected to the supply to assure reliable operation. 
3. UB = Upper Byte, LB = Lower Byte 

7.11 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7133SAlLA, 1DT7143SAlLA 
CMOS DUAL-PORT RAMS 32K (2K x 16-Bln 

NOTES: 

53 

A8L 

55 

A10L 

57 

RiWLLB 

59 

Vee(1) 

61 

1/01L 

63 

1/03L 

65 

1/05L 

67 

1/07L 

68 

I/08L 

Pin1/ 
Designator A 

51 50 

A6L A5L 

52 49 

A7L A4L 

54 

A9L 

56 

OEL 

58 

RNhuB 

60 

I/OOL 

62 

1/02L 

64 

1/04L 

66 

1/06L 

1 3 

1/09L I/OllL 

2 4 

1/01OL I/012L 

B C 

48 

A3L 

47 

A2L 

5 

I/013L 

6 

1/014L 

D 

46 44 42 

AlL BUSYL CER 

45 43 41 

AOL CEL BUSYR 

G68-1 
& 

PG68-1 (PPGA) 

7 9 11 

1/015L GND(2) 1/01R 

8 10 12 

Ved1) I/OOR 1/02R 

E F G 

PGA (Ceramic or Plastic) 
TOP VIEW 

1. Both Vee pins must be connected to the supply to assure reliable operation. 
2. Both GND pins must be connected to the supply to assure reliable operation. 
3. UB = Upper Byte, LB = Lower Byte 

7.11 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

40 38 36 

AOR A2R A4R 

39 37 35 34 

A1R A3R A5R A6R 

32 33 

ASR A7R 

30 31 

Al0R A9R 

28 29 

RIWRLB OER 

26 27 

GND(2) RlWRUB 

24 25 

1/014R 1/015R 

22 23 

1/012R 1/013R 

20 21 

1/010R 1/0l1R 

13 15 18 19 

1/03R I/05R 1/08R 1/09R 

14 16 17 

1/04R 1/06R 1/07R 

H J K L 

2746 drw 04 
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1DT7133SAlLA, 1DT7143SAlLA 
CMOS DUAL·PORT RAMS 32K (2K x 16·BIT) 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
to GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 ·65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power 2.0 2.0 W 
Dissipation 

lOUT DC Output 50 SO mA 
Current 

NOTE: 27461b101 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT InpuVOutput Vila = OV 11 pF 
Capacitance 

NOTE: 27461b1 02 

1. This parameter is determined by device characterization but is not 
production tested. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND 

Military -SsoC to + 125°C OV 

Commercial O°C to +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.S 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
Vil Input Low Voltage -O.S(l) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Vee 

5.0V ± 10% 

5.0V ± 10% 
27461b103 

Max. Unit 

5.S V 

0 V 

6.0 V 

0.8 V 

27461b104 

7.11 4 



1DT7133SAlLA, I DT7143SAlLA 
CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Either port, Vcc = S.OV± 10%) 

1DT7133SA IDT7133LA 
IDT7143SA IDT7143LA 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

Ilul Input Leakage Current Vee = 5.5V, VIN = OV to Vee - 10 - 5 IJ.A 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 IJ.A 

VOL Output Low Voltage (I/Oo-I/015) IOl = 4mA - 0.4 - 0.4 V 

VOL Open Drain Output Low Voltage IOl = 16mA - 0.5 - 0.5 V 
(BUSY) 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 -' V 
27461b105 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(3) (Vcc = S.OV ± 10%) 

7133x25(1 7133x35 7133x45 7133x55 7133x70 
Test 7143x25(1 7143x35 7143x45 7143x55 7143x70 

Symbol Parameter Condition Version TypP Max. Typ.(2 Max. Typ.(2) Max. lTyp·(2) Max. Typ.(~ Max. Unit 

Icc Dynamic Operating CE::; Vil MIL. S - - 75 290 75 280 75 280 75 260 mA 
Current Outputs Open L - - 75 270 75 260 75 260 75 240 

(Both Ports Active) f = fMAX(4) COM'L. S 100 280 80 260 75 260 75 240 75 240 
L 100 260 80 240 75 240 75 220 75 220 

ISB1 Standby Current CEl and CER~ VIH MIL. S - - 25 85 25 80 25 80 25 75 mA 
(Both Ports - TIL f = fMAX(4) L - - 25 75 25 70 25 70 25 65 

Level Inputs) COM'L. S 25 80 25 75 25 75 25 70 25 70 
L 25 70 25 65 25 65 25 60 25 60 

ISB2 Standby Current CEl or CER~ VIH MIL. S - - 50 190 50 180 50 180 50 170 mA 
(One Port-TIL f = fMAX(4) L - - 50 170 50 160 50 160 50 150 

Level Inputs) Active Port COM'L. S 50 170 50 160 50 160 50 150 50 150 
Outputs Open L 50 150 50 140 50 140 50 130 50 130 

ISB3 Full Standby Current Both Ports CEl & MIL. S - - 1 30 1 30 1 30 1 30 mA 
(Both Ports- CER ~ Vee - 0.2V L - - 0.2 10 0.2 10 0.2 10 0.2 10 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S 1 15 1 15 1 15 1 15 1 15 
VIN::; 0.2V, f = 0(5) L 0.2 4 0.2 4 0.2 4 0.2 4 0.2 4 

ISB4 Full Standby Current One Port CEl or MIL. S - - 45 180 45 170 45 170 45 160 mA 
(One Port-All CER ~ Vee - 0.2V 
CMOS Level Inputs) VIN ~ Vee - 0.2V or L - - 40 160 40 150 40 150 40 140 

VIN::; 0.2V COM'L. S 45 160 45 150 45 140 45 140 45 140 
Active Port Out~uts 
Open, f = fMAX 4) L 40 140 40 130 40 120 40 120 40 120 

NOTES: 27461b106 

1. O°C to +70°C temperature range only. 
2. Vee = 5V, TA = +25°C. 
3. "x" in part number indicates power rating (SA or LA). 
4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of VtRC, and using "AC Test Conditions· 

of input levels of GND to 3V. 
5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

7.11 5 



1OT7133SAlLA, IDT7143SAlLA 
CMOS DUAL·PORT RAMS 32K (2K x 16·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES(1) 
(LA Version Only) VLC = O.2V, VHC = Vee· O.2V 

Symbol Parameter Test Condition 

VOR Vcc for Data Retention Vcc = 2V 

ICCOR Data Retention Current CE ~ VHC I MIL. 

VIN ~ VHC or ~ VLC I COM'L. 

tCOR(3) Chip Deselect to Data Retention Time 

tR(3) Operation Recovery Time 
. IU(3) Input Leakage Current 

NOTES: 
1. Vee = 2V, TA = +25°e 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

LOW Vee DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

5V 

12500 

DATA OUT -.....---.... 

7750 30pF' 

Figure 1. Output Load 

VOR~2V 

VDR 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figures 1 I 2 & 3 

27461b1 08 

5V 

12500 

DATAoUT -.....---... 

7750 5pF' 

Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 

'Including scope and jig 

7.11 

IDT7133LA11DT7143LA 

Min. Max. 

2.0 -
- 4000 

- 1500 

0 -
tRC(2) -
- 2 

2746 drw 05 

5V 

_ ~2700 
BUSV-i 

30pF' 

1 '''''~oo 
Figure 3. BUSY Output Load 

(1OT7133 only) 

Unit 

V 

JlA 

ns 

ns 

JlA 

27461b107 
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1DT7133SAlLA, 1DT7143SAlLA 
CMOS DUAL·PORT RAMS 32K (2K x 1S·Bln MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE(4) 

IDT7133x25(2) 1DT7133x35 IDT7133x45 
IDT7143x25(2) IDT7143x35 IDT7143x45 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

READ CYCLE 

mc Read Cycle Time 25 - 35 - 45 -
1M Address Access Time - 25 - 35 - 45 

lACE Chip Enable Access Time - 25 - 35 - 45 

lAOE Output Enable Access Time - 15 - 20 - 25 

tOH Output Hold from Address Change 0 - 0 - 0 -
tLZ Output Low Z Time(1, 3) 3 - 3 - 5 -
tHZ Output High Z Time(1, 3) - 15 - 20 - 20 

tpu Chip Enable to Power Up Time(3) 0 - 0 - 0 -
tPD Chip Disable to Power Down Time(3) - 50 - 50 - 50 

NOTES: 
1. Transition is measured ±5DOmV from low or high impedance voltage with load (Figures 1, 2 and 3). 
2. DOC to +7DOC temperature range only. 
3. This parameter is guaranteed but not tested. 
4. ·x· in part number indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1, 2, 4) 

~---------------tRC--------------~ 

ADDRESS 

~------------ tAA ------------~ 

f4--------tOH --------. 

DATA OUT PREVIOUS DATA VALID 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1,3) 

14----------tACE -------~ 

14------ tLZ 

DATAoUT----------+-----------------~~~<1 

IDT7133x55 IDT7133x7O 
1DT7143x55 1DT7143x70 
Min. Max. Min. Max. 

55 - 70 -
- 55 - 70 

- 55 - 70 

- 30 - 40 

0 - 0 -
5 - 5 -
- 25 - 30 

0 - 0 -
- 50 - 50 

2746 drw 07 

14--------tLZ -------r~~+------_+--------___:"I 

Icc------------~--------------------------------------, 

NOTES: 

CURRENT 
155-------.../ 

1. RiW is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 

50% 

3. Addresses valid prior to or coincident with CE transition low. 
4. OE = VIL. 

2746 drw08 

7.11 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
27461b109 
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1DT7133SAlLA, 1DT7143SAlLA 
CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOL TAG E(7) 

IDT7133x25(2) 1DT7133x35 
IDT7143x25(2) IDT7143x35 

Symbol • Parameter Min. Max. Min. Max. 

WRITE CYCLE 

twe Write Cycle Time(4) 25 - 35 -
tEW Chip Enable to End of Write 20 - 25 -
tAW Address Valid to End of Write 20 - 25 -
tAS Address Set-up Time 0 - 0 -
twp Write Pulse Width(6) 20 - 25 -

, tWR Write Recovery Time 0 - 0 -

tDW Data Valid to End of Write 15 - 20 -
tHZ Output High Z Time(1, 3) - 15 - 20 

tDH Data Hold Time(5) 0 - 0 -
twz Write Enable to Output in High z<1, 3) - 15 - 20 

tow Output Active from End of Write(1, 3,5) 3 - 3 -

1DT7133x45 IDT7133x55 IDT7133x70 
IDT7143x45 1DT7143x55 IDT7143x70 

Min. Max. Min. Max. Min. Max. Unit 

45 - 55 - 70 - ns 

35 - 45 - 55 - ns 

35 - 45 - 55 - ns 

0 - 0 - 0 - ns 

35 - 45 - 55 - ns 

0 - 0 - 0 - ns 

20 - 25 - 30 - ns 

- 20 - 20 - 25 ns 

5 - 5 - 5 - ns 

- 20 - 20 - 25 ns 

3 - 3 - 3 - ns 

NOTES: 2746tbl10 

1. Transition is measured ±5QQmV from low or high impedance voltage with load (Figures 1, 2 and 3).' 
2. QOC to +70°C temperature range only. 
3. This parameter is guaranteed but not tested. 
4. For MASTER/SLAVE combination, twe = IBM + tWR + tWP. 
5. The specification for tDH must be met by the device supplying write data to the RAM under all operation conditions. Although tDH and tOW values will vary 

over voltage and temperature, the actual tDH will always be smaller than the actual lOW. 
6, Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 
7. ·x~ in part number indicates power rating (SA or LA), 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE(8) 

IDT7133x25(1) 1DT7133x35 
IDT7143x25(1) IDT7143x35 

Svmbol Parameter Min_ Max_ Min. Max. 

BUSY TIMING (For MASTER IDT7133~ 

tBM BUSY Access Time to Address - 25 - 35 

tBDA BUSY Disable Time to Address - 20 - 30 

tBAe BUSY Access Time to Chip Enable - 20 - 25 

tBDe BUSY Disable Time to Chip Enable - 20 - 20 

tWDD Write Pulse to Data Delay(2) - 50 - 60 

tDDD Write Data Valid to Read Data Delay(2) - 35 - 45 

tBDD BUSY Disable to Valid Data(3) - Note 4 - Note 4 

tAps Arbitration Priority Set Up Time(4) 5 - 5 -
BUSY INPUT TIMING (For SLAVE IOT7143) 

tWB Write to BUSy(5) 0 - 0 -
tWH Write Hold After BUSy(6) 20 - 25 -
tWDD Write Pulse to Data Delay(7) - 50 - 60 

tDDD Write Data Valid to Read Data Delay(7) - 35 - 45 

IDT7133x45 1DT7133x55 1DT7133x70 

1DT7143x45 IDT7143x55 IDT7143x70 

Min. Max. Min. Max. Min. Max. Unit 

- 45 - 50 - 55 ns 

- 40 - 40 - 45 ns 

- 30 - 35 - 35 ns 

- 25 - 30 - 30 ns 

- 70 - 80 - 90 ns 

- 55 - 65 - 80 ns 

- Note 4 - Note 4 - Note 4 ns 

5 - 5 - 5 - ns 

0 - - - 0 - ns 

30 - 30 - 30 - ns 

- 70 - 80 - 90 ns 

- 55 - 65 - 80 ns 

NOTES: 2746 tbl 11 

1. QOC to +70°C temperature range only. 
2. Port-to-port delay through RAM cells from writing port to reading port, refer to "TIMING WAVEFORM OF READ WITH BUSY (For Master IDT7133)" 
3. tBDD is calculated parameter and is greater of 0, twoo - twp (actual) or tODD - tow (actual). 
4 To ensure that the earlier of the two ports wins. 
5. To ensure that the write cycle is inhibited during contention. 
6. To ensure that a write cycle is completed after contention. 
7. Port-lo-port delay through RAM cells from writing port to reading port, refer to "TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (For Slave 

IDT7143)" 
8. ·x· in part number indicates power rating (SA or LA). 
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1DT7133SAlLA, I DT7143SAlLA 
CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (R/W CONTROLLED TIMING)(1, 2, 3, 7) 

~------------------twc------------------~ 

ADDRESS 

CE 

R/W(8) 

DATA OUT 

DATAIN---------------------------< 

2746drw 09 

WRITE CYCLE NO.2 (CE CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS =>K )( 
tAW 

I<-tAS } 

/~ 
tEW tWR 

DATAIN __________________________ ~~ 
tow ~14 tOH ])f---

NOTES: 2746drw 10 

1. R!W or CE must be high during all address transitions. 
2. A write occurs during the overlap (tEw or IWP) of a low CE and a low RJW. 
3. IWR is measured from the earlier of CE or R!W going high to the end of write cycle. 
4. During this period, the I/O pins are in the output state, and input signals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the R!W low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±500mV from steady s.tate with a 5pF load (including scope and jig). This parameter is sampled and not 100"10 tested. 
7. If OE is low during a R!W controlled write cycle, the write pulse width must be the larger of IWP or (IWZ + tow) to allow the I/O drivers to tum off and data 

to be placed on the bus for the required tDW. If OE is high during an R!W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

8. R!W for either upper or lower byte. 

7.11 9 



1DT7133SAlLA, 1DT7143SAlLA 
CMOS DUAL-PORT RAMS 32K (2K x 16-811) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(1, 2,3) (For MASTER IOT7133) 

twc 

ADDRR =>K MATCH )( 
twp 

R/WR ~K. // 

DATAIN R 

-tDW 

>K" ~( VALID /"-. 
tAPS(1) 

ADDRL )(" MATCH 

" 
-'BDAF'BDD 

"r--~ 
tWDD 

DATAoUTL )E 
tDDD(4) 

NOTES: 
1. To ensure that the earlier of the two ports wins. 2746 drw 11 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 
4. OE at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT OELAy(1,2,3) (For SLAVE 1017143) 

twc 

ADDRR MATCH )( 
twp 

"\K / 
/ 

DATAIN R 

-tDW 

>K" )( VALID 

ADDRL MATCH 

tWDD 

DATAoUTL )E 
tDDD 

NOTES: 
1. Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 2746 drw 12 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 
3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (For SLAVE IOT7143) 

~
---------twP----J4----~ 

RIW ,~ c~ 
BUSY . ------

--------------~ 
2746 drw 13 
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1DT7133SAllA, 1DT7143SAlLA 
CMOS DUAl·PORT RAMS 32K (2K x 16-81T) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CE ARBITRATION 
CEl VALID FIRST: 

ADDRlAND R ==><"""'-______ A_D_D_R_ES_S_E_S_M_A_T_C_H _______ ><= 
CEl 

CER 

BUSYR 

2746 drw 14 

CER VALID FIRST: 

ADDRlAND R ==>< _______ A_D_D_R_ES_S_E_S_M_A_T_C_H _______ ><= 

BUSYl 

2746drw 15 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION(1) 
LEFT ADDRESS VALID FIRST: 

ADDRl ADDRESSES DO NOT MATC 

ADDRR 

BUSYR 
tBAA ~ ______ tB_D_AJ 

2746drw 16 

RIGHT ADDRESS VALID FIRST: 

ADDRR ADDRESSES DO NOT MATCH 

ADDRl 

BUSYl 
tBM={ 

NOTE: 
2746drw 17 

1. Cl:L = CER = VIL 

7.11 11 
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1DT7133SAlLA, 1DT7143SAlLA 
CMOS DUAL-PORT RAMS 32K (2K x 16-Bln 

FUNCTIONAL DESCRIPTION: 
The IDT7133/43 provides two ports with separate control, 

address and I/O pins that permit independent access for reads 
or writes to any location in memory. The devices have an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is pemitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table 1. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and determine which port 
has access. In all cases, an active BUSY flag will be set for 
the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determine which port has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address and data. It 
is important to note that the operation is invalid for the port 
that .has BUSY set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this occurs, the on-chip 
arbitration logic determines access. Two modes of arbitration 
are provided: (1) if the addresses match and are valid before 
CE, on-chip control logic arbitrates between CEl and CER for 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

access; or (2) if the CEs are low before an address match, on
chip control logic arbitrates between the lef. and right 
addresses for access (refer to Table II). In either mode of 
arbitration, the delayed port's BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to 32 bits or more in a dual
port RAM system implies that several chips will be active at the 
same time. If each chip includes a hardware arbitrator, and 
the addresses for each chip arrive at the same time, it is 
possible that one will activate its BUSYl while another 
activates its BUSYR signal. Both sides are now busy and the 
CPUs will await indefinately for their port to become free. 

To avoid the "Busy Lock-Out" problem, lOT has developed 
a MASTER/SLAVE approach where only one hardware 
arbitrator, in the MASTER, is used. The SLAVE has BUSY 
inputs which allow an interface to the MASTER with no 
external components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the writing of the 
SLAVE RAMs must be delayed until after the BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situation. Conversely, the write pulse 
must extend ahold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 

TABLE I - NON-CONTENTION READ/WRITE CONTROL (4) 

LEFT OR RIGHT POR,-<l) 

RlWLB RlWUB CE OE 1100-7 1108-15 'Function 

X X H X Z Z Port Disabled and in Power Down Mode, 15B2, 15B4 

X X H X 'Z Z CER = GEL =H, Power Down Mode, 15B1 or 15B3 

L L L X DATAIN ' DATAIN Data on Lower Byte and Upper Byte Written into Memory(2) 

L H L L DATAIN DATAoUT Data on Lower Byte Written into Memory(2), Data in Memory Output on 
Upper Byte(3) , 

H L L L DATAoUT DATAIN Data in Memory Output on Lower Byte(3), Data on Upper Byte Written 
into Memory(2) 

L H L H DATAIN Z Data on Lower Byte Written into Memory(2) 

H L L H Z DATAIN Data on UpperByte Written into Memory(2) 

H H L L DATAoUT DATAoUT Data in Memory Output on Lower Byte and Upper Byte 

H H 'L H Z Z High Impedance Outputs 

NOTES: 274611>112 

1. ADL - A10L ~ ADR - Ai DR 
2. If BUSY = lOW, data is not written. 
3. If BUSY = lOW, data may not be valid, see twDD and tDDD timing. 
4. H = HIGH, l = lOW, X = Don't Care, Z = High Impedance, lB = lower Byte, UB = Upper Bylle 

7.11 12 



IDTI133SAlLA, IDTI143SAlLA 
CMOS DUAL·PORT RAMS 32K (2K x 16-811) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 11- ARBITRATION(1) 
LEFTPORT RIGHT PORT FLAGS 

CEl AOl - A10l CER AOR - A10R BUSYl BUSYR Function 

H X H X H H No Contention 

L Any H X H H No Contention 

H X L Any H H No Contention 

L 'I: AOR - A10R L 'I: AOL - A10L H H No Contention 

ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 

L LV5R L LV5R H L L-Port Wins 

L RV5L L RV5L L H R-Port Wins 

L Same L Same H L Arbitration Resolved 

L Same L Same L H Arbitration Resolved 

CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 

LL5R = AOR - A10R LL5R = AOL - A10L H L L-Port Wins 

RL5L = AOR - A10R RL5L = AOL - A10L L H R-Port Wins 

LW5R = AOR - A10R LW5R = AOL - A10L H L Arbitration Resolved 

LW5R = AOR - A10R LW5R = AOL - AWL L H Arbitration Resolved 
NOTES: 
1. H = HIGH, L = LOW, X = Don't Care 

LV5R = Left Address Valid ~ 5ns before right address 
RV5L = Right Address Valid ~ 5ns before left address 

LL5R = Left CE = LOW ~ 5ns before Right CE 
RL5L = Right CE = LOW ~ 5ns before Left CE 
LW5R = Left and Right CE = LOW within 5ns of each othor 

Same = Left and Right Address match within 5ns of each other 

32-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 

RJW IDT7133 R/W RJW 
BUSY MASTER BUSY BUSY 

-"V'v- +5V +5V ---/'V'-

- ~ RJW IDT7143 Riw 

~ BUSY SLAVE(1) BUSY f4-
2746 drw 18 

NOTES: 
1. No arbitration in IDT7143 (SLAVE). BUSY-IN inhibits write in IDT7143 (SLAVE). 

7.11 
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IDT7133SAlLA, 1DT7143SAlLA 
CMOS DUAL·PORT RAMS 32K (2K x 16-811) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT XXX X 

Device 
Type 

xx xx x x 
Power Speed Package Process/ 

Temperature 
Range 

~:Iank 
J 
L68 

L-----------------4 G 
PG 
F 

25 
35 L-____________ -I 45 

55 
70 

ILA L-.-------------------------I1SA 

~ ______________________________ ___I17133 
17143 

7.11 

Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL·STD-883. Class 8 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Ceramic Pin Grid Array 
Plastic Pin Grid Array 
Flatpack 

Commercial OnlY} 

. Speed in Nanoseconds 

Low Power 
Standard Power 

32K (2K x 16-8it) MASTER Dual·Port RAM 
32K (2K x 16-8it) SLAVE Dual·Port RAM 

2746 drw 19 
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~® CMOS DUAL-PORT RAM IDT7134S 

32K (4K x 8-BIT) IDT7134L 

Integrated Devfce Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 45/55170ns (max.) 
- Commercial: 35/45/55/70ns (max.) 

• Low-power operation 
IDT7134S 
Active: 500mW (typ.) 
Standby: 5mW (typ.) 
IDT7134L 
Active: 500mW (typ.) 
Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 
• Battery backup operation--2V data retention 
• TTL-compatible; single 5V (±10%) power supply 
• Available in several popular hermetic and plastic 

packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

RlWl-......... -ct 

CE l --+-.-<4 

I/OOl - I/00l ~----~ 

AOl - Alll 

LEFT SIDE 
ADDRESS 
DECODE 

LOGIC 

CEMOS Is a trademark of Integrated Device Technology. Inc. 

DESCRIPTION: 
The IDT7134 is a high-speed 4K x 8 dual-port static RAM 

designed to be used in systems where on-chip hardware port 
arbitration is not needed. This part lends itself to those 
systems which cannot tolerate wait states or are designed to 
be able to externally arbitrate or withstand contention when 
both sides simultaneously access the same dual-port RAM 
location. 

The I DT7134 provides two independent ports with separate 
control, address and 1/0 pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from both ports. An automatic power down feature, controlled 
by CE, permits the on-Chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOSTM high-performance tech
nology, these dual-ports typically operate on only 500mW of 
power at maximum access times as fast as 35ns. Low-power 
(L) versions offer battery backup data retention capability, with 
each port typically consuming 200llW from a 2V battery. 

The IDT7134 is packaged on either a sidebraze or plastic 
48-pin DIP, 48-pin or 52-pin LCC, and 52-pin PLCC. Military 
grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B. 

RtWR 

CER 

OER 

I/OOR - I/00R 

RIGHT SIDE 
ADDRESS 

AOR-AllR DECODE 
LOGIC 

2696 drw 01 
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1DT7134S/L 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) 

PIN CONFIGURATIONS 

CEl 

RNh 
Alll 

Al0l 

OEl 
AOl 

All 

A2l 
A3l 
A4l 

A5l 

A6l 

A7l 

ASl 

A9l 

I/OOl 

I/Oll 

I/02l 

II03l 

I/04l 

II05l 

II06l 

II07l 

GND 

DIP 
TOP VIEW 

Vee 
CER 

RtWR 

A11R 

Al OR 

OER 

AOR 

Am 
A2R 

A3R 

A4R 

A5R 

A6R 

A7R 

ASR 

A9R 

II07R 

I/06R 

II05R 

I/04R 

I/03R 

I/02R 

110m 
IIOOR 

2696 drw 02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with Respect 
to GND 

TA Operating o to +70 -55 to +125 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 
Temperature 

PT Power Dissipation 1.5 1.5 

lOUT DC Output 50 50 
Current 

Unit 

V 

°C 

°C 

°C 

W 

mA 

NOTE: 2696 tbl 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Output Capacitance VOUT = OV 11 pF 

NOTE: 2696 tbl 02 

1. This parameter is determined by device characterization but is not 
production tested. 
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INDEX 

All 

A2l 

A3l 

A4l 

A5l 

A6l 

A7l 

ASl 

A9l 

I/00l 

I/OlL 
I/02l 
lI03l 

-J-J-J ~ uc:~ c:c: c5 IW ~ :: () I ILD u IW I ():: ~ <O«z 0>0 z« 
L-JL-JL..JL-JL-JL-.JIIL-.JL-..JL..JL...JL-JL-..J 

7 6 5 4 3 2 I I 52 51 50 49 48 47 
]S ~ 48[ 
]9 6( 

]10 «[ 
] 11 43( 

] 12 J52-1 42( 
] 13 & 41 [ 

] 14 L52-1 40[ 
] 15 39( 

] 16 38[ 

] 17 37( 

] IS 36[ 

] 19 35( 

] 20 34[ 
21 22 23 24 25 26 27 28 29 30 31 32 33 

~~~;::~~~'E~~Sffiffi 
~~::::~ (!)~~~~~~~ 

LCC/PLCC 
TOP VIEW 

INDEX 
-J-J-J~ uc:~c:c:c:c: 

c5lw ~ :: I 1u::J u IW I :: ~ IW 
<0« 0>0 «0 
L.J L.J L.J L.J L.J I I L.J L.J L.J L.J L.J L.J 

6 5 4 3 2 I I 4S 47 46 45 44 43 
All ] 7 U 42 [ 

A2l ] S 1 41 [ 

A3l ] 9 40 [ 

A4l ] 10 39 [ 

A5l ] 11 38 [ 
A6l ] 12 L48-1 37 [ 

A7l ] 13 36 [ 

ASl ] 14 35 [ 

A9l ] 15 34 [ 

1I0al ] 16 33 [ 

I/Oll ] 17 32 [ 

I/02l ]IS 31[ 
19 20 21 22 23 2425 26 27 2S 29 30 

LCC 
TOP VIEW 

OER 
AOR 

AIR 
A2R 

A3R 

A4R 

A5R 

A6R 

A7R 

ASR 

A9R 

NC 
I/07R 

2696 drw03 

AOR 

AIR 

A2R 

A3R 

A4R 

A5R 

A6R 

A7R 

A8R 

A9R 

I/07R 

1I06R 
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1DT7134S/L 
CMOS DUAL-PORT RAM 32K (4K x 8-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GNO Vee 

Military -55°C to + 125°C OV 5.OV ± 10% 

Commercial O°C to +70°C OV 5.OV ± 10% 
2696 tbl03 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Mln_ Typ_ 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
Vil Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

S.O V 

0.8 V 

NOTE: 2696 tbl 04 

1. VIL (min.) = -3.0V lor pulse width less than 20ns. 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vee=5.0V± 10%) 

IOTI134S IOTI134L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

Ilul Input Leakage Current Vee = 5.5V, VIN = OV to Vee - 10 - 5 ~A 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 ~A 

Val Output Low Voltage IOl = SmA - 0.4 - 0.4 V 

IOl = 8mA - 0.5 - 0.5 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 

2696tbI05 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Vee = 5.0V ± 10%) 

Test 1DT7134x35(4) 1DT7134x45 1DT7134x55 IDT7134x70 
Symbol Parameter Condition Version TypP) Max. Typ.(2) Max. Typ.'2) Max. Typ.(2) Max. Unit 

lee Dynamic Operating CE = Vil MIL. S - - 100 240 100 230 100 230 rnA 
Current Outputs Open L - - 100 200 100 180 100 180 

(Both Ports Active) f = fMAX(3) COM'L. S 100 220 100 200 100 200 100 200 
L 100 180 100 160 100 160 100 160 

IS91 Standby Current CEl and CER~ VIH MIL. S - - 25 70 25 70 25 70 rnA 
(Both Ports - TTL f = fMAX(3) L - - 25 50 25 50 25 50 

Level Inputs) COM'L. S 25 75 25 70 25 70 25 70 
L 25 45 25 40 25 40 25 40 

IS92 Standby Current CEl or CER~ VIH MIL. S - - 50 160 50 150 50 150 rnA 
(One Port - TTL l - - 50 130 50 120 50 120 

Level Inputs) Active Port Out~uts S 50 140 50 130 50 130 50 130 
Open, f = fMAX( ) COM'L. L 50 110 50 100 50 100 50 100 

IS93 Full Standby Current Both Ports CEl & MIL. S - - 1.0 30 1.0 30 1.0 30 rnA 
(Both Ports - All CER ~ Vee - 0.2V L - - 0.2 10 0.2 10 0.2 10 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S 1.0 15 1.0 15 1.0 15 1.0 15 
VIN $ 0.2V, f = 0(3) L 0.2 4.0 0.2 4.0 0.2 4.0 0.2 4.0 

IS94 Full Standby Current One Port CEl or MIL. S - - 50 130 50 120 50 120 rnA 
(One Port-All CER ~ Vee - 0.2V 
CMOS Level Inputs) VIN ~ Vee - 0.2V or L - - 45 100 45 90 45 90 

VIN $ 0.2V COM'L. S 45 120 45 110 45 110 45 110 
Active Port Out~uts 
Open, f = fMAX 3) L 45 100 45 90 45 90 45 90 

NOTES: 2696 tbl 06 

1. ·x· in part number indicates power rating (S or L). 
2. Vcc = 5V, TA = +25°e. 
3. fMAX = lItRe = All inputs cycling at f = lItRe (except Output Enable). 1= 0 means no address or control lines change. Applies only to inputs at CMOS 

level standby IS93. 
4. ooe to +70oe temperature range. 

7.12 3 
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1DT7134S/L 
CMOS DUAL·PORT RAM 32K (4K x a·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES(1) 
(L Version Only) VLC = 0 2V VHC = Vcc • O.2V 

Symbol Parameter Test Condition Min. Typ.(1) 

VOR Vcc for Data Retention Vcc = 2V 2.0 -
ICCOR Data Retention Current CE~VHC I MIL. - 100 

VIN ~ VHC or ~ VLC I COM'L. - 100 

tCOR(3) Chip Deselect to Data Retention Time 0 -
tR(3) Operation Recovery Time tRC(2) -

NOTES: 
1. Vee = 2V, TA = +25°C 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

LOW VCC DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

VOR~2V 

VOR 

2696 drw 05 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 & 2 
2696 tbt 08 

5V 5V 

12500 12500 

DATAouT--~----~ DATAouT--~----~ 

7750 30pF" 7750 5pF" 

Max. 

-
4000 

1500 

-
-

2696drw 06 

FIgure 1. Output Load 

"Including scope and jig 

7.12 

FIgure 2. Output Load 
(for tu, tHZ, twz, tow) 

Unit 

V 

~A 

ns 

ns 

26961b1 07 
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IDT7134S/L 
CMOS DUAL-PORT RAM 32K (4K x 8-BIl) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

10T7134535(3) 10T7134545 10T7134555 10T7134570 
IDT7134L35(3) 10T7134L45 10T7134L55 10T7134L70 

Symbol Parameter Min. Max. Min. Max. 

REAO CYCLE 

tRC Read Cycle Time 35 - 45 -
1M Address Access Time - 35 - 45 

lACE Chip Enable Access Time - 35 - 45 

lAOE Output Enable Access Time - 20 - 25 

tOH Output Hold from Address Change 5 - 5 -
tLZ Output Low Z Time(1, 2) 5 - 5 -
tHZ Output High Z Time(1, 2) - 20 - 20 
tpu Chip Enable to Power Up Time(2) 0 - 0 -
tPD Chip Disable to Power Down Time(2) - 50 - 50 

NOTES: 
1. Transition is measured ±SOOmV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3 .. Dec to +7DcC temperature range only. 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,4) 

ADDRESS 

Min. Max. Min. 

55 - 70 

- 55 -
- 55 -
- 30 -
5 - 5 

5 - 5 

- 25 -
0 - 0 

- 50 -

=l
~---------------tRC--------------->E~ 

:~-=---=-=~~=~~~~=--t-O~H~~~::'~t~A_A-_-=-=--;-=--=--=--=--=--=--=--=--=--=--:~-- -to-H----
DATA OUT PREVIOUS DATA VALID DATA VALID 

2696 drw 07 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1, 3) 

~------------tACE--------~ 

/4---tLZ 

DATAoUT----~~-------------~~~~1 
/4----------tLZ------~~~~----~--------'1 

tpu 
Icc-----------~~---------------------------------~ 

CURRENT 50% 
I SB ---------' 

NOTES: 2696 drw 08 

1. RJW is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE = VIL. 

7.12 

Max. 

-
70 

70 

40 

-
-
30 

-
50 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

269811>110 
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1DT7134S/L 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

IOTI134S35(5) 
IOTI134L35(5) 

IOTI134S45 
IOTI134L45 

Symbol Parameter Min. Max. Min. Max. 

WRITE CYCLE 

twc Write Cycle Time 35 - 45 -
tEW Chip Enable to End of Write 30 - 40 -
tAW Address Valid to End of Write 30 - 40 -

tAS Address Set-up Time 0 - 0 -
twp Write Pulse Width 30 - 40' -

tWR Write Recovery Time 0 - 0 -

tow Data Valid to End of Write 20 - 20 -
tHZ Output High Z Time(1, 2) - 20 - 20 

toH Data Hold Time(3) 3 - 3 -
twz Write Enabled to Output in High Zp, 2) - 20 - 20 

tow Output Active from End of Write(1, 2, 3) 3 - 3 -

twoo Write Pulse to Data Delay(4) - 80 - 80 

toDD Write Data Valid to Read Dat~ Delay(4) - 55 - 55 

IOTI134S55 IOTI134S70 
IOTI134L55 IOTI134L70 
Min. Max. Min. Max. Unit 

55 - 70 - ns 

50 - 60 - ns 

50 - 60 - ns 

0 - 0 - ns 

50 - 60 - ns 

0 - 0 - ns 

25 - 30 - ns 

- 25 - 30 ns 

3 - 3 - ns 

- 25 - 30 ns 

3 - 3 - ns 

- 80 - 90 ns 

- 55 - 70 ns 

NOTES: 26961bll0 

1. Transition is measured ±SOOmV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 

over voltage and temperature, the actual tDH will always be smaller than the actual tow. 
4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay·. 
5. O°C to +70°C temperature range only. . 
6. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAy(1) 

twc 

ADDRR MATCH )K 
twp 

", /V 

_tow-----+ 

DATAIN R )( VALID 

ADDRL MATCH 

twoo 

DATAOUTL )E 
tODD 

NOTES: 2696 drw 09 

1. Write cycle parameters should be adhered to in order to ensure proper writing. 
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IDTI134S/L 
CMOS DUAL·PORT RAM 32K (4K x a·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, RIW CONTROLLED TIMING(1, 2, 3,4, 6,7) 

~-----------------twc------------~--~ 

. ADDRESS 

~--------------tAW-------~ 

tAs-~---------t wP(7)·-----~_tWR 

tHZ(6) 

tOwI4----~ 

DATA OUT 

tDW---+I'If.--~ tDH 

DATAIN---------------------------< 

2696 drw 10 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE CONTROLLED TIMING(1, 2, 3, 5) 

twc 

==>K "V 
/~ ADDRESS 

tAW 

CE 

io-tAS 1 /~ 
tEW tWR 

DATAIN--------------------------~~ 
tDW .1, tDH 

NOTES: 
2696 drw 11 

1. RiW must be high during all address transitions. 
2. A write occurs during the overlap (tEw or twp) of a low CE and a low RlW. 
3. twR is measured from the earlier of CE or RiW going high to the end of write cycle. 
4. During this period, the 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RiW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 
7. If OE is low during a RiW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the 1/0 drivers to tum off data to 

be placed on the bus for the required tDW. If OE is high during an RiW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp . 

7.12 7 
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IDTI134S/L 
CMOS DUAL·PORT RAM 32K (4K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL DESCRIPTION: TABLE 1- READIWRITE CONTROL 
The IDT7134 provides two ports with separate control, 

address and 1/0 pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power down feature controlled by CEo The CE 
controls on-Chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READI 
WRITE conditions are illustrated in the table below. 

Left or Right Port(l) 

RJW CE OE Do-7 Function 

X H X Z Port Disabled and in Power 
Down Mode, IS82 or IS84 

X H X Z CER = CEl .. H, Power Down 
Mode, IS81 or IS83 

L L X DATAIN Data on port written into 
memory 

H L L DATAoUT Data in memory output on port 

X X H Z High impedance outputs 

NOTES: 26961blll 

1. AOL-AllL;tAOR-AllR 

H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 

ORDERING INFORMATION 

lOT XXXX 

Device 
Type 

A 999 A 

Power Speed 

A 

Package Process/ 
Temperature 

Range 

~:Iank 
p 
C 

~---------------- J 
L52 
L48 

1
35 
45 ~-----------------------41·55 
70 

~ ______________________ --4IL 
IS 

L-------------------l17134 

7,12 

Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Leadless Chip Carrier 

Commercial OnlY} 
Speed in Nanoseconds 

Low Power 
Standard Power 

32K (4K x 8-Bit) Dual-Port RAM 

2696 drw 12 
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G® CMOS DUAL-PORT RAM PRELIMINARY 

32K (4K X 8-BIT) IDT7134SA 
IDT7134LA 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 35/45/55/70ns (max.) 
- Commercial: 25/35/45/55/70ns (max.) 

• Low-power operation 
IDT7134SA 
Active: 500mW (typ.) 
Standby: 5mW (typ.) 
IDT7134LA 
Active: 500mW (typ.) 
Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TIL-compatible; single 5V (±10%) power supply 

DESCRIPTION: 
The IDT7134 is an extremely high-speed 4K x 8 dual-port 

static RAM designed to be used in systems where on-chip 
hardware port arbitration is not needed. This part lends itself 
to those systems which cannot tolerate wait states or are 
designed to be able to externally arbitrate or withstand, 
contention when both sides simultaneously access the same 
dual-port RAM location. 

• Available in several popular hermetic and plastic packages 

The I DT7134 provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from both ports. An automatic power down feature, controlled 
by CE, permits the on-chip circuitry of each port to enter a very 
low standby power mode. • Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

1I00L-I/07L 04-----~ 

AOL- Al1L 

LEFT SIDE 
ADDRESS 
DECODE 
LOGIC 

CEMOS Is a lrademark of Integrated Device Technology. Inc. 

Fabricated using IDT's CEMOSTM high-performance 
technology, these dual-port typically on only 500mWof power 
at maximum access times as fast as 25ns. Low -power (LA) 
versions offer battery backup data retention capability, with 
each port typically consuming 1 mW from a 2V battery. 

The IDT7134 is packaged on either a sidebraze or plastic 
48-pin DIP, 48-pin or 52-pin LCC, and 52-pin PLCC. Military 
grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B. 

MEMORY 
ARRAY 

OER 

\4-------.- I/OOR - 1I07R 

RIGHT SIDE 
ADDRESS 
DECODE 

LOGIC 
AOR - AllR 

2720 drwOl 
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IDT7134SAfLA 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) 

PIN CONFIGURATIONS 

CEl 
RlWl 
Alll 
Al0l 
OEl 
AOl 
All 
A2l 
A3l 
A4l 
ASl 
ASl 
All 
ASl 
A9l 

I/OOl 
I/Oll 
I/02l 
I/03l 
II04l 
IIOSl 
IIOSl 
I/07l 
GND 

DIP 
TOP VIEW 

Vee 
CER 
RIWR 
A11R 
Al0R 
OER 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
ASR 
A7R 
ASR 
A9R 
I/07R 
I/OSR 
I/OSR 
I/04R 
I/03R 
I/02R 
I/01R 
I/OOR 

2720 drw02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with Respect 
to Ground 

TA Operating o to +70 -55 to +125 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 
Temperature 

Pr Power Dissipation 1.5 1.5 

lOUT DC Output Current 50 50 

NOTE: 

Unit 

V 

°C 

°C 

°C 

W 

mA 
2720 11>1 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Output Capacitance VOUT = OV 11 pF 
2720 tbl 02 

NOTE: 
1. This parameter is determined by device characterization but is not 

production tested. 
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MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

LJ LJ LJ LJ LJ LJ II LJ LJ LJ LJ LJ LJ 

7 6 5 4 3 2 L J 52 51 50 49 48 47 
AlL :::8 

A2L :::9 
A3L 

1 46:: OER 

45:: AOR 

A4L 

ASL 

ASL 
A7L 
ABL 

A9L 
I/OOL 
I/01L 
I/02L 

::: 10 . 

::: 11 
::: 12 
::: 13 
:::14 
:::15 
:::16 
:::17 
:::18 
:::19 

J52·1 
& 

L52·1 
39:: 
38:: 
37:: 
36:: 
35:: 

Am 
A2R 

A3R 
A4R 

ASR 

ASR 

AlR 
ASR 

A9A 
N/C 

10 .. 20 34" IlOlA 
I 3L .. 21 22 23 24 25 26 27 28 29 30 31 32 33. 0-

rl rl rl rl rl rl rl rl rl rl rl rl rl 

LCC/PLCC 
TOP VIEW 

L J L J L J L J L J I I L J L J L JL J L J L J 

6 5 4 3 2 L J 48 47 46 45 44 43 

2720drw03 

All ::: 7 1 42:: AOR 

A2L ::: 8 41 :: A 1R 

A3l ::: 9 

A4l ::: 10 

A5L 

ASl 

A7L 

A8L 
A9l 

IIOOl 

::: 11 

::: 12 
::: 13 

::: 14 

::: 15 

::: 16 
I/Oll ::: 17 

38:: 

37:: 
L48·1 36:: 

35:: 

34:: 

33: 

I/02L ::: 18 31:: 
192021 22 23 24 25 26 2728 29 30 
rl rl rl rl rl rl rl rl rl rl rl rl 

LCC 
TOP VIEW 

A2R 

A3R 

A4R 

ASR 

ASR 

A7R 
ASR 

A9R 

II07R 

IIOGR 

2720 drw 04 
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IDT7134SAlLA 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

RECOMMENDED DC OPERATING CONDITIONS 
Symbol Parameter Min. Typ. Max. Unit 

Ambient Vee Supply Voltage 4.5 5.0 5.5 V 
Grade Temperature GND Vee GND Ground 0 0 0 V 

Military -55°C to + 125°C OV 5.0V ± 10% VIH Input High Voltage 2.2 - S.O V 
Commercial O°Cto +70°C OV 5.0V± 10% 

VIL Input Low Voltage -0.5(1) - 0.8 V 
2720 tbl 03 

2720 11>1 04 
NOTE: 
1. Vil (min.) ~ -3.0V lor pulse width less than 2Ons. 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (VCC = SV ± 10%) 

IDTI134SA IDTI134LA 

Symbol Parameter Test Conditions Min. Max. Mln_ Max. Unit 

IILlI Input Leakage Current Vee = 5.5V, VIN = OV to Vee - 10 - 5 J.1.A 

IILol Output Leakage Current CE = VIH, Your ~ OV to Vee - 10 - 5 J.1.A 

VOL Output Low Voltage IOL = SmA - 0.4 - 0.4 V 

IOL = 8mA - 0.5 - 0.5 V 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 
2720 tbl 05 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC = S.OV± 10%) 

7134x25(4) 7134x35 7134x45 7134x55 7134x70 

Symbol Parameter Test Conditions Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Unit 

Icc Dynamic Operating CE ~ Vil MIL. S - - 100 260 100 240 100 230 100 230 rnA 
Current Outputs Open L - - 100 220 100 200 100 180 100 180 

(Both Ports Active) f ~ fMAX(3) COM'L. S 100 240 100 220 100 200 100 200 100 200 
L 100 200 100 180 100 160 100 160 100 160 

IS81 Standby Current CEl and CER ~ VIH MIL. S - - 25 75 25 70 25 70 25 70 rnA 
(Both Ports-TIL I ~ IMAX(3) L - - 25 55 25 50 25 50 25 50 

Level Inputs) COM'L. S 25 80 25 75 25 70 25 70 25 70 
L 25 50 25 45 25 40 25 40 25 40 

ISB2 Standby Current CEl or CER ~ VIH MIL. S - - 50 170 50 160 50 150 50 150 mA 
(One Port-TIL Active Port Outputs L - - 50 140 50 130 50 120 50 120 

Level Inputs) Open, f ~ fMAX(3) COM'L. S 50 150 50 140 50 130 50 130 50 130 
L 50 120 50 110 50 100 50 100 50 100 

ISB3 Full Standby Current Both Ports CEl and MIL. S - - 1.0 30 1.0 30 1.0 30 1.0 30 mA 
(Both Ports-All CER ~ Vee - 0.2V L - - 0.2 10 0.2 10 0.2 10 0.2 10 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S 1.0 15 1.0 15 1.0 15 1.0 15 1.0 15 
VIN ~ 0.2V, f ~ 0(3) L 0.2 4.0 0.2 4.0 0.2 4.0 0.2 4.0 0.2 4.0 

ISB4 Full Standby Current One Port CEl or MIL. S - - 50 140 50 130 50 120 50 120 mA 
(One Port-All CER ~ Vee - 0.2V L - - 45 110 45 100 45 90 45 90 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S 45 130 45 120 45 110 45 110 45 110 
VIN ~0.2V L 45 110 45 100 45 90 45 90 45 90 

Active Port Outputs 
Open, f ~ IMAX(3) 

2720 tbl 06 

NOTES: 
1. ·x· in part number indicates power rating (SA or LA). 
2. Vec ~ 5V, TA ~ +25°C. 
3. IMAX ~ l/tRC ~ All inputs cycling atl ~ l/tRC (except Output Enable). I ~ 0 means no address or control lines change. Applies only to inputs at CMOS level 

standby IS83. 
4. O°C to +70°C temperature range. 

7.13 3 



IDT7134SAlLA 
CMOS DUAL·PORT RAM 32K (4K x 8·BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES(1) 
(LA Version Only) VlC = O.2V, VHC = VCC - O.2V 

Symbol Parameter Test Condition 

VOR VCC for Data Retention VCC = 2V 

ICCOR Data Retention Current CE ~ VHC l MIL. 

VIN ~ VHC or VlC I COM'L. 

tCOR(3) Chip Deselect to Data Retention Time 

tR(3) Operation Recovery Time 

NOTES: 
1. Vee = 2V, TA = +25°C. 
2. tRC = Read Cycle Time. 
3. This parameter is guaranteed but not tested. 

LOW Vee DATA RETENTION WAVEFORM 

VCC 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
5ns 
1.SV 
1.5V 

DATA RETENTION MODE 

See Figures 1 and 2 

272011>108 

+5V +5V 

1250n 1250n 

DATA OUT DATA OUT ---<~-.... 

775n 30pF· 

Figure 1. Output Load 

775n 5pF • 

2720drw 06 

Figure 2. Output load 
(for tLZ, tHZ, twz, tow) 

·Including scope and jig 

7.13 

Min. Typ.(1) 

2.0 -
- 100 

- 100 

0 -
tRC(2) -

Max. Unit 

- V 

4000 ~A 

1500 

- ns 

- ns 

2720 1bI 07 

2720dlW 05 
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IDT7134SAlLA 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE(4) 

7134X25(3) 7134X35 7134X45 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

READ CYCLE 

tRC Read Cycle Time 25 - 35 - 45 -
tAA Address Access Time - 25 - 35 - 45 

tACE Chip Enable Access Time - 25 - 35 - 45 

tAOE Output Enable Access Time - 15 - 20 - 25 

tOH Output Hold from Address Change 0 - 0 - 0 -
tLl Output Low Z Time(1, 2) 0 - 0 - 5 -
tHZ Output High Z Time(l, 2) - 15 - 20 - 25 

tpu Chip Enable to Power Up Time(2) a - a - a -
tPD Chip Disable to Power Down Time(2) - 50 - 50 - 50 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3. O°C to +70°C temperature range only. 
4. ·X" in part number indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,4) 

ADDRESS 

DATA OUT PREVIOUS DATA VALID 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1, 3) 

tACE 

CE '\K 
1-t------tAOE 

OE ~K. 

DATA OUT 

Icc 
CURRENT 

IS8 

I+-tpu 

___________ ~50% 
NOTES: 
1. RJW is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 

tLZ 

3. Addresses valid prior to or coincident with CE transition low. 
4. OE = VIL. 

tLZ 

7<- / / 

~, "'- "'-

7.13 

<-

'<"" 

7134X55 7134X70 

Min. Max. Min. Max. Unit 

55 - 70 - ns 

- 55 - 70 ns 

- 55 - 70 ns 

- 30 - 40 ns 

0 - 0 - ns 

5 - 5 - ns 

- 30 - 40 ns 

a - a - ns 

- 50 - 50 ns 

2720 til 09 

DATA VALID 

2720drw07 

jle 
tHZ 

CtHZ~ 
VALID DATA .::!~ 

J<-

I 
14 tPD 

2720drwOS 
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1DT7134SAlLA 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE(7) 

7134X25(5) 7134X35 
Symbol Parameter Min. Max. Min. Max. 

WRITE CYCLE 

twc Write Cycle Time 25 - 35 -

tEW Chip Enable to End of Write 20 - 30 -
tAW Address Valid to End of Write 20 - 30 -
tAs Address Set·up Time 0 - 0 -
twp Write Pulse Width 20 - 30 -
tWR Write RecoveryTime 0 - 0 -
tow Data Valid to End of Write 15 - 20 -
tHZ Output High Z Time(1, 2) - 15 - 20 

tDH Data Hold Time(3) 0 - 3 -
twz Write Enabled to Output in High Z(1, 2) - 15 - 20 

tow Output Active from End of Write(1, 2, 3) 3 - 3 -
tWDD Write Pulse to Data Delay(4) - 50 - 60 

tDDD Write Data Valid to Read Data Delay(4) - 35 - 45 

NOTES: 

7134X45 
Min. Max. 

45 -
40 -

40 -

0 -
40 -
0 -

20 -
- 20 

3 -
- 20 

3 -
- 70 

- 55 

1. Transition is measured ±SOOmV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 

7134X55 7134X70 
Min. Max. Min. Max. Unit 

55 - 70 - ns 

50 - 60 - ns 

50 - 60 - ns 

0 - 0 - ns 

50 - 60 - ns 

0 - 0 - ns 

25 - 30 - ns 

- 25 - 30 ns 

3 - 3 - ns 

- 25 - 30 ns 

3 - 3 - ns 

- 80 - 90 ns 

- 65 - 80 ns 

272011>110 

3. The specification for toH must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tow. 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay' 
5. QOC to +70°C temperature range only. 
6. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 
7. 'X" in part number indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAy(1) 

l twe 

>k MATCH )K ADORR 

twp 

"~ / 
/ 

tDW-

DATAINR )( VALID 

ADORl MATCH 

tWDD 

DATAOJTl )K VALID 

tODD 

2720 drw09 

NOTE: 
1. Write cycle parameters should be adhered to, in order to ensure proper writing. 

7.13 6 



IDT7134SAlLA 
CMOS DUAL·PORT RAM 32K (4K x S-BlT) UIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1, 2, 3,4,6, 7) 

~--------------------twc----------------~--~ 

ADDRESS 

~----------------tAW----------------~ 

tAS --.oj+------------ twp (7) ___________ 1+-

Rm 

DATA OUT 

DATA IN 
______ --i:E'OW 

2720drw 10 

TIMING WAVEFORM OF WRITE CYCLE NO.1, CE CONTROLLED TIMING(1, 2, 3, 5) 

twc 

ADDRESS )K )K 
tAW 

1 // 

~tAS tEW tWR_ 
I 

RiW 

DATA IN 
__________________________________ ~E-tD-W-----.-'4-----t-DH-~~-------------------

2720drw 11 

NOTE:S I 
1. RJW must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low CE and a RlW. 
3. twR is measured from the earlier of CE or RJW going high to the end of write cycle. 
4. During this period, the I/O pins are in the output state, and input signals must not be applied. 
S. If the CE low transition occurs simultaneously with or after the RJW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is sampled and not 100"10 tested. 
7. If OE is low during a RJW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to tum off data to be 

placed on the bus for the required tow. If OE is high during an RJW controlled write cycle, this requirement does not apply and the write pulse can be as 
short as the specified twP. 

7.13 7 



1DT7134SAlLA 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL DESCRIPTION TABLE 1- READIWRITE CONTROL 
The IDT7134 provides two ports with separate control, 

address and I/O pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power down feature controlled by CE. The CE 
controls on-Chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in the table below. 

Left or Right Port(l) 

RJW CE OE 00-7 Function 

X H X Z Port Disabled and in Power 
Down Mode, IS92 or IS94 

X H X Z CER = CEl .. H, Power Down 
Mode, 1591 or 1593 

L L X DATAIN Data on port written into 
memory 

H L L DATAoUT Data in memory output on port 

X X H Z High impedance outputs 
27201bI11 

NOTE: 
1. AOL - A11L ~ AOR - A11R 

H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 

ORDERING INFORMATION 

IDT XXX X A 
Device Type Power 

999 
Speed 

A A 
Package Process! 

Temperature 
Range 

y:rank 
P 
C 

'----------lJ 
L52 
L48 

25 
35 

'-----------------l 45 
55 
70 

~ ______________________ ~ILA 
I SA 

L-_________________ ~ 7134 

7.13 

Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Leadless Chip Carrier 

Commercial onlY} 

Speed in Nanoseconds 

Low Power 
Standard Power 

32K (4K x 8-Bit) Dual-Port RAM 

2720drw 12 
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G® CMOS DUAL-PORT RAM IDT71342S 

32K (4K x 8-BIT) IDT71342L 

WITH SEMAPHORE 
Integrated Device Technology, Inc. 

FEATURES 
• High-speed access 

- Military: 45/55170ns (max.) 
- Commercial: 35/45/55/70ns (max.) 

• Low-power operation 
IDT71342S 
Active: 500mW (typ.) 
Standby: 5mW (typ.) 
IDT71342L 
Active: 500mW (typ.) 
Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 
• Full on-chip hardware support of semaphore signalling 

between ports 
• Battery backup operation-2V data retention 
• TTL-compatible; single +5V (±10%) power supply 
• Available in popular hermetic and plastic packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

IIOOl - II00l -4..,..----.-+--+..., 

DESCRIPTION 
The IDT71342 is an extremely high-speed 4K x 8 dual-port 

static RAM with full on-chip hardware support of semaphore 
signalling between the two ports. 

The IDT71342 provides two independent ports with 
separate control, address and liD pins that permit inde
pendent, asynchronous access for reads and writes to any 
location in memory. To assist in arbitrating between ports, a 
fully independent semaphore logic block is provided. This 
block contains unassigned flags which can be accessed by 
either side; however, only one side can control the fla~ any 
time. An automatic power down feature, controlled byCE and 
SEM, permits the on-chip circuitry of each port to enter a very 
low standby power mode (both CE and SEM high). 

Fabricated using IDT's CEMOSTM high-performance tech
nology, this device typically operates on only 500mWof power 
at maximum access times as fast as 35ns. Low-power (L) 
versions offer battery backup data retention capability, with 
each port typically consuming 200J.1.Wfrom a 2V battery. The 
device is packaged in either a hermetic 52-pin leadless chip 
carrier or a 52-pin PLCC. 

The I DT 71342 military devices are manufactured in 
compliance with the latest revision of MIL-STD-883, Class B. 

RlWR 
CER 

OER 

14+-t---<~--... I/OOR - I/00R 

SEMl -------------+--~ ~--+------------- SEMR ~ ______ ---J 

AOl- Al1l----~ 

CEMOS Is a trademark of Integrated Device Technology. Inc. 
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DECODE 
LOGIC 
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1DT71342S/L 
CMOS DUAL·PORT RAM 32K (4K x S·BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION 

INDEX 

L.JL.JLJLJLJLJIIL-JLJL-JL.JL...JLJ 

7 6 5 4 3 2 I I 52 51 50 49 48 47 
AlL J 8 LJ 46[ OER 1 
A2L ] 9 45[ AOR 
A3L J 10 44[ A1R 
A4L ] 11 43[ A2R 
A5L ] 12 42[ A3R 
A6L ] 13 

J52·1 
41 [ A4R & 

AlL J 14 L52·1 40[ A5R 
A8L ] 15 39[ A6R 
A9L J 16 38[ A7R 

, I/00L ] 17 37[ A8R 

, IIOll ] 18 36[ A9R 

I/D2L ] 19 35[ NC 
I/D3L J20 

21 22 23 24 25 26 27 28 29 30 31 32 33 
34[ I/07R 

,......,,.....-,,......,,.-.,,...-,,....,,......,,.......,,.......,,.-,,......,,.-.,,......., 

c3a~S~~2ie:~~~ffiffi 
:::::::::::::::::::: (!)~~~~~~~ 
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LCC/PLCC 
TOP VIEW 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter(1) Conditions Max. Unit 

VTERM Terminal Voltage ·0.5 to +7.0 ·0.5 to +7.0 V CIN Input Capacitance VIN = OV 11 pF 
with Respect 
toGND 

COUT Output Capacitance VOUT = OV 11 pF 

TA Operating o to +70 ·55 to +125 °C 
NOTE: 2695 till 02 

Temperature 

TSIAS Temperature ·55 to +125 ·65 to +135 °C 
Under Bias 

TSTG Storage ·55 to +125 ·65 to +150 °C 
Temperature 

PT Powor Dissipation 1.5 1.5 W 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2695 till 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

1. This parameter is determined by device characterization but is not 
production tested, 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND 

Military ·55°C to + 125°C OV 

Commercial O°C to +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage ·0.5(1) -

NOTE: 
1. VIL (min,) = -3,QV for pulse width less than 20ns. 

Vce 

5.0V± 10% 

5.0V± 10% 

26951b103 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

26951b104 
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1DT11342S/L 
CMOS DUAL·PORT RAM 32K (4K x a·BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE AND SUPPLY 
VOLTAGE RANGE (Vcc = 5.0V ± 10%) 

10T71342S 10T71342L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

IILlI Input Leakage Current Vee = 5.5V, VIN = OV to Vee - 10 - 5 ~A 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 ~A 

VOL Output Low Voltage IOl = 6mA - 0.4 - 0.4 V 

IOl = 8mA - 0.5 - 0.5 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 
26951b1 05 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC=5.0V± 10%) 

Test 1DT11342x35(4) IDT11342x45 1DT11342x55 IDT11342x70 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. [ryp.(2) Max. Unit 

Icc Dynamic Operating CE::; Vil MIL. S - - 100 240 100 230 100 230 mA 
Current Outputs Open L - - 100 200 100 180 100 180 

(Both Ports Active) SEM ~ VIH COM'L. S 100 220 100 200 100 200 100 200 
f = fMAX(3) L 100 180 100 160 100 160 100 160 

lee1 Dynamic Operation CE ~ VIH MIL. S - - 85 130 85 130 85 130 mA 
Current SEM::; Vil L - - 85 110 85 110 85 110 

(Semaphores Outputs Open COM'L. S 85 145 85 130 85 130 85 130 
Both Sides) f = MAX(3) L 85 115 85 100 85 100 85 100 

1581 Standby Current CEl and CER~ VIH MIL. S - - 25 70 25 70 25 70 mA 
(Both Ports - TIL SEMl= SEMR~VIH L - - 25 50 25 50 25 50 

Level Inputs) f = fMAX(3) COM'L. S 25 75 25 70 25 70 25 70 
L 25 45 25 40 25 40 25 40 

1582 Standby Current CEl or CER~ VIH MIL. S - - 50 160 50 150 50 150 mA 
(One Port-TIL Active Port Outputs L - - 50 130 50 120 50 120 

Level Inputs) Open, f = fMAX(3) COM'L. S 50 140 50 130 50 130 50 130 
SEMl= SEMR~VIH L 50 110 50 100 50 100 50 100 

1583 Full Standby Current Both Ports CEl & MIL. S - - 1.0 30 1.0 30 1.0 30 mA 
(Both Ports - All CER ~ Vee - 0.2V 
CMOS Level Inputs) VIN ~ Vee - 0.2V or L - - 0.2 10 0.2 10 0.2 10 

VIN::; 0.2V COM'L. S 1 15 1.0 15 1.0 15 1.0 15 
SEMl= SEMR~ 
Vee-0.2V, f = 0(3) L 0.2 4.0 0.2 4.0 0.2 4.0 0.2 4.0 

1584 Full Standby CUrrent One Port CEl or MIL. S - - 50 130 50 120 50 120 mA 
(One Port-All CER ~ Vee - 0.2V 
CMOS Level Inputs) VIN ~ Vee - 0.2V or L - - 45 100 45 90 45 90 

VIN::; 0.2V COM'L. S 45 120 45 110 45 110 45 110 
Active Port Out~uts 
Open, f = fMAX 3) L 45 100 45 90 45 90 45 90 

NOTES: 26951b106 

1. ·x· in part number indicates power rating (S or L). 
2. Vee = 5V, TA = +25°C. 
3. fMAX = l1tRC = All inputs cyding at f = 1/tRC (except Output Enable). f = a means no address or control lines change. Applies only to inputs at CMOS 

level standby 1583. 
4. O°C to +70°C temperature range only. 

7.14 3 
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1DT71342S/L 
CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES(1) 
(L Version Only) VLC = O.2V, VHC = Vce - O.2V 

Symbol Parameter Test Condition Min. Typ.(l) 

VDR Vcc for Data Retention - 2.0 -
ICCDR Data Retention Current Vcc = 2V I MIL. - 100 

CE ~ VHC I COM'L. - 100 

tCDR(3) Chip Deselect to Data Retention Time VIN ~ VHC or ~ VlC 0 -
tR(3) Operation Recovery Time tRc!2) -

NOTES: 
1. Vee = 2V, TA = +25°e 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

LOW Vec DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

VDR~2V 

VDR 

2695 drw 03 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.SV 

Output load See Figures 1 & 2 
26961b108 

SV 5V 

12S0n 1250n 

DATAouT--~----~ DATAouT--~----~ 

77Sn 30pF" 775n 5pF" 

Max. 

-
4000 

1500 

-
-

2695 drw04 

Figure 1. Output Load 

"Including scope and jig 

7.14 

Figure 2. Oulput Load 
(for ILZ, tHZ, Iwz, lOW) 

Unit 

V 

J.1.A 

ns 

ns 

26951b107 
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IDTIl342S/L 
CMOS DUAL·PORT RAM 32K (4K x S·BIT) WITH SEMAPHORE MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

10171342535(5) 10171342545 10171342555 10171342570 
1D171342L35(5) I0171342L45 I0171342L55 I0171342L70 

Symbol Parameter Min. Max. Min. Max. 

READ CYCLE 

tRC Read Cycle Time 35 - 45 -
1M Address Access Time - 35 - 45 

lACE Chip Enable Access Time(3) - 35 - 45 

lAOE Output Enable Access Time - 20 - 25 

tOH Output Hold from Address Change 5 - 5 -
tLZ Output Low Z Time(1, 2) 5 - 5 -
tHZ Output High Z Time(1, 2) - 20 - 20 

tpu Chip Enable to Power Up Time(2) 0 - 0 -
tPD Chip Disable to Power Down Time(2) - 50 - 50 

tsoP 5EM Flag Update Pulse (OE or SEM) 15 - 15 -
tWDD Write Pulse to Data Delay(4) - 80 - 80 

tDDD Write Data Valid to Read Data - 55 - 55 
Delay(4) 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is~aranteed but not tested. __ 
3. To access RAM, CE = VIL, SEM = VIH. To access semaphore, CE = VIH, SEM == VIL. 
4. Port to Port delay through RAM cells from writing port to a reading port. 
5. O°C to +70°C temperature range only. 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1, 2, 4) 

Min. Max. Min. 

55 - 70 

- 55 -
- 55 -
- 30 -
5 - 5 

5 - 5 

- 25 -
0 - 0 

- 50 -
20 - 20 

- 80 -
- 55 -

ADDRESS . . =i
----------------tRC--------------->E~ 

:~=--=-=---=~~~~=--t-O-H--=~~~-t-A--A---==-~===========~.,-- -to-H----
DATA OUT PREVIOUS DATA VALID DATA VALID 

2695 drw 05 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1, 3) 

~~-----------tACE--------~ 

CE or SEMIS) 

~----~tsoP--~-------

14----tLZ 

DATAoUT------~---------~~~~ 
14------------tLZ------~~~~---_4------'1 

tpu 
Icc---------~~---------------------------~ 

NOTES: 

CURRENT 
18S------' 

1. RJW is high for Read Cycles. 

50% 

2. Device is continuously enabled, CE = VIL. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE=VIL. 
5. To access RAM, CE = VIH, SEM = VIH. To access semaphore, CE = VIH, SEM = VIL. 

7.14 
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Max. 

-
70 

70 

40 

-
-
30 

-
50 

-
90 

70 

UnH 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

26951b109 

5 

a 



1DT71342S/L 
CMOS DUAL·PORT RAM 32K (4K x S-BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAy(1,2) 

twc 

ADDRR MATCH )K 
twp 

RlNR '\, /' 
/ 

:.---tDW 

>R" )K VALID DATAIN R 

ADDRL MATCH 

tWDD 

DATAOUTL )E 
tDDD 

NOTES: 2695 drw 07 

1. Write cycle parameters should be adhered to, to ensure proper writing. 
2. Device is continously enabled for both ports. 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

I 
IDT71342S35(5) IDT71342S45 IDT71342S55 IDT71342S70 
IDT71342L35(5) IDT71342L45 1DT71342L55 IDT71342L70 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max_ Unit 

WRITE CYCLE 

twc Write Cycle Time 35 - 45 - 55 - 70 - ns 

tEW Chip Enable to End of Write(3) 30 - 40 - 50 - 60 - ns 

tAw Address Valid to End of Write 30 - 40 - 50 - 60 - ns 

tAS Address Set-up Time 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width 30 - 40 - 50 - 60 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - ns 

tow Data Valid to End of Write 20 - 20 - 25 - 30 - ns 

tHZ Output High Z Time(1, 2) - 20 - 20 - 25 - 30 ns 

tDH Data Hold Time(4) 3 - 3 - 3 - 3 - ns 

twz Write Enabled to Output in High Z(1, 2) - 20 - 20 - 25 - 30 ns 

tow Output Active from End of Write(1, 2,4) 3 - 3 - 3 - 3 - ns 

tSWR SEM Flag Write to Read Time 10 - 10 - 10 - 10 - ns 

tsps SEM Flag Contention Window 10 - 10 - 10 - 10 - ns 

NOTES: 2695tb110 

1. Transition is measured ±SOOmV from lOw or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is~aranteed but not tested. 
3. To access RAM, CE = VIL, SEM = VII·i. To access semaphore, CE = VIH, SEM = VIL. This condition must be valid for the entire lEW time. 
4. The specification for toH must be met by the device supplying data to the RAM under all operating conditions. Although toH and tow values will vary over 

voltage and temperature, the actual tOH will always be smaller than the actual tow. 
5. O°C to +70°C temperature range only. 
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IDT71342S/L 
CMOS DUAL·PORT RAM 32K (4K x a·BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1,2,3, 7) 

twc ---....../ )K ~, ADDRESS 

/~ 
tAW 

---"""1'.. V 
/ 

CE or SEMIS) 

I-f-tAS twp(7) tWR_ 

" /~ I'\. 
I4-twz (6)---+ tHZ(6) 

DATA OUT 

tow 

~ (4) "- (4) )~ / r 
tDW rDH 

I' 'I 
DATA IN 

2695 drw os 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE CONTROLLED TIMING(1,2, 3,5} 

twc 

ADDRESS ~V )( --.J''\. 
tAW 

_lAS} /V 

tEW tWR 

_____________________________ ~r;=='OW 
DATA IN ~ 

10"J)I-____ _ 
NOTES: 

2695drw 09 

1. RiW must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low CE or SEM and a low RiW. 
3. twR is measured from the earlier of CE or RiW (or SEM or RiW) going high to the end of write cycle. 
4. During this period, the I/O pins are in the output state, and input signals must not be applied. 
5. If the CE or SEM low transition occurs simultaneously with or after the RiW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is sampled and not 100% tested. 
7. If DE is low during a RiW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to tum off and data 

to be placed on the bus for the required tDW. If DE is high during an RiW controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp . 

8. To access RAM, CE = VIL, SEM = VIH. To access semaphore, CE = VIH, SEM = VIL. Either condition must be valid for the entire lEw time. 
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IDT71342S/L 
CMOS DUAL-PORT RAM 32K (4K x S-BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE(1) 

Ao-A2 

DATAo-----r----~r<~ 

RIW -----+-----.... 

NOTE: 
1. CE = VIH for the duration of the above timing (both write and read cycle). 

DATAOUT 
VALID 

---+r-~t AOE 

TIMING WAVEFORM OF SEMAPHORE CONTENTION(1,3,4) 

AOA-A2A MATCH X 
SIDE(2) "A" RlWA 

1 SEMA 

AOB-A2B 

SIDE(2) "8" RlWB 

SEMB 

NOTE: 

2695drw 10 

1. DOR = DOL = Vll, CER = CEl = VIH, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. Either side "A" = left and side "S" = right, or side "A" = right and side "S" = left. 
3. This parameter is measured from the point where RiWA or SEMA goes high until RtWs or SEMs goes high. 
4. If tsps is violated, the semaphore will fall positively to one side or the other,but there is no guarantee which side will obtain the flag. 
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IDT71342S/L 
CMOS DUAL-PORT RAM 32K (4K x S-BIT) WITH SEMAPHORE 

FUNCTIONAL DESCRIPTION 
The IOT71342 is an extremely fast dual-port 4K x 8 CMOS 

static RAM with an additional 8 address locations dedicated 
to binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a 
privilege over the other processor for functions defined by 
the system designer's software. As an example, the 
semaphore can be used by one processor to inhibit the other 
from accessing a portion of the dual-port RAM or any other 
shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access 
time of the right port. Both ports are identical in function to 
standard CMOS static RAMs and can be read from or written 
to at the same time, with the only possible conflict arising 
from the simultaneolJs writing of, or a simultaneous REAO/ 
WRITE of, a non-semaphore location. Semaphores are 
protected against such ambiguous situations and may be 
used by the system program to avoid any conflicts in the 
non-semaphore portion of the dual-port RAM. These devices 
have an automatic power-down feature controlled by CE, the 
dual-port RAM enable, and SEM, the semaphore enable. 
The CE and SEM pins control on-chip power down Circuitry 
that permits the repective port to go into standby mode when 
not selected. This is the condition which is shown in Table 1 
where CE and SEM are both high. 

Systems which can best use the IDT71342 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IOT71342's hardware semaphores, which 
provide a lockout mechanism without requiring complex 
programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IOT71342 
does not use its semaphore flags to control any resources 
through hardware, thus allowing the system designer total 
flexibility in system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independent of the dual-port RAM. These latches can be 
used to pass a flag, or token, from one port to the other to 
indicate that a shared resource is in use. The semaphores 
provide a hardware assist for a use assignment method 
called "Token PaSSing Allocation." In this method, the state 
of a semaphore latch is used as a token indicating that a 
shared resource is in use. If the left processor wants to use 
this resource, it requests the token by setting the latch. This 
processor then verifies its success in setting the latch by 
reading it. If it was successful, it proceeds to assume control 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

over the shared resource. If it was not successful in setting 
the latch, it determines that the right side processor had set 
the latch first, has the token and is using the shared resource. 
The left processor can then either repeatedly request that 
semaphore's status or remove its request forthat semaphore 
to perform another task and occasionally attempt again to 
gain control of the token via the set and test sequence. Once 
the right side has relinquished the token, the left side should 
succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released 
when the same side writes a one to that latch. 

The eight semaphore flags reside within the IOT71342 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the 
SEM pin (which acts as a chip select for the semaphore 
flags) and using the other control pins (Address, OE, and 
R/W) as they would be used in accessing a standard static 
RAM. Each of the flags has a unique address which can be 
accessed by either side through address pins AD - A2. When 
acceSSing the semaphores, none of the other address pins 
has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other 
(see Table II). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the 
same location from the same side, the flag will be set to a 
one for both sides (unless a semaphore request from the 
other side is pending) and then can be written to by both 
sides. The fact that the side which is able to write a zero into 
a semaphore subsequently locks out writes from the other 
side is what makes semaphore flags useful in interprocessor 
communications. (A thorough discussion on the use of this 
feature follows shortly.) A zero written into the same location 
from the other side will be stored in the semaphore request 
latch for that side until the semaphore is freed by the first 
side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read I 
value is latched into one side's output register when that 
side's semaphore select (SEM) and output enable (OE) 
signals go active. This serves to disallow the semaphore 
from changing state in the middle of a read cycle due to a 
write cycle from the other side. Because of this latch, a 
repeated read of a semaphore in a test loop must cause 
either signal (SEM or OE) to go inactive or the output will 
never change. 

A sequence of WRITE/REAO must be used by the 
semaphore in order to guarantee that no system level 
contention will occur. A processor requests access to shared 
resources by attempting to write a zero into a semaphore 
location. If the semaphore is already in use, the semaphore 
request latch will contain a zero, yet the semaphore flag will 
appear as a one, a fact which the processor will verify by the 
subsequent read (see Table II). As an example, assume a 
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IDT71342S/L 
CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 

processor writes a zero the the left prot at a free semaphore 
location. On a subsequent read, the processor will verify that 
it has written successfully to that location and will assume 
control over the resource in question. Meanwhile, if a 
processor on the right side attempts to write a zero to the 
same semaphore flag it will fail, as will be verified by the fact 
that a one will be read from that semaphore on the right side 
during a subsequent read. Had a seqence of READ/WRITE 
been used instead, system contention problems could have 
occurred during the gap between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood 
by looking at the simple logic diagram of the semaphore flag 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

in Figure 3. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side's semaphore request latch have been written 
to a zero in the meantime, the semaphore flag will flip over to 
the other side as soon as a one is written into the first side's 
request latch. The second side's flag will now stay low until 
its semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

TABLE 1- NON·CONTENTION READ/WRITE CONTROL 
Left or Right Port(l) 

RIW CE SEM OE 00-7 Function 

X H H X Z Port Disabled and in Power Down Mode 

H H L L DATAoUT Data in Semaphore Flag Output on Port 

X X X H Z Output Disabled 

~ H L X DATA IN . Port Data Bit Do Written Into Semaphore Flag 

H L H L DATAoUT Data in memory output on port 

L L H X DATAIN Data on port written into memory 

X L L X - Not Allowed 

NOTES: 
1. AOl - Al0l * AOA - Al0A 

H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 
J = Low-to-High transition. 

TABLE 11- EXAMPLE SEMAPHORE PROCUREMENT SEQUENCE 
Function Do - 07 Left Do - 07 Right STATUS 

No Action 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

2695tb111 

Right Port Writes "0" to Semaphore 0 1 No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 1 0 Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 1 0 No change. Left side has no write access to semaphore 

Right Port Writes "1" to Semaphore 0 1 Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

Right Port Writes "0· to Semaphore 1 0 Right port has semaphore token 

Right Port Writes "1" to Semaphore 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

NOTE: 269511>112 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT71342. 
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1DT71342S/L 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) WITH SEMAPHORE 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at 
the same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, 
the logic guarantees that only one side receives the token. If 
one side is earlier than the other in making the request, the 
first side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
slower, more restrictive hardware intensive schemes. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to 
assure that they will be free when needed. 

USING SEMAPHORES - Some examples 
Perhaps the simplest application of semaphores is their 

application as resource markers for the IDT71342's dual
port RAM. Say the 4K x 8 RAM was to be divided into two 
2K x 8 blocks which were to be dedicated at anyone time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower 
section of memory, and Semaphore 1 could be defined as 
the indicator for the upper section of memory. 

To take a resource, in this example the lower 2K of dual
port RAM, the processor on the left port could write and then 
read a zero into Semaphore O. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 2K. Mean
while, the right processor would attempt to perform the same 
function. Since this processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore O. At this point, the software could choose to try 
and gain control of the second 2K section by writing, then 
reading a zero into Semaphore 1. If it succeeded in gaining 
control, it would lock out the left side. 

LPORT 

SEMAPHORE 
REQUEST FLIP FLOP 

Do 
WRITE 

SEMAPHORE+-____ ~~ 
READ 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Once the left side was finished with its task, it would write a 
one to Semaphore 0 and may then try to gain access to 
Semaphore 1. If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 2K blocks of dual-port HAM with each 
other. 

The blocks do not have to by any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as
Signed different meanings on different sides ratherthan being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a 
section of memory during a transfer and the 110 device 
cannot tolerate any wait states. With the use of semaphores, 
once the two devices had determined which memory area 
was "off limits" to the CPU, both the CPU and the I/O 
devices could access their assigned portions of memory 
continuously without any wait states. 

Semaphores are also useful in applications where no 
memory 'WAIT" state is available on one or both sides. 
Once a semaphore handshake has been performed, both 
processors can access their assigned RAM segments at full 
speed. 

Another application is in the area of complex data struc-
tures. In this case, block arbitration is very important. For 
this application one processor may be responsible for build-
ing and updating a data structure. The other processor then 
reads and interprets that data structure. If the interpreting 
processor reads an incomplete data structure, a major error 
condition may exist. Therefore, some sort of arbitration must 
be used between the two different processors. The building 
processor arbitrates for the block, locks it and then is able to 
go in and update the data structure. When the update is 
completed, the data structure block is released. This allows I 
the interpreting processor to come back and read the com-
plete data structure, thereby guaranteeing a consistent data 
structure. 

RPORT 

SEMAPHORE 
REQUEST FLIP FLOP 

Do 
WRITE 

'-----'--__ + SEMAPHORE 
READ 

2695 drw 12 

Figure 3. 1DT71342 Semaphore Logic 
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1DT71342S/L 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) WITH SEMAPHORE 

ORDERING INFORMATION 

lOT XXXX 

Device 
Type 

A 999 A A 

Power Speed Package Process! 
Temperature 

Range 

Y:lank 
J '------------i L52 

35 
~ _________________ ~ 45 

55 
70 

~ _________________ ~L 
S 

'----------------------------~71342 

7.14 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 

Commercial OnlY} 
Speed in Nanoseconds 

Low Power 
Standard Power 

32K (4K x a-Bit) Dual-Port RAM w! Semaphore 

2695drw 13 
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G® CMOS DUAL-PORT RAM PRELIMINARY 

32K (4K X 8-BIT) IDT71342SA 
IDT71342LA 

WITH SEMAPHORE 
Integroilted Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 35/45/55/70ns (max.) 
- Commercial: 25/35/45/55/70ns (max.) 

• Low-power operation 
IDT71342SA 
Active: 500mW (typ.) 
Standby: 5mW (typ.) 
IDT71342LA 
Active: 500mW (typ.) 
Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 
• Full on-chip hardware support of semaphore signalling 

between ports 
• Battery backup operation-2V data retention 
• TTL-compatible; single 5V (±10%) power supply 
• Available in popular hermetic and plastic packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 
RlWl 
CEl 

I/OOl- I/07l _--~p-+~ 

DESCRIPTION: 
The IDT71342 is an extremely high-speed 4K x 8 dual-port 

static RAM with full on-chip hardware support of semaphore 
signalling between the two ports. 

The IDT71342 provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. To assist in arbitrating between ports, a fully 
independent semaphore logic block is provided. This block 
contains unassigned flags which can be accessed by either 
side; however, only one side can control the flag at any time. 
An automatic power down feature, controlled by CE and SEM, 
permits the on-chip circuitry of each port to enter a very low 
standby power mode (both CE and SEM high). 

Fabricated using lOT's CEMOSTM high-performance 
technology, this device typically operates on only 500mW of 
power at maximum access times as fast as 25ns. Low -power 
(LA) versions offer battery backup data retention capability, 
with each port typically consuming 1 mW from a 2V battery. 
The device is packaged in either a hermetic 52-pin leadless 
chip carrier or a 52-pin PLCC. 

The IDT71342 military devices are manufactured in 
compliance with the latest revision of MIL-STD-883, Class B. 

0----.-- RiWR 
CER 

o---OER 

14+--t-<.--------+ I/OOR - I/07R 

SEMl--------j-4L-________ ~_r--------SEMR 

AOl-A11l -----~ 
LEFT SIDE 
ADDRESS 
DECODE 
LOGIC 

CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CI990 Integrated Device Technology. Inc. 7.15 

RIGHT SIDE 
ADDRESS 
DECODE 
LOGIC 

14------ AOR-AllR 
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1DT71342SAlLA 
CMOS DUAL-PORT RAM 32K (4K x S-BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION 

INDEX 

A1L :::8 

A2L ::: 9 

A3L ::: 10 
. A4L :: 11 

ASL :: 12 

ASL :: 13 

A7L :: 14 

ABL ::: 15 

A9L :: 16 

I/OOL :: 17 
I/01L ::: 18 

LI LI LJ LI LI LI 1 1 LJ LI LI LJ LJ LI 

7 6 5 4' 3 2 L J 52 51 50 49 48 47 
1 46:: OER 

J52-1 
& 

L52-1 

45:: AOR 

44:: Am 

43::: A2R 

42::: 

41 ::: 

40::: 

39::: 

38::: 

37::: 

36::: 

A3R 

A4R 

ASR 

ASR 

Am 

ABR 

A9R 

I/02L :: 19 35::: N/C 
I/03L ., 20 34.... 110m 

.. 21 22 23 24 25 26 27 28 29 30 31 3233 .. 

lCC/PlCC 
TOP VIEW 

2721 drw02 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
to Ground 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage· -55 to + 125 -65 to +150 °C 
Temperature 

PT Powor Dissipation 1.5 1.5 W 

lOUT DC Output Current 50 50 mA 

272111>101 
NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 

may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections ofthis specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

7.15 

Symbol Parameter Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Output Capacitance VOUT = OV 11 pF 
272111>102 

NOTE: 
1. This parameter is determined by device characterization but is not 

production tested. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Military -55°C to + 125°C OV 5.0V ± 10% 

Commercial O°C to +70°C OV 5.0V ± 10% 

272111>103 

RECOMMENDED DC OPERATING CONDITIONS 
Symbol Parameter Min. Typ. Max. Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

GND Ground 0 0 0 V 

VIH Input High Voltage 2.2 - 6.0 V· 

VIL Input Low Voltage -0.5(1) - 0.8 V 

272111>104 
NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 2Ons. 

2 



1DT71342SAlLA 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5V± 10%) 

IDT71342SA 1DT71342LA 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

!Ill I Input Leakage Current Vee = 5.5V, VIN = OV to Vee - 10 - 5 IlA 

IILol Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 IlA 

VOL Output Low Voltage IOL = 6mA - 0.4 - oA V 

IOL = SmA - 0.5 - 0.5 V 

VOH Output High Voltage IOH =-4mA 2.4 - 2.4 - V 

27211b105 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC = 5.0V ± 10%) 

71342x25(4) 71342x35 71342x45 71342x55 71342x70 

Symbol Parameter Test Conditions Version Typ.(2) Max. Typ.(2) Max. Typ.(2 Max. TypP) Max. Typ.(2) Max. Unit 

Icc Dynamic Operating CE ~ Vil MIl. S - - 100 260 100 240 100 230 100 230 mA 

Current Outputs Open L - - 100 220 100 200 100 180 100 180 

(Both Ports Active) SEM = Don't Care COM'L. S 100 240 100 220 100 200 100 200 100 200 
f = fMAX(3) L 100 200 100 180 100 160 100 160 100 160 

ICCl Dynamic Operating CE ~VH MIl. S - - 85 150 85 130 85 130 85 130 mA 
Current Outputs Open L - - 85 130 85 110 85 110 85 110 

(Semaphores SEM ~ VL COM'l. S 85 160 85 145 85 130 85 130 85 130 
Both Sides) f - fMAX(3) L 85 130 85 115 85 100 85 100 85 100 

IS81 Standby Current CEl and CER ~ VIH MIl. S - - 25 75 25 70 25 70 25 70 mA 
(Both Ports-TIL SEML = SEMR ~ VIH L - - 25 55 25 50 25 50 25 50 

Level Inputs) f = fMAX(3) COM'l. S 25 80 25 75 25 70 25 70 25 70 
L 25 50 25 45 25 40 25 40 25 40 

ISB2 Standby Current CEl or CER ~ VIH MIL. S - - 50 170 50 160 50 150 50 150 mA 
(One Port-TIL Active Port Outputs L - - 50 140 50 130 50 120 50 120 

Level Inputs) Open, f = fMAX(3) COM'l. S 50 150 50 140 50 130 50 130 50 130 
SEMl =SEMR > VIH L 50 120 50 110 50 100 50 100 50 100 

IS83 Full Standby Current Both Ports CEl and MIl. S - - 1.0 30 1.0 30 1.0 30 1.0 30 mA 
(Both Ports-All CER ~ Vee - 0.2V L - - 0.2 10 0.2 10 0.2 10 0.2 10 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S 1.0 15 1.0 15 1.0 15 1.0 15 1.0 15 
VIN ~0.2V L 0.2 4.0 0.2 4.0 0.2 4.0 0.2 4.0 0.2 4.0 
SEMl=SEMR~ 
Vee - 0.2V f = 0(3) 

ISB4 Full Standby Current One Port CEl or MIl. S - - 50 140 50 130 50 120 50 120 mA 
(One Port-All CER ~ Vee - 0.2V L - - 45 110 45 100 45 90 45 90 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'l. S 45 130 45 120 45 110 45 110 45 110 
VIN ~0.2V L 45 110 45 100 45 90 45 90 45 90 

SEML = SEMR ~ 

Vcc- 0.2V 

Active Port Oumuts 
OJ)Eln f = fMAX( ) 

27211b106 

NOTES: 
1. ·x· in part number indicates power rating (SA or LA). 
2. Vcc = 5V, TA = +25°C. 
3. fMAX = l/tRc = All inputs cyding at f = l/tRc (except Output Enable). f = 0 means no address or control lines change. Applies only to inputs at CMOS level 

standby IS83. 
4. O°C to +70°C temperature range. 
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IDT71342SAlLA 
CMOS DUAL-PORT RAM 32K (4K x 8-811) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES(1) 
(LA Version Only) VLC = O.2V, VHC = VCC - O.2V 

Symbol Parameter Test Condition 

VDR VCC for Data Retention -
leeDR Data Retention Current Vec = 2V I 

CE ~ VHC I 
tCDR(3) Chip Deselect to Data Retention Time VIN ~ VHe or ~ VLC 

tR(3) Operation Recovery Time 

NOTES: 
1. Vee = 2V, TA = +25°C. 
2. tRC = Read Cycle Time. 
3. This pa~ameter is guaranteed but not tested. 

LOW Vee DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

VCC 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
5ns 
1.5V 
1.5V 

See Figures 1 and 2 

2721 tbl 08 

MIL. 

COM'L. 

~V ~V 

12500 12500 

DATA OUT DATAouT -.--..... 

7750 30pF" 

Figure 1. Output Load 

7750 5pF" 

2721 drw 04 

Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 

"Including scope and jig 

7.15 

Min. Typ.(l) 

2.0 -
- 100 

- 100 

0 -

tRC(2) -

Max. Unit 

- V 

4000 IlA 

1500 

- ns 

- ns 
2721 tbl 07 

2721 drw 03 
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IDT71342SAlLA 
CMOS DUAL·PORT RAM 32K (4K x 8·BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE(6) 

71342x25(5) 71342x35 

Symbol Parameter Min. Max. Min. Max. 

READ CYCLE 

tRC Read Cycle Time 25 - 35 -
tAA Address Access Time - 25 - 35 

tACE Chip Enable Access Time(3) - 25 - 35 

tAOE Output Enable Access Time - 15 - 20 

tOH Output Hold from Address Change 0 - 0 -
tLZ Output Low Z Time(l,2) 0 - 0 -
tHZ Output High Z Time(l, 2) - 15 - 20 

tpu Chip Enable to Power Up Time(2) 0 - 0 -
tPD Chip Disable to Power Down Time(2) - 50 - 50 

tsop SEM Flag Update Pulse (OE or SEM 10 - 15 -
tWDD Write Pulse to Data Delay(4) - 80 - 80 

toDD Write Data Valid to Read Data - 55 - 55 
Delay(4) 

NOTES: 

71342x45 

Min. Max. 

45 -
- 45 

- 45 

- 25 

0 -
5 -
- 25 

0 -
- 50 

15 -
- 70 

- 55 

1. Transition is measured ±SOOmV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter iSJl..!:!aranteed but not tested. __ 
3. To access RAM, CE = VIL, SEM = VIH. To access semaphore, CE = VIH, SEM = VIL. 
4. Port to Port delay through RAM cells from writing port to a reading port. 
S. O°C to +70°C temperature range only. 
6. ·x· in part number indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1, 2, 4) 

71342x55 71342x70 

Min. Max. Min. Max. Unit 

55 - 70 - ns 

- 55 - 70 ns 

- 55 - 70 ns 

- 30 - 40 ns 

0 - 0 - ns 

5 - 5 - ns 

- 30 - 40 ns 

0 - 0 - ns 

- 50 - 50 ns 

20 - 20 - ns 

- 80 - 90 ns 

- 65 - -80 ns 

27211b109 

ADDRESS ~~~~~~~~~t~M~tR~C ~~~~~~~~~~~ 
------/~~~---------tOH--------~ ~~ tOH------~ 

DATA OUT PREVIOUS DATA VALID 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1, 3) 

CEor SEMIS) 

DATAouT 

Icc 
CURRENT 

ISB 

NOTES: 

f4-tsop 

/ ~K 
tsop 

/1( ~K 

f4-tpu 

__________ ~~50% 
1. RfjJ is high for Read Cycles. 

tACE 

tAOE 

tLZ 

7'- / / 7<-

-'.-" " -'.-
tLZ 

2. Device is continuously enabled, CE = VIL. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE = VIL. 
S. To access RAM, CE = VIL, SEM = VIH. To access semaphore, CE = VIH, SEM = VIL. 

7.15 

DATA VALID 

2721 drw05 

/'{ 

tHZ 

CtHZ~ 
VALID DATA :~ 

I 
1111 tPD 

2721 drw06 
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1DT71342SAlLA 
CMOS DUAL-PORT RAM 32K (4K x a-BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAy(1,2) 

1 twc 

>k MATCH ADDRR 

twp 

"~ 

DATA IN R )( 

ADDRL 

DATAOUTL 

NOTES: 
1. Write cycle parameters should be adhered to, in order to ensure proper writing. 
2. Device is continuously enabled for both ports. 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOL TAGE(6) 

7134X25(5) 7134X35 

Symbol Parameter Min. Max. Min. Max. 

WRITE CYCLE 

twc Write Cycle Time 25 - 35 -

tEW Chip Enable to End of Write(3) 20 - 30 -

tAW Address Valid to End of Write 20 - 30 -

tAS Address Set-up Time 0 - 0 -
twp Wr~e Pulse Width 20 - 30 -
tWR Write RecoveryTime 0 - 0 -
tow Data Valid to End of Write 15 - 20 -

tHZ Output High Z Time{1, 2) - 15 - 20 

tDH Data Hold Time(4) 0 - 3 -

twz Wr~e Enabled to Output in High Z{1, 2) - 15 - 20 

tow Output A~tive from End of Write{1, 2, 4) 3 - 3 -

tSWR SEM Flag Wr~e to Read Time 10 - 10 -
tsps SEM Flag Contention Window 10 - 10 -

NOTES: 

)( 

// 

tDW tDH J 

>k VALID 

MATCH 

tWOD 

tODD 

7134X45 7134X55 

Min. Max. Min. Max. 

45 - 55 -
40 - 50 -
40 - 50 -
0 - 0 -

40 - 50 -
0 - 0 -

20 - 25 -
- 20 - 25 

3 - 3 -
- 20 - 25 

3 - 3 -
10 - 10 -
10 - 10 -

1. Transition is measured ±SOOmV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 

)( VALID 

2721 drw07 

7134X70 

Min. Max. Unit 

70 - ns 

60 - ns 

60 - ns 

0 - ns 

60 - ns 

0 - ns 

30 - ns 

- 30 ns 

3 - ns 

- 30 ns 

3 - ns 

10 - ns 

10 - ns 

272111>110 

3. To access RAM, CE = Vll, SEM = VIH. To access semaphore, CE = VIH, SEM = Vil. This condition must be valid for the entire tEW time. 
4. The spedfication for toH must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary 

over voltage and temperature, the actual toH will always be smaller than the actual tow. 
5. O°C to +70°C temperature range only. 
6. ·X"in part number indicates power rating (SA or LA). 
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1DT71342SAlLA 
CMOS DUAL·PORT RAM 32K (4K x 8·BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1, 2,3,7) 

~--------------------twc------------------~ 

ADDRESS 

_to!+-------------twP (7l __________ ~_tWR 

R/W 

DATAoUT 

DATA IN 
________________________________ -4~-tD-W-----------

2nl drw08 

TIMING WAVEFORM OF WRITE CYCLE NO.1, CE CONTROLLED TIMING(1, 2, 3, 5) 

twc 

ADDRESS )K )( 
tAW 

'1 /V 

f4--- tAS tEW tWR_ 
I 

DATA IN 
________________________________ ~~-tD-W-----.-14-----tD-H-~~----____________ __ 

2721 dlW09 

NOTES: I 
1. RfW must be high during all address transitions. 
2. A write occurs during the overlap (tEw or twp) of a low CE or SEM and a low RfW. 
3. twR is measured from the earlier of CE or RfW (or SEM or RfW) going high to the end of write cycle. 
4. During this period, the 1/0 pins are in the output state, and input signals must not be applied. 
S. If the CE or SEM low transition occurs simultaneously with or after the RfW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is sampled and not 100% tested. 
7. If OE is low during a RfW controlled write cycle, the write pulse width must be the larger of twP or (twz + tow) to allow the 1/0 drivers to tum off data to be 

placed on the bus for the required tow. If OE is high during an RfW controlled write cycle, this requirement does not apply and the write pulse can be as 
short as the specified twP. 

8. To access RAM, CE = Vll, SEM = VIH. To access semaphore, CE = VIH, SEM = Vil. Either condition must be valid for the entire tEw time. 

7.15 7 



1DT71342SAlLA 
CMOS DUAl·PORT RAM 32K (4K x a·BIT) WITH SEMAPHORE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE(1) 

Ao· A2 

DATAo 

Rm 

t4----tAA ---~ 

VALID ADDRESS 

DATA OUT 
VALID 

--------r--+f tAOE 

NOTE: 
1. U ~ VIH for the duration of the above timing (both write and read cye/e). 

TIMING WAVEFORM OF SEMAPHORE CONTENTION(1,3, 4) 

NOTES: 
1. DOR ~ DOL ~ Vll, CER = CEl = VIH, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. Either side "A' = lett and side "S" = right, or side "A" = right and side "S" = left. 
3. This parameter is measured from the point where RfWA or SEMA goes high until RtWB or SEMB goes high. 
4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 

7.15 
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I DT71342SAlLA 
CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 

FUNCTIONAL DESCRIPTION 
The IDT71342 is an extremely fast dual-port 4K x 8 CMOS 

static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the duai-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer's software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAMs and can be read from or written to at the 
same time, with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feature controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Table 1 where CE and 
SEM are both high. 

Systems which can best use the I DT71342 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT71342's hardware semaphores, which 
provide a lockout mechanism without requiring complex 
programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be aliocated in varying configurations. The IDT71342 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that a shared resource is in 
use. Ifthe left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
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was not successful in setting the latch, it determines that the 
right side processor had set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occaSionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the I DT71342 in a 
separate memory space from the dual-port RAM. This address 
space is accessed by placing a low input on the SEM pin 
(which acts as a chip select forthe semaphore flags) and using 
the other control pins (Address, OE, and Rm) as they would 
be used in acceSSing a standard static RAM. Each of the flags 
has a unique address which can be accessed by either side 
through the address pins Ao-A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other (see 
Table II). That semaphore can now only be modified by the 
side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor 
communications. (A thorough discussion on the use of this 
feature follows shortly.) A zero written into the same location 
from the other side will be stored in the semaphore request 
latch for that side until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side's output registerwhen that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing I 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence of WRITE/READ must be used by the 
semaphore in order to guarantee that no system level 
contention will occur. A processor requests access to shared 
resources by attempting to write a zero into a semaphore 
location. If the semaphore is already in use, the semaphore 
request latch will contain a zero, yet the semaphore flag will 
appear as a one, a fact which the processor will verify by the 
subsequent read (see Table II). As an example, assume a 
processor writes a zero in the left port at a free semaphore 
location. On a subsequent read, the processor will verify that 
it has written successfully to that location and will assume 
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CMOS DUAl·PORT RAM 32K (4K x a·BIT) WITH SEMAPHORE 

control overthe resource in question. Meanwhile, if a processor 
on the right side aHempts to wr~e a zero to the same semaphore 
flag it will fail, as will be verified by the fact that a one will be 
read from that semaphore on the right side during a subsequent 
read. Had a sequence of READ/WRITE been used instead, 
system contention problems could have occurred during the 
gap between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 3. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force ~s side of the semaphore flag low 
and the other side high. This condition will continue until a one 
is written to the same semaphore request latch. Should the 
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other side's semaphore request latch have been wriHen to a 
zero in the meantime, the semaphore flag will now stay low 
until its semaphore request latch is written to a one. From this 
it is easy to understand that, if a semaphore is requested and 
the processorwhich requested it no longer needs the resource, 
the entire can hang up until a one is wriHen into that semaphore 
request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

TABLE 1- NON·CONTENTION READ/WRITE CONTROL 
Left or Right Port(1) 

RIW CE SEM DE 00·7 

X H H X Z 
H H L L DATAoUT 

X X X H Z 

-.r H L X DATAIN 

H L H L DATAoUT 

L L H X DATAIN 

X L L X -

NOTE: 
1. AOL = Al0L 1- AOR - Al0R 

H = HIGH. L = LOW, X = Don·t Care, Z = High Impedance 
J= Low-to-High transition. 

Function 

Port Disabled and in Power Down Mode 

Data in Semaphore Flag Output on Port 

Output Disabled 

Port Data Bit DO Written Into Semaphore Flag 

Data in Memory Output on Port 

Data on Port Written Into Memory 

Not Allowed 

27211blll 

TABLE 11- EXAMPLE SEMAPHORE PROCUREMENT SEQUENCE(1) 
Function Do - 07 Left Do - 07 Right Status 

No Action 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

Right Port Writes "0" to Semaphore 0 1 No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 1 0 Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 1 0 No change. Left side has no write access to semaphore 

Right Port Writes "1" to Semaphore 0 1 Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

Right Port Writes "0" to Semaphore 1 0 Right port has semaphore token 

Right Port Writes "1" to Semaphore 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

272l1b112 

NOTE: 
1. This table denotes a sequence of events for only one of the eight semaphores on the IDT71342. 
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CMOS DUAL-PORT RAM 32K (4K x a-BIT) WITH SEMAPHORE 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
slower, more restrictive hardware intensive schemes. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES-Some examples 
Perhaps the simplest application of semaphores is their 

application as resource markers for the I D171342's dual-port 
RAM. Say the 4K x 8 RAM was to be divided into two 2K x 8 
blocks which were to be dedicated at anyone time to servicing 
either the left or right port. Semaphore 0 could be used to 
indicate the side which would control the lower section of 
memory, and Semaphore 1 could be defined as the indicator 
for the upper section of the memory. 

To take a resource, in this example the lower 2K of dual-port 
RAM, the processor on the left port could write and then read 
a zero into Semaphore O. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 2K. Meanwhile 
the right processorwould attempt to perform the same function: 
Since this processor was attempting to gain control of the 
resource after the left processor, it would read back a one in 
response to the zero it had attempted to write into Semaphore 
O. At this point, the software could choose to try and gain 
control of the second 2K section by writing, then reading a zero 
into Semaphore 1. If it succeeded in gaining control, it would 
lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 

LPORT 

SEMAPHORE 
REQUEST FLIP FLOP 
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Semaphore 1. If Semaphore 1 was still occupied by the'right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 2K blocks of dual-port RAM with each 
other. 

The blocks do not have to by any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be assigned 
different meanings on different sides rather than being given 
a common meaning as was shown in the example above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices had determined which memory area was "off Iimits"to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT" state is available on one or both sides. Once 
a semaphore handshake has been performed, both processors 
can access their assigned RAM segments at full speed. 

Another application is in the area of complex data structures. 
In this case, block arbitration is very important. For this 
application one processor may be responsible for building and 
updating a data structu re. The other processor then reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 

RPORT 

SEMAPHORE 
REQUEST FLIP FLOP 

WRI~~ ~L.._D ___ Q __ OO rn1,-Q ___ D-J~ ~:ITE 
SEMAPHORE ~ • SEMAPHORE 

READ ... READ 

2721 drw 12 

Figure 3. IDTI1342 Semaphore Logic 
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ORDERING INFORMATION 

lOT xxxx _A_ ~ A A 
Device Type Power Speed Package Process/ 

Temperature 
Range 

Y:lank Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883. Class B 

'----------1 J Plastic Leaded Chip Carrier 
L52 Leadless Chip Carrier 

35 
'----------------i 45 Speed in Nanoseconds 

25 Commercial onlY} 

55 
70 

LA Low Power 
':---------------~ SA Standard Power 

'----------------------1 71342 32K (4K x 8-Bit) Dual-Port RAM w/ Semaphore 

2721 drw 13 
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HIGH SPEED ADVANCE t;)® 
36K (4K X 9-BIT) INFORMATION 

IDT7014S 
DUAL-PORT RAM IDT7014L 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 20/25/35/45ns (max.) 
- Commercial: 15/20/25/35ns (max.) 

• Low-power operation 
10T7014S 
Active: 375mW (typ.) 
Standby: 5mW (typ.) 
10T7134L 
Active: 375mW (typ.) 
Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TTL-compatible; single 5V (±10%) power supply 
• Available in several popular hermetic and plastic 

packages 
• Military product compliant to MIL-STO-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

OEL 

IfOOl - IfOel ------toI 

AOl - Al1l 

BiCEMOS Is a trademark 01 Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The 10T7014 is an extremely high-speed 4K x 9 dual-port 

static RAM designed to be used in systems where on-chip 
hardware port arbitration is not needed. This part lends itself 
to those systems which cannot tolerate wait states or are 
designed to be able to externally arbitrate or withstand 
contention when both sides simultaneously access the same 
dual-port RAM location. 

The 10T7014 provides two independent ports with separate 
control, address and 1/0 pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from both ports. An automatic power down feature, controlled 
by CE, permits the on-chip circuitry of each port to enter a very 
low standby power mode. 

The lOT 7014 utilities a 9-bit wide data path to allow for 
control and parity bits at the user's option. This feature is 
especiall useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using lOT's BiCEMOSTM high-performance 
technology, these dual-ports typically operate on only 375mW 
of power at maximum access times as fast as 15ns. Low
power (L) versions offer battery backup data retention 
capability, with each port typically consuming 300J,1W from a 
2V battery. 

The I OT7014 is packaged on a 52-pin LCC or 52-pin PLCC. 
Military grade product is manufactured in compliance with the 
latest revision of MIL-STO-883, Class B. 

RiWR 

CER 

OER 

If OaR - IfOeR 

RIGHT SIDE 
ADDRESS 

AOR - AllR DECODE 
LOGIC 

2815drwOl 

SEPTEMBER 1990 

«:>1990 Integrated Device Technology. Inc. 7.16 DSC-10761· 
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(;) HIGH-SPEED PRELIMINARY 

4K X 16 DUAL-PORT IDT7024S/L 

STATIC RAM 
Integrated Device Technology. Inc. 

FEATURES: more than one device 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• Mis = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• Interrupt Flag , • High-speed access 
- Military: 35/45/55/70ns (max.) 
- Commercial: 25/30/35/45/55ns (max.) 

• Low-power operation 
- IOT7024S 

Active: -mW (typ.) 
Standby: -mW (typ.) 

- 10T7024L 
Active: -mW (typ.) 
Standby: -mW (typ.) 

• Separate upper-byte and lower-byte control for 
multiplexed bus compatibility , 

• IOT7024 easily expands data bus width to 32 bits or 
more using the Master/Slave select when cascading 

FUNCTIONAL BLOCK DIAGRAM 
RNh 
UBl 

Alll 

Al0l 

1I0al-1I0 l5l 

1I00l-II07l 

BUSYl 

NOTES: 
1. (MASTER): 

1 

1 

· · · 

· · · 
t; 

-" ~ -
.-, 

--../ 

~ 
Ll ~~ 

-
COL COLUMN 
SEL 110 

-

- I 

~ '" ROW 
SELECT ~ v 

Alll · · 

:=-
/1 

• On-chip port arbitration logic 
• Full on-chip hardware support of semaphore signaling 

between ports 
• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TTL compatible, single 5V (±10%) power supply 
• Available in 84-pin PGA, quad flatpack and PLCC 

DESCRIPTION: 
The IOT7024 is a high-speed 4K x 16 dual-port static RAM. 

The IOT7024 is designed to be used as a stand-alone 64K-bit 
dual-port RAM or as a combination MASTER/SLAVE dual
port RAM for 32-bit-or~more word systems. Using the lOT 

-r 
\. 

'--

"--
r-C' 

~~ W 
--=: f-

COLUMN COL 
'" 1/0 SEL 

· · · 
AllR 

Al0R 

1I0aR-1I0 l5R 

lr f-

I 
"--

IIOOR-1I0 7R 

BUSYR 

/ '" MEMORY ROW · · ARRAY SELECT · ~ v 

· AllR · Y 
BUSYiso~ 
(SLAVE): BUS 
is input. 

AOl · ARBITRATION · AOR 

ts 
2. BUSY outputs 

and INT outpu 
are non-tri-sta 
push-pull. 

ted 

RNh 
SEMl 
INTl 

CEl 
OEl 
UBl 
LBl 

CHAOS Is a trademark of Integrated Device Technology. Inc. 

INTERRUPT 
SEMAPHORE 

LOGIC 

I ill J8 II 
MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ClI990 Integrated Device Technology. Inc. 7.17 

CER 
OER 
-
UBR 
LBR 

I 
RIWR 
SEMR 
INTR 
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IDT1024S/L 
HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 

MASTER/SLAVE dual-port RAM approach in 32-bit orwider 
memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

PIN CONFIGURATIONS 

I/0sL 
1I09L 

I/010L 
I/011L 
I/012L 
1/013L 

GND 
I/014L 
1/01SL 

Vee 
GND 

1/0 OR 
1/01R 
I/02R 
Vee 

1/03R 
1/04R 
I/OSR 
I/06R 
1/07R 
I/OSR 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Fabricated using lOT's CEMOSTM high-performance tech
nology, these devices typically operate on only -mW or 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming -mW from a 2V battery. 

The IDT7024 is packaged in plastic as well as ceramic 84-
pin PGA and 84-pin quad f1atpack and PLCC. The military 
devices are processed 100% in compliance to the test meth
ods of MIL-STD-883, Method 5004. 

A7L 
A6L 
ASL 
A4L 
A3L 
A2L 
A1L 
AOL 
INTL 
BUSYL 
GND 
MIS 
BUSYR 
INTR 
AOR 

Am 
A2R 

A3R 
A4R 

ASR 
A6R 

2740 drw02 

PLCC/FLATPACK 
TOP VIEW 

NOTES: 
1. All Vee pins must be connected to power supply. 
2. All GND pins must be connected to ground supply. 
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IDT7024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM 

PIN CONFIGURATIONS (Continued) 

63 61 60 58 

1/07l 1/05l 1/04l 1/02l 

66 64 62 ~9 

1/010l 1/08l 1I06l 1/03l 

67 65 

1/011l 1/09l 

69 68 

1/013l 1/012l 

72 71 73 

1/015l 1/014l Vee 

75 70 74 

110 OR GND GND 

76 77 78 

1/01R 1/02R Vee 

79 80 

1/03R 1/04R 

81 83 

1/05R 1/07R 

82 1 2 5 

1/06R 1/09R 1/0 lOR 1/013R 

84 3 4 6 

1/08R 1/011R 1I012R 1/014R 

A B C D 
NOTES: 
1. All Vee pins must be connected to power supply. 
2. All GND pins must be connected to ground supply. 
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55 54 51 48 

1/00l OEl SEMl LBl 

56 49 50 47 

1I01l UBl CEl NC 

57 53 52 

GND Vee RlWl 

IDT7024 

7 11 12 

GND GND SEMR 

8 10 14 17 

1/015R RIWR UBR A11R 

9 15 13 16 
-

LBR 
-

N/C OER CER 

E F G H 

84·PIN PGA 
TOP VIEW 

PIN NAMES 
Left Port 

CEl 

RlWl 

OEl 

AOl - A11l 

1/00l - 1/015l 

SEMl 

UBl 

LBl 

INTl 

BUSYl 

MIS 

Vee 

48 45 

A11l Al0l 

44 43 

A9l A8l 

41 

A6L 

38 

A3L 

33 35 

BUSYl AOL 

32 31 
-

GND MIS 

28 29 

AOR INTR 

26 

A2R 

23 

A5R 

20 22 

A8R A6R 

18 19 

Al0R A9R 

J K 

Right Port 

CER 

RIWR 

OER 

AOR - AllR 

I/OOR - 1/015R 

SEMR 

UBR 

LBR 

INTR 

BUSYR 

GND 

7.17 

42 

All 11 

40 

A5l 10 

39 

A4l 09 

37 

A2l 08 

34 

INTl 07 

36 

All 06 

30 

BUSYR 05 

27 

Am 04 

25 

A3R 03 

24 

A4R 02 

21 

A7R 01 

L 
2740 drw03 

Names 

Chip Enable 

ReadIWrite Enable 

Output Enable 

Address 

Data Input/Output 

Semaphore Enable 

Upper Byte Select 

Lower Byte Select 

Interrupt Flag 

Busy Flag 

Master or Slave Select 

Power 

Ground 
2740 !b118 
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IDT7024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 
Inputs(1) Outputs 

CE RIW OE UB LB SEM 1/08·15 IlQo.7 Mode 

H X X X X H Hi·Z Hi·Z Deselected: Power Down 

X X X H H H Hi·Z Hi·Z Both Bytes Deselected: Power Down 

L L X L H H DATAIN Hi·Z Write to Upper Byte Only 

L L X H L H Hi·Z DATAIN Write to Lower Byte Only 

L L X L L H DATAIN DATAIN Write to Both Bytes 

L H L L H H DATAoUT Hi·Z Read Upper Byte Only 

L H L H L H Hi·Z DATAoUT Read Lower Byte Only 

L H L L L H DATAoUT DATAoUT Read Both Bytes 

X X H X X X Hi·Z Hi·Z Outputs Disabled 

NOTE: 2740lb10l 
1. AOl-Alll;tAOR-AllR 

TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 
Inputs Outputs 

CE RiW OE UB LB SEM 1/08·15 1100-7 Mode 

H H L X X L DATAoUT DATAoUT Read Data in Semaphore Flag 

X H L H H L DATAoUT DATAoUT Read Data in Semaphore Flag 

H .--r X X X L DATAIN DATAIN Write DINO into Semaphore Flag 

X .--r X H H L DATAIN DATAIN Write DINO into Semaphore Flag 

L X X L X L - - Not Allowed 

L X X X L L - - Not Allowed 

2740lb102 
ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 ·0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature ·55 to + 125 ·65 to +135 °C 
Under Bias 

TSTG Storage ·55 to +125 ·65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2740 Ibl 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 

Ambient 
Grade Temperature GND 

Military ·55°C to + 125°C OV 

Commercial O°Cto +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage ·0.5(1) -

specification is not implied. Exposure to absolute maximum rating NOTE: 
conditions for extended periods may affect reliability. 1. Vll~ -3.0V for pulse width less than 20ns. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

CoUT Output VOUT = OV 11 pF 
Capacitance 

Non: V40~ro 
1. This parameter is determined by device characterization but is not 

production tested. 

7.17 

Vec 

5.0V ± 10% 

5.0V± 10% 
2740lb105 

Max. Unit 

5.5 V 

0 V 

6.0 V 

O.S V 

2740 Ibl 06 
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IDT7024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = S.OV ± 10%) 

10170245 I017024L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

IILlI Input Leakage Current(5) Vee = 5.5V, VIN = OV to Vee - 10 - 5 IlA 

Illol Output Leakage Current CE = VJi.~, VOUT = OV to Vee - 10 - 5 IlA 

VOL Output Low Voltage IOl = 4mA - 0.4 - 0.4 V 

VOH Output High Voltage IOH = ·4mA 2.4 - 2.4 - V 
27401b107 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Vcc= S.OV± 10%) 

7024X25 7024X30 7024X35 
Test COM'LONLY COM'LONLY 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Unit 

Icc Dynamic Operating CE $ Vll, Outputs Open MIL. S - - - - - 400 rnA 
Current SEM ~ VIH L - - - - - 340 

(Both Ports Active) f = fMAX(3) COM'L. S - 360 - 350 - 340 
L - 310 - 300 - 290 

IS81 Standby Current CER = CEl~ VIH MIL. S - - - - - 85 rnA 
(Both Ports - TIL SEMR = SEMl~ VIH L - - - - - 65 

Level Inputs) f = fMAX(3) COM'L. S - 70 - 70 - 70 
L - 50 - 50 - 50 

IS62 Standby Current CEl or CER~ VIH MIL. S - - - - - 290 rnA 
(One Port - TTL Active Port Outputs Open L - - - - - 250 

Level Inputs) f = fMAX(3) COM'L. S - 250 - 250 - 240 
SEMR = SEMl~ VIH L - 220 - 215 - 210 

IS83 Full Standby Current Both Ports CEl and MIL. S - - - - - 30 rnA 
(Both Ports - All CER ~ Vee· 0.2V L - - - - - 10 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S - 15 - 15 - 15 
VIN $ 0.2V, f = 0(4) L - 5 - 5 - 5 
SEMR = SEMl~ Vee - 0.2V 

IS84 Full Standby Current One Port CEl or MIL. S - - - - - 260 rnA 
(One Port-All CER ~ Vee - 0.2V L - - - - - 215 

CMOS Level Inputs) SEMR = SEMl~ Vee· 0.2V 
VIN ~ Vee - 0.2V or COM'L. S - 230 - 230 - 220 

VIN $ 0.2V 
Active Port Outputs Open, L - 190 - 190 - 180 
f = fMAX(3) 

NOTES: 27401b108 

1. X in part numbers indicates power rating (S or L) 
2. Vee = SV, TA = +2SoC. 
3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using "AC Test Conditions" 

of input levels of GND to 3V. 
4. f = 0 means no address or 'controllines change. 
5. At Vee :s 1.0V input leakages are undefined. 

7.17 5 



IDTI024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1)(Continued) (VCC = S.OV ± 10%) 

7024X45 7024X55 7024X7O 
Test MIL ONLY 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Unit 

lee Dynamic Operating CE ~ Vll, Outputs Open MIL. S - 400 - 395 - 390 mA 
Current SEM ~VIH L - 340 - 335 - 330 

(Both Ports Active) f = fMAX(3) COM'L. S - 340 - 335 - -
L - 290 - 285 - -

ISB1 Standby Current CEl = CER~ VIH MIL. S - 85 - 85 - 85 mA 
(Both Ports - TIL SEMR = SEMl~ VIH L - 65 - 65 - 65 

Level Inputs) f = fMAX(3) COM'L. S - 70 - 70 - -
L - 50 - 50 - -

ISB2 Standby Current CER or CEl~ VIH MIL. S - 290 - 290 - 290 mA 
(One Port - TIL Active Port Outputs Open L - 250 - 250 - 250 

Level Inputs) f = fMAX(3) COM'L. S - 240 - 240 - -
SEMR - SEMl~ VIH L - 210 - 210 - -

ISB3 Full Standby Current Both Ports CEl and MIL. S - 30 - 30 - 30 mA 
(Both Ports - All CER ~ Vee· 0.2V L - 10 - 10 - 10 

CMOS Level Inputs) VIN ~ Vee· 0.2V or COM'L. S - 15 - 15 - -
VIN ~ 0.2V, f = 0(4) L - 5 - 5 - -
SEMR = SEMl~ Vee· 0.2V 

ISB4 Full Standby Current One Port CEl or MIL. S - 260 - 260 - 260 mA 
(One Port-All CER ~ Vee· 0.2V 
CMOS Level Inputs) SEMR = SEMl~ Vee· 0.2V L - 215 - 215 - 215 

VIN ~ Vee· 0.2V or COM'L. S - 220 - 220 - -
VIN ~ 0.2V 
Active Port Outputs Open, L - 180 - 180 - -
f = fMAX(3) 

NOTES: 2740lb1OS 

1. X in part numbers indicates power rating (S or L) 
2. Vee = SV, TA = +2SoC. 
3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of l1tRC, and using "AC Test Conditions· 

of input levels of GND to 3V. 
4. f = 0 means no address or control lines change. 
5. At Vcc ~ 1.0V input leakages are undefined. 

7.17 6 
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IDT7024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 
(VLC = O.2V, VHC = VCC· O.2V) 

Symbol Parameter Test Condition 

VOR VCC for Data Retention Vcc = 2V 

ICCOR Data Retention Current CE ~ VHC I MIL. 

VIN ~ VHC or ~ VLC I COM'L. 

tCDR(3) Chip Deselect to Data Retention Time 

tR(3) Operation Recovery Time 

NOTES: 
1. TA = +25°C, Vcc = 2V 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

VCC 

CE 7ZZ77ZZ7~'H 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

DATA RETENTION MODE 

VDR ~ 2V 

\~ __________ V_D_R __________ -JI 

GND to 3.0V 

5ns Max. 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1 & 2 

27401b110 

DATAoUT 

BUSY ----, 

INT 130PF* 

Min. Typ.(1) Max. Unit 

2.0 - - V 

- - 4000 ~A 

- - 1500 

0 - - ns 

tRC(2) - - ns 

2740 1b1 09 

2740 drw 04 

SV 

1250n 

1 DATA our --+--.... 

2740 drw 05 

Figure 1. Output Load 

• Including scope and jig. 

7.17 

77sn 5pF* 

2740 drw 06 

Figure 2. Output Load 
(for tLZ, 1HZ, IWZ, lOW) 
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1DT7024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(4) 

IDT7024X25 IDT7024X30 IDT7024X35 
COM'LONLY COM'LONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 25 - 30 - 35 - ns 

1M Address Access Time - 25 - 30 - 35 ns 

tACE Chip Enable Access Time(3) - 25 - 30 - 35 ns 

tABE Byte Enable Access Time(3) - 25 - 30 - 35 ns 

tAOE Output Enable Access Time - 13 - 15 - 20 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tLZ Output Low Z Time(l, 2) 3 - 3 - 3 - ns 

tHZ Output High Z Time(1, 2) - 15 - 15 - 15 ns 

tpu Chip Enable to Power Up Time(2) 0 - 0 - 0 - ns 

tPD Chip Disable to Power Down Time(2) - 50 - 50 - 50 ns 

tsoP Semaphore Flag Update Pulse (OE or SEM) 12 - 15 - 15 - ns 

IDT7024X45 IDT7024X55 IDT7024X70 
MIL ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 45 - 55 - 70 - ns 

1M Address Access Time - 45 - 55 - 70 ns 

tACE Chip Enable Access Time(3) - 45 - 55 - 70 ns 

tABE Byte Enable Access Time(3) - 45 - 55 - 70 ns 

tAOE Output Enable Access Time - 25 - 30 - 35 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tLZ Output Low Z Time(1, 2) 5 - 5 - 5 - ns 

tHZ Output High Z Time(1, 2) - 20 - 25 - 30 ns 

tpu Chip Enable to Power Up Time(2) 0 - 0 - 0 - ns 

tPD Chip Disable to Power Down Time(2) - 50 - 50 - 50 ns 

tsoP Semaphore Flag Update Pulse (OE or SEM) 15 - 15 - 15 - ns 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (figures 1 and 2). 
2. This parameter iSJ1!:!aranteed b~ot tested. 
3. To access RAM, CE = L, UB or LB = L, SEM = H. 
4. X in part numbers indicates power rating (S or L). 

7.17 8 



IDT7024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WAVEFORM OF READ CYCLES(5) 

~----------------tRC --------------------~ 

AD DR 

RIW 

DATAoUT VALID DATA (4) 

BUSY OUT 

t9DD(3,4) 2740 drw 07 

NOTES: 
1. Timing depends on which signal is asserted last, DE, CE, LB, or UB. 
2. Timing depends on which signal is de-asserted firs CE, DE, LB, or UB. 
3. Required only if busy logic is being used to prevent read data corruption, during simultaneous accesses to the same location, in masters and master-slave 

width expansions . 
. 4. Start of valid data depends on which timing becomes effective last IABE, lADE, lACE, IAA or tBDD. 
5. SEM = H. 

TIMING OF POWER-UP POWER-DOWN 

7.17 

2740 drw 08 
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IDTI024S/L 
HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (5) 

IDT7024X25 
COM'LONLY 

Symbol Parameter Mln_ Max_ 

WRITE CYCLE 

twc Write Cycle Time 25 -
tEW Chip Enable to End of Write(3) 20 -
tAW Address Valid to End of Write 20 -
tAS Address Set-up Time(3) 0 -
twp Write Pulse Width 20 -

tWR Write Recovery Time a -

tow Data Valid to End of Write 15 -

tHZ Output High Z Time(1, 2) - 15 

tDH Data Hold Time(4) a -
twz Write Enable to Output in High Z(1, 2) - 15 

tow Output Active from End of Write(1, 2, 4) 0 -
tSWRD SEM Flag Write to Read Time 10 -
tsps SEM Flag Contention Window 10 -

IDT7024X45 

Symbol Parameter Min. Max. 

WRITE CYCLE 

twc Write Cycle Time 45 -

tEW Chip Enable to End of Write(3) 40 -

tAW Address Valid to End of Write 40 -

tAS Address Set-up Time(3) a -
twp Write Pulse Width 35 -
tWR Write Recovery Time a -

tow Data Valid to End of Write 25 -
tHZ Output High Z Time(1, 2) - 20 

toH Data Hold Time(4) 0 -
twz Write Enable to Output in Hiqh z(1, 2) - 20 

tow Output Active from End of Write(1, 2, 4) 0 -
tSWRD SEM Flag Write to Read Time 10 -
tsps SEM Flag Contention Window 10 -

IDT7024X30 IDT7024X35 
COM'LONLY 
Min. Max. Min. Ma:t. Unit 

30 - 35 - ns 

25 - 30 - ns 

25 - 30 - ns 

0 - 0 - ns 

25 - 30 - ns 

0 - 0 - ns 

20 - 25 - ns 

- 15 - 15 ns 

a - a - ns 

- 15 - 15 ns 

a - a - ns 

10 - 10 - ns 

10 - 10 - ns 

1DT7024X55 IDT7024X70 
MIL. ONLY 

Min. Max. Min. Max. Unit 

55 - 70 - ns 

45 - 50 - ns 

45 - 50 - ns 

a - a - ns 

40 - 50 - ns 

a - a - ns 

30 - 40 - ns 

- 25 - 30 ns 

a - 0 - ns 

- 25 - 30 ns 

a - a - ns 

10 - 10 - ns 

10 - 10 - ns 
NOTES: 2740 1b112 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is~aranteed but not tested. __ _ 
3. To access RAM, CE = L. UB or LB = L. SEM = H. To access semaphore, CE = Hand SEM = L. Either condition must be valid for the entire lEw time. 
4. The specification for toH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 

over voltage and temperature, the actual toH will always be smaller than the actual tow. . 
5. X in part numbers indicates power rating (S or L). 
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IDT7024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1,3,5,8) 

twc 

ADDRESS ~t-, ~t-

I tHZ 

k 
tAW 

~r , 

UB or LB ~r , 
~tAS(6) twp(2) tWR(7) 

~[-
I\. ]r 

DATAouT 

I+-twz I+-tow-" 

(4) (4) \ 
-'1 ~ I 

tDW ... tDH 

DATAIN----------------------------~r__=~--------------~---r-----------------
2740 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE, UB, LB CONTROLLED TIMING(1,3,5,8) 

twc 

ADDRESS \ 
j~ \-, 

tAW 

~t-
I\. 

-X-I 
i4-tAS6) tEW(2) WR(7) f4--

UB orLB \ 
J 

tDW .. '" tDH 

DATAIN --------------------------------~r__=------------------~---~--------------------
2740 drw 10 

NOTES: 
1. RiW must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low US or LS and a low CE and a low RiW for memory array writing cycle. 
3. twR is measured from the earlier of CE or RiW (or SEM or RiW) going high to the end of write cycle. 
4. Durin9...!bis period, the 110 pins are in the output state and input signals m~t not be applied. 
5. If the CE or SEM low transition occurs simultaneously with or after the RIW low transition, the outputs remain in the high impedance state. 
6. Timing depends on which enable signal is asserted last. 
7. Timing depends on which enable signal is de-asserted first. 
8. If OE is low during RiW controlled write cycle, the write pulse width must be the larger of twp or (twz + tDW) to allow the 110 drivers to turn off and data to 

be placed on the bus for the required tDW. If OE is high during an RiW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 

7.17 11 



IDTI024S1L 
HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE(1) 

DATAo-------~---------------~ 

RtW---+--~ 

2740 drw 11 

NOTE: 
1. CE = H for the duration of the above timing (both write and read cycle). 

TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION(1,3,4) 

AOA-A2A MATCH X 
SIDE (2) "A" RlWA 

1 SEMA 

AOB-A2B 

SIDE (2)"8" RtWB I 

I SEMB 
2740drw 12 

NOTES: 
1. DOR = DOL = L, eER = eEL = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. "A- may be either left or right port. "8~s th~site port from "A~ _ 
3. This parameter is measured from RlWA or SEMA going high to RlWs or SEMs going high. 
4. If ISPS is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 

7.17 12 



1DT7024S/L 
HIGH·SPEED 4K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(6} 

IDT7024X25 IDT7024X30 IDT7024X35 
COM'LONLY COM'L ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

BUSY TIMING (MIS = H) 

tBAA BUSY Access Time to Address - 25 - 30 - 35 ns 

tBOA BUSY Disable Time to Address - 20 - 25 - 30 ns 

tBAC BUSY Access Time to Chip Enable or Byte Enable - 20 - 25 - 30 ns 

tBOC BUSY Disable Time to Chip Enable or Byte Disable - 17 - 20 - 25 ns 

tAPS Arbitration Priority Set-up Time(2) 5 - 5 - 5 - ns 

tBOO BUSY Disable to Valid Data(5) - Note 3 - Note 3 - Note 3 ns 

BUSY TIMING (MIS = L) 

tWB BUSY Input to Write(4) 0 - 0 - 0 - ns 

tWH Write Hold After BUSy(5) 17 - 20 - 25 - ns 

PORT· TO-PORT DELAY TIMING 

twoo Write Pulse to Data Delap) - 50 - 55 - 60 ns 

toDD Write Data Valid to Read Data Delay(7) - 35 - 40 - 45 ns 

IDT7024X45 1DT7024X55 1DT7024X70 
MIL. ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

BUSY TIMING (MIS = H) 

tBAA BUSY Access Time to Address - 35 - 45 - 45 ns 

tBOA BUSY Disable Time to Address - 30 - 40 - 40 ns 

tBAC BUSY Access Time to Chip Enable or Byte Enable - 30 - 40 - 40 ns 

tBOC BUSY Disable Time to Chip Enable or Byte Disable - 25 - 35 - 35 ns 

tAPS Arbitration Priority Set-up Time(2) 5 - 5 - 5 - ns 

tBOO BUSY Disable to Valid Data(5) - Note 3 - Note 3 - Note 3 ns 

BUSY TIMING (MIS = L) 

tWB BUSY Input to Write(4) 0 - 0 - 0 - ns 

tWH Write Hold After BUSy(5) 25 - 25 - 25 - ns 

PORT-TO-PORT DELAY TIMING 

twoo Write Pulse to Data Delap) - 70 - 80 - 95 ns 

toDD Write Data Valid to Read Data Delap) - 55 - 65 - 80 ns 

NOTES: 2740tbl13 

1. Port-Io-port delay Ihrough RAM cells from wriling port 10 reading port, refer 10 "Timing Waveform of Read With BUSY (MiS = H)". 
2. To ensure that the earlier of the two ports wins. 
3. tBOO is a calculated parameter and is the greater of 0, tWOO - tWP (actual) or tODD - tOW (actual). 
4. To ensure that the write cycle is inhibited during contention. 
5. To ensure that a write cycle is completed after contention. 
6. "x" is part numbers indicates power rating (S or L). . 
7. Port-Io-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (MIS = L)". 
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1DT7024S/L 
HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(2) (MIS = H) 

twc 

ADDRR =>< MATCH )( 
twp 

RlWR '\'\.. / 
/ 

DATAIN R 

-tow i" )( VALID 
tAPS(1) 

ADDRL )(" MATCH 

BUSYL 
\ -tBDAFtBllO 

'---"" twoo 

DATAOUTL 

toOO(3) 
)E 

NOTES: 2740 drw 13 
1. To ensure that the earlier of the two ports wins. 
2. CEl = CER = L 
3. <S"E" = L for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAy(1,2) (MIS = L) 

twc 

ADDRR MATCH )K 
twp 

RlWR ~'\.. /V 

DATA IN R 

-tow 

>K" )( VALID 

ADDRL MATCH 

twoo 

DATAOUTL )E 
tO~D 

NOTES: 
1. BUSY input equals H for the writing port. 2740 drw 14 

2. CEl = CER = L 

TIMING WAVEFORM OF SLAVE WRITE (MIS = L) 

------i:~--------twp----~----~ 

Bu:-{:W_B ~ 
2740 drw 15 

7.17 14 
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IDT7024S/L 
HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING(1) (MiS = H) 

ADDRESSES MATCH ADDR -A- =x ><= 
and -B- ~ ____________________ _ 

Ch- 6- 1 
CE-.B- ___ t_A_P_S~. BAC1 -b.BD:} ___ -------

BUSY"B" '_ 
2740 drw 16 

WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING(1)(M/S = H) 

ADDRESS "N" 

ADDR"B" MATCHING ADDRESS "N" 

• BAA ={ ______ t B_DAl 
2740 drw 17 

NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "8" is the port opposite from "A". 
2. If tAps is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 
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IDT7024S1L 
HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) 

IDT7024X25 IDT7024X30 IDT7024X35 
COM'LONLY COM'LONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. I Unit 

INTERRUPT TIMING 

tAS Address Set-up Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 20 - 25 - 30 ns 

tlNR Interrupt Reset Time - 20 - 25 - 30 ns 

IDT7024X45 IDT7024X55 IDT7024X70 
MIL. ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

INTERRUPT TIMING 

tAS Address Set-up Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 35 - 40 - 50 ns 

tlNR Interrupt Reset Time - 35 - 40 - 50 ns 

NOTE: 27401b114 

1. "x" in part numbers indicates power rating (S or L). 

WAVEFORM OF INTERRUPT TIMING(1) 

~---------------twc--------------~ 

t INS(3)=t~ _____________________ _ 

2740drw 18 I ~---------------tRC--------------~ 

ADDR"B" INTERRUPT CLEAR ADDRESS(2) 

CE"B" 

OE"B" 

INT"B" 

2740 drw 19 
NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "8" is the port opposite from "A". 
2. See Interrupt truth table. 
3. Timing depends on which enable signal is asserted last. 
4. Timing depends on which enable signal is de-asserted first. 
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1DT7024S/L 
HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLES 

TRUTH TABLE I-INTERRUPT FLAG(1) 
Left Port Right Port 

RlWl eEL OEl AOl-A11l INTl RlWR eER OER AOR-A11R INTR Function 

L L X FFF X X X 

X X X X X X L 

X X X X L(3) L L 

X L L FFE H(2) X X 

NOTES: . 
1. Assumes BUSYL = BUSYR = H. 
2. ·If BUSYL = l, then no change. 
3. If BUSYR = l, then no change. 

TRUTH TABLE 11- ADDRESS BUSY 
ARBITRATION 

Inputs Outputs 

AOl-A11l 
eEL eER AOR-A11R BUSYl(1) BUSYR(1) Function 

X X NO MATCH H H Normal 

H X MATCH H H Normal 

X H MATCH H H Normal 

L L MATCH (2) (2) Write Inhibit(3) 

NOTES: 2740tbl16 

X X L(2) Set Right INTR Flag 

L FFF H(3) Reset Right INTR Flag 

X FFE X Set Left INTL Flag 

X X X Reset Left INTL Flag 

274011>115 

1. Pins BUSYL and BUSYR are both outputs when the part is configured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IOT7024 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. l if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inputs to the opposite port became stable after 
the address and enable inputs of this port. If tAps is not met, either BUSYL or BUSYR = low will result. BUSYL and BUSYR outputs cannot be low 
simultaneouly. 

3. Writes to the left port are internally ignored when BUSYL outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYR outputs are driving low regardless of actual logic level on the pin. 

TRUTH TABLE III - EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE(1) 
Functions Do - 015 Left Do - 015 Right Status 

No Action 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

Right Port Writes "0" to Semaphore 0 1 No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 1 0 Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 1 0 No change. Left port has no write access to semaphore 

Right Port Writes "1" to Semaphore 0 1 Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

Right Port Writes "0" to Semaphore 1 0 Right port has semaphore token 

Right Port Writes "1" to Semaphore 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Right port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

NOTE: 2740 tbl17 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT7024. 
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MASTER 
Dual Port 
RAM 
Busy (L) Busy (R) 

Busy (R) 
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Figure 3. Busy and chip enable routing for both width and depth expansion with IDT7024 RAMs. 

FUNCTIONAL DESCRIPTION 
The IDT7024 provides two ports with separate control, 

address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7024 has an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 
If the user chooses to use the interrupt function, a memory 

location (mail box ormessage center) is assigned to each port. 
The left port interrupt flag (INTL) is set when the right port 
writes to memory location FFE (HEX). The left port clears the 
interrupt by reading address location FFE. Likewise, the right 
port interrupt flag (INTR) is set when the left port writes to 
memory location FFF (HEX) and to clear the interrupt flag 
(INTR), the right port must read the memory location FFF. The 
message (16 bits) at FFE or FFF is user-defined. If the 
interrupt function is not used, address locations FFE and FFF 
are not used as mail boxes, but as part of the random access 
memory. Refer to Table I for the interrupt operation. 

BUSY LOGIC 
Busy Logic provides a hardware indication that both ports 

of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is "busy". The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be usefulto logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 

operation. If the write inhibit function of busy logic is not 
deSirable, the busy logiC can be disabled by placing the part 
in slave mode with the Mis pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit input pin. Normal 
operation can be programmed by tying the BUSY pins high. If 
deSired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7024 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7024 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a II 
write inhibit signal. Thus on the IDT7024 RAM the busy pin is .. 
an output if the part is used as a master (MIS pin = H), and the 
busy pin is an input if the part used as a slave (MIS pin = L). 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a masterlslave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the master before the actual write pulse 
can be initiated with either the R/W signal or the byte enables. 
Failure to observe this timing can result in a glitched internal 
write inhibit signal and corrupted data in the slave. 
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SEMAPHORES 
The 10T7024 is an extremely fast dual-port 4K x 16 CMOS 

static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer's software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous REAO/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feature controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IOT7024 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IOT7024's hardware semaphores, which pro
vide a lockout mechanism without requiring complex pro
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IOT7024 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independentof the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
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right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IOT7024 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and RNi) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessorcommunica
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side's output registerwhen that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either Signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/REAO must be used by the sema
phore in orderto guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
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that semaphore onthe right side during subsequent read. Had 
a sequence of READIWRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side's semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip overto the 
other side as soon as a one is written into the first side's 
request latch. The second side's flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting towrite a zero into it at the 
same time. The semaphore logic is specially deSigned to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES-SOME EXAMPLES 
Perhaps the simplest application of semaphores is their 

application as resource markers for the IDT7024's dual-port 
RAM. Say the 4K x 16 RAM was to be divided into two 2K x 
16 blocks which were to be dedicated at anyone time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 2K of 
dual-port RAM, the processor on the left port could write and 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

then read a zero in to Semaphore O. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor would assume control ofthe lower 2K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore O. At this point, the software could choose to try 
and gain control of the second 2K section by writing, then 
reading a zero into Semaphore 1. If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1. If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 2K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as
signed different meanings on different sides ratherthan being 
given a common meaning on different sides ratherthan being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the 1/0 device cannottolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was "off-limits" to 
the CPU, both the CPU and the 1/0 devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT" state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces
sors can access their aSSigned RAM segments at full speed. 

Another application is in the area of complex data struc-I 
tures. In this case, block arbitration is very important. Forthis 
application one processor may be responsible for building and 
updating a data structure. The other processor then reads and I 

interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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Figure 4. 1DT7024 Semaphore Logic 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

A 999 

Power Speed 

A A 

Package Process/ 
Temperature 
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Y:lank 
G 

L--______________ ~ J 

F 

25 
30 

Commercial (O°C to· +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class 8 

84-pin PGA 
84-pin PLCC 
84-pin Flatpack 

'-------------------------1 35 
45 
55 
70 

Commercial onlY} 
Commercial Only 

Speed in Nanoseconds 

Military Only 

Standard Power 
Low Power 

L--__ ~------------------------~ S 
L 

L----------~----~-~--~7024 64K (4K x 16) Dual-Port RAM 
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t;J HIGH-SPEED PRELIMINARY 

8K X 8 DUAL-PORT IDT7005S/L 

STATIC RAM 
Integr.at1:d Device Technology, Inc. 

FEATURES: Mis = L for BUSY input on Slave 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• Interrupt Flag 
• On-chip port arbitration logic 
• Full on-chip hardware support of semaphore signaling • High-speed access 

- Military: 45/55/70ns (max.) 
- Commercial: 35/45/55ns (max.) 

• Low-power operation 
- 10T7005S 

Active: 500mW (typ.) 
Standby: 5mW (typ.) 

- 10T7005L 
Active: 500mW (typ.) 
Standby: 1 mW (typ.) 

• 10T7005 easily expands data bus width to 16 bits or 
more using the Master/Slave select when cascading 
more than one device 

• M/S = H for BUSY output flag on Master 

FUNCTIONAL BLOCK DIAGRAM 
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• Battery backup operation-2V data retention 
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• Available in 68-pin PGA, quad flatpack, LCC and PLCC 

DESCRIPTION: 
The 10T7005 is a high-speed 8K x 8 dual-port static RAM. 

The 10T7005 is designed to be used as a stand-alone 64K-bit 
dual-port RAM or as a combination MASTER/SLAVE dual
port RAM for 16-bit-or-rnore word systems. Using the lOT 
MASTER/SLAVE dual-port RAM approach in 16-bit or wider 
memory system applications results in full-speed, error-free 
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operation without the need for additional discrete logic. 
This device provides two independent ports with separate 

control, address and lID pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using lOT's CEMOSTM high-performance tech
nology, these devices typically operate on only 500mW or 

PIN CONFIGURATIONS 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

power at maximum access times as fast as 35ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 500llW from a 2V battery. 

The IOT7005 is packaged in plastic as well as ceramic sa
pin PGA and sa-pin quad flatpack, LCC and PLCC. The 
military devices are processed 100% in compliance to the test 
methods of MIL-STO-883, Method 5004. 

~ 5 ..J..J 1:1. ..J u rd ~ 5 ..J ..J o w 13: W woo u ~ ~ ~ en a! ~ CD 

INDEX ~ ~ z 10 ~ en 10 Z Z > « « « « « « « 

NOTES: 

1/021.. 
1/031. 
1I04l 
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GND 
I/0Sl 
1/01L 
Vee 

GND 
I/OOR 
1I01R 
1/02R 
Vee 

1/03R 
1/04R 
I/OSR 
I/OSR 

1. All Vee pins must be connected to power supply. 
2. All GND pins must be connected to ground supply. 

LCC/PLCC/FLATPACK 
TOP VIEW 

7.18 

A5L 
A4l 
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PIN CONFIGURATIONS (Continued) 

51 50 48 
11 A5l A4l A2l 

53 52 49 47 
10 A7l A6l A3l All 

55 54 

09 A9l A8l 

57 56 

08 Alll Al0l 

59 58 

07 Vee A12l 

61 60 

06 NC NC 

63 62 
05 SEMl CEl 

65 64 

04 OEl RtWl 

67 66 

03 1/00l NC 

68 1 3 5 
02 I/0ll 1/02l 1/04l GND 

2 4 6 
01 1/03l 1/05l 1/06l 

A B C D 
NOTES: 
1. All Vee pins must be connected to power supply. 
2. All GND pins must be connected to ground supply. 
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Semaphore Enable 
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TRUTH TABLE: NON·CONTENTION READIWRITE CONTROL 
Inputs(1) Outputs 

CE RiW OE SEM 1100-7 Mode 

H X X H Hi-Z Deselected: Power Down 

L L X H DATAIN Write to Memory 

L H L H DATAoUT Read Memory 

X X H X Hi-Z Outputs Disabled 

NOTE: 27381bIOl 
1. AOL - Am;t AOA - A12A 

TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 
Inputs Outputs 

CE RiW OE SEM 11007 Mode 

H H L L DATAoUT Read Data in Semaphore Flag 

H ...r X L DATAIN Write DINO into Semaphore Flag 

L X X L - Not Allowed 

27381b102 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
to GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to + 135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to + 150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 27381b104 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM 

RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 

Ambient 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commercial O°C to +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

specification is not implied. Exposure to absolute maximum rating NOTE: 
conditions for extended periods may affect reliability. 1. VIL~ -3.0V for pulse width less than 20ns. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

CoUT Output VOUT= OV 11 pF 
Capacitance 

NOTE: 27381b103 
1. This parameter is determined by device characterization but is not 

production tested. 

7.18 

Vee 

5.0V ± 10% 

5.0V ± 10% 
27381b105 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

27381b106 
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DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC = S.OV ± 10%) 

1OT7005S IOT7005L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

Ilul Input Leakage Current(S) Vee >= S.SV, VIN ~ OV to Vee - 10 - 5 ~A 

Illol.· Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 ~A 

VOL Output Low Voltage IOl = 4mA - 0.4 - 0.4 V 

VOH Output High Voltage IOH = ·4mA 2.4 - 2.4 - V 
273811>107 

DC ELECTRICAL CHARACTERISTICS OVER THE . 
·OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (VCC = S.OV ± 10%) 

, 
7005X35 

Test COM'L ONLY 

Symbol Parameter Condition Version Typ.(2) Max. Unl 

Icc Dynamic Operating CE ~ Vll, Outputs Open MIL. S - - mA 
Current SEM ~ VIH L - -
(80th Ports Active) f = fMAX(3) COM'L. S - 340 

L - 290 

IS81 Standby Current CER = CEl~ VIH MIL. S - - mA 
(80th Ports - TIL SEMR = SEMl~ VIH L - -
Level Inputs) f = fMAX(3) COM'L. S - 70 

L - 50 

IS82 . Standby Current CEl or CER~ VIH MIL. S - - mA 
(One Port-TIL Active Port Outputs Open L - -
Level Inputs) f = fMAX(3) COM'L. S - 240 

SEMR = SEMl~ VIH L - 210 

IS83 Full Standby Current 80th Ports CEl and MIL. S - - mA 
(80th Ports - All CER ~ Vee· 0.2V L - 10 

CMOS Level Inputs) VIN ~ Vee· 0.2V or COM'L. S - 15 
VIN ~ 0.2V, f = 0(4) L - 5 
SEMR = SEMl~ Vee· 0.2V 

IS84 Full Standby Current One Port CEl or MIL. S - - mA 
(One Port-All CER ~ Vee· 0.2V L - -
CMOS Level Inputs} SEMR = SEMl~ Vee· 0.2V 

VIN ~ Vee· O.2V or COM'L. S - 220 

VIN ~ O.2V 
Active Port Outputs Open, L - 180 
f = fMAX(3) 

NOTES: 273811>1 08 

1. X in part numbers indicates power rating (S or L) 
2. Vcc = 5V, T A = +25°C. 
3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using ·AC Test Conditions· 

of input levels of GND to 3V. 
4. f = 0 means no address or control lines change. 
5. At Vcc s 1.0V input leakages are undefined. 

7.18 5 
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1DT7005S/L 
HIGH·SPEED 8K x 8 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIALTEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1)(Continued) (Vee = 5.0V ± 10%) 

7005X45 7005X55 7005X70 
Test MIL ONLY 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Unit 

lee Dynamic Operating GE S Vll, Outputs Open MIL. S - 400 - 395 - 390 mA 
Current SEM ~VIH L - 340 - 335 - 330 

(Both Ports Active) f =fMAX(3) COM'L. S - 340 - 335 - -
L - 290 - 285 - -

IS81 Standby Current GEL = CER~ VIH MIL. S - 85 - 85 - 85 mA 
(Both Ports - TTL SEMR = SEMl~ VIH L - 65 - 65 - 65 

Level Inputs) f = fMAX(3) COM'L. S - 70 - 70 - -
L - ' 50 - 50 - -

IS82 Standby Current GER or CEl~ VIH MIL. S - 290 - 290 - 290 rnA 
(One Port - TTL Active Port Outputs Open L - 250 - 250 - 250 

Level Inputs) f = fMAX(3) GOM'L. S - 240 - 240 - -
SEMR = SEMl~ VIH L - 210 - 210 - -

IS83 Full Standby Current Both Ports GEL and MIL. S - 30 - 30 - 30 rnA 
(Both Ports - All CER ~ Vee· 0.2V L - 10 - 10 - 10 

CMOS Level Inputs) VIN ~ Vee· 0.2V or COM'L. S - 15 - 15 - -
VIN S 0.2V, f = 0(4) L - 5 - 5 - -
SEMR = SEMl~ Vee· 0.2V 

IS84 Full Standby Current One Port GEL or MIL. S - 260 - 260 - 260 rnA 
(One Port-All GER ~ Vee· 0.2V 
CMOS Level Inputs) SEMR = SEMl~ Vee· 0.2V L - 215 - 215 - 215 

VIN ~ Vee· 0.2V or COM'L. S - 220 - 220 - -
VIN S 0.2V 
Active Port Outputs Open, L - 180 - 180 - -
f = fMAX(3) 

NOTES: 273811>108 

1. X in part numbers indicates power rating (8 or L) 
2. Vee = 5V, TA = +2Soe. 
3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using "AC Test Conditions' 

of input levels of GND to 3V. 
4. f = 0 means no address or control lines change. 
5. At Vee ~ 1.0V input leakages are undefined. 

7.18 6 



1DT700SS/L 
HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 
(VLC = O.2V, VHC = vcc - O.2V) 

Symbol Parameter Test Condition Min. Typ.(1) Max_ Unit 

VDR Vcc for Data Retention Vcc = 2V 2.0 - - V 

ICCDR Data Retention Current CE ~ VHC I MIL. - - 4000 J.1.A 
VIN ~ VHC or $ VLC I COM'L. - - 1500 

tCDR(3) Chip Deselect to Data Retention Time 0 - - ns 
tR(3) Operation Recovery Time tRC(2) - - ns 

NOTES: 27381b109 

1. TA = +25°C, Vcc = 2V 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

VCC 1= 
DATA RETENTION MODE =E 

4.5V _ VDR ~ 2V _ 4.5V 
r tCOR 

tRi 

CE -""'//"""T"""Jj'""""T""jZ""""""'j j-r""j.....+rf -VV1H----O, VOR 1,--VIH-tt-tr\--.--\-r-t"\\ .......... \\rT"\""T"""""t\\--.--\-r-t"\\~\ 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

DATAoUT 

GND to 3.0V 

5ns Max. 

1.5V 

1.5V 

See Figures 1 & 2 
27381bll0 

BUSY -----. 

INT 130PF* 

1 2738 drw 05 

Figure 1. Output Load 

* Including scope and jig. 

7.18 

2738 drw 04 

5V 

1250n 

DATA OUT --.--... 

775n 5pF* 

2738 drw 06 

Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 
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IDTIOOSS/L 
HIGH·SPEED 8K x 8 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(4) 

IDT7005X35 
COM'LONLY 

Symbol Parameter Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 35 - ns 

1M Address Access Time - 35 ns 

tACE Chip Enable Access Time(3) - 35 ns 

tAOE Output Enable Access Time - 20 ns 

tOH Output Hold from Address Change 3 - ns 

tLZ Output Low Z Time(1, 2) 3 - ns 

tHZ Output High Z Time(1, 2) - 15 ns 

tpu Chip Enable to Power Up Time(2) 0 - ns 

tPD Chip Disable to Power Down Time(2) - 50 ns 

tsoP Semaphore Flag Update Pulse (OE or SEM) 15 - ns 

IDT7005X45 IDT7005X55 IDT7005X70 
MIL ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 45 - 55 - 70 - ns 

1M Address Access Time - 45 - 55 - 70 ns 

tACE Chip Enable Access Time(3) - 45 - 55 - 70 ns 

tAOE Output Enable Access Time - 25 - 30 - 35 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tLZ Output Low Z Time(1, 2) 5 - 5 - 5 - ns 

tHZ Output High Z Time(1, 2) - 20 - 25 - 30 ns 

tpu Chip Enable to Power Up Time(2) 0 - 0 - 0 - ns 

tPD Chip Disable to Power Down Time(2) - 50 - 50 - 50 ns 

tsoP Semaphore Flag Update Pulse (OE or SEM) 15 - 15 - 15 - ns 

NOTES: 27381b111 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3. To access RAM, CE = L, SEM = H. 
4. X in part numbers indicates power rating (S or L). 

7.18 8 



IDTIOOSS/L 
HIGH·SPEED 8K x 8 DUAL·PORT STATIC RAM MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

WAVEFORM OF READ CYCLES(5) 

~-----------------tRC --------------------~ 

ADDR 

DATAOUT 

NOTES: 

I 
I 
I 
I 

:"--tLZ(1) 
I 

1. Timing depends on which signal is asserted last, OE or CEo 
2. Timing depends on which signal is de-asserted first CE or OE. 

VALID DATA(4) 

tSDD(3,4) 2738 drw07 

3. Required only if busy logic is being used to prevent read data corruption, during simultaneous accesses to the same location, in masters and master-slave 
width expansions. 

4. Start of valid data depends on which timing becomes effective last lABE, lADE, lACE, lAA or tBDD. 
5. SEM = H. 

TIMING OF.POWER-UP POWER-DOWN 

2738 drw 08 

7.18 9 
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1DT7005S/L 
HIGH·SPEED 8K x 8 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (5) 

Symbol Parameter 

WRITE CYCLE 

twe Write Cycle Time 

tEW Chip Enable to End of Write(3) 

tAw Address Valid to End of Write 

tAS Address Set·up Time(3) 

twp Write Pulse Width 

tWR Write Recovery Time 

tow Data Valid to End of Write 

tHZ Output High Z Time(1; 2) 

tDH Data Hold Time(4) 

twz Write Enable to Output in High Z(1, 2) 

tow Output Active from End of Write(1, 2, 4) 

tSWRD SEM Flag Write to Read Time 

tsps SEM Flag Contention Window 

Min. 

35 

30 

30 

0 

30 

0 

25 

-
0 

-
0 

10 

10 

IDT7005X45 

Symbol Parameter Min. Max. 

WRITE CYCLE 

twe Write Cycle Time 45 -
tEW Chip Enable to End of Write(3) 40 -
tAW Address Valid to End of Write 40 -
tAs Address Set·up Time(3) 0 -
twp Write Pulse Width 35 -
tWR Write Recovery Time 0 -
tow Data Valid to End of Write 25 -
tHZ Output High Z Time(1, 2) - 20 

toH Data Hold Time(4) 0 -
twz Write Enable to Output in Hiqh Z{1, 2) - 20 

tow Output Active from End of Write{1, 2, 4) 0 -
tSWRD SEM Flag Write to Read Time 10 -
tsps SEM Flag Contention Window 10 -

IDT7005X35 
COM'L ONLY 

Max. Unit 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

15 ns 

- ns 

15 ns 

- ns 

- ns 

- ns 

IDT7005X55 IDT7005X70 
MIL. ONLY 

Min. Max. Min. Max. Unit 

55 - 70 - ns 

45 - 50 - ns 

45 - 50 - ns 

0 - 0 - ns 

4() - 50 - ns 

0 - 0 - ns 

30 - 40 - ns 

- 25 - 30 ns 

0 - 0 - ns 

- 25 - 30 ns 

0 - 0 - ns 

10 - 10 - ns 

10 - 10 - ns 

NOTES: 27381b112 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter iSJl.l:!aranteed but not tested. __ _ 
3. To access RAM, CE = L, SEM = H. To access semaphore, CE = Hand SEM = L. Either condition must be valid for the entire tEW time. 
4. The specification for toH must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary 

over voltage and temperature, the actual tDH will always be smaller than the actual tow. 
5. X in part numbers indicates power rating (S or L). ' 

7.18 10 



1DT700SS/L 
HIGH·SPEED 8K x 8 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1,3,5,8) 

ADDRESS 
,- twc 

\ ..,t- 7~ 

I 
tHZ 

tAW 

-'r 
J 

04--tAS(6) tWp(2) tWR(7) 

RtW \-
:\ J'-

DATA OUT 

-tWZ-==:j +-tOW_--==:t, 

(4) \I (4) \ 

~ r"\ I 
tDW .Ie tDH 

DATAIN ----------------------------~~----------------~~.r-----------------
2738 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE CONTROLLED TIMING(1,3,5,8) 

twc 

ADDRESS ~~ 11\ ~r 1 

tAW 

1 '-

i-e---tAS6) tEW(2) tWR(7) -
tow .1. tOH 

DATAIN----------------------------~~~--------------~---~-----------------
2738drw 10 

NOTES: 
1. RiW must be high during all address transitions. 
2. A write occurs during the overlap (tEw or twp) of a low CE and a low RiW for memory array writing cycle. 
3. twR is measured from the earlier of CE or RiW (or SEM or RiW) going high to the end of write cycle. 
4. Durin9..!bis period, the 1/0 pins are in the output state and input signals m~t not be applied. 
5. If the CE or SEM low transition occurs simultaneously with or after the RIW low transition, the outputs remain in the high impedance state. 
6. Timing depends on which enable signal is asserted last. 
7. Timing depends on which enable signal is de-asserted first. 
8. If OE is low during RiW controlled write cycle, the write pulse width must be the larger of twP or (twz + tDW) to allow the 110 drivers to turn off and data to 

be placed on the bus for the required tDW. If OE is high during an RiW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 

7.18 11 
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IDT7005S/L 
HIGH·SPEED 8K x 8 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE(1). 

Ao-A2 

OATAo ..... --~------~ 

Am ..... --~---..... 

2738 drw 11 
NOTE: 
1. CE = H for the duration of the above timing (both write and read cycle). 

TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION(1,3,4) 

AOA·A2A MATCH X 
SIDE (2) "A" A/WA 

1 SEMA 

Aos-A2S 

SIDE (2)"8" A/Ws 

SEMs 

NOTES: 
1. DOR = DOL = L, CER = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. "A" may be either left or right port. "B"is the opposite port from "A". 
3. This parameter is measured from RlWA or SEMA going high to RlWs or SEMs going high. I 

4. If ISPS is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will ob,tain the flag. 
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1DT7005S/L 
HIGH·SPEED 8K x 8 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(6) 

IDT7005X35 
COM'L ONLY 

Symbol Parameter Min. Max. Unit 

BUSY TIMING (MIS = H) 

tBAA BUSY Access Time to Address - 35 ns 

tBDA BUSY Disable Time to Address - 30 ns 

tSAC BUSY Access Time to Chip Enable - 30 ns 

tBDC BUSY Disable Time to Chip Enable - 25 ns 

tAPS Arbitration Priority Set-up Time(2) 5 - ns 

tBDD BUSY Disable to Valid Data(S) - Note 3 ns 

BUSY TIMING (MIS = L) 

tWB BUSY Input to Write(4) 0 - ns 

tWH Write Hold After BUSY(S) 25 - ns 

PORT-TO-PORT DELAY TIMING 

tWDD Write Pulse to Data Delay(7) - 60 ns 

toDD Write Data Valid to Read Data Delay(7) - 45 ns 

IDT7005X45 IDT7005X55 IDT7005X70 
MIL ONLY 

Svmbol Parameter Min. Max. Min. Max. Min. Max. Unit 

BUSY TIMING (MIS = H) 

tBM BUSY Access Time to Address - 35 - 45 - 45 ns 

tBDA BUSY Disable Time to Address - 30 - 40 - 40 ns 

tBAC BUSY Access Time to Chip Enable - 30 - 40 - 40 ns 

tBDC BUSY Disable Time to Chip Enable - 25 - 35 - 35 ns 

tAPS Arbitration Priority Set-up Time(2) 5 - 5 - 5 - ns 

tBDD BUSY Disable to Valid Data(S) - Note 3 - Note 3 - Note 3 ns 

BUSY TIMING (MIS = L) 

tWB BUSY Input to Write(4) 0 - 0 - 0 - ns 

twH Write Hold After BUSY(S) 25 - 25 - 25 - ns 

PORT-TO-PORT DELAY TIMING 

tWDD Write Pulse to Data Delay(7) - 70 - 80 - 95 ns 
I 

toDD Write Data Valid to Read Data Delay(7) - 55 - 65 - 80 ns 

NOTES: 27381bl13 

1. Port-to-port delay through RAM cells from writing port to reading port, refer to -Timing Waveform of Read With BUSY (MIS = H)". 
2. To ensure that the earlier of the two ports wins. 
3. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual) or tODD - tOW (actual). 
4. To ensure that the write cycle is inhibited during contention. 
5. To ensure that a write cycle is completed after contention. 
6. "x" is part numbers indicates power rating (5 or L). 
7. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (MIS = L)". 
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1DT7005S/L 
HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(2) (MIS = H) 

twc 

ADDRR ==>K MATCH )K 
twp 

RtWR '\" /V 

DATAIN R 

-tow 

>K"" )( VALID 

tAPS(1) 

ADDRL )K" MATCH 

BUSY L 

\ ~tBD~tBDD 

'~'" twoo 

DATAOUTL 

tooo(3) 
)~ 

NOTES: 2738 drw 13 
1. To ensure that the earlier of the two ports wins. 
2. GEL = GER = L 
3. OE = L for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAy(1,2)(M/S = L) 

twc 

ADDRR MATCH )~ 
twp 

RlWR ~'\. /V 
• 

DATAIN R 

-tow 

>K" )( VALID 

ADDRL MATCH 

twoo 

DATAOUTL )E 
tO~D 

NOTES: 
1. BUSY input equals H for the writing port. 

2738drw 14 

2. GEL = CER = L 

TIMING WAVEFORM OF SLAVE WRITE (MIS = L) 

~~--------twP----~----~ 

BU: --{:W_B p-
2738 drw 15 
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1DT7005S/L 
HIGH"SPEED 8K x 8 DUAL"PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING(1) (MiS = H) 

ADDRESSES MATCH ADDR "A" =>< ><= and "B" ~ ____________________ _ 

'APS9:_'BAC:=j ---+-r:'BD-~,~ 
~ -7f 2738 drw 16 

CE"A" 

CE"B" 

BUSY"B" 

WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING(1)(M/S = H) 

ADDRESS "N" 

ADDR"s" MATCHING ADDRESS "N" 

BUSY"s" 
'BAA ={ __________ t _SD_A)-

2738 drw 17 

NOTES: 
1. All timing is the same for left and right ports. Port "A" may be eith~r the left or right port. Port "S" is the port opposite from "A". 
2. If tAps is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 

7.18 15 
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1DT7005S/L 
HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) 

IDT7005X35 
COM'LONLY 

Symbol Parameter Min. Max. Unit 

INTERRUPT TIMING 

tAS Address Set-up Time 0 - ns 

tWR Write Recovery Time 0 - ns 

tiNS Interrupt Set Time - 30 ns 

tlNR Interrupt Reset Time - 30 ns 

IDT7005X45 IDT7005X55 IDT7005X70 
MIL. ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

INTERRUPT TIMING 

tAS Address Set-up Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 35 - 40 - 50 ns 

tlNR Interrupt Reset Time - 35 - 40 - 50 ns 

NOTE: 27381b114 

1. ·x· in part numbers indicates power rating (5 or L). 

WAVEFORM OF INTERRUPT TIMING(1) 

~---------------twc--------------~ 

CE"A" 

INT"B- IINS(3)~ ________________________________ _ 

2738 drw 18 

~---------------tRC--------------~ 

ADDR-B" INTERRUPT CLEAR ADDRESS(2) 

OE-B" 

INT"B" 

IINR(3)}...--_________________ _ 

2738 drw 19 
NOTES: 
1. All timing is the same for left and right ports. Port "A' may be either the left or right port. Port ·S" is the port opposite from "A". 
2. See Interrupt truth table. 
3. Timing depends on which enable signal is asserted last. 
4. Timing depends on which enable signal is de-asserted first. 
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IDT7005S/L 
HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLES 

TRUTH TABLE I-INTERRUPT FLAG(1) 
Loft Port Right Port 

RlWl CEl OEl AOl-A12l INTl R/WR CER 

L L X 1FFF X X X 

X X X X X X L 

X X X X L(3) L L 

X L L 1FFE H(2) X X 

NOTES: 
1. Assumes BUSYL = BUSYR = H. 
2. If BUSYL = L, then no change. 
3. If BUSYR = L, then no change. 

TRUTH TABLE 11- ADDRESS BUSY 
ARBITRATION 

Inputs Outputs 

AOl-A12l 
CEl CER AOR-A12R BUSYl(1) BUSYR(1) Function 

X X NO MATCH H H Normal 

H X MATCH H H Normal 

X H MATCH H H Normal 

L L MATCH (2) (2) Write Inhibit(3) 

NOTES: 27381b116 

OER AOR-A12R INTR Function 

X X L(2) Set Right INTR Flag 

L 1FFF H(3) Reset Right INTR Flag 

X 1FFE X Set Left INTl Flag 

X X X Reset Left INTl Flag 

27381b115 

1. Pins BUSYL and BUSYR are both outputs when the part is configured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
10T7005 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inputs to the opposite port became stable after 
the address and enable inputs of this port. If tAps is not met, either BUSYL or BUSYR = Low will result. BUSYL and BUSYR outputs cannot be low 
simultaneouly. 

3. Writes to the left port are internally ignored when BUSYL outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYR outputs are driving low regardless of actual logic level on the pin. 

TRUTH TABLE 111- EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE(1) 
Functions Do - 07 Left Do - 07 Right Status 

No Action 1 1 Semaphore free 

Left Port Writes "a" to Semaphore a 1 Left port has semaphore token 

Right Port Writes "a· to Semaphore a 1 No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 1 a Right port obtains semaphore token 

Left Port Writes "a· to Semaphore 1 a No change. Left'port has no write access to semaphore 

Right Port Writes "1" to Semaphore a 1 Left port obtains semaphore token 

Left Port Writes ·1" to Semaphore 1 1 Semaphore free 

Right Port Writes "a" to Semaphore 1 a Right port has semaphore token 

Right Port Writes "1" to Semaphore 1 1 Semaphore free 

Left Port Writes ·0" to Semaphore o· 1 Right port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

NOTE: 27381b117 

1. This table denotes a sequence of events for only one of the eight semaphores on the IOT7005. 

7.18 17 
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1DT7005S/L 
HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

.---
I T a: 

~w 

MASTER CE SLAVE CE 0 
0 

Dual Port Dual Port 0 
RAM RAM w 
Busy (L) Busy (R) Busy (L) Busy (R) 0 

L.....-

~ I I 1 

MASTER CE SLAVE CE 
Dual Port Dual Port 
RAM RAM Busy (R) 

Busy (L) Busy (L) Busy (R) Busy (L) Busy (R) 

1 I I 1 
I 

2738 drw 20 

Figure 3. Busy and chip enable routing for both width and depth expansion with IDT1005 RAMs. 

FUNCTIONAL DESCRIPTION 
The IDn005 provides two ports with separate control, ad

dress and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7005 has an 
automatic power down feature controlled by CEo The CE 
controls on·chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE .high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 
If the user chooses to use the interrupt function, a memory 

location (mail box or message center) is aSSigned to each port. 
The left port interrupt flag (INTL) is set when the right port 
writes to memory location 1 FFE (HEX). The left port clears the 
interrupt by reading address location 1 FFE. Likewise, the 
right port interrupt flag (INTR) is set when the left port writes to 
memory location 1 FFF (HEX) and to clear the interrupt flag 
(INTH), the right port must read the memory location 1 FFF. 
The message (8 bits) at 1 FFE or 1 FFF is user-defined. If the 
interrupt function is not used, address locations 1 FFE and 
1 FFF are not used as mail boxes, but as part of the random 
access memory. Referto Table I forthe interrupt operation. 

BUSY LOGIC 
Busy Logic provides a hardware indication that both ports 

of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is "busy". The busy pin can 
then be usedto stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 

operation. If the write inhibit function of busy logic is not 
desirable, the busy logic can be disabled by placing the part 
in slave mode with the MIS pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit input pin. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired; unintended write operations can be prevented to a 
P0l1 by tying the busy pin for that port low. 

The busy outputs on the IDT 7005 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7005 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in.the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7005 RAM the busy pin is 
an output if the part is used as a master (MIS pin = H), and the 
busy pin is an input if the part used as a slave (MIS pin = L). 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a masterlslave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the master before the actual write pulse 
can be initiated with the R/Iii signal. Failure to observe this 
timing can result in a glitched internal write inhibit signal and 
corrupted data in the slave. 
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SEMAPHORES 
The IDT700S is an extremely fast dual-port 8K x 8 CMOS 

static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer's software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in fu nction to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict ariSing from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These. devices have an automatic 
power-down feature controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT700S contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IOT700S's hardware semaphores, which pro
vide a lockout mechanism without requiring complex .pro
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT700S does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called ''Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
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right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occaSionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT700S in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and RiW) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When acceSSing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessorcommunica
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side's output registerwhenthat side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing I 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema
phore in orderto guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
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that semaphore.on the right side during subsequent read. Had 
a sequence .of READ/WRITE been used instead, system 
c.ontenti.on pr.oblems c.ould have .occurred during the gap 
between the read and write cycles. 

It is important t.o n.ote that a failed semaph.ore request must 
be f.oll.owed by either repeated reads .or by writing a .one int.o 
the same l.ocati.on. The reas.on fer this is easily underst.o.od by 
l.o.oking at the simple l.ogic diagram .of the semaph.ore flag in 
Figure 4. Tw.o semaph.ore request latches feed int.o a 
semaph.ore flag. Whichever latch is first t.o present a zer.o t.o 
the semaphore flag will f.orce its side .of the semaph.ore flag 
lew and the ether side high. This c.onditi.on will c.ontinue until 
a .one is written t.o the same semaph.ore request latch. Sh.ould 
the .other side's semaph.ore request latch have been written t.o 
a zer.o in the meantime, the semaph.ore flag will flip .over t.o the 
.other side as seen as a .one is written int.o the first side's 
request latch. The second side's flag will new stay lew until its 
semaph.ore request latch is written t.o a .one. Fr.om this it is 
easy te understand that, if a semaph.ore is requested and the 
process.or which requested it n.o l.onger needs the res.ource, 
the entire system can hang up until a .one is written int.o that 
semaph.ore request latch. 

The critical case .of semaph.ore timing is when beth sides 
request a Single t.oken by attemptingt.owrite a zero int.o it atthe 
same time. The semaph.ore l.ogic is specially deSigned t.o 
res.olve this preblem. If simultane.ous requests are made, the 
l.ogic guarantees that .only .one side receives the t.oken. If .one 
side·is earlier than the .other in making the request, the first 
side t.o make the request will receive the t.oken. If beth 
requests arrive at the same time, the assignment will be 
arbitrarily made t.o .one perter the ether. 

One cautien that sh.ould be n.oted when using semaph.ores 
is that semaph.ores alene de net guarantee that access t.o a 
res.ource is secure. As with any p.owerful pr.ogramming 
technique, if semaph.ores are misused .or misinterpreted, a 
s.oftware errer can easily happen. 

Initializatien .of the semaph.ores is net aut.omatic and must 
be handled via the initializati.on pr.ogram at power-up. Since 
any semaph.ore request flag which c.ontains a zero must be 
reset t.o a .one, all semaph.ores .on beth sides sh.ould have a 
.one written int.o them at initializati.on fr.om beth sides t.o assure 
that they will be free when needed. 

USING SEMAPHORES-SOME EXAMPLES 
Perhaps the Simplest applicati.on .of semaph.ores is their 

applicati.on as res.ource markers fer the IDT7005's dual-pert 
RAM. Say the 8K x 8 RAM was t.o be divided int.o tw.o 4K x 8 
bl.ocks which were t.o be dedicated at any .one time t.o servicing 
either the left .or right pert. Semaph.ore 0 c.ould be used t.o 
indicate the side which w.ould c.ontrol the l.ower secti.on .of 
mem.ory, and Semaph.ore 1 c.ould be defined as the indicat.or 
fer the upper secti.on .of mem.ory. . 

T.o take 'a res.ource, in this example the l.ower 4K .of 
dual-port RAM, the pr.ocess.or.on the left pert c.ould write and 
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then read a zer.o in t.o Semaph.ore O. If this task were 
successfully c.ompleted (a zer.o was read back rather than a 
.one), the left pr.ocess.or w.ou Id assume c.ontr.ol .of the l.ower 4K. 
Meanwhile the right pr.ocess.orwas attempting t.o gain centr.ol 
.of the res.ource after the left pr.ocess.or, it w.ould read back a 
.one in response t.o the zer.o it had attempted t.o write int.o 
Semaph.ore O. At this point, the s.oftware ceuld cheese t.o try 
and gain c.o nt rei .of the sec.ond 4K secti.on by writing, then 
reading a zer.o inte Semaph.ore 1. If it succeeded in gaining 
c.ontr.ol, it w.ould l.ock .out the left side. 

Once the left side was finished with its task, it w.ould write 
a .one t.o Semaph.ore 0 and may then try t.o gain access t.o 
Semaph.ore 1. If Semaph.ore 1 was still .occupied by the right 
side, the left side c.ould und.o its semaph.ore request and 
perf.orm .other tasks until it was able t.o write, then read a zer.o 
int.o Semaph.ore 1. If the right pr.ocess.or perf.orms a similar 
task with Semaph.ore 0, this pr.ot.oc.ol w.ould all.ow the tw.o 
pr.ocess.ors t.o swap 4K blocks of dual-port RAM with each 
.other. 

The bl.ocks de net have to be any particular size and can 
even be variable, depending upon the c.omplexity of the 
s.oftware using the semaph.ore flags. All eight semaphores 
c.ould be used t.o divide the dual-pert RAM or .other shared 
res.ources int.o eight parts. Semaph.ores can even be as
signed different meanings.on different sides rather than being 
given a c.omm.on meaning on different sides rather than being 
given a c.omm.on meaning as was shewn in the example 
ab.ove. 

Semaph.ores are a useful f.orm.of arbitrati.on in systems like 
disk interfaces where the CPU must be l.ocked out of a secti.on 
.of mem.ory during a transfer and the I/O device cann.ot t.olerate 
any wait states. With the use .of semaph.ores, once the tw.o 
devices has determined which mem.ory area was "off-limits"t.o 
the CPU, beth the CPU and the I/O devices c.ould access their 
assigned p.ortiens of merrl.ory continu.ously without any wait 
states. 

Semaphores are also useful in applications where n.o 
mem.ory "WAIT" state is available.on one .or both sides. Once 
a semaph.ore handshake has been perf.ormed, both proces
s.ors can access their assigned RAM segments at full speed. 

An.other applicati.on is in the area of complex data struc
tures. In this case, bl.ock arbitrati.on is very impertant. Forthis 
applicati.on one processor may be responsible for building and 
updating a data structu re. The ether process.orthen reads and 
interprets that data structure. If the interpreting pr.ocess.or 
reads an inc.omplete data structure, a maj.or error conditi.on 
may exist. Theref.ore, s.ome s.ort .of arbitrati.on must be used 
between the tw.o different pr.ocessers. The building pr.ocess.or 
arbitrates fer the bleck, l.ocks it and then is able t.o g.o in and 
update the data structure. When the update is c.ompleted, the 
data structure bl.ock is released. This all.ows the interpreting 
pr.ocess.ort.o come back and read the complete data structure, 
thereby guaranteeing a c.onsistent data structure. 
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Figure 4. IDTI005 Semaphore LogIc 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 
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Power Speed 

A A 

Package Process/ 
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Y:lank 
G 
J 

L-______________ ~ F 

L68 

35 
~ ______________________ ~45 

55 
70 
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IL 

L-____________________________________ ~I 7005 
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Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

68-pin PGA 
68-pin PLCC 
68-pin Flatpack 
68-pin LCC 

Commercial OnlY} 

Speed in Nanoseconds 

Military Only 

Standard Power 
Low Power 

64K (8K x 8) Dual-Port RAM 
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G HIGH-SPEED PRELIMINARY 

8K X 16 DUAL-PORT IDT7025S/L 

STATIC RAM 
Integrated Device Technology, Inc. 

FEATURES: more than one device 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• M/S = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• Interrupt Flag • High-speed access 
- Military: 35/45/55/70ns (max.) 
- Commercial: 25/30/35/45/55ns (max.) 

• Low-power operation 
- 10T7025S 

Active: 500mW (typ.) 
Standby: 5mW (typ.) 

- 10T7025L 
Active: 500mW (typ.) 
Standby: 1 mW (typ.) 

• Separate upper-byte and lower-byte control for 
multiplexed bus compatibility 

• IOT7025 easily expands data bus width to 32 bits or 
more using the Master/Slave select when cascading 

FUNCTIONAL BLOCK DIAGRAM 
RNh 
UBL 

A12L 

A10L 

I/0aL-1/0 15L 

I/OOL-I/O 7L 

BUSYL 
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/1 

• On-chip port arbitration logic 
• Full on-chip hardware support of semaphore signaling 

between ports 
• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TIL compatible, single 5V (±10%) power supply 
• Available in 84-pin PGA, quad f1atpack and PLCC 

DESCRIPTION: 
The IOT7025 is a high-speed 8K x 16 dual-port static RAM. 

The IOT7025 is designed to be used as a stand-alone 128K
bit dual-port RAM or as a combination MASTER/SLAVE dual
port RAM for 32-bit-or-more word systems. Using the lOT 
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MASTER/SLAVE dual-port RAM approach in 32-bit or wider 
memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature controlled by CE 
permits the on-Chip circuitry of each port to enter a very low 
standby power mode. 

PIN CONFIGURATIONS 

I/0al 
1/09l 

1/010l 
I/0lll 
1I0l2l 
1/013l 

GND 
1/014l 
1I01Sl 

Vce 
GND 

1/0 OR 
1/01R 
I/02R 
Vee 

1/03R 
1/04R 
I/OSR 
I/OSR 
1/07R 
I/0aR 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Fabricated using lOT's CEMOSTM high-performance tech
nology, these devices typically operate on only 500mW or 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 500llW from a 2V battery. 

The IDT7025 is packaged in plastic as well as ceramic 84-
pin PGA and 84-pin quad flatpack and PLCC. The military 
devices are processed 100% in compliance to the test meth
ods of MIL-STD-883, Method 5004. 

A7l 

ASl 

ASl 
A4l 

A3l 
A2l 
All 
AOl 
INTl 
BUSYl 
GND 
MIS 
BUSYR 
INTR 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
ASR 

2683 drw 02 

PLCC/FLATPACK 
TOP VIEW 

NOTES: 
1. All Vee pins must be connected to power supply. 
2. All GND pins must be connected to ground supply. 
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PIN CONFIGURATIONS (Continued) 

63 61 60 58 

1/07l 1/05l 1/04[; 1/02l 

66 64 62 59 

1/010l 1/08l 1I06l ,1/03l 

67 65 

1/011l 1/09l 

69 68 

1/013l 1I012l 

72 71 73 

1/015l 1/014l Vee 

75 70 74 

1/0 OR GND GND 

76 77 78 

1/01R 1I02R Vee 

79 80 
" 

1/03R 1/04R 

81 83 

1/05R 1/07R 

82 1 2 5 

1/06R 1I09R 1/0 lOR 1/013R 

84 3 4 6 

1/08R 1/011R 1/012R 1/014R 

A B 'C D 
NOTES: 
1. All Vee pins 'must be connected to power'supply. 
2. All GND pins must be connected to ground supply. 
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55 54 51 48 

1/00l OEL SEMl [8l 

56 49 50 47 
-

I/0ll UBl CEl A12l 

57 53 52 

GND Vee RlWl 

ID17025 

7 11 12 

GND GND SEMR 

8 10 14 17 

1/015R RIWR UBR AllR 

9 15 13 16 
-
OER LBR CER A12R 

E F G H 

84-PIN PGA 
TOP VIEW 

PIN NAMES 
Left Port 

CEl 

RIWl 

OEl 

AOl - A12l 

1/00l - 1/015l 

SEMl 

UBl 

LBl 

INTl 

BUSYl 

MIS 

Vee 

46 45 

A11l AlOl 

44 43 

A9l A8l 

41 

A6l 

38 

A3l 

33 35 

BUSYl AOl 

32 31 

GND MIS 

28 29 

AOR INTR 

26 

A2R 

23 

A5R 

20 22 

A8R A6R 

18 19 

Al0R A9R 

J, K 

Right Port 

CER 

RIWR 

OER 

AOR - A12R 

I/00R - 1/015R 

SEMR 

UBR 

LBR 

INTR 

BUSYR 

GND 

7;19 

42 

A7l 11 

40 

A5l ,10 

39 

A4l 09 

37 

A2l 08 

34 

INTl 07 

36 

All 06 

30 

BUSYR 05 

27 

A1R 04 

25 

A3R 03 

24 

A4R 02 

21 

A7R 01 

L 
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Names 

Chip Enable 

ReadIWrite Enable 

Output Enable 

Address 

Data Input/Output 

Semaphore Enable 

Upper Byte Select 

Lower Byte Select 

Interrupt Flag 

Busy Flag 

Master or Slave Select 

Power 

Ground 
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TRUTH TABLE- NON·CONTENTION READ/WRITE CONTROL 
Inputs(l) outputs 

CE RiW OE US LS SEM I/Os-15 1100-7 Mode 

H X X X X H Hi-Z Hi-Z Deselected: Power Down 

X X X H H H Hi-Z Hi-Z Both Bytes Deselected: Power Down 

L L X L H H DATAIN Hi-Z Write to Upper Byte Only 

L L X H L H Hi-Z DATAIN Write to Lower Byte Only 

L L X L L H DATAIN DATAIN Write to Both Bytes 

L H L L H H DATAoUT Hi-Z Read Upper Byte Only 

L H L H L H Hi-Z DATAoUT Read Lower Byte Only 

L H L L L H DATAoUT DATAoUT Read Both Bytes 

X X H X X X Hi-Z Hi-Z Outputs Disabled 

NOTE: 26831bIOl 
1. AOL - AI2L;t: AOR - A12R 

TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 
Inputs Outputs 

CE RiW OE US LS SEM 1/08-15 1/00-7 Mode 

H H L X X L DATAoUT DATAoUT Read Data in Semaphore Flag 

X H L H H L DATAoUT DATAoUT Read Data in Semaphore Flag 

H ...r X X X L DATAIN DATAIN Write DINO into Semaphoro Flag 

X ...r X H H L DATAIN DATAIN Write DINO into Semaphoro Flag 

L X X L X L - - Not Allowed 

L X X X L L - - Not Allowed 

26831b102 
ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to + 135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 26831b104 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM 

RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 

Ambient 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commercial O°C to +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
Vil Input Low Voltage -0.5(1) -

specification is not implied. Exposure to absolute maximum rating NOTE: 
conditions for extended periods may affect reliability. 1. VIL~ -3.0V for pulse width less than 20ns. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Symbol Parameter(l) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

GoUT Output Your = OV 11 pF 
Capacitance 

NOTE: 26821b103 
1. This parameter is determined by device characterization but is not 

production tested. 

7.19 

Vce 

5.0V± 10% 

5.0V ± 10% 

26831b105 

Max. Unit 

5.S V 

0 V 

6.0 V 

0.8 V 

26831bI06 
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IDT7025S/L 
HIGH-SPEED BK x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC = 5.0V ± 10%) 

10T7025S IDT7025L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

IllIl Input Leakage Current(5) Vee = 5.5V, VIN = OV to Vee - 10 - 5 IlA 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 IlA 

VOL Output Low Voltaqe IOl = 4mA - 0.4 - 0.4 V 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 
26831b107 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Vcc = 5.0V ± 10%) 

7025X25 7025X30 7025X35 
Test COM'LONLY COM'L ONLY 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Unit 

Icc Dynamic Operating CE :5 Vll, Outputs Open MIL. S - - - - - 400 rnA 
Current SEM ~ VIH . L - - - - - 340 

(Both Ports Active) f = fMAX(3) COM'L. S - 360 - 350 - 340 
L - 310 - 300 - 290 

IS81 Standby Current CER =.CEl~ VIH MIL. S - - - - - 85 rnA 
(Both Ports - TIL SEMR = SEMl~ VIH L - - - - - 65 

Level Inputs) f = fMAX(3) COM'L. S - 70 - 70 - 70 
L - 50 - 50 - 50 

IS~2 Standby Current CEl or CER~ VIH MIL. S - - - - - 290 rnA 
(One Port-TIL Active Port Outputs Open L - - - - - 250 

Level Inputs) f = fMAX(3) COM'L. S -- 250 - 250 - 240 
SEMR = SEMl~ VIH L - 220 - 215 - 210 

IS83 Full Standby Current Both Ports CEl and MIL. S - - - - - 30 rnA 
(Both Ports - All CER ~ Vee - 0.2V L - - - - - 10 

CMOS Level Inputs) VIN ~ Vee - O.2V or COM'L. S - 15 - 15 - 15 
VIN:S 0.2V, f = 0(4) L - 5 - 5 - 5 
SEMR = SEMl~ Vee - 0.2V 

IS84 Full Standby Current One Port CEl or MIL. S - - - - - 260 rnA 
(One Port-All CER ~ Vee - 0.2V L - - - - - 215 

CMOS Level Inputs) SEMR = SEMl~ Vee - 0.2V 
VIN ~ Vee - 0.2V or COM'L. S - 230 - 230 - 220 

VIN:5 0.2V 
Active Port Outputs Open, L - 190 - 190 - 180 
f = fMAX(3) 

NOTES: 26831bI08 
1. X in part numbers indicates power rating (S or L) 
2. Vcc = SV, TA = +2SoC. 
3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tAC, and using "AC Test Conditions" 

of input levels of GND to 3V. 
4. f = 0 means no address or control lines change. 
5. At Vcc ~ 1.0V input leakages are undefined. 

7.19 5 



IDTI025S/L 
HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATiNG TEMPERATURE AND SUPPLY VOLTAGE RANGE(1)(Continued) (Vec = 5.0V ± 10%) 

7025X45 7025X55 7025X70 
Test MIL ONLY 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Unit 

lee Dynamic Operating CE ~ Vll, Outputs Open MIL. S - 400 - 395 - 390 mA 
Current SEM ~VIH L - 340 - 335 - 330 

(Both Ports Active) f = fMAX(3) COM'L. S - 340 - 335 - -
L - 290 - 285 - -

IS81 Standby Current CEl = CER~ VIH MIL. S - 85 - 85 - 85 mA 
(Both Ports - TTL SEMR = SEMl~ VIH L - 65 - 65 - 65 

Level Inputs) f = fMAX(3) COM'L. S - 70 - 70 - -
L - 50 - 50 - -

IS82 Standby Current CER or CEl~ VIH MIL. S - 290 - 290 - 290 mA 
(One Port - TTL Active Port Outputs Open L - 250 - 250 - 250 

Level Inputs) f = fMAX(3) COM'L. S - 240 - 240 - -
SEMR = SEMl~ VIH L - 210 - 210 - -

IS83 Full Standby Current Both Ports CEl and MIL. S - 30 - 30 - 30 mA 
(Both Ports - All CER ~ Vee - 0.2V L - 10 - 10 - 10 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S - 15 - 15 - -
VIN ~ 0.2V, f = 0(4) L - 5 - 5 - -
SEMR = SEMl~ Vee - 0.2V 

IS84 Full Standby Current One Port CEl or MIL. S - 260 - 260 - 2GO mA 
(One Port-All CER ~ Vee - 0.2V 
CMOS Level Inputs) SEMR = SEMl~ Vee - 0.2V L - 215 - 215 - 215 

VIN ~ Vee - 0.2V or COM'L. S - 220 - 220 - -
VIN ~ 0.2V 
Active Port Outputs Open, L - 180 - 180 - -
f = fMAX(3) 

NOTES: 26831bI08 

1. X in part numbers indicates power rating (8 or L) 
2. Vee = SV, TA = +2Soe. 
3. At 1 = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle 01 1/tRC, and using "AC Test Conditions· 

01 input levels 01 GND to 3V. 
4. 1 = 0 means no address or control lines change. 
5. At Vee ~ 1.0V input leakages are undefined. 

7.19 6 
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IDT7025S/L 
HIGH·SPEED 8K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 
(VLC - 0 2V VHe - Vee - 0 2V) - -

Symbol Parameter Test Condition Min. Typ.(1) Max. Unit 

VDR Vcc for Data Retention Vcc = 2V 2.0 - - V 

ICCDR Data Retention Current CE ~ VHC I MIl. - - 4000 ~ 
VIN ~ VHC or ~ VLC I COM'l. - - 1500 

tCDR(3) Chip Deselect to Data Retention Time 0 - - ns 

tR(3) Operation Recovery Time tRC(2) - - ns 

NOTES: 26831bI09 

1. TA = +25°e, Vec = 2V 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

Vce VDR ~ 2V 

\~ __________ V_D_R __________ -JI w:s\\\\\\\\\\\\ 
AC TEST CONDITIONS 

Input Pulse Levels 

Input RiselFall Times 

GNDto 3.0V 

5ns Max. 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output load See Figures 1 & 2 

DATAoUT 

BUSY----, 

INT 130PF* 

1 "",>WO' 
Figure 1. Output Load 

26831bll0 

* Including scope and jig. 

7.19 

5V 

DATAoUT~""--"" 

775Q 

2683 drw04 

1250Q 

5pF* 

2683 drw 06 

Figure 2. Output Load 
(for tLl, tHZ, Iwz, lOW) 
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I DT7025S/L 
HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM MIUTARV AND COMMERCIAL TEMPERAWRE. RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(4) 

IOTI025X25 IOTI025X30 IOTI025X35 
COM'LONLY 'COM'LONLY 

Symbol ' . Parameter Min. Max. Min. Max. Min. Max. Unit 

REAO CYCLE 

tRC Read Cycle Time 25 - 30 - 35 - ns 

tAA Address Access Time - 25 - 30 - 35 ns 

tACE Chip Enable AcCess Time(3) - 25 - 30 - 35 ns 

tABE Byte Enable Access Time(3) .-. - 25 - 30 - 35 ns 

tAOE Output Enable Access Time - 13 - 15 - 20 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tLZ Output Low Z Time(1, 2) 3 - 3 - 3 - ns 

tHZ Output High Z Time(1, 2) - 15 - 15 - 15 ns 

tpu Chip Enable to Power Up Time(2) 0 - 0 - 0 - ns 

tPD Chip Disable to Power Down Time(2) - 50 - 50 - 50 ns 

tsop Semaphore Flag Update Pulse (OE or SEM) 12 - 15 - 15 - ns 

IOTI025X45 IOTI025X55 IOTI025X70 

. ~ ' .. MIL ONLY 
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

REAO CYCLE 

mc Read Cycle Time 45 - 55 - 70 - ns 

tAA Address Access Time - 45 - 55 - 70 , ns 

tACE Chip Enable Access Time(3) - 45 - 55 - 70 ns 

tABE Byte Enable Access Time(3) - 45 - 55 - 70 ns 

tAOE Output Enable Access Time - 25 - 30 - 35 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tLZ Output Low Z Time(1, 2) 5 - 5 - 5 - ns 

tHZ Output High Z Time(1,2) - 20 - 25 - 30 ns 

tpu Chip Enable to Power Up Time(2) 0 - 0 - 0 - ns 

tPD Chip Disable to Power Down Time(2) - 50 - 50 - 50 ns 

tsop Semaphore Flag Update Pulse (OE or SEM) 15 - 15 - 15 - ns 

~.'" I NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is~aranteed b~ot tested. 
3. To access RAM, CE = L, UB or LB = L, SEM = H. 
4. X in part numbers indicates power rating (S or L). 

7.19 8 



IDT7025S/L 
HIGH·SPEED 8K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WAVEFORM OF READ CYCLES(S) 

t4--------- tRC ----------~ 

ADDR 

l.--tABE(4) --~ ---......................... , 

Rm 

DATAoUT VALID DATA (4) 

BUSY OUT 

tBDD(3,4) 2683 drw 07 

NOTES: 
1. Timing depends on which signal is asserted last, DE, CE, LB, or Us. 
2. Timing depends on which signal is de-asserted first CE, DE, LB, or US. 
3. Required only if busy logic is being used to prevent read data corrupiion, during simultaneous accesses to the same location, in masters and master-slave 

width expansions. 
4. Start of valid data depends on which timing becomes effective last IABE, lADE, lACE, IAA or tBDD. 
5. SEM = H. 

TIMING OF POWER-UP POWER-DOWN 

2683 drw 08 

7.19 9 



1DT7025S/L 
HIGH·SPEED 8K x 16 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPL V VOLTAGE (5) 

IDT7025X25 
COM'LONLY 

Symbol Parameter Min. Max. 

WRITE CYCLE 

twe Write Cycle Time 25 -

tEW Chip Enable to End of Write(3) 20 -
tAW Address Valid to End of Write 20 -
tAS Address Set-up Time(3) 0 -
twp Write Pulse Width 20 -
twR Write Recovery Time 0 -
tDW Data Valid to End of Write 15 -
tHZ Output High Z Time(1, 2) - 15 

tDH Data Hold Time(4) 0 -
twz Write Enable to Output in High Z(1, 2) - 15 

tow Output Active trom End of Write(1, 2, 4) 0 -

tSWRD SEM Flag Write to Read Time 10 -
tsps SEM Flag Contention Window 10 -

IDT7025X45 

Symbol Parameter Min. Max. 

WRITE CYCLE 

twe Write Cycle Time 45 -
tEW Chip Enable to End of Write(3) 40 -

tAW Address Valid to End of Write 40 -
tAS Address Set-u~ Time(3) 0 -
twp Write Pulse Width 35 -
tWR Write Recovery Time 0 -
tDW Data Valid to End of Write 25 -
tHZ Output Hiqh Z Time(1, 2) - 20 

tDH Data Hold Time(4) 0 -
twz Write Enable to Output in High Z(1, 2) - 20 

tow Output Active from End of Write(1, 2, 4) 0 -
tSWRD SEM Flag Write to Read Time 10 -
tsps SEM Flag Contention Window 10 -

IDT7025X30 1DT7025X35 
COM'LONLY 
Min. Max. Min. Max. Unit 

30 - 35 - ns 

25 - 30 - ns 

25 - 30 - ns 

0 - 0 - ns 

25 - 30 - ns 

0 - 0 - ns 

20 - 25 - ns 

- 15 - 15 ns 

0 - 0 - ns 

- 15 - 15 ns 

0 - 0 - ns 

10 - 10 - ns 

10 - 10 - ns 

IDT7025X55 IDT7025X70 
MIL. ONLY 

Min. Max. Min. Max. Unit 

55 - 70 - ns 

45 - 50 - ns 

45 - 50 - ns 

0 - 0 - ns 

40 - 50 - ns 

0 - 0 - ns 

30 - 40 - ns 

- 25 - 30 ns 

0 - 0 - ns 

- 25 - 30 ns 

0 - 0 - ns 

10 - 10 - ns 

10 - 10 - ns 
NOTES: 268311>112 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is~aranteed but not tested. . 
3. To access RAM, CE = L, UB or LB = L, SEM = H. To access semaphore, CE = Hand SEM = L. Either condition must be valid for the entire lEw time. 
4. The specification for toH must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary 

over voltage and temperature, the actual toH will always be smaller than the actual tow. 
5. X in part numbers indicates power rating (S or L). 

7.19 10 
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IDT7025S/L 
HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1,3,5,8) 

twc 

ADDRESS ,~ ~~ Ir... 

j 
tHZ 

tAW 

~ .. 1/ 
~ J 

UBorLB ~[-
r... I 
~tAS(6) twp(2) tWR(7) 

~ .. 'l 

DATAooT 

04-- twz ~tow~ 
(4) (4) 

, 
~ ~ J 

tDW .'. tDH 

DATAIN ----'---------------iE'--__ . ------J--', 1----------
2683 drw09 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE, UB, LB CONTROLLED TIMING(1,3,5,8) 

twc 

ADDRESS 
,[- ~~ 

II\. 
tAW 

~[-
r... ,'-

_tAS6) tEW(2) tWR(7) I+-

UB or LB 
, 1/ 

\. I 

tDW .1. tDH 

DATAIN ---------------4E .... , ________ J_»----------
2683 drw 10 

NOTES: 
1. RlW must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low UB or LB and a low CE and a low RlW for memory array writing cycle. 
3. twR is measured from the earlier of CE or RiW (or SEM or RlW) going high to the end of write cycle. 
4. Durin!l..!bis period, the 1/0 pins are in the output state and input signals must not be applied. 
5. If the CE or SEM low transition occurs simultaneously with or after the RlW low transition, the outputs remain in the high impedance state. 
6. Timing depends on which enable signal is asserted last. 
7. Timing depends on which enable signal is de-asserted first. 
8. If ~ is low during RiW controlled write cycle, the write pulse width must be the larger of twp or (twz + tDW) to allow the 1/0 drivers to turn off and data to 

be placed on the bus for the required tDW. If OE is high during an RlW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 

7.19 11 



1DT7025S1L 
HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE(1) 

Ao-A2 

SEM 

DATAo---+--_____ r< 

RtW---+--""'\. 

2683 drw 11 

NOTE: 
1. CE = H for the duration of the above timing (both write and read cycle). 

TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION(1,3,4) 

AOA-A2A ___ M_A_T_C_H ___ ..JX .... ______ _ 

SIDE (2) "N RIW A 

SEMA 
-------' 

Aos-A2S 

SIDE(2) "8" RlWs 

SEMs I 
2683 drw 12 

NOTES: 
1. DOR = DOL = L, CER = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. "A" may be either left or right port. ·B..::Js th~site port from ·A:.:.... _ 
3. This parameter is measured from RlWA or SEMA going high to RlWs or SEMs going high. 
4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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IDT7025S/L 
HIGH-SPEED BK x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(6) 

IDT7025X25 IDT7025X30 IDT7025X35 
COM'LONLY COM'L ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

BUSY TIMING (MiS = H) 

tBAA BUSY Access Time to Address - 25 - 30 - 35 ns 

tBOA BUSY Disable Time to Address - 20 - 25 - 30 ns 

tBAC BUSY Access Time to Chip Enable or Byte Enable - 20 - 25 - 30 ns 

tBOC BUSY Disable Time to Chip Enable or Byte Disable - 17 - 20 - 25 ns 

tAps Arbitration Priority Set-up Time(2) 5 - 5 - 5 - ns 

tBOO BUSY Disable to Valid Data(S) - Note 3 - Note 3 - Note 3 ns 

BUSY liMING (MIS = L) 

tWB BUSY Input to Write(4) 0 - 0 - 0 - ns 

tWH Write Hold After BUSY(S) 17 - 20 - 25 - ns 

PORT-lO-PORT DELAY TIMING 

twoo Write Pulse to Data Delay(7) - 50 - 55 - 60 ns 

to~D Write Data Valid to Read Data Delay(7) - 35 - 40 - 45 ns 

1DT7025X45 IDT7025X55 IDT7025X70 
MIl. ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

BUSY TIMING (MIS = H) 

tBAA BUSY Access Time to Address - 35 - 45 - 45 ns 

tBOA BUSY Disable Time to Address - 30 - 40 - 40 ns 

tBAC BUSY Access Time to Chip Enable or Byte Enable - 30 - 40 - 40 ns 

tBOC BUSY Disable lime to Chip Enable or Byte Disable - 25 - 35 - 35 ns 

tAPS Arbitration Priority Set-up Time(2) 5 - 5 - 5 - ns 

tBOO BUSY Disable to Valid Data(S) - Note 3 - Note 3 - Note 3 ns 

BUSY TIMING (MIS = L) 

tWB BUSY Input to Write(4) 0 - 0 - 0 - ns 

tWH Write Hold After BUSY(S) 25 - 25 - 25 - ns 

PORT-TO-PORT DELAY TIMING 

twoo Write Pulse to Data Delay(7) - 70 - 80 - 95 ns 

toDD Write Data Valid to Read Data Delay(7) - 55 - 65 - 80 ns 

NOTES: 26831b113 

1. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (MIS = Hr. 
2. To ensure that the earlier of the two ports wins. 
3. tBDD is a calculated parameter and is the greater of 0, tWDD - tOW (actual) or tODD - tWP (actual). 
4. To ensure that the write cycle is inhibited during contention. 
5. To ensure that a write cycle is completed after contention. 
6. "x" is part numbers indicates power rating (S or L). 
7. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (MIS = L)". 
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IDT7025S1L 
HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(2) (MiS = H) 

twc 

ADDRR =>K MATCH )( 
twp 

RlWR ~" /V 

DATAIN R 

I+--to 

f )K VALID 

tAPS<1) 

ADDRL )~" MATCH 

\ I<-.B0'F 'BOO 
'r--", 

twoo 

DATAoUTL )E 
tooo(3) 

NOTES: 2683drw 13 
1. To ensure that the earlier of the two ports wins. 
2. eEL = ~R = L 
3. ~ = L for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAy(1,2) (MiS = L) 

twc 

ADDRR MATCH )( 
twp 

RlWR ~, // 

DATAIN R 

.-tDW 

>K" )( VALID 

ADDRL 

DATAoUTL 

MATCH 

twoo 

)E I 
tODD 

NOTES: 
1. BUSY input equals H for the writing port. 2683 drw 14 

2. CEl = CER = L 

TIMING WAVEFORM OF SLAVE WRITE (MIS = L) 

~~--------twp----~----~ 

BU: -{:~_B F~_H 
2683 drw 15 
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IDTI025S/L 
HIGH·SPEED 8K X 16,DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WAVEFORM OF BUSY ARBITRATION CONTROLLED BY,'CE TIMING(1) (MIS = H) 

ADDH,"A" ~' ADDRESSES MATCH ~ and "B" ~'--_________________ --'-___ ~ 

CE'B' . 

BUSY'B' -

WAVEFORM'OFBUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING(1)(M/S= H) 

ADDRESS "N" 

ADDR"B" MATCHING ADDRESS "N" 

BUSY'B" 
tBAA1-_· _______ tB_D_A} 

2683 drw 17 

NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "B" is the port opposite from "A". 
2. If tAPS is violated;"the'busy signal will be asserted on one side or another but there is no guarantee"'on which side busy will be asserted. 
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IDTI025S/L 
HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) 

IDT7025X25 IDT7025X30 IDT7025X35 
COM'LONLY COM'LONLY 

Symbol Parameter Min. I Max. Min. Max. Min. Max. Unit 

INTERRUPT TIMING 

tAS Address Set-up Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 20 - 25 - 30 ns 

tlNR Interrupt Reset Time - 20 - 25 - 30 ns 

I DT7025 X45 IDT7025X55 IDT7025X70 
MIL. ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

INTERRUPT TIMING 

tAS Address Set-up Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 35 - 40 - 50 ns 

tlNR Interrupt Reset Time - 35 - 40 - 50 ns 

NOTE: 26831b114 

1. ·x· in part numbers indicates power rating (S or L). 

WAVEFORM OF INTERRUPT TIMING(1) 

~---------------twc--------------~ 

t INS(3)~~ _________________ _ 

2683drw 18 II ~---------------tRC--------------~ 

ADDR"B" INTERRUPT CLEAR ADDRESS(2) 

CE"B" 

OE"B" 

INT"s" 

2683 drw 19 
NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "S" is the port opposite from "A·. 
2. See Interrupt truth table. 
3. Timing depends on which enable signal is asserted last. 
4. Timing depends on which enable signal is de-asserted first. 
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IDT7025S/l 
HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLES 

TRUTH TABLE I-INTERRUPT FLAG(1) 
Left Port Right Port 

RlWl CEl OEl AOl-A12l INTL RlWR CER OER AOR-A12R INTR Function 

L L X 1FFF X X X 

X X X X X X L 

X X X X L(3) L L 

X L L 1FFE H(2) X X 

NOTES: 
1. Assumes BUSYL = BUSYR = H. 
2. If BUSYL = L. then no change. 
3. If BUSYR = L. then no change. 

TRUTH TABLE 11- ADDRESS BUSY 
ARBITRATION 

Inputs Outputs 

AOL-A12L 
CEl CER AOR-A12R BUSYL(l) BUSYR(l) Function 

X X NO MATCH H H Normal 

H X MATCH H H Normal 

X H MATCH H H Normal 

L L MATCH (2) (2) Write Inhibit(3) 

NOTES: 26831b116 

X X L(2) Set Right INTR Flag 

L 1FFF H(3) Reset Right INTR Flag 

X 1FFE X Set Left INTL Flag 

X X X Reset Left INTL Flag 

26831b115 

1. Pins BUSYL and BUSYR are both outputs when the part is configured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7025 are push pull. not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inputs to the opposite port became stable after 
the address and enable inputs of this port. If lAPS is not met. either BUSYL or BUSYR = Low will result. BUSYL and BUSYR outputs cannot be low 
simultaneouly. 

3. Writes to the left port are internally ignored when BUSYL outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYR outputs are driving low regardless of actual logic level on the pin. 

TRUTH TABLE 111- EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE(1) 
Functions Do - 015 Left Do - 015 Right Status 

No Action 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

Right Port Writes "0" to Semaphore 0 1 No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 1 0 Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 1 0 No change. Left port has no write access to semaphore 

Right Port Writes "1" to Semaphore 0 1 Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

Right Port Writes "0" to Semaphore 1 0 Right port has semaphore token 

Right Port Writes "1" to Semaphore 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Right port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

NOTE: 26831bI17 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT7025. 
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Figure 3. Busy and chip enable routing for both width and depth expansion with 1DT7025 RAMs. 

FUNCTIONAL DESCRIPTION 
The 10T7025 provides two ports with separate control, 

address and I/O pins that permit independent access for reads 
or writes to any location in memory. The 10T7025 has an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 
If the user chooses to use the interrupt function, a memory 

location (mail box ormessage center) is assigned to each port. 
The left port interrupt flag (INTL) is set when the right port 
writes to memory location 1 FFE (HEX). The left port clears the 
interrupt by reading address location 1 FFE. Likewise, the 
right port interrupt flag (INTR) is set when the left port writes to 
memory location 1 FFF (HEX) and to clear the interrupt flag 
(INTR). the right port must read the memory location 1 FFF. 
The message (16 bits) at 1 FFE or 1 FFF is user-defined. If the 
interrupt function is not used, address locations 1 FFE and 
1 FFF are not used as mail boxes, but as part of the random 
access memory. Referto Table I forthe interrupt operation. 

BUSY LOGIC 
Busy Logic provides a hardware indication that both ports 

of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAMis "busy". The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 

operation. If the write inhibit function of busy logic is not 
desirable, the busy logic ~an be disabled by placing the part 
in slave mode with the MIS pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit in"p!:!!_J~.in. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the lOT 7025 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IOT7025 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a I 
write inhibit signal. Thus on the IDT7025 R~. M the busy pin is 
an output if the part is used as a master (MIS pin = H), and the 
busy pin is an input if the part used as a slave (MiS pin = L). , 

If two or more master parts were used when expanding in ' 
width, a split decision could result with one master indicating' 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a masterlslave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the master before the actual write pulse 
can be initiated with either the Riw signal orthe byte enables. 
Failure to observe this timing can result in a glitched internal 
write inhibit signal and corrupted data in the slave. 
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SEMAPHORES 
The I DT7025 is an extremely fast dual-port 8K x 16 CMOS 

static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer's software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feature controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7025 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7025's hardware semaphores, which pro
vide a lockout mechanism without requiring complex pro
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7025 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independent ofthe dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation." In this method, thestate of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This pro'cessor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. Ifit 
was not successful in setting the latch, it determines that the 
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right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 

. its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7025 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, DE, and Rm) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side's output register when that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema
phore in orderto guarantee that no system level contention will 
occur .. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
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that semaphore on the right side during subsequent read. Had 
a sequence of READIWRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side's semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 
request latch. The second side's flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or miSinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES-SOME EXAMPLES 
Perhaps the simplest application of semaphores is their 

application as resource markers for the I DT702S's dual-port 
RAM. Say the 8K x 16 RAM was to be divided into two 4K x 
16 blocks which were to be dedicated at anyone time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 4K of 
dual-port RAM, the processor on the left port could write and 
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then read a zero in to Semaphore O. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor wou Id assume control of the lower 4K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore O. At this point, the software could choose to try 
and gain control of the second 4K section by writing, then 
reading a zero into Semaphore 1. If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1. If Semaphore 1 was still occupied by the right· 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as
signed different meanings on different sides rather than being 
given a common meaning on different sides rather than being 
given a common meaning as was shown in the examplo 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the liD device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was "off-limits" to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT" state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc-I 
tures. In this case, block arbitration is very important. Forthis 
application one processor may be responsible for building and 
updating a data structu re. The other processor then reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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Figure 4. IDTI025 Semaphore Logic 

ORDERING INFORMATION 

lOT XXX XX 

Device 
Type 

A 999 

Power Speed 

A A 

Package Process! 
Temperature 

Range 

Y:lank 
PG 

~ ________ ~ ____ ~ G 
J 
F 

25 
30 

Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

84-pin Plastic PGA 
84-pin PGA 
84-pin PLCC 
84-pin Flatpack 

Commercial Only 
~------------------------j 35 

45 
55 
70 

Commercial onlY} 

Speed in Nanoseconds 

Military Only 

~ ____________________________ ~S Standard Power 
L Low Power 

~--------------------------------~7025 128K (8K x 16) Dual-Port RAM 
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G HIGH-SPEED PRELIMINARY 

16K x 8 DUAL-PORT IOTIOO6S/L 

STATIC RAM 
Integrated Device Technology, Inc. 

FEATURES: Mis = L for BUSY input on Slave 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• Interrupt Flag 
• On-chip port arbitration logic 
• Full on-chip hardware support of semaphore signaling • High-speed access 

- Military: 45/55/70ns (max.) 
- Commercial: 35/45/55ns (max.) 

• Low-power operation 
- IDT7006S 

Active: 500mW (typ.) 
Standby: 5mW (typ.) 

- IDT7006L 
Active: 500mW (typ.) 
Standby: 1 mW (typ.) 

• IDT7006 easily expands data bus width to 16 bits or 
more using the Master/Slave select when cascading 
more than one device 

• M/S = H for BUSY output flag on Master 

FUNCTIONAL BLOCK DIAGRAM 
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• Fully asynchronous operation from either port 
• Battery backup operation-2V data retention 
• TTL compatible, single 5V (±10%) power supply 
• Available in 68-pin PGA, quad flatpack, LCC and PLCC 

DESCRIPTION: 
The IDT7006 is a high-speed 16K x 8 dual-port static RAM. 

The IDT7006 is designed to be used as a stand-alone 128K
bit dual-port RAM or as a combination MASTER/SLAVE dual
port RAM for 16-bit-or-more word systems. Using the lOT 
MASTER/SLAVE dual-port RAM approach in 16-bit or wider 
memory system applications results in full-speed, error-free 
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operation without the need tor additional discrete logic. 
This device provides two independent ports with separate 

control, address and I/O pins that permit independent, 
asynchronous access tor reads or writes to any location in 
memory. An automatic power down feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using lOT's CEMOSTM high-performance tech
nology, these devices typically operate on only 500mW or 

PIN CONFIGURATIONS 

1I02l 
1I03l 
1I04L 
1I05L 
GND 
1I0SL 
1I01L 
Vee 

GND 
I/OOR 
1/01R 
1/02R 
Vee 

1/03R 
1/04R 
I/OSR 
I/OSR 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

power at maximum access times as fast as 35ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 500JlW from a 2V battery. 

The IDT7006 is packaged in plastic as well as ceramic 68-
pin PGA and 68-pin quad flatpack, LCC and PLCC. The 
military devices are processed 100% in compliance to the test 
methods of MIL-STD-883, Method 5004. 

A5l 
A4L 
A3l 
A2l 
A1L 
AOL 
INTL 
BUSYL 
GND 
MIS 
BUSYR 
INTR 
AOR 
Am 
A2R 
A3R 
A4R 

2739 drw 02 

LCC/PLCC/FLATPACK 
TOP VIEW 

NOTES: 
1. All Vee pins must be connected to power supply. 
2. All GND pins must be connected to ground supply. 
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PIN CONFIGURATIONS (Continued) 

51 50 48 
11 A5l A4l A2l 

53 52 49 47 
10 All A6l A3l A1l 

55 54 

09 A9l A81 

57 56 

08 A11l A10l 

59 58 

07 Vee A12l 

61 60 

06 NC A13l 

63 62 
05 SEMl CEl 

65 64 

04 OEl RNJL 

67 66 
03 1/00l NC 

68 1 3 5 
02 1/01l 1/02l 1/04l GNO 

2 4 6 
01 1/03l 1/05l 1/06l 

A B C D 
NOTES: 
1. All Vee pins must be connected to power supply. 
2. All GND pins must be connected to ground supply. 
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46 44 42 
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45 43 41 
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14 16 17 
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PIN NAMES 
Left Port Right Port 

CEl CER 

RlWl RlWR 

OEl OER 

AOl - A13l AOR - A13R 

I/OOl - I/07l I/OOR - I/07R 

SEMl SEMR 

INTl INTR 

BUSYl BUSYR 

MIS 

Vee 

GND 

7.20 

34 

A5R 

33 

A6R 

31 

A8R 

29 

A10R 

27 

A12R 

25 

A13R 

23 

CER 

21 

RtWR 

19 

NC 

L 
2739 drw03 

Names 

Chip Enable 

ReadlWrite Enable 

Output Enable '0. 

Address 

Data Input/Output 

Semaphore Enable 

Interrupt Flag 

Busy Flag 

Master or Slave Select 

Power 
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TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 
Inputs(1) Outputs 

CE RIW OE SEM 1100-7 Mode 

H X X H Hi-Z Deselected: Power Down 

L L X H DATAIN Write to Memory 

L H L H DATAoUT Read Memory 

X X H X Hi-Z Outputs Disabled 

NOTE: 273911>101 

1. AOL - A13L ~ AOR - A13R 

TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 
Inputs Outputs 

CE RIW OE SEM 1100-7 Mode 

H H L L DATAoUT Read Data in Semaphore Flag 

H ...r X L DATAIN Write DINO into Semaphore Flag 

L X X L - Not Allowed 

273911>102 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 273911>104 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 

Ambient 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commercial O°Cto +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

specification is not implied. Exposure to absolute maximum rating ~mTE: 
conditions for extended periods may affect reliability. 1. VIL~ -3.0V for pulse width less than 20ns. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Output VOUT = OV 11 pF 
Capacitance 

NOTE: 273911>103 

1. This parameter is determined by device characterization but is not 
production tested. 

7.20 

Vee 
5.0V ± 10% 

5.0V ± 10% 
273911>105 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

27:r.llbl06 
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IDT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vce = 5.0V ± 10%) 

IOTIOO6S IOTIOO6L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

IILlI Input Leakage Current(S) Vee = 5.5V, VIN = OV to Vee - 10 - 5 IlA 

Illol Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 JlA 

VOL Output Low Voltage IOl = 4mA - 0.4 - 0.4 V 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 

27391b107 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Vec = 5.0V ± 10%) 

7006X35 
Test COM'LONLY 

Symbol Parameter Condition Version Typ.(2) Max. Unl 

lee Dynamic Operating CE :::; Vll, Outputs Open MIL. S - - mA 
Current SEM ~ VIH L - -
(Both Ports Active) f = fMAX(3) COM'L. S - 340 

L - 290 

1581 Standby Current CER = CEl~ VIH MIL. S - - mA 
(Both Ports - TTL SEMR = SEMl~ VIH L - -
Level Inputs) f = fMAX(3) COM'L. S - 70 

L - 50 

1582 Standby Current CEl or CER~ VIH MIL. S - - mA 
(One Port - TTL Active Port Outputs Open L - -
Level Inputs) f = fMAX(3) COM'L. S - 240 

SEMR = SEMl~ VIH L - 210 

1583 Full Standby Current Both Ports CEl and MIL. S - - mA 
(Both Ports - All CER ~ Vee - 0.2V L - -
CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S - 15 

VIN:::; 0.2V, f = 0(4) L - 5 
SEMR = SEMl~ Vee - 0.2V 

1584 Full Standby Current One Port CEl or MIL. S - - mA 
(One Port-All CER ~ Vee - 0.2V L - -
CMOS Level Inputs) SEMR = SEMl~ Vee - 0.2V 

VIN ~ Vee - 0.2V or COM'L. S - 220 

VIN:::; 0.2V 
Active Port Outputs Open, 
f = fMAX(3) 

L - 180 

NOTES: 273911>108 

1. X in part numbers indicates power rating (8 or L) 
2. Vee = SV, TA = +2SoC. 
3. At 1 = fMAX, address and data inputs (except Output Enable) are cycling at the maximum Irequency 01 read cycle 01 l1tRC, and using "AC Test Conditions" 

01 input levels 01 GND to 3V. 
4. f = 0 means no address or control lines change. 
5. At Vcc $; 1.0V input leakages are undefined. 

7.20 5 
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1DT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1)(Continued) (Vcc = 5.0V ± 10%) 

7006X45 7006X55 7006X70 
Test MIL ONLY 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max.· Unit 

lee Dynamic Operating CE ~ Vll, Outputs Open MIL. S - 400 - 395 - 390 mA 
Current SEM ~ VIH L - 340 - 335 - 330 

(Both Ports Active) f = fMAX(3) COM'L. S - 340 - 335 - -
L - 290 - 285 - -

ISBl Standby Current CEl = CER~ VIH MIL. S - 85 - 85 - 85 mA 
(Both Ports - TIL SEMR = SEMl~ VIH L - 65 - 65 - 65 

Level Inputs) f = fMAX(3) COM'L. S - 70 - 70 - -
L - 50 - 50 - -

ISB2 Standby Current CER or CEl~ VIH MIL. S - 290 - 290 - 290 mA 
(One Port-TIL Active Port Outputs Open L - 250 - 250 - 250 

Level Inputs) f = fMAX(3) COM'L. S - 240 - 240 - -
SEMR = SEMl~ VIH L - 210 - 210 - -

ISB3 Full Standby Current Both Ports CEl and MIL. S - 30 - 30 - 30 mA 
(Both Ports - All CER ~ Vee - 0.2V L - 10 - 10 - 10 

CMOS Level Inputs) VIN ~ Vee - 0.2V or COM'L. S - 15 - 15 - -
VIN ~ 0.2V, f = 0(4) L - 5 - 5 - -
SEMR = SEMl~ Vee - 0.2V 

ISB4 Full Standby Current One Port CEl or MIL. S - 260 - 260 - 260 mA 
(One Port-All CER ~ Vee - 0.2V 
CMOS Level Inputs) SEMR = SEMl~ Vee - O.2V L - 215 - 215 - 215 

VIN ~ Vee - 0.2V or COM'L. S - 220 - 220 - -
VIN ~ O.2V 
Active Port Outputs Open, 
f = fMAX(3) 

L - 180 - 180 - -

NOTES: 27391b108 

1. X in part numbers indicates power rating (S or L) 
2. Vee = 5V, TA = +2SoC. 
3. At 1 = IMAX, address and data inputs (except Output Enable) are cycling at the maximum Irequency 01 read cycle 01 1/tRC, and using "AC Test Conditions" 

01 input levels 01 GND to 3V. 
4. 1 = 0 means no address or control lines change. 
5. At Vee s 1.0V input leakages are undefined~ 

7.20 6 



1DT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 
(VLC = O.2V, VHC = VCC - O.2V) 

Symbol Parameter Test Condition 

VOR Vcc for Data Retention Vcc = 2V 

ICCOR Data Retention Current CE ~ VHC I MIL. 

VIN ~ VHC or ~ VLC I COM'L. 

tCOR(3) Chip Deselect to Data Retention Time 

tR(3) Operation Recovery Time 

NOTES: 
1. TA = +25°C, Vcc = 2V 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 

VCC 

CE 7I//////'VIH 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

DATA RETENTION MODE 

VOR ~ 2V 

\~ __________ V_D_R __________ -JI 

GND to 3.0V 

Sns Max. 

1.SV 

1.SV 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1 & 2 

2739 tbl10 

DATAoUT 

BUSY ----, 

INT 130PF* 

Min. Typ.(1) Max. Unit 

2.0 - - V 

- - 4000 ~A 

- - 1500 

0 - - ns 

tRC(2) - - ns 

27391b1 09 

~\\\\\\\\\\\\\ 
273Q drw ().4 

5V 

12S0n 

1 DATA OUT -_-.... 

2739 drw 05 

Figure 1. Output Load 

* Including scope and jig. 

7.20 

nsn SpF* 

2739 drw 06 

Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 
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1DT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(4) 

IDT7006X35 
COM'LONLY 

Symbol Parameter Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 35 - ns 

1M Address Access Time - 35 ns 

lACE Chip Enable Access Time(3) - 35 ns 

lAOE Output Enable Access Time - 20 ns 

tOH Output Hold from Address Change 3 - ns 

tlZ Output Low Z Time(1, 2) 3 - ns 

tHZ Output High Z Time(I, 2) - 15 ns 

tpu Chip Enable to Power Up Time(2) 0 - ns 

tPD Chip Disable to Power Down Time(2) - 50 ns 

tsoP Semaphore Flag Update Pulse (OE or SEM) 15 - ns 

IDT7006X45 IDT7006X55 IDT7006X70 
MIL ONLY 

Symbol Parameter Min. Max. Min. Max. Min. I Max. Unit 

READ CYCLE 

tRC Read Cycle Time 45 - 55 - 70 - ns 

1M Address Accec;s Time - 45 - 55 - 70 ns 

lACE Chip Enable Access Time(3) - 45 - 55 - 70 ns 

lAOE Output Enable Access Time - 25 - 30 - 35 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tlZ Output Low Z Time(1, 2) 5 - 5 - 5 - ns 

tHZ Output High Z Time(I, 2) - 20 - 25 - 30 ns 

tpu Chip Enable to Power Up Time(2) 0 - 0 - 0 - ns 

tPD Chip Disable to Power Down Time(2) - 50 - 50 - 50 ns 

tsop Semaphore Flag Update Pulse (OE or SEM) 15 - 15 - 15 - ns 

NOTES: 27391bll1 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3. To access RAM, CE = L, SEM = H. 
4. X in part numbers indicates power rating (S or L). 

7.20 8 



1DT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

WAVEFORM OF READ CYCLES(5) 

14---------- tRC ----------~ 

ADDR 

DATA OUT VALID DATA(4) 

2739 drw 07 

NOTES: 
1. Timing depends on which signal is asserted last, OE or CEo 
2. Timing depends on which signal is de-asserted first CE or OE. 
3. Required only if busy logic is being used to prevent read data corruption, during simultaneous accesses to the same location, in masters and mastor-slavo 

width expansions. 
4. Start of valid data depends on which timing becomes effective last lABE, lAOE, lACE, lAA or tBDD. 
5. SEM = H. 

TIMING OF POWER-UP POWER-DOWN 

2739 drw 08 
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IDT7006S/l 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (5) 

Symbol Parameter 

WRITE CYCLE 

twc Write Cycle Time 

tEW Chip Enable to End of Write(3) 

tAW Address Valid to End of Write 

tAS Address Set-up Time(3) 

twp Write Pulse Width 

twR Write Recovery Time 

tow Data Valid to End of Write 

tHZ Output High Z Time(1, 2) 

tOH Data Hold Time(4) 

twz Write Enable to Output in High Z(1, 2) 

tow Output Active from End of Write(1, 2, 4) 

tSWRD SEM Flag Write to Read Time 

tsps SEM Flag Contention WindoW 

Min. 

35 

30 

30 

0 

30 

0 

25 

-
0 

-
0 

10 

10 

IOTI006X45 

Symbol Parameter Min. Max. 

WRITE CYCLE 

twc Write Cycle Time 45 -
tEW Chip Enable to End of Write(3) 40 -

tAW Address Valid to End of Write 40 -
tAS Address Set-up Time(3) 0 -
twp Write Pulse Width 35 -

tWR Write Recovery Time 0 -
tow Data Valid to End of Write 25 -
tHZ Output High Z Time(1, 2) - 20 

tOH Data Hold Time(4) 0 -
twz Write Enable to Output in Hiqh Z(1, 2) - 20 

tow Output Active from End of Write(1, 2, 4) 0 -
tSWRD SEM Flag Write to Read Time 10 -
tsps SEM Flag Contention Window 10 -

IOTI006X35 

Max. Unit 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

15 ns 

- ns 

15 ns 

- ns 

- ns 

- ns 

IOTI006X55 IOTI006X70 
MIL. ONLY 

Min. Max. Min. Max. Unit 

55 - 70 - ns 

45 - 50 - ns 

45 - 50 - ns 

0 - 0 - ns 

40 - 50 - ns 

0 - 0 - ns 

30 - 40 - ns 

- 25 - 30 ns 

0 - 0 - ns 

- 25 - 30 ns 

0 - 0 - ns 

10 - 10 - ns 

10 - 10 - ns 

NOTES: 273911>112 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is~aranteed but not tested. __ _ 
3. To access RAM, CE = L, SEM = H. To access semaphore, CE = Hand SEM = L. Either condition must be valid for the entire tEW time. 
4. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 

over voltage and temperature, the actual tDH will always be smaller than the actual tow. 
5. X in part numbers indicates power rating (S or L). 

7.20 10 



1DT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1,3,5,8) 

twc 

ADDRESS ~~ 
/ 

~~ 
J 

I 
tHZ 

.f 
tAW 

\ J 

_tAS(6) tWp(2) tWR(7) 

~r )'-

-twz -tow 

DATA our (4) V (4) \ 
J] f'. j 

tow •• tOH 

DATAIN ----------------------------~~~--------------~--~-----------------
2739 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE CONTROLLED TIMING(1,3,5,O) 

twc 

ADDRESS ~l- W-
I J~ 

tAW 

1 .~ 
J 

+-tAS6) tEW(2) tWR(7) r--

tDW .111 tDH 

DATAIN --------------------------------~~ __________________ ~--~r--------------------
2739drw 10 

NOTES: I 
1. RJW must be high during all address transitions. . 
2. A write occurs during the overlap (tEW or twp) of a low CE and a low RJW for memory array writing cycle. 
3. twR is measured from the earlier of CE or RJW (or SEM or RJW) going high to the end of write cycle. 
4. Durin9..!!:is period, the 110 pins are in the output state and input signals m~st not be applied. 
5. If the CE or SEM low transition occurs simultaneously with or after the RIW low transition, the outputs remain in the high impedance state. 
6. TIming depends on which enable signal is asserted last. 
7. TIming depends on which enable signal is de-asserted first. 
8. If OE is low during RJW controlled write cycle, the write pulse width must be the larger of twp or (twz + tDW) to allow the 1/0 drivers to turn off and data to 

be placed on the bus for the required tDW. If OE is high during an RJW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 

7.20 11 



IDT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE(1) 

DATAo----~------~ 

Rm ----~----...... 

2739 drw 11 
NOTE: 
1. CE = H for the duration of the above timing (both write and read cycle). 

TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION(1,3,4) 

NOTES: 
1. DaR = DOL = L, CER = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. "A- may be either lett or right port. "S" is the opposite port from "A". 
3. This parameter is measured from R/WA or SEMA going high to RiWs or SEMs going high. 
4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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1DT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(6) 

IDT7006X35 
COM'LONLY 

Symbol Parameter Min. Max. Unit 

BUSY TIMING (MIS = H) 

tBAA BUSY Access Time to Address - 35 ns 

tBOA BUSY Disable Time to Address - 30 ns 

tBAC BUSY Access Time to Chip Enable - 30 ns 

tBOC BUSY Disable Time to Chip Enable - 25 ns 

tAPS Arbitration Priority Set-up Time(2) 5 - ns 

tsoo BUSY Disable to Valid Data(S) - Nota 3 ns 

BUSY TIMING (MIS = L) 

tws BUSY Input to Write(4) 0 - ns 

tWH Write Hold After BUSY(S) 25 - ns 

PORT-TO-PORT DELAY TIMING 

twoo Write Pulse to Data Delay(7) - 60 ns 

tODD Write Data Valid to Read Data Delay(7) - 45 ns 

1DT7006X45 IDT7006X55 IDT7006X70 
MIL ONLY 

Svmbol Parameter Min, Max, Min, Max. Min. Max. Unit 

BUSY TIMING (MIS = H) 

tSAA BUSY Access Time to Address - 35 - 45 - 45 ns 

tSOA BUSY Disable Time to Address - 30 - 40 - 40 ns 

tSAC BUSY Access Time to Chip Enable - 30 - 40 - 40 ns 

tBOC BUSY Disable Time to Chip Enable - 25 - 35 - 35 ns 

tAPS Arbitration Priority Set-up Time(2) 5 - 5 - 5 - ns 

tsoo BUSY Disable to Valid Data(S) - Note 3 - Note 3 - Note 3 ns 

BUSY TIMING (MIS = L) 

twa BUSY Input to Write(4) 0 - 0 - a - ns 

tWH Write Hold After BUSY(S) 25 - 25 - 25 - ns 

PORT-TO-PORT DELAY TIMING 

twoo Write Pulse to Data Delay(7). - 70 - 80 - 95 ns 

tooo Write Data Valid to Read Data Delay(7) - 55 - 65 - 80 ns I 
I 

NOTES: 27391b113 

1. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (MIS = H)". 
2. To ensure that the earlier of the two ports wins. 
3. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual) or tODD - tOW (actual). 
4. To ensure that the write cycle is inhibited during contention. 
5. To ensure that a write cycle is completed after contention. 
6. "x" is part numbers indicates power rating (S or L). 
7. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (MIS = L)". 
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IDT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(2) (MIS = H) 

twc 

ADDRR =>K MATCH )( 
twp 

RtWR ~K / 
/ 

DATA IN R 

-tow 

>~r ~f VALID /, 
tAPsll) 

ADDRL )("" MATCH 

BUSYL 
\ . -tBD'FtBIlD 
'r--.", 

twoo 

DATAOUTL )E 
tooo(3) 

NOTES: 2739drw 13 
1. To ensure that the earlier of the two ports wins. 
2. CEl = CER = L 
3. OE = L for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAy(1,2)(M/S= L) 

twc 

ADDRR MATCH )K 
twp 

RlWR ~K. /v 

DATA IN R 

f4-tow i DH 

)K VALID 

ADDRL MATCH 

twoo 

DATAOUTL )E 
tO~~ 

NOTES: 
1. BUSY input equals H for the writing port. 2739drw 14 

2. CEl = CER = L 

TIMING WAVEFORM OF SLAVE WRITE (MIS = L) 

~~--------twP----~----~ 

BU: -i:W_B F~_H 
2739 drw 15 
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IDTI006S/L 
HIGH"SPEED 16K x 8 DUAL"PORT STATIC RAM MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING(1) (MIS = H) 

ADDR "A" ~~ ________________ V-. and "B" ~ ADDRESSES MATCH ~ 

tAPS~_tBAC=j --+-rtBD-~,~ 
.. ~ -A' 2739 drw 16 

WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING(1)(M/S = H) . 

ADDRESS "N" 

ADDR"B" MATCHING ADDRESS "N" 

BUSY"B" 
tBAA={~ ___ tB_DA} 

2739 drN 17 

NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "S" is the port opposite from "A". 
2. If tAps is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 

7.20 15 
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1DT7006S/L 
HIGH·SPEED 16K x 8 DUAL·PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) 

1DT7006X35 
COM'LONLY 

Symbol Parameter Min. Max. Unit 

INTERRUPT TIMING 

tAs Address Set·up Time 0 - ns 

tWR Write Recovery Time 0 - ns 

tiNS Interrupt Set Time - 30 ns 

tlNR Interrupt Reset Time - 30 ns 

1DT7006X45 IDT7006X55 IDT7006X70 
MIL. ONLY 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

INTERRUPT TIMING 

tAs Address Set·up Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 35 - 40 - 50 ns 

tiNR Interrupt Reset Time - 35 - 40 - 50 ns 

NOTE: 273911>114 

1. "x" in part numbers indicates power rating (S or L). 

WAVEFORM OF INTERRUPT TIMING(1) 

~----------------twc--------------~ 

CE"A' 

INT"s" 

tINS(3)~ 

~------
2739 drw 18 

~----------------tRc--------------~ 

ADDR"s" INTERRUPT CLEAR ADDRESS(2) 

CE"s" 

OE"s" 

INT"s" 

2739 drw 19 
NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "S" is the port opposite from "A". 
2. See Interrupt truth table. 
3. Timing depends on which enable signal is asserted last. 
4. Timing depends on which enable signal is de-asserted first. 
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1DT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLES 

TRUTH TABLE I-INTERRUPT FLAG(1) 
Left Port Right Port 

RlWl CEl OEl AOl-A13l INTl RlWR CER 

L L X 3FFF X X X 

X X X X X X L 

X X X X L(3) L L 

X L L 3FFE H(2) X X 

NOTES: 
1. Assumes BUSYL = BUSYR = H. 
2. If BUSYL = L, then no change. 
3. If BUSYR = L, then no change. 

TRUTH TABLE 11- ADDRESS BUSY 
ARBITRATION 

Inputs Outputs 

AOl-A13L 
CEl CER AOR-A13R BUSYL(1) BUSYR(1) Function 

X X NO MATCH H H Normal 

H X MATCH H H Normal 

X· H MATCH H H Normal 

L L MATCH (2) (2) Write Inhibit(3) 

NOTES: 27391b116 

OER AOR-A13R INTR Function 

X X L(2) Set Right INTR Flag 

L 3FFF H(3) Reset Right INTR Flag 

X 3FFE X Set Left INn Flag 

X X X Reset Left INTL Flag 

27391b115 

1. Pins BUSYL and BUSYR are both outputs when the part is configured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7006 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inputs to the opposite port became stable after 
the address and enable inputs of this port. If lAps is not met, either BUSYL or BUSYR = Low will result. BUSYL and BUSYR outputs cannot be low 
simultaneouly. 

3. Writes to the left port are internally ignored when BUSYL outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYR outputs are driving low regardless of actual logic level on the pin. 

TRUTH TABLE 111- EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE(1) 
Functions Do - 07 Left Do - 07 Right Status 

No Action 1 1 Semaphore free 

Left Port Wr~es "0" to Semaphore 0 1 Left port has semaphore token 

Right Port Wr~es "0" to Semaphore 0 1 No change. Right side has no write access to semaphore 

Left Port Wr~es "1" to Semaphore 1 . 0 Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 1 0 No change. Left port has no write access to semaphore 

Right Port Wr~es "1" to Semaphore 0 1 Left port obtains semaphore token 

Left Port Wr~es "1" to Semaphore 1 1 Semaphore free 

Right Port Writes "0" to Semaphore 1 0 Right port has semaphore token 

Right Port Writes "1" to Semaphore 1 1 Semaphore free 

Left Port Wr~es "0" to Semaphore 0 1 Right port has semaphore token 

Left Port Wr~es "1" to Semaphore 1 1 Semaphore free 

NOTE: 27391b117 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT7006. 

7.20 17 
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1DT7006S/L 
HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

..---
r T a: _w 

MASTER CE SLAVE CE 0 

Dual Port Dual Port 
0 
() 

RAM RAM w 
Busy (L) Busy (R) Busy (L) Busy (R) 0 

L--

1 1 

MASTER CE SLAVE CE 
Dual Port Dual Port 
RAM RAM Busy (R) 

Busy (L) Busy (L) Busy (R) Busy (L) Busy (R) 

1 I 
I 

2739 drw 20 

Figure 3. Busy and chip enable routing for both width and depth expansion with 1DT7006 RAMs. 

FUNCTIONAL DESCRIPTION 
The I0T7006 provides two ports with separate control, ad

dress and 1/0 pins that permit independent access for reads 
or writes to any location in memory. The IOT7006 has an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE .high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 
If the user chooses to use the interrupt function, a memory 

location (mail box or message center) is aSSigned toeach port. 
The left port interrupt flag (INTL) is set when the right port 
writes to memory location 3FFE (HEX). The left port clears the 
interrupt by reading address location 3FFE. Likewise, the 
right port interrupt flag (INTR) is set.when the left port writes to . 
memory location 3FFF (HEX) and to clear the interrupt flag 
(INTR), the right port must read the memory location 3FFF. 
The message (8 bits) at 3FFE or 3FFF is user~defined. If the 
interrupt function is not used, address locations 3FFE and 
3FFF are not used as mail boxes, but as part of the random 
access memory. Referto Table 1 forthe interrupt operation. 

BUSY LOGIC 
Busy Logic provides a hardware indication that both ports 

of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is "busy". The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 

operation. If the write inhibit function of busy logic is not 
deSirable, the busy logic can be disabled by placing the part 
in slave mode with the MIS pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit input pin. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the lOT 7006 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 

. the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IOT7006 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAMs array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IOT7006 RAM the busy pin is 
an output if the part is used as a master (MIS pin = H), and the 
busy pin is an input if the part used as a slave (MIS pin = l). 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a masterlslave array, . both 
address and chip enable must be valid long enough for a busy 
flag to be output from the master before the actual write pulse 
can be initiated with the Rlw signal. Failure to observe this 
timing can result in a glitched internal write inhibit signal and 
corrupted data in the slave. 
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SEMAPHORES 
The IDT7006 is an extremely fast dual-port 16K x 8 CMOS 

static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
overthe other processor for functions defined by the system 
designer's software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in fu nctio n to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feature controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7006 contain mUltiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7006s hardware semaphores, which pro
vide a lockout mechanism without requiring complex .pro
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7006 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called ''Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
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right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7006 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and RiW) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into tho samo 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica· 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side's output registerwhen that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. 1his serves to disallow the semaphore from changing a 
state in the middle of a read cycle due to a write cycle from the , 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the serna· 
phore in orderto guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
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that semaphore on the right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side's semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 
request latch. The second side's flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side·is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES-SOME EXAMPLES 
Perhaps the simplest application of semaphores is their 

application as resource markers for the IDT7006's dual-port 
RAM. Say the 16K x 8 RAM was to be divided into two 8K x 
8 blocks which were to be dedicated at anyone time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 8K of 
dual-port RAM, the processor on the left port could write and 
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then read a zero in to Semaphore O. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor would assume control of the lower 8K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore O. At this point, the software could choose to try 
and gain control of the second 8K section by writing, then 
reading a zero into Semaphore 1. If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1. If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 8K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as
signed different meanings on different sides rather than being 
given a common meaning on different sides ratherthan being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was "off-limits" to 
the CPU, both the CPU and the I/O devices could access their 
aSSigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT" state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc
tures. In this case, block arbitration is very important. Forthis 
application one processor may be responsible for building and 
updating a data structure. Tlie otherprocessorthen reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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Figure 4. IDT7006 Semaphore Logic 
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Commercial (DOC to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD·883. Class 8 

68-pin PGA 
68-pin PLCC 
68-pin Flatpack 
68-pin LCC 

Commercial onlY} 

Speed in Nanoseconds 

Military Only 

Standard Power 
Low Power 

128K (16K x 8) Dual-Port RAM 
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HIGH-SPEED PRELIMINARY (;)® 
1 K x 8 FourPort™ IDT7050S 

IDT7050L 
STATIC RAM 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 30/3S/4Sns (max.) 
- Commercial: 2S/30/3S/4Sns (max.) 

• Low-power operation 
-,IDTIOSOS 

Active: 7S0mW (typ.) 
Standby: 1 OmW (typ.) 
IDTIOSOL 
Active: 7S0mW (typ.) 
Standby: 1 .SmW (typ.) 

• Fully asynchronous operation from each of the four ports: 
P1,P2,P3,P4 

• Versatile control for write-inhibit: separate BUSY input to 
control write-inhibit for each of the four ports 

• Battery backup operation-2V data retention 
• TTL-compatible; single SV (±10%) power supply 
• Available in several popular hermetic and plastic 

packages for both through-hole and surface mount 
• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT70S0 is a high-speed 1 K x 8 FourPort static RAM 

deSigned to be used in systems where multiple access in a 
common RAM is required. This FourPort static RAM offers 
increased system performance in multiprocessed systems 
that have a need to communicate in real time and also offers 

FUNCTIONAL BLOCK DIAGRAM 
RlWP1--~-
CEP1 ~------~ 

OEP1----"""_~ 

1I00P1 - I/07P1 ----~ 

AoP1 - A9P1 

AoP2 - AgP2 

1100 P2 - 1/07P2 _---~ 

OEP2---r-...... 

CE P2 '1 __ _ 

R!W P2 I-__ --.J 

FourPort Is a trademark 01 Integrated Device Technology. Inc. 
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added benefit for high-speed systems in which multiple 
access is required in the same cycle. 

The IDT70S0 is also an extremely high-speed 1 K x 8 
FourPort static RAM designed to be used in systems where 
on-chip hardware port arbitration is not needed. This part 
lends itself to those systems which cannot tolerate wait states 
or are designed to be able to externally arbitrate or withstand 
contention when all ports simultaneously access the same 
FourPort RAM location. 

The I DT70S0 provides four independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from all ports. An automatic power down feature, controlled by 
CE, permits the on-chip circuitry of each port to enter a very 
low power standby power mode. 

Fabricated using IDT's CEMOSTM high-performance 
technology, this four port RAM typically operates on only 
7S0mW of power at maximum access times as fast as 2Sns. 
Low-power (L) versions offer battery backup data retention 
capability, with each port typically consuming 5011 W from a 2V 
battery. 

The IDT70S0 is packaged in either a ceramic or plastic 
108-pin PGA and 132-pin quad flatpack. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD~883, Class B. 

r-__ ~'-~---RlWP4 

CE P4 

DE P4 

14-------_ 1100 P4 - 1I07P4 

AoP4 - AlP4 

AoP3 -.AlP3 

"-------- 1100 P3 - 1/07 P3 

DE P3 
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1. All Vee pins must be connected to the power supply. 
2. All GND pins must be connected to the ground supply. 
3. NC denotes no - connect pin. I 
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NOTES: 
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NC 
NC 50 

51 

1. All Vee pins must be connected to the power supply. 
2. All GND pins must be connected to the ground supply. 
3. NC denotes no - connect pin. 
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1 

• 

IDT70S0 
132 Pin Plastic Quad Flatpack (1.2.3) 

132 Pin Cerquad 
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PIN CONFIGURATIONS 
Symbol Pin Name 

Ao P1 - Ag P1 Address Lines - Port 1 

Ao P2-Ag P2 Address Lines - Port 2 

Ao P3 - Ag P3 Address Lines - Port 3 

Ao P4-Ag P4 Address Lines - Port 4 

1/00 P1 - 1/07 P1 Data 1/0 - Port 1 

1/00 P2 -1/07 P2 Data 110 - Port 2 

1/00 P3 - 1/07 P3 Data 1/0 - Port 3 

1/00 P4 -1/07 P4 Data 110 - Port 4 

RNJP1 ReadNJrite - Port 1 

RNJP2 ReadNJrite - Port 2 

RNJP3 ReadNJrite - Port 3 

RNJ P4 ReadNJrite - Port 4 

GND Ground 

CE P1 Chip Enable - Port 1 

CEP2 Chip Enable - Port 2 

CE P3 Chip Enable - Port 3 

CE P4 Chip Enable - Port 4 

OEP1 Output Enable - Port 1 

OEP2 Output Enable - Port 2 

OEP3 Output Enable - Port 3 

OEP4 Output Enable - Port 4 

BUSY P1 Write Disable - Port 1 

BUSY P2 Write Disable - Port 2 

BUSY P3 Write Disable - Port 3 

BUSY P4 Write Disable - Port 4 

Vee Power 

GND Ground 
2698 tbl 01 
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ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °0 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 26981b102 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may aHect reliability. 

CAPACITANCE (TA = +25°C f = 1 OMHz) I 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Output Capacitance VOUT = OV' 11 pF 

NOTE: 26981bI03 

1. This parameter is determined by device characterization but is not 
production tested. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commercial O°Cto +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Vee 
S.OV ± 10% 

5.0V ± 10% 

2698tbI04 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

26981b105 
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DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = S.OV ± 10%) 

IDT7050S IDT7050L 

Symbol Parameter Test Conditions Min. Max. Min. Max; Unit 

Ilul . Input Leakage Current Vcc = 5.5V, VIN = OV to Vcc - 10 - 5 ~A 

IILol Output Leakage Current CE = VIH, VOUT = OV to Vcc - 10 - 5 ~A 

VOL Output Low Voltage IOL = 4mA - 0.4 - 0.4 V 

VOH Output High Voltage IOH z: -4mA 2.4 - 2.4 - V 

26981bI06 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1, 2, 6) (VCC = S.OV ± 10%) 

Test I DT7050x25(3) IDT7050x30 IDT70SOx35 IDT7050x45 
Symbol Parameter Condition Version Typ. Max. Typ. Max. Typ. Max. Typ. Max. Unit 

ICCl . Operating Power CE~ VIL MIL. S - - 150 360 150 360 150 360 mA 
Supply Current Outputs Open L - - 150 300 150 300 150 300 

(All Ports Active) f I: 0(4) COM'L. S 150 300 150 300 150 300 150 300 
L 150 250 150 250 150 250 150 250 

Icc2 Dynamic Operating CE ~ VIL MIL. S - - 220 400 210 . 395 195 390 mA 
Current Outputs Open L - - 190 335 180 330 170 325 

(All Ports Active) f = fMAX(S) COM'L. S 225 350 220 340 210 335 195 330 
L 195 305 190 295 180 290 170 285 

IS8 Standby Current CE ~VIH MIL. S - - 45 115 40 110 35 105 mA 
(All Ports - TTL f = fMAX(S) L - - 40 85 35 80 30 75 

Level Inputs) COM'L. S 60 85 45 80 40 75 35 70 
L 50 70 40 65 35 60 30 55 

IS81 Full Standby Current All Ports MIL. S - - 1.5 30 1.5 30 1.5 30 mA 
(All Ports-All CE ~ Vcc - 0.2V L - - .3 4.5 .3 4.5 .3 4.5 

CMOS Level Inputs) VIN ~ Vce - 0.2V or COM'L. S 1.5 15 1.5 15 1.5 15 1.5 15 
VIN~ 0.2V, f = 0(4) L .3 1.5 .3 1.5 .3 1.5 .3 1.5 

NOTES: 26981b107 

1. ·x" in part number indicates power rating (S or L). 
2. Vee = SV, TA = +2SoC for Typ. . 
3. O°C to +70°C temperature range only. 
4. 1 = 0 means no address or control lines' change. 
S. At 1 = fMAX, address and data inputs (except Output Enable) are cycling at the maximum Irequency of read cycle of 1ItAC, and using "AC Test Conditions" 

01 input levels 01 GND to 3V. 
6. For the case of one port, divide the appropriate current by four. 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES(1) 
(L Version Only) VLC = 0.2V, VHC = VCC - 0.2V 

Symbol Parameter Test Condition Min. Typ.(l) 

VDR Vce for Data Retention Vcc = 2V 2.0 -
lee DR Data Retention Current . CE ~ VHC I MIL. - 25 

VIN ~ VHC or ~ VLe I COM'L. - 25 

tCDR(3) Chip Deselect to Data Retention Time 0 -
tR(3) Operation Recovery Time tRC(2) -

NOTES: 
1. Vee = 2V, TA = +25°C 
2. tRC = Read Cyde Time 
3. This parameter is guaranteed but not tested. 

7.21 

Max. Unit 

- V 

1800 ~A 

600 

- ns 

- ns 

26981b1 08 
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1DT70SOS/L 
HIGH-SPEED 1K x 8 FourPortTIol STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

LOW Vcc DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

VDR~2V 

VDR 

2698 drw04 

AC TEST CONDITIONS 
Input Pulse Levels GND t03.0V 

Input RiselFall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 & 2 
2698 tbl 09 

5V 

DATAoUT ----..., 
12500. 

130PP 
DATAouT-~--~ 

Figure 1. Output Load 

*Induding scope and jig 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

IDT7050S25(1,3) 
1DT7050 L25(1 ,3) 

IDT7050S30 
IDT7050L30 

Symbol Parameter Min. Max. Min. Max. 

READ CYCLE 

tRC Read Cycle Time 25 - 30 -
1M Address Access Time - 25 - 30 

lACE Chip Enable Access Time - 25 - 30 

lAOE Output Enable Access Time - 15 - 20 

tOH Output Hold from Address Change 0 - 0 -

tLl Output Low Z Time(1, 2) 3 - 3 -
tHZ Output High Z Time(1, 2) - 15 - 15 

tpu Chip Enable to Power Up Time(2) 0 - 0 -
tPD Chip Disable to Power Down Time(2) - 20 - 30 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3. OOC to +70°C temperature range only. 

7.21 

7750. 5pF* 

Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 

IDT7050S35· 
IDT7050L35 
Min. Max. 

35 -
- 35 

- 35 

- 25 

0 -
5 -
- 15 

0 -
- 50 

2698 drw05 

IDT7050S45 
IDT7050L45 
Min. Max. 

45 -
- 45 

- 45 

- 30 

0 -
5 -
- 20 

0 -
- 50 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2698 tbl10 . 
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1DT70SOS/L 
HIGH-SPEED 1K x 8 FourPort"N STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.1, ANY POR-r1, 2, 4) 

~---------------tRC--------------~ 

ADDRESS 

14-------- tAA ------~ 

14----tOH ---~ 

DATA OUT PREVIOUS DATA VALID 

2698drw 06 

TIMING WAVEFORM OF READ CYCLE NO.2, ANY PORT(1,3) 

~------tACE------+! 

14----tLZ 

DATAoUT------~--------------------~~~1 
~-----tLZ------~~~~------~--------~1 

tpu 
Icc------------rr------------------------------------~. 

CURRENT 50% I S8 _________ J 

NOTES: 2698 drw 07 

1. RJW is high for Read Cycles. 
2. Device is continuously enabled, CE = VIL. 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE = VIL. 

7.21 7 



IDTIOSOS/L 
HIGH-SPEED 1K x 8 FourPortThl STATIC RAM MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

IOTIOSOS2S(7) 
I OTIOSO L2S(7) 

IOTIOSOS30 
mTIOSOL30 

Symbol Parameter Min. Max. Min. Max. 

WRITE CYCLE 

twc Write Cycle Time 25 - 30 -
tEW Chip Enable to End of Write 20 - 25 -
tAW Address Valid to End of Write 20 - 25 -

tAS Address Set-up Time 0 - 0 -
twp Write Pulse Width(3) 20 - 25 -
twR Write Recovery Time 5 - 5 -
tDW Data Valid to End of Write 15 - 15 -
tHZ Output High Z Time{1, 2) - 15 - 15 

tDH Data Hold Time 0 - 0 -
twz Write Enabled to Output in High z{1, 2) - 15 - 15 

tow Output Active from End of Write(1, 2) 0 - 0 -
tWDD Write Pulse to Data Delay(4) - 45 - 50 

tDDD Write Data Valid to Read Data Delay(4) - 35 - 40 

BUSY INPUT TIMING 

tWB Write to BUSV(5) 0 - 0 -

tWH Write Hold After BUSy(6) 15 - 20 -
NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 

IOTIOSOS35 IOTI050S45 
IOTIOSOL35 IOTIOSOL4S 
Min. Max. Min. Max. 

35 - 45 -
30 - 35 -
30 - 35 -
0 - 0 -

30 - 35 -
5 - 5 -
20 - 20 -
- 15 - 20 

0 - 0 -
- 15 - 20 

0 - 0 -
- 55 - 65 

- 45 - 55 

0 - 0 -
20 - 20 -

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-la-Port Delay". 
5. To ensure that the write cycle is inhibited during contention. 
6. To ensure that a wrile cycle is completed alier contention. 
7. O°C to +70°C temperature range only. 

7.21 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2698tblll 
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IDT70SOS/L 
HIGH-SPEED1K x 8 FourPort"" STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1, 2, 3,7) 

~-----------------twc----------------~ 

ADDRESS 

OE 
~-------------tAW------------~ 

CE 
tAS --1~----------t WP (7), ________ ~J-t WR 

RlW 
tHZ(6) 

tow 14-----_____+{ 

DATA OUT 

t DW--~----~ t DH 

DATA IN 

2698drw 08 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE CONTROLLED TIMING(1, 2,3,5) 

~-----------------twc----------------~ 

ADDRESS 

14-------------- tAW ---------------+l 

--1.,..--------- tEW ----------~---_____+{ t WR 

_____________________________ ~t::=tDW 
DATA IN K...- 10"])1-____ _ 

NOTES: 
2698 drw 09 

1. RIW or CE must be high during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a low CE and a low RJw. 
3. twR is measured from the earlier of CE or RIW going high to the end of write cycle. 
4. During this period, the 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RIW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is sampled and not 100% tested. 
7. If OE is low during a RIW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to tum off data to 

be placed on the bus for the required tDW. If OE is high during an R!W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp . 

7.21 9 



1DT70SOS/L 
HIGH-SPEED 1K x 8 FourPorlThi STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAy(1,2,3) 

twc 

MATCH )( 
twp 

R/WP1 '\K. / 
/ 

!4---t OW >pH )K VALID DATAIN P1 

ADDRp2, P3 or P4 MATCH 

twoo 

DATA P2, P3, or P4 ) E 
tODD 

NOTES: 
1. Assume BUSY input at HI and CE at LO for the writing port. 2698 drw 10 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 
3. Device is continuously enabled for any of the reading ports which has its OE at LO. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT 

------i:~---------twp--~~----~ 

BU: -{:~_B /F-
2698 drw l' 

I 
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IDT70so S/l 
HIGH-SPEED 1K x 8 FourPortThl STATIC RAM 

FUNCTIONAL DESCRIPTION 
The IDTI050 provides four ports with separate control, 

address and 1/0 pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. READIWRITE conditions 
are illustrated in the table below. 

ORDERING INFORMATION, 

lOT XXXX A 999 A A 

Device 
Type 

Power Speed Package Process/ 
Temperature 

Range 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 1- READ/WRITE CONTROL 
Any Port(l) 

RJW CE OE 00-7 Function 

X H X Z Port Disabled and in Power 
Down Mode 

X H X Z CEpl = CEp2 = CEP3 = CEp4 = 
H Power Down Mode, IS81 or 
IS8 

L L X DATAIN Data on port written into 
memory(2,3) 

H L L DATAoUT Data in memory output on port 

X X H Z High impedance outputs 

NOTES: 269811>112 

1. H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 
2. If BUSY = LOW, data is not written. 
3. For valid write operation, no more than one port can write to the same 

address location at the same time. 

Y:lank Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

G 
~--------------~ PF 

QE 

25 
~ ______________________ ~30 

35 
45 

L-____________________________ -1 L 
S 

L-------------------------------------~7050 

7.21 

108-Pin Pin Grid Array 
132-Pin Plastic Quad Flatpack 
132-Pin Cerquad 

Commercial OnlY} 
Speed in Nanoseconds 

Low Power 
Standard Power 

8K (1 K x 8) FourPort RAM 

2698 drw 12 
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HIGH-SPEED PRELIMINARY fk)® 
2K X 8 FourPort™ IDT7052S 

IDT7052L 
STATIC RAM 

Integr.ated Device Technology, Inc. 

FEATURES: 
• High-speed access 

- Military: 30/35/45ns (max.) 
- Commercial: 25/30/35/45ns (max.) 

• Low-power operation 
10T7052S 
Active: 750mW (typ.) 
Standby: 10mW (typ.) 
10T7052L 
Active: 750mW (typ.) 
Standby: 1.5mW (typ.) 

• Fully asynchronous operation from each of the four ports: 
P1,P2,P3,P4 

• Versatile control for write-inhibit: separate BUSY input to 
control write-inhibit for each of the four ports 

• Battery backup operation-2V data retention 
• TTL-compatible; single 5V (±10%) power supply 
• Available in several popular hermetic and plastic 

packages for both through-hole and surface mount 
• Military product compliant to MIL-STO-883, Class B 

DESCRIPTION: 
The 10T7052 is a high-speed 2K x 8 FourPort static RAM 

designed to be used in systems where multiple access in a 
common RAM is required. This FourPort static RAM offers 
increased system performance in multiprocessed systems 
that have a need to communicate in real time and also offers 

FUNCTIONAL BLOCK DIAGRAM 
R!W P1 _~.re--...... 

CEP1 l----~ 

OEP1--"""",,---~ 

I/OoP1 - I/07P1 _---~ 

AoP1 - AlOP1 

AoP2 - A10P2 

1/00 P2 - 1/07P2 _---~ 

CEP2--' 1..~""" R!W P2 t------' 

FourPOr1ls a trademark a Integrated Device TeChnology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

101990 Integrated Device Technology. Inc. 7.22 

added benefit for high-speed systems in which multiple 
access is required in the same cycle. 

The IOT7052 is also an extremely high-speed 2K x 8 
FourPort static RAM designed to be used in systems where 
on-chip hardware port arbitration is not needed. This part 
lends itself to those systems which cannot tolerate wait states 
or are designed to be able to externally arbitrate or withstand 
contention when all ports simultaneously access the same 
FourPort RAM location. 

The 10T7052 provides four independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from all ports. An automatic power downfeature, controlled by 
CE, permits the on-chip circuitry of each port to enter a very 
low power standby power mode. 

Fabricated using lOT's CEMOSTM high-performance 
technology, this four port RAM typically operates on only 
750mW of power at maximum access times as fast as 25ns. 
Low-power (L) versions offer battery backup data retention 
capability, with each port typically consuming 50llW from a 2V 
battery. 

The IOT7052 is packaged in either a ceramic or plastic 
108-pin PGA and 132-pin quad flatpack. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STO-883, Class B. 

~ __ ~--~- ·R!WP4 
CE P4 

... p--- OEP4 

~---- 1/00 P4 - I/07P4 

AoP4 - A10P4 

AoP3 - A10P3 

k----_ 1/00 P3 - I/07P3 

--"'----- OE P3 

CE P3 
... 0:>-_- R!W P3 2674 drw 01 

SEPTEMBER 1990 

DSC-l06!!/l 

1 



IDT7052S/L 
HIGH-SPEED 2K x 8 FourPort"N STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

S1 80 77 74 72 69 68 65 63 60 57 54 
Rm NC A7 A5 A3 Ao Ao A3 A5 A7 NC Rm 12 
P2 P2 P2 P2 P2 P3 P3 P3 P3 P3 

84 83 7S 76 73 70 67 64 61 59 56 53 
BUSY DE As Al0 A4 Al Al A4 Al0 As DE BUSY 11 

P2 P2 P2 P2 P2 P2 P3 P3 P3 P3 P3 P3 
S7 86 S2 79 75 71 66 62 58 55 51 50 

-A2 A1 CE A9 A6 A2 A2 A6 A1 A2 A9 CE 
P1 P1 P2 P2 P2 P2 P3 P3 P3 P3 P4 P4 

10 

90 88 85 52 49 47 
A5 A3 Ao Ao A3 A5 09 
P1 P1 P1 P4 P4 P4 

92 91 89 48 46 45 
A10 A6 A4 A4 A6 Al0 
P1 P1 P1 P4 P4 P4 

OS 

95 94 93 44 43 42 
As A7 Vee GND A7 As 
P1 P1 IDT7052 P4 P4 10S-Pin PGA(l,2,3) 

07 

96 97 98 39 40 41 
A9 NC CE TOP VIEW CE NC A9 06 
P1 P1 P4 P4 

99 100 102 35 37 38 
Rm DE 1100 GND DE Rm 05 
P1 P1 P1 P4 P4 

101 103 106 31 34 36 

BUSY 1/01 GND GND 1/07 BUSY 04 
P1 P1 P4 P4 

104 105 1 4 8 12 17 21 25 28 32 33 
1/02 1/03 1/06 Vee GND Vee Vee GND Vee 1/02 1/05 1/06 03 
P1 P1 P1 P4 P4 P4 

107 2 5 7 10 13 16 19 22 24 29 30 

1/04 1/07 1100 1/02 1/04 1/06 1/01 1/03 1/05 1107 1/03 1/04 02 
P1 P1 P2 P2 P2 P2 P3 P3 P3 P3 P4 P4 

lOS 3 6 9 11 14 15 18 20 23 26 27 
1/05 NC 1/01 1/03 1/05 1/07 1100 1/02 1/04 1/06 1/00 1/01 01 
P1 P2 P2 P2 P2 P3 P3 P3 P3 P4 P4 

A B C D E F G H J K L M 

NOTES: 
2674 drw02 

1. All Vee pins must be connected to the power supply. 
2. All GND pins must be connected to the ground supply. 
3. NC denotes no-connect pin. 
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IDT7052S/L 
HIGH·SPEED 2K x 8 FourPortThi STATIC RAM 

NOTES: 

17 
NC 18 

OEs 
BUSYs 

NC 
AOA 
A1A 
A2A 
A3A 
A4A 
ASA 
A6A 
NC 

A10A 
Vee 
AlA 
ABA 
A9A 
NC 

CEA 
RlWA 
OEA 

BUSYA 
NC 

I/OOA 
1/01A 
1I02A 
1/03A 
GND 

NC 
1/04A 
1/0 SA 

NC 
NC 50 

51 

1. All Vee pins must be connected to the power supply. 
2. All GND pins must be connected to the ground supply. 
3. NC denotes no-connect pin. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

1 
o 

IDT7052 (1,2,3) 
132 Pin Plastic Quad Flatpack 

132 Pin Cerquad 

7.22 

117 
NC 
BUSYe 
NC 
Aoo 
A1D 
A20 
A30 
A40 
Aso 
A60 
NC 
A 100 
GND 
A70 
Aso 
A90 
NC 
CEo 
RtWo 
OEo 
BUSYo 
NC 
GND 
NC 
1/070 
1/060 
11050 
GND 
1/040 
11030 
1/020 
NC 
NC 

2674 drw03 
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IDT7052S/L 
HIGH-SPEED 2K x 8 FourPortThl STATIC RAM 

PIN CONFIGURATIONS 
Symbol Pin Name 

Ao P1 -Al0 P1 Address Lines - Port 1 

Ao P2 - Al0 P2 Address Lines - Port 2 

Ao P3 - Al0 P3 Address Lines - Port 3 

Ao P4 -Al0 P4 Address Lines - Port 4 

1/00 P1 - 1/07 P1 Data 1/0 - Port 1 

1/00 P2 -1107 P2 Data 1/0 - Port 2 

1/00 P3 - 1/07 P3 Data 1/0 - Port 3 

1/00 P4 - 1/07 P4 Data 1/0 - Port 4 

RNI P1 ReadNlrite - Port 1 

RN.J P2 ReadNlrite - Port 2 

RN.J P3 ReadNlrite - Port 3 

RNI P4 ReadNlrite - Port 4 

GND Ground 

CE P1 Chip Enable - Port 1 

CEP2 Chip Enable - Port 2 

CE P3 Chip Enable - Port 3 

CE P4 Chip Enable - Port 4 

OE P1 Output Enable - Port 1 

OE P2 Output Enable - Port 2 

OEP3 Output Enable - Port 3 

OEP4 Output Enable - Port 4 

BUSY P1 Write Disable - Port 1 

BUSY P2 Write Disa,ble - Port 2 

BUSY P3 Write Disable - Port 3 

BUSY P4 Write Disable - Port 4 

Vee Power 

GND Ground 

2674 tbl 01 

7.22 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating a to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 267411>102 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliabilily. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Output Capacitance VOUT = OV 11 pF 

NOTE: . 267411>103 

1. This parameter is determined by device characterization but is not 
production tested. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

AmbIent 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commercial O°Cto +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage a a 
VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Vee 

5.0V ± 10% 

5.0V± 10% 
2674 tbl 04 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

267411>105 
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1DT7052S/L 
HIGH·SPEED 2K x 8 FourPortn.< STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER TH E 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (VCC = 5.0V ± 10%) 

10T7052S 10T7052L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

IILlI Input Leakage Current Vcc = 5.5V, VIN = OV to Vcc - 10 - 5 j.l.A 

IILol Output Leakage Current CE = VIH, Your = OV to Vcc - 10 - 5 j.l.A 

VOL Output Low Voltage IOL= 4mA - 0.4 - 0.4 V 

VOH Output High Voltage IOH = ·4mA 2.4 - 2.4 - V 

26741b106 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1, 2, 6) (VCC = 5.0V ± 10%) 

Test IDT7052x25(3) IDT7052x30 1DT7052x35 IDTI052x45 
Symbol Parameter Condition Version Typ. Max. Typ. Max. Typ. Max. Typ. Max. Unit 

ICCl Operating Power CEs VIL MIL. S - - 150 360 150 360 150 360 mA 
Supply Current Outputs Open L - - 150 300 150 300 150 300 

(All Ports Active) f = 0(4) COM'L. S 150 300 150 300 150 300 150 300 
L 150 250 150 250· 150 250 150 250 

Icc2 Dynamic Operating CE ~ VIL MIL. S - - 220 400 210 395 195 390 mA 
Current Outputs Open L - - 190 335 180 330 170 325 

(All Ports Active) f = fMAX(S) COM'L. S 225 350 220 340 210 335 195 330 
L 195 305 190 295 180 290 170 285 

158 Standby Current CE ~ VIH MIL. S - - 45 115 40 110 35 105 mA 
(All Ports - TTL f = fMAX(S) L - - 40 85 35 80 30 75 

Level Inputs) COM'L. S 60 85 45 80 40 75 35 70 
L 50 70 40 65 35 60 30 55 

1581 Full Standby Current All Ports MIL. S - - 1.5 30 1.5 30 1.5 30 mA 
(All Ports-All CE ~ Vcc • 0.2V L - - .3 4.5 .3 4.5 .3 4.5 

CMOS Level Inputs) VIN ~ Vcc - 0.2V or COM'L. S 1.5 15 1.5 15 1.5 15 1.5 15 
VIN ~ 0.2V, f = 0(4) L .3 1.5 .3 1.5 .3 1.5 .3 1.5 

NOTES: 2674 Ibl 07 

1. "x· in part number indicates power rating (S or L). 
2. Vee = SV, TA = +2SoC for Typ. 
3. O°C to +70°C temperature range only. 
4. f = 0 means no address or control lines change. 
S. At f = !MAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using "AC Test Conditions' 

of input levels of GND to 3V. 
6. For the case of one port, divide the above appropriate current by four. 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES(1) 
(L Version Only) VLC = 0.2V, VHC = Vcc - 0.2V 

Symbol Parameter Test Condition Min. Typ.(1) 

VDR Vcc for Data Retention Vcc = 2V 2.0 -
ICCDR Data Retention Current CE ~ VHC I MIL. - 25 

VIN ~ VHC or ~ VLC I COM'L. - 25 

tCDR(3) Chip Deselect to Data Retention Time 0 -
tR(3) Operation Recovery Time tRC(2) -

NOTES: 
1. Vee = 2V, TA = +2SoC 
2. tAC = Read Cycle Time 
3. This parameter is guaranteed but not tested. 

7.22 

Max. Unit 

- V 

1800 j.l.A 

600 

- ns 

- ns 

26741b108 
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IDT7052S/L 
HIGH-SPEED 2K x 8 FourPort"N STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

LOW Vec DATA RETENTION WAVEFORM 

DATA RETENTION MODE 

VOR~2V 

VOR 

2674 drw 04 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 & 2 
26741b109 

DATAoUT--------, 5V 

12500 t 30pF' 

DATAouT--~----~ 

. Figure 1. Output Load 

'Including scope and jig 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

1017052525(1) 
1D170S2L2S(1) 

1017052530 
I017052L30 

5ymbol Parameter Min. Max. Min. Max. 

READ CYCLE 

tRC Read Cycle Time 25 - 30 -

tAA Address Access Time - 25 - ·30 

tACE Chip Enable Access Time - 25 - 30 

tAOE Output Enable Access Time - 15 - 20 

tOH Output Hold from Address Change 0 - 0 -
tLZ Output Low Z Time(1. 2) 3 - 3 -
tHZ Output High Z Time(1. 2) - 15 - 15 

tpu Chip Enable to Power Up Time(2) 0 - 0 -
tpo Chip Disable to Power Down Time(2) - 20 - 30 

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3. ooe to +70oe temperature range only. 

7.22 

7750 5pF* 

Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 

1017052535 
ID17052L35 
Min. Max. 

35 -
- 35 

- 35 

- 25 

0 -
5 -
- 15 

0 -
- 50 

2674 drw 05 

1017052545 
ID17052L45 
Min. Max. 

45 -
- 45 

- 45 

- 30 

'0 -
5 -
- 20 

0 -
- 50 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

26741bll0 
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1DT7052S/L 
HIGH·SPEED 2K x 8 FourPortN STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.1, ANY POR"P1, 2, 4) 

~----------------tRC--------------->E~ ADDRESS' . 

:_=--~=--==--==_--tO=H=~-_=-=_t-A=A==_-:==========~.-I .--~. -to-H------
DATA OUT PREVIOUS DATA VALID DATA VALID 

2674 drw 06 

TIMING WAVEFORM OF READ CYCLE NO.2, ANY PORT(1 , 3) 

14----------t ACE --------~ 

/+----tLZ 

DATAoUT-----+--------------~~~1 
~---------tLZ------~~~~---~-----~1 

tpu 
Icc----------~----------------------------------~ 

CURRENT 50% 
I 5B ------------' 

NOTES: 2674 drw07 

1. RiW is high for Read Cycles. 
2. Device is continuously enabled, CE = V,L. 
3. Addresses valid prior to or coincident with CE transition low. 
4. OE = V,L. 

I 
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1DT7052S/L 
HIGH·SPEED 2K x 8 FourPortTW STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

IDT10S2S2S(7} IDT10S2S30 
IDT7052L2S(7} IDT7052L30 

Symbol Parameter Min. Max. Min. Max. 

WRITE CYCLE 

twe Write Cycle Time 25 - 30 -
tEW Chip Enable to End of Write 20 - 25 -
tAW Address Valid to End of Write 20 - 25 -
tAS Address Set·up Time 0 - 0 -
twp Write Pulse Width(3) 20 - 25 -
twR Write Recovery Time 5 - 5 -
tow Data Valid to End of Write 15 - 15 -
tHZ Output High Z Time(1. 2) - 15 - 15 

toH Data Hold Time 0 - 0 -
twz Write Enabled to Output in High Z(1. 2) - 15 - 15 

tow Output Active from End of Write(1· 2) 0 - 0 -
tWDD Write Pulse to Data Oelay(4) - 45 - 50 

toDD Write Data Valid to Read Oat'a Oelay(4) - 35 - 40 

BUSY INPUT llMING 

tWB Write to BUSY(S) 0 - 0 -
tWH Write Hold After BUSy(6) 15 - 20 -

NOTES: 
1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is guaranteed but not tested. 
3. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 

IDT10S2S3S IDT1052S45 
IDT7052L35 IDT7052L45 
Min. Max. Min. Max. 

35 - 45 -
30 - 35 -
30 - 35 -
0 - 0 -

30 - 35 -
5 - 5 -

20 - 20 -
- 15 - 20 

0 - 0 -
- 15 - 20 

0 - 0 -
- 55 - 65 

- 45 - 55 

0 - 0 -
20 - 20 -

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay·. 
5. To ensure that the write cyde is inhibited during contention. 
S. To ensure that a write cycle is completed after contention. 
7. aoc to +70°C temperature range only. 

7.22 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

26981b111 

8 



1DT7052S/L 
HIGH·SPEED 2K x 8 FourPortn.c STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1, 2, 3, 7) 

~-----------------twc----------------~ 

ADDRESS 

CE 

--~---------t WP (7)'---------+I<t-t WR 

t ow ~-------+l 

DATA OUT 

t DW --~I----~ t DH 

DATAIN----------------------------r 

2674 drwOB 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE CONTROLLED TIMING(1, 2, 3, 5) 

twc 
·1 =>( )~ ADDRESS 

tAW 

CE 

>--'AS ]: 
/k' 

tEW tWR 

DATAIN--------------------------~~ 
tDW .1.- tDH 

NOTES: 
2674 drw 09 

1. RiW or CE must be high during all address transitions. 
2. A write occurs during the overlap (tEw or twp) of a low CE and a low RlW. 
3. twR is measured from the earlier of CE or RiW going high to the end of write cycle. 
4. During this period, the 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CE low transition occurs simultaneously with or after the RiW low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 
7. If OE is low during a RiW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the 1/0 drivers to tum off data to 

be placed on the bus for the required tow. If OE is high during an RiW controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp . 

7.22 9 
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IDT7052S/l 
HIGH·SPEED 2K x 8 FourPort"N STATIC RAM MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DElAy(1,2,3) 

-- twc 

MATCH )( 
twp 

'\, / 
/ 

DATAIN P1 

-tow 

)K"" )( VALID 

ADDRp2, P3 or P4 MATCH 

twoo 

DATA P2, P3, or P4 )E 
tODD 

NOTES: 
1. Assume BUSY input at HI and CE at LO for the writing port. 2698drw 10 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 
3. Device is continuously enabled for any of the reading ports which has its OE at LO. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT 

~
---------twP----J4=----~ 

R!W tWB .~ 
BUSY 

---------
2674 drw 11 
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IDT7052S1L 
HIGH·SPEED 2K x 8 FourPorF'" STATIC RAM 

FUNCTIONAL DESCRIPTION 
The IDT7052 provides four ports with separate control, 

address and I/O pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power down feature controlled by ·CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a: port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. READ/WRITE conditions 
are illustrated in the table below. 

ORDERING INFORMATION 

lOT XXXX 

Device 
Type 

A 999 

Power Speed 

A 

Package 

A 

Process! 
Temperature 

Range 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 1- READIWRITE CONTROL 
Any Port(1) 

RfW CE OE 00-7 Function 

X H X Z Port Disabled and in Power 
Down Mode 

X H X Z CEpl = CEp2 = CEP3 .. CEp4 = 
H Power Down Mode, ISB or 
ISBl 

L ·L X DATAIN Data on ~rt written into 
memory 2.3) 

H L L DATAoUT Data in memory output on port 

X X H Z High impedance outputs 

NOTES: 26981bl12 

1. H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 
2. If BOSY = LOW, data is not written. 
3. For valid write operation, no more than one port can write to the same 

address location at the same time. 

y:,ank Commercial (DOC to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class 8 

G 
'----------i PF 

QE 

25 
'--______________________ ~ 30 

35 
45 

I--__ ~------------------------~L S 

'-------------------------------------~7052 

7,22 

108-Pin Pin Grid Array 
132-Pin Plastic Quad Flatpack 
132-Pin Cerquad 

Commercial OnlY} 
Speed in Nanoseconds 

Low Power 
Standard Power 

16K (2K x 8) FourPort RAM 

2674 drw 12 
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CMOS STATIC RAM lOT 715025 
lOT 71502L 

Integrated Device 1edmoIosy,Inc. 

64K (4K x 16-8IT) 
REGISTERED RAM w/SPC™ 

FEATURES: 
• 4K x 16 RAM with registered outputs, serial or parallel load and 

readback capability in only 48 pins 

• Serial Protocol Channel allows serial load and readback of RAM 
over a 4-wire channel 

• RAM address counter speeds RAM load and read back 

• Outputs may be programmed to be registered or non-registered 
in groups of 8 bits 

• Initialize register allows initial microword selection 

• Synchronous and asynchronous output enables allow for depth 
expansion and bus driving 

• Programmable chip selects enable depth & width expansion 
without any external decode logic 

• Breakpoint comparator supports system diagnostics 

• Parity check on outputs for high reliability designs 

• High-speed (address set-up before clock) 

- Military: 35/45/55ns (max.) 

- Commercial: 25/35/45ns (max.) 

• Low-power consumption 
- IDT71502S - Active: 750mW (typ.) 

- IDT71502L - Active: 600mW (typ.) 

• Input and output directly TIL-compatible 

• Standard 48-pin DIP, 48-pin LCC and 52-pin PlCC. 

• Military product 100% compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT71502 Registered RAM is a 65,536 bits high speed static 

RAM organized as 4K x 16, with a high speed register at the RAM 
outputs and serial load and readback capability using the IDT Se
rial Protocol Channel, SPC rM. 

This device is the first in a family of multifeatured RAM's with a 
built-in Serial Protocol Channel SPC rM letting the user set the best 
configuration for his system: 

• SELF-ADDRESSING RAM 
• WRITABLE CONTROL STORE 
• LOGIC ANALYZER/RECORDER 
The 71502 is fabricated using IDT's high-performance, high

reliability technology-CEMOS rM. This technology gives the 
71502 the combination of low power, high speed, and high density 
that makes it a cost effective solution. 

The IDT71502 is available with address set up before clock 
times as fast as 25ns. These times are available with a maximum 
power consumption of only 1.6W. 

All inputs and outputs of the IDT71502 are TIL-compatible, and 
the device operates from a single 5V supply. Fully static, asynchro
nous circuitry is used, requiring no clocks (with the exception of the 
register clock) or refreshing for operation. 

The IDT71502 is packaged in plastic and ceramic versions of 
either a 48-pin, 600 mil DIP; a 48-pin leadless chip carrier, or a 
52-pin plastic lead less chip carrier providing high board level 
packing densities. 

The IDT71502 is 100% processed in compliance to the test 
methods of MIL-STD-883, Method 5004. 

SERIAL --r-----.I I-----,.L---_ SERIAL 
DATA IN 1------------1 DATA OUT 

ADDRESS ---,.L-_..L-__ --'-_-.I 
12 

Wf.-----~ 

CS _-,l-~---.J 

RAM ARRAY 

ClK + INIT ---7''---4----..,----I..r~~~~~;:;:;;-;__, 

SYNCHRONOUS 
OUT ENABLE ------l.--.J 

OUTENABLE-----------~ 

RAM DATA IN/OUT 

CEMOS is a trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

© 1990 Integrated Device Technology. Inc 

7.23 

lOAD/READOUT BUS 

RAM ADDRESS 

PARITY 

AUGUST 1990 

DSC-1C139/2 
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1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 

PIN CONFIGURATION LOGIC SYMBOL 

Vee Vee 
DE GS2 

PAR "GS1 
1/0 15 GSo 
1/014 ~ 
GND SOl: 
1/013 ClK 
110 12 TfiJTT 
11011 A11 
1/010 AlO 
1/09 A9 
I/Oa A8 

GND GND 
1/07 A7 
I/Oe Ae 
1/05 As 
1/04 A4 
1/03 A3 
1/02 A2 

GND A1 
1/01 Ao 
1/00 C/O 

BKPT SClK 
SO SI 

DIP 
TOP VIEW 

PIN NAMES 

NAME FUNCTION 

AO-11 Address 

1/00-15 Data InpuVOutput 

~0-2 Chip Select 

~ Write Enable 

(Ji; Output Enable 

~ Synchronous Output Enable 

ClK Clock (to register) 

iNii Initialize 

BKPT Breakpoint Detect 

PAR Parity 

SI SPC Serial DATA1N (1) 

SO SPC Serial DATAoUT(1) 

SClK SPC Clock (1) 

C/[5 SPC Command/Data(1) 

GND Ground 

Vec Power 

NOTE: 

1. The Serial Protocol Channel (SPC) is 
discussed at length in IDT Application Note 16. 

Ao 
A1 
A2 
A3 
A4 
As 
Ae 
A7 
Aa 
A9 
AlO 
A11 
"GSo 
"GS1 
"GS2 
~ 
SC5"E' 

TNii 
ClK 

wt 
SI 
SClK 
C/O 

1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
I/Oe 
1/07 
I/Oa 
1/09 

1/010 
1/011 
1/0 12 
1/0 13 
1/0 14 
1/0 15 

PAR 
BKPT 

SO 

INDEX 

7.23 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1/0 13 ] 7 

1/012 ] 8 

1/011 ] 9 

1/010 ] 10 

1/09 ] 11 

I/Oa ] 12 

GND ] 13 

1/07 ] 14 
1/06 ] 15 

1105 ] 16 

1/04 ] 17 

1103 ] 18 

ULJULJLJLJ 
48 47 46 45 44 43 

71502 

19 20 21 22 23 24 25 26 27 28 29 30 
1IIInnnnnnnnnn 

Lce PINOUT 
TOP VIEW 

42 [ ClK 

41 [ mrr 
40 [ A 11 
39 [ A 10 

38 [ As 

37 [ A8 

36 [ GND 

35 [ A7 

34 [ As 

33 [ As 

32 [ A4 

31 [ A3 

ULJLJLJU uii LJL!LJ ~ ~ ~ 

1/0 13 :] 8 

1/012 :] 9 

1/011 :J 10 

1/010 :]11 

1/09 ] 12 

1/08 :J 13 

GND ] 14 

GND :J 15 

1/07 :J 16 

1/06 :J 17 

1/05 :J 18 
1/04 :J 19 

1/03 ] 20 

7 S 5 4 3 2 I I 
L.J 

52 51 50 49 48 47 

1 

71502 

21 22 23 24 25 26 27 28. 29 30 31 32 33 
nnn nnnnn nnnnn 

PLCC PINOUT 
TOP VIEW 

46 [ ClK 
45 [ INTT 
44 [ A11 
43 c: AlO 
42 [: A9 
41 [: A8 

40 c: GND 

39 [ GND 

38 c: A7 
37 [ A6 
36 [ As 
35 [ A4 
34 [ A3 

2 
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1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-6IT) REGISTERED RAM 

ABSOLUTE MAXIMUM RATINGS (1) 

SYMBOL RATING COMMERCIAL MILITARY 

Terminal Voltage 
VTERM with Respect to -0.5 to +7.0 -0.5 to + 7.0 

GND 

TA 
Operating o to +70 -55 to +125 Temperature 

TBIAS 
Temperature 

-55 to -+- 125 -65 to + 135 Under Bias 

TSTG Storage -55 to + 125 -65 to + 150 
Temperature 

lOUT DC Output Current 50 50 

NOTE: 

UNIT 

V 

°C 

°C 

°C 

mA 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT
INGS may cause permanent damage to the device. This is a stress rat
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con
ditions for extended periods may affect reliability. 

CAPACITANCE(l) (TA= +25°C. f = 1.0MHz) 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

CIN Input CapaCitance VIN = OV 12 pF 

COUT Output CapaCitance VOUT= OV 12 pF 

NOTE: 
1. This parameter is determined by device characterization but is not 

production tested. 

TRUTH TABLE - READ/WRITE OPERATIONS 
STANDARD PIPELINED MODE 

MODE CS WE OE SOE CLK I/O OPERATION 

Deselected H X L X S High Z 

Read L H H X X High Z 

Read L H L H S High Z 

Read L H L L S DATA OUT @ Address 

Write L L X X X DATA IN @ Address 

TRUTH TABLE - SPC OPERATIONS 
MODE C/O SCLK FUNCTION 

Command H S Shift bit into command register 

Data L S Shift bit into data register 

Execute L S Execute cot!!.mand during time 
between C/D and SCLK 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED DC OPERATING CONDITIONS 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vcc Supply Voltage 4.5 5.0 5.5 V 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.5(1) - 0.8 V 

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

GRADE AMBIENT 
TEMPERATURE 

GND Vcc 

Military -55°C to + 125°C OV 5.0V ±10% 

Commercial O°C to +70°C OV 5.0V ± 10% 

7.23 3 



IDT71502SflDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V:t10% 

SYMBOL PARAMETER TEST CONDITIONS 
1DT11502S 1DT11502L 

MIN. TYP.(1) 

MIL. - -
Ilul Vee = Max., V1N = GND to Vee Input Leakage Current 

COM'l. - -
Vee= Max. MIl. - -

IILOI Output Leakage Current 
~ = V1H , VOUT = GND to Vee COM'l. - -

VOL Output Low Voltage (2) 10L = 16mA, Vee = Min. 

VOH Output High Voltage(2) IOH = -SmA, Vee = Min. 

VOL Output Low Voltage, BKPT IOL = 24mA, Vee = Min. 

NOTES: 
1. Typical limits are at Vee = 5.0V, +25°C ambient. 
2. All outputs except BKPT, which is open drain. 

DC ELECTRICAL CHARACTERISTICS (1) 

Vee = 5.0V:t10% 

IDT11502S25(2,4) 

SYMBOL PARAMETER POWER IDT11502L25(2,4) 

COM'L. 

Operating Power Supply Current S 155 .>: 
lee1 CS = "'IL' Outputs Open, 

Vee = Max., f = 0 L 135;::;" 

Dynamic Operating Current S 280 
lee2 CS = "'IL' Outputs Open, 

Vee = Max., f = fMAX = 1ITRC L 250 

NOTES: 
1. All values are guaranteed maximums. 
2. O°C to + 70°C temperature range only. 
3. -55°C to + 125°C temperature range only. 
4. Pipelined address access set-up time. 

7.23 

- -
2.4 -
- -

IDT11502S35 (4) 
1DT11502L35 (4) 

COM'L. MIL. 

155 170 

135 150 

255 270 

225 240 

MAX. MIN. TYP.(l) MAX. 

10 - - 5 

5 - - 2 

10 - - 5 
5 - - 2 

0.5 - - 0.5 

- 2.4 - -

0.5 - - 0.5 

I DT71502S45 (4) 1DT11502S55(3,4) 
1DT11502L45 (4) IDT71502L55(3,4) 

COM'L. MIL. COM'L MIL 

155 170 155 170 

135 150 135 150 

230 245 220 235 

200 215 190 205 

UNIT 

J.l.A 

J.l.A 

V 

V 

V 

UNIT 

mA 

rnA 

4 
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1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 

I DT71502S25(1, 4) IDT71502S35(4) IDT71502S45(4) 1DT71502S55 (2,4) 

SYMBOL PARAMETER 1DT71502L25(1,4) IDT71502L35(4) 1DT71502L45 (4) 1DT71502L55 (2, 4) UNIT 
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. 

READ CYCLE - PIPELINED 

t RC Read Cycle Time 40 - 50 - 65 - 80 - ns 

tAS Address Set-up Time 25 - 35 - 45 - 55 - ns 

tcs Chip Select Set-up Time 10 - 12 - 15 - 20 - ns 

ts Set-up Time: sot: 10 - .. , 12 - 15 - 20 - ns 

tAH Address Hold Time 0 0 0 ns 

tCH Chip Select Hold Time 2 2 - 2 - 2 - ns 

tH Hold Time: SOE' 2 - 2 - 2 - 2 - ns 

tCD Clock to Output Delay - 12 - 15 - 20 - 25 ns 

tCWH Clock Width, High 15 - 15 - 20 - 20 - ns 

tCWL Clock Width, Low 15 "":.::.;;;::'< 15 - 20 - 20 - ns 

tOE 
Asynchronous Output Enable To Data .,;;.::::::::::::,.'/.,/ :'}:J 2 ::: - 15 - 20 - 25 ns 
Valid Time 

toz Asynchronous Output Disable Time (3)(5 ) 0,<.11 - 14 - 19 - 24 ns 

tsoE 
Synchronous Output Enable To Data - 12 - 15 - 20 - 25 ns Valid Time 

tsoz Synchronous Output Disable Tim e (3)(5) - '1 - 14 - 19 - 24 ns 

tlNIT Initialize to Output Delay - 45 - 50 - 65 - 80 ns 

tlR Initialize Recovery Time 30 .. « ..... , ... "". 35 - 45 - 55 - ns 

tlW Initialize Pulse Width 30 .... '/4' 35 - 45 - 55 - ns 

t pAR Parity Generation Time 
::.:.:., .. /. 

~n 35 45 55 ns .:. 

t SPR Breakpoint Delay From Register 
::::: .. " ... ,.,., 

35 - 35 - 45 - 55 ns 

tSPA Breakpoint Delay From Address - 35 - 35 - 45 - 55 ns 

tABFS Address to BKPT FF Set-up 30 ~ 35 - 40 - 50 - ns 

tABFH Address to BKPT FF Hold 0 H 0 - 0 - 0 - ns 

t BFCD BKPT FF Clock to Data '\."»-ii: 20 25 30 ns 

READ CYCLE - NON-PIPELINED " ... ,., ,., 

tAAN Address Access Time 
--- .> 

30 - 35 - 65 - 80 ns 

tOll Asynchronous Output Enable Time (3)(5) ..... , ... .... 2 2 2 ns 

tSOEN 
Synchronous Output Enable To Data ..:'><':, .::,,,: - 15 - 20 - 25 ns Valid Time ':"', .:"<",:",, .. , .. 

tCAN Chip Select Access Time 2:; :>::: 
20 30 35 ns 

tASPN Address Set-up Parity Time 40 .... : .. : ....... - 50 - 65 - 80 - ns 

tAABN Address Access to Breakpoint s< 55 - 65 - 80 - 95 ns 

tAABFS Address Access to BKPT FF Set-up 40<, : ><\: .H: 50 - 65 - 80 - ns 

tAABFH Address Access to BKPT FF Hold 0 - 0 - 0 - 0 - ns 

t pFCD Parity Flip-Flop Clock to data - 12 - 15 - 20 - 25 ns 

NOTES: 
1. O°C to + 70°C temperature range only. 
2. -55°C to + 125°C temperature range only. 
3. This parameter guaranteed but not tested. 
4. Pipelined address access set-up time. 
5. Transition is measured ±500mW from steady state with 5pF load (including scope and jig). 
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1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 

TIMING WAVEFORM OF READ CYCLE NO.1 

tCWH 

CLOCK ----./' 

ADDRESS 

DATA OUT 

~ltSOE-1 

DATA OUT I////V 
I.- ...l..'" '" I 

t OLZ (1) 

" 
DATA OUT 

tOE-l, 

I' 

" 
-tIN1T 

DATA OUT 

BKPT, PAR 

NOTE: 

t RC 

.1 

i 

tlW 

-

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

tcwL , 
/- t CH -

I 
tcs 

'( / 
tAS,tABFS_ t AH , tABFH 

f4-- t CD - -
ts- tH 

- t sOZ (l) ,I 
'I 

)~ 

~ t oZ(l) 

, 
" 

)~ 

I-- t lR -

- t BPR , t pAR ' 
t BFCD 

1. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 2-NON-PIPELINED 

t RC 

ADDRESS =>< )K 

'~ 
f4-- tSOEN ' t CAN -

tAAN 

DATA OUT ==:)< )< 

BKPT 

taPA, tAABN 
I 

} 
- t AABFS ' t ASPN tAABFH 

CLOCK ~ .IV '\ , 
~ 

PAR )~ 

NOTE: 
1. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Vee = 5V ±10%, All Temperature Ranges) 

IDT71502S25 (1, 4) IDT71502S35 (4) 1DT71502S45 (4) I DT71502S55 (2,4) 

SYMBOL PARAMETER IDT71502L25 (1,4) IDT71502L35 (4) 1DT71502L45 (4) IDT71502L55 (2, 4) UNIT' 
MIN. MAX. MIN. MAX, MIN. MAX. MIN. MAX. 

RAM WRITE CYCLE 

twe RAM Write Cycle Time 40 50 - 65 - 80 - ns 

tWAS RAM Write Address Set-up Time 0 .. :..:...,. ... 0 - 0 - 0 - ns 

twp RAM Write Pulse Width(5) 20 - 25 - 35 - 45 - ns 

tDW RAM Write Data Set-up Before End 15 ................. :. 17 - 25 - 30 - ns Of Write 

tAW Address Valid to End of Write 25 >/". - 30 - 50 - 60 - ns 

twew Chip Select To End Of Write 25 :<. - 30 - 50 - 60 - ns 

tWDH RAM Write Data Hold Time 0 ... ; •••• " ); - 0 - 0 - 0 - ns 

tWR Write Recovery Time 5 - 5 - 5 - 5 - ns 

twz Write Enable to Output Hi-Z (3. 6) .p/ 15 - 15 - 20 - 20 ns 

tow Output Active from End of Write (3. 6) ~~~: ..•. - 5 - 5 - 5 - ns 

NOTES: 
1. O°C to + 70°C temperature range only. 
2. -55°C to + 125°C temperature range only. 
3. This parameter is guaranteed but not tested. 
4. Pipelined address access set-up time. 

5. N =VjH' 
6. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 

TIMING WAVEFORM OF WRITE CYCLE (1) 

twe 

ADDRESS ~ K ) K 
twcw , tAW 

~~ V 
'/1-- tWR--

tWAS twp 

'" /1' 

_ tDw tWDH _ 

DATAIN 
, 

" " 
, 

:...- tWZ (2) t (2) 
OW 

»»»»»»»)~ ~I 
'.' ·F DATA OUT 

NOTE: 

1. A write occurs during the overlap of both CS and ~ low. 

2. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4Kx 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (VCC = 5V ±10%. All Temperature Ranges) 

IDT71502S25(1,4) I DT71502S35 (4) IDT71502S45 (4) IDT71502S55 (2, 4) 
SYMBOL PARAMETER IDT71502L25(1,4) 1DT71502L35(4) 1DT71502L45 (4) I DT71502 L55 (2, 4) UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. 

TRACE WRITE CYCLE 

tTWC Trace Write Cycle Time 40 '~:" 50 - 65 - 80 - ns 

tTWDS Trace Write Data Set-up Time 8 >:;:; 10 - 12 - 15 - ns 

tTWDH Trace Write Data Hold Time 2 
:.; ...... :.; - 2 - 2 - 2 - ns 

tTWS Trace Write Enable Set-up Time 8 .. <\: - 10 - 12 - 15 - ns 

tTCS Trace Write Chip Select Set-up Time 8,>,} - 10 - 12 - 15 - ns 

tTWH Trace Write Enable Hold Time ~:> - 2 - 2 - 2 - ns 

tTCH Trace Write Chip Select Hold Time ·'2. - 2 - 2 - 2 - ns 

NOTES: 

1. O°C to + 70°C temperature range only. 
2. -55°C to + 125°C temperature range only. 
3. This parameter is guaranteed but not tested. 
4. Pipelined address access set-up time. 

TIMING WAVEFORM OF TRACE WRITE CYCLE (1) 

~--------------------- tTWc----------------------~~ 

~---------tCWH--------~~~~-------tCWL ----------~ 

CLOCK 

DATA IN 

~--- t TCS - -- tTCH 

----~----------------------------~I 

NOTE: 

1. A write occurs if both CS and wr:. are low at the clock low-to-high transition 

AC TEST CONDITIONS (Read and Write Cycles) 5V 5V 
Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
5ns 
1.5V 
1.5V ~

48OO 
~~~AoUT1 

2550 30pF*. 

BKPT---! 2200 

30pF* 
See Figures 1 and 2 (5pF for 

toz. tsoz, twz. tow) 

Figure 1. Output Load, Parity Output 

1 
Figure 2. Output Load 

(for BKPT pin) 
*Includes scope and jig. 

7.23 9 



1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4Kx 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SPC AC ELECTRICAL CHARACTERISTICS (1) VCC = 5V ±10%, All Temperature Ranges 

SYMBOL PARAMETER 
1DT71502S/L (1) 

UNIT 
MIN~ MAX. 

tSCLK SCLK Period 100 - ns 

tscw SCLK Pulse Width 40 - ns 

tSDS Serial Data Set-up Time 20 - ns 

tSDH Serial Data Hold Time 2 - ns 

tSCD Clock to serial Data Output Delay - 30 ns 

t SPD Serial Data-In-to-Out Delay, Stub Mode - 20 ns 

tCMLH Command/Data Set-up Time, Low-to-High(2) 20 - ns 

tCMHL Command Set-up Time, High-to-Low (Execution Time)(2) 35 - ns 

tCMH Command/Data Hold Time(2) 5 - ns 

tCSCD Command/Data to Serial Data Output Delay (1st Bit Only) - 45 ns 

NOTES: 

1. These specifications apply to all speed grades of the product. 
2. C/D cannot change while SCLK is high. 

TIMING WAVEFORM OF SPC CHANNEL 

tSCLK 

tscw -tscw-

SCLK JV ,,~ ./V " ~r-

SERIAL DATA IN 

SERIAL DATA OUT 

C/D 

COMMAND 
EXECUTE TIME 

(REFERENCE) 

t sPD-

)K 
tCMH 

AC TEST CONDITIONS (SPC) 
Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
5ns 
1.5V 
1.5V 

See Figure 3 

t SDS 

I--- tCSCD 

tCMHL -

'~ 

7.23 

>k'~ 
... , , - tSCD 

)~ 

tCMH tCMLH -

~V 

5V 

~
4800 

SO 

2550 30pF* 

Figure 3. Output Load for Serial Output 

*Includes scope and jig. 
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1DT71502S/IDT71502l CMOS STATIC RAM 
64K (4K X 16-BIT) REGISTERED RAM 

SPC FUNCTIONAL BLOCK DIAGRAM 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

COMMAND DATA (c/l») ----.-------------------------------, 

SERIAL DATA IN (SI) ---4-------.---------------,-...., 
SERIAL DATA OUT 

(SO) 

SERIAL CLOCK (SClK) -"""'T"""-+-----L~ 

SPC COMMAND FORMAT 
7 4 3 o 
SPC Command Code SPC Register Code 

4 bits 4 bits 

SPC COMMAND CODES 
COMMAND READ/WRITE 

CODE FUNCTION 

0 Read 

1 Write 

2 Read 

3 Write 

4-C -
D Write 

E Write 

F -

SPC REGISTER CODES 
REGISTER READ/WRITE 

CODE FUNCTION 

0 R/W 

1 R/W 

2 R/W 

3 R/W 

4 R/W 

5 R/W 

6 Rd Only 

7 Rd Only 

8-:F -

MUX ENABLES . 
1-----+----- AND REGISTER 

'--_____ -,-____ -.1 STROBES. ETC. 

DATA 

ClK 

DIAGNOSTIC DATA 
TO/FROM CHIP 

ACTION 

Read Register 

Write Register 

Read Register and Increment Initialize Counter 

Write Register and Increment Initialize Counter 

Reserved (No-Op) 

Stub Diagnostic 

Serial Diagnostic 

No-Op 

REGISTER 

Initialize Counter 

RAM Output (or Input if reading) 

Pipeline Register 

Break Mask Register 

Break Data Register 

Set-up + Status Register 

1/0'5- 1/00 (Data Pins) 

RAM Address 

Reserved (unused) 

7.23 

NOTES 

Uses Register Select Field 

Uses Register Select Field 

Serial RAM Read 

Serial RAM Write 

-

Broadcast Commands 

Serial Commands 

Guaranteed No-Op 

NOTES 

-

-

-
-

-

Break Multiplexer. Trace Mode. etc. 

Data Pins of Chip 

Address Going into RAM 

-

11 



1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

REGISTERED RAM DATA FLOW BLOCK DIAGRAM 

r-----------------------------------------, 
I SPR READ DATA BUS I 
I I 
I 

SERIAL~I~---:~~nTRiALPAcITo:COLRi~mRl_+----___.j~-.J 
DATAIN I 

I 
I CLOCK 

I TRACE 
I 
I 
I 
I 
I 
I 

ADDRESS-r--------~~~ 

WE-t-----d 

SERIAL 
DATA OUT 

I--=~~Mii~_+--_W .. BREAKPOINT 

mrr~~~--~----~~~ 
PARALLEL' ....L...---+..,.------+"""T"""-----i~ 

CLOCK L.--T---i 

~"";"""---,--d 

L.. ____________ _ 

RAM DATAIN/OUT 

NOTE: 

PARITY 

cr, LEVEL ---------.-t-t 
a o LEVEL .--------r-H-I 
FLOW 15-8 .---..t-H-I 

FLOW 7-0 '--"""'T'"++-H-i 
BREAK ON ADDRS '---r+++-H-I 

BREAK PIPE ---r-I~++-+-"-t 
TRACE ~-t-t-+-H-+--I 

STATUS BITS 

POWER 
UP 

1. SPC and RAM accesses are mutually exclusive. Hence, these two operations must not occur simultaneously. During SPC 
accesses, the content of the pipeline register will change if the parallel clock is active. 

7.23 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 

SET-UP REGISTER FORMAT 

BIT NAME TYPE (1) 

15 CE RO 

14 SOE FF RO 

13 SOE Pin RO 

12 OE Pin RO 

11 WE Pin RO 

10 INIT Pin RO 

9 BP Compare RO 

8 BP Pin RO 

7 CS 1 Level R/W 

6 CSo Level R/W 

5 Non-Reg High R/W 

4 Non-Reg Low R/W 

3 - -

2 BC Address R/W 

1 BC Pipelined R/W 

0 Trace Mode R/W 

NOTE: 

1. RO means Read Only. R/W means Read/Write. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION 
POWER-UP 

VALUE 

Chip Enable State: NOR of All Chip Enable Pins 0 

SOE FF State: 1 = Output Enabled. 0 = Output Disabled 0 

SOE Pin State: 1 = High. 0 = Low 0 

OE Pin State: 1 = High. 0 = Low 0 

WE Pin State: 1 = High. 0 = Low 0 

INIT Pin State: 1 = High. 0 = Low 0 

Breakpoint Comparator Output: 1 = Compare Valid 0 

BP Pin State: 1 = High. 0 = Low 0 

o = CS1 is Low Active; 1 = CS1 is High Active 0 

o = CSo is Low Active; 1 = CSo is High Active 0 

Set Pipeline Register Bits 15-8 to Flow-Through Mode 0 

Set Pipeline Register Bits 7-0 to Flow-Through Mode 0 

(Unused) 0 

o = Breakpoint on Pipeline Register Output. 1 = Breakpoint on RAM 
0 Address Inputs 

Set Breakpoint Output MUX for Pipeline FF Output 0 

Set for Trace Mode: 1/015-0 to Pipeline Register. Pipeline Register to RAM. 
0 Initialize Counter as Address. Write with Clock Pulse 
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1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-Bln REGISTERED RAM 

GENERAL DESCRIPTION 
The IDT71502 Registered RAM consists of a 4K x 16-bit RAM 

plus a 16-bit pipeline register and is designed for microcode 
writable control store use. A serial shift register system, the Serial 
Protocol Channel (SPC) , is included on-chip for serial load and 
read-back of the RAM data. A RAM address counter is also pro
vided to speed up RAM locid and read-back. The SPC serial shift 
register is also configured to be used as a diagnostic register. The 
shift register can read all status conditions on the chip such as the 
RAM output, pipeline register output, data output pin state and 
RAM load/read counter value. A breakpoint comparator is in
cluded to support the diagnostic function. This breakpoint com
parator can be used to detect a particular bit pattern in the RAM ad
dress or pipeline register outputs. 

The IDT71502 Registered RAM includes features to support 
control store applications. These include synchronous output en
able and an initialize register for selecting the initial value of the 
pipeline register. A parity output is provided which indicates the 
parity of the contents of the pipeline register. The parity output can 
be used to provide parity check control for high-reliability systems. 

The IDT71502 Registered RAM can also be used as a trace RAM 
for recording external data. In this mode, the data I/O pins are in
puts and data is clocked into the RAM using the Initialize register as 
the address counter. The Trace mode, in combination with the 
breakpoint comparator, allows the IDT71502 Registered RAM to 
be used as a one-chip logic analyzer. 

RAM Operation 
After power up, and in its typical operating mode, the IDT71502 

Registered RAM is set for pipelined read and direct (non-pipelined) 
write. Data may be directly written into the RAM by driving the ad
dress and data inputs and strobing the Write Enable input. Data is 
read from the RAM by driving the address lines and clocking the 
pipeline register. 

The RAM may also be read and written by the Serial Protocol 
Channel (SPC). This is the typical path for loading the RAM after 
power up. SPC and RAM accesses are mutually exclusive. Hence, 
these two operations must not occur simultaneously. During SPC 
accesses, the content of the pipeline register will change if the par
allel clock is active. 

Serial Protocol Channel 
The Serial Protocol Channel (SPC) logic consists of a 16-bit data 

shift register, an 8-bit command register and clock logic consisting 
of gates and a flip-flop. A block diagram of the command decode 
logic is shown for reference. The command decode logic decodes 
and executes the command in the command shift register using 
the clock from the clock logic. The command is divided into two 
four-bit fields. The most significant four bits of the command regis
ter define the command to be executed: read, write, etc. The least 
significant four bits define the register to be read or written. (NOTE: 
The data to the SPC is shifted in LSB first.) 

The SPC is connected to the outside world through four wires. 
These wires consist of serial data in and out, a shift clock and a 
command/data line. When the command/data line is high, com
mands are shifted from the serial data in to the command register 
by the clock. When the command/data line is low, data is shifted 
into the data shift register by the clock. When the command/data 
line transitions from high (command) to low (data), aclock pulse is 
generated internally to the command decode logic. This pulse 
lasts from the beginning of the high-to-Iow transition to the next se
rial clock pulse and is used to execute the command in the com
mand register. 

Two of the defined commands are Serial and StUb. These com
mands control a latch which determines the source of the serial 

7.23 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

data out in the command mode. The Serial command causes the 
data output to be taken from the last stage of the command shift 
register. This is the normal operating mode, where all the shift reg
isters in a system are connected into one long shift register. The 
SPC logic in the IDT71502 is automatically set to the Serial mode 
by power up. The Stub command sets the latch and causes the se
rial output data to be taken from the serial input. In this mode, the 
serial data is passed directly from one chip to the next so that all 
command registers have the same data at their serial inputs. This 
allows a broadcast mode where all command registers in a system 
can be loaded with the same command at the same time. 

RAM Load/Readback Logic 
The RAM write pulse is generated by an internal one-shot trig

gered by the clock. Data is writlen into the RAM immediately fol
lowing pipeline register load and the Initialize Counter is incre
mented by the trailing edge of the write pulse. Using an internally 
generated write pulse makes RAM writing independent of clock 
high and low times. A timing diagram of the RAM clocking is shown 
in the Trace Mode Clock Timing Diagram (Figure 5). 

A detailed block diagram of the IDT71502 Registered RAM, 
showing the various internal registers and the load and read back 
paths, is shown in the Registered RAM Data Flow Block Diagram. 
In .addition to the logic shown in the Functional Block Diagram on 
the first page of the data sheet, there is an Initialize Counter for 
loading and initializing the RAM, Break Data and Mask registers for 
the Breakpoint Comparator and multiplexers at the input to the 
Pipeline register for allowing data from the data I/O pins to be 
clocked into the Pipeline register in the Trace mode before being 
written into the RAM. The data flow block diagram also shows the 
various multiplexers for routing data for breakpoint and read back 
use. 

Initialize Counter 
The Initialize Counter provides the initial address to the RAM af

ter reset of the part. A pulse applied to the Initialize pin causes the 
Initialize Counter to be gated to the RAM address and the RAM data 
to be preset into the pipeline register. This provides an initial value 
in the pipeline register before the first clock pulse arrives. The In
itialize Counter can be reset to zero at power up of the chip and can 
be loaded with a value other than zero by the SPC. Once loaded 
with a value by the SPC, this value is used in further chip reset op
erations. 

Set-up Register 
The Set-up Register is a 16-bit register used to set the chip oper

ating mode and to read back chip operating status conditions. A 
command word written into the Set-up Register sets 7 latches 
which control the chip operating conditions. Reading the Set-up 
Register provides the current status of these 7 latches and various 
other signals on the chip. At power up, the 7 latches are cleared to 
zero and the Initialize counter is cleared to zero. The format of the 
Set-up Register is shown in the Set-up Register Format table. 

The Set-up Register has 7 latches which determine the operat
ing mode of the chip. These are CS1 , CSa. Non-Reg Hi9!1, Non
Reg Low. BC RAM. Break P~ and Trace. The CS1 and CSa bits 
determine the polarity of the CS1 and CSa chip enables. The Non
Reg High and Low bits set the upper and lower bytes of the Pipeline 
Registerto a flow-through mode. respectively. The BC RAM bit de
termines the source of the data for breakpoint comparison, either 
the Pipeline Register or the RAM address. The Break Pipe latch 
switches the breakpoint pin multiplexer from the comparator to the 
buffer flip-flop. The trace latch sets the chip into the Trace mode. 

14 
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1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4K X 16-BIT) REGISTERED RAM 

Power Up State 
Power up is defined as taking Vee from below 1.0 volts to 

5.0 volts nominal. This generates power up reset, an internal signal 
which resets several registers on the chip. After power up, the 
IDT71502 is in the following state: 
• Set-up Register cleared to zero 
• Initialize Counter cleared to zero 
• Breakpoint Mask Register cleared to equal (Breakpoint output 

high) 

• SOE Flip-Flop cleared to outputs off 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Note that taking Vee from 5.0 volts to 2.0 volts and back to 
5.0 volts will not cause power up reset. 

Set-up Register: Programmable Chip Enable 
The chip enable function is programmable by bits in the Set-up 

Register. The logic for this is shown in Figure 1. The bits in the Set
up Register define the active state of each chip enable: high or low. 
This allows up to four RAMs to be cascaded in depth with no exter
nal decoders required (16K x 16 bits of RAM). 

cr 
}-"'T""---------~ TO SOE FLIP-FLOP 

BREAKPOINT 
COMPARATOR 

WRITE FROM SPR --------{ 
)----II~~ WRITE TO RAM 

Figure 1. Chip Enable Logic Block Diagram 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K(4Kx 16-BIT) REGISTERED RAM 

Set-up Register: Non-Registered Outputs 
. Two bits of the Set-up Register, Non-Reg Hi and Non-Reg La, 

can be set to cause the Pipeline Register bits 15-9 and 7-0, respec
tively, to be set to the flow-through mode. In the flow-through 
mode, both latches of the register are open and the register acts 
like a si mple buffer with its output following its input. This allows the 
user to have some non-registered bits in microcode applications. 
The output circuit consisting of the Pipeline Register, the ~chro
nous Output Enable (SOE), and the Output Enable (OE), has 
some special logic to support this mode, as shown in Figure 2. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Also, activating the Initialize pin causes the Pipeline Register to be 
put in the flow-through mode. Figure 2 shows the Pipeline Register 
as two latches operated in the MASTER/SLAVE configuration. The 
clock input will cause the latch pair to work as a register. If the, In
itialize pin is activated, both registers will be placed in the flow
through mode by the OR gates. Also, if either Non~Reg bit is set, its 
corresponding a-bit portion of the register will be placed in the 
flow-through mode. 

RAM DATAoUT 
MUX NON-REG La 

RAM DATAoUT 
MUX 

NON-REG HI 15-8 7-0 

INITIALIzE 

I------r--..J 

CLOCK-.~--~--~~~---------------------r----~-+~ 

~ ~~------~~--------------T-------~----~-+------------~ 

OE------------------~~~~--------_+----------------~ 
cr------------------------~--------_+----------------~ 

DATAoUT 
15-8 

Figure 2. Output Logic Block Diagram· 

DATA OUT 
7-0 

MASTER 
LATCH 

SLAVE 
LATCH 

When in the flow-through mode, the output enable flip-flop for 
that half must also be in the flow-through mode for external chip 
expansion to work properly. A non-registered RAM bit must be en
abled by a non-registered output enable, while a registered bit 

must be enabled by a synchronous output enable. This is done by 
using the non~stered bit to control a multiplexer which selects 
between the SOE flip-flop input and output as the source of the 
output enable. 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-Bln REGISTERED RAM 

Set-up Register: Breakpoint Comparator Control 
The Breakpoint Comparator (BC) provides a masked 16-bit 

comparison of the various data paths that can be read by the SPC. 
It consists of an equal-comparator and the Break Data and Mask 
registers, as shown in Breakpoint Comparator Logic Block Dia
gram (Figure 3). The BC compares the data from the chip against 
the data in the Break Data Register and activates the Breakpoint 
Compare output if the two are equal. The Mask Register enables 
comparison: if a bit in the Mask Register is a one, comparison is 
enabled on the corresponding bit in the Break Data Register. If it is 
zero, the comparison on the that bit is disabled: i.e., forced to 
equal. 

The Breakpoint output is an open drain type to allow width ex
pansion of the Breakpoint Comparison. For example, if two 
IDT71502 chips have their breakpoint pins tied together to the 
same load resistor, both breakpoint comparators must be valid be
fore the output can rise. The result is a 32-bit comparison. 

RAM ADDRESS INPUTS ----l~ 

PIPELINE REGISTER -----l~ 
'--..,...--1 

RAM ADDRESS SELECT 
(SET-UP REGISTt:R BIT) ------' 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

A selectable flip-flop is provided for the Breakpoint Output. This 
allows pipeline registered bits, non-registered bits and address 
bits to be used in comparison with the same timing. Breakpoint 
comparison is commonly performed on the pipeline register out
puts. These outputs are valid after the clock; i.e. for the current cy
cle. Address inputs and non-pipelined outputs are valid before the 
clock, representing address and data for the next cycle, respec
tively. If address or non-pipelined outputs are to be used in break
point comparison, a flip-flop delay must be added so that they will 
be valid after the clock in the same manneras pipelined bits. The 
selectable flip-flop provides this delay so that all breakpoint com
parison outputs are valid in the current cycle. 

The Breakpoint output driver is enabled by the SOE Flip-Flop to 
allow depth expansion of the comparison. SOE must be low prior 
to clock going high whether in pipelined mode or not. 

TO/FROM SPC 

BREAKPOINT 
COMPARE 

CLOCK ------------------------1 
BREAKPOINT PIPELINE _______________________________________ ..J 

(SET-UP REGISTER BIT) 

Figure 3. Breakpoint Comparator Logic Block Diagram 

Set-up Register: Trace Mode Operation 
When the trace bit in the Set-up Register is set, the chip is in the 

Trace mode. In this mode, data from the chip data pins, 
1/015 - 1/00 , is written into sequential locations in the RAM. The 
address for the RAM comes from the Initialize Counter, which is in
cremented after each RAM write. The Trace mode is used to record 
external data events in the same manner as a logic analyzer. The 
Trace mode recording sequence is as follows: 
1. Data from the I/O pins is written into the Pipeline Register by the 

clock. 
2. Data in the Pipeline Register is written into the RAM by a one

shot driven by the trailing edge of the clock. The RAM address 
comes from the Initialize Counter. 

3. The Initialize Counter is incremented by the trailing edge of the 
RAM write pulse. 

Trace operation requires both WE and CS to be active. If either 
is inactive (high), the Initialize Register will not be incremented and 
data will not be written into the RAM. The Pipeline Register will be 
loaded, however. This allows the write enable to be used for skip
ping words. A timing diagram of this logic is shown in the Trace 
Mode Sequence Timing Diagram (Figure 4). 

The RAM write pulse is generated by an internal one-shot trig
gered by the clock. Data is written into the RAM immediately fol
lowing pipeline register load and the Initialize Counter is incre
mented by the trailing edge of the write pulse. Using an internally 
generated write pulse makes RAM writing independent of clock 
high and low times. A timing diagram of the RAM clocking is shown 
in the Trace Mode Clock Timing Diagram (Figure 5). 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CLOCK 

cr· WE' 

SyNC WE 

TCLK -Wl IJ n (RAM WRITE) 
i i i 

I I I I I 
PIPELINE REGISTER 

~ B 
t 

~ C ~ D ~ E ~ F ! ~ INPUT I 
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Figure 4. Trace Mode Sequence Timing Diagram 
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Figure 5. Trace Mode Clock Timing Diagram 
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Parity Output 
The Parity Output pin is generated from a 16-bit parity tree, as 

shown In the Parity Tree Logic Block Diagram (Figure 6). Even par
ity is used. Parity is generated on the cohtents of the Pipeline Reg
ister. The parity output driver is three-state and is enabled by the 
SOE Flip-Flop to allow depth expansion of the parity output. 

The Parity Output always reflects the parity of the registered 
value. Additional flip-flops and multiplexers are included in the par
ity tree to cover the case of non-registered outputs. If one or both 

REGISTER BIT 15 

REGISTER BIT 14 

REGISTER BIT 13 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

bytes of the Pipeline Register are set to the Non-Registered mode, 
a flip-flop pipeline delay is added to the corresponding byte parity 
chain to make the result of that byte parity calculation the same as if 
the Pipeline Register was not in the Non-Pipelined mode. SOE 
must be low prior to the clock going high in pipelined or non
pipelined mode. 

CLOCK ~l9 REGISTER BIT 12 

REGISTER BIT 11 

j~ REGISTER BIT 10 D" I MUX REGISTER BIT 9 JUS' REGISTER BIT 8 

NON-REGISTER HI BYTE 

OUTPUT DRIVER 

REGISTER BIT 7 

~l9 
REGISTER BIT 6 

REGISTER BIT 5 

REGISTER BIT 4 

D-t(- PARITY OUTPUT 

SOE" FLIP-FLOP 

..... r----- NON-REGISTER La BYTE 

REGISTER BIT 3 

j~ REGISTER BIT 2 

REGISTER BIT 1 

REGISTER BIT 0 JUS' 

Figure 6. Parity Tree Logic Block Diagram 
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REGISTERED RAM APPLICATIONS 

Using the Registered RAM in Writable Control 
Stores 

The IDT71502 Registered RAM is designed expressly for effi
cient use in writable control stores. A simplified block diagram of a 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

16-bit microprogram-controlled system using the IDT71502 is 
shown in Writable Control Store Using Registered RAM (Figure 7). 
The system shown uses four IDT71502 Registered RAM chips to 
provide 4K x 64 bits of microcode writable control store. 

16-BIT DATA BUS 

BOARD :' 
DIAGNOSTIC ACCESS 

CONDITION IDT39C10A It 

CODE TEST r----.. MICROPROGRAM MICROCODE ~ 
LOGIC SEQUENCER LOAD LOGIC 

--;;; gQ; 
.~ ~ ~ 

• 
, , Q) 0 III 

C/) ... .1: 
0.. 0 

IDT71502 IDT71502 IDT71502 IDT71502 
REGISTERED REGISTERED REGISTERED REGISTERED ~ RAM RAM RAM RAM 
BITS 0=15 BITS 16-31 BITS 32-47 BITS 48-63 , 

I t + + ~ 

IDT49C402 - REGISTER 
SYSTEM CONTROL BITS AND ALU 

Figure 7. Writable Control Store Using Registered RAM 

Using the Parity Output 
The parity output can be used in conjunction with an additional 

IDT71502 Registered RAM to provide parity checking for control 
stores. This is shown in the Parity Check in a Writable Control Store 
System (Figure 8) block diagram. The parity output driver is gated 

by the SOE Flip-Flop. This allows simple depth expansion of the 
parity function by paralleling the parity outputs in the same manner 
as the data outputs, as shown in the Parity Check in a Depth Ex
panded Writable Control Store System (Figure 9) block diagram. 

v 
IDT71502 
4Kx 16 

REGISTERED 
RAM 

#0 

>--'-... 
III 
0.. 

, 
CONTROL BITS 0-15 

Serial Protocol Channel m 

-~~~ V 
IDT71502 IDT71502 
4Kx 16 4K x 16 

REGISTERED REGISTERED 
RAM RAM 

#7 PARITY BITS 
----

t 
~ 
'- 8-BIT ... 
III COMPARATOR 
0.. IDT74FCT521A 

-, ,~ 

-----

, 
CONTROL BITS 112-127 

Figure 8. Parity Check in a Writable Control Store System 
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Using Trace Mode as a Logic Analyzer 
The Trace mode allows the I DT71502 to be used as an on-board 

logic analyzer for system diagnostics. It is particularly powerful 
when used in conjunction with the Breakpoint function. In the 
Trace mode, data is recorded in sequential locations in the RAM as 
controlled by the Trace Counter. Since the incoming data is 
clocked into the pipeline register, the set-up and hold times are 
short and compatible with capturing changing bus data, for exam
ple. A block diagram of a system with an IDT71502 used in the 
Trace mode is shown in Diagnostic Bus Monitoring Using Trace 
Mode (Figure 10). 

The Breakpoint outputs from the IDT71502 devices in a system 
can be used to control the Trace mode writing. The Breakpoint out-

16-BIT DATA BUS 

* CONDITION IDT39C10A 
CODE TEST r---+ MICROPROGRAM 

LOGIC SEQUENCER , , 
IDT71502 IDT71502 IDT71502 

REGISTERED REGISTERED REGISTERED 
RAM RAM RAM 

BITS 0-15 BITS 16-31 BITS 32-47 

I t .~ 

SYSTEM CONTROL BITS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

puts are open drain types which provide a wire-AND function when 
connected together to a single pull-up resistor. By tying the Break
point outputs for the writable control store RAMs and the trace 
RAM, a breakpoint comparison can be made over the full 
microcode word plus the data bus contents. This comparison can 
be used to enable the trace write so that only data which occurred 
at the Breakpoint times is recorded. This allows recording the data 
that was on the bus during each instance of an I/O write, for exam
ple. 

MICROCODE 
LOAD LOGIC 

• IDT71502 
REGISTERED 

RAM IN 

BOARD 
DIAGNOSTIC ACCESS 

~ 

I:' 
~ -

Q) 

~ s:: 
TRACE MODE s:: 

<II 
.s:: 

~ 
u 
-.- 0 

0 0 
Co 0 
-" 
<II 0 
Q) ... 

t 
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al -

<II .-
IDT71502 

... 
I-- Q) 
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RAM ~ 
BITS 48-63 

~ . 
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IDT49C402 
REGISTER 
AND ALU 

Figure 10. Diagnostic Bus Monitoring Using Trace Mode 
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Serial Loading of the IDT71502 Using the SPC 
In order to use the IDT71502 In writable control store applica

tions, it must be loaded with the microprogram before use. This is 
done using the Serial Protocol Channel (SPC). Loading the RAM 
over the SPC can be done in several ways. The microcode can be 
loaded from a central microprocessor, which can perform both 
microcode load and system diagnostics at power up, or it can be 
loaded using dedicated load logic. 

An example of a design of this dedicated load logic is shown in 
the Microcode Load Logic Example (Figure 11). The purpose of 
this example is to show how one goes about designing this logic. 
This example shows an approach which loads the RAMs with data 
from a single EPROM. The load logic gets the SPC command and 

POW~~S~~ ______ ---.R_E_S_E_T-I .... 

CLOCK 

END OF LOAD 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

data information from the EPROM. It is controlled by single byte in
structions from the same EPROM. The format of these instructions 
is shown in Microcode Load Logic Instruction Formats (Figure 12), 
and a map of the typical contents of the EPROM is shown in 
Microcode Load EPROM Memory Map (Figure 13). 

The load logic consists of a 16-bit address counter, an 8-bit shift 
register, a 4-bit byte counter and a PAL containing a 2-bit instruc~ 
tion register. The logic in the PAL interprets the 2-bit load instruc
tions to cause bytes of command or data information to be loaded 
into the IDT7 4FCT299 shift register and shifted to the SPC. The two 
IDT74FCT161 counters are used to count the bytes being sent and 
the 8 bits in each byte. 

SERIAL DATA 
TO IDT71502S 

SERIAL CLOCK 

COMMAND/DATA 

Figure 11. Microcode Load Logic Example 

I 0 I 0 I BYTE COUNT LOAD COMMAND 

I 0 I I BYTE COUNT LOAD COMMAND 
USING SLOW CLOCK 

I I 0 I BYTE COUNT LOAD DATA 

I I I BYTE COUNT STOP, END OF LOOP 

Figure 12, Microcode Load Logic Instruction Formats 
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EPROM 
ADDRESS 

0000 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

OOOB 

OOOC 

OOOD 

xxxx 
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EPROM Data 

o I 0 J 4 LOAD 4 COMMAND BYTES 

COMMAND BYTE 0 

COMMAND BYTE 1 

COMMAND BYTE 2 

COMMAND BYTE 3 

1 I 0 I 8 LOAD 8 DATA BYTES 

DATA BYTE 0 

DATA BYTE 1 

DATA BYTE 7 

o I 0 I 4 LOAD 4 COMMAND BYTES 

COMMAND BYTE 0 

ETC. 

I I o STOP. END OF LOOP 

Figure 13. Microcode Load EPROM Memory Map 
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SUBSYSTEM PRODUCTS 

IDT Subsystems Division has the resources and experi
ence to deliver the highest quality RAM module products. 
I Drs combination of advanced design, assembly, and test ca
pabilities give customers the highest levels of quality, service 
and performance. Product offerings include a number JEDEC 
standards as well as specialized and application specific RAM 
modules, including the world's highest performance and 
densest SRAMs, Dual-Port RAMs, and FIFOs. Custom ca
pabilities allow our customers to enjoy the benefits of par
ametically tested complete memory-based subsystems in
cluding extremely high performance caches for a wide range 
of processors and complete memory subsystems including 
mUlti-megabyte microprocessor main memories. 

DT modules products provide a number of benefits to the 
high performance system designer: 

For system designers of high performance systems, mod
ules solve a number of major problems through the benefits 
they provide. The biggest benefit of modules is that they save 
significant amounts of space for designers packing ever more 
performance in less space by utilizing double sided surface 
mount technolOgy (SMT). Modules allow designers to take 
advantage of SMT for performance critical memory paths 
without the investments or the volume necessary to justify em
ploying SMT for an entire system. Since systems at the high 
performance end of the spectrum tend to be lower volume, it 
makes sense to take advantage of module technology to 
enjoy the space savings and performance advantages of SMT 
without the cost. In addition, decoupling capacitors are 
mounted next to or underneath the active memory compo
nents on the module, thus eliminating the need to consider 
them or the real estate they consume. 

Numerous module packaging options are available which 
allow designers to tradeoff board area, height and mechanical 
stability. Vertical mount module options (modules in which 
mounted components are oriented in a vertical fashion) such 
as single in-line packages (SIPs), dual-row SIPs (DSIPs), zig
zag in-line packages (ZIPs) and single-in-line memory mod
ules (SIMMs) are ideal packages for applications requiring the 
highest density. Many of these vertical mount modules are 
maximum 0.5 inch tall, which is well within the board space re~ 
quirements for card rack type systems. Horizontal mount 
module options include dual in-line packages (DIPs), quad in
line packages (alPs), and hex in-line packages (HIPs). These. 
modules are ideal forthose applications requiring the most in 

mechanical stability and those with many I/O pins. 
DeSign, manufacturing, and marketing often disagree on 

the size of memory that their high performance system will 
offer. By allowing the decision to made at manufacturing time 
by having module solutions with different memory sizes and 
common pinouts, the module user lets the market dictate 
memory requirements. JEDEC has defined standards for 
memory pinouts including 128K x 8 and 512K x 8 SRAM in the 

. same 600 mil wide 32 lead DIP and 16K x 32, 64K x 32 and 
256K x 32 SRAM in the same 64 lead SIMMIZIP which are 
among the most common industry standard SRAM modules. 

Testing is both a design and manufacturing problem that is 
often an afterthought. By providing a pretested higher level 
block, . modules simplify the test issue for both design and 

. manufacturing. Since the module is tested using full paramet
ric AC/DC guardbanded test patterns over the specified oper
ating temperature range, designers are guaranteed a level of 
performance for a larger block of their system versus a spec 
for an individual component. System board test is simplified 
because a major block of memory has been fully tested at the 
module level, thus simplifying the test method and debug 
cycle at the board level. 

Time to market is always a very important issue. Studies 
have shown that a major portion of profits are made in the early 
part of the product life cycle before competition drives down 
prices to a level based on manufacturing costs rather than a 
unique level of value. Integrating the high performance 
memory into an module shortens the design cycle by simpli
fying board design by leveraging off the module. manufac
turer's design expertise. System board layout and the design 
cycle are simplified because the number of inpuVoutputs (II 
Os) are reduced by combining common component address, 
data, control, and power pins. 
Module solutions help reduce hidden costs that are not 
often taken into account. Since active and passive compo
nents necessary to realize an module solution are com
bined onto a single substrate, the module user reduces 
inventory and handling costs by combining a number of 
diverse components into one Single component. 
lOT Subsystems products provide an ideal solution for 
system designers to integrate high performance RAM. in 
order to maximize density, performance and cost-effective
ness for both commercial and military applications. 
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8Kx8 IDT7M134S 
16Kx 8 CMOS IDT7M135S ';5 CMOS DUAL-PORT STATIC 

Integrated Devlc.e Technology, Inc. RAM MODULE (MASTER) 

FEATURES: 
• High-density 64K/128K CMOS Dual-Port RAM modules 
• 16K x 8 (IOT7M135) or 8K x 8 (10T7M134)option 
• Fully asynchronous readlwrite operation from either port 
• Fast access time 

- commercial: 30ns (max.) 
- military: 40ns (max.) 

• Low power consumption 
• On-chip port arbitration logic 
• BUSY flags 
• Single 5V (±1 0%) power supply 
• Dual Vee and GNO pins for maximum noise immunity 
• On-chip pull up resistors for open-drain BUSY flag option 
• Inputs and outputs directly TIL-compatible 

DESCRIPTION: 
The IOT7M134/10T7M135 are 64K/128K high-speed 

CMOS Dual-Port static RAM modules constructed on a multi
layered ceramic substrate using four 10T7132 2K x 8 dual
port static RAMs (10T7M134) or eight IOT7132 dual-port 
static RAMs (IOT7M135) in leadless chip carriers. Oual
port function is achieved by utilization of the two on-board 
IOT54/10T74FCT138 decoder circuits that interpret the higher 
order addresses A111-13 and ARll-13 to select one of the 
eight 2K x 8 dual-port static RAMs. (On IOT7M134 8K x 8 

PIN CONFIGURATION (2) 

GND 
cgL 

RlWL 
R27Q 

BUS'YL 
OEL 

AOL 
AlL 
A2L 
A3L 
A4L 
ASL 
ASL 
All 
ASL 
A9L 

1 
2 
3 

~4 
~5 

6 
7 

~8 
9 

1= 10 
1= 11 
1= 12 

13 
14 
15 
16 

1= 17 
1= 18 

Al0L 
Al1L 
A12L 19 

)1= 20 

1= 21 
1= 22 

23 
24 

--- ~F 
56 
55 F 

54 
53 
52 F 
511= 
501= 
491= 
48 
47 = 
461= 
45 
44 
43 
421= 
411= 
40 
39 

Vee 
GSR 
RlWR 
R270R 
BUSYR 
OER 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
ASR 
A7R 
ASR 
A9R 
A10R 
A11R 
A12R 
A13R(1) 

38 1=1 
37 I 
36 =1 
35 NOTES: 

option, AL13 and AR13 need to be externally grounded and 
the· selection becomes one of the four 2K x 8 dual-port 
static RAMs). Extremely high speeds are achieved in this 
fashion due to the use of the IDT7132 dual-port static RAM,. 
fabricated in lOT's high-performance CEMOSm technology. 

The IOT7M134/10T7M135 provide two ports with sepa~ 
rate control, address and 1/0 pins that permit independent 
access for reads or writes to any location in the memory. 
The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
The on-chip arbitration logiC will determine which port has 
access and sets the BUSY flag of the delayed port. BUSY 
is set at speeds that permit the processor to hold the opera
tion and its respective address and data. The delayed port 
will have access when BUSY goes high (inactive). 

The 10T7M134/1DT7M135 are available with access times 
as ·fast as 30ns commercial and 40ns military temperature 
range, with operating power consumption of only 2.1W/3.5W 
(max.). The module also offers a standby power mode of 
1.4W/2.8W (max.) and a full standby mode of 660mW/1.3W 
(max.). 

All lOT mililtary module semiconductor components are 
manufactured in compliance with the latest revision of MIL
STO-883, Class B, making them ideally suited to applica
tions demanding the highest level of performance and relia
bility. 

PIN NAMES 
Left Port Right Port Names 

AOL-A13L AOR-A13R Address 

I/00L-IOlL I/00R-I/OlR Data Input/Output 

CSL CSR Chip Select 

RlWL RlWR ReadlWrite Enable 

OEL OER Output Enable 

BUSYL BUSYR BUSY Flag (Open Drain) 

R270L R270R PULL-UP Resistors for 
Open-drain BUSY 
Flag option 

Vcc Vee Power 

GND GND Ground A13L(1 
I/O oL 
I/O lL 
1/02L 
1/03L 
1/04L 
1/0 SL 
1/0 SL 
1/0 1L 
GND 

;:: 25 
26 

~ 27 

34 
33 
32 

=1 
=1 
=1 

I 

100R 
10m 
102R 
103R 
104R 
10SR 
10SR 
107R 
Vee 

1. On 8K x 8IDT7Ml34 option A13L and A13R need to be externally connected to ground 
for proper operation. 

28 
29 

DIP 
TOP VIEW 

31 I 
30 

CEMOS is a trademark of Integrated Device Technology,lnc. 

2. For module dimensions, please refer to module drawing M12 in the packaging section. 
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IDT7M134S/135S 
8K116K x 8 CMOS DUAL·PORT STATIC RAM MODULE 

FUNCTIONAL BLOCK DIAGRAMS 

IDT7M135 (16K x 8) 

270n 
R270L~Vee 

BUSYL 
(OPEN DRAIN)\ttttl~~~ 

Al1-13L --+H-+H 
~-T'r-u-~I 

IDT7M134 (8K X 8) 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

·BUSYR 
~~~Ittt1I-'-(OPEN DRAIN) 

DH++t-- A11-13R 
I ~;..n;;.n;;.n;..a 

2686 drw02 

1/0 LO-7 ----+-r~~~~~~~~~~;;~~~~1IL---'/ORO-7 
CSL~--~~~~b 

A11-12L -----I 

(A13L) 

270n 
R270L~ Vee 

8.1 

rrt~~~------CSR 
nJ------- A 11-12R 

(A13R) 

2700 
Vee -vvv- R270R 

2686 drw03 
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IDT7M134S/135S 
8K116K x 8 CMOS DUAL-PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

T81AS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT

INGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 

Ambient 
Grade Temperature 

Military -55°C to + 125°C 

Commercial O°C to +70°C 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter 

Vee Supply Voltage 

GND Supply Voltage 

VIH Input High Voltage 

VIL Input Low Voltage 

conditions above those indicated in the operational sections of this NOTE: 

GND Vee 
OV 5.0V ± 10% 

OV 5.0V ± 10% 

Min. Typ_ Max. Unit 

4.5 5.0 5.5 V 

0 0 0 V 

2.2 - 6.0 V 

-0.5(1) - 0.8 V 

specification is not implied. Exposure to absolute maximum rating con- 1. VIL = -3.0V for pulse width less than 20ns. 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS(4) 
(Vee = 5 OV + 10% TA = -55°C to + 125°C and O°C to + 70°C) -

IDT7M134S IDT7M135S 
Svmbol Parameter Test Conditions Min. Typ.(1) Max. Min. Typ.(1) Max. Unit 

IILil Input Leakage Current Vee = 5.5V, VIN = OV to Vee - - 15 - - 20 J.l.A 

IILOI Output Leakage Current CS = VIH, VOUT = OV to Vee - - 15 - - 20 J.l.A 

VIH Input High Voltage - 2.2 - 6.0 2.2 - 6.0 V 

VIL Input Low Voltage - -1.0(2) - 0.8 -1.0(2) - 0.8 V 

Icc Dynamic Operating Current CS = VIL, Outputs Open, - 190 3S0 - 320 640 mA 
(Both Ports Active) f = fMAX 

158 Standby Current CSL and CSR ~ VIH, Vee = Max., - 130 260 - 260 520 mA 
(Both Ports Standby) Both Ports Output Open 

1581 Standby Current CSL or CSR ~VIH, Vee = Max. - 160 320 - 290 5S0 mA 
(One Port Standby) Active Port Outputs Open 

1582 Full Standby Current Both Ports - 4 120(3) - 10 240(3) mA 
(Both Ports Full Standby) CSL and CER ~ Vee -O.2V 

VIN ~ Vee -0.2V or VIN ~ 0.2V 

VOL Output Low Voltage (1/00-1/07) IOL = 4mA, Vee = 4.5V - - 0.4 - - 0.4 V 
IOL = SmA, Vee = 4.5V - - 0.5 - - 0.5 V 

VOL Open Drain Output Low IOL = 16mA, Vee = 4.5V - - 0.5 - - 0.5 V 
Voltage (BUSY) 

VOH Output High Voltage IOH = -4mA, Vee = 4.5V 2.4 - - 2.4 - - V 

NOTES: 
1. Vee = 5V, TA = +25°e. 
2. VIL min. = -3.0V for pulse width less than 20ns. 
3. ISB2 max. of IDT7M13411DT7M135 at commercial temperature = 80mAl150mA. 
4. For tAA = 30, 35, 40ns versions all D.C. parameters are preliminary only. 
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IDT7M134S/135S 
BKl16K x B CMOS DUAL·PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 

10ns 
1.5V 
1.5V 

See Figures 1. 2 and 3 

+5V 

48011 

DATA OUT -..--... 

22511 30pF* 

Figure 1. Output Load 

BUSY 

+5V 

48011 

DATA OUT -..--... 

22511 5pF* 

Figure 2. Output Load 
(for tcHZ, tCLZ, tOHZ, tOLZ, tWHl, tow) 

+5V 

----t 
27011 

130PF' 

Figure 3. BUSY Output Load 

* Including scope and jig. 30pF for fast speed versions. Consult factory for further details. 

B.1 
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IDT7M134S/135S 
8K/16K x 8 CMOS DUAL~PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Vcc = 5.0V ± 10%, TA = -55°C to + 125°C and O°C to +70°C) 

7M134S30 7M134S35 7M134S40 7M134S45 
7M135S30 7M135S35 7M135S40 7M135S45 

(Com'l. Only) (Com'l. Only) I 

Symbol Parameter Min; Max. Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 30 - 35 - 40 - 45 - ns 

tAA Address Access Time - 30 - 35 - 40 - 45 ns 

tACS Chip Select Access Time - 30 - 35 - 40 - 45 ns 

tOE Output Enable Access Time - 15 - 20 - 25 - 30 ns 

tOH Output Hold From Address Change 0 - 0 - 0 - 0 - ns 

tCLz(1) Chip Select to Output in Low Z 5 - 5 - 5 - 10 - ns 

tCHZ(1) Chip Select tO,Output in High Z - 10 - 15 - 15 - 20 ns 

tOHz(1) Output Enable to Output in High Z - 10 - 15 - 15 - 30 ns 

tOLZ(1) Output Enable to Output in Low Z 5 - 5 - 5 - 5 - ns 

tPU(1) Chip Select to Power Up Time 0 - 0 - 0 - 0 - ns 

tPO(1) Chip Deselect to Power Down Time - 50 - 50 - 50 - 50 ns 

WRITE CYCLE" 

twe Write Cycle Time 30 - 35 - 40 - 45 - ns 

tew Chip Select to End of Write 25 - 30 - 35 - 40 - ns 

tAW Address Valid to End of Write 25 - 30 - 35 - 40 - ns 

tA? Address Set-up Time 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width 20 - 25 - 30 - 35 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 5 - ns 

tow Data Valid to End of Write 20 - 20 - 22 - 25 - ns 

tOH Data Hold Time 0 - 0 - 0 - 5 - ns 

tOHZ(1) Output Enable to Output in High Z - 10 - 15 - 15 - 20 ns 

tWHZ(1) Write Enabled to Output in High Z - 10 - 15 - 15 - 20 ns 

tow(1) Output Active From End of Write 0 - 0 - 0 - 0 - ns 

BUSY TIMING 

tSM BUSY Access Time to Address - 35 - 35 - 40 - 40 ns 

tSOA BUSY Disable Time to Address - 30 - 35 - 35 - 35 ns 

tSAC BUSY Access Time to Chip Select - 30 - 35 - 35 - 40 ns 

tsoc BUSY Disable Time to Chip Select - 30 - 30 - 30 - 35 ns 

tsoo BUSY Disable to Valid Data - 20 - 25 - 30 - 30 ns 

twoo Write Pulse to Data Delay - 50 - 55 - 60 - 65 ns 

tODD Write Data Valid to Read Data - 25 - 30 - 35 - 40 ns 

tAPS Arbitration Priority Set-up Time 10 - 10 - 10 - 10 - ns 

NOTE: 
1. This parameter is guaranteed by design, but not tested, 
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IDT7M134S/135S 
SKl16K x S CMOS DUAL-PORT STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(Vcc = 5.0V ± 10%, TA = -55°C to +125°C and O°C to +70°C) 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

IDTM134S50 IDTM134S60 IDTM134S70 IDTM134S90 IDTM134S100 
IDTM135S50 IDTM135S60 IDTM135S70 IDTM135S90 IDTM135S100 

(Mil. Only) (Mil. Only) (Mil. Only) 
Symbol Parameter Min; Max. Min. Max. Min. Max. Min. Max. Min_ Max. Unit 

READ CYCLE 

tRC Read Cycle Time 50 - 60 - 70 - 90 - 100 - ns 

tAA Address Access Time - 50 - 60 - 70 - 90 - 100 ns 

tACs Chip Select Access Time - 50 - 60 - 70 - 90 - 100 ns 

tOE Output Enable Access Time - 35 - 40 - 40 - 45 - 50 ns 

tOH Output Hold From Address Change 0 - 0 - 5 - 10 - 10 - ns 

tCLZ<') Chip Select to Output in Low Z 10 - 10 - 10 - 15 - 15 - ns 

tCHZ(') Chip Select to Output in High Z - 25 - 35 - 35 - 45 - 50 ns 

tOHZ<') Output Enable to Output in High Z - 40 - 40 - 30 - 40 - 40 ns 

tOLZ(') Output Enable to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

tpu(1) Chip Select to Power Up Time 0 - 0 - 0 - 0 - 0 - ns 

tpo(') Chip Deselect to Power Down Time - 50 - 50 - 50 - 50 - 50 ns 

WRITE CYCLE 

twc Write Cycle Time 50 - 60 - 70 - 90 - 100 - ns 

tcw Chip Select to End of Write 45 - 50 - 60 - 80 - 95 - ns 

tAW Address Valid to End of Write 45 - 50 - 60 - 80 - 95 - ns 

tAS Address Set-up Time 0 - 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width 40 - 45 - 45 - 50 - 55 - ns 

tWR Write Recovery Time 5 - 5 - 5 - 5 - 5 - ns 

tow Data Valid to End of Write 25 - 25 - 30 - 40 - 40 - ns 

toH Data Hold Time 5 - 5 - 10 - 10 - 10 - ns 

tOHZ(') Output Enable to Output in High Z - 25 - 35 - 35 - 40 - 40 ns 

tWHZ(1) Write Enabled to Output in High Z - 25 - 35 - 35 - 40 - 40 ns 

tow(1) Output Active From End of Write 0 - 0 - 0 - 0 - 0 - ns 

BUSY TIMING 

tBAA BUSY Access Time to Address - 40 - 45 - 45 - 45 - 50 ns 

tBOA BUSY Disable Time to Address - 40 - 45 - 45 - 45 - 50 ns 

tBAC BUSY Access Time to Chip Select - 40 - 40 - 40 - 40 - 50 ns 

tBOC BUSY Disable Time to Chip Select - 35 - 35 - 35 - 35 - 50 ns 

tBOO BUSY Disable to Valid Data - 35 - 40 - 50 - 50 - 60 ns 

twoo Write Pulse to Data Delay - 75 - 85 - 90 - 100 - 120 ns 

tODD Write Data Valid to Read Data - 50 - 60 - 70 - 80 - 100 ns 

tAPS Arbitration Priority Set-up Time 10 - 10 - 10 - 10 - 10 - ns 

NOTE: 
1. This parameter is guaranteed by design. but not tested. 
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IDT7M134S/135S 
8K/16K x 8 CMOS DUAL·PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE(1,2) (TA = +25°C, f = 1.0MHz) 
Symbol Parameter Conditions IDT7M134S IDT7M135S UnIt 

CIN(O) Input Capacitance (Data) VIN = OV 50 95 pF 
CIN(A) Input Capacitance (Address) VIN = OV 50 100 pF 
CIN(C) Input Capacitance (CS) VIN = OV 14 14 pF 
CIN(C) Input Capacitance (BUSY, OE) VIN = OV 50 95 pF 
CIN(C) Input Capacitance (R/W) VIN = OV 50 95 pF 
COUT Output Capacitance VOUT = OV .50 95 pF 

NOTES: 
1. This parameter is guaranteed by design but not tested. 
2. Typical values. 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,6) 

~
--------------------------tRC -------------------------t~ 

ADDRESS ~ __ --------------------------------------------

DATA OUT ~ lAA XXX*-----D-A-TA-VA-L-ID----t-OH-Xxr""""'PIr"X-

2686 drw 05 

TIMING WAVEFORM OF READ CYCLE NO.2 EITHER SIDE(1,3) 

tACS 

CS ~'\.. /~ 

tOE -tCHZ(11)-

"\, /1{' 

~tOLZ(11)_ _tOHZ(11). 

.., / / .., 
DATA VALID -'1'10. 

~ "' "' -' .,. ... DATA OUT 

tCLZ(11) 

+tpU(11) tpO(11) 

0~~======C=U=R=R=E=N=T=====-;ft~-50-~-O-------------------------------------~ I S8 ----2686-drw 06 

NOTES: 
1. RIW is high for Read Cycles. 
2. Device is continuously enabled. CS = VIL. 
3. Addresses valid prior to or coincident with CS transition low. 
4. If CS goes high simultaneously with RlW high. the outputs remain in the high impedance state. 
5. CSL = CSR :s; VIL 
6. OE = VIL 
7. RIW = VIH during address transition. 
8. Transition is measured at +SOOmV from low or high impedance voltage with load (Figures 1. 2 and 3). 
9. For SLAVE port (IDT7M144I1DT7M145) only. 
10. Port-to-port delay through RAM cells from writing port to reading port. 
11. This parameter guaranteed by design. but not tested. 
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IDT7M134S/135S 
8K/16K x 8 CMOS DUAL·PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (R/W CONTROLLED TIMING)(1,2,3,7) 

~-------------------------twe------------------------~ 

ADDRESS 

----.,.-------------twp(7) ----------~ 

R/W 

DATA OUT 

DATA IN 

___________________________________ --i~r=~~----------tD-W--------~----~----~~ ____________________ _ 
K DATA VALID Ir 

2686 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,3,5) 

twe 

ADDRESS ~K ) K' 
tAW 

'} ~V 
f4---tAS twp tWR I--

RfW 

DATA IN 
______________________________ ~I~<~::::-tD-W---D-A-T-A-·~-~-L-ID---t-D-H~~----~)1~--------

2686 drw 08 

NOTES: 
1. RiW or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low RlW. 
3. twR is measured from the earlier of CS or RlW going high to the end of write cycle. 
4. During this period, 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the RlW low transition, the outputs remain in a high impedance state. 

7. During a RlW controlled write cycle, write pulse (twP > twz + tDW) to allow the 110 drivers to turn off and data to be placed on the bus for the required : 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. EI 

tow. If OE is high during a RiW controlled write cycle. this requirement does not apply and the write pulse can be as short as the specified twP. 
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IDT7M134S/135S 
BK/16K x B CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.1, CS ARBITRATION 

CSL VALID FIRST: 

AD DR ==>< ADDRESSES MATCH 
LAND R , 
~ _________________ X= 

CSL 

~tAPSh: 
LtBOC=1 

CSR 

BUSYR 

tBAC=q 
2686 drw 09 

CSR VALID FIRST: 

AD DR ==>< 
LAND R , 

ADDRESSES MATCH 

CSR 

~tAPSh: % 

btBOC =1 
CSL 

BUSYL 

tBAC=q 
2686 drw 10 
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IDT7M134S/135S 
8K116K x 8 CMOS DUAL,PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF CONTENTION CYCLE NO.2, ADDRESS VALID ARBITRATION(5) 

LEFT ADDRESS VALID FIRST: 

i+------tRC or twc ------+1 

ADDRSL ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRSR 

BUSYR 
tBAA9 ______ :I_.~~~~~~~t_B_DA __ --_-_-_-~-}~ .• ----------

2686 drw 11 

RIGHT ADDRESS VALID FIRST: 

~-----tRC or twc-----~ 

ADDRSR ADDRESSES MATCH ADDRESSES DO NOT MATCH 

ADDRSL 

BUSYL 
tMA9 ___________ :_-_-_-_-_-_-_-_t_BD_A_-__ -_-_-_-~-}~.---______ _ 

2ClI6 drw 12 

NOTES: 
1. RiW is high for Read Cycles. 
2. Device is continuously enabled. CS = VIL. 
3. Addresses valid prior to or coincident with CS transition low. 
4. If CS goes high simultaneously with RlW high. the outputs remain in the high impedance state. 
5. CSL = CSR S VIL 
6. OE = VIL 
7. RiW = VIH during address transition. 
8. Transition is measured at +SOOmV from low or high impedance voltage with load (Figures 1. 2 and 3). 
9. For SLAVE port (IDT7M144/IDT7M14S) only. 
10. Port-Io-port delay through RAM cells from writing port to reading port. 
11. This parameter guaranteed by design. but not tested. 

8.1 10 
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IDT7M134S/135S 
8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSy(5) 

ADDRSL(R) :J< ADDRESSES MATCH )K ADDRESSES DO NOT MATCH 

·tAPS .... 

ADDRSR(L) )K 
f4-tBAA f4-tBDA--

.. tAW 
-tAS~ twp 

/~ ~ '" ~K 
tow 

tOH -' 

>k ~~ DATA VALID 
"'I£-

DATAINR(L) 

tDOO (1 0) 

DATAOUTR(L) 
HIGH IMPEDANCE 

twOO(10) 

TIMING WAVEFORM OF WRITE WITH BUSy(5) 

~~--------twp--------~~ 

B::-C:W
_

B

(9) _Jt-~ 
NOTES: 
1. R1W is high for Read Cycles. 
2. Device is continuously enabled. CS = VIL. 
3. Addresses valid prior to or coincident with CS transition low. 
4. If CS goes high simultaneously with RlW high. the outputs remain in the high impedance state. 
5. CSL = CSR $ VIL 
6. OE = VIL 
7. R1W = VIH during address transition. 
S. Transition is measured at +SOOmV from low or high impedance voltage with load (Figures 1. 2 and 3). 
9. For SLAVE port (IDT7M144I1DT7M14S) only. 
10. Port-to-port delay through RAM cells from writing port to reading port. 
11. This parameter guaranteed by design. but not tested. 

8.1 

/~ 

i4-tBOO(ll) ... 

,'(~ i<-DATA VALI[} 

2686 drw 13 
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IDT7M134S/135S 
8K116K x 8 CMOS DUAL-PORT STATIC RAM MODULE 

FUNCTIONAL DESCRIPTION 
The IDT7M134/IDT7M135 provide two ports with sepa

rate control, address and I/O pins that permit independent 
access for reads or writes to any location in memory. The 
IDT7M134/IDT7M135 have an automatic power down fea
ture controlled by CS. The CS controls on-chip power down 
circuitry that permits the respective port to go into a standby 
mode when not selected (CS high). When a port is en
abled, access to the entire memory array is permitted. Each 
port has its own Output Enable control (OE). In the read 
mode, the port's OE turns on the output drivers when set 
LOW. Non-contention READ/WRITE conditions are illus
trated in Table I. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a 
chip select match down to 10ns minimum and determine 

. which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will de
termine which port has access and set the delayed port's 
BUSY flag. BUSY is set at speeds that permit the proces
sor to hold the operation and its respective address and 
data. It is important to note that the operation is invalid for 
the port that has BUSY set LOW. The delayed port will 
have access when BUSY goes inactive. 

Contention occurs when both left and right ports are ac
tive and both addresses match. When this situation occurs, 
the on-Chip arbitration logic determines access. Two modes 
of arbitration are provided: (1) if the addresses match and 
are valid before CS, on-Chip control logic arbitrates between 
CSL and CSR for access; or (2) if the CSs are low before 

TRUTH TABLES 

TABLE 1- NON·CONTENTION 
READ/WRITE CONTROL, 
LEFT OR RIGHT PORT(1} 
ANI CS OE 1/00·7 FUNCTION 

X H X Z Port Disabled and in 
Power Down Mode, IS8 

X H X Z CSR = CSL = H, 
Power Down Mode, IS8 or IS82 

L L X DATAIN Data on Port Written into 
Memory(2) 

H L L DATAoUT Data in Memory Output 
on Port(3) 

H L H Z High Impedance Outputs 

NOTES: 
1. AOL-AI3L;tAoR·AI3R 
2. If BUSY = L, data is not written. 
3. If BUSY = L, data may not be valid, see twoo and TODD timing. 
4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 

8.1 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

an address match, on-Chip control logic arbitrates between 
the left and right addresses for access (refer to Table III, 
Address Arbitration). In either mode of arbitration, the de
layed port's BUSY flag is set and will reset when the port 
granted access complete its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port static RAM system implies that several modules 
will be active at the same time. If each module includes a 
hardware arbitrator, and the addresses for each chip arrive 
at the same time, it is possible that one will activate its 
BUSYL while another activates its BUSYR signal. Both 
sides are now busy and the CPUs will wait indefinitely for 
their port to become free. 

To avoid this "busy lock-out" problem, lOT has devel
oped a MASTERISLA VE approach where only one hard
ware arbitrator, in the MASTER, is used. The SLAVE has 
BUSY inputs which allow an interface to the MASTER with 
no external components and with a speed advantage over 
other systems. 

When expanding dual-port static RAMs in width, the writ
ing of the SLAVE modules· must be delayed until after the 
BUSY input has settled. Otherwise, the SLAVE module 
may begin a write cycle during a contention situation. Con
versely, the write pulse must extend a hold time past BUSY 
to ensure that a write cycle takes place after the contention 
is resolved. This timing is inherent in all dual-port memory 
systems when more than one module is active at the same 
time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a con
tention occurs, the write to the SLAVE will be inhibited due 
to BUSY from the MASTER. 

12 
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IDT7M134S/135S 
8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 111- ARBITRATION 
LEFT PORT RIGHT PORT FLAGS(l) 

CSL AOL-A13L CSA AOL-A13A BUSYL BUSYA FUNCTION 

H X H X H H No Contention 

L Any H X H H No Contention 

H .X L Any H H No Contention 

L ;tAOR-A13R L ;tAOL-A13L H H No Contention 

ADDRESS ARBITRATION WITH CS LOW BEFORE ADDRESS MATCH 

L LV10R L LV10R H L Left-Port Wins 

L RV10L L LV10L L H Right-Port Wins 

L Same L Same H L Arbitration Resolved 

·L Same L Same L H Arbitration Resolved 

CS ARBITRATION WITH ADDRESS MATCH BEFORE CS 

LL10R = AOR-A13R LL10R = AOL-A13L H L Left-Port Wins 

RL10L = AOR-A13R RL10R = AOL-A13L L H Right-Port Wins 

LW10R = AOR-A13R LW10R = AOL-A13L H L Arbitration Resolved 

LW10R = AOR-A13R LW10R = AOL-A13L L H Arbitration Resolved 

NOTE: 
1. X" DON'T CARE.L" LOW, H " HIGH. Some" Left ond Right Addresses match within 10ns of each other. 

LV10R" Left Address Valid 2! 10ns before Right Address. 
RV10L" Right Address Valid 2! 10ns before Left Address. 
LL lOR = Left cs·= LOW ~ 1 Ons before Right CS. . 
RL 10L = Right CS = LOW 2! 10ns before left CS. 
LW10R" Left and Right CS" LOW within 10ns of each other. 

ORDERING INFORMATION 

lOT XXXX A 999 A 

Device Type Power Speed Package 
A 

Process/ 
Temperature 

Range 

y~LANK 

'---____ ---jl C 
I 

30 
35 
40 

Commercial (O°C to +70°C) 
Military (-55°C to +125°C) 

Semiconductor components compliant 
to MIL-STD-883, Class B 

Sidebraze DIP (Dual In-line Package) 

(commercial only) 
(comme·reialonly) 

'-------------------~45 
50 
60 
70 
90 
100 

Speed in Nanoseconds 

(military only) 
(military only) 
(military only) 

L-----------------iIS Standard Power 

7M134 8K x 8 Dual-Port static RAM Module 
'--------------------l7M135 16K x 8 Dual-Port static RAM Module 

8.1 

2686 drw 15 
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8K x 8 
IDT7M144S 

16K X 8 IDT7M145S ,;J CMOS DUAL-PORT STATIC 
Integrated Device Technology, Inc. RAM MODULE (SLAVE) 

FEATURES: 
• High-density 64K/128K CMOS SLAVE Dual-Port static 

RAM modules 
• 16K x 8 (IDT7M145) or 8K x 8 (IDT7M144) option 
• Easily expands data bus width to 16-or-more-bits when 

used with MASTER IDT7M134 or IDT7M135 modules 
• Fully asynchronous readlwrite operation from either port 
• Fast access time 

- commercial: 30ns (max.) 
- military: 40ns (max.) 

• Low-power consumption 
• BUSY output flags 
• Dual Vcc and GND pins for maximum noise immunity 
• Inputs and outputs directly TIL-compatible 
• Single 5V (±1 0%) power supply 

DESCRIPTION: 
The IDT7M144/1DT7M145 are 64K/128K high-speed 

CEMOSTM SLAVE Dual-Port static RAM modules con
structed on a multi-layered, co-fired, ceramic substrate us
ing four IDT7142 2K x 8 SLAVE dual-port static RAMs 
(IDT7M144) or eight IDT7142 SLAVE dual-port static RAMs 
(IDT7M145) in leadless chip carriers. Dual-port function is 
achieved by utilization of the two on-board IDT541 
IDT74FCT138 decoder circuits that interpret the higher or
der addresses .AL11-13 and ARll-13 to select one of the 

PIN CONFIGURATION (3) 

GND 
~L 

R/WL 
NC 

BUsy~2 ) 

DEL 
AOL 
AIL 
A2L 
A3L 
A4L 
ASL 
A6L 
AlL 
ASL 
A9L 

Al0L 

-----~ 1 
~ 2 

3 
4 
5 

;:,6 
7 
8 
9 

~ 10 
;= 11 
!= 12 
== 13 
!= 14 

15 
16 

~ 17 
AllL 
A12L 

A13L(1 
I/OOL 
I/OIL 
1/02L 
1/03L 
1/04L 
1/0 SL 
1I06L 
1/07L 
GND 

F 18 

)~ ~6 
~ 21 
~ 22 

23 
~ 24 

25 
26 
27 
28 
29 

DIP 
TOP VIEW 

58 po 
57 F 
56 F 

~~ F 
53", 

~~ '" 
50 
49 
48 
47", 
46 =:: 

j~ =:: 

43 
42 
41 

~gF 
38 

Vee 
(;SR 
R/WR 
NC 
BUSYR(2) 
081 
AOR 
AIR 
A2R 
A3R 
A4R 
ASR 
A6R 
A7R 
ASR 
A9R 
Al OR 
AllR 
A12R 
A13R(1) 
I 

37 = I 
36 == I 

100R 
101R 
102R 
103R 
104R 
10SR 
106R 
107R 

~~ =:: : 

33 I 
32 I 
31 I 
30 Vee 

CEMOS is a trademark of Integrated Device Technology, Inc. 

2687 dwg 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

(01990 Integrated Device Technology. Inc. 8.2 

eight 2K x 8 dual-port static RAMs. (On IDT7M144 8K x 8 
option, the Al13 and AR13 need to be externally grounded 
and the selection becomes one of the four 2K x 8 dual-port 
static RAMs). 

The IDT7M144/10T7M145 are designed as "SLAVE" dual
port static RAM modules to be used together with the 
IDT7M135/1DT7M135 "MASTER" dual-port RAM modules 
in 16-or-more-bit systems, whereas the IDT7M 134/ 
IDT7M135 are designed to be used as stand-alone 8-bit 
dual-port static RAM modules. Using the lOT MASTER! 
SLAVE· dual-port static RAM module approach in 16-or
more-bit memory system applications results in full speed 
operation without the need for.additional discrete logic. 

Both SLAVE IOT7M144/1DT7M145 and MASTER 
IDT7M134/1DT7M135 modules provide two ports with sepa
rate control, address and 110 pins that permit independent 
asynchronous access for reads or writes to any location in 
the memory. The BUSY flags are provided for the situation 
when both ports simultaneously access the same memory 
location. BUSY is set at speeds that permit tho processor 
to hold the operation and its respective address and data. 
The delayed port will have access when BUSY goes high 
(inactive). The BUSY pins are outputs on the MASTER 
and inputs on the SLAVE. 

All military module semiconductor components are manu
factured in compliance with the latest revision of MIL-STD-
883 Class B, making them ideally suited for applications 
demanding the highest level of performance and reliability. 

PIN NAMES 
Left Port Right Port Names 

AOl-A13l AOR-A13R Address Input 

1I00l-I07l I/OoR-I/07R Data Input/Output 

CSl CSR Chip Select 

RIWl RIWR ReadIWrite Enable 

OEl OER Output Enable 

BUSYl BUSYR BUSY Input 

Vee Vee Power 

GND GND Ground 

NOTES: ~ 
1. On 8K x 8 IDT7M144 option, A13L and A13R need to be extemally con- • 

nected to ground for proper operation. 
2. IDT7M134/1DT7M135 (MASTER): BUSY is open drain output and re

quires pull up resistor. IDT7M144I1DT7M145 (SLAVE): BUSY is input. 
3. For module dimensions, please refer to module drawing M12 in the 

packaging section. 

SEPTEMBER 1990 
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IDT7M144S/145S 
8K116K x 8 CMOS SLAVE DUAL·PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL BLOCK DIAGRAMS 

IDT7M145 (16K x 8) 

Al1-13L -+H-H-f 

IDT7M144 (8K X 8) 

DH-+++-- A11-13R 

IIOLO-7 ----4-~~ij~~~~~~~;;~~~~ltJ----I/ORO-7 
CSL---~~~~~ rrc~~tb---- CSR 

A11-12L ----t t---- A 11-12R 

(A13L) (A13R) 

(GROUND A13L AND A13R EXTERNALLY) 

8_2 

2687 dwg 02 
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IDT7M144S/145S 
8K116K x 8 CMOS SLAVE DUAL·PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
OVER THE OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 
(DC electricals for the IDT7M14411DT7M145 SLAVE module are identical to the IDT7M13411DT7M135 MASTER module. 
Reference the IDT7M134/1DT7M135 CMOS Dual·Port static RAM data sheet.) 

AC ELECTRICAL CHARACTERISTICS 
OVER THE OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 
(AC electricals forthe IDT7M144/1DT7M145 SLAVE module are identical to the IDT7M134/IDT7M135 MASTER module 
except where noted below.) 

IDTM144S30 IDTM144S35 IDTM144S40 IDTM144S45 
IDTM145S30 IDTM145S35 IDTM145S40 IDTM145S45 
(Com'l. Only) (Com'l. Only) 

Symbol Parameter MIn. Max. MIn. Max. Min. Max. Min. Max. Unit 

tWB Write to BUSY 0 - 0 - 0 - 0 - ns 

tWH Write Hold After BUSY 20 - 20 - 20 - 20 - ns 

IDTM144S50 IDTM144S60 IDTM144S70 IDTM144S90 IDTM144S100 
IDTM145S50 IDTM145S60 IDTM145S70 IDTM145S90 IDTM145S100 

(MIL Only) (Mil. Only) (Mil. Only) 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

tWB Write to BUSY 0 - 0 - 0 - 0 - 0 - ns 

tWH Write Hold After BUSY 20 - 20 - 20 - 20 - 20 - ns 

16-81T MASTER/SLAVE DUAL-PORT MEMORY SYSTEM 

LEFT RIGHT 

Riw 
-

RIW R/W 
IDT7M134/5 

MASTER 
BUSY BUSY 

ANv +5V +5V -A./V\r 

- -
R/W RIW 

IDT7M144/5 
SLAVE(1) 

BUSY BUSY 

NOTE: 
1. No arbitration in IDT7M14411DT7M145 (SLAVE): BUSY in inhibits write in IDT7M144/IDT7M145. 
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IDT7M144S/145S 
8K116K x 8 CMOS SLAVE DUAL-PORT STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXX A . 999 A A 
Device Type Power' Speed Package Process! 

Temperature 
Range 

y~LANK Commercial (O°C to +70oC) 
Military (-55°C to + 125°C) 
Semiconductor components compliant 
to MIL-STD-883, Class B 

'------~C Sidebraze DIP (Dual In-line Package) 

30 
35 
40 
45 

'--------------~~50 
60 
70 
90 
100 

(commercial only) 
(commercial only) 

(military only) 
(military only) 
(military only) 

'----------------i S Standard Power 

Speed in Nanoseconds 

7M144 8K x 8 Slave Dual-Port static RAM Module 
'-----~-----------j 7M145 16K x 8 Slave Dual-Port static RAM Module 

8.2 4 



32K X 8 CMOS IDT7M137 G® DUAL-PORT STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 256K CMOS Dual-Port static RAM module 
• 32K x 8 organization 
• Fully asynchronous readlwrite operation from either port 
• Fast access time 

- commercial: 30ns (max.) 
- military: 40ns (max.) 

• Low power consumption 
• Dual Vcc and GND pins for maximum noise immunity 
• Inputs and outputs directly TIL-compatible 
• Single 5V (±10%) power supply 

DESCRIPTION: 
The IDT7M137 is a 256K high-speed CMOS Dual-Port 

static RAM module constructed on a multi-layered ceramic 
substrate using eight IDT7134 dual-port static RAMs in 
lead less chip carriers. The full 32K bytes of dual-port static 
RAM are directly addressable by utilization of the two on
board IDT54/1DT74FCT138 decoder circuits that interpret 

PIN CONFIGURATION(1) 
r--'--'~--=r-----' 

NOTE: 

GND 
CSL 

RIWL 
NC 

AllL 
OEL 

AOL 
AlL 
A2L 
A3L 
A4L 
ASL 
A6L 
A7L 
ASL 
A9L 

A10L 
A12L 
A13L 
A14L 

IIOOL 
I/01L 
II02L 
I/03L 
I/04L 
I/OSL 
II06L 
I/07L 
GND 

DIP 
TOP VIEW 

Vee 
CSR 
RIWR 
NC 
AllR 
OER 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
A6R 
A7R 
ASR 
A9R 
Al0R 
A12R 
A13R 
A14R 
I/OOR 
I/01R 
II02R 
I/03R 
I/04R 
I/OSR 
I/06R 
I/07R 
Vee 

2685 drw 01 

1. For module dimensions, please refer to module drawing M12 in the 
packaging section. 

CEMOS is a trademark 01 Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1Cl1990 Integrated Device Technology. Inc. 8.3 

the higher order addresses A112-14 and AR12-14 to select 
one of the eight 4K x 8 dual-port static RAMs. Extremely 
high speeds are achieved in this fashion due to the use of 
the IDT7134 dual-port static RAM, fabricated in IDT's high
performance CEMOSTM technology. 

The IDT7M137 provides two ports with separate control, 
address and I/O pins that permit independent, asynchro
nous access for reads or writes to any location in the mem
ory. The IDT7M137 is designed to be used in systems 
where on-chip hardware port arbitration is not needed. It is 
the user's responsibility to ensure data integrity when si
multaneously accessing the same memory location from 
both ports. 

The IDT7M137 is available with access times as fast as 
30ns commercial and 40ns military temperature range. The 
module fits into a 58-pin sidebrazed DIP (Dual In-line Pack
age). 

All IDT7M137 military'module semiconductor components 
are manufactured in compliance to the latest revision of 
MIL-STD-883, Class B, making them ideally suited to appli
cations demanding the highest level of performance and re
liability. 

PIN NAMES 
LEFT PORT RIGHT PORT 

Vee Vee 
GND GND 

CSL CSR 

RIWL RlWR 

OEL OER 

AOL-14L AOR-14R 

I/OOL-7L I/OOR-7R 

NC NC 

NAMES 

Power 

Ground 

Chip Select 

ReadlWrite Enable 

Output Enable 

Address 

Data Input/Output 

No Connect 

2685tblOl 
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IDT7M137 
32K x 8 DUAL·PORT CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1/0 LO-7 --++++---l-t--+-+--++<t+----+H4----+--H 

CSL--+U~~~~JI 

A 12-14L --+t-+-t-4 

FUNCTIONAL DESCRIPTION: 
The IDT7M137 provides two ports with separate con

trols, address and I/O that permit independent access for 
reads or writes to any location in memory. The IDT7M137 
has an automatic power down feature controlled by CS. 
The CS controls on-chip power down circuitry that permits 

8.3 

D-t+H-- A12-14R 
I~;..;;.r.~~ 

2685 drw 02 

the respective port to go into a standby mode when not 
selected (CS high). When a port is enabled, access to the 
entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port's 
OE turns on the output drivers when set LOW. 

2 



IDT7M137 
32K x 8 DUAL·PORT CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage ·0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to + 135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to + 150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

2685 tbl 02 
NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-

Ambient 
Grade Temperature 

Military ·55°C to + 125°C 

Commercial O°C to +70°C 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter 

Vee Supply Voltage 

GND Supply Voltage 

VIH Input High Volta~e 

VIL Input Low Voltage 
INGS may cause permanent damage to the device. This is a stress NOTE: 

GNO 

OV 

OV 

Min. 

4.5 

0 

2.2 
-0.5(1) 

rating only and functional operation of the device at these or any other 1. YIL = -3.0Y for pulse width less than 20ns. 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con-
ditions for extended periods may affect reliability. 

CAPACITANCE (1 ) 
(TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions Typ. Unit 

COUT Output Capacitance VIN = OV 120 pF 

CIN Input Capacitance VOUT = OV 50 pF 

NOTE: 2685 tbl 09 

1. This parameter is guaranteed by design, but not tested. 

DC ELECTRICAL CHARACTERISTICS (4) 

(VCC = 5.0V ± 10%, TA = -55°C to + 125°C and O°C to +70°C) 

IOTIM137 
Symbol Parameter Test Conditions Min. Typ. 

Ilul Input Leakage Current Vee = 5.5V, VIN = OV to Vee - -
IILOI Output Leakage Current CS = VIH, VOUT = OV to Vee - -
VIH Input High Voltage 2.2 -
VIL Input Low Voltage -1.0(2) -

. Icc Dynamic Operating Current CS= VIL, Outputs Open - 275 
(Both Ports Active) 

ISB Standby Current CSL and CSR ~ VIH, Vee = Max., - 200 
(Both Ports Standby) Both Ports Outputs Open 

ISBI Standby Current CSL or CSR ~ VIH, Vee = Max., - 225 
(One Port Standby) Active Port Outputs Open 

ISB2 Full Standby Current Both Ports - 8 
(Both Ports Full Standby) CSL and CSR ~ Vee -0.2V 

VIN ~ Vee -0.2V or VIN ::; 0.2V 

VOL Output Low Voltage IOL = 8mA - -
IOL = 10mA - -

VOH Output High Voltage IOH = -4mA 2.4 -

NOTES: 
1. Vcc = 5Y, TA = +25°C 
2. YIL min. = -3.0Y for pulse width less than 30ns. 

Vee 

5.0V± 10% 

5.0V± 10% 
2685 tbl 03 

Typ. Max. Unit 

5.0 5.5 V 

a a V 

- 6.0 V 

- 0.8 V 
2685 tbl 04 

Max. Unit 

20 IlA 

20 IlA 

6.0 V 

0.8 V 

730 mA 

560 mA 

650 mA 

240(3) rnA 

0.4 V 
0.5 V 

- V 

2685 tbl 05 

3. IS82 max. of IDTM137 at commercial temperature = 150mA.4. For tAA = 30, 35, 40, 45ns versions all DC parameters are preliminary only. 

8.3 3 

I 



IDT7M137 
32K x 8 DUAL-PORT CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
10ns 
1.5V 
1.5V 

See Figures 1,2 and 3 

2685 ttl 08 

5V 

1250Q 

DATAoUT~--~ 

775Q 30pF* 

Figure 1. 
Output Load 

5V 

1250Q 

DATA OUT ~--~ 

775Q 5pF* 

2685 drw 07 
Figure 2. 

Output Load 
(for tHZ, tLZ, twz, and tow) 

* Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ±10%, TA = -55°C to +125°C and O°C to +70°C) 

7M137S30 7M137S35 7M137S40 
(Com'l. Only) (Com'l. Only) 

Symbol Parameter Min. Max. Min. Max. Min. Max .. 

READ CYCLE 

tRC Read Cycle Time 30 - 35 - 40 -
1M Address Access Time - 30 - 35 - 40 

tAcs Chip Select Access Time - 30 - 35 - 40 
tOE Output Enable Access Time - 15 - 20 - 25 

tOH Output Hold From Address Change 0 - 0 - 0 -
tClz (1) Chip Select to Output in Low Z 5 - 5 - 5 -
tCHZ(1) Chip Select to Output in High Z - 10 - 15 - 15 
tOHZ(1) Output Enable to Output in High Z - 10 - 15 - 15 
tOlZ(1) Output Enable to Output in Low Z 5 - 5 - 5 -
tpu(1) Chip Select to Power Up Time 0 - 0 - 0 -
tpo(1) Chip Deselect to Power Down Time - 50 - 50 - 50 

WRITE.CYCLE 

twc Write Cycle Time 30 - 35 - 40 -
tcw Chip Select to End of Write 25 - 30 - 35 -
tAw Address Valid to End of Write 25 - 30 - 35 -
tAS Address Set-up Time 0 - 0 - 0 -
twp Write Pulse Width 20 - 25 - 30 -
tWR Write Recovery Time , 0 - 0 - 0 -
tow Data Valid to End of Write 20 - 20 - 22 -
tDH Data Hold Time 0 - 0 - 0 -
tOHZ(1) Output Enable to Output in High Z - 10 - 15 - 15 

tWHZ(1) Write Enabled to Output in High Z - 10 - 15 - 15 
toW(1) Output Active From End of Write 0 - 0 - 0 -

NOTES: 
1. This parameter is guaranteed by design, but not tested. 

8.3 

7M137S45 

Min. Max. Unit 

45 - ns 

- 45 ns 

- 45 ns 

- 30 ns 

0 - ns 

5 - ns 

- 25 ns 

- 25 ns 

5 - ns 

0 - ns 

- 60 ns 

45 - ns 

40 - ns 

40 - ns 

0 - ns 

40 - ns 

0 - ns 

22 - ns 

0 - ns 

- 20 ns 

- 20 ns 

0 - ns 

2685 ttl 06 
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IDT7M137 
32K x 8 DUAL-PORT CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
VCC = 5.0V+ 10% TA = -55°C to + 125°C and O°C to + 70°C (Continued) 

IDTM137S55 IDTM137S60 IDTM137S70 IDTM137S90 DTM137S100 
(Mil. Only) (Mil. Only) (MIL Only) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 55 - 60 - 70 - 90 - 100 - ns 

1M Address Access Time - 55 - 60 - 70 - 90 - 100 ns 

tACS Chip Select Access Time - 55 - 60 - 70 - 90 - 100 ns 
tOE Output Enable Access Time - 35 - 35 - 40 - 40 - 40 ns 

tOH Output Hold From Address Change 0 - o· - 0 - 10 '.- 10 - ns 
tClZ (1) Chip Select to Output in Low Z 15 - 15 - 15 - 15 - 15 - ns 
tCHZ(l) Chip Select to Output in High Z - 35 - 40 - 40 - 40 - 40 ns 
tOlZ (1) Output Enable to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 
tOHZ(l) Output Enable to Output in High Z - 30 - 35 - 40 - 40 - 40 ns 
tpu (1) Chip Select to Power Up Time 0 - 0 - 0 - 0 - 0 - ns 
tPD (1) Chip Deselect to Power Down Time - 60 - 60 - 60 - 60 - 60 ns 

WRITE CYCLE 

twc Write Cycle Time 55 - 60 - 70 - 90 - 100 - ns 

tcw Chip Select to End of Write 50 - 55 - 60 - 80 - 90 - ns 

tAW Address Valid to End of Write 50 - 55 - 60 - 80 - 90 - ns 

tAs Address Set-up Time 0 - 0 - 0 - 0 - 0 - ns 
twp Write Pulse Width 45 - 50 - 55 - 70 - 80 - ns 

tWR Write Recovery Time 5 - 5 - 5 - 10 - 10 - ns 

tow Data Valid to End of Write 25 - 30 - . 35 - 45 - 50 - ns 

tDH Data Hold Time 5 - 5 - 5 - 10 - 10 - ns 

tOHZ(l) Output Enable to Output in High Z - 35 - 40 - 40 - 40 - 50 ns 

tWHZ(l) Write Enabled to Output in High Z 0 35 0 40 0 40 0 40 0 50 ns 

tow (1) Output Active From End of Write 0 - 0 - ·0 .- 0 - 0 - ns 

NOTES: 26851b107 

1. This parameter is guaranteed by design. but not tested. 

II 
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IDT7M137 
32K x 8 DUAL·PORT CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE (1,2,4) 

~
-----------_tRC -----------~ 

ADDRESS ~ ______________________________________ ~ 

t IOH0=t 1 
DATAoUT _________________ ~----L+-~)X(~L)X(~)f(============D=AT=A==V=A=LI=D==========~~ x)X( 

2685 drw 03 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE (1,3) 

lACS 

cs ~~ /1{' 

IOE f4-ICHZ(5) -

~~ /'t' 
:'-IOLZ(S) _ _tOHZ(5) • 

/ / .., .... DATA VALID ~i'I;. 

..- " " .311<- ... f-
DATA OUT 

tClZ(S) 
i+IPU(S) tPD(5) 

Vec ICC_--_-_-_-_-C_-U~R_-R_-E_-N~T~_-_-~~;ft~-~5-0-%------------------------------------~ _______ _ 

Iss 
2685 drw 04 

NOTES: 
1. RJW is High for Read Cycles. 
2. Device is continuously enabled, CS = Vil. 
3. Addresses valid prior to or coincident with CS transition low. 
4. OE = Vil. 
5. This parameter is guaranteed by design, but not tested. 
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IDT7M137 
32K x 8 DUAL·PORT CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (R/W CONTROLLED TIMINGP' 2, 3, 7) 

twc 

ADDRESS ==>( )K 

~~ 
tAW 

~, /~ 

-tAS twp(7) tWR I+----

", )~ 

~tWHZ(6) - -tOHZ(6) -

tOHZ(6) ~tOW(6) 1 
(4) "' (4) )-/ " 

DATA OUT 

DATAIN ______________________________ ~K~:::::-t~-:-T-A-V-A-L-I-~-I __ t_OH~)~r__----------
2685 drw05 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,3,5) 

twc 

ADDRESS ==>K )K: 
tAW 

CS 1- ~~ 
r---tAS tcw tWR f--

R/W 

r
~ -tow .'4 tDH ~:1 

DATA IN -------------------!«~-----D-A-TA-V-A-Ll-D-----~J-----

2685 drw06 

NOTES: 
1. RIW or CS must be high during all address transitions. 8 
2. A write occurs during the overlap (twp) of a low CS and a low RlW. 
3. twR is measured from the earlier of CS or RlW going high to the end of write cycle. 
4. Durin[,!bis period, I/O pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the RlW low transition, the outputs remain in a high impedance state. 
S. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. During a RlW controlled write cycle, write pulse (twp) > (twz + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 

tow. If OE is high during a R!W controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 
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IDT7M137 
32K x 8 DUAL-PORT CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

lOT xxxx A 999 A A 
Device Type Power Speed Package Process/ 

Temperature 
Range 

YBBLANK Commercial (O°C to +70°C) 
Military (-55°C to +125°C) 

Semiconductor components compliant 
to MIL-STD-883, Class B 

'----------1C Sidebraze DIP (Dual In-line Package) 

30 (commercial only) 
35 (commercial only) 
40 
45 

'-------------150 Speed in Nanoseconds 
60 
70 (military only) 
90 (military only) 
100 (military only) 

'----------------4S Standard Power 

~--------------------------~17M137 32K x 8 Dual-Port static RAM Module 
2685 drw 08 
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128K x 8 ADVANCE 
64K X 8 . INFORMATION 4L)® 
CMOS DUAL-PORT IDT7M1001 

Integrated Device Technology, Inc. RAM MODULE 

FEATURES: 
• High density 1 megabitl512K CMOS Dual-Port static 

RAM modules 

• Fast access times 
- commercial: 40, 45, 55, 65, 80ns 
- military: 45, 55, 65, 80, 100ns 

• Fully asynchronous read/write operation from either port 

• Easy to expand data bus width to 16-bits or more using 
the Master/Slave function 

• On-chip port arbitration logic and BUSY output flag 

• INT flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Surface mounted fine pitch (25 mil) LCC packages allow 
a through-hole module to fit onto 2.5 sq. inches of board 
space 

• Single 5V (± 10%) power supply 

• Inputs/outputs directly TIL compatible 

PIN CONFIGURATION (1) 

GND 51 GND Vee 100 Vee 
L Ao 52 L Al R Ao 99 R Al 
L-A2 53 L-A3 R-A2 98 R-A3 
GND 54 GND GND 97 GND 
L A4 55 L As R A4 96 R As 
L-As 56 CCSI R-A6 95 RCsl 
L-A7 57 LCs2 R-A7 94 R-CS2 
GND 58 L-CS3 GND 93 R-CS3 
L As 59 L-Ag R As 92 R-Ag 

L AlO 60 Vee R AlO 91 Vee 
GND 61 L All GND 90 RAIl 

L A12 62 G-ND R A12 89 GND 
L-A13 63 L A14 R-A13 88 R A14 
L-A15 64 G-ND R-AIS 87 GND 
GND 65 L SEMI GND 86 R SEMI 

L A16 66 LSEM2 R A16 85 RSEM2 
LlNi 67 L-SEM3 RINT 84 R-SEM3 

L BUSY 68 L-RiW R BUSY 83 R-R/W 
L 1/00 69 LOE R 1/00 82 R-OE 
L-I/Ol 70 GND R-I/Ol 81 GND 
LI/O 71 GND R-I/02 80 MIS 
GND 72 L 1/03 GND 79 R 1/03 

L 1/04 73 L-I/Os R 1/04 78 R-I/Os 
CII06 74 L=1/07 R=1I06 77 R-I/07 
-Vee GND 

alP 
2S04 drw 01 

TOP VIEW 

NOTE: 
1. For module dimensions, please refer to drawing M18 (7M1001) and 

M19 (7M1003) in the packaging section. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

<C1990 In1egra1ed Device Technology. Inc. 8.4 

IDT7M1003 

DESCRIPTION: 
The IDT7M1001/1003 are 1 megabiV512K high-speed 

CMOS Dual-Port RAM modules constructed on a co-fired 
ceramic substrate using 8 IOT7006 (16K X 8) Dual-Port 
RAMs or depopulated with only 410T7006 Dual-Port RAMs. 
The IDT7M1001/1003 modules are designed to be used as 
stand-alone 1 megabit/512K dual-port RAM or as a combina
tion master/slave dual-port RAM for 16-bit or more word width 
systems. Using the lOT Master/Slave in that system applica
tion results in full-speed, error-free operation without the need 
for additional discrete logic. 

Both devices provide independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilitating 
port-to-port communication via additional control signals SEM 
& INT. 

The I DT7M 1001/1003 modules are packaged in an 80 pin 
ceramic QIP (Quad In-line Package) only 1.0 inches wide. 
Maximum access times as fast as 40ns are available overthe 
commercial temperature range and 45ns over the military 
temperature range. 

AIiIDT military modules are constructed with semiconduc
tor components manufactured in compliance with the latest 
revision of MIL-STO-883 Class B, making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 

PIN NAMES 

L Ao - 16 

R Ao - 16 

L 1/00-7 

R 1/00-7 

LRIW 

R RIW 

L CS1·3 

R CS1·3 

L OE 

ROE 

L BUSY 

R BUSY 

LINT 

R INT 

L SEM1·3 

R SEM1·3 

MIS 

VCC 

GND 

Left Port Address Lines 

Right Port Address Lines 

Left Port Data InpuVOutput 

Right Port Data InpuVOutput 

Left Port ReadIWrite Select 

Right Port ReadIWrite Select 

Left Port Chip Selects 

Right Port Chip Selects 

Left Port Output Enable 

Right Port Output Enable 

Left Port Busy Flaq 

Right Port Busy Flag 

Left Port Interrupt Line 

Riqht Port Interrupt Line 

Left Port Semaphore Control 

Right Port Semaphore Control 

Master/Slave Control 

Power 

Ground 

2004 tbl 01 

SEPTEMBER 1990 
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IDT7MM1001/1003 
'128K164K X 8 CMOS DUAL·PORT RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PACKAGE DIMENSIONS 

2.450 
I~" __________________ 2.550 

..... 1 

DDDDDD 
P IN 1 ----.! TOP 

VIEW 

..-.305 

.315 
MAX . 

f1 
.780 .980 
.820 i'J52O 

__ 1J 
, MAX. I 

t t 
4 ~ 

~---.Llr---'..-----'r-----'r---'..--------'r-- ~===:=== 

PIN 1 

-I ~ .~~~ -1 h -J.-~~: 
.100 
TYP 

DODD 
c::::J c::::J c::::J c::::J c::::J c::::J c::::J I I I I 

BOTTOM 
VIEW 

8.4 

4 .005 
MIN . 

. 125 

.175 
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IDT7MM1001/1003 
128K/64K X 8 CMOS DUAL-PORT RAM MODULE 

ORDERING INFORMATION 

IDT XXXX 
Device 
type 

A 
Power 

999 
Speed 

A A 
Package Process/ 

Temperature 
range 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

I BLANK Commercial (O°C to +70°C) 
'-------1

1 

B Military (-55°Cto +125°C) Semiconductor 
Components compliant to MIL-STD-883, 
Class B 

~--------------~: CK 

40 
45 

Ceramic QIP (Quad In-line Package) 

'--____________ ~ 55 
65 
80 
100 

(Commercial only) } 

Speed in Nanoseconds 

(Military only) 

L-.. ______________________________ ~I S 
Standard Power 

I 7M1001 128K x 8 CMOS Dual-Port RAM Module 
1.....-------------------------41 7M1003 64K x 8 CMOS Dual-Port RAM Module 

8.4 3 
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8Kx 9 PRELIMINARY 
16K x 9 .IDT7M1004 G® 
CMOS DUAL-PORT IDT7M100S 

Integrated Device Technology, Inc. STATIC RAM MODULES '. 

FEATURES: 
• High density 8K/16K x 9 CMOS Dual-Port Static RAM 
modules 

Fast access times 
-commercial: 30,35,45,55, 65ns 
-military: 40, 45, 55, 65, 80, 100ns 
Fully asynchronous read/write operation from either port 
Slave configuration only 
Expand data bus width to 18 bits or more using external 
arbitration 
Surface mounted LCC packages allow through-hole 
module to fit on a 60-pin sidebrazed DIP 
Single 5V (±10%) power supply 
Inputs/outputs directly TIL compatible 

DESCRIPTION: 
The IDT7M1 004/1005 are 8K/16K x 9 high speed CMOS 

Dual-Port static RAM modules constructed on a co-fired ce
ramic substrate using 8 IDT7012 (2K x 9) Dual-Port RAMs or 
depopulated using only 4 IDT7012 Dual-Port RAMs. The 
IDT7M1004/1005 modules are designed to be used as stand 
alone dual-port RAM Slaves or as dual-port RAM slaves for 
18-bit or more word width systems. 

PIN CONFIGURATION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

DIP 
TOP VIEW 

CEMOS is a trademark of tntegrated Device Technology. Inc. 

2797 drw 14 

MILITARY AND COMMERCIAL TEMPeRATURE RANGES 

101990 Integrated Device Technology. Inc. 8.5 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. The IDT7M 1 004/1 005 modules are configured only 
as Slaves. If contention (simultaneous access from both ports 
to the same exact address) is a possible occurance in this ap
plication, and data integrity is required, external logic must be 
used to compare address and control signals between the two 
sides to prevent a data conflict. Most often, users are able to 
assure by other means (such as software handshaking or 
interrupts) that such a contention between sides does not 
occur. 

The I DT7M 1004/1005 modules are packaged in a 60-pin 
ceramic sidebrazed DIP (Dual In-line Package). Maximum 
access times as fast as 30ns are available over the commer
cial temperature range and 40ns overthe military temperature 
range. 

Alii DT military modules are constructed with semiconduc
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 

PIN NAMES 

Left Port Right Port Names 

L_CS R_CS Chip Selects 

L_RIW R_RIW ReadIWrite Enables 

L_OE R_OE Output Enables 

L_A (0-13) R_A (0-13) Address Inputs 

L_I/O (0-8) R_I/O (0-8) Data Input/Outputs 

Vee Power 

GND Ground 

NOTE: 2797 tbl 01 

1. On the IDT7M1004 option (SK x 9) L_A13and R_A13 need to be connected 
to GND for proper operation of the module. 

SEPTEMBER 1990 

DSC·70721· . 
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IDT7M 1 004/1DT7Ml 005 
8K116K x 9 CMOS DUAL·PORT RAM MODULES MILITARY. AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL BLOCK DIAGRAMS 
IDT7M1005 (16K x 9) 

IIOG_SR 
tmS'i'R 

AlWR 
A13L ~R 
A12L 

AG_10R A11L 

~'R 
CS'L 

A G_l0L All A 
A12A 

~L A13A 

AlWl 

I/OD-8L --4--------jf---'O-------f----*"----+-----' 

IDT7M1004 (8K x 9) 

u:s----l 

L_AlW 

U5E 
L_A G_l 0 ---<>-----1 

1--t-1f-t--- AJ5s 

A_AlW 

I--~++-- A_OC 
I---~>__ A_A G_10 

~VOG-8---~-----~--*----_+-~----~~ 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to + 135 °C 
Under Bias 

TSTG Storage -55 to + 125 -65 to + 150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 
2797 lbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

8.5 

'0'11_03 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5(1) 

NOTE: 
1. V,L ~ -3.0V for pulse width less than 20ns. 

Typ. 

5.0 

0 

-
-

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2797 tbl 03 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 
Military -55°C to + 125°C OV 5.0V ± 10% 

Commercial DoC to +70°C OV ·5.0V ± 10% 

2797 lbl 04 
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IDT7M1 004/10TIM1 005 
8K!16K x 9 CMOS DUAL-PORT RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE TABLE (TA = +25°C, f = 1.0MHz) 

JDTIM1004 JDTIM1005 
Symbol Parameter Conditions Max. Max. Unit 

C_IN(l) Input Capacitance V_IN = OV 80 40 pF 
(A(0-10), BUSY, OE, R/W) 

C IN(2) Input Capacitance (Data) V IN = OV 90 45 pF 

C_IN(3) Input Capacitance V_IN = OV 12 12 pF 
(A(11-13), CS,IND 

COUT Output Capacitance (Data) V_OUT = OV 90 45 pF 

NOTE: 2797 tbl 05 

1. This parameter is guaranteed by design but not tested. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to + 125°C or O°C to + 70°C) 

JDTIM1004 IOTIM1005 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

IILlI Input Leakage Vee = Max. - 40 - 80 IlA 
VIN = GND to Vee 

IILol Output Leakage Vee = Max. - 40 - 80 IlA 
CS 2! VIH, VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min. IOL = 4mA - 0.4 - 0.4 V 

VOH Output High Voltage Vee = Min. IOH = -4mA 2.4 - 2.4 - V 

2797 tbl 06 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to + 125°C or O°C to +70°C) 

IOT7M1004/5 IOTIM1004/5 
(Com'l.) (Mil.) 

Symbol Parameter Test Conditions Min. Max.(1) Max.(2) Min. Max.(1) Max.(2) Unit 

lee2 Dynamic Operating Vee = Max., CS:5 VIL, SEM = Don't Care - 500 870 - 560 860 mA 
Current (Both Ports Active) Outputs Open, f = fMAX 

IS8 Standby Supply Vee = Max., CS_L and CS_R 2! VIH - 280 560 - 280 560 rnA 
Current (Both Ports Inactive) Outputs Open, f = fMAX 

IS81 Standby Supply Vee = Max., CS_L or CS 2! VIH - 370 650 - 430 750 mA 
Current (One Port Inactive) Outputs Open, f = fMAX 

IS82 Full Standby Supply CS_L and CS_R 2! Vee -0.2V - 60 120 - 120 240 mA 
Current (Both Ports inactive) VIN > Vee 0.2V or < 0.2V 

SEM_L and SEM_R 2! Vee -0.2V 

NOTES: 2797 tbl 07 

1. For IDT7Ml 004 (8K x 9) version only. 
2. For I0T7Ml005 (16K x 9) version only. 
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IDT7M1004I1DT7M1005 
8K116K x 9 CMOS DUAL·PORT RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times Sns 

Input Timing Reference Levels 1.SV 

Output Reference Levels 1.SV 

Output Load See Figures 1 & 2 

2797 tbl 08 

+5V 

DATAOU~ 480" 

2s;nq30PF' 
2797 drw 04 

Figure 1. Output Load 

DATA OUT 

25Sn 

+5V 

480n 

5pF* 

2797 drw 05 

-Including scope and jig. 

8.5 

Figure 2. Output Load (For tCHZ, tcLZ, tOHZ, 

tOLZ, tWHZ, tow) 

4 
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IDT7M100411DT7M1005 
8K/16K x 9 CMOS DUAL7PORT RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5V ± 10%, TA = -55°C to + 125°C or ooe to + 70°C) 

7M1004S30 7M1004S35 7M1004S40 7M1004S45 7M1004S55 7M1004S65 7M1004S80 7M1004S100 
7M1005S30 7M1005S35 7M1005S40 7M1005S45 7M1005S55 7M1005S65 7M1005S80 I7M1005S100 
(Com'!. Only) (Com'!. Only) (Mil. Only) (Mil. Only) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 30 - 35 - 40 - 45 - 55 - 65 - 80 - 100 - ns 

IAA Address Access Time - 30 - 35 - 40 - 45 - 55 - 65 - 80 - 100 ns 

IACS(2) Chip Select Access - 30 - 35 - 40 - 45 - 55 - 65 - 80 - 100 ns 
Time 

tOE Output Enable Access - 15 - 20 - 20 - 25 - 30 - 35 - 40 - 45 ns 
Time 

tOH Output Hold from 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - ns 
Address Change 

tCLZ(1) Chip Select to Output 3 - 3 - 5 - 5 - 5 - 5 - 5 - 5 - ns 
in Low Z 

tCHZ(1) Chip Deselect to Output - 15 - 15 - 15 - 20 - 25 - 30 - 35 - 40 ns 
in High Z 

tOLZ(1) Output Enable to 3 - 3 - 3 - 5 - 5 - 5 - 5 - 5 - ns 
Output in Low Z 

tOHZ(1) Output Disable to - 15 - 15 - 15 - 20 - 25 - 30 - 35 - 40 ns 
Output in High Z 

tpu(1) Chip Select to Power 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - ns 
Up Time 

tPO(1) Chip Deselect to Power - 50 - 50 - 50 - 50 - 50 - 50 - 50 - 50 ns 
Up Time 

Write Cycle 

twe Write Cycle Time 30 - 35 - 40 - 45 - 55 - 65 - 80 - 100 - ns 

tcW(2) Chip Select to End of 25 - 30 - 35 - 40 - 45 - 50 - 55 - 60 - ns 
Write 

lAW Address Valid to End 25 - 30 - 35 - 40 - 45 - 50 - 55 - 60 - ns 
of Write 

lAS Address Set-Up Time 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - ns 

twP Write Pulse Width 25 - 30 - 35 - 35 - 40 - 50 - 55 - 60 - ns 

twR Write Recovery Time 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - ns 

tow Data Valid to End of 20 - 25 - 25 - 25 - 30 - 40 - 45 - 50 - ns 
Write 

tOH Data Hold Time 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - ns 

tOHZ(1) Output Disable to - 15 - 15 - 15 - 20 - 25 - 30 - 35 - 40 ns 
Output in High Z 

twHZ(1) Write Enable to Output - 15 - 15 - 15 - 20 - 25 - 30 - 35 - 40 ns 
in High Z 

tow(1) Output Active from End 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - ns 
of Write 

NOTES: 2797 tbl 09 

1. This parameter is guaranteed by design but not tested. 
2. To access RAM array. CS 5 VIL. 
3. Master mode is not available on this module. 
4. The module is always in the Slave Mode. 
5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 
6. To ensure that the earlier of the two ports wins 
7. To ensure that the write cycle is inhibited during contention. 
8. To ensure that a write cycle is completed after contention 

8.5 5 



IDT7M1004/10TIM100S 
8K116K x 9 CMOS DUAL·PORT RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.1 (EITHER SIDE) (1, 2,4) 

14-------- I RC --------~ 

ADDRESS 

14----I~ IOH 

DATAOUT 

2797 drw 06 

TIMING WAVEFORM OF READ CYCLE NO.2 (EITHER SIDE) (1,3,5) 

lACS ------'--.-., 

DATAoUT 

ICC ____________ -+~---------------------------------~ 
CURRENT 

ISB _____ -" 
2797 drw 07 

NOTES: 
1. RIW is high for Read Cycles . 
2. Device is continuously enabled, CS = L. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CS transition low 
4. DE= L 
5. To access RAM, CS = L. To access semaphore, CS = H. 
6. This parameter is guaranteed by design but not tested. 

II 
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IDT7M1 004/1DT7M1 005 
8K/16K x 9 CMOS DUAL·PORT RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (R/W CONTROLLED TIMING) (1,3,5,8) 

twe __________ ..... 

ADDRESS 

~-------- tAW ---------~ 

tAS (6) ~------twp(2) -----~ 

R/W 

DATA OUT 

DATA IN ____________________________________ -( 

2797 drw 08 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING) (1,3,5,8) 

twe ... 

ADDRESS 

tAW 

CS 

tAS (G) twp (2) 

R/W 

DATA IN -------------------------------------r 
NOTES: 
1. PJW must be high during all address transitions. 2797 drw 09 

2. A write occurs during the overlnp (t~ of a I~w CS nnd n low R/W for memory array writing cycle. 
3. twR is measured from the earlier of CS or R/W going high to the end of write cycle. 
4. Durin~is period, the 1/0 pins are in the output state and input si9.nals must not be applied. 
5. If the CSlow transition occurs simultaneously with or after the R/W low trnnsition, the outputs remain in the high impedance state. 
6. Timing depends on which ennble signal is asserted Inst. 
7. Timing depends on which enable signnl is de-asserted first 
8. If C5"E is low during a PJW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the 1/0 drivers to turn off and data 

to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

9. This parameter is guaranteed by design but not tested 
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IDT7M1 00411 DT7M1 005 
8K116K x 9 CMOS DUAL-PORT RAM MODULES MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT xxxx 

Device 
Type 

A 

Power 

999 

Speed 

A A 

Package Process! 
Temperature 

Range 

y~LANK 

G 

30 
35 
40 

~ __________________________________________________ ~ 45 

55 
65 
80 
100 

~--------------------~I S I 

I 7M1004 

I 7M1005 

8.5 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) Semiconductor 
Components compliant to 
MIL-STD-883, Class B 

Ceramic PGA (Pin Grid Array) 

(Commercial Only) 
(Commercial Only) 

Speed in Nanoseconds 

(Military Only) 
(Military Only) 

Standard Power 

8K x 9 CMOS Dual-Port RAM Module 
16K x 9 CMOS Dual-Port RAM Module 

8 
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G® 128K X 16, 64K X 16, 32K X 16 IDT7MB6036 
CMOS DUAL-PORT RAM IDT7MB6046 
(SHARED MEMORY MODULE) IDT7MB6056 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 2 megabitl1 megabit/S12K-bit CMOS Dual-

Port static RAM (shared memory modules) 
• Fully asynchronous readlwrite operation from either port 
• Port arb~ration/multiplexing logic by custom FCT chip set 
• Memory array comprised of industry standard static RAM 

component 
• Fast access time 

- SOns (max.) 
• Versatile controls: BUSY output flag and separate con-

trols for lower and upper byte writes on each port 
• Master/Slave control on-board for expanding word width 
• Multiple GND and Vcc pins for maximum noise immunity 
• Inputs and outputs directly TTL-compatible 
• Single 5V (±1 0%) power supply 

FUNCTIONAL BLOCK DIAGRAM 

MIS 

DESCRIPTION: 
The Shared Memory Module provides two ports with sepa

rate control, address and Data I/O pins that permit independ
ent access for read or writes to any location in the memory 
array. Using the on-board Master/Slave input allows these 
modules to be used as building blocks in 32-bit or more-bit 
systems requiring full speed operation without additional dis
crete logic. 

In the Master Mode, the Shared Memory Module arbitrates 
asynchronously between the left and right ports CS inputs, 
The first to arrive is granted exclusive access to the entire 
RAM array for as long as its CS is asserted. If both ports 
attempt simultaneous access, the losing port will have its 
BUSY asserted until the winning port completes it access, at 
which time the second port will be granted its own exclusive 
access to the entire RAM array. See application note AN-74 
for more details regarding proper module operating modes. 

I 
UROUT 
SELoUT 

CSL 
DSLL 
DSUL 
RtWL ARBITRATION AND 

CSR 
DSLR 
DSUR 
RtWR 
A15 
A16 

A15L 
A16L 

BSYLor URIN 

AO·14L 

DO·14L 
OEL 

Da·15L 
OEL 

... -

COMMERCIAL TEMPERATURE RANGE 

et990 Integrated Device Technology, Inc. 

CONTROL 

DATA 
MUX .. ... 

r -

RAM ARRAY 

8.6 

4 ~ 

.1 AD DR .. I MUX 

.. 

BSYR or SELIN 

AO·14R 

Da·15R 
OELR 

2688 drw Ot 
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IDT7M 86036/6046/6056 128K164K132K x 16 
CMOS DUAGPORT RAM SHARED MEMORY MODULE 

PIN CONFIGURATION (1,2,3,4,5) 

Vee • • 51 GND GND 

CSL 2 • • 52 CSR BSY Lor URIN 

RNh 3 • • 53 RlWR UFh 

DSLL 4 • • 54 DSLR GND 

DSUL 5 • • 55 DSUR Dl5L 
A lSL 6 • • 56 A1SR D14L 
Al5L 7 • • 57 A1SR D l 3L 
A14L 8 • • 58 A14R Dl2L 
GND 9 • • 59 GND GND 
Al3L 10 • • 60 A13R DllL 

Al2L 11 • • 61 A12R Dl0L 
AllL 12 • • 62 AllR D9L 
Al0L 13 • • 63 AlOR D8L 
A9L 14. .64 A9R OEUL 

A8L 15 • .65 ABR D7L 
A7L 16. • 66 AlA DSL 
ASL 17. • 67 ASR D5L 
A5L 18 • • 68 ASR o 4L 

Vee 19 • • 69 GND GND 

A4L 20 • • 70 A4R D3L 

A3L 21 • • 71 A3R D2L 
A2L 22 • • 72 A2R o lL 
AlL 23 • • 73 Am DOL 
AOL 24 • • 74 AOR OELL 

GND 25 • • 75 GND GND 

NOTES: 
1. For module dimensions (7MB6036), please refer to drawing M20 in the packaging section. 
2. For module dimensions (7MB6046), please refer to drawing M21 in the packaging section. 
3. For module dimensions (7MB6056), please refer to drawing M22in the packaging section. 
4. Pins 7 and 57 must be grounded for proper operation of the 7MB6046 module. 
5. Pins 6, 7,56 and 57 must be grounded for proper operation of the 7MB6056 module .. 

PIN DESCRIPTION 
Symbol Description 

Vee Power 

GND Ground 

AO-1SL Left Port Address 

DO-15L Left Port Data 

AO-1SR Right Port Address 

DO-15L Right Port Data 

FWJ ReadlWrite Control 

CS Active Low Chip Select 

DSL Data Strobe for Lower Byte 

DSU Data Strobe for Upper Byte 

OEL Output Enable for Lower Byte 

OEU Output Enable for Upper Byte 

100 • • 50 
99 • .49 
98 • .48 
97 • .47 
96 • .46 
95 • .45 
94 • .44 
93 • .43 
92 •• 42 
91 • • 41 
90 • .40 
89 • .39 
88 • .38 
87 • .37 
86 • .36 
85 • .35 
84 • .34 
83 • .33 
82 • .32 
81 • • 31 
80 • .30 
79 • .29 
78 • .28 
77 • .27 
76 • .26 

COMMERCIAL TEMPERATURE RANGE 

GND 
BSY R or SEL IN 

SELoUT 
MIS 
D1SR 

D14R 
D13R 
D12R 
Vee 
DllR 

Dl0R 
D9R 
DBR 
OEUR 
D7R 
DSR 

DSR 
D4R 
GND 

D3R 
D2R 
Om 
OCR 
OELR 

Vee 
2688 drw 02 

BSYLor URIN Left Busy Output for Stand Alone or Master Mode. Left o~ Right Port Select Input for Slave Mode. 

BSYRorSELIN Right Busy Output for Stand Alone or Master Mode. RAM Array Select Input for Slave Mode. 

UROUT Left or Right Port Select Output on Master to be Connected to UR_IN Input on One or More Slaves 
when Width Expansion is Required. 

SELoUT RAM Array Select Output on Master to be Connected to SEL_IN Input on One or More Slaves when 
Width Expansion is Required. 

M/S Master/Slave signal for cascading master w/one or more slaves. 

8.6 2 
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IDT7MB6036/6046/6056 128K164K132K x 16 
CMOS DUAL·PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED 
Symbol Rating Military Unit DC OPERATING CONDITIONS 
VTERM Terminal Voltage with -0.5 to +7.0 V Symbol Parameter Min. 

Respect to GND Vee Supply Voltage 4.5 
TA Operating Temperature Oto +70 °C GND Supply Voltage 0 
T81AS Temperature Under Bias -55 to +125 °C VIH Input High Voltage 2.0 
TSTG Storage Temperature -55 to +125 °C VIL Input Low Voltage -0.5(1) 

lOUT DC Output Current 50 rnA NOTE: 
NOTE: 1. VIL = -3.SV for pulse width less than 20ns. 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 

Typ. Max. Unit 

5.0 5.5 V 

0 0 V 

- 6.0 V 

- 0.8 V 

CAPACITANCE TEMPERATURE AND SUPPLY VOLTAGE 
Symbol Parameter Conditions Typ. Unit 

CIN Input Capacitance VIN = OV 100 

COUT Output Capacitance VOUT = OV 40 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ± 10%, TA = ooe to +70°C) 

Symbol Parameter 

IILlI Input Leakage Current 

IILol Output Leakage Current 

Icc Dynamic Operating Current 

IS8 Standby Power Supply Current 

VOH Output Low Voltage 

VOL Output High Voltage 

pF Grade 

pF Commercial 

Test Conditions 

Vee = Max. 
VIN = GND to Vee 

Vee = Max. 
CS = VIH, VOUT = GND to Vee 

Vee = Max., CS ~ VIL, 
f = fMAX, Output Open 

CS ~ VIH, Vee= MAX. 
Outputs Open, f = fMAX. 

Vee = Min. 
IOH =-8mA 

Vee = Min. 
IOL = 16mA 

8.6 

Ambient 
Temperature GND Vee 
O°C to +70°C OV 5.0V ± 10% 

Min. Max. Unit 

- 15 ~A 

- 15 ~A 

- 520 rnA 

- 200 rnA 

2.4 - V 

004 V 

3 



IDT7MB6036/6046/6056 128K164K132K x 16 
CMOSDUA~PORTRAMSHAREDMEMORYMODULE 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 

COMMERCIAL TEMPERATURE RANGE 

+5V +5V 

48011 48011 

Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
10ns 
1.5V 
1.5V DATA OUT'----.---. DATA OUT---+--.... 

See Figures 1 and 2 

AC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV + 10%, TA = O°C to +70°C) 

7MB6036S50 

7MB6046S50 
7MB6056S50 

Symbol Parameter Min. Max. 

No Contention Read 

tRe Read Cycle Time 50 -
1M Address Access Time - 50 

tACS Chip Select Access Time - 50 

tOE Output Enable to Data Valid - 27 

tOH O/P Hold from Address Change 5 -
tOLZ(1) OE to Output in Low·Z 8 -
tOHZ(1) OE to Output in High-Z - 7.5 

No Contention Write 

twc Write Cycle Time 50 -
tAw Address Valid to End of Write 45 -
tcw cs to End of Write 45 -

tAS Address Set-Up Time 0 -
tcos CS to Data Strobe 15 -
lOS Data Strobe Width 25 -

tWR Write Recovery Time 3 -
tDW Data Valid to End of Write 22 -
tDH Data Hold from End of Write 5 -
Contention Read 

tCB CSto BUSY - 12 

tBO Busy Negate to Data Valid - 50 

Contention Write 

tCB CSto BUSY - 12 

tBOS Busy Negate to Data Strobe 7 -
Slave Timing 

tLR CS to UR Output - 11 

tSEL CS to Select Output - 14 

tAPS Arbitration Priority Set-up Time 5 -
NOTE: 
1. This parameter guaranteed by design but not tested. 

7MB6036S60 
7MB6046S60 
7MB6056S60 

Min. Max. 

60 -
- 60 

- 60 

- 32 

5 -

8 -
- 7.5 

60 -

50 -

50 -
0 -

15 -
30 -
5 -

25 -
5 -

- 12 

- 60 

- 2 
,7 -

- 11 

- 14 

5 -

8.6 

25511 30pF* 

26S8 crw 03 

Figure 1. Output Load 

25511 5pF* 

26S8 drw 04 

Figure 2. Output Load 
(for tOHZ and tOLZ) 

*Induding scope and jig. 

7MB6036S70 7MB6036S85 ~MB6036S1 00 7MB6036S120 

7MB6046S70 7MB6046S85 ~MB6046S1 00 7MB6046S120 
7MB6056S70 7MB6056S85 ~MB6056S1 00 7MB6056S120 

Min. Max. Min. Max. Min. Max. Min. Max. Unit 

70 - 85 - 100 - 120 - ns 

- 70 - 85 - 100 - 120 ns 

- 70 - 85 - 100 - 120 ns 

- 37 - 42 - 47 - 52 ns 

5 - 5 - 5 - 5 - ns 

8 - 8 - 8 - 8 - ns 

- 7.5 - 7.5 - 7.5 - 7.5 ns 

70 - 85 - 100 - 120 - ns 

60 - 75 - 90 - 110 - ns 

60 - 75 - 90 - 110 - ns 

0 - 0 - 0 - 0 - ns 

15 - 15 - 15 - 15 - ns 

35 - 50 - 60 - 70 - ns 

5 - 5 - 5 - 5 - ns 

30 - 45 - 50 - 55 - ns 

5 - 10 - 10 - 10 - ns 

- 15 - 20 - 20 - 20 ns 

- 70 - 85 - 100 - 120 ns 

- 15 - 20 - 20 - 20 ns 

10 - 15 - 15 - 15 - ns 

- 15 - 20 - 20 - 20 ns 

- 15 - 20 - 20 - 20 ns 

5 - 5 - 5 - 5 - ns 

4 
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IDT7MB6036/6046/6056 128Ki64Ki32K x 16 
CMOS DUAL·PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING,WAVEFORM OF READ CYCLE NO. 1(1) 

~
-------------------IRC 

ADDRESS . ___________ - _-_-_-_-_-_-_-_-_-_-_-_-~------
~~--------------- IAA t-

OE 

CS 

1+----------- IOE 

I OlZ {?)-----+I 

~------IACS -------+-----~ 

DATAaIT----------------------~ 

2688 drw 05 

TIMING WAVEFORM OF WRITE CYCLE (CS CONTROLLED) 

~--------~------------- Iwe 

ADDRESS' 

~----------IAW ----------------------~ 

CS 

DATA IN 

......------- los -------j~ 
2688 drw06 

TIMING WAVEFORM OF WRITE CYCLE (DS CONTROLLED) 

1~4~------------~~----~lwc--~----------------------~ 

ADDRESS 

I~-----------IAW :------------~ 

-t AS----;--+ 

RIW 
I OW -----~-t DH --~ 

DAT~N -'--------~----------~ 

. OS ~teos·---~---- tos 
2688 drw07 

NOTES: 
1. R!W = wi. 
2. Transition is measured +200mV from steady state with 5pF load (including scope and jig. This parameter guaranteed by design, but not tested. 
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IDT7MB6036/6046/6056 128K164K132K x 16 
CMOS DUAL·PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF CONTENTION READ, (CS ARBITRATION) 

CSL VALID FIRST: 

L~~~~===:>C ______________________________________ --J>< _________ ~ ____ _ 
CSL ~ 

CSR -----------1~._tA_P_S_(l~ "~ ________________ ~ __________________________________ __ 

-r.'~tCB~~ ______________ __ BSYR 

-t80 ~ 
DO-15R *"~R~IG"!!"H"'T"""DAR""V ______________________________________________________ ~.. VALI~ 

26S8 drw08 

TIMING WAVEFORM OF CONTENTION WRITE, (CS ARBITRATION) 

CSR VALID FIRST: 

L~~~ ===:>C ________________________________________ >< _______________ _ 
CSA 

_ ~tAPS~ _ __+___---

~tCB~~ ____________ _ 

CSL 

BSYL 

-tBDS~ __ ~-
26S8 drw09 

DSL 

TIMING WAVEFORM OF SLAVE(2) 

CS 

(TO MASTER) ------------t 
URoor ~tLR :I 

(FROM MASTER) ----------------+---~ 

SELoul -tsEL =:::1~---.-----------------------------------------
(FROM MASTER) ~ 

/ 

2688 drw 10 

NOTES: 
1. tAps is only necessary to guarantee left side access. Within this set-up time, one side or the other will gain access, but neither will have priority. 
2. CS inputs are ignored when configured as a Slave, allowing the Master to control port selection with UFCOUT and SEL_OUT signals. 

8.6 6 



IDT7MB6036/6046/6056 128K164K132K x 16 
CMOS DUAL·PORT RAM SHARED MEMORY MODULE 

ORDERING INFORMATION 

IDT xxxx 
Device 
T pe 

_A_ 999 _A __ A 
Power Speed Package Process/ 

Temperature 
Range 

~BLANK 
L-____________ ~ K 

50 
60 

'--------------l 70 
85 
100 
120 

'---------------~ S 

7MB6036 
'----------------------------------j 7MB6046 

7MB6056 

8.6 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) 

FR-4 QIP (Quad In-line Package) 

} 

Speed in 
Nanoseconds 

Standard Power 

128K x 16 Dual-Port RAM Shared Memory Module 
64K x 16 Dual-Port RAM Shared Memory Module 
32K x 16 Dual-Port RAM Shared Memory Module 

2688 drw 11 
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64K x 16 PRELIMINARY 
32K X 16 IDT7MB1006 f;) CMOS DUAL-PORT IDT7MB1008 

Integrated Devlc.c: Technology, Inc. STATIC RAM MODULE 

FEATURES 
• High density 1 megabit/512K CMOS Dual-Port static 

RAM module 
• Fast access times 

- commercial: 40, 45, 55, 65, SO ns 
- military: 45, 55, 65, SO, 100 ns 

• Fully asynchronous readlwrite operation from either port 
• Easy to expand data bus width to 32 bits or more using 

the master/slave function 
• Separate upper and lower byte control 
• On-chip port arbitration logic 
• INT flag for port-to-port communication 
• Full on-chip hardware support of semaphore signaling 

between ports 
• Surface mounted PQFP (plastic quad flatpack) compo

nents allow a through-hole module to fit into a 132-pin 
FR-4 QIP (Quad In-line Package) 

• Single 5V (±10%) power supply 
• Input/outputs directly TIL compatible 

PIN CONFIGURATION (1) 

GND 
MIS 
Vee 

L_BUSY 
L_A(O) 
L_A(2) 
L_A(4) 

GND 
L_A(6) 

L_A(8) 

Vee 
L_A(10) 

L_A(12) 

L_A(14) 
L_ill 

GND 
GND 
Vee 

Lj5s 
L RIW 

Lj;Q(O) 

UIO(2) 
Vee 

UIO(4) 

LJIO(6) 

GND 
LJIO(8) 

LJIO(10) 

UIO(12) 
U/O(14) 

Vee 
GND 
GND 

NOTE: 

1 •• 67 
2 •• 68 
3 •• 69 

4 •• 70 

5 •• 71 
6 •• 72 

7 •• 73 
8 •• 74 
9 •• 75 
10 •• 76 

11 •• 77 
12 •• 78 

13 •• 79 

14 •• 80 
15 •• 81 

16 •• 82 

17 •• 83 
18 •• 84 

19 •• 85 

20 •• 86 
21 •• 87 

22 •• 88 

23 •• 89 
24' .90 
25' • 91 
26 •• 92 

27 •• 93 

28 •• 94 

29 •• 95 

30 •• 96 
31 •• 97 
32 •• 98 
33 •• 99 

GND 
GND 

Vee 
UNT 
L_A(I) 
L_A(3) 

L_A(5) 
GND 
L_A(7) 

L_A(9) 
Vee 
L_A(II) 
L_A(13) 

L_A(15) 
L_Oll 

GND 
GND 

Vee 
L_SEM 

USE 
UIO(I) 
L_IIO(3) 

Vee 
LJIO(5) 

LJIO(7) 
GND 
LJIO(9) 

LJIO(II) 
U/O(13) 

UIO(15) 

Vee 
GND 
GND 

GND 
GND 
Vee 

R_BUSY 
R_A(O) 
R_A(2) 

R_A(4) 

GND 
R_A(6) 
R_A(8) 

Vee 
R_A(10) 

R_A(12) 
R_A(14) 

ill L_ 

GND 
GND 
Vee 

Rj~s 
R_RlW 

RJIO(O). 

RJIO(2) 
Vee 

R_IIO(4) 

RJIO(6) 
GND 

RJIO(8) 

R_VO(10) 
R_IIO(12) 
R_IIO(14) 

Vee 
GND 
GND 

132 •• 66 

:~~: ::~ ~ 
129 •• 63 

:;~: ::~ r= 
126 •• 60 

125 •• 59 
124 •• 58 
123 •• 57 

122 •• 56 
121 •• 55 

120 •• 54 

119 •• 53 
118 •• 52 

117 •• 51 
116 •• 50 
115 •• 49 

114 •• 48 

113 •• 47 

112 •• 46 

111 •• 45 

110 •• 44 

109 •• 43 1= 
108 •• 42 
107 •• 41 

106 •• 40 
105 •• 39 

104 •• 38 

103 •• 37 
102 •• 36 
101 •• 35 

100 •• 34 

GND 
GND. 
Vee 
RjNT 
R_A(I) 
R_A(3) 

R_A(5) 

GND 
R_A(7) 
R_A(9) 

Vee 
R_A(II) 

R_A(13) 

R_A(15) 
R_DB 
GND 
GND 
Vee 
R_SEM 
RjSE 
R_IIO(I) 

RJIO(3) 

Vee 
RJIO(5) 
R_IIO(7) 

GND 
RJIO(9) 
R_IIO(II) 

RJIO(13) 
RJIO(15) 

Vee 
GND 
GND 

2803 drw 01 

1. Dimensions for these modules are currently not available, please consult 
the factory. 

CEMOS is a trademark of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

101990 Integrated Device Technology, Inc. 8.7 

DESCRIPTION: 
The IDT7MB1006/IDT7M100Bis a64Kx 16/32Kx 16 high

speed CMOS dual-port static RAM module constructed on a 
multilayer epoxy laminate (FR-4) substrate using eight IDT7025 
(SK x 16) dual-port RAMs or depopulated with four IDT7025 
dual-port RAMs. The IDT7MB1 006/1 OOS module is designed 
to be used as stand-alone dual-port RAM or as a combination 
master/slave dual-port RAM for 32-bit or more word width 
systems. Using the lOT master/slave approach in such 
system applications results in full-speed, errorj-free operation 
without the need for additional discrete logic. 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilitating 
port-to-port communication via additional control signals SEM 
and INT. 

The IDT7MB1006/100S module is packaged on a FR-4 
132-pin QIP (Quad In-line Package). Maximum access times 
as fast as 40ns are available overthe commercial temperature 
range. 

PIN NAMES 
Ao -A15 Address Lines 

1/00 - 1/07 Data Inputs/Outputs 

RfiJ ReadIWrite Selects 

CS Chip Enable 

OE Output Enable 

BUSY BUSY Flag 

INT Interrupt Line 

SEM Semaphore Control 

UB Upper Byte Select 

LB Lower Byte Select 

MiS Master/Slave Control 

Vee Power Supply 

GND Ground 

SEPTEMBER 1990 

DSC·7049/· 



1DT7M 81 006/1 008 
64K132K X 16 CMOS DUAL·PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

FUNCTIONAL BLOCK DIAGRAM 

7MB1006 

II 

llill J I Ii 
I 

O5~2~, ~ ~ O5~2;~ ~ ~ O5~2~ ~ ~ O5~25 05, ~ .-
- L - \ - I I 

I a.a.a,a'i 
74FCTl38 

I 04056&67 1 a. a. a, a, l 
I 74FCT138 l 04056&67 

I 

'-, 

~esc ~'ij~esc e~ij~esc e~ijwesc ~'f 
7025 7025 7025 7025 

Il I I I 

7MB1008 

: 
UlOs? 

---
I 000102031 

74FCT138 

I 04050857 100010203 L 
I I 74FCT138 

I 04050857 

~~cles,~ 
I I 

esc ~~ csc~~ esc es" I. 
I I 7025 , 7025 7025 7025 

III I I I 
I II 
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.. 

l+-
I+-
I+-

f-

f-+ 

m 1 
II 

RJIOO-15 
RJ:8 
RJJ8 

RANI 
R=or 
R_AO-12 

2803 drw 02 

4-

4-

~ 
III 

R_VOO-15 
RLB 
R=UIl 

R_RIW 
R_DE 
R_AO-12 

2803 drw 03 
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IDT7MB1006/100B 
64K132K X 16 CMOS DUAL-PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal -0.5 to ± 7.0 -0.5 to ± 7.0 V 
Voltage with 
Respect to GND 

TA Operating Oto +70 -55 to + 125 °C 
Temperature 

TBIAS Temperature -55 to + 125 -65 to + 135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 28031b1 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 

Ambient 
Grade Temperature GNO 

Commercial O°C to + 70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee· Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5(1) -
above those indicated in the operational sections of this specification isnot NOTE: 
implied. Exposure to absolute maximum rating conditions for extended 1. VIL (min.) = -3.0V for pulse width less than 20ns. 
periods may affect reliability. 

CAPACITANCE(2) (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Test Conditions Max. 

CIN1 Input Capacitance VIN = OV 5 
(CS, BUSY) 

CIN1 Input Capacitance VIN = OV 15 
(SEM,INT) 

CIN2 Input Capacitance VIN = OV 40 
(Data, Address, 
All Other Controls) 

COUT Output Capacitance VOUT = OV 40 
(Data) 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

DC ELECTRICAL CHARACTERISTICS 
(Vcc=5.0V ± 10%, TA = ooe to +70°C) 

Unit 

pF 

pF 

pF 

pF 

2803 tbl 05 

Vee. 

5.0V± 10% 
28031b1 03 . 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 
2803 tbl 04 

IOTIMB1006 IOTIMB1008 
Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

lee2 Dynamic Operating Vee = Max.,CS ~VIL, SEM = Don't Care - 900 - 620 mA 
Current Outputs Open, f = fMAX 

(Both Ports Active) 

ISB Standby Supply Vee = Max., L_CS and R_CS ~ VIH, - 580 - 300 mA 
Current Outputs Open, f = fMAX 

ISB1 Standby Supply Vee = Max., L_CS or R_CS ~ VIH - 760 - 480 mA 
Current Outputs Open, f = fMAX 

(One Port Active) 

ISB2 Full Standby L_CS and R_CS ~ Vee - 0.2V - 125 - 65 mA 

Supply Current VIN > Vee - 0.2V or < 0.2V 
L_SEM and R_SEM ~ Vee - 0.2V 

2803 tbl 06 
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IDT7M 81 006/1 OOB 
64K132K X 16 CMOS DUAL-PORT RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
(Vcc=5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

lIul Input Leakage 
(Address & Control) 

Ilul Input Leakage 
(Data) 

IILOI Output Leakage 
(Data) 

VOL Output Low Voltage 

VOH Output High Voltage 

AC TEST CONDITIONS 

Input Pulse Levels 
Input RiselFali Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

DATA OUT 

2550 

Test Conditions 

Vee = Max. 
VIN = GND to Vee 

Vee = Max. 
VIN = GND to Vee 

Vee = Max. 
CS ~ VIH, VOUT = GND to Vee 

Vee = Min. IOL= 4mA 

Vee .. Min. IOH = -4mA 

GND to 3.0V 
5ns 
1.5V 
1.5V 

See Figures 1 and 2 

2S03 tbl os 

+5V 

4800 

30 pF" 

Figure 1. Output Load 

COMMERCIAL TEMPERATURE RANGE 

IDT7MB1006 IDT7MB1008 
Min. Max. Min. 

- 80 -

- 20 -

- 20 -

- 0.4 -
2.4 - 2.4 

+5V 

DATAOUT~ 4800 

2550 Y 5pF' 

Figure 2. Output Load 

Max. 

40 

20 

20 

0.4 

-

(for tcu, tcHZ, tOLZ. tOHZ, tWHl, tow) 

Unit 

rnA 

rnA 

rnA 

rnA 

rnA 

2803 tbl 07 

"Including scope and jig. 
2803 drw 04 
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IDT7MB1006/1008 
64Kf32K X 16 CMOS DUAL-PORT RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vcc = s.OV ± 10%, TA = O°C to +70°C) 

IDT7MB1006S40 

IDT7MB1008S40 

Symbol Parameter Min. Max. 

Read Cycle 

tRC Read Cycle Time 40 -
1M Address Access Time - 40 

lACS(2) Chip Select Access Time - 40 

tOE Output Enable Access Time - 20 

tOH Output Hold From Address Change 3 -
tCLV1) Chip Select to Output in Low Z 3 -

tCHZ(1) Chip Deselect to Output in High Z - 18 

toLZP) Output Enable to Output in Low Z 3 -

tOHZP) Output Disable to Output in High Z - 18 

tPU(1) Chip Select to Power Up Time 0 -
woP) Chip Disable to Power Down Time - 50 

tsop SEM Flag Update Pulse (OE or 20 -
SEM) 

Write Cycle 

twc Write Cycle Time 40 -
tcW(2) Chip Select to End of Write 35 -

lAw Address Valid to End of Write 35 -

lAS1 Address Set-up to Write Pulse Time 5 -
lAS2 Address Set-up to CS Time 0 -
twP Write Pulse Width 30 -

twR Write Recovery Time 0 -
tow Data Valid to End of Write 25 -

tOH(1) Data Hold Time 0 -

tOHZ(1) Output Disable to Output in High Z - 18 

twHZ(1) Write Disable to Output in High Z - 18 

tow Output Active from End of Write 0 -
tSWRO SEM Flag Write to Read Time 15 -
tsps SEM Flag Contention Window 15 -

NOTES: 
1. This parameter is quaranteed by design but not tested. 

IDT7MB1006S45 IDT7MB1006S55 

IDT7MB1008S45 IDT7UB1008S55 

Min. Max. Min. Max. 

45 - 55 -
- 45 - 55 

- 45 - 55 

- 25 - 30 

3 - 3 -

5 - 5 -
- 20 - 25 

3 - 5 -
- 20 - 25 

0 - 0 -
- 50 - 50 

20 - 20 -

45 - 55 -
40 - 45 -
40 - 45 -
5 - 5 -
0 - 0 -

35 - 40 -
0 - 0 -

27 - 30 -
0 - 0 -
- 20 - 25 

- 20 - 25 

0 - 0 -
15 - 15 -

15 - 15 -

2. To access RAM, CS:5 VIL and SEM 2! VIH. To access semaphore, CS 2! VIH and SEM :5 VIL. 

8.7 

COMMERCIAL TEMPERATURE RANGE 

DT7MB1006S65 IDT7MB1006S80 

DT7MB1008S65 IDT7MB1008S80 

Min. Max. Min. Max_ Unit 

65 - 80 - ns 

- 65 - 80 ns 

- 65 - 80 ns 

- 35 - 40 ns 

3 - 3 - ns 

5 - 5 - ns 

- 30 - 35 ns 

5 - 5 - ns 

- 30 - 35 ns 

0 - 0 - ns 

- 50 - 50 ns 

20 - 20 - ns 

65 - 80 - ns 

50 - 55 - ns 

50 - 55 - ns 

5 - 5 - ns 

0 - 0 - ns 

45 - 50 - ns 

0 - 0 - ns 

40 - 45 - ns 

0 - 0 - ns 

- 30 - 35 ns 

- 30 - 35 ns 

0 - 0 - ns 

15 - 15 - ns 

15 - 15 - ns 

2803 tbl 09 
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IOT7M B 100611 ooa 
64K132K X 16 CMOS DUAL-PORT RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vcc = S.OV ± 10%, TA = O°C to +70°C) 

IDT7MB1006S40 

IDT7MB100aS40 

Symbol Parameters Min. Max. 

BUSY Cycle - MASTER MOD~3) 

taM BUSY Access Time from Address - 40 

taOA BUSY Disable TIme from Address - 30 

taAC BUSY Access Time to Chip Select - 35 

taDC BUSY Disable Time to Chip Select - 30 

twoO(5) Write Pulse to Data Delay - 60 

to~D Write Data Valid to Read Data Delay - 40 

lAPS(6) Arbitration Priority Set-up TIme 5 -
taoo BUSY Disable to Valid TIme - Note 9 

BUSY Cycle - Slave Mode(4) 

!wS(7) Write to BUSY Input 0 -
!wH(8) Write Hold After BUSY 25 -
twoO(5) Write Pulse to Data Delay - 60 

tooO(5) Write Data Valid to Read Data Valid - 45 

Interrupt Timing 

lAS Address Set-up TIme 5 -
twR Write Recovery Time 0 -
tiNS Interrupt Set Time - 30 

tlNR Interrupt Reset Time - 30 

NOTES: 
.1. This parameter is quaranteed by design but not tested. 

IOT7MB1006S45 IDT7MB1006S55 

IDT7MB100aS45 IDT7MB100aS55 

Min. Max. Min. Max. 

- 45 - 45 

- 35 - 40 

- 40 - 40 

- 35 - 35 

- 70 - 80 

- 45 - 55 

5 - 5 -

- Note 9 - Note 9 

0 - 0 -
30 - 30 -
- 70 - 80 

- 50 - 60 

5 - 5 -
0 - 0 -
- 35 - 40 

- 35 - 40 

2. To acCess RAM, CS :s VIL and SEM ~ VIH. To access semaphore, CS ~ VIH and SEM :s VIL. 
3. When the module is being used in the Master Mode (MIS ~ VIH). 
4. When the module is being used in the Slave Mode (M/S:S VIL). 
5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 
6. To ensure that the earlier of the two ports wins. 
7. To ensure that the write cycle is inhibited during contention. 
8. To ensure that a write cycle is completed after contention. 
9. taDD is a calculated parameter and is the greater of 0, !wDO - !wP (actual), or toDD - twp (actual). 

a.7 

COMMERCIAL TEMPERATURE RANGE 

IDT7MB1006S65 IOT7MB1006sao 

IDT7MB100aS65 IOT7MB100Bsao 

Min. Max. Min. Max. Unit 

- 55 - 55 ns 

- 45 - 45 ns 

- 50 - 55 ns 

- 45 - 45 ns 

- 85 - 95 ns 

- 70 - 80 ns 

5 - 5 - ns 

- Note 9 - Note 9 ns 

0 - 0 - ns 

30 - 30 - ns 

- 85 - 100 ns 

- 70 - 85 ns 

5 - 5 - ns 

0 - 0 - ns 

- 45 - 55 ns 

- 45 - 55 ns 

2803 tbl 11 
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IDT7M 81 006/1 008 
64K132K X 16 CMOS DUAL·PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO.1 (EITHER SIDE)(1,2,4) 

14----------------------- t~ ----------------------~ 

ADDRESS 

tM 

DATA OUT 

TIMING WAVEFORM OF READ CYCLE NO.2 (EITHER SIDE)(1,3,5) 

CSand 

[8 OfUB 

DATA OUT 

---~ ... ----------- lACS 
,r-------..... 

t--------- ICHZ(6) -----~ 

IOHZ(6) 

DATA VALID 

~------- IClZ (6) ------~~~--..:=f_-----_t-----------_1 

2803 drw 05 

Icc SO% CURRENT 
IS8 

~I. __ - IPD(6) --SO-Olc-.t-l __ _ 

NOTES: 
1. RiW is High for Read Cycles 
2. Device is continuously enabled. CS = Low.US or LB = Low. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CS transition low. 
4. OE = Low. 
S. To access RAM, CS = Low,US or LB = Low, SEM = H. To access semaphore, CS = Hand SEM = Low. 
6. This parameter is guaranteed by design but not tested. 

8.7 

2803 drw 06 
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IDT7MB1 006/1 OOS 
64K!32K X 16 CMOS DUAL·PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO.3 (UB OR LB CONTROLLED TIMING)(1,3,4,5) 

=i 
1 RC 

%IOH 
ADDRESS 

1AA .1 

US 

or 

LS 

CS 

~-----1ACS4-----~ 

1 ClZ (6) 

DATA OUT 

NOTES: 
1. R!W is High for Read Cycles 
2. Device is continuously enabled. CS = Low. US or LS = Low. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CS transition low. 
4. OE = Low. 
5. To access RAM, CS = Low US or LS = Low, SEM = H. To access semaphore, CS = Hand SEM = Low. 2803 drw 07 

6. This parameter is guaranteed by design but not tested. 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (R/W CONTROLLED TIMING)(1,3,5,8) 

twe 

~V "V 
~"- /"-... 

ADDRESS 

OE 
FtC><ZI')~ 

tAW 
~ /v "-

cs 

~ V 

" / 

US or LB 

_tAS(6) twp(2) tWR(7) -
"i'\.. /v 

- tWHZ(9) 
f.-tOW(9) __ 

(4) "-I / (4) )-/] "-.1. 
DATA OUT 

--------------------------------------~~ OATA v~~--------------
-tow tDH 

DATA IN 

2803 drw 08 
NOTES: 
1. R!W is High for Read Cycles 
2. Device is continuously enabled. CS = Low. US or rn = Low. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CS transition low. 
4. OE = Low. 
5. To access RAM, CS = Low, US or LS = Low, SEM = H. To access semaphore, CS = Hand SEM = Low. 
6. Timing depends on which enable signal is asserted last. 
7. Timing depends on which enable signal is de-asserted first. 
8. If OE is Low during a RlW controlled write cycle, the write pulse width must be larger of twp or (twz + tDW) to allow the I/O drivers to turn off and data to 

be placed on the bus for the required tOW. If OE is High during a R!W controlled write cycle, this requirement does not apply and the write pulse width 
be as short as the specified twP. 

9. This parameter is guaranteed by design but not tested. 
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IDT7MB1006/100S 
64K132K X 16 CMOS DUAL-PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS, UB, LB CONTROLLED TIMING)(1,3,5,8) 

twe 

~ / )( ----./'\. ADDRESS 

CS • tAW 

" / 
_tAS(6)_1\.. / 

'/ 
tWR(7) i+----tWP(2) 

UB orLB 
"I\.. /I' 

DATA IN 

r-_tDW __ .':.....-. _tOH~ 
-------------------I<~ ..DATA VALID =:>1;)1---------

2803 drw 09 

NOTES: 
1. PJW must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a Low US or LB and a Low CS and a Low PJW for memory array writing cycle. 
3. twR is measured from the earlier of CS or PJW (or SEM or PJW) going high to the end of write cycle. 
4. During this period, the 110 pins are in the output state and input signals must not be applied. 
5. If the CS or SEM low transition occurs simultaneously with or after the RJW low transition, the outputs remain in the high impedance state. 
6. Timing depends on which enable signal is asserted last. 
7. Timing depends on which enable signal is de-asserted first. 
8. If OE is low during a PJW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the 1/0 drivers to turn off and data 

to be placed on the bus for the required tDW. If OE is high during an PJW controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

9. This parameter is guaranteed by design but not tested. 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING (EITHER SIDE)(1) 

tOH 
~--- t AA ---~ 

Ao-A2 VALID ADDRESS VALID ADDRESS 

SEM 

DATA 0 

RIW 

OE 

2803 drw 10 

NOTE: 
1. CS = High for the duration of the above timing (both write and read cycle). 
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IDT7MB1006/100S 
64K132K X 16 CMOS DUAL-PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF SEMAPHORE CONTENTION(1,3,4) 

ADA -A2A MATCH X 

ttsps 
SIDE(2) "A" RlWA 

SEMA 

AOB-A2B 

SIDE(2) "8" 
RlWB 

SEMB 2803 drw 11 

NOTES: 
1. DOR = DOL = Low, L_CE = R_CE = High. Semaphore Flag is released form both sides (reads as ones from both sides) at cycle start. 
2. "A" may be either left or right port. "B- is the opposite port from "A". 
3. This parameter is measured from RiWA or SEMA going High to RlWs or SEMs going High. 
4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 

TIMING WAVEFORM OF READ WITH BUSY (MIS ~ VIH)(2) 

twe 

ADDRR )K MATCH )( 
RlWR • twp 

~, /',/ 

tOH 

DATAIN R 

tow 

>i< )( VALID 

I+-t APS(1) 

ADDRL 

" 
MATCH 

/ _tBOA 

BUSYL e V" twoo 

DATA OUTL 

tODD (3) 

4 WRITE CYCLE LEFT PORT 
(RIGHT PORT READ = BUSY) 

NOTES: 
1. To ensure that the earlier of the two ports wins. 
2. L_CE = R_CE = Low 
3. OE = Low for the reading port. 

8.7 

tBOO-

)E 
READ CYCL E 

T RIGHTPOR 

2803 drw 12 
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IDT7MB1006l100B 
64K132K X 16 CMOS DUAL·PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (MiS ~ VIL)(1,2) 

twe 

ADDR R )K MATCH "I' 
/"-

RNJ R twp 

~K ;r 
./ 

tDH 

DATA IN R 

• tow 

)k ,\L' VALID /' 
ADDRL MATCH 

tWOD 

DATA OUT L 

tODD 

WRITE CYCLE LEFT PORT 

NOTES: 
1. BUSY input equals High for the writing port. 
2. L_CS = R_CS = Low 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (MIS ~ VIL) 

~-----------------twP------------------~ 

RNJ----~ 

~tWB ~tWH 
BUSY~ ______________________________ --J~ 

B.7 

)~ 
I READ C YCLE 

PORT RIGHT 

,GO) drw 1) 

2803 drw 13a 
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IDT7MB1 00611 008 
64K132K X 16 CMOS DUAL·PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CS TIMING(1) 

ADDR "A" 
and"B" ___ ...JX ADDRESS MATCH x"--__ 
CS"A" 

CS"B" 

BUSY"B" 

~~ /V ~ __________________ J 

~ 
/4---- taDe ---~ 

f4- t APS(2) _r'\.'--________ +-_______________ -+ ________________ _ 

~tBAe 

/ 
/ 

2803 drw 14 

WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH TIMING(1) 

ADDR "A" 

ADDR "B" MATCHING ADDRESS "N" 

BUSY"B" -----""=1 ''0' } ____ --

2803 drw 15 

NOTES: 
1. Ali timing is the same for left and right ports. Port "A" may be either the left or right port. Port "B" is the port opposite from "A". 
2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 
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IDT7MB1 00611 008 
64K132K X 16 CMOS DUAL·PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

WAVEFORM OF INTERRUPT TIMING(1) 

~ ................................... --twc--.......... "",----"",,,,,,,,,,,~ 

ADDR "A" INTERRUPT SET ADDRESS(2) 

tAS(3) 

CS"A" 

R/W"A" 

INT "S" 

1+-..... --......................... -- t RC - ............... - .................... ~ 

ADDR "S" INTERRUPT CLEAR ADDRESS2) 

tAS(3) 

CS"S" 

OE"S" 

_ _____________________ t_IN_R_(3_)~ 
INT"S" ---1 

2803 drw 16 

NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "S" is the port opposite from "A". 
2. See InterruptTruth Table. 
3. TIming depends on which enable signal is asserted last. 
4. TIming depends on which enable is de-asserted first. 
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IDT7MB1006/100a 
64K132K X 16 CMOS DUAL·PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLES 

TABLE I: NON·CONTENTION READ/WRITE CONTROL(1,2,3) 

Inputs(l) Outpuls 

cs RIW OE us LS SEM II0a ·1/015 1/00·1/07 Mode 

F X X X X H Hi·Z Hi-Z Deselected: Power Down 

X X X H H H Hi-Z Hi-Z Both Bytes Deselected 

T L X L H H DATAIN Hi-Z Write to Upper Byte Only 

T L X H L H Hi-Z DATAIN Write to Lower Byte Only 

T L X L L H DATAIN DATAIN Write to Both Bytes 

T H L L H H DATAoUT Hi-Z Read Upper Byte Only 

T H L H L H Hi-Z DATAoUT Read Lower Byte Only 

T H L L L H DATAoUT DATAoUT Read Both Bytes 

X X H X X X Hi-Z Hi-Z Outputs Disabled 

NOTES: 2803 tbl 12 

1. AOL-A12;tAOR-A12R 

2. CS = True represents L_CS = R_CS = Low. 
3. CS = False represents L_CS = R_CS = High. 

TABLE II: SEMAPHORE READIWRITE CONTROL 

Inputs Outputs 

CS RIW OE us LS SEM II0a - 1/015 1100 - 1/07 Mode 

F H L X X L DATAoUT DATAoUT Read Data in Semaphore Flag 

X H L H H L DATAoUT DATAoUT Read Data in Semaphore Flag 

F S X X X L DATAIN DATAIN Write DINO into Semaphore Flag 

X S X H H L DATAIN DATAIN Write DINO into Semaphore Flag 

T X X L X L - - Not Allowed 

T X X X L L - - Not Allowed 

NOTES: 2803 tbl 13 
1. AOL-A12;tAOR-A12R 

2. CS = True represents L_CS = R_CS = Low. 
3. CS = False represents L_CS = R_CS = High. 

TABLE III: INTERRUPT FLAG(1) 

Left Port Right Port 

RIW CS OE Ao - A15 INTL RIW CS OE Ao - A15R INT Function 

L L X 1FFF X X X X X L(2) Set Right INTR Flag 

X X X X X X L L 1FFF H(3) Reset Right INTR Flag 

X X X X L(2) L L X 1FFE X Set Left INTL Flag 

X L L 1FFE H(3) X X X X X Reset Left INTL Flag 

NOTES: 2803 tbl 14 
1. Assumes L_BUSY = R_BUSY = High 
2. If L_BUSY = Low then no change. 
3. If R_BUSY = Low then no change. 
4. At the interrupt addresses 1FFE and 1FFF, address bits 13 - 15 are zero. 

8.7 14 



IDT7MB1 006/1 OOS 
64K132K X 16 CMOS DUAL·PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLES 

TABLE IV: ADDRESS BUSY ARBITRATION 

Inputs Outputs 

AOL· A15L 
L_CS R_CS AOR - A15R L_BUSy(l) R_BUSy(l) Function 

X X No Match H H Normal 

H X Match H H Normal 

X H Match H H Normal 

L L Match Note 2 Note 2 Write Inhibit(3) 

NOTES: 2803 fbi 15 

1. Pins L_BUSY and R_BUSY are both outputs when the part is configured as a master. Both are inputs when configured as a slave. X_BUSY outputs on 
the IDT7MB10016/1008 are push pull, not open drain outputs. On slaves the X_BUSY input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inputs to the opposite port became stable after 
the address and enable inputs of this port. If the primacy of stable inputs cannot be resolved, either L_trusY = Low or R_tmsY = Low will result. L_IDJSY 
and RJIDsVoutputs cannot be low simultaneously. 

3. Writes to the left port are internally ignored when L_BUSYoutputs are driving low regardless of actual logic level the pin. Writes to the right port are internally 
ignored when R_BUSY outputs are driving low regardless of actual logic level on the pin. 

TABLE V: EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE(2) 

DO - 015 DO - 015 
Function Left Right Status 

No Action 1 1 Semaphore free 

Left Port Writes "0· to Semaphore 0 1 Left port has semaphore token 

Right Port Writes "0" to Semaphore 0 1 No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 1 .0 Right port obtains sempahore token 

Left Port Writes "0" to Semaphore 1 0 No change. Left port has no write access to semaphore 

Right Port Writes "1" to SEmaphore 0 1 Left port obtains sempahore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

Right Port Writes "0" to Semaphore 1 0 Right port has sempahore token 

Right Port Writes "1" to Semaphore 1 1 Semaphore free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

NOTE: 2803 tbl 16 

1. This table denotes a sequence of events for only one of the eight semaphores available on the IDT7MB1 00611 008 

S.7 15 
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IDT7MB1 006/1 008 
64K132K X 16 CMOS DUAL·PORT RAM MODULE 

FUNCTIONAL DESCRIPTIONAL 
The IDT7MB1 006/1 008 provides two ports with separate 

control, address and I/O pins that permit independent access 
forreadsorwritesto any location in memory. The IDT7MB1 006/ 
1008 has an automatic power down feature controlled by CS. 
The CS controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CS high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. NON-CONTENTION R EAD/ 
WRITE conditions are illustrated in the Truth Tables. 

INTERRUPTS 
The interrupt flag (INT) permits communictaion between 

ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) is 
aSSigned to each port. The left port interrupt flag (INTL) is set 
when the right port writes to memory location 1 FFE (HEX). 
The left port clears the interrupt by reading address location 
1 FFE. Likewise, the right port interrupt flag (INTR) is set when 
the left port writes to memory location 1 FFF (HEX) andto clear 
the interrupt flag (INTR). the right port must read the memory 
location 1 FFF. The message (16 bits) at 1 FFE or 1 FFF is user
defined. If the interrupt function is not used, address locations 
1 FFE and 1 FFF are not used as mail boxes, but as part of the 
random access memory. Refer to Table III for the interrupt 
operation. Interrupts in the least significant IDT7025 of the 
module are used. To address them, the most significant ad
dress bits (A13 - 15) must be O. 

BUSY LOGIC 
The arbitration logic will resolve an address match or a chip 

enable match down to 5ns minimum and determine which port 
has access. In all cases, an active BUSY flag will be set forthe 
delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter
mine which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 

COMMERCIAL TEMPERATURE RANGE 

the operation and its respective address and data. It is 
important to note that the operation is invalid for the port that 
has BUSY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occu rs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-Chip arbitration logic determines access. Two modes of 
arbitration a~rovided: (1) if the addresses match and ~e 
valid before CS, on-Chip control logic arbitrates between CSL 
and CSR for access; or (2) if the CSs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (referto Table II). In either mode of 
arbitration, the delayed port's BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to thirtytwo-or-more-bits in 
a dual-port RAM system implies that several modules will be 
active at the same time. If each module includes a hardware 
arbitrator, and the addresses for each module arrive at the 
same time, it is possible that one will activate its L_BUSYwhile 
another activates its R_BUSY signal. Both sides are now busy 
and the CPUswillwait indefinitelyfortheirport to become free. 

To avoid this "Busy Lock-out" problem, IDT has developed 
a MASTER/SLAVE approach where only one hardware arbi
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other systems. 

When expanding dual-port RMs in width, the writing of the 
SLAVE modules must be delayed, until after the BUSY input 
has settled. Otherwise, the SLAVE module may begin a write 
cycle during a contention situation. Conversely, the write 
pulse must extend a hold,time past BUSY to ensure that a 
write takes place after the contention is resolved. This timing 
is inherent in all dual-port memory systems where more than 
one module is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 

32-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

RIW 
ADDR 
BUSY 

LEFT 
~ 

-'" .. 

.. 
~ 

Vcc 

~ 
MIS 

IDT7MB 10061 
1008 

GND 

~ 
MIS 

IDT7MB 10061 
1008 

8.7 

RIGHT 

f4- 10-
~ 

f4-

R!W 
ADDR 
BUSY 

2803 drw 17 
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IDT7MB1 006/1 008 
64K132K X 16 CMOS DUAL-PORT RAM MODULE 

SEMAPHORES 
The IDT7MB1 006/1 008 is an extremely fast dual-port 64K/ 

32K x 16 CMOS static RAM module with an additional 8 
address locations dedicated to binary semaphore flags. These 
flags allow either processor on the left or right side of the dual
port RAM to claim a privilege over the other processor for 
functions defined by the system designer's software. As an 
example, the semaphore can be used by one processor to 
inhibit the other from accessing a portion ofthe dual-port RAM 
or any shared resource. 

The dual-port RAM module features a fast access time, and 
both ports are completely independent of each other. This 
means that the activity on the left port in no way slows the 
access time of the right port. Both ports are identical in function 
to standard CMOS static RAM modules and can be read from, 
or written to, at the same time with the only possible conflict 
arising from the simultaneous writing of, or a simultanious 
REAOIWRITE of, a non-semaphore location. Semaphores 
are protected against such ambiguous situations and may be 
used by the system program to avoid any conflicts in the non
semaphore portion of the dual-port RAM. These devices have 
an automatic power-down feature controlled by CS the dual
port RAM enable, and SEM, the semaphore enable. The CS 
and SEM pins control on-chip power down circuitry that 
permits the respective port to go into standby mode when not 
selected. This is the condition which is shown in Truth Table 
where CS and SEM are both high. 

Systems which can best use the IDT7MB1 006/1 008 con
tain multiple processors or controllers and are typically very 
high-speed systems which are software controlled or software 
intensive. These systems can benefit from a performance 
increase offered by the IDT7MB1 006/1 008's hardware sema
phores which provide a lockout mechanism without requiring 
complex programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7MB1006/ 
1008 does not use its semaphore flags to control any re
sources through hardware, thus allowing the system designer 
total flexibility in system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be a 
major advantage in very high-speed systems. 

HOW SEMPAHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that a shared resource is in 
use. If the left processor wants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 

8.7 
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was not successful in setting the latch, it determines that the 
right side processor had set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side had relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7MB1006/ 
1008 in a separate memory space from the dual-port RAM. 
This address space is accessed by plaCing a low input on the 
SEM pin (which acts as a chip select for the semaphore flags) 
and using the other control pins (Address, OE, and RiW) as 
they would be used in accessing a standard static RAM. Each 
of the flags has a unique address which can be accessed by 
either side through address pins Ao - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other 
(Table V). That semaphore can now only be modified by the 
side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact that 
the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessorcommunica
tions. (A thorough discussion on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch forthat side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spreadinto all 
data bits so that flag this is a one reads as a one in all data bits 
and a flag containing a zero reads as all zeros. The read value 
is latched into one side's output register when that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go active or the output will never change. 

A sequence of WRITE/READ must be used by the sema-
phore in orderto guarantee that no system level contention will a .-occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the samaphore flag will appear as a one, 
a fact which the processor will verify by the subsequent read. 
(see Table V). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
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IDT7MB1 006/1 008 
64K132K X 16 CMOS DUAL-PORT RAM MODULE 

side attempts to write a zero to the same samaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
that semaphore on the right side during a subsequent read. 
Had a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the Simple logic diagram of the semaphore flag in 
Figure 1. Two semaphore request latches feed into a sema
phore flag. Whichever latch is first to present a zero to the 
semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
is written to the same semaphore request latch. Should the 
other side's semaphore latch have been written to a zero in the 
meantime, the samaphore flag will flip overto the other side as 
soon as a one is written into the first side's request latch. The 
second side's flag will now stay low until its semaphore 
request latch is written to a one. From this it is easy to 
understand that, if a semaphore is requested and the proces
sorwhich requested it no longer needs the resource, the entire 
system can hang up until a one is written into that semaphore 
request latch. 

The ciritcal case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
sametime~ The semaphore logic is especially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
recource secure. As with any powerful programming tech
nique, if semaphores are misused or misinterpreted, a soft
ware error can easily happen. Code integrity is of the utmost 
importance when semaphores are used instead of slower, 
more restrictive hardware intensive schemes. 

Initialization of the samaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any sempahore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES - SOME EXAMPLES 
Perhaps the simplest application of semaphores is their 

application as resource markers for the IDT7MB1 006/1008's 
dual-port RAM module. Say that a 8K x 16 RAM block was to 
be divided into two 4K x 16 blocks which were to be dedicated 
at anyone time to servicing either the left or right port. 
Semaphore 0 could be used to indicate the side which would 
control the lower section of memory, and Semaphore 1 could 
be defined as the indicator for the upper section of memory. 

To take a resource, in this example the lower 4K of dual-port 
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RAM, the processor on the left port could write and then read 
a zero into Semaphore O. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 4K. Meanwhile 
the right processor would attempt to perform the same func
tion. Since this processor was attempting to gain control of the 
resource after the left processor, it would read back a one in 
response to the zero it had attempted to write into Semaphore 
O. At this point, the software could choose to try and gain 
control of the second 4K section by writing, then reading a zero 
into Semaphore 1. If it succeeded in gaining control, it would 
lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1. If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphore can even assigned 
different meanings on different sides rather than being given 
a common meaning as was shown in the example above. 

Semaphores are a useful form of arbitration in systems like 
disk interface where the CPU must be locked out of a section 
of memory during a transfer andthe I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices had determined which memory area was "off limits" to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT' state is available to one or both sides. Once 
a semaphore handshake has been performed, both proces
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc
tures. In this case, block arbitration is very important. Forthis 
application, one processor may be responsible for. building 
and updating a data structure. The other processor then reads 
and interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates fOr the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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IDT7MB1006l100S 
64K!32K X 16 CMOS DUAL-PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

L PORT 

SEMAPHORE 
REQUEST FLIP FLOP 

R PORT 

SEMAPHORE 
REQUEST FLIP FLOP 

DO-------i 1---- Do 

WRITE ---.j 1+--- WRITE 

SEMAP~~~5 +------~-~ L-__ ~ ______ ~~~~PHORE 

SEMAPHORE LATCH 

Figure 1. IDT7MB1006/100S Semaphore Logic 

ORDERING INFORMATION 

IDT xxxx A ~ A A 
Device Type Power Speed Package Processl 

Temperature 
Range 

YBLANK 

'---------11 K FR-4 QIP (Quad In-line Package) 

45 
'-----------1155 Speed in Nanoseconds 

40 } 

65 
80 

'------------.--11 S Standard Power 

17MB1006 64K x 16 Dual-Port RAM Module 
'--------------------117MB1008 32K x 16 Dual-Port RAM Module 

S.7 

2803 drw 18 

'"'" d~" II 
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(;)® 128K x 18, 64K x 18 ,32K x 18 PRELIMINARY 
IDT1MB6136 CMOS DUAL-PORT RAM IDT1MB6146 

(SHARED MEMORY MODULE) IDT1MB6156 
Integrated Device Technology, Inc. 

FEATURES: 
• High density 2 megabit/1 megabit/S12K-bit CMOS Dual

Port static RAM (shared memory modules) 
• 18-bit wide shared memory array for those applications 

requiring parity, tags, or extra width 
• Fully asynchronous readlwrite operation from either port 
• Port arbitration/multiplexing logic by custom FCT chip set 
• Memory array comprised of industry standard static RAM 

components 
• Versatile controls: BUSY ouput flag and separate write 

controls for lower and upper byte on each port 
• Master/Slave control on-board for expanding word width 
• Multiple GND and Vce pins for maximum noise immunity 
• Inputs and outputs directly TTL-compatible 
• Single SV (±10%) power supply 

FUNCTIONAL BLOCK DIAGRAM 

M/S 

1 

DESCRIPTION: 
The Shared Memory Module provides two ports with sepa

rate control, address and data I/O pins that permit independ
ent access for reads or writes to any location in the memory 
array. Using the on-board Master/Slave input allows these 
module to be used as building blocks in 32-bit or more-bit 
systems requiring full speed operation without additional 
discrete logic. 

In the Master Mode, the Shared Memory Module arbitrates 
asynchronously between the left and right port CS inputs. The 
first to arrive is granted exclusive access to the entire RAM 
array for as long as its CS is asserted. If both ports attempt si
multaneous access, the losing port will have its BUSY as
serted until the winning port completes its access, at which 
time the second port will be granted its own exclusive access 
to the entire RAM array. See application note AN-74 for more 
details regarding proper module operating modes. 

II 
CSL 

DSLL 
DSUL 
RNh ARBITRATION AND CONTROL 

UROUT 

SELoUT 

CSR 
DSLR 
DSUR 
RtWR 
A15R 
A16R 

A15L 
A16L 

BSY Lor URIN 

AOL-A14L 

~ 

CEMOS is a trademark of Integrated Device Technology. Inc. 

COMMER~ALTEMPERATURERANGE 

<C1990 Integrated Device Technology. Inc.l 

DATA 
MUX 

+ 

RAM ARRAY 

8.8 

+ 
J ADDR 

1 MUX 

BSY R or SEL IN 

AOR- A14R 

DOR- DaR 
OELR 

D9R- D16R 
OEUR 

270tdrw Ot 

SEPTEMBER 1990 
DSC·7051/· 
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IDT7MB6136/614616156 128K164K132K x 18 CMOS 
DUAL·PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1, 2,3) 

NOTES: 

Vee 
BSY Lor URIN 

CSL 
RNIL 
DSLL 
DSUL 

A16L 
A15L 
Al4L 

GND 
A13L 
A12L 
Al1L 
A10L 
A9L 
A8L 
A7L 
A6L 
A5L 

Vee 
A4L 
A3L 
A2L 
AlL 
AOL 

GND 

1 •• 53 
2 •• 54 

3 •• 55 

4 •• 56 

5 •• 57 
6 •• 58 

7 •• 59 
8 •• 60 

9 •• 61 
10 •• 62 
110.63 
12 •• 64 

13 •• 65 

14 •• 66 

15 •• 67 
16 •• 68 

170.69 
180.70 
19 •• 71 
20.072 
21 •• 73 
22.074 
23 •• 75 
240.76 
250077 
26 •• 78 

GND 
BSY A or SELIN 
CSA 
RIWA 
DSLA 
DSUA 
A16A 
A15A 
A14A 

GND 
A13A 
A12A 
AllA 
Al0A 
A9A 
A8A 
A7R 
A6A 
A5A 
GND 
A4A 
A3A 
A2A 
AlA 
AOA 
GND 

alP 
TOP VIEW 

GND 104 •• 52 
UROUT 103 •• 51 

GND 102 •• 50 

D17L 101 •• 49 
D16L 100 •• 48 

D15L 99 •• 47 
Dl4L 98.046 
D13L 97 •• 45 

D12L 96 •• 44 

GND 95 •• 43 

DllL 94 •• 42 
D10L 93 •• 41 
D9L 92 •• 40 

OEUL 91 •• 39 
D8L 90 •• 38 

D7L 89 •• 37 
D61 88.036 

D5L 87 •• 35 
D4L 86 •• 34 

GND aso .33 
D3L 84 •• 32 
D2L 83 •• 31 

DlL 82 •• 30 

DOL 810.29 
OELL 80 •• 28 
GND 790.27 

2701 drw 02 

1. For module dimensions, please refer to drawing M23, M24, and M25 in the packaging section. 

GND 
SELoUT 
M/S 
D17A 
D16A 
D15A 
D14A 
D13A 
D12A 

Vee 
DllA 
Dl0A 
D9A 
OEUA 
DaA 
D7R 
D6A 
D5A 
D4A 
GND 
D3A 
D2A 
Dm 
DOA 
OELA 
Vee 

2. Pins (8 and 60) must be grounded for proper operation of the IDT7MB6146 module (64K x 18 version). Pins 7 and 59 become A15L and A15R respectively. 
3. Pins (7, 8, 59, and 60) must be grounded for proper operation of the IDT7MB6156 module (32K x 18 version). 

PIN DESCRIPTIONS 
Symbol Description 

Vee Power 

GND Ground 

AOl-A16l Left Port Address 

DOl-D17l Left Port Data 

AOR-A16R Right Port Address 

DOR-D17R Right Port Data 

RIW ReadlWrite Control 

CS Chip Select 

DSL Data Strobe for lower byte 

DSU Data Strobe for upper byte 

OEL Output Enable for lower byte 

OEU Output Enable for upper byte 

BSYl or URIN Left Busy Output for Stand Alone or Master Mode. Left or Right Port Select Input for Slave Mode 

BSYR or SELIN Right Busy Output for Stand Alone or Master Mode. RAM Array Select Input for Slave Mode 

UROUT Left or Right Port Select Output on Master to be connected to URIN Input on one or more slaves when width 
expansion is required 

SELoUT RAM Array Select Output on Master to be connected to SELIN Input on one or more slaves when width 
expansion is required 

M/S Master/Slave signal for cascading master with one or more slaves 

27011bIOl 
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IDT7MB61~/6146/6156 128K164K132K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Unit 

VTERM Terminal Voltage -0.5 to +7.0 V 
with Respect 
to GND 

TA Operating o to +70 °C 
Temperature 

TBIAS Temperature -55 to +125 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
Vll(1) Input Low Voltage -0.5 -

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns. 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2700 lbl 03 

lOUT DC Output 
Current 

50 mA RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

NOTE: 2701lbl02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
spedfication is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

Grade 

Commercial 

Ambient 
Temperature 

O°Cto +70°C 

DC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 10%, TA = O°C TO +70°C) 

Symbol Description Test Conditions Min. 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee -
lilol Output Leakage Current Vee = Max. -

CS = VIH, VIN = GND to Vee 

VOH Output High Voltage Vee = Min., IOH = -15mA 2.4 

VOL Output Low Voltage Vee = Min., IOl = 32mA -
Icc Dynamic Operating Current Vee = Max., CS S Vll -

f = fMAX, Outputs Open 

ISB Standby Supply Current (TIL) Vee = Max., CS ~ VIH -
f = fMAX, Outputs Open 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times '10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels .1.5V 

Output Load See Figures 1, 2 & 3 
2701lbl06 

+5V +5V 

480n 

DATAoUT--~----~ DATAoUT-~--'" 

225n 30pF* 225n 5pF* 

Figure 1. Output Load Figure 2. Output Load 
(for tOHZ and tOll) 

"Includes scope and jig 

8.8 

GND Vee 
OV 5.0V ± 10% 

2701lbl04 

Max. Unit 

15 ~A 

15 ~A 

- V 

0.4 V 

520 mAo 

170 mA 

2701lbl 05 
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IDT7MB6136/6146/6156 128K164K132K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vce = s.OV ± 10%, TA = O°C to +70°C) 

IOTIMB6136S40 
IOTIMB6146S40 
IOTIMB6156S40 

Symbol Parameter Min. Max. 

No Contention Read 

tRC Read Cycle Time 40 -
1M Address Access Time - 40 

lACS Chip Select Access Time - 40 

tOE Output Enable to Data Valid - 31 

tOH Output Hold from Address Change 5 -
toU(1) OE to Output to Low Z 11 -
tOHZ(1) OE to Output to High Z - 9 

No Contention Write 

twc Write Cycle Time 40 -
lAW Address Valid to End of Write 35 -
tcw cs to End of Write 35 -

lAS Address Set Up Time 0 -
tcos CS to Data Strobe 15 -
!OS Data Strobe Width 19 -
tWR Write Recovery Time 2 -

!OW Data Valid to End of Write 19 -
tOH Data Hold from End of Write 2 -
Contention Read 

tCB CSto BUSY - 12 

tBO BUSY Negate to Data Valid - 40 

Contention Write 

tCB CSto BUSY - 12 

tBOS BUSY Negate to Data Strobe 7 -
Siavo Timing 

tLR CSto UROUT - 11 

tSEL CSto SELOUT - 14 

lAPS Arbitration Prioity Set-Up Time 5 -
NOTE: 

1. This parameter is guaranteed by design, but not tested. 

8.8 
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IOTIMB6136S45 IOTIMB6136S55 IOTIMB6136S70 
IOTIMB6146S45 IOTIMB6146S55 IOTIMB6146S70 
IOTIMB6156S45 IOTIMB6156S55 IOTIMB6156S70 

Min. Max. Min. Max. Min. Max. Unit 

45 - 55 - 70 - ns 

- 45 - 55 - 70 ns 

- 45 - 55 - 70 ns 

- 33 - 36 - 41 ns 

5 - 5 - 5 - ns 

11 - 11 - 11 - ns 

- 9 - 9 - 9 ns 

45 - 55 - 70 - ns 

40 - 50 - 65 - ns 

40 - 50 - 65 - ns 

0 - 0 - 0 - ns 

15 - 15 - 15 - ns 

22 - 26 - 33 - ns 

2 - 2 - 2 - ns 

21 - 24 - 29 - ns 

2 - 2 - 2 - ns 

- 12 - 12 - 12 ns 

- 45 - 55 - 55 ns 

- 12 - 12 - 12 ns 

7 - 7 - 7 - ns 

- 11 - 11 - 11 ns 

- 14 - 14 - 14 ns 

5 - 5 - 5 - ns 

270111>107 
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IDT7MB6136/614616156 128K164K132K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE(1) 

14---------tRC ---------+1 

ADDRESS 

14----------tAA------~ 

DATAarr----------------------, 

TIMING WAVEFORM OF READCYCLE(CS ARBITRATION) 

CSL Valid First: 

2701 drw04 

Land R ----v X 
ADDRESS~~ ______________________ ~ ~ ________ __ 

CSL 

BUSYR 

DOR- D15R LEFT DATA VALID 

2701 drw 05 

NOTES: 
1. RJW = VIH for all address transitions. 
2. Transitions is measured ±200mV from steady state with 5pF load (including scope and jig). 
3. This parameter is garanteed by design, but not tested. 
4. tAps is only necessary to guarantee left side access (in this example). Within this set-uptime, one side or the other will gain access, 

but neither will have priority. 
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IDT7MB6136/6146/6156 128K164K132K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE (OS CONTROLLEO)(1) 
~--------------twe--------------~ 

ADDRESS 

~----------tAW----------~ 

CS 

14---------- tew --------~ .. tWR 

tow tOH 

DATA IN ----+--+---------i:. 

-'l+----tos ----~ 

OS 
2701 drw 06 

TIMING WAVEFORM OF WRITE CYCLE(CS CONTROLLEO)(1) 

twe 

=>K "-/ 
/~ ADDRESS 

tAW 

I+-tAS } 

// 

tew tWR" 

CS 

DATA IN -------------------«E tow .'. tOH 

{i+-_ -_tos-==} 

2701 drw 07 
NOTE: 
1. RJW = VIH for all address transitions. 
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IDT7MB6136/6146/6156 128K164K132K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF CONTENTION WRITE CYCLE 

CSR Valid First: 

LandR~ X 
ADDRESS ~ '--__ _ 

CSR 

CSL 

BUSYL 

TIMING WAVEFORM OF SLAVE(2) 

NOTES: 

, CS 
(To Master) 

UROlJT 
(From Master) 

SELOlJT 
(From Master) 

tAPS(1) 

tBDS 

2701 drw 08 

2701 drw 09 

1. tAps is only necessary to guarantee right side access (in this example), Within this set-up time, one side or the other will gain access, but neither will 
have priority. 

2. CS inputs to the Slave are ingnored when configured as a Slave. This allows the Master to control port selection of the Slave with the URouT and 
SELoUT signals. 
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IDT7MB6136/6146/6156 128K164K132K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE 

ORDERING INFORMATION 

lOT XXX X A 999 A A 

Device 
Type 

Power Speed Package Processl 

Range LS
emperature 

I I Blank 

K 

40 
~ __________________ ~45 

55 
70 

~------------------------~S 

COMMERCIAL TEMPERATURE RANGE 

Commercial (OOC to +70°C) 

FR-4 QIP (Quad In-line Package) 

} Speed in Nanoseconds 

Standard Power 

7MB6136 128K x 18 Dual-Port RAM Shared Memory Module 
~---------------------------4 7MB6146 64K x 18 Dual-Port RAM Shared MemoryModule 

7MB6156 32K x 18 Dual-Port RAM Shared Memory Module 

2701 aw 11 
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16K x 32 PRELIMINARY t;)® 
CMOS DUAL-PORT IDT7M1002 

STATIC RAM MODULE 
Integrated Device Technology, Inc. 

FEATURES 
• High density 512K CMOS dual-port RAM modules 

• Fast access times 
-commercial: 40,45,55,65, 80ns 
-military: 45,55,65,80, 100ns 

• Fully asynchronous readlwrite operation from either port 

• Easy to expand data bus width to 64 bits or more using 
the Master/Slave function 

• Separate byte read/write signals for byte control 
• On-chip port arbitration logic 

• INT flag for port-to-port communication 
• Full on-chip hardware support of semaphore signaling 

between ports 

• Surface mounted fine pitch (25 mil) LCC packages allow 
through-hole module to fit into 121 pin PGA footprint 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

PIN CONFIGURATION (1) 

DESCRIPTION 
The I DT7M 1002 is a 16K x 32 high speed CMOS Dual-Port 

static RAM Module constructed on a co-fired ceramic sub
strate using four 16K x 8 (IDT7006) Dual-Port static RAMs in 
surface-mounted LCe packages. The IDT7M1002 module is 
designed to be used as stand-alone 512K dual-port RAM or as 
a combination Master/Slave dual-port RAM for 64-bit or more 
word width systems. Using the IDT Master/Slave approach in 
such system applications results in full-speed, error-free 
operation without the need for additional discreet logic. 

The module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced. by faCilitating 
port-to-port communication via additional control signals SEM 
& INT. 

The I DT7M 1002 module is packaged in a ceramic 121 pin 
PGA (Pin Grid Array)1.3 inchs square. Maximum access 
times as fast as 40ns are available over the commercial 
temperature range and 45ns over the military temperature 
range. 

Alii DT military modules are constructed with semiconduc
tor components manufactured in compliance with the fatest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 

10 11 12 13 

-
A 

B 

e 

o 
E 

LJ/O(24) U/O(26) U/O(28) U/O(30) LCS Lj5E L_RlW(3) R35~ RjSS R_I/O(30) R_I!O(28) R_IIO(26) R_IIO(24) 

LJ/O(23) U/O(2S) 
L_VO(27) U/O(29) L 1/0(31) 

L 1/0(21) L 1/0(22) vee L_A(3) L A(2) 

L 1/0(19) L 1/0(20) L_A(4) GND 

L 1/0(171 L 110(18) L_A(S) 

L_SEM U/O(16) L_A(6) 

G 
L_BUSY UNT GND 

L_RlW(1) L_RlW(2) L_A(7) 
H 

LJ/O(1S) L_IIO(14) L_A(8) 

U/O(13) L_1i0(12) L_A(9) 

L_1i0(11) MIS GND L_A(10) L_A(11) 

LJ/O(10) U/O(8) U/O(6) L 1/0(4) 
U/O(2) K 

LJ/O(9) U/O(7) U/O(S) U/O(3) U/O(1) 

M 

NOTE: 

1. For module dimensions, please refer to drawing M33 in the 
packaging section. 

L A(O) L_RlW(4) 

L A(1) GND 

PGA 

TOP VIEW 

L_A(12) GNU 

L_A(13) R_RtW(4) 

U/O(O) 
R_RiW(3) 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

e1990 Integrated Device Technology, Inc. 8.9 

R_A(O) RJ/O(31) RJ/O(29) R_I!O(27) R_IIO(2S) R_IIO(23) 

R A(1) R A(2) R A(3) GND R_IIO(22) R 110(21) 

R_A(4) R_IIO(20) R 110(19) 

R A(S) R_IIO(18) R 110(171 

R Al61 R 1!O(16l R_SEM 

r-~In 
R_INT R_BUSY 

R_A(7) R_RiW(2) R_RiW(1) 

R_A(8) R_IIO(14) R_IIO(1S) 

R A(9) R 110(12) R_IIO(14) 

K_A(12) K_A(11) K_A(10) 
VCC GND R_IIO(13) 

R_A(13) RJ/O(2) R_I/O(4) 
R_1i0(6) R_IiO(8) R_IIO(10) 

R_I/O(O) RJ/O(1) R_I/O(3) R_I/O(S) R_1i0(7) R_1i0(9) 

SEPTEMBER 1990 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT RAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

PIN NAMES 
Left Port 

L_A (0-13) 

L I/O (0-31) 

L RN.J (1-4) 

L CS 

L OE 

L BUSY 

L_INT 
L SEM 

-

) L_I/O{0-7 

L_CS 

L_OE 

L_SEM 

L_INT 

L_BUSY 

L_PM ( 0) 

) 

) 

) 

) 

) 

Right Port 

R_A (0-13) 

R I/O (0-13) 
R RN.J (1-4) 

R CS 

ROE 

R BUSY 

R_INT 
R SEM 

M/S 

Vee 
GND 

4~ -
'--

4~ -
~ 

'-- -

-

Description 

Address Inputs 

Data Inputs/Outputs 

ReadIWrite Enables 

Chip Select 

Output Enable 

Busy Flag 

Interrupt Flag 
Semaphore Control 

Master/Slave Control 

Power 

Ground 

1OT7006 
16K x 8 

(ARBITRATION 
LOGIC) 

IOT7006 
16K x8 

(ARBITRATION 
LOGIC) 

I I 

IDT7006 
16K x 8 

(ARBITRATION 
LOGIC) 

IDT7006 
16K x8 

(ARBITRATION 
LOGIC) 

I 

2795 tbl 01 

8.9 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

r- H 

f---'~ 

I-- I---<~ r-. 

I-- -
I--

-

R 

R 

R 

R 

R_I/O{0-7) 

_CS 

_OE 

_SEM 

_INT 

R 

R 

_BUSY 

_PM{O) 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS (1) 

Symbol Rating Commerical Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -U.otO+I.U -u.o to +I.U v Ambient 
with Respect to 
GND 

Grade Temperature GND VCC 

IA :,perallng U 10 +'u -:>:> to + I~:> 'v 
Temperature 

l81AS Temperature -00 to +1~0 -boto +1;:\0 VLi 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT LJG Uutput 50 50 rnA 
Current 

NOTE: 
2795 tbl 02 

Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only and 
functional operation ofthe device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect reliabilty, 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to + 125°C or O°C to + 70°C) 

Military -55°C to + 125°C 

Commercial O°Cto +70°C 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter 

Vee Supply Voltage 

GND Supply Voltage 

VIH Input High Voltage 

VIL input Low Voltage 

NOTE: 

OV 

OV 

Min. 

4.5 

0 

2.2 

-0.5(1) 

1. VIL ~ -3.0V for pulse width less than 20ns 

5.0V ± 10% 

5.0V ± 10% 

2795 tbl 03 

Typ. Max. Unit 

5.0 5.5 V 

0 0 V 

- 6.0 V 

- 0.8 V 

2795 tbl 04 

IDT1M1002 

Symbol Parameter Test Conditions Min. Max. Units 

!Ill I input Leakage Vee = Max. - 40 JlA 
(Address & Control) VIN = GND to Vee 

liLiI Input Leakage Vee = Max. - 10 JlA 
(DATA) VIN = GND to Vee 

IILol Output Leakage Vee = Max. - 10 JlA 
(DATA) CS ~ VIH, VOUT = GND to Vee 

VOL Output Low Vee;" Min. IOL = 4mA - 0.4 V 
Voltage 

VOH Output High Vee = Min, IOH = -4mA 2.4 - V 
Voltage 

2795 tbl 05 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5Y ± 10%, TA = -55°C to + 125°C or O°C to + 70°C) 

IDT1M1002 IDT1M1002 
(Commercial) (Military) 

Symbol Parameter Test Conditions Min. Max. Min. Max. Units 

lee2 Dynamic Operating Current Vee = Max., CS ~ VIL, SEM = Don't Care - 1360 - 1400 rnA 
(Both Ports Active) Outputs Open, f = fMAX 

IS8 Standby Supply Current Vee = Max., L_CS and R_CS ~ VIH - 280 - 340 rnA 
(Both Ports Inactive) Outputs Open, f = fMAX 

IS81 Standby Suppy Current Vee = Max., L_CS or R_CS <! VIH - 1000 - 1160 rnA 
(One Port Inactive) Outputs Open, f = fMAX 

IS82 Full Standby Supply Current L_CS and R_CS ~ Vee - 0.2V - 60 - 120 rnA 
(Both Ports Inactive) YIN> Vee - 0.2V or < 0.2V 

L_SEM and R_SEM ~ Vee - 0.2Y 

2795 tbl 05 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (1) (TA = +25°C, f = 1.0MHz) +SV 

Symbol Parameter Condition Max. Unit 

CIN(1) Input Capacitance VIN = OV 40 pF 
(CS, OE, SEM, Address) DATAOlJT BUSY,INT ---.----.... 

CIN(2) Input Capacitance VIN = OV 12 pF 
(Rm, I/O, INT) 22S!l 3OpF" 

CIN(3) Input Capacitance VIN = OV 45 pF 
(BUSY, M/S) 

GoUT Output Capacitance VOUT = OV 12 pF 
(I/O) 2795 drw 01 

NOTE: 
27951b1 07 Figure 1. Output Load 

1. This parameter is guaranteed by design but not tested. "Including scope and jig. 
+SV 

AC TEST CONDITIONS 

Input Pulse Levels GND to3.0V 
DATAOlJT --..---....... 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 22S!l SpF" 

Output Reference Levels 1.5V 

Output Load See Figures 1 & 2 

27951b1 08 
Figure 2. Output Load 2795 drw 02 

AC ELECTRICAL CHARACTERISTICS (For tCHZ, tcu, tOHZ, tOLZ, twHZ, tow) 

(Vcc = SV ± 10%, TA = -55°C to +125°C or O°C to +70°C) 

7M1002S40 7M1002S45 7M1002S55 7M1002S65 7M1002S80 7M1002S100 
(Com'l Onlv) (Mil OnlY) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 40 - 45 - 55 - 65 - 80 - 100 - ns 

tAA Address Access Time - 40 - 45 - 55 - 65 - 80 - 100 ns 

tACS (2) Chip Select Access Time - 40 - 45 - 55 - 65 - 80 - 100 ns 

tOE Output Enable Access Time - 20 - 25 - 30 - 35 - 40 - 45 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - 3 - 3 - 3 - ns 

tCLl(l) Chip Select to Output in Low Z 3 - 5 - 5 - 5 - 5 - 5 - ns 

tCHZ(l) Chip Deselect to Output in High Z - 15 - 20 - 25 - 30 - 35 - 40 ns 

tOlZ(l) Output Enable to Output in Low Z 3 - 5 - 5 - 5 - 5 - 5 - ns 

tOHZ(l) Output Disable to Output in High Z - 15 - 20 - 25 - 30 - 35 - 40 ns 

tPU(l) Chip Select to Power Up Time 0 - 0 - 0 - 0 - 0 - 0 - ns 

tPD (1) Chip Deselect to Power Up Time - 50 - 50 - 50 - 50 - 50 - 50 ns 

tsop Sem. Flag Update Pulse (OE or SEM) 15 - 15 - 15 - 15 - 15 - 15 - ns 

Write Cycle 

twc Write Cycle Time 40 - 45 - 55 - 65 - 80 - 100 - ns 

tcw(2) Chip Select to End of Write 35 - 40 - 45 - 50 - 55 - 60 - ns 

tAW Address Valid to End of Write 35 - 40 - 45 - 50 - 55 - 60 - ns 

tAS Address Set-Up Time 0 - 0 - 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width 35 - 35 - 40 - 50 - 55 - 60 - ns 

(Continued on next page) 27951b1 09 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5V ± 10%, TA = 55°C to + 125°C or O°C to + 70°C) 

7M1002S40 
Com'IOnlvl 

Symbol Parameter Min. Max. 

Write Cycle (continued) 

tWR Write Recovery Time 0 -
tow Data Valid to End of Write 25 -
tOH Data Hold Time 0 -
tOHZ(1) Output Disable to Output in High Z - 15 

twHZ (1) Write Disable to Output in High Z - 15 

tow (1) Output Active from End of Write 0 -
tSWRO SEM Flag Write to Read Time 10 -
tsps SEM Flag Contention Window 10 -

Busy Cycle-Master Mode (3) 

tBM BUSY Access Time to Address - 30 

tBOA BUSY Disable Time to Address - 30 

tBAC BUSY Access Time to Chip Select - 30 

tBoe BUSY Disable Time to Chip Deselect - 25 

tWDD(S) Write Pulse to Data Delay - 60 

toOD Write Data Valid to Read Data Delay - 40 

tAps (6) Arbitration Priority Set-Up Time 5 -
tBOO BUSY Disable to Valid Time - NOTE 9 

Busy Cycle-Slave Mode (4) 

tws(7) Write to BUSY Input 0 -
tWH(8) Write Hold after BUSY 25 -
tWDD(S) Write Pulse to Data Delay - 60 

toDD (5) Write Data Valid to Read Data Valid - 45 

Interrupt Timing 

tAS Address Set-Up Time 0 -
tWR Write Recovery Time 0 -

tiNS Interrupt Set Time - 30 

tlNR Interrupt Reset Time - 30 

NOTE: 

7M1002S45 7M1002S55 

Min. Max. Min. Max. 

0 - 0 -

25 - 30 -

0 - 0 -
- 20 - 25 

- 20 - 25 

0 - 0 -
10 - 10 -
10 - 10 -

- 35 - 45 

- 30 - 40 

- 30 - 40 

- 25 - 35 

- 70 - 80 

- 50 - 60 

5 - 5 -
- NOTE 9 - NOTE 9 

0 - 0 -

25 - 25 -
- 70 - 80 

- 50 - 60 

0 - 0 -

0 - 0 -
- 35 - 40 

- 35 - 40 

1. This parameter is~aranteed ~sign but not tested. 
2. To access RAM, CS S VIL and ~~. VIH. To access semaphore, CS ~ VIH and ~ :5 VIL. 
3. When the module is being used in the Master Mode (MIS ~ VIH). 
4. When the module is being used in the Slave Mode (MIS S VIL). 
5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 
6. To ensure that the earlier of the two ports wins. 
7. To ensure that the write cycle is inhibited during contention. 
S. To ensure that a write cycle is completed after contention. 

7M1002S65 

Min. Max. 

0 -
40 -

0 -
- 30 

- 30 

0 -

10 -

10 -

- 45 

- 40 

- 40 

- 35 

- 85 

- 70 

5 -

- NOTE 9 

0 -
25 -

- 85 

- 70 

0 -
0 -
- 45 

- 45 

9. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual), or tODD - tWP (actual). 

8.9 

7M1002S80 7M1002S100 
iMiI Onl't'l 

Min. Max Min. Max. Unit 

0 - 0 - ns 

45 - 50 - ns 

0 - 0 - ns 

- 35 - 40 ns 

- 35 - 40 ns 

0 - 0 - ns 

10 - 10 - ns 

10 - 10 - ns 

- 50 - 50 ns 

- 45 - 45 ns 

- 45 - 45 ns 

- 40 - 40 ns 

- 90 - 100 ns 

- 75 - 85 ns 

5 - 5 - ns 

- NOTE 9 - NOTE 9 ns 

0 - 0 - ns 

25 - 25 - ns 

- 100 - 120 ns 

- 85 - 105 ns 

0 - 0 - ns 

0 - 0 - ns 

- 55 - 65 ns 

- 55 - 65 ns 

27951b1 10 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE (1, 2, 4) 

t4--------IRC -------~ 

ADDRESS 

DATA OUT 

2795 drw 03 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE (1, 3, 5) 

~---- lACE ----~ 

14---1- ISOp ---~ ___ -

DATA OUT 

Icc---~------~---------~-------~----------__ 
CURRENT 50% 

IS8 ----""T"""---" 
2795 drw 04 

NOTES: 
1. RflJ is high for Read Cycles 
2. Device is continuously enabled CS ::;; VIL. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CS transition low. 
4. ~::;;VIL . 
5. To access RAM, CS::;; VIL and ~ ~ VIH. To accesss semaphore, CS ~ VIH and §EM ~ VIL. 
6. This parameter is guaranteed by design but not tested. 

I 

.: , 8.9 6 



IDT7M1002 
16K x 32 CMOS DUAl·PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (R/W CONTROLLED TIMING) (1,2,4) 

I~.~------------------------------------- Iwc ----------------------~.~I 

ADDRESS 

(9) 
-4-ICH~ 

I~-------------------------IAW----------------•• I 

~IAS(6) ... I .... I-------------------IWp(2) ------------------4.~I ... t-~~ IWR(7) 

RlW 

t4-------~~ I WHZ (9) 4--IOW(9) ......... 

DATA OUT (4) 

I~IOW -H-IOH ~! 
DATA IN -----------------~K DATA VALID .>\)1..--------

2795 drw 05 

TIMING WAVEFORM OF .WRITE CYCLE NO.2 (CS CONTROLLED TIMING) (1,2,4) 

I .... I-------------------------------IWC ------------------•• 1 

ADDRESS 

I .... ~------------------------IAW--------------~ 

lAS (6) -1 ... ----.-.., ...... ---------IWp (2) ----------.I· .... --~ IWA (7) 

RlW 

I~IOW~-IOH-I 
DATA IN ------------------(K DATA VALID )*.-------

2795 drw 06 

NOTES: 
1. Ri'W must be high during all address transilions. 
2. A wrile occurs during the overlap (IWP) of a low CS and a low Ri'W. 
3. twR is measured from the earlier of CS or RIW (or ~ or RIW) going high to the end of write cycle. 
4. Durin~is period, the 110 pins are in the output state and input signals must be applied. 
5. If the CS or SEFJ low transition occurs simultaneously with or after the Ri'W low transition, the outputs remain in the high impedance state. 
6. Timing depends on which enable signal is asserted last. 
7. Timing depends on which enable signal is de-asserted first. 
8. If DE is low during a RIW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the 110 drivers to 

turn off and data to be placed on the bus for the required tDW. If OE is high during an Ri'W controlled write cycle, this requirement does 
not apply and the write pulse can be as short as the specified IWP. 

8.9 7 J ", ;, 



IDT7Ml002 
16K x 32 CMOS DUAL·PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE, EITHER SIDE (1) 

DAT~ .......... --~ ............... ~ ..... ~ 

RJW 

I 

.. tsop ~ 

~ WRITE CYCLE~ ~ .. --- READ CYCLE ----t .. ~1 

2795 drw 07 

NOTE: 
1. ~ ~ VIH for the duration of the above timing (both write and read cycle). 

TIMING WAVEFORM OF SEMAPHORE CONTENTION (1,3,4) 

MATCH ~~ __ ..... __ .......... __ ..... __ ............... ___ 

MATCH 

II 
I 

2795 drw oa 
NOTES: 

1. DOR = DoL :s; VIL. (L_ ~ = R_ CS) ~ VIH Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. °A" may be either left or right port. OS" is the opposite port from "A". 
3. This parameter is measured from RlWA or ~A going high to RlWa or ~B going high. . . 
4. If tSPS is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 

8.9 8 



IDT7M1002 
16K x 32 CMOS DUAL·PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSY (MiS ~ VIH)(2) 

~-------------IWC------------~~ 

ADDRR 

DATAINR 

lAPS (1)~ ___ ~ 

ADDRL 

~L 

DATAoUTL 

IWDD------------~.I 
2795 drw 09 

NOTES: 
1. To ensure that the earlier of the two ports wins. 
2. (L_ ~ = R_ ~) ~ VIL 
3. ~ ~ VIL for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (MIS ~ VIH) (1,2) 

~ ~~~------------IWC----------~~ 

ADDRR ~ _____________ M_A_TC_H ____________ __ 

DATAINR 

ADDRL MATCH 

~------ 1000 ----------l .. ~1 

DATAoUTL 

14-------------- I woo --------------~.I 

2795 drw 10 

NOTES: 
1. tms? input e.9.!!..als High for the writing port. 
2. (L_ ~ = R_ CS) :5; VIL 

8.9 9 • 



I DT7M 1 002 
16K x 32 CMOS DUAL-PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (MIS ~ VIL) 

14---- twp ---~ 

tWB 

DATAINR 

2795 drw 11 

TIMING WAVEFORM OF BUSY ARBITRATION (CS CONTROLLED TIMING) (1) 

ADDR "A" =>< ><= AND "B" ADDRESS MATCH 

~--------------------------------------~ 

CS"A" 

f=IBOC 
CS"B" 

14---~f- t BAC 

SUS?"B" 

2795 drw 12 

'" TIMING WAVEFORM OF BUSY ARBITRATION (CONTROLLED BY ADDRESS MATCH TIMING) (1) 

ADDR "A" 

ADDR"B" MATCHING ADDRESS "N" 

OOS?"B" __ ~_t __ ~ ___ IB"j __ 
2795 drw 13 I 

NOTES: 
1. All timing is the same for the left and right ports. Port "A" may be either the left or right port. Port "S" is the port opposite from "A". 
2. If lAps is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 

8.9 10 



I DT7M 1 002 
16K x 32 CMOS DUAL·PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF INTERRUPT CYCLE (1), 

~--------------------twc--------------------~ 

ADDR 'A' INTERRUPT SET ADDRESS (2) 

RlWtA' 

TFrr 'B' t,NS" 1 ________________ _ 
2795 drw 14 

~--------------------t~ ------------------~~ 

ADDR"B' INTERRUPT CLEAR ADDRESS (2) 

~"B' 

t'NA" j _________________ _ 
2795 drw 15 

NOTES: 
1. All timing is the same for left and right ports. Port "A' may be either the left or right port. Port "S" is the port opposite from "A". 
2. See Interrupt truth table. 
3. Timing depends on which enable signal is asserted last. 
4. Timing depends on which enable signal is de-asserted first. 
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IDTIM1002 
16K x 32 CMOS DUAL-PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLE I: Non-Contention Read/Write Control (1) 

Inputs Outputs Mode 

~ rslW DE ~ 1iQ . Description 

H .X X H High-Z Deselected or Power Down 

L L X H Data In Write 

L H L H Data OUT Read 

X X H X High-Z Outputs Disabled 
27951b1 11 

NOTE: 
1. The conditions for non-contention are L_A (0-13) ~ R_A (0-13). 

TRUTH TABLE II: Semaphore Read/Write Control 
Inputs(1) Outputs Mode 

~ J=iiW DE $EM 1iQ Description 

H H L L Data OUT Read Data in Semaphore Flag 

H --.r X L Data IN Write Data IN (0, 8, 16, 24) 

L X X L - Not Allowed 

NOTE: 
27951b1 12 

1. --.r denotes a LOW to HIGH waveform transition. 

TABLE III: Interrupt Flag (1) 

Left Port Right Port Function 
~(1) ~ DE A (0-13) TNT WW(1) CS DE A (0-13) TNT 

L L X 1FFF X X X X X L (2) Set Right iN'f Flag 

X X X X X X L L 1FFF H(3) Reset Right iN'f Flag 

X X X X L (3) L L X 1FFE X Set Left INT Flag 

X L L 1FFE H(2) X X X X X Reset Left INT Flag 

NOTE: 
27951b1 13 

1. AssuBJS~ L "SUS? = R "SUS? ~VIH. 
2. If L_ S-VIL then no-change. 
3. If R_"SUS? S VIL then no change. 

I 

,·8.9 12 



IDT7M1002 
16K x 32 CMOS DUAL-PORT RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLE IV: Address BUSY Arbitration 

Inputs Outputs (1) 

L_A (0-13) 
L_~ R~ R_A (0-13) L mJS'( R_~ Function 

X X No Match H H Normal 

H X Match H H Normal 

X H Match H H Normal 

L L Match Note 2 Note 2 Write Inhibit (3) 

279511>1 14 

NOTES: 
1. Pins LJ~USV and R_tmS? are both outputs when the part is configured as a master. Both are inputs when configured as a slave. tmS? outputs 

on the IDT7M1002 are push pull, not open drain outputs. On slaves the mffiY input internally inhibits writes. 
2. "L' if the inputs to the opposite port were stable prior to the address and enable inputs of this port. "W if the inputs to the opposite port became 

stable after the address and enable inputs of this port. If the primacy of stable inputs cannot be resolved, either L_tmS? S VIL or R_tmS? S VIL 
will result in L_tmS? and RJIDS'i' outputs cannot be low simultaneously. 

3. Writes to the left port are intemailly ~guSyed when L_mffiY outputs are driving low regardless of the actual logic levels on the pin. Writes to the right 
port are intemally ignored when R_ outputs are driving low regardless of the actual logic levels on the pin. 

TABLE V: Example of Semaphore Procurement Sequence (1) 

1/0 1/0 
Functions Left Right Status 

No Action 1 1 Semaphore is free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

Right Port Writes "0" to Semaphore 0 1 No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 1 0 Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 1 0 No change. Left port has no write access to semaphore 

Right Port Writes "1" to Semaphore 0 1 Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore is free 

Right Port Writes "0" to Semaphore 1 0 Right port has semaphore token 

Right Port Writes "1" to Semaphore 1 1 Semaphore is free 

Left Port Writes "0" to Semaphore 0 1 Left port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore is free 

NOTE: 
279511>1 15 

1. This table denotes a hypothetical sequence of events for only one of the eight semaphores available on the IDT7M1002. 

8.9 13 



IDT7M1002 
16K x 32 CMOS DUAL·PORT RAM MODULE 

FUNCTIONAL DESCRIPTION 
The IDT7M1002 provides two ports with separate control, 

address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7M 1 002 has an 
automatic power down feature controlled by CS. The CS 
controls on-chip power down circuitry that permits the respec
tive port to go into a standby mode when not selected (CS 
high). When a port is enabled, access to the entire memory 
array is permitted. Each port has its own Output Enable 
control (OE). In the read mode, the port's OE turns on the 
output drivers when set LOW. Non-contention READ/WRITE 
conditions are illustrated in the Truth Tables. 

INTERRUPTS 
The interrupt flag (INl) permits communication between 

ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) is 
assigned to each port. The left po,rt interrupt flag (INTL) is set 
when the right port writes to memory location 1 FFE (HEX). 
The left port clears the interrupt by reading address location 
1 FFE. Likewise, the right port interrupt flag (INTR) is set when 
the left port writes to memory location 1 FFF (HEX) and to clear 
the interrupt flag (INTR), the right port must read the memory 
location 1 FFF. The message (16 bits) at 1 FFE or 1 FFF is 
user-defined. If the interrupt function is not used, address 
locations 1 FFE and 1 FFF are not used as mail boxes, but as 
part of the random access memory. Refer to Table 1 for the 
interrupt operation. These interrupts are set by either L_R/W1 
or R_R!W1 All other R/W controls have no affect on the 
interrupt function. 

BUSY LOGIC 
The arbitration logic will resolve an address match or a chip 

select match down to 5ns minimum and determine which port 
has access. In all cases, an active BUSYflag will be set forthe 
delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter
mine which port has access and sets the delayed port's BUSY 
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flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
important to note that the operation is invalid for the port that 
has BUSY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CS, on-chip control logic arbitrates between CSL 
and CSR for access; or (2) if theCSs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (refer to Table II). In either mode 
of arbitration, the delayed port's BUSYflag is set andwill reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, MASTER! 
SLAVE DESCRIPTION 

Expanding the data bus width to sixtytour-or-more-bits in a 
dual-port RAM system implies that several modules will be 
active at the same time. If each module includes a hardware 
arbitrator, and the addresses for each module arrive at the 
same time, it is possible that one will activate its BUSYL while 
another activates its BUSYR Signal. Both sides are now busy 
and the CPUswiliwait indefinitelyfortheirportto become free. 

To avoid this "Busy Lock-Out" problem, lOT had developed 
a MASTER/SLAVE approach where only one hardware arbi
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the writing ofthe 
SLAVE modules must be delayed, until after the BUSYinput 
has settled. Otherwise, the SLAVE module may begin a write 
cycle during a contention situation. Conversely, the write 
pulse must extend a hold time past BUSYto ensure that a write 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one module is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 

SEMAPHORES 
The IDT7M1002 is an extremely fast dual-port 16K x 32 

CMOS Static RAM Module with an additional 8 address 
locations dedicated to binary semaphore flags. These flags 
allow either processor on the left or right side of the dual-port 
RAM module to claim a privilege over the other processor for 
functions defined by the system designer's software. As an 
example, the semaphore can be used by one processor to 
inhibit the other from accessing a portion ofthe dual-port RAM 
or any other shared resource . 

The dual-port RAM module features a fast access time, and 
both ports are completely independent of each other. This 
means that the activity on the left port in no way slows the 
access time of the right port. Both ports are identical in 
function to standard CMOS static RAM and can be read from, 
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or written to, at the same time with the only possible conflict 
arising from the simultaneous writing of, or a simultaneous 
READIWRITE of, a non-semaphore location. Semaphores 
are protected against such ambiguous situations and may be 
used by the system program to avoid any conflicts in the non
semaphores portion of the dual-port RAM. These devices 
have an automatic power-down feature controlled by CS and 
SEM. The CS and SEM pins control on-chip power down 
circuitry that permits the respective port to go into standby 
mode when not selected. This is the condition which is shown 
in the Truth Table where CS and SEM are both high. 

Systems which can best use the IDT7M1002 contain 
multiple processors or controllers and are typically very high
speed systems which are software controlled or software 
intensive. These systems can benefit from a performance 
increase offered by the IDT7M 1002's hardware semaphores, 
which provide a lockout mechanism without requiring com
plex programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7M1002 
does not use its semaphore flags to control any resources 
through hardware, thus allowing the system designer total 
flexibility in system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independe nt of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that a shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
right side processor had set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

There are 4 semaphores at each of 8 addresses. Write to 
the semaphores at 1/00, I10a, 1/016, and 1/024. Read the 
semaphores at 1/00-7, 1/08-15, 1/016-23, and 1/024-31. 

The eight semaphore flags reside within the IDT7M1 002 in 
a separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
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pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE and RiW) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins Ao-A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin 1/00 is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other (see 
Table V). That semaphore can now only be modified by the 
side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessorcommunica
tions. (A thorough discussion on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch forthat side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side's output registerwhen that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either signal (SEM orOE) 
to go inactive or the output will never change. 

A sequence of WRITE/READ must be used by the sema
phore in orderto guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as a one, 
a fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
that semaphore on the right side during a subsequent read. 
Had a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 1. Two semaphore request latches feed into a sema
phore flag. Whichever latch is first to present a zero to the 
semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
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is written to the same semaphore request latch. Should the 
other side's semaphore request latch have been written to a 
zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 
request latch. The second side's flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. . 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the aSSignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or miSinterpreted, a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
slower, more restrictive hardware intensive schemes. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 
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USING SEMAPHORES-Some Examples 
Perhaps the simplest application of semaphors is their 

application as resource markers for the IDT7M1002's Dual
Port RAM Module. Say that 8K x 16 of RAM was to be divided 
into two 4K x 16 blocks which were to be dedicated at anyone 
time to servicing either the left or right port. Semaphore 0 
could be used to indicate the side which would control the 
lower section of memory, and Semaphore 1 could be defined 
as the indicator for the upper section of memory. 

To take a resource, in this example the lower 4K of dual-port 
RAM, the processor on the left port could write and then read 
a zero into Semaphore O. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 4K. Meanwhile, 
the right processor would attempt to perform the same func
tion. Since this processor was attempting to gain control of the 
resource after the left processor it would read back a one in 
response to the zero it had attempted to write into Semaphore 
O. At this point, the software could choose to try and gain 
control of the second 4K section bywriting, then reading a zero 
into Semaphore 1. If it succeeded in gaining control, it would 
lock out the left side. ' 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1. If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read ~ z~ro 
into Semaphore 1. If the right processor performs a Similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 
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The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as
signed different meanings on different sides rather than being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices had determined which memory area was "off limits" to 
the CPU, both the CPU and the 110 devices could access their 
assigned portions of memory continuously without any wait 
states. 

8.9 
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Semaphores are also useful in applications where no 
memory "WAIT" state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc
tures. In this case, block arbitration is very important. Forthis 
application one processor may be responsible for building and 
updating a data structu re. The other processor then reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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ORDERING INFORMATION 
lOT xxxx 

Device 
Type 

A 999 

Power Speed 

A A 

Package Process/ 
Temperature 

Range 

1--____ ----11 G 
1 

40 
45 

~ ____________________ ~ 55 

65 
80 
100 

'---___________ -;1 S 
I 
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Commercial (O°C to +70°C) 
Military (-55°C to + 125°C)Sem iconductor 
Components compliant to 
MIL·STD·883, Class B 

Ceramic PGA (Pin Grid Array) 

(Commercial onlY)} 

Speed in Nanoseconds 

(Military Only) 

Standard Power 

'-------------------;l7M1002 16K x 32 CMOS Dual-Port RAM Module 
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8K x8 PRELIMINARY 

4K x8 IDT7MB1041 t;) 
CMOS FourPorFM RAM MODULE IDT7MB1042 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 64K/32K-bit CMOS FourPort RAM 

Modules 
• 8K x 8 (IDT7MB1 041) or 4K x 8 (IDT7MB1 042) option 
• Fast access times 

- maximum: 35, 40, 45, 55, 65, 80, 100ns 
• Fully asynchronous operation from any four ports: P1, 

P2,P3,P4 
• Versatile control for write-inhibit: separate BUSY input 

to control write-inhibit for each of the other 3 ports 
• Battery backup operation - 2V data retention (low power 

version only) 
• Surface mounted fine pitch (25 mil) PQFP (Plastic Quad 

FlatPack) components on a FR-4 120-pin QIP (Quad In
line Package) substrate' 

• TTL compatible II0s 
• Single 5V (± 10%) power supply 
• Multiple ground pins provide maximum noise immunity 
• Input/outputs directly TTL compatible 

PIN NAMES (1, 2) 

P1-4Ao-12 Ports 1-4, Address Inputs 

P1-41/0o - 7 Port 1-4, Data Inputs/Outputs 

RiWP1 ReadWrite - Port 1 

RIW P2 ReadIWrite - Port 2 

RIW P3 ReadIWrite - Port 3 

RIWP4 ReadIWrite - Port 4 

CS P1 Chip Select - Port 1 

CS P2 Chip Select - Port 2 

CS P3 Chip Select - Port 3 

CS P4 Chip Select - Port 4 

OE P1 Output Enable - Port 1 

OE P2 Output Enable - Port 2 

OE P3 Output Enable - Port 3 

OEP4 Output Enable - Port 4 

BUSY P1 Port Busy Write Disable - Port 1 

BUSY P2 Port Busy Write Disable - Port 2 

BUSY P3 Port Busy Write Disable - Port 3 

BUSY P4 Port Busy Write Disable - Port 4 

Vee Power 

GND Ground 

2802 tbl 01 

CEMOS and FourPortare trademarks 01 Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

4:>1990 Integ:ated Device Technology, Inc. 

DESCRIPTION: 
The I DT7MB 1041/1042 are 64/32K-bit high-speed CMOS 

FourPort RAM modules constructed on a multi-layer FR-4 sub
strate using 4 IDT7052 (2K x 8) FourPort RAMs or a depopu
lated version with 2 I DT7052 FourPort RAMs. The IDT7MB1 041 I 
1042 modules are designed to be used as stand-alone 64K1 
32K-bit fourport RAM. Using the IDT FourPort Module in such 
system applications as multiprocessor or real time data acqui
sition result in dramatically increased system performance by 
providing four independent ports with separate control, ad
dress, and 110 pins that permit independent and asynchronous 
access for reads orwrites to any location in memory. Upper and 
lower byte module signals for each port provide the system 
additional memory control capability. 

The IDT7MB1 041/1 042 modules are packaged in a 120-pin 
FR-4 QIP (Quad In-line Package) and have maximum access 
times of 35ns over the commercial temperature range. 

PIN CONFIGURATION 

Notes: 

Note: Pin configurations for these modules are 
currently not available, please consult the 
factory. 

1. For valid read operation, no other part may write to the same address location 
at the same time. 

2, For the IDT7MB1042 (4K x 8) version, P1A12, P2A12, P3A12, P4A12 must 
be connected to GND for proper operation of the module. 
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FUNCTIONAL BLOCK DIAGRAM 
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IDT7MB1041/1042 
8K/4K X 8 CMOS FourPort™ RAM MODULE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM Terminal -0.5 to ± 7.0 -0.5 to ± 7.0 V 
Voltage with 
Respect to GND 

TA Operating Oto +70 -55 to + 125 °C 
Temperature 

TSIAS Temperature -55 to + 125 -65 to + 135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2802 tbl 02 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT

INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any otherconditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 
(Vcc=5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions Min. Max. Unit 

IILlI Input Leakage VCC = 5.5V, - 40 IlA 
Current VIN = OV to Vee 

IILol Output CS = VIH, - 40 IlA 
Leakage VOUT = OV to Vee 
Current 

VOL Output Low IOL = 4mA - 0.4 V 
Voltage 

VOH Output High IOH = -4mA 2.4 - V 
Voltage 

2802 tbl 05 

DC ELECTRICAL CHARACTERISTICS 
(Vcc=5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

leci Operating Power CS ~ VIL. Outputs Open 
Supply Current f = 0 
(All Ports Active) 

ICC2 Dynamic Operating CS ~VIL, Outputs Open 
Current f = fMAX 

156 Standby current CS = VIH. Outputs Open 
(All Ports - TIL f =fMAX 

Level Inputs) 

1561 Full Standby Current All Ports CS ~ Vee -0.2V 

(All Ports - All CMOS VIN ?Vee -0.2V or 

Level Inputs) VIN $ 0.2V, f = 0 

COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND 

Commercial O°C to + 70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input Hi~h Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Vee 
5.0V± 10% 

2801 tbl 03 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2802 tbl 04 

CAPACITANCE(1) (TA= +25°C, F = 1.0 MHz) 

Test IDT7MB1 041/1 042 
Symbol Parameter Conditions Max. Max. Unit 

CIN1 Input Capacitance VIN = OV 12 12 pF 

CIN2 Input Capacitance VIN = OV 50 25 pF 
(Data, Address, 

All Other Controls) 

COUT Output Capacitance VOUT = OV 45 25 pF 
(Data) 

NOTE: 2802 tbl 06 

1. This parameter is guaranteed by design but not tested. 

IDT7MB1041 IDT7MB1042 

Min. Max. Min. Max. Unit 

- 550 - 400 mA 

- 600 - 430 mA 

- 340 - 170 mA 

- 20 - 10 mA 

2802tbl 07 
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IDT7M81 041/1 042 
SK/4K X S CMOS FourPort™ RAM MODULE 

AC TEST CONDITIONS 

Input Pulse Levels 

Input Rise/Fall Times 

GND to 3.0V 

5ns 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1 and 2 

+5V 

DATAOUT~ 480n 

255n y 30 pF' 

Figure 1. Output Load 

2802 tbl 08 

COMMERCIAL TEMPERATURE RANGE 

+5 V 

DATAOUT~· 480 n 

255n y 5pF' 

Figure 2. Output Load (for 
tcLZ, tCHZ, tOLZ, tOHZ, tWHZ, tow) 

'Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS(1) 
(Vcc = s.OV ± 10%, TA = DoC to +70°C) 

7MB1041S35 7MB1041S40 7MB1041S45 

7MB1042S35 7MB1042S40 7MB1042S45 

Symbol ,Parameter Min. Max. Min. Max. Min. Max. 

Read Cycle 

tRC Read Cycle Time 35 - 40 - 45' -
lAA Address - 35 - 40 - 45 

Access Time 

lAcs Chip Select - 35 - 40 - 45 

Access Time 

tOE Output Enable - 25 - 25 - 30 

Access Time 

tOH Output Hold From 0 - 0 - 0 -
Address Change 

tCLzl2) Chip Select to 3 - 5 - 5 -
Output in Low Z 

tOLZ(2) Output Enable to 3 - 5 - 5 -
Output in Low Z 

tCHZ(2) Chip Deselect to 20 - 20 - 25 -
Output in High Z 

tOHZ(2) Output Disable to 20 - 20 - 25 -
Output in High Z 

tPU(2) Chip Enable to 0 - 0 - 0 -
Power Up Time 

lPO(2) Chip Disable to - 35 - 55 - 55 

Power Down Time 

NOTES: 

7MB1041S55 7MB1041S65 

7MB1042S55 7MB1042S65 

Min. Max. Min. Max. 

55 - 65 -
- 55 - 65 

- 55 - 65 

- 40 - 50 

0 - 0 -

5 - 5 -

5 - 5 -

25 - 25 -

25 - 25 -

0 - 0 -

- 50 - 70 

1. Transition is measured by ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is quaranteed by design but not tested. 

S.10 

2802 drw 02 

7MB1041S80 7MB1041S100 

7MB1042S80 7MB1042S100 

Min. Max. Min. Max. Unit 

80 - 100 - ns 

- 80 - 100 ns 

- 80 - 100 ns 

- 65 - 85 ns 

0 - 0 - ns 

10 - 10 - ns 

10 - 10 - ns 

30 - 30 - ns 

30 - 30 - ns 

0 - 0 - ns 

- 70 - 70 ns 

2802 tbl 09 
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IDT7MB1041/1042 
BKl4K.X B CMOS FourPortn< RAM MODULE 

AC ELECTRICAL CHARACTERISTICS(1) 
(VCC = S.OV ± 10%, TA = ooe to +70°C) 

7MB1041S35 7MB1041S40 

7MB1042S35 7MB1042S40 

Symbol Parameter Min. Max. Min. Max. 

Write Cycle 

!Wc Write Cycle Time 35 - 40 -
tcw Chip Select to 30 - 35 -

End of Write 

lAw Address Valid to 30 - 35 -
End of Write 

IAS1 Address Set-up 0 - 0 -
to CSTime 

IAS2 Address Set-up 5 - 5 -
to RiWTime 

twP Write Pulse Width 25 - 30 -
twA Write Recovery 5 - 5 -

Time 

tow Data Valid to 20 - 20 -
End of Write 

tDH Data Hold Time 0 - 0 -
twHZ(2) Write Enabled to - 18 - 18 

Output in High Z 

tow. Output Active from 0 - 0 -
End of Write 

twDD Write Pulse to - 50 - 65 

Data Delay 

tODD Write Data Valid to - 40 - 45 

Read Data Delay 

Busy Input Timing 

twB . Write to BUSY 0 - 0 -
twH Write Hold After 20 - 20 -

BUSY 

NOTES: 

7MB1041S45 7MB1041S55 7MB1041S65 

7MB1042S45 7MB1042S55 7MB1042S65 

Min. Max. Min.Max. Min. Max. 

45 - 55 - 65 -

35 - 45 - 55 -

35 - 45 - 55 -

0 - 0 - 0 -

5 - 5 - 5 -

35 - 45 - 45 -
5 - 5 - 5 -

20 - 20 - 20 -

0 - 0 - 0 -

- 20 - 20 - 20 

0 - 0 - 0 -

- 70 - ·80 .. - 80 

- 45 - 55 - 65 

0 - 0 - 0 -
25 - 25 - 25 -

1. Transition is measured by ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is quaranteed by design but not tested. 

8.10 

COMMERCIAL TEMPERATURE RANGE 

7MB1041S80 7MB1041S100 

7MB1042S80 7MB1042S100 

Min. Max. Min. Max. Unit 

80 - 100 - ns 

70 - 90 - ns 

70 - 90 - ns 

0 - 0 - ns 

5 - 5 - ns 

45 - 45 - ns 

5 - 5 - ns 

30 - 30 - ns 

0 - 0 - ns 

- 30 - 30 ns 

0 - 0 - ns 

- 90 - 100 ns 

- 80 - 100 ns 

0 - o. - ns 

30 - 30 - ns 

2802 1b1 10 
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IDT7MB1041/1042 
BKl4K X B CMOS FourPortThi RAM MODULE COMMER~ALTEMPERATURERANGE 

TIMING WAVEFORM OF READ CYCLE NO.1, ANY PORT(1,2,4) 

I~-------------------- IRC--------------------~ 

ADDRESS 

I: 
10" 1M >P<*~D-ATAVALID -I~ ~x 

DATA OUT 

TIMING WAVEFORM OF READ CYCLE NO.2, ANY PORT(1,3) 

CS . lACS t 

~ 
K 

IDE ----t 

~ 
"-
-IOLZ(5)~ 

DATA OUT 

Icc 
CURRENT 

ISB 

NOTES: 
1. RfilJ is high for Read Cycles. 

. 
I+-- I po(S) 

2. Device is continuously enabled. CS ~ V,L. 

I CLZ(5) 

3. Addresses valid prior to or coincident with CS transition low. 
4. OE~VIL. 
5. This parameter is guaranteed by design but not tested. 

) / / / 
'\.. '\.. "-

B.10: 

7 

2802 drw 03 

L 

ICHZ(5) 

;; ~ 
I-t--- IOHZ(5) -

DATA VALID '\ 
/ 

I. 
I 

IpO (5) 

2902 drw 04 
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IDT7MB1041/1042 
8K/4K X 8 CMOS FourPortTIl RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING(1,2,3,7) 

twe 

ADDRESS ~ K )K --.--/ 
tOHZ(6)-4 

OE 
tAW 

CS ~ r"\. 
tASL twp(7) tWR ~ 

"~ V 
/ 

RIW 

14- t WHZ(6) --
I+---tOW(6) ~ 

DATA OUT 

DATA IN 

(4) " V (4) )--/ I'.. 
-tow .1. tOH ------1<r DATA VALID 

2802 drw 05 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CS CONTROLLED TIMING(1,2,3,5) 

t wc • 
ADDRESS ~K "'\V 

/1'\ 
tAW 

CS "\ /v r"\. 
tAS tcw tWR -

RIW ~ 

DATA IN 

l-tow tOH--i 

DATA VALID " r /i 

2802 drw 06 

NOTES: 
1. RiW must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low RiW. 
3. tWR is measured from the earlier of CS or RlW going high to the end of the write cycle. 
4. During this period, the I/O pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the RiW low transition, the ouputs remain in the high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is guaranteed by design but not tested. 
7. If OE is low during a RiW controlled write cycle, the write pulse width must be the larger of twP or (twz + tow) to allow the I/O drivers to tum off data to be 

placed on the busfor the required tDW. If OE is high during a RiW controlled write cycle, this requirement does not apply and the write pulse can be as short 
as the specified twP. 

8,10 7 



IDT7MB1041/1042 
8K/4K X 8 CMOS FourPortThl RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAy(1,2,3) 

twe 

ADDR P1 
,,/ MATCH ,,/ 
/", /, 

RiW P1 4 tow 

"', // 

DATA IN P1 3< '\ ? VALID / "-

ADDR P2, P3 or P4 MATCH 

tWDD 

DATA OUT P2, P3, or P4 )E 
tODD 

NOTES: 2802 drw 07 
1. Assume BUSY input at High and CS at Low for the writing port. 
2. Write cycle parameters should be adhered to, to ensure proper writing. 
3. Device is continuously enabled for any of the reading ports which has its OE at Low. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT 

~~---------------twP---------------~~ 

B::-i~tW{ ---';,...----tw~ 
2802 drw 08 
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IDT7MB1041/1042 
8K/4K X 8 CMOS FourPortTh< RAM MODULE COMMERCIAL TEMPERATURE RANGE 

FUNCTIONAL DESCRIPTION 
The IDT7MB1 041/1 042 provides four ports with separate 

control, address and I/O pins that permit independent access 
for reads orwrites to any location in memory. These devices 
have an automatic power down feature controlled by CS. The 
CS controls on-chip power down circuitry that permits the 

respective port to go into standby mode when not selected 
(CS high). When a port is enabled, access to the entire 
memory array is permitled. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. READIWRITE conditions 
are illustrated in the table below. 

READ/WRITE CONTROL 
ANY PORT 

CS RiW OE BUSY 1/00-7 FUNCTION 

H X X X HI-Z Port Disabled and in Power Down Mode 

L L X H DATAIN Write Cycle 

X L X L HI-Z Write is Blocked 

L H L X DATAoUT Read Cycle 

X X H X HI-Z High Impedance Outputs 

NOTES: 2802 drw 11 

1. H = High, L - Low, X = Don't Caro, Z = High Impedance. 
2. If BUSY = Low, Data is not written. 

3. For valid write operation, no more than one port can write to the same address location at the same time. 

ORDERING INFORMATION 

lOT XXX X A 999 A A 
Device Type Power Speed Package Process/ 

Temperature 
Range 

YBLANK 

'-------K 

35 
40 
45 
55 
65 
80 
100 

~----------------------~:S 

FR-4 HIP (Hex In-line Package) 

} Speed in Nanoseconds 

Standard Power 

17MB 1041 8K x 8 CMOS FourPort RAM Module 
'---------------------------------l17MB 1042 4K x 8 CMOS FourPort RAM Module 

8.10 9 



4K x 16 PRELIMINARY 

2K X 16 IDT7MB1043 G CMOS FourPort™ RAM MODULE IDT7MB1044 
Integrated Device Technology, Inc. 

FEATURES: 
• High density 64K132K CMOS FourPort RAM Modules 
• 4K x 16 (IOT7MB1043) or 2K x 16 (I0T7MB1044) option 
• Fast access times 

- maximum: 35, 40, 45, 55, 65, 80, 100ns 
• Fully asynchronous operation from any four ports: P1, 

P2,P3,P4 
• Versatile control for write-inhibit: separate BUSY input 

to control write-inhibit for each of the other 3 ports 
• Battery backup operation - 2V data retention (low power 

version only) 
• Surface mounted fine pitch (25 mil) PQFP (Plastic Quad 

FlatPack) components on a FR-4 162-pin HIP (Hex In
line Package) substrate 

• TTL compatible I/Os 
• Single 5V (± 10%) power supply 
• Multiple ground pins provide maximum noise immunity 
• Input/outputs directly TTL compatible 

PIN NAMES (1, 2) 

P1-4Ao - 11 Ports 1-4, Address Inputs 

P1-41/00 - 15 Port 1-4, Data Inputs/Outputs 

R!W UP1, LP1 ReadWrite - Upperllower Byte Port 1 

ANI UP2, LP2 ReadlWrite - Upper/Lower Byte Port 2 

R!W UP3, LP3 ReadlWrite - Upperllower Byte Port 3 

R!W UP4, LP4 ReadlWrite - Upperllower Byte Port 4 

CS UP1, LP1 Chip Select - Upper/Lower Byte Port 1 

CS UP2, LP2 Chip Select - Upper/Lower Byte Port 2 

CS UP3, LP3 Chip Select - Upper/Lower Byte Port 3 

CS UP4, LP4 Chip Select - Upper/Lower Byte Port 4 

OE UP1, LP1 Output Enable - Upper/Lower Byte Port 1 

OE UP2, LP2 Output Enable - Upper/Lower Byte Port 2 

OE UP3, LP3 Output Enable - UpperiLower Byte Port 3 

OE UP4, LP4 Output Enable - Upper/Lower Byte Port 4 

BUSY P1 Port Busy Write Disable - Port 1 

BUSY P2 Port Busy Write Disable - Port 2 

BUSY P3 Port Busy Write Disable - Port 3 

BUSY P4 Port Busy Write Disable - Port 4 

Vce Power 

GND Ground 

2801 tbl 01 

CEMOS and FourPort are tradermrks a Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

Cl990 Integrated Device Technology. Inc. 

DESCRIPTION: 
The IDT7MB1043/1044 are 64/32K-bit high speed CMOS 

FourPort RAM modules constructed on a multi-layer FR-4 sub
strate using 4 IOT7052 (2K x 8) FourPort RAMs or a depopu
lated version with 21 DT7052 Fou rPort RAMs. The I OT7M B 1043/ 
1044 modules are designed to be used as stand-alone 64K1 
32K-bit fourport RAM. Using the lOT FourPort Module in such 
system applications as multiprocessor or real time data acquis
tion result in dramatically increased system performance by 
providing four independent ports with separate control, ad
dress, and I/O pins that permit independent and asynchronous 
access for reads orwrites to any location in memory. Upper and 
lower byte module signals for each port provide the system 
additional memory control capability. 

The IOT7MB1 043/1044 modules are packaged in a 162 pin 
FR-4 HIP (Hex In-line Package) and have maximum access 
times of 30ns over the commercial temperature range. 

PIN CONFIGURATION 

Notes: 

Note: . Pin configurations for these modules are 
currently not available, please consult the factory. 

1. Forvalid read operation, no other part may write to the same address location 
at the same time. 

2. For the IDT7MB1044 (2K x 16) version, P1A11, P2A11, P3A11, P4A11 must 
be connected to GND for proper operation of the module. 

8.11 
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IDT7MB1043/1044 
4K12K X 16 CMOS FourPortTIol RAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

1 RIWUP 

P11/00 

OE UP1 

-7 

P1A11 
CSUP 1 

CS LP1 

0 P1Ao-1 

RIWLP 

P11/0s 

1 

-15 

BUSYP 
OE LP1 

1 

2 RIWUP 

P21J00 

OEUP 

-7 

2 

P2A11 
CSUP 1 

CS LP1 

0 P2Ao-1 

RIWLP 

P21/0s 

2 

-15 

BUSY P2 

OE LP 2 

J 
~ 

.. 

r 
~ 

4K/2K X 16 FourPort 

I 

/ 
/ 

FCT ~ - ---
139 ~ 

Port 1 Port 4 

/ 
/ 

/ 
/ 

----------------

7 
L to 

FCT * - - --
139 * 

Port 2 Port 3 

/ 
/ 

/ 
/ 

I 

S.11 

~ 
~ 

~ 
~ 

.. 

COMMERCIAL TEMPERATURE RANGE 

/ 
/ 

FCT 
- - --

139 

/ 
/ 

/ 
/ 

/ 
/ 

FCT 
- - --

139 

/ 
/ 

7 
L 

.. R iWUP4 

41/00-7 

OE UP4 

P 

:=F 
P4A11 

CSUP4 

CS LP4 

R 

P4Ao-10 

IWLP4 

41/0s-15 P 

B USYP4 

OE LP4 

R iWUP3 

31/00-7 P 

:=F 
OEUP3 

P3A11 
CS UP3 

to 

CS LP3 

R 

P3Ao-10 

IWLP3 

31/0s-15 P 

B USY P3 

OELP3 
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IDT7MB1 043/1 044 
4K12K X 16 CMOS FourPort"" RAM MODULE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Unit 

VTERM Terminal Voltage with Respect -0.5 to ± 7.0 V 
toGND 

TA Operating Temperature Oto +70 °C 

TBIAS Temperature Under Bias -55 to + 125 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 2801 tbl 02 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT

INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

cormERclAL TEMPERATURE RANGE 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND 

Commercial O°C to + 70 0 e OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input Hiqh Voltaqe 2.2 -

VIL Input Low Voltage ·0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Vee 
5.0V± 10% 

28011b1 03 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 
2801 tbl 04 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ± 10%, TA = O°C to +70°C) CAPACIT ANCE(1) (TA = +25°C, f = 1.0 MHz) 

~ymbol Parameter Test Conditions Min. Max. Unit 

III Input Leakage Vee = 5.5V, - 40 IlA 
Current VIN = OV to Vee 

ILO Output CS = VIH, - 10 IlA 
Leakage VOUT = OV to Vee 
Current 

VOL Output Low IOL = 4mA - 0.4 V 
Voltage 

VOH Output High 10H = 4mA 2.4 0.4 V 

2801 tbl 05 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

leel Operating Power CS ;:: VIL, Outputs Open 
Supply Current f = 0 
(All Ports Active) 

lee2 Dynamic Operating CS ;:: VIL, Outputs Open 
Current f = fMAX 

ISB Standby current CS = VIH, Outputs Open 
(All Ports - TIL f =fMAX 
Level Inputs) 

ISBl Full Standby Current All Ports CS ;:: Vee -0.2V 
(All Ports - All CMOS VIN ;:: Vee - 0.2V or 
Level Inputs) VIN ~ 0.2V, f = 0 

8.11 

Test IDT7MB104311 044 

lSymbol Parameter Conditions Max. Max. Unit 

CIN1 Input Capacitance VIN= OV 12 12 pF 

elN2 Input Capacitance VIN= OV 40 20 pF 

(Data, Address, 

All Other Controls) 

COUT Output Capacitance VOUT = OV 45 25 pF 

(Data) 

NOTE: 2801 tbl 06 

1. This parameter is guaranteed by design but not tested. 

IDT7MB1043 IDT7MB1044 

Min. Max. Min. Max. Unit 

- 750 - 600 mA 

- 850 - 700 mA 

- 340 - 170 mA 

- 20 - 10 mA 

2801 tbl 07 
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IDT7MB1043/1044 
4K12K X 16 CMOS FourPortnl RAM MODULE , COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 

Input Pulse Levels 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
5ns 

1.5V 
1.5V 

See Figures 1 and 2 

2801 1bl 08 

+5V 

DATA OUT ---.---J, ,480 n 

2550 y 30 pF· 

Figure 1. Output Load 

+5 V 

DATA OUT ---.---J,' 480 n 

2550 y 5pF" 

Figure 2. Output Load (for 
tCLZ, tCHZ, tOLZ, tOHz, tWHZ, tow) 

• Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS(1) 
(Vcc = S.OV ± 10%, TA = O°C to +70°C) 

7MB1043S35 7MB1043S40 

7MB1044S35 7MB1044S40 

Symbol Parameters Min. Max. Min. Max. 

Read Cycle 
tRC Read Cycle Time 35 - 40 -

1M Address - 35 - 40 

Access TIme 

tACS Chip Select - 35 - 40 

Access Time 

tOE Output Enable - 25 - 25 

Access Time 

tOH Output Hold From 0 - 0 -
Address Change 

tCLZ{"J Chip Select to 3 - 5 -
Output in Low Z 

tOLZ(2) Output Enable to 3 - 5 -
Output in Low Z 

tCHZ(2) Chip Deselect to 20 - 20 -
Output in High Z 

tOHZ(2) Output Disable to 20 - 20 -
Output in High Z 

IPU(2) Chip Enable to 0 - 0 -
Power Up TIme 

IPO(2) Chip Disable to - 35 - 55 

Power Down Time 

NOTES: 

7MB1043S45 7MB1043S55 7MB1043S65 

7MB1044S45 7MB1044S55 7MB1044S65 

Min. Max. Min. Max. Min. Max. 

45 - 55 - 65 -

- 45 - 55 - 65 

- 45 - 55 - 65 

- 30 - 40 - 50 

0 - 0 - 0 -

5 - 5 - 5 -

5 - 5 - 5 -

25 - 25 - 25 -

25 - 25 - 25 -

0 - 0 - 0 -

- 55 - 50 - 70 

1. Transition is measured by ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is quaranteed by design but not tested. 

8.11 

7MB1043sao 

7MB1044sao 

Min. Max. 

80 -
- 80 

- 80 

- 65 

0 -

10 -

10 -

30 -

30 -

0 -

- 70 

2801 drw 02 

7MB1043S100 

7MB1044S100 

Min. Max. Unit 

100 - ns 

- 100 ns 

- 100 ns 

- 85 ns 

0 - ns 

10 - ns 

10 - ns 

30 - ns 

30 - ns 

0 - ns 

- 70 ns 

2801 tbl 09 
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IDT7MB104311044 
4K12K X 16 CMOS FourPortn.l RAM MODULE 

AC ELECTRICAL CHARACTERISTICS(1) 
(VCC = 5.0V ± 10%, TA = O°C to +70°C) 

7MB1043S35 7MB1043S40 

7MB1044S35 ·7MB1044S40 

Symbol Parameters Min. Max. Min. Max. 

Write Cycle 

twc Write Cycle Time 35 - 40 -
tcw Chip Select to 30 - 35 -

End of Write 

lAW Address Valid to 30 - 35 -
End of Write 

lAs 1 Address Set-up 0 - 0 -
to CS Time 

1AS2 Address Set-up 5 - 5 -
to R/WTime 

twp Write Pulse Width 25 - 30 -

twR Write Recovery 5 - 5 -
Time 

tow Data Valid to 20 - 20 -
End of Write 

toH Data Hold Time 0 - 0 -
twHzl2) Write Enabled to - 18 - 18 

Output in High Z 

tow Output Active from 0 - 0 -
End of Write 

twDD Write Pulse to - 50 - 65 

Data Delay 

toDD Write Data Valid to - 40 - 45 

Read Data Delay 

Busy Input Timing 

twB Write to BUSY 0 - 0 -
twH Write Hold After 20 - 20 -

BUSY 

NOTES: 

7MB1043S45 

7MB1044S45 

Min. Max. 

45 -
35 -

35 -

0 -

5 -

35 -

5 -

20 -

0 -
- 20 

0 -

- 70 

- 45 

0 -

25 -

COMMERCIAL TEMPERATURE RANGE 

7MB1043S55 7MB1043S65 7MBlO43sao 7MB1043S100 

7MB1044S55 7MB1044S65 7MBlO44sao 7MB1044S100 

Min. Max. Min. Max. Min. Max. Min.· Max. Unit 

55 - 65 - 80 - 100 - ns 

45 - 55 - 70 - 90 - ns 

45 - 55 - 70 - 90 - ns 

0 - 0 - 0 - 0 - ns 

5 - 5 - 5 - 5 - ns 

45 - 45 - 45 - 45 - ns 

5 - 5 - 5 - 5 - ns 

20 - 20 - 30 - 30 - ns 

0 - 0 - 0 - 0 - ns 

- 20 - 20 - 30 - 30 ns 

0 - 0 - 0 - 0 - ns 

- 80 - 80 - 90 - 100 ns 

- 55 - 65 - 80 - 100 ns 

0 - 0 - 0 - 0 - ns 

25 - 25 - 30 - 30 - ns 

2801 tbl 10 

1. Transition is measured by ±500mV from low or high impedance voltage with load (Figures 1 and 2). 
2. This parameter is quaranteed by design but not tested. 
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IDT7MB1043/1044 
4K12K X 16 CMOS FOLirPort™ RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO.1, ANY PORT (1,2,4) 

I~------------------- tRC--------------------~ 

ADDRESS 

I: 
10' 1M ;Xt-D-ATAVALID _10' ~xx 

DATA OUT 

TIMING WAVEFORM OF READ CYCLE NO.2, ANY PORT (1,3) 

cs . lACS . 
~ 

K 

IDE ---.. 

~ 

'" -IOLZ(S)-

DATA OUT 

Icc 
CURRENT 

ISB 

NOTES: 
1. R!W is high for Read Cycles. 

. 
_lpo(S) 

2. Device is continuously enabled. CS ~ Vil. 

I CLZ(S) 

3. Addresses valid prior to or coincident with CS transition low. 
4. OE~ Vil. 
5. This parameter is guaranteed by design but not tested. 

/// 
"\ .'\.. '\.. 

8.11 

/' 
L 

DATA VALID 

I. 
I 

2801 drw 03 

ICHZ(S) 

/ 
lL 

I+-- 10HZ(S) __ 

" / 

I PO (5) 

2801 drw 04 
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IDT7M B 1043/1044 
4K12K X 16 CMOS FourPortTW RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1, R/W CONTROLLED TIMING (1, 2, 3, 7) 

twe 

ADDRESS => ~ )~ 

OE 

ptOHZ(6)~ 

tAW 

CS ~ " tAS~ twp(7) tWR ~ 
RIW 

"-~ /V 

~ tWHZ(6)_ r---toW (6) -

DATA OUT (4) " V (4) }-/ ~ 
_ tDW tOH _ 

DATA IN / DATA VALID "-
"- / 

2801 drw 05 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CS CONTROLLED TIMING (1, 2, 3, 5) 

t we ~ 

ADDRESS =>K )K 
tAW 

CS "- /v ~ 
tAS tew tWR I--

RIW ~ 

DATA IN r tDW tDH 

DATA VALID 
1"- vI 

2801 drw 06 

~: I 1. RiW must be high during all address transitions. : 
2. A write occurs during the overlap (twp) of a low CS and a low RiW. 
3. tWR is measured from the earlier of CS or RlW going high to the end of the write cycle. 
4. During this period, the I/O pins are in the output state, and input signals must not be applied. 
S. If the CS low transition occurs simultaneously with or after the RiW low transition, the ouputs remain in the high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is guaranteed by design but not tested. 
7. If OE is low during a RiW controlled write cycle, the write pulse width must be the larger of twP or (twz + tow) to allow the I/O drivers to turn off data to be 

placed on the busfor the required tow. If OE is high during a RiW controlled write cycle, this requirement does not apply and the write pulse can be as short 
as the specified twP. 

8.11 7 





IDT7MB1043/1044 
4K12K X 16 cMos FourPortThl RAM MODULE COMMERCIAL TEMPERATURE RANGE 

FUNCTIONAL DESCRIPTION 
The IDT7MB1 043/1 044 provides four ports with separate 

control, address and I/O pins that permit independent access 
for reads or writes to any location in memory. These devices 
have an automatic power down feature controlled by CS. 'The 
CS controls on-chip power down circuitry that permits the 

respective port to go into standby mode when not selected 
(CS high). When a port is enabled,access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE).ln the read mode, the port's OE turns on 
the output drivers when set LOW. READIWRITE conditions 
are illustrated in the table below. 

READ/WRITE CONTROL 
ANY PORT 

FUNCTION 
CS LBYTE UBYTE RfW OE BUSY UOO:7 U08:15 

H X X X X X HI-Z HI-Z Port Disabled and in 
Power Down Mode 

H X X X X X HI-Z HI-Z CSP1 = CSP2 = CSP3 = CSP4 = H 
Power Down Mode, ISB or ISB1 

L L L L X H DATAIN DATAIN Write Cycle - Upper & Lower Bytes 

L L H L X H DATAIN HI-Z Write Cycle - Lower Byte only 

L H L L X H HI-Z DATAIN Write Cycle - Upper Byte only 

X X X L X L HI-Z HI-Z Write is Blocked 

L L L H L X DATAoUT DATAoUT Read Cycle - Upper & Lower Bytes 

L L H H L X DATAoUT HI-Z Read Cycle - Lower Byte only 

L H L H L X HI-Z DATAoUT Read Cycle - Upper Byte only 

X X X X H X HI-Z HI-Z High Impedance Outputs 

NOTES: 

1. H = High, L - Low, X = Don't Care, Z = High Impedance. 

2. If BUSY = Low, Data is not written. 

3. For valid write operation, no more than one port can write to the same address location at the same time. 

ORDERING INFORMATION 

lOT XXXX A 999 A A 
Device Type Power Speed Package Process! 

Temperature 
Range 

~BLANK Commercial (O°C to+70°C) 

'------- PH FR-4 HIP (Hex In-line Package) 

35 
40 
45 

~----------------~55 

65 
80 
100 

~----------------------S 

} Speed in Nanoseconds 

Standard Power 

17MB1043 4K x 16 CMOS FourPort RAM Module 
'------------------------------~ 17MB1044 2K x 16 CMOS FourPort RAM Module 

8.11' 

2801 drw 11 
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t;) 8K X 9 & 16K X 9 IDT7M205S 

CEMOSTM PARALLEL IDT7M206S 

IN-OUT FIFO MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• First-In/First-Out memory module 
• 8K x 9 organization (IDT7M20SS) 
• 16K x 9 organization (IDT7M206S) 
• High speed: 20ns (max.) access time 
• Asynchronous and simultaneous read and write 
• Fully expandable by both word depth and/or bit width 
• MASTER/SLAVE multiprocessing applications 
• Bidirectional and rate buffer applications 
• Empty and Full warning-flags 
• High-performance CEMOS technology 
• Single SV (±10%) power supply 

DESCRIPTION: 
I DT7M20SS/206S are FI FO memory modules constructed 

on a multi-layered ceramic substrate using four IDT7203 (2K 
x 9) or four IDT7204 (4K x 9) FIFOs in leadless chip carriers. 
Extremely high speeds are achieved in this fashion due to the 
use of IDT7203s and IDT7204s fabricated in IDT's high 
performance CEMOS technology. These devices utilize an 

PIN CONFIGURATION(1) 

NOTE: 

W 
Ds 
D3 
D2 
Dl 
Do 
XI 
FF 
00 
01 
02 
03 
as 

GND 

DIP 
TOP VIEW 

Vee 
04 
05 
Os 
07 
IT 
RS 
EF 
XO 
07 
as 
as 
04 
R 

1. For module dimensions, please refer to drawing M1 in the 
packaging section. 

PIN NAMES 
W= FL= XI = EF= 
WRITE FIRST LOAD EXPANSION IN EMPTY FLAG 

R= D= XO= Vcc = 
READ DATAIN EXPANSION OUT POWER 

~= Q= ~= GND= 
RESET DATAoUT FULL FLAG GROUND 

CEMOS is a trademark of Integrated Device Technology, Inc. 

algorithm that loads and empties data on a first-Inlfirst-out 
basis. The device uses Full and Empty flags to prevent data 
overflow and underflow and expansion logic to allow for 
unlimited expansion capability in both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (IN) and READ (R) pins. The 
devices have a read/write cycle time of 30ns (min.) for com
mercial and 40ns (min.) for military temperature ranges. 

The devices utilize a 9-bit wide data array to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

IDT's Military FIFO modules have semiconductor 
components manufactued in compliance wnh the latest revision 
of MIL-STD-883 Class B, making them ideally suited to 
applications demanding the highest level of performance and 
reliability. 

FUNCTIONAL BLOCK DIAGRAM 

Do -Os 
Qo...Qs 

W 

XO 

FL 
Vee 

FF 

EF 

R 

RS 

XT- L 

xo I-

IDT7203/4 

LXi" 

;~ FF 

-~ J ---K.--DUAL 4-INPUT OR GATE 

T 

XOI-

IDT7203/4 

Xi" Fe 
FF EF 

xo 

IDT7203/4 

L-Xi" 

:~ FF 

I 

I 
l xoU 

IDT7203/4 

Xi" Fe 
FF EF 
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I DT7M 2055/2065 
8Ki16K x 9 CMOS PARALLEL IN·OUT FIFO MODULE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2717 tbl 02 

1. Stressesgreaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter(1) Condition Max. Unit 

CIN Input Capacitance VIN = OV 40 pF 

COUT Output Capacitance VOUT = OV 60 pF 
NOTE: 2717 tbl 04 

1. This parameter is guaranteed by design but not tested. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V±10%, TA = O°C to +70°C and -55°C to +125°C) 

Symbol Parameter 

IILlI(1) Input Leakage Current (Any Input) 

IIOLI(2) Output Leakage Current 

VOH Output Logic "1" Voltage lour = -2mA 

VOL Output Logic "0" Voltage lour = SmA 

leeP) Average Vee Power Supply Current 

lee2(3) Average Standby Current {R = W = RST = FURT = VIH) 

lee3(3) Power Down Current (All Input = Vee - 0.2V) 

NOTES: 
1. Measurements with 0.4 S VIN S VOUT. 
2. R ~ VIH, 0.4 S VOUT:5 Vcc. 
3. Icc measurements are made with outputs open. 
4. 1M = 40, 50, 60, 70,85, 120ns 
5. 1M = 20, 25, 30, 35ns 

8.12 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. Typ. 

VeeM Military Supply 4.5 5.0 

Vo~age 

Vee Commercial 4.5 5.0 
Supply Voltage 

GND Supply Voltage 0 0 

VIH(l) Input High Voltage 2.0 -
Commercial 

VIH Input High Voltage 2.2 -
Military 

VIL(I) Input Low Voltage - -
Commercial and 
Military 

NOTE: 
1. 1.5V undershoots are allowed for 1 Ons once per cycle. 

ID17M20SS(S) ID17M20SS<4) 
ID17M206S<S) ID17M206S<4) 

Max. 

5.5 

5.5 

0 

-

-

O.S 

Min. Max. Min. Max. 

- 5 - 10 

- 10 - 10 

2.4 - 2.4 -
- 0.4 - 0.4 

- 640 - 350 

- 60 - 100 

- 32 - 48 

Unit 

V 

V 

V 

V 

V 

V 

2717 tbl 03 

Unit 

J.1A 
J.1A 
V 

V 

mA 

mA 

rnA 
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I DT7M 20SS/206S 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.OV 
5ns 

1.5V 

1.5V 

See Figure 1, 2 & 3 

2717tbl06 

+5V 

480Q 

+5V 

DATA OUT -~--.... DATA OUT ---.---'" 

255Q 

Figure 1. Output Load 

255Q 5pF* 

2717 drw03 

Figure 2. Output Load 
(for tRLZ, tWLZ, and tRHZ) 

* Includes scope and jig capacitances. 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ±1 0%, TA = O°C to + 70°C and -55°C to + 125°C) 

7M205S20 7M205S25 7M205S30 
7M206S20 7M206S25 7M206S30 

(Com'l Only) (Com'l Only) 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tRe Read Cycle Time 30 - 35 - 40 -
tA Access Time - 20 - 25 - 30 

tRR Read Recovery Time 10 - 10 - 10 -
tRPW(l) Read Pulse Width 20 - 25 - 30 -
tRLZ(2) Read Pulse Low to Data Bus at Low Z 5 - 5 - 5 -
tWLZ(2) Write Pulse High to Data Bus at Low Z 5 - 5 - 10 -
tDV Data Valid from Read Pulse High 5 - 5 - 5 -
tRHZ(2) Read Pulse High to Data Bus at High Z - 13 - 20 - 20 

twc Write Cycle Time 30 - 35 - 40 -
twpw(1) . Write Pulse Width 20 - 25 - 30 -

tWR Write Recovery Time 10 - 10 - 10 -

IDS Data Set-up Time 15 - 18 - 18 -
tDH Data Hold Time 0 - 0 - 0 -
tRSC Reset Cycle Time 30 - 35 - 40 -
tRS(l) Reset Pulse Width 20 - 25 - 30 -
tRSR Reset Recovery Time 10 - 10 - 10 -

tEFL Reset to Empty Flag Low - 30 - 35 - 40 

tREF Read Low to Empty Flag Low - 20 - 25 - 30 

tRFF Read High to Full Flag High - 23 - 25 - 30 

tWEF Write High to Empty Flag High - 23 - 25 - 30 

tWFF Write Low to Full Flag Low - 20 - 25 - 30 
NOTES: 
1. Pulse widths less than minimum value are not allowed. 
2. This parameter is guaranteed by design but not tested. 

8.12 

7M205S35 
7M206S35 

Min. Max. Unit 

45 - ns 

- 35 ns 

10 - ns 

35 - ns 

5 - ns 

10 - ns 

5 - ns 

- 20 ns 

45 - ns 

35 - ns 

10 - ns 

20 - ns 

0 - ns 

45 - ns 

35 - ns 

10 - ns 

- 45 ns 

- 35 ns 

- 35 ns 

- 35 ns 

- 35 ns 

2717 tbl 05 
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IDT7M 205S/206S 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ±1 0%, TA = O°C to +70°C and -55°C to + 125°C) 

7M205S40 7M205S50 7M205S60 7M205S70 7M205S85 7M205S120 
7M206S40 7M206S50 7M206S60 7M206S70 7M206S85 7M206S120 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max Min. Max Min. Max. Unit 

tRC Read Cycle Time 50 - 65 - 75 - 85 - 105 - 140 - ns 

tA Access Time - 40 - 50 - 60 - 70 - 85 - 120 ns 

tRR Read Recovery Time 10 - 15 - 15 - 15 - 20 - 20 - ns 

tRPW 1) Read Pulse Width 40 - 50 - 60 - 70 - 85 - 120 - ns 

tRLZ(2) Read Pulse Low to Data Bus at Low Z 5 - 10 - 10 - 10 - 10 ' - 10 - ns 

tWLZ(2) Write Pulse High to Data Bus at Low Z 10 - 15 - 15 - 15 - 20 - 20 - ns 

tDV Data Valid from Read Pulse High 5 - 5 - 5 - 5 - 5 - 5 - ns 

tRHZ(2) Read Pulse High to Data Bus at High Z - 25 - 30 - 30 - 30 - 30 - 35 ns 

twc Write Cycle Time 50 - 65 - 75 - 85 - 105 - 140 - ns 

twPW(l) Write Pulse Width 40 - 50 - 60 - 70 - 85 - 120 - ns 

tWR Write Recovery Time 10 - 15 - 15 - 15 - 20 - 20 - ns 

tos Data Set-up Time 20 - 30 - 30 - 30 - 40 - 40 - ns 

toH Data Hold Time 0 - 5 - 5 - 10 - 10 - 10 - ns 

tRSC Reset Cycle Time 50 - 65 - 75 - 85 - 105 - 140 - ns 

tRs(1) Reset Pulse Width 40 - 50 - 60 - 70 - 85 - 120 - ns 

tRSR Reset Recovery Time 10 - 15 - 15 - 15 - 20 - 20 - ns 

tEFL Reset to Empty Flag Low - 55 - 65 - 75 - 85 - 105 - 140 ns 

tREF Read Low to Empty Flag Low - 40 - 50 - 60 - 70 - 85 - 120 ns 

tRFF Read High to Full Flag High - 40 - 50 - 60 - 70 - 85 - 120 ns 

tWEF Write High to Empty Flag High - 40 - 50 - 60 - 70 - 85 - 120 ns 

tWFF Write Low to Full Flag Low - 40 - 50 - 60 - 70 - 85 - 120 ns 

NOTES: 2717 tbl 08 

1. Pulse widths less than minimum value are not allowed. 
2. This parameter is guaranteed by design but not tested. 

8.12 4 



IDT7M205S/206S 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (00-08) 
Data Inputs for 9-bit wide data path. 

CONTROLS: 

RESET (RS) 
Reset is accomplished whenever the RESET (RS) input is 

taken to a low state. During RESET, both internal read and 
write pOinters are set to the first location. A reset is required 
after power up before a write operation can take place. Both 
the READ ENABLE (R) and WRITE ENABLE (IN) inputs must 
be in the high state during reset. 

WRITE ENABLE (W) 
A write cycle is initiated on the falling edge of this input if the 

FULL FLAG (FF) is not set. Data set-up and hold times must 
be adhered to with respect the the rising edge of the WRITE 
ENABLE (IN). Data is stored in the RAM array sequentially and 
independently of any ongoing read operation. 

To prevent data overflow, the FULL FLAG (FF) will go low, 
inhibiting further write operations. UPOIl the completion of a 
valid read operation, the FULL FLAG (FF) will go high after 
tRFF, allowing a valid write to begin. 

READ ENABLE (R) 
A read cycle is initiated on the falling edge of the READ 

ENABLE (R) provided the EMPTY FLAG (ffi is not set. The 
data is accessed on a first-in/first-out basis independent of 
any ongoing write operations. After READ ENABLE (R) goes 
high, the Data Outputs (00 through 08) will return to a high 
impedance condition until the next READ operation. When all 
the data has been read from the FIFO, the EMPTY FLAG (ffi 
will go low, inhibiting further read operations with the data 

TIMING WAVEFORM OF RESET CYCLE(1,2) 

IRS 

r-

w 
f4- IEFL 

NOTES: 
1. IRse = IRS + IRSR 
2. Wand R = VIH during RESET. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

outputs remaining in a high impedance state. Once a valid 
write operation has been accomplished, the EMPTY FLAG 
(ffi will go high after tWEF and a valid READ can then begin. 

FIRST LOAD (FL) 
This pin is grounded to indicate that it is the first device. In 

the multiple module (depth expansion mode) application, this 
pin on the rest of devices should connect to Vcc for proper 
operation. 

EXPANSION IN <,Xi) 
EXPANSION IN (Xi) is connected to EXPANSION OUT 

(XO) of the previous (in depth expansion) or same device for 
proper applications. 

OUTPUTS: 

FULL FLAG (FF) 
The FULL FLAG (FF) will go low, inhibiting further write 

operation, when the write pointer is one location from the read 
pointer, indicating that the device is full. If the read pointer is 
not moved after RESET (RS), the FULL FLAG (FF) will go low 
after 8,192 writes for the IDT7M205 and 16,384 writes for the 
IDT7M206. 

EXPANSION OUT (XO) 
. EXPANSION OUT (XO) is connected to the EXPANSION 
IN (xi) of the same device (single device mode) or the EX
PANSION IN (xi) of the next device (multiple device, depth 
expansion mode) for proper operation. This output acts as a 
signal to the next device by providing a pulse to the next device 
when the current device reaches the last location of memory. 

DATA OUTPUTS (QO-Q8) 

Data outputs for a 9-bit wide data. This output is in a high 
impedance condition whenever READ (R) is in a high state. 

If-

, 
-to I RSR f4-

2717 drw 04 
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IDT7M20SS/206S 
8K/16K x 9 CMOS PARALLEL IN·OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM FOR ASYNCHRONOUS WRITE AND READ OPERATION 

Q 0-0 8 -------{ 

w-1_ _ __ --J1 
Do-D 8 --------{ "--____ ---' J-----« DATA IN VALID )>-----

2717 Orw 05 

TIMING WAVEFORM OF THE FULL FLAG FROM LAST WRITE TO FIRST READ 

LAST WRITE FIRST READ ADDITIONAL FIRST 
READS WRITE 

tRFF 

FF 

2717 Orw 06 

TIMING WAVEFORM OF THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 

LAST READ FIRST WRITE ADDITIONAL FIRST 
WRITES READ 

Ir---~ 

EF I 
DATA OUT -+---{ 

2717 Orw 07 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

8.12 6 



IDT7M205S/206S 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM FOR THE EMPTY FLAG 

tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1) 

2717 d!w 08 

NOTE: 
1. (tRPE = tRPW) 

TIMING WAVEFORM FOR THE FULL FLAG 

tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1) 

W 

2717 d!w 09 

NOTE: 
1. (lWPF = lWPW) 

8.12 7 



IDT7M20SS/206S 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

OPERATING MODES 

SINGLE DEVICE MODE 
A single IDT7M20S/206 may be used when the application 

requirements are for 8,192/16,384 words or less. The 
IDT7M20S/206 is in a Single Device Configuration when the 
EXPANSION IN (Xi) control input is connected to the 
EXPANSION OUT (XO) of the device and the FIRST LOAD 
(FL) control pin is grounded (see Figure 8). 

WIDTH EXPANSION MODE 
Word width may be increased simply by connecting the 

corresponding input control signals of multiple devices. Status 
flags (EF and FF) can be detected from anyone device. Figure 
9 demonstrates an 18-bit word width by using two IDT7M20S1 
206s. Any word width can be attained by adding additional 
I DT7M20S/206s. 

DEPTH EXPANSION (DAISY CHAIN) MODE 
The IDT7M20S/206 can easily be adapted to applications 

when the requirements are for greater than 8,192/16,384 
words. Figure 10 demonstrates Depth Expansion using three 
IDT7M20S/206s. Any depth can be attained by adding addi
tional IDT7M20S/206s. The IDT7M20S/206 operate in the 
Depth Expansion configuration when the following conditions 
are met: 
1. The first device must be designated by grounding the 

FIRST LOAD (FL) control input. 
2. All other devices must have FL in the high state. 
3. The EXPANSION OUT (XO) pin of each device must be 

tied to the EXPANSION IN (Xi) pin of the next device. 

EX PANS ION OUT (XO) 

r 
9 ... 
/ lOT 

v 7M205/6 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(See Figure 1 D.) 
4. External logic is needed to generate a composite FULL 

FLAG (FF) and EMPTY FLAG (EF). This requires the 
logical ANDing of all EFs and logical ANDing of all FFs_ 
(Le. all must be set to generate the correct composite FF 
or EF). (See Figure 1D.) 

COMPOUND EXPANSION MODE 
The two expansion techniques described above can be 

applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 11). 

BIDIRECTIONAL MODE 
Applications which require data buffering between two 

systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT7M2DS/2D6s as shown in 
Figure 12. Care must be taken to assu~that the appropriate 
flag is monitored by each system (Le., FF is monitored on the 
device where W is used; EF is monitored on the device where 
R is used). Both Depth Expansion and Width Expansion may 
be used in this mode. 

DATA FLOW-THROUGH MODES 
Two types of flow-through modes are permitted with the 

IDT7M20S/2D6: a read flow-through mode and write flow
through mode. For the read flow-through mode (Figure 13), 
the FIFO permits a reading of a single word of data immedi
ately after writing one word of data into the completely empty 
FIFO. 

In the write flow-through mode (Figure 14), the FIFO 
permits a writing of a single word of data immediately after 
reading one word of data from a completely full FIFO. 

READ (R) 
9, ... 
/ DATAour(Q) 

v 
EMPTY FLAG (EF) 

'WRITE (Ii) 

DATA IN (D) 

FULL FLAG (FF) 
RESET (Fill) 

PANSION IN XI 1 ~ 
FIRST LOAD (FL) 

EX ( ) 
2717 drw 10 

Figure 8. Block Diagram of Single IDT7M20S/206 FIFO 

8.12 8 
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IDT7M 2055/2065 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

(XO) 9 
(XO) 

DATA IN (0) 

ENABLE (OE) 
WRITE (W) 

READ (R) 
FULL FLAG (FF) 

lOT IDT 
7M205/6 7M205/6 

EMPTY FLAG (EF) 
RESET (As) 

FIRST LOAD (FL) 

DATAoUT(Q) 

2717 drw 11 

NOTE: 
1. Flag detection is accomplished by monitoring the ~ and ~ signals on either (any) device used in the width expansion configuration. Do not 

connect any output control signals together. ' 

Figure 9. Block Diagram of 8,192 x 18/16,384 x 18 FIFO Memory Used In Width Expansion Mode 

TRUTH TABLES 
TABLE I-RESET 
Single Device Configuration/Width Expansion Mode 

Inputs 

Mode RS XI 
Reset 0 0 

ReadIWrite 1 0 

NOTE: 
1. Pointer will increment if flag is High. 

Internal Status 

Read Pointer Write Pointer 

Location Zero Location Zero 
Increment(l) Increment(l) 

TABLE II-RESET AND FIRST LOAD TRUTH TABLE 
Depth Expansion/Compound Expansion Mode 

Inputs Internal Status 

Mode RS FL XI Read Pointer Write Pointer 
Reset First Device 0 0 (1 ) Location Zero Location Zero 
Reset All Other Devices 0 1 (1) Location Zero Location Zero 

ReadIWrite 1 X (1 ) X X 

NOTE: 
1. Xifis connected to XO of previous device. See Figure 10. 
2. RS = Reset Input IT = First Load, EF = Empty Flag Output, ~ = Flag Full Output, Xi = Expansion Input. 

8.12 

~ 
0 

X 

~ 
0 

0 

X 

Outputs 

~ 
1 

X 
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Outputs 

~ 
1 
1 

X 

2717tbl09 
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IDT7M205S/206S 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

R, W, RS 

w------------~------~ 

o __ --"9'--1--__ --.-.--. 

RS------------------~--~ 

lOT 
7M20S/6 

lOT 
7M20S/6 

XI 

I----..---+------R 
EF 

a 

1-+-+--+-+------- Vee 

2717 drw 12 

Figure 10. Block Diagram of 24,576 x 9/49,152 x 9 FIFO Memory (Depth Expansion) 

Oo-Os 09-017 

Oo-Os 09-017 

IDT7M20S/6 IDT7M20S/6 IDT7M20S/6 
DEPTH DEPTH DEPTH 

EXPANSION EXPANSION EXPANSION 
BLOCK BLOCK BLOCK 

Do-Os 09-017 
DO-ON ________________________________________ ___ D(N-S) -ON 

D9-DN D1S-DN 

a (N-S) -ON 

2717drw 13 

Figure 11. Compound FIFO Expansion 

NOTES: 
1. For depth expansion block see DEPTH EXPANSION Section and Figure 10. 
2. For Flag detection see WIDTH EXPANSION Section and Figure 9. 

8.12 10 

I 



IDT7M205S/206S 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RB 
EFB 
XiiB (TO (XI) OF THE SAME DEVICE) 

SYSTEM A 

RA 
(TO (XI) OF THE SAME DEVICE) Xo A 

EFA 

WB 

Figure 12. Bidirectional FIFO Mode 

DATA IN 

3V 

w 

R OV 

EF OV 

tWL 

DATAoUT ----~~------------------~_K 

Figure 13. Read Data Flow-Through Mode 

3V 

OV 

OV 

DATA IN 

SYSTEM B 

2717 drw 14 

2717 drw 15 

tOH 

@ DATAoUT ------ DATAOUTVALlD\JW\~----------
. ~ 2717drw16 

Figure 14. Write Data Flow-Through Mode 
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IDT7M 2055/2065 
8K116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

ORDERING INFORMATION 

IDT xxx x A 999 A 

Device Type Power Speed Package 

A 

Process/ 
Temperature 

Range 

y~lank 

~------~: C 

20 
25 
30 
35 
40 

'---------------i 50 

60 
70 
85 
120 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°C to+70°C) 
Military (-55°C to + 125°C) 
Semiconductor components 
compliant to MIL-STD-SS3, Class B 

Sidebraze DIP 

(commercial only) 
(commercial only) 

Speed in Nanoseconds 

'---------------11 S Standard Power 

L....-_______________ ~I 7M2 05 SK x 9 FIFO Module 
I 7M206 16K x 9 FIFO Module 

2717 drw 17 
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G 8K x 9 & 16K x 9 IDT7MP2005 

CMOS PARALLEL IN-OUT IDT7MP2011 

FIFO MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• First-In/First-Out memory module 
• 8K x 9 organization (IDT7MP2005) 
• 16K x 9 organization (IDT7MP2011) 
• High speed: 20ns (max.) access time 
• Asynchronous and simultaneous read and write 
• Fully expandable by both word depth and/or bit width 
• MASTER/SLAVE multiprocessing applications 
• Bidirectional and rate buffer applications 
• Empty and Full warning-flags 
• High-performance CEMOSTM technology 
• Single 5V (±10%) power supply 

DESCRIPTION: 
IDT7MP2005/7MP2011 are FIFO memory modules con

structed on multi-layered epoxy laminate (FR-4) substrate by 
mounting two IDT7204 (4K x 9) or IDT7205 (8K x 9) FIFOs in 
plastic leaded chip carriers. Extremely high speeds are 

PIN CONFIGURATION(1) 

W 28 Vee 
D8 27 D4 
D3 26 05 
D2 25 06 
D1 24 D7 
Do 23 FL 
Xi 22 RS 
FF 21 EF 
00 20 XO 
01 10 19 07 
02 11 18 06 
03 12 17 05 
08 13 16 04 

GND 14 15 R 

DSIP 

NOTE: 
TOP VIEW 2709 drwOt 

1. For module dimensions, please refer to drawing M34 in the packaging 
section. 

PIN NAMES 
W= FL= XI = EF= 
WRITE FIRST LOAD EXPANSION IN EMPTY FLAG 

R= 0= XO= Vcc = 
READ DATAIN EXPANSION OUT POWER 

RS= 0= FF = GND= 
RESET DATAoUT FULL FLAG GROUND 

CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

l:>1990 Integrated Device Technology, Inc. 8.13 

achieved in this fashion due to the use of IDT7203s and 
I DT7204s fabricated in I DT's high performance CEMOS tech
nology. These devices utilize an algorithm that loads and 
empties data on a first-Inlfirst-out basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE ('N) and READ (R) pins. The 
devices have a readlwrite cycle time of 30ns (min.) for com
mercial temperature ranges. 

The devices utilize a 9-bit wide data array to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

FUNCTIONAL BLOCK DIAGRAM 

Do -08 
OJ --Os 

W 

XO 

FL 
Vce 

FF 

EF 

R -
-
RS 

-
XI-

-
XO I-

IDT7204/5 
"- Xi ~L~ -

FF EF 

-kLJ -
-kJ 

DUAL 4-INPUT OR GATE 

1 I 
l xoU 

IDT7204/5 
r-- Xi FL 

- -
FF EF 

2709 drw 02 
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IOT7M P2005/2011 
SK 116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

ABSOLUTE MAXIMUM RATINGS(1) 

Svmbol Ratln~ Com'l. Unit 

VTERM Terminal Voltage with Respect -0.5 to +7.0 V 
toGND 

TA Operating Temperature o to +70 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 2709 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter(1) Conditions 

CIN Input Capacitance VIN = OV 

COUT Output Capacitance VOUT = OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V±10%, TA = O°C to +70°C) 

Symbol Parameter 

!lu!(1) Input Leakage Current (Any Input) 

!IOlP) Output Leakage Current 

Va-! Output Logic "1" Voltage lour = -2mA 

Va. Output Logic "0" Voltage lOUT = SmA 

Icc 1 (3) Operating Current 

Max. Unit 

20 pF 

25 pF 

270911>104 

1cc2(3) Average Standby Current (R = W = AS = FLIRT = VIH) 
1cc3(3) Power Down Current (All Input = Vee - 0.2V) 

NOTES: 
1. Measurements with 0.4 ~ Y,N :s VOUT. 
2. R ~ VIH, 0.4 :S VOUT:S Vcc. 
3. Icc measurements are made with outputs open. 
4. tAA = 20, 25, 30, 35ns. 
5. tAA = 30, 35, 40, SO, 60, 70, 85, 12Ons. 
6. tAA = 40, SO, 50, 70, 85, 12Ons. 

S.13 

COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Veee Commercial 4.5 
Supply Voltage 

GND Supply Voltage 0 

VIH(l) Input High Voltage 2.0 
Commercial 

VIL(l) Input Low Voltage -
Commercial 

NOTE: 

Typ. 

5.0 

0 

-

-

1. 1.5V undershoots are allowed for 10ns once per cycle. 

Max. Unit 

5.5 V 

0 V 

- V 

0.8 V 

270911>103 

IDT7MP200S<4) ID17MP2011 (5) D17MP200S<6) 

Min. Max. Min. Max. Min. Max. Unit 

- 20 - 20 - 20 ~ 

- 20 - 20 - 20 ~ 
2.4 - 2.4 - 2.4 - V 

- 0.4 - 0.4 - 0.4 V 

- 320 - 300 - 132 rnA 

- 30 - 24 - 24 rnA 

- 16 - 16 - 16 rnA 

27091b104 
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IDTIM P200S/2011 
8K116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 
Input Pulse Levels 

Input RiselFall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figure 1, 2 & 3 

+5V 
27091b1 06 

+5V 

480n 480n 

DATAoUT--.-----~ DATAoUT--.---.... 

255n 
30pF* 255n 5pF* 

Figure 1. Output Load Figure 2. Output Load 
(for tRLl, tWLl, and tRHZ) 

• Includes scope and jig capacitances. 

AC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV±1 0%, TA = O°C to +70°C) 

Symbol Parameter 

tRC Read Cycle Time 

tA Access Time 

tRR Read Recovery Time 

tRPW1) Read Pulse Width 

tRLzl2) Read Pulse Low to Data Bus at Low Z 
twLzl2) Write Pulse HiQh to Data Bus at Low Z 

tDV Data Valid from Read Pulse High 

tRHZ(2) Read Pulse High to Data Bus at HiQh Z 

twc Write Cycle Time 

twPW(1) Write Pulse Width 

tWR Write Recovery Time 

tDS Data Set-up Time 

tDH Data Hold Time 

tRSC Reset Cycle Time 
tRS(1) Reset Pulse Width 

tRSR Reset Recovery Time 

tEFl Reset to Emtpy Flag Low 

tREF Read Low to Emtpy Flag Low 

tRFF Read High to Full Flag High 

tWEF Write High to Empty Flag High 

tWFF Write Low to Full Flag Low 

NOTES: 
1. Pulse widths less than minimum value are not allowed. 
2. This parameter is guaranteed by design but not tested. 

7MP200SS20 7MP2005S2S 7MP2005S30 
7MP2011S30 

Min. Max. Min. Max. Min. Max. 

30 - 35 - 40 -
- 20 - 25 - 30 

10 - 10 - 10 -
20 - 25 - 30 -
5 - 5 - 5 -
5 - 5 - 10 -
5 - 5 - 5 -
- 13 - 20 - 20 

30 - 35 - 40 -
20 - 25 - 30 -
10 - 10 - 10 -
15 - 18 - 18 -
0 - 0 - 0 -

30 - 35 - 40 -
20 - 25 - 30 -
10 - 10 - 10 -
- 30 - 35 - 40 

- 20 - 25 - 30 

- 23 - 25 - 30 

- 23 - 25 - 30 

- 20 - 25 - 30 

8.13 

2709 drw 03 

7M20SSS35 
7M2011S3S 
Min. Max. Unit 

45 - ns 

- 35 ns 

10 - ns 

35 - ns 

5 - ns 

10 - ns 

5 - ns 

- 20 ns 

45 - ns 

35 - ns 

10 - ns 

20 - ns 

0 - ns 

45 - ns 

35 - ns 

10 - ns 

- 45 ns 

- 35 ns 

- 35 ns 

- 35 ns 

- 35 ns 

2709tb105 
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IDT7UP200S/2011 
8K 116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV±1 0%, TA = O°C to +70°C) 

7MP2005S40 
7MP2011S40 

Symbol Parameter Min. Max. 

tRC Read Cycle Time 50 -
tA Access Time - 40 

tRR Read Recovery Time 10 -
tRPwll Read Pulse Width 40 -
tRLzl2) Read Pulse Low to Data Bus at Low Z 5 -
tWLP) Wr~e Pulse High to Data Bus at Low Z 10 -
tov Data Valid from Read Pulse High 5 -
tRHZ(2l Read Pulse High to Data Bus at High Z - 25 

twc Wr~e Cycle Time 50 -
twPW(l) Write Pulse Width 40 -
tWR Wr~e Recovery Time 10 -
tos Data Set-up Time 20 -
toH Data Hold Time 0 -
tRSC Reset Cycle Time 50 -
tRS(l) Reset Pulse Width 40 -
tRSR Reset Recovery Time 10 -
tEFL Reset to Emtpy Flag Low - 50 

tREF Read Low to Emtpy Flag Low - 40 

tRFF Read High to Full Flag High - 40 

tWEF Write High to Empty Flag High - 40 

tWFF Wr~e Low to Full Flag Low - 40 
NOTES: 
1. Pulse widths less than minimum value are not allowed. 
2. This parameter is guaranteed by design but not tested. 

7MP200SSS0 
7MP2011SS0 
Min. Max. 

65 -
- 50 

15 -
50 -
10 -
15 -
5 -

- 30 

65 -
50 -
15 -
30 -
5 -

65 -
50 -

15 -
- 65 

- 50 

- 50 

- 50 

- 50 

8.13 

COMMERCIAL TEMPERATURE RANGE 

i7MP200SS60 7MP200SS70 7MP2005S85 7MP20OSS120 
7MP2011S60 7MP2011S70 7MP2011S85 7MP2011S120 

Min. Max. Min. Max. Min. Max. Min. Max. Unit 

75 - 85 - 105 - 140 - ns 

- 60 - 70 - 85 - 120 ns 

15 - 15 - 20 - 20 - ns 

60 - 70 - 85 - 120 - ns 

10 - 10 - 10 - 10 - ns 

15 - 15 - 20 - 20 - ns 

5 - 5 - 5 - 5 - ns 

- 30 - 30 - 30 - 35 ns 

75 - 85 - 105 - 140 - ns 

60 - 70 - 85 - 120 - ns 

15 - 15 - 20 - 20 - ns 

30 - 30 - ~o - 40 - ns 

5 - 10 - 10 - 10 - ns 

75 - 85 - 105 - 140 - ns 

60 - 70 - 85 - 120 - ns 

15 - 15 - 20 - 20 - ns 

- 75 - 85 - 105 - 140 ns 

- 60 - 70 - 85 - 120 ns 

- 60 - 70 - 85 - 120 ns 

- 60 - 70 - 85 - 120 ns 

- 60 - 70 - 85 - 120 ns 

2709 tbI os 
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IDT7MP2005/2011 
SK/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

SIGNAL DESCRIPTIONS: 
INPUTS: 

DATA IN (Do-Os) 
Data Inputs for 9-bit wide data path. 

CONTROLS: 

RESET(RS) . 
Reset is accomplished wheneverthe RESET (RS) input is 

taken to a low state. During RESET, both internal read and 
write pointers are set to the first location. A reset is required 
after power up before a write operation can take place. Both 
the READ ENABLE (R) and WRITE ENABLE (W) inputs must 
be in the high state during reset. 

WRITE ENABLE (W) 
A write cycle is initiated on the falling edge of this input if the 

FULL FLAG (FF) is not set. Data set-up and hold times must 
be adhered to with respect the the rising edge of the WRITE 
ENABLE (W). Data is stored in the RAM array sequentially and 
independently of any ongoing read operation. 

To prevent data overflow, the FULL FLAG (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the FULL FLAG (fF) will go high after 
tRFF, allowing a valid write to begin. 

READ ENABLE fR) 
A read cycle is initiated on the falling edge of the READ 

ENABLE (R) provided the EMPTY FLAG (EF) is notset. The 
data is accessed on a first-in/first-out basis independent of 
any ongoing write operations. After READ ENABLE (R) goes 
high, the Data Outputs (00 through 08) will return to a high 
impedance condition until the next READ operation. When all 
the data has been read from the FIFO, the EMPTY FLAG (EF) 
will go low, inhibiting further read operations with the data 

TIMING WAVEFORM OF RESET CYCLE(1,2) 

t RS 

\-

Vi 

COMMERCIAL TEMPERATURE RANGE 

outputs remaining in a high impedance state. Once a valid 
write operation has been accomplished, the EMPTY FLAG 
(EF) will go high after tWEF and a valid READ can then begin. 

FIRST LOAD (FL) 
This pin is grounded to indicate that it is the first device. In 

the multiple module (depth expansion mode) application, this 
pin on the rest of devices should connect to Vcc for proper 
operation. 

EXPANSION IN (Xi) 
EXPANSION IN (xi) is connected to EXPANSION OUT 

(XO) of the previous (in depth expansion) or same device for 
proper applications. 

OUTPUTS: 

FULL FLAG (FF) 
The FULL FLAG (FF) will go low, inhibiting further write 

operation, when the write pointer is one location from the read 
pointer, indicating that the device is full. If the read pointer is 
not moved after RESET (RS), the FULL FLAG (FF) will go low 
after 8,192 writes for the IDT7MP2005 and 16,384 writes for 
the IDT7MP2011. 

EXPANSION OUT (XO) 
EXPANSION OUT (XO) is connected to'the EXPANSION 

IN (xi) of the same device (single device mode) or the EX
PANSION IN (Xi) of the next device (multiple device, depth 
expansion mode) for proper operation. This output acts as a 
signal to the next device by providing a pulse to the next device 
when the current device reaches the last location of memory. 

DATA OUTPUTS (Oo-Os) 
Data outputs for a 9-bit wide data path. This output is in a 

high impedance condition whenever READ fR) is in a high 
state. 

jf-

~1-

14- tEFL 

.... t RSR 14-,'-------
2709 drw 04 

NOTES: 
1. IRse = IRS + IRSR 

2. W and ~ = VIH during RESET. 

S.13 5 



IDT7M P200512011 
8K 116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF ASYNCHRONOUS WRITE AND READ OPERATION 

a 0-0 8 ------{ 

___ F~-----twpw------~--
W--l _ ___ --II 

D o-D 8 -------( ..... ________ -' J-------« DATA IN VALID )>-----
2709 drw05 

TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 

LAST WRITE FIRST READ ADDITIONAL FIRST 
READS WRITE 

W 

FF 

2709drw06 

TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 

LAST READ FIRST WRITE ADDITIONAL FIRST 
WRITES READ 

W 

11 
EF 

DATA OUT ---t----{ 

2709 drw07 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

8.13 6 



IDT7M P200S/2011 
SKl16K x 9 CMOS PARALLEL IN·OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OFTHE EMPTY FLAG CYCLE 

tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1) 

EF 

2709 drw 08 

NOTE: 
1. (tRPE = tRPW) 

TIMING WAVEFORM OF THE FULL FLAG CYCLE 

tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1) 

w 
2709 drw 09 

NOTE: 
1. (IWPF = IWPW) 

S.13 7 



IDT7MP200S/2011 
8K 116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

OPERATING MODES 

SINGLE DEVICE MODE 
A single IDT7MP200S/2011 may be used when the appli

cation requirements are for 8,192/16,384 words or less. The 
IDT7MP200S/2011 is in a Single Device Configuration when 
the EXPANSION IN (xi) control input is connected to the EX
PANSION OUT (XO) of the device and the FIRST LOAD (FL) 
control pin is grounded (see Figure 8). 

WIDTH EXPANSION MODE 
Word width may be increased simply by connecting the 

corresponding input control signals of multiple devices. Status 
flags (EF and FF) can be detected from anyone device. Figure 
9 demonstrates an 18-bitwordwidth by using two IDT7MP200S1 
2011. Any word width can be attained by adding additional 
IDT7MP200S/2011 s. 

DEPTH EXPANSION (DAISY CHAIN) MODE 
The IDT7MP200S/2011 can easily be adapted to applica

tions when the requirements are forgreaterthan 8,192/16,384 
words. Figure 1 0 demonstrates Depth Expansion using three 
IDT7MP200S/2011. Any depth carl be attained by adding ad
ditionallDT7MP200S/2011 s. The IDT7MP200S/2011 oper
ate in the Depth Expansion configuration when the following 
conditions are met: 
1. The first device must be deSignated by grounding the 

FIRST LOAD (FL) control input. 
2. All other devices must have FL in the high state. 
3. The EXPANSION OUT (XO) pin of each device must be 

tied to the EXPANSION IN (xi) pin of the next device. 
(See Figure 10.) 

EXPANS ION OUT (XO) 

I 
WRITE (W) 

9, 
" / IDT DATAIN (D) 

FULL FLAG (FF) 
RESET (RS) 

, v 7MP2005 
7MP2011 

EX PANS ION IN XI -j ( ) 

COMMERCIAL TEMPERATURE RANGE 

4. External logic is needed to generate a composite FULL 
FLAG (FF) and EMPTY FLAG (EF). This requires the 
logical AN Ding of al\ EFs and logical ANDing of al\ FFs_ 
(Le. all must be set to generate the correct composite FF 
or EF). (See Figure 10.) 

COMPOUND EXPANSION MODE 
The two expansion techniques described above can be 

applied together in a straight forward manner to achieve large 
FIFO arrays. (See Figure 11.) 

BIDIRECTIONAL MODE 
Applications which require data buffering between two 

systems (each system capable of READ and WRITE opera
tions) can be achieved by pairing IDT7MP200S/2011s as 
shown in Figure 12. Care must be taken to assure that the ap
propriate flag is monitored.EY each system (Le. FF is moni
tored on the device where W is used; EF is monitored on the 
device where R is used). Both Depth Expansion and Width 
Expansion may be used in this mode. 

DATA FLOW-THROUGH MODES 
Two types of flow-through modes are permitted with the 

IDT7MP200S/2011: a read flow-through mode and write flow
through mode. For the read flow-through mode (Figure 13), 
the FIFO permits a reading of a single word of data immedi
ately after writing one word of data into the completely empty 
FIFO. 

In the write flow-through mode (Figure 14), the fiFO 
permits a writing of a single word of data immediately after 
reading one word of data from a completely full FIFO. 

READ (R) 
9, 

" L ) DATAouT(Q) , 
v EMPTY FLAG (EF) 

~ 
FIRST LOAD (FL) 

2709drw 10 

Figure 8. Block Diagram of Single IDT7MP200SnMP2011 FIFO 
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IDT7MP2005/2011 
8K116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

NOTE: 

DATAIN (0) 

WRITE (W) 

FULL FLAG (FF) 

RESET (RS) 

-} Ii .1'. 

I V 

-
(XO) 

~. 
/ 

I 

-- -
lOT 

7MP20051 
7MP2011 

- --

lXi 
7=fq,L 

(XO) 
.J-.. 

V 

----
lOT READ (i=l) 

7M P200 51 
7MP2011 EMPTY FLAG (EF) 
----l-lF 

iXi 

~ 

IRST LOAD (FL) 

DATA OUT (Q) 

2709 drw 11 

1. Flag detection is accomplished by monitoring the ~ and ~ signals on either (any) device used in the width expansion configuration. Do not connect any 
output control signals together. . 

Figure 9. Block Diagram of 8,192 x 18/16,384 x 18 FIFO Memory Used In Width Expansion Mode 

TRUTH TABLES 
TABLE I-RESET 
Single Device Configuration/Width Expansion Mode 

Inputs 

Mode RS Xl 
Reset 0 0 

ReadiWrite 1 0 

NOTE: 
1. Pointer will increment if flag is High. 

Internal Status 

Read Pointer Write Pointer 

Location Zero Location Zero 
Increment(l) Increment(l) 

TABLE II-RESET AND FIRST LOAD TRUTH TABLE 
Depth Expansion/Compound Expansion Mode 

Inputs Internal Status 

Mode RS FE Xl Read Pointer Write Pointer 

Reset First Device 0 0 (1) Location Zero Location Zero 

Reset All Other Devices 0 1 (1) Location Zero Location Zero 

ReadiWrite 1 X (1) X X 
NOTE: 
1. xris connected to XO of previous device. See Figure 10. 
2. RS = Reset Input, R: = First Load, ~ = Empty Flag Output, ~ = Flag Full Output, xr = Expansion Input. 

8.13 

~ 
0 

X 

~ 
0 
0 

X 

Outputs 

FF 
1 

X 
2709tbl08 

Outputs 

FF 
1 

1 

X 
2709 tbl09 

9 



I DT7M P2005/20 11 
8K 116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

W--------------~------~ ~=_~~~----------R 

D ____ -----"9'-+-___ -..,....., o 

r+~+-r-----------vcc 

RS-----------------+-~ 
FL 

XI 
2709 drw 12 

Figure 10. Block Diagram of 24,576 x 9/49,152 x 9 FIFO Memory (Depth Expansion) 

Oo-OS 09-017 
o (N-S) -ON 

Oo-OS 09-017 O(N-S)-ON 

IDT7MP200S1 IDT7MP200S1 IDT7MP200S1 
7MP2011 7MP2011 7MP2011 

R,W,RS DEPTH DEPTH DEPTH 
EXPANSION EXPANSION EXPANSION 

BLOCK BLOCK BLOCK 

Do-Ds D9-D17 
D(N-S) -DN Do-DN ________________________________________ __ 

D9-DN D1S-DN 
2709 drw 13 

Figure 11. Compound FIFO Expansion I 

I 
I 

NOTES: 
1. For depth expansion block see DEPTH EXPANSION Section and Figure 10. 
2. For Flag detection see WIDTH EXPANSION Section and Figure 9. 

8.13 10 



IDT7MP200S/2011 
8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

As 
EFs 

COMMERCIAL TEMPERATURE RANGE 

XOB (TO (XI) OF THE SAME DEVICE) 

FL 
SYSTEM A 

AA 
(TO (XI) OF THE SAME DEVICE) Xo A 

EFA 

Ws 

FFs 

Figure 12. Bidirectional FIFO Mode 

DATA IN 

3V 

w 

R OV 

EF OV 

DATA OUT 

Figure 13. Read Data Flow-Through Mode 

3V 

R 

w OV 

FF OV 

DATA IN 

DATA OUT ~ DATAOUTVALID )@ 

Figure 14. Write Data Flow-Through Mode 

8.13 

SYSTEM S 

2709 drw 14 

2709 drw 15 

tOH 

2709 drw 16 
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IOTIMP200S/2011 
8K 116K x 9 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

lOT XXXX A 999 A A 

Device Type Power Speed Package Processl 
Temperature 

Range 

LSlank 
L-----------l: V FR-4 DSIP (Dual Single In-line Package) 

20 
25 
30 
35 
40 

1-------------l 50 Speed in Nanoseconds 

60 
70 
85 
120 

'----------------1: S Standard Power 

J 7MP2005 8K x 9 FIFO Module 
L--_______________ -I

1 
7MP2011 16K x 9 FIFO Module 

8.13 
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32K x 9 IDT7M207S 

~ CMOS PARALLEL IN-OUT 
FIFO MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• First-In/First-Out memory module 
• 32K x 9 organization 
• High speed: 30ns (max.) access time 
• Asynchronous and simultaneous read and write 
• Fully expandable by both word depth and/or bit width 
• MASTER/SLAVE multiprocessing applications 
• Bidirectional and rate buffer applications 
• Empty and Full warning-flags 
• High-performance CEMOSTM technology 
• Single 5V (±1 0%) power supply 

DESCRIPTION: 
IDT7M207S is a FIFO memory modules constructed on a 

multi-layered ceramic substrate using fcrur IDT7205 (8K x 9) 
FIFOs in lead less chip carriers. Extremely high speeds are 
achieved in this fashion due to the use of I DT7205s fabricated 
in lOT's high performance CEMOS technology. These de
vices utilize a algorithm that loads and empties data on a first-

FUNCTIONAL BLOCK DIAGRAM 

Do -08 
00-08 

VIi 

XO 

R 

RS 

XI-

I 

L 
T 
I 

in/first-out basis. The device uses Full and Empty flags to 
prevent data overflow and underflow and expansion logic to 
allow for unlimited expansion capability in both word size and 
depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
devices have a readlwrite cycle time of 30ns (min.) for com
mercial and 35ns (min.) for military temperature ranges. 

The devices utilize a 9-bit wide data array to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

lOT's Military FIFO modules have semicondutor 
components manufactued in compliance with the latest revision 
of MIL-STD-883, Class B, making them ideally suited to 
applications demanding the highest level of performance and 
reliability. 

1 

I I 
1 I I 

XO t-- l XO U 
1017205 1017205 

FL 
Vcc 

FF 

EF 

XO -

1017205 

-XI 
FL l 

FF EF 

--('""1 --
--0 

DUAL 4-INPUTOR GATE 

CEMOS Is a trademark of Integrated Device Technology. Inc. 

XI 
FF 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

el990 Integrated Device Technology. Inc. 8.14 

FL 
-
EF 

XO 

1017205 
- XI FL 

FF EF 

XI 
-
FF 

FL 
EF 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 

PIN CONFIGURATION(1) 

VI 
D8 
D3 3 
D2 4 
Dl 5 
Do 
Xi 7 
FF 8 
Qo 9 
01 10 
02 11 
03 12 
08 13 

GND 14 

DIP 

28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 

TOP VIEW 

NOTE: 

Vee 
D4 
D5 
D6 
D7 
FL 
RS 
EF 
XO 
07 
06 
05 
04 
R 

2718drwOl 

1. For module dimensions, please refer to drawing M1 in the packaging 
section. 

8.14 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN NAMES 
w= FL. XI = ~-
WRITE FIRST LOAD EXPANSION IN EMPTY FLAG 

R= D.s XO= Vee-
READ DATAIN EXPANSION OUT POWER 

RS ... 0- FF= GND-
RESET DATAoUT FULL FLAG GROUND 

27181bIOl 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'!. Mil. Unit 

VTERM' Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2718tbl02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Mln_ 

VeeM Military Supply 4.5 
Voltage 

Vee Commercial 4.5 
Supply Voltage 

GND Supply Voltage 0 

VIH(l) Input High Voltage 2.0 
Commercial 

VIH Inp,ut High Voltage 2.2 
Military 

VIL(l) Input Low Voltage -
Commercial and 
Military 

Typ_ Max. 

5.0 5.5 

5.0 5.5 

0 0 

- -

- -

- 0.8 

above those indicated in the operational sections of this specification is not NOTE: 
implied. Exposure to absolute maximum rating conditions for extended 1. 1.SV undershoots are allowed for 1 Ons once per cycle. 
periods may affect reliabilty. 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter(l) Condition Max. Unit 

CIN Input Capacitance VIN = OV 40 pF 

COUT Output Capacitance VOUT = OV 60 pF 

NOTE: 27181b104 

1. This parameter is guaranteed by design but not tested. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V±10%, TA = O°C to +70°C; and -55°C to +125°C) 

IDT7M207S IDT7M207S 
Commercial Military 

Symbol Parameter Min. Max. Min. Max_ 
IU(l) Input Leakage Current (Any Input) -5 5 -10 10 
101.(2) Output Leakage Current -10 10 -10 10 

Va-! Output Logic "1" Voltage lour = -2mA 2.4 - 2.4 -
Va. Output Logic "0" Voltage lOUT = 8mA - 0.4 - 0.4 

icc 1 (3) Average Vee Power Supply Current - 600 - 720 
icc2(3) Average Standby Current (R = W = AS = FURT = VIH) - 48 - 100 

1CC3(3) Power Down Current (All Input = Vee - 0.2V) - 32 - 48 

NOTES: 
1. Measurements with 0.4:s VIN:S VOUT. 
2. R ~ VIH, 0.4 :S VOUT:S Vcc. 
3. Icc measurements are made with outputs open. 

8.14 

Unit 

V 

V 

V 

V 

V 

V 

27181b103 

Unit 

~ 

~ 
V 

V 

rnA 

rnA 

rnA 
Z7181b1 04 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels 

Input RiselFall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figure 1, 2 & 3 

27181b1 06 

+5V 

4800 

DATA OUT ---r---.... 

2550 
30pF* 

+5V 

4800 

DATA OUT --,----, 

2550 
5pF* 

Figure 1. Output Load Figure 2. Output Load 
(for tRLZ, tWLZ, and tRHZ) 

* Includes scope and jig capacitances. 

AC ELECTRICAL CHARACTERISTICS 
VCC = 5.0V±10%, TA = O°C to +70°C and -55°C to +12S°C) 

2718 drw 03 

7M207S30 7M207S35 7M207S40 
(Com'l. Only) 

Symbol Parameter Min. Max. Min. Max. Min_ Max. 

tRC Read Cycle Time 40 - 45 - 50 -
tA Access Time - 30 - 35 - 40 

tRR Read Recovery Time 10 - 10 - 10 -
tRPW(1) Read Pulse Width 30 - 35 - 40 -
tRLz{2) Read Pulse Low to Data Bus at Low Z 5 - 5 - 5 -
tWLz(2) Write Pulse High to Data Bus at Low Z 10 - 10 - 10 -
tDV Data Valid from Read Pulse High 5 - 5 - 5 -
tRHZ(2) Read Pulse High to Data Bus at High Z - 20 - 20 - 25 

twc Write Cycle Time 40 - 45 - 50 -
twpw(1) Write Pulse Width 30 - 35 - 40 -
tWR Write Recovery Time 10 - 10 - 10 -
tos Data Set-up Time 18 - 20 - 23 -
toH Data Hold Time 0 - 0 - 0 -
tRSC Reset Cycle Time 40 - 45 - 50 -
tRS(1) Reset Pulse Width 30 - 35 - 40 -
tRSR Reset Recovery Time 10 - 10 - 10 -
tEFL Reset to Emtpy Flag Low - 40 - 45 - 55 

tREF Read Low to Emtpy Flag Low - 30 - 35 - 40 

tRFF Read High to Full Flag High - 30 - 35 - 40 

tWEF Write High to Empty Flag High - 30 - 35 - 40 

tWFF Write Low to Full Flag Low - 30 - 35 - 40 

NOTES: 
1. Pulse widths less than minimum value are not allowed. 
2. Values guaranteed by design, not currently tested. 

8.14 

7M207SSO 

Min. Max_ Unit 

65 - ns 

- 50 ns 

15 - ns 

50 - ns 

10 - ns 

15 - ns 

5 - ns 

- 30 ns 

65 - ns 

50 - ns 

15 - ns 

30 - ns 

5 - ns 

65 - ns 

50 - ns 

15 - ns 

- 65 ns 

- 50 ns 

- 50 ns 

- 50 ns 

- 50 ns 

2718 tbl 05 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 

AC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V±10%, TA = O°C to +70°C and -55°C to +125°C) 

Symbol Parameter 

tRC Read Cycle Time '> 

tA Access Time 

tRR Read Recovery Time 

tRPW1) Read Pulse Width 

tRlz(2) Read Pulse Low to Data Bus at Low Z 
tWlz(2) Write Pulse High to Data Bus at Low Z 

tDV Data Valid from Read Pulse High 

tRHZ(2) Read Pulse High to Data Bus at High Z 
twc Write Cycle Time 

twPW(1) Write Pulse Width 

tWR Write Recovery Time 

tDS Data Set-up Time 

tDH Data Hold Time 

tRSC Reset Cycle Time 

tRS(1) Reset Pulse Width 

tRSR Reset Recovery Time 

tEFl Reset to Emtpy Flag Low 

tREF Read Low to Emtpy Flag Low 

tRFF Read High to Full Flag High 

tWEF Wr~e High to Empty Flag High 

tWFF Write Low to Full Flag Low 

NOTES: 
1. Pulse widths less than minimum value are not allowed 
2. Values guaranteed by design, not currently tested. 

8.14 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

7M207S60 7M207S70 7M207585 7M207S120 
Min. Max. Min. Max. Min. Max. Min. Max. Unit 

75 - 85 - 105 - 140 - ns 

- 60 - 70 - 85 - 120 ns 

15 - 15 - 20 - 20 - ns 

60 - 70 - 85 - 120 - ns 

10 - 10 - 10 - 10 - ns 

15 - 15 - 20 - 20 - ns 

5 - 5 - 5 - 5 - ns 

- 30 - 30 - 30 - 35 ns 

75 - 85 - 105 - 140 - ns 

60 - 70 - 85 - 120 - ns 

15 - 15 - 20 - 20 - ns 

30 - 30 - 40 - 40 - ns 

5 - 10 - 10 - 10 - ns 

75 - 85 - 105 - 140 - ns 

60 - 70 - 85 - 120 - ns 

15 - 15 - 20 - 20 - ns 

- 75 - 85 - 105 - 140 ns 

- 60 - 70 - 85 - 120 ns 

- 60 - 70 - 85 - 120 ns 

- 60 - 70 - 85 - 120 ns 

- 60 - 70 - 85 - 120 ns 

2718 tbl 08 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 

SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (Do-Os) 
Data Inputs for 9-bit wide data path. 

CONTROLS: 

RESET (AS) 
Reset is accomplished whenever the RESET (RS) input is 

taken to a low state. During RESET, both internal read and 
write pointers are set to the first location. A reset is required 
after power up before a write operation can take place. Both 
the READ ENABLE (R"j and WRITE ENABLE (Iii) inputs must 
be in the high state during reset. 

WRITE ENABLE (W) 
A write cycle is initiated on the falling edge of this input if the 

FULL FLAG (FF) is not set. Data set-up and hold times must 
be adhered to with respect the the rising edge of the WRITE 
ENABLE (Iii). Data is stored in the RAM array sequentially and 
independently of any ongoing read operation. 

To prevent data overflow, the FULL FLAG (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the FULL FLAG (FF) will go high after 
tRFF, allowing a valid write to begin. 

READ ENABLE (R) 
A read cycle is initiated on the falling edge of the READ 

ENABLE (R) provided the EMPTY FLAG (EF) is not set. The 
data is accessed on a first-in/first-out basis independent of 
any ongoing write operations. After READ ENABLE (il) goes 
high, the Data Outputs (00 through 08) will return to a high 
impedance condition until the next READ operation. Wh~n all 
the data has been read from the FIFO, the EMPTY FLAG (EF) 

TIMING WAVEFORM OF RESET CYCLE(1,2) 

t RS 

RS ~t-
1\ 

Vi 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

will go low, inhibiting further read operations with the data 
outputs remaining in a high impedance state. Once a valid 
write operation has been accomplished, the EMPTY FLAG 
(EF) will go high after tWEF and a valid READ can then begin. 

FIRST LOAD (FL) 
This pin is grounded to indicate that it is the first device. In 

the multiple module (depth expansion mode) application, this 
pin on the rest of devices should connect to Vcc for proper 
operation. 

EXPANSION IN (xi) 
EXPANSION IN (Xi) is connected to EXPANSION OUT 

(XO) of the previous (in depth expansion) or same device for 
proper applications. 

OUTPUTS: 

FULL FLAG (FF) 
The FULL FLAG (FF) will go low, inhibiting further write 

operation, when the write pointer is one location from the read 
pointer, indicating that the device is full. If the read pointer is 
not moved after RESET (RS). the FULL FLAG (FF) will go low 
after 32,768 writes for the IDT7M207. 

EXPANSION OUT (XO) 
EXPANSION OUT (XO) is connected to the EXPANSION 

IN (Xi) of the same device (single device mode) orthe EXPAN
SION IN (Xi) of the next device (multiple device, depth 
expansion mode) for proper operation. This output acts as a 
signal to the next device by providing a pulse to the next device 
when the current device reaches the last location of memory. 

DATA OUTPUTS (Oo-Os) 
Data outputs for a 9-bit wide data path. This output is in a 

high impedance condition whenever READ (R) is in a high 
state. 

1/ r 

~t-
11\ 

f4--,-- t E FL -t RSR f4--
EF q---

2718 drw 04 

NOTES: 
1. tRse = tRS + tRS R 
2. Wand R = VIH during RESET. 

S.14 6 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF ASYNCHRONOUS WRITE AND READ OPERATION 

a 0-0 8 ------{ 

___ F~-----twpw------~--
W~ _ ___ --II 

00-08 -------~ ..... ________ ~}----1( DATA IN VALID »)-----
2718 drw 05 

TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 

LAST WRITE FIRST READ ADDITIONAL FIRST 
READS WRITE 

w 

2718drw06 

TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 

LAST READ FIRST WRITE ADDITIONAL FIRST 
WRITES READ 

w 

DATA OUT --+----{ 

2718 drw07 

NOTE: 
1. This parameter is guaranteed by design but not tested. 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM FOR THE EMPTY FLAG CYCLE 

t RPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1) 

w 

EF 

2718 drw 08 ' 

NOTE: 
1. (tRPE = tRPW) 

TIMING WAVEFORM FOR THE FULL FLAG CYCLE 

tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1) 

W 
2718 drwOO 

NOTE: 
1. (twPF = twpw) 

8.14 8 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN·OUT FIFO MODULE 

OPERATING MODES 

SINGLE DEVICE MODE 
A single IDT7M207 may be used when the application 

requirements are for 32,768 words or less. The IDT7M207 is 
in a Single Device Configuration when the EXPANSIO~ 
(Xi) control input is connected to th~EXPANSION OUT (m.) 
of the device and the FIRST LOAD (FL) control pin is grounded 
(see Figure 8). 

WIDTH EXPANSION MODE 
Word width may be increased simply by connecting the 

corresponding input control signals of multiple devices. Status 
flags (EF and FF) can be detected from anyone device. Figure 
9 demonstrates an 18·bitword width by using two IDT7M207s. 
Any word width can be attained by adding additional 
IDT7M207s. 

DEPTH EXPANSION (DAISY CHAIN) MODE 
. The I DT7M207 can easily be adapted to applications when 
the requirements are forgreaterthan 32,768 words. Figure 10 
demonstrates Depth Expansion using three IDT7M207s. Any 
depth can be attained by adding additionallDT7M207s. The 
IDT7M207 operate in the Depth Expansion configuration 
when the following conditions are met: 
1. The first device must be designated by grounding the 

FIRST LOAD (FL) control input. 
2. AJI other devices must have FL in the high state. 
3. The EXPANSION OUT (~ pin of each device must be 

tied to the EXPANSION IN (Xi) pin of the next device. 
(See Figure 10.) 

EXPANS ION OUT (XO) 

I 
WRITE (W) 

9, "-
7 lOT DATAIN (D) 

FULL FLAG (FF) 
RESET (RS) 

I v 7M207 

N IN XI EXPANSIO () i 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

4. External logic is. needed to generate a composite FULL 
FLAG (FF) and EMPTY FLAG (EF). This requires the 
logical ANDing of all EFs and logical ANDing of all FFs_ 
(Le. all must be set to generate the correct composite FF 
or EF). (See Figure 10.) 

COMPOUND EXPANSION MODE 
The two expansion techniques described above can be 

applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 11). 

BIDIRECTIONAL MODE 
Applications which require data buffering between two 

systems (each system capable of READ and WRITE opera· 
tions) can be achieved by pairing IDT7M207s as shown in 
Figure 12. Care must be taken to assure that the appropriate 
flag is monitored by each system (Le. FF is monitored on the 
device where iN is used; EF is monitored on the device where 
R is used). Both Depth Expansion and Width Expansion may 
be used in this mode. 

DATA FLOW-THROUGH MODES 
Two types of flow-through modes are permitted with the 

IDT7M207: a read flow·through mode and write flow-through 
mode. Forthe read flow-through mode (Figure 13), the FIFO 
permits a reading of a single word of data immediately after 
writing one word of data into the completely empty FIFO. 

In the write flow·through mode (Figure 14), the FIFO 
permits a writing of a single word of data immediately after 
reading one word of data from a completely full FIFO. 

READ (R) 
9, "-
/ DATAour(Q) 

I v -
EMPTY FLAG (EF) 

-

~ 
FIRST LOAD (FL) 

2718 drw 10 

Figure 8. Block Diagram of Single IDT7M207 FIFO 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

NOTE: 

DATAIN (0) 

WRITE (Iii) 

FULL FLAG (FF) 

RESET (RS) 

~Ii ~ 
I I V 

-
(XO) 

~ 
/ 

I 

---
IDT 

7M207 

-- -

tXi 
I i' ~FCi 

(XO) 
f'\. 

V 

- --
IDT READ (R) 

7M207 
EMPTY FLAG (EF) 

- --

lJ-F 
tXi 

=b 

IRST LOAD (FL) 

DATAour(Q) 
I V 

2718drw 11 

1. Flag detection is accomplished by monitoring the ~ and ~ signals on either (any) device used in the width expansion configuration. Do not connect 
any output control signals together. 

Figure 9. Block Diagram of 32,768 x 18 FIFO Memory Used In Width Expansion Mode 

TRUTH TABLES 
TABLE I-RESET 
Single Device Configuration/Width Expansion Mode 

Inputs 

Mode RS Xl 
Reset 0 0 

ReadlWrite 1 0 

NOTE: 
1. Pointer will increment if flag is High. 

Internal Status 

Read Pointer Write Pointer 

Location Zero Location Zero 

Increment(1) Increment( 1) 

TABLE II-RESET AND FIRST LOAD TRUTH TABLE 
Depth Expansion/Compound Expansion Mode 

Inputs Internal Status 

Mode "AS R: Xl Read Pointer Write Pointer 

Reset First Device 0 O· (1) Location Zero Location Zero 

Reset All Other Devices 0 1 (1) Location Zero Location Zero 

ReadlWrite 1 X (1) X X 

NOTE: 
1. xris connected to XC of previous device. See Figure 10. 
2. RS = Reset Input, l=t: = First Load, ~ = Empty Flag Output, FF = Flag Full Output, Xi = Expansion Input. 

8.14 

Outputs 

EF FF 
0 1 

X X 

2718 tbl 08 

Outputs 

EF FF 
0 1 
0 1 
X X 

2718 tbl 09 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN·OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

R,W,RS 

w------------~-----=~ 

D ----"9'-+--_-.....--, 

RS ---------+-~ 

IDT 
7M207 

IDT 
7M207 

XI 

I---::~----..>----+-----R 
EF 

o 

t-t--.--t-t------ Vee 

2718 drw 12 

Figure 10. Block Diagram of 98,304 x 9 FIFO Memory (Depth Expansion) 

Oo-Oa 09-017 

Oo-Oa 09-017 

IDT7M207 IDT7M207 IDT7M207 
DEPTH DEPTH DEPTH 

EXPANSION EXPANSION EXPANSION 
BLOCK BLOCK BLOCK 

Do-Da 09-D17 
O(N-a) -ON 

Dg-DN 
OO-DN ____________ ~------------------

D1a-DN 

O(N-a)-ON 

D(N-a) -DN 
2718 drw 13 

Figure 11. Compound FIFO Expansion 

NOTES:' 
1: For depth expansion block see DEPTH EXPANSION Section and Figure 10, 
2. For Flag detection see WIDTH EXPANSION Section and Figure 9. 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Rs 
EFs 
XOB (TO (XI) OF THE SAME DEVICE) 

SYSTEM A 

RA 
(TO (XI) OF THE SAME DEVICE) XO A 

EFA 

FL 

Vis 

FL 

Figure 12. Bidirectional FIFO Mode 

DATA IN 

3V 

w 

R OV 

EF OV 

tWL 

DATAoUT ------~--------------------~H 

Figure 13. Read Data Flow-Through Mode 

3V 

w OV 

OV 

DATA IN 

SYSTEMS 

2718 drw 14 

2718 drw 15 

tOH 

DATA OUT m ----...., DATAoUTVALID m _________ _ 
. ~ 2718drw16 

Figure 14. Write Data Flow-Through Mode 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT xxxx A 999 A A 

Device Type Power Speed Package Process/ 
Temperature 

Range 

y~lank Commercial (O°C to+70°C) 
Military (-55°C to+125°C) 

Semiconductor components 
compliant to MIL-STD-883, Class 8 

L--______ --j~ C Sidebraze DIP (Dual In-line Package) 

30 (commercial only) 
35 
40 

'---------------i 50 Speed in Nanoseconds 
60 
70 
85 
120 

'-------------------!: S Standard Power 

L--_________________ -I: 7M207 32K x 9 FIFO Module 

2718drw 17 
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G 32K x 18 & 16K x 18 PRELIMINARY 

CEMOSTM PARALLEL IDT7MP2009 

IN-OUT FIFO MODULE IDT7MP2010 
Integrated Device Technology, Inc. 

FEATURES: 
• First-In/First-Out memory module 
• 32K x 18 organization (IDT7MP2009) 
• 16K x 18 organization (IDT7MP2010) 
• High speed: 20ns (max.) access time 
• Separate upper and lower 9-bit Xi and XO 
• Asynchronous and simultaneous read and write 
• Fully expandable by both word depth and/or bit width 
• MASTER/SLAVE multiprocessing applications 
• Bidirectional and rate buffer applications 
• Empty and Full warning-flags 
• High-performance CEMOSTM technology 
• Single 5V (±1 0%) power supply 

DESCRIPTION: 
IOT7MP2009/7MP2010 are FIFO memory modules con

structed on multi-layered epoxy laminate (FR-4) substrate by 
mounting eight IDT7205 (8K x 9) or IOT7204 (4K x 9) FIFOs 

FUNCTIONAL BLOCK DIAGRAM 
XI 

~ 
~ 

Vi 
00-17 
~ 

.~ 

.~ I-

RS 
R 
Vi 
00-17 
Fe 

~ RS 

-~ 
-Vi 

00-17 

I-RS 

in plastic leaded chip carriers. Extremely high speeds are 
achieved in this fashion due to the use of IDT7205s and 
IOT7204s fabricated in lOT's high performance CEMOS tech
nology. These devices utilize an algorithm that loads and 
empties data on a first-inlfirst-out basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
devices have a readlwrite cycle time of 30ns (min.) for com
mercial temperature ranges; 

The devices utilize a 18-bit wide data array to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

1 
XI ~ 
2x 

IDTI20415 
00-17 00-17 

X5 r1' 

I ncr-XI ~ 
2x 

IDTI20415 
00-17 ~ 

X5 r1' 

I 
XI ~ --
2x -V~ 

41-,--R 
IDTI20415 

Vi 1-:"'-I--

00-17 

xo 
I 

L...- RS Xi 
L-- !=i 2x 

IDTI20415 
L----. Vi 

00-17 

xo 
J 

CEMOS Is a trademark of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

e1990 Integrated Device Technology, Inc. 8.15 

00-17 

r1' 

~ 

00-17 

~ 

----4 

~-

- -

-
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IDT7MP2009/2010 
32K 116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1) PIN NAMES 

GNO W= FL = XIH, XIL = EF ... 

XIL 3 
2 Vee 

4 XOL 
Do 5 

WRITE FIRST LOAD EXPANSION IN EMPTY FLAG 

R= DO-17 = XOH, XOL = Vcc= 

01 7 
6 OJ READ DATAIN EXPANSION OUT POWER 

D2 9 8 01 RS= 00-17 = FF = GND= 

03 11 
10 02 RESET DATAoUT FULL FLAG GROUND 

04 13 
12 OJ 

05 15 
14 04 

De 17 16 Q; 

07 19 18 Q; 

08 21 20 07 

Fe 23 
22 Q; 

W 25 24 AS 

Vee 27 26 GNO 

FF 28 R 
29 

XIH 31 30 EF 

32 XOH 
[)g 33 

010 35 
34 Q; 

011 37 36 010 

012 39 
38 011 

013 41 
40 012 

014 43 
42 013 

015 45 
44 014 

016 47 46 015 

017 49 
48 016 

Vee 51 
50 017 

52 GNO 

ZIP 2799 drw 02 

TOP VIEW 

NOTE: 
1. For module dimensions, please refer to drawing M45 in the packaging 

section. 
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IDT7M P2009/201 0 
32K116K x 18 CMOS PARALLEL IN·OUT FIFO MODULE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Unit 

VTERM Terminal Voltage with Respect -0.5 to +7.0 V 
toGND 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 rnA 

NOTE: 2709 tbl 02 

1. Stresses greaterthan those listed under ABSOLUTE MAXI MU M RA TI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Parameter(1) Conditions 

CIN Input Capacitance VIN = OV 

COUT Output Capacitance VOUT= OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

DC ELECTRICAL CHARACTERISTICS 
( VCC = 5.0V ±1 0%, TA = O°C to + 70°C) 

Symbol Parameter 

IIUI(1) Input Leakage Current (Any Input) 

IIOLP) Output Leakage Current 

VOH Output Logic "1" Voltage lour = -2mA 

Va.. Output Logic "0" Voltage louT ... SmA 

ICC1(3) Operating Current 

Max. Unit 

SO pF 

120 pF 

2709 tbl 04 

ICC2(3) Average Standby Current (R = W = RS = FURT = VIH) 

1CC3(3) Power Down Current (All Input = Vcc - 0.2V) 

NOTES: 
1. Measurements with 0.4 S VIN S VOUT. 
2. R ~ VIH, 0.4 S VOUT S Vcc. 
3. Icc measurements are made with outputs open. . 
4. 1M = 20. 25, 30, 35ns. 
5. 1M = 30, 35, 40, SO, GO, 70, 85, 120ns. 
6. 1M = 40, SO, GO, 70, 85, 120ns. 

8.15 

COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vccc Commercial 4.5 
Supply Voltage 

GND Supply Voltage 0 

VIH(1) Input High Voltage 2.0 
Commercial 

VIL(1) Input Low Voltage -
Commercial 

NOTE: 

Typ. 

5.0 

0 

-

-

1. 1.5V undershoots are allowed for 1 Ons once per cycle. 

Max. Unit 

5.5 V 

0 V 

- V 

O.S V 

2709 tbl 03 

IDT7MP201 (14) IDT7MP200g(5) IDT7MP201Q(8) 

Min. Max. Min. Max. MIn. Max. Unit 

- 20 - 20 - 20 ~ 

- 20 - 20 - 20 ~ 
2.4 - 2.4 - 2.4 - V 

- 0.4 - 0.4 - 0.4 V 

- 1280 - 1200 - 975 rnA 

- 115 - 100 - 100 rnA 

- 65 - 65 - 65 rnA 
2709tb104 
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IDT7M P2009/201 0 
32K 116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 
Input Pulse Levels 

Input RiselFall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figure 1,2 & 3 

2709tbl 06 

+5V +5V 

48011 

DATAoUT--~~----· DATA OUT 

25511 OpF* 

Figure 1. Output Load 

25511 5pF* 

Figure 2. Output Load 
(for tRLZ, twLZ, and tRHZ) 

* Includes scope and jig capacitances. 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 10%, TA = O°C to +70°C) 

7MP2010S20 7MP2010S25 7MP2010S30 
7MP2009S30 

Syr;nbol Parameter Min. Max. Min. Max. Min. Max_ 

tRC Read Cycle Time 30 - 35 - 40 -
tA Access Time - 20 - 25 - 30 

tRR Read Recovery Time 10 - 10 - 10 -
tRPW') Read Pulse Width 20 - 25 - 30 -
tRLz(2) Read Pulse Low to Data Bus at Low Z 5 - 5 - 5 -
tWLz(2) Write Pulse High to Data Bus at Low Z 5 - 5 - 10 -

tov Data Valid from Read Pulse High 5 - 5 - 5 -
tRHZ(2) Read Pulse High to Data Bus at High Z - 13 - 20 - 20 

twc Write Cycle Time 30 - 35 - 40 -
twpw(1) Wr~e Pulse Width 20 - 25 - 30 -
tWR Write Recovery Time 10 - 10 - 10 -

tDS Data Set-up Time 15 - 18 - 18 -
toH Data Hold Time 0 - 0 - 0 -
tRSC Reset Cycle Time 30 - 35 - 40 -
tRS(') Reset Pulse Width 20 - 25 - 30 -
tRSR Reset Recovery Time 10 - 10 - 10 -

tEFL Reset to Empty Flag Low - 30 - 35 - 40 

tREF Read Low to Empty Flag Low - 20 - 25 - 30 

tRFF Read High to Full Flag High - 23 - 25 - 30 

tWEF Wr~e High to Empty Flag High - 23 - 25 - 30 

tWFF Write Low to Full Flag Low - 20 - 25 - 30 

NOTES: 
1. Pulse widths less than minimum value are not allowed. 
2. This parameter is guaranteed by design but not tested. 

8.15 

7MP2010S35 
7MP2009S35 
Min. Max. Unit 

45 - ns 

- 35 ns 

10 - ns 

35 - ns 

5 - ns 

10 - ns 

5 - ns 

- 20 ns 

45 - ns 

35 - ns 

10 - ns 

20 - ns 

0 - ns 

45 - ns 

35 - ns 

10 - ns 

- 45 ns 

- 35 ns 

- 35 ns 

- 35 ns 

- 35 ns 

2709 tbl 05 

4 



IDT7MP2009/2010 
32K116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(Vee = s.OV ± 10%, TA = O°C to +70°C) 

7MP2010S40 
7MP2009S40 

Symbol Parameter Min. Max. 

tRC Read Cycle Time 50 -

tA Access Time - 40 

tRR Read Recovery Time 10 -
tRPW1) Read Pulse Width 40 -
tRLZ<2) Read Pulse Low to Data Bus at Low Z 5 -
tWL;z(2) Write Pulse High to Data Bus at Low Z 10 -

tDV Data Valid from Read Pulse High 5 -
tRHZ(2) Read Pulse High to Data Bus at High Z - 25 

twc Write Cycle Time 50 -
twPW(1) Write Pulse Width 40 -
tWR Write Recovery Time 10 -

tDS Data Set-up nme 20 -
tDH Data Hold Time 0 -

tRse Reset Cycle nme 50 -
tRS(1) Reset Pulse Width 40 -

tRSR Reset Recovery Time 10 -

tEFL Reset to Empty Flag Low - 50 

tREF Read Low to Empty Flag Low - 40 

tRFF Read High to Full Flag High - 40 

tWEF Write High to Empty Flag High - 40 

tWFF Write Low to Full Flag Low - 40 
NOTES: 
1. Pulse widths less than minimum value are not allowed. 
2. This parameter is guaranteed by design but not tested. 

8.15 

COMMERCIAL TEMPERATURE RANGE 

7MP2010SSO 7MP2010S60 7MP2010S70 
7MP2009SSO 7MP2009S60 7MP2009S70 
Min. Max. Min. Max. Min. Max. Unit 

65 - 75 - 85 - ns 

- 50 - 60 - 70 ns 

15 - 15 - 15 - ns 

50 - 60 - 70 - ns 

10 - 10 - 10 - ns 

15 - 15 - 15 - ns 

5 - 5 - 5 - ns 

- 30 - 30 - 30 ns 

65 - 75 - 85 - ns 

50 - 60 - 70 - ns 

15 - 15 - 15 - ns 

30 - 30 - 30 - ns 

5 - 5 - 10 - ns 

65 - 75 - 85 - ns 

50 - 60 - 70 - ns 

15 - 15 - 15 - ns 

- 65 - 75 - 85 ns 

- 50 - 60 - 70 ns 

- 50 - 60 - 70 ns 

- 50 - 60 - 70 ns 

- 50 - 60 - 70 ns 

2709tb1OB 
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IDT7MP2009/2010 
32K 116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 

SIGNAL DESCRIPTIONS: 
INPUTS: 

DATA IN (00-017) 
Data Inputs for 18-bit wide data path. 

CONTROLS: 

RESET (RS) 
Reset is accomplished whenever the RESET (RS) input is 

taken to a low state. During RESET, both internal read and 
write pointers are set to the first location. A reset is required 
after power up before a write operation can take place. Both 
the READ ENABLE (R) and WRITE ENABLE (IN) inputs must 
be in the high state during reset. 

WRITE ENABLE (W) 
A write cycle is initiated on the falling edge of this input if the 

FULL FLAG (FF) is not set. Data set-up and hold times must 
be adhered to with respect the the rising edge of the WRITE 
ENABLE (W). Data is stored in the RAM array sequentially 
and independently of any ongoing read operation. 

To prevent data overflow, the FULL FLAG (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the FULL FLAG (FF) will go high after 
tRFF, allowing a valid write to begin. 

READ ENABLE (R) 
A read cycle is initiated on the falling edge of the READ 

ENABLE (R) provided the EMPTY FLAG (EF) is not set. The 
data is accessed on a first-in/first-out basis independent of 
any ongoing write operations. After READ ENABLE (R) goes 
high, the Data Outputs (00 through 017) will return to a high 
impedance condition until the next READ operation. When all 
the data has been read from the FIFO, the EMPTY FLAG (EF) 
will go low, inhibiting further read operations with the data 

TIMING WAVEFORM OF RESET CYCLE(1,2) 

COMMERCIAL TEMPERATURE RANGE 

outputs remaining in a high impedance state: Once a valid 
write operation has been accomplished, the EMPTY FLAG 
(EF) will go high after tWEF and a valid READ can then begin. 

FIRST LOAD (FL) 
This pin is grounded to indicate that it is the first device. In 

the multiple module (depth expansion mode) application, this 
pin on the rest of devices should connect to Vee for proper 
operation. 

EXPANSION IN (Xi) 
EXPANSION IN (xi) is connected to EXPANSION OUT 

(XO) of the previous (in depth expansion) or same device for 
proper applications. 

OUTPUTS: 

FULL FLAG (FF) 
The FULL FLAG (FF) will go low, inhibiting further write 

operation, when the write pointer is one location from the read 
pointer, indicating that the device is full. If the read pointer is 
not moved after RESET (RS), the FULL FLAG (FF) will go low' 
after 32,768 writes forthe IDT7MP2009 and 16,384 writes for 
the IDT7MP2010. 

EXPANSION OUT (XO) 
EXPANSION OUT (XO) is connected to the EXPANSION 

IN (XI) of the same device (single device mode) or the EX
PANSION IN (xi) of the next device (multiple device, depth 
expansion mode) for proper operation. This output acts as a 
signal to the next device by providing a pulse to the next device 
when the current device reaches the las\location of memory. 

DATA OUTPUTS (00-017) 
Data outputs for a 18-bit wide data path. This output is in a 

high impedance condition whenever READ (R) is in a high 
state. 

14----tRs-

w 

2799 drw 04 

NOTES: 
1. tRse = tRS + tRSR 
2. W and ~ = VIH during RESET. 

8.15 6 



IDTIMP2009/201 0 
32K116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF ASYNCHRONOUS WRITE AND READ OPERATION 

QO-8----i::' 

iN 

D 0-8 ------( 

2799 drw 05 

TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 

LAST WRITE 

iN 
tWFF 

2799 drwOO 

TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 

LAST WRITE 

iN II 
DATAoUT 

2799 drw 07 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

8.15 7 



IDT7MP2009/2010 
32K 116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OFTHE EMPTY FLAG CYCLE 

2799 drw 08 

NOTE: 
1. (tRPE = tRPW) 

ilivilNG WAVEFORM OF THE FULL FLAG CYCLE 

w 
2799 drw 09 

NOTE: 
1. (twPF = twpw) 

8.15 8 



IDT7MP2009/201 0 
32K116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 

OPERATING MODES 

SINGLE DEVICE MODE 
A single IDT7MP2009/2010 may be used when the appli

cation requirements are for 32,768/16,384 words or less. The 
IDT7MP2009/2010 is in a Single Device Configuration when 
the EXPANSION IN (xi) control input is connected to the EX
PANSION OUT (XO) of the device and the FIRST LOAD (FL) 
control pin is grounded (see Figure 8). 

WIDTH EXPANSION MODE 
Word width may be increased simply by connecting the 

corresponding input control signals of multiple devices. Status 
flags (EFand FF) can be detected from anyone device. Figure 
9 demonstrates an 36-bit word width by using two I DT7M P20091 
2010. Any word width can be aHained by adding additional 
IDT7MP2009/2010s. 

DEPTH EXPANSION (DAISY CHAIN) MODE 
The IDT7MP2009/2010 can easily be adapted to applica

tions when the requirements are for greater than 32,7681 
16,384 words. Figure 10 demonstrates Depth Expansion 
using three IDT7MP2009/201 O. Any depth can be attained by 
adding additional IDT7MP2009/2010s. The IDT7MP20091 
2010 operate in the Depth Expansion configuration when the 
following conditions are met: 
1. The first device must be designated by grounding the 

FIRST LOAD (FL) control input. 
2. All other devices must have FL in the high state. 
3. The EXPANSION OUT (XO) pin of each device must be 

tied to the EXPANSION IN (Xi) pin of the next device. 

EXPANSION OUT (XI) 

WRITE (W) 
~ 

18 

I 

lOT 

COMMERCIAL TEMPERATURE RANGE 

(See Figure 10.) 
4. External logic is needed to generate a composite FULL 

FLAG (FF) and EMPTY FLAG (EF). This requires the 
logical ANDing of all EFs and logical ANDing of all FFs_ 
(Le. all must be set to generate the correct composite FF 
or EF). (See Figure 10.) 

COMPOUND EXPANSION MODE 
The two expansion techniques described above can be 

applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 11). 

BIDIRECTIONAL MODE 
Applications which require data buffering between two 

systems (each system capable of READ and WRITE opera
tions) can be achieved by pairing IDT7MP200S/2011s as 
shown in Figu re 12. Care must be taken to assure that the ap
propriate flag is monitored ~y each system (Le. FF is moni
tored on the device where W is used; EF is monitored on the 
device where R is used). Both Depth Expansion and Width 
Expansion may be used in this mode. 

DATA FLOW-THROUGH MODES 
Two types of flow-through modes are permiHed with the 

IDT7MP2009/201 0: a read flow-through mode and write flow
through mode. For the read flow-through mode (Figure 13), 
the FIFO permits a reading of a single word of data immedi
ately after writing one word of data into the completely empty 
FIFO. 

In the write flow-through mode (Figure 14), the FIFO 
permits a writing of a single word of data immediately after 
reading one word of data from a completely full FIFO. 

(R) READ 

18 
DATAIN L(D}:> (Q) / DATA OUT 

I 7MP20091 I 

FULL FLAG (FF) 7MP2010 (IT) EMPTY FLAG 
~ 

RESET (liS) (FI)FIRST LOAD 

~ 
EXPANSION IN (xi) r = 

2799 drw 10 

Figure 8. Block Diagram of Single IDT7MP200917MP2010 FIFO 

8.15 9 



IDT7MP2009/2010 
32K /16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

NOTE: 

(XO) 

(R) READ 

IDT (EF) EMPTY FLAG 
7MP2009 

I----+-~ 7MP201 0 (Fl) FIRST LOAD 

DATA OUT 

(0) 

2799 drw 11 

1. Flag detection is accomplished by monitoring the ~ and ~ signals on either (any) device used in the width expansion configuration. Do not connect any 
output control signals together. 

Figure 9. Block Diagram of 32,768/16,384 x 36 FIFO Memory Used In Width Expansion Mode 

TRUTH TABLES 
TABLE ~RESET 
Single Device Configuration/Width Expansion Mode 

Inputs 

Mode l1S XI 
Reset· 0 0 

ReadM'rite 1 0 

NOTE: 
1. Pointer will increment if flag is High. 

Internal Status 

Read Pointer Write Pointer 

Location Zero Location Zero 

Increment(1) Increment(1) 

TABLE II-RESET AND FIRST LOAD TRUTH TABLE 
Depth Expansion/Compound Expansion Mode 

Inputs Internal Status 

Mode AS FE Xi Read Pointer Write Pointer 

Reset First Device 0 0 (1) Location Zero Location Zero 

Reset All Other Devices 0 1 (1) Location Zero Location Zero 

ReadM'rite 1 X (1) X X 
NOTE: 
1. ~is connected to >«:5 of previous device. See Figure 10. 
2. ~ = Reset Input, F[ = First Load, ~ = Empty Flag Output, ~ = Flag Full Output, xr = Expansion Input. 

8.15 

EF 
0 

X 

EF 
0 

0 

X 

Outputs 

FF 
1 

X 

2709tbl08 

Outputs 

FF 
1 

1 

X 
2709tbl09 
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IDT7MP2009/2010 
32K116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

NOTES: 

(XO) 

w--------~----~ 1-.---+---- (R) 

D ----f-----.--,---, 
r--.-+-+----- Vee 

RS------~~~ 
L...---.-..... .J 

2799 drw 12 

Figure 10. Block Diagram of 93,304/49,152 x 18 FIFO Memory (Depth Expansion) 

Do-DN 

7MP2009 
7MP2010 
DEPTH 

EXPANSION 
BLOCK 

7M~2009 
7MP2010 
DEPTH 

EXPANSION 
BLOCK 

•••• 
7MP2009 
7MP2010 
DEPTH 

EXPANSION 
BLOCK 

D(N-17)-DN 

2799 drw 13 

Figure 11. Compound FIFO Expansion 

1. For depth expansion block see DEPTH EXPANSION Section and Figure 10. 
2. For Flag detection see WIDTH EXPANSION Section and Figure 9. 
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IDT7MP2009/2010 
32K 116K x 18 CUOS PARALLEL IN-OUT FIFO MODULE 

w 

R 

SYSTEM A 

(TO (5m OF THE 

SAME DEVICE) 
-rrB 

2799 drw 14 

Figure 12. Bidirectional FIFO Mode 

COMMERCIAL TEMPERATURE RANGE 

SYSTEM 8 

______ +-__________ +-______ -+ ____ ,, __ -J 

EF ..... ____ _+-------------+--------J 

DATAOU~T ____ ~----__ ------~ 

tWLZ 
2799 drw 15 

Figure 13. Read Data Flow-Through Mode 

W ..... --~---------------+-------+----------/ 

FF 
..... --~----------------------' 

tDH 

DATA~IN~-+ ____________________ ~--~D 

DATA ~OU::::..T:....-+-__ -< 
2799 drw 16 

Figure 14. Write Data Flow-Through Mode 
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IDT7MP2009/2010 
32K116K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

lOT XXX X A 999 A 

Device Type Power Speed Package 

A 

Process/ 
Temperature 

Range 

YBlank 
1.--------1: Z FR-4 ZIP (Zig-zag In-line Package) 

20 
25 
30 

~ _______________ --I 35 

40 
50 
60 
70 

~------------------------~:S 

Speed in Nanoseconds 

Standard Power 

~ _______________ -II 7MP2009 32K x 18 FIFO Module 
I 7MP2010 16K x 18 FIFO Module 

8.15 

2799 drw 17 
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1024K x 1 IDT7MC4001 ,;5 CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density separate lID, 1 megabit CMOS static RAM 

module 
• Fast access times: 35ns (max.) 
• Surface mounted LCC components mounted on a 

co-fired ceramic substrate 
• Available in low profile 30-pin ceramic SIP (Single 

In-line Package) 
• Low power consumption 
• Single 5V(±1 0%) power supply 
• Inputs and outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 18 
256K x 1 

RAM 
256K x 1 

RAM 

CEMOS Is a trademark of Integrated Device Technology. Inc. 

COMMERC~LTEMPERATURERANGE 

el990 Integrated Device Technology. Inc. 

DATA 
IN 

8.16 

DESCRIPTION: 
The IDT7MC4001 is a 1024K x 1 high-speed static RAM 

module with separate lID. The module is constructed on a co
fired ceramic substrate using four 256K x 1 static RAMs in 
surface mount packages. Extremely fast speeds can be 
achieved by using RAMs fabricated in IDTs high-perform
ance, high-reliability CEMOSTM technology. 

The IDT7MC family of ceramic SIPs offers the optimum in 
packing density and profile height. The IDT7MC4001 is 
offered in a 30-pin ceramic SIP (Single In-line Package). At 
only 420 mils high, this low profile package is ideal for systems 
with minimal board spacing. 

The IDT7MC4001 is available with maximum access times 
as fast as 35ns, with maximum power consumption of 1.35 
watts. The module also offers a full standby mode of 330mW 
(max.). 

All inputs and outputs of the I DT7MC4001 are TTL-compat
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for 
operation. 

256K x 1 
RAM 

DATA 
OUT 

256K X 1 
RAM 

2710 drw 01 
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IDT7MC4001 
1024K x 1 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

Vcc 
A4 
Al 
A5 

A13 
WEo 
CEo 

A2 
A12 
As 

Al0 
WEl 
CEl 

Ao 
A7 
A9 
A6 

CE2 
WE2 

DATA our 
DATA IN 

A3 
All 

CE3 
WE3 
GND 

A14 
A15 
A16 
A17 

NOTE: 

10 
11 
12 
13 
14 
15 
16 
17 

lS 

SIP 
FRONT VIEW 

2710 drw 02 

1. For module dimensions, please refer to module drawing M35 in the 
packaging section. 

PIN NAMES 
AfJ-A17 Address 

DATAIN Data Input 

DATAour Data Output 

CSO-3 Chip Select 

WE0-3 Write Enable 

Vee Power 

GND Ground 

2710tbl01 

TRUTH TABLE 
Mode CS WE Output Power 

Standby H X HighZ Standby 

Read L H Dour Active 

Write L L High Z Active 
2710 tbl 02 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VrERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TSIAS . TemperatureUnder Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

lour DC Output Current 50 rnA 

NOTE: 27101bl03 

1. Stresses greater than those listed under,ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated. in' the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) . 
Symbol Test Conditions 

CIN Input Capacitance VIN - OV 

Cour Output Capacitance Vour .. OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

RECOMMENDED DC·OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL = -3.0V for pulse width less than 2Ons. 

Typ. Unit 

35 pF 

20 pF 

27101bl 04 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

271011>105 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°Cto +70°C OV 5.0V ± 10% 

2710tbl06 

8.16 2 
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I DT7M C4001 
1024K x 1 CNOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS 
Vee = S.OV ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions Min. Max. Unit 

IILlI Input Leakage Current Vee - Max., VIN - GND to Vee - 20 J.1.A 

Illol Output Leakage Current Vee- Max. - 20 J.1.A 
CS - VIH, VOUT - GND to Vee 

leel Operating Power Supply Current f - 0, CS - Vll, Vee - Max., - 225 mA 
Output Open 

lee2 Dynamic Operating Current Vee - Max., CS - Vll, - 245 mA 
f - fMAX, Output Open 

ISB Standby Power Supply Current CS ~ VIH or TTL Level, - 180 mA 
Vee - Max., f=fMAX, Output Open 

ISBl Full Standby Power Supply CS ~ VHe, VIN ~ VHe or S Vle - 60 mA 
Current Ves - Max., Output Open 

VOL Output Low Voltage Vee - Min., IOl - 8mA - 0.4 V 

VOH Output High Voltage Vee - Min., IOH - -4mA 2.4 - V 
271011>1 07 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 
271011>1 08 

+5V +5V 

4800 4800 

DATAoUT--+---' DATAoUT--+---' 

2550 30pF* 

Figure 1. Output Load 

"Including scope and jig. 

8.16 

2550 5pF* 

2710 drw03 

Figure 2. Output Load 
(for tcu, tcliZ, tow, and twHZ) 
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IDT7MC4001 
1024K x 1 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 

(Vce = 5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameters 

Read Cycle 

tRC Read Cycle Time 

1M Address Access Time 

tACS Chip Select Access Time 

tClZ(l) Chip Select to Output in Low Z 

tCHZ(l) Chip Deselect to Output in High Z 

tOH Output Hold from Address Change 

tPU(l) Chip Select to Power Up Time 
tPO(l) Chip Deselect to Power Down Time 

Write Cycle 

twc Wr~e Cycle Time 

tcw Chip Selection to End of Write 

tAW Address Valid to End of Write 

tAS Address Set-up Time 

twp Write Pulse Width 

twR Wr~e Recovery Time 
twHZ(l) Write Enable to Ouput in High Z 

tow Data Valid to End of Write 

tOH Data Hold from Write Time 

toW(l) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

IOTIMC4001 S35 

Min. Max. 

35 -
- 35 

- 35 

10 -
- 25 

5 -
0 -

- 35 

35 -
30 -
30 -
5 -
25 -
5 -
- 25 

20 -
5 -
5 -

8 .. 16 

COMMERCIAL TEMPERATURE RANGE 

IDTIMC4001 S45 IOTIMC4001 S55 

Min. Max. Min. Max. Unit 

45 - 55 - ns 

- 45 - 55 ns 

- 45 - 55 ns 

10 - 10 - ns 

- 35 - 45 ns 

5 - 5 - ns 

0 - 0 - ns 

- 45 - 55 ns 

45 - 55 - ns 

40 - 50 - ns 

40 - 50 - ns 

5 - 5 - ns 

35 - 45 - ns 

5 - 5 - ns 

- 30 - 40 ns 

25 - 35 - ns 

5 - 5 - ns 

5 - 5 - ns 

2710 Ibl 09 
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1DT7MC4001 
1024K x 1 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS ~~-_-_-_-_-_-_-_-_-__ -_-_-_t_RC ______________ ~~ __________ _ 

~~---~--~tAA----~~~.' 
CS 

14-----tcLZ(4) 

DATAoUT--------------------~ 

2710 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2) 

~
-----------tRC E 

ADDRESS ~ .... ________________ . 

~-tOH~ 1.toH~ 
DATAoUT ------____ -4_---t.~IoLX~L.X....Jo>K DATA VALID 4 

2710drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3) 

CS E= tA~ ~ 
t CLZ(4) 

DATA OUT 1xx 
2710 dlW 06 

NOTES: 
1. WE is high for Read Cycle. 
2. Device is continuously selected, CS = V,L. 
3. Address valid prior to or coincident with CS transition low. 
4. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT7MC4001 
1024K x 1 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 3,7) 

~---------------twc--------------~ 

ADDRESS 

~------------tAW------------~ 

tAs~~---------twp--------~+-tWR 

toW(S) 

DATA OUT (4) 

~tow ,'. tOH~ 

DATA IN ------------~f'_ DATA VALID -J\)I-. -----
2710drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS =>K )K 
tAW 

CS ~IAS ]: 

/~ 
tew tWR 

tDW ~14 tDH 

DATAIN--~----------------------4~ DATA VALID ])1----
2710drwOS 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CSand a low WE. 
3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 
4. During this period, I/O pins are in the output state and inputs signals must not be applied. 
5. If the CS Low transition occurs simultaneously with or after the WE Low transitions, the outputs remain in a high impedance state. I 
6. Transition is measured ±500mV from steady state. This parameter is graranteed by design, but not tested. 
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IDT7MC4001 
1024K x 1 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

lOT XXXX 

Device 
Type 

x xx x x 
Power Speed Package Process! 

I T~~~~Ur. : 

I I Blank 

CS 

Commercial (O°C to +70°C) 

Side braze SIP (Single In-line Package) 

35 } L..------------I 45 Speed in Nanoseconds 
55 

'-----------------1 S Standard Power 

'--------------------i 7MC4001 1024K x 1 CMOS Static RAM Module 
2710,h09 

8.16 7 



256K X 4 PRELIMINARY t;)® 
CMOS STATIC RAM MODULE IDT7M4042 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 1 megabit CMOS static RAM module 
• Equivalent to the JEDEC standard for future monolithic 

256K x 4 with output enable static RAMs 
• Fast access time 

- Commercial: 30ns (max.) 
- Military: 35ns (max.) 

• Surface mounted lead less chip carriers on an 28-pin 400 
mil ceramic DIP substrate 

• Single 5V (±10%) power supply 
• Inputs/outputs directly TTL compatible 
• Modules available with semiconductor components 

compliant to MIL-STD-883, Class B 

PIN CONFIGURATION(1) 

NOTE: 

Ao 
Al 
A2 
A3 

A4 
As 
A6 
A7 
As 
A9 

Al0 
CS 
OE 

GND 

DIP 
TOP VIEW 

Vee 
A17 
A16 
A1S 
A14 
A13 
A12 
All 
NC 
1/04 
1/03 
1/02 
1101 
WE 

2670 drw 01 

1. For module dimensions, please referto module drawing M2 in the 
packaging section. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The IDT7M4042 is a (256K x 4 with output enable) static 

RAM module constructed on a co-fired ceramic substrate 
using four (64K x 4) static RAMs and an IDT74FCT139 
decoder in leadless chip carriers. Extremely fast speeds can 
be achieved using 256K static RAMs and logic fabricated in • 
IDT's high performance, high-reliability CEMOSTM technol
ogy. The I DT7M4042 is available with access times as fast as 
30ns commercial and 35ns military with minimal power con
sumption. 

The IDT7M4042 is packaged in a 28-pin ceramic DIP. This 
results in a package 1.6 inches long, 400 mils wide and only 
280 mils thick. 

All inputs and outputs of the IDT7M4042 are TTL compat
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation. 

All IDT7M4042 military module semiconductor compo
nents are compliant to the latest revision of MIL-STD-883, 
Class B, making them ideally suited for applications demand
ing the highest levels of performance and reliability. 

FUNCTIONAL BLOCK DIAGRAM 

PIN NAMES 
1/01-4 

AO-17 

CS 

WE 

OE 

Vee 

GND 

256K x 4 
RAM 

4 

1/0 

Data InputslOutputs 

Addresses 

Chip Select 

Write Enable 

Output Enable 

Power 

Ground 

2670 drw 02 
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IDT7M4042 
256K x 4 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED 
Symbol Rating Commercial Military Unit DC OPERATING CONDITIONS 
VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V Symbol Parameter Min. Typ. Max. Unit 

w~h Respect to 
GND 

TA Operating o to +70 ~55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

Vee Supply Voltage 4.5 5.0 5.5 V 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.5(1) - 0.8 V 

NOTE: 2670tbl03 

TSTG Storage -55 to +125 -65 to +150 °C 
1. VIL = -3.0V for pulse width less than 2Ons. 

Temperature 
lOUT DC Output 

Current 
50 50 rnA RECOMMENDED OPERATING 

TEMPERATURE AND SUPPLY VOLTAGE 
NOTE: 2670 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any otherconditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 
(vce = 5V ± 10%, TA = -55°C to + 125°C or O°C to +70°C) 

Symbol Parameter Test Conditions 
III Input Leakage Vee = Max. 

VIN .. GND to Vee 
ILO Output Leakage Vee- Max. 

Grade 
Military 

Commercial 

CS = VIH, VOUT _ GND to Vee 

VOL Output Low Voltage Vee = Min. 10L = 8mA 
Vee = Min. 10L= 10mA 

VOH Output High Voltage Vee = Min. 10H = -4mA 

Symbol Parameter Test Conditions 
Icc Dynamic Operating Current Vee = Max. CS = VIL 

f == fMAX; Outputs Open 
ISB Standby Supply Current Vee = Max. CS = VIH 

f = fMAX; Outputs Open 

ISB1 Full Standby Supply Current CS ~ Vee -0.2V 
VIN > Vee -0.2V or < 0.2V 

Ambient 
Temperature GND Vee 

-55°C to + 125°C OV 5.0V± 10% 

O°Cto +70°C OV 5.0V± 10% 
2670tbl04 

Min. Max. Unit 

- 40 uA 

- 40 uA 

- 0.4 V 
- 0.5 V 

2.4 - V 
2670tb105 

Max. Unit 
320 rnA 

148 rnA 

122 rnA 

2670tbl06 

TRUTH TABLE CAPACITANC~1){TA = +25°C, f = 1.0MHz) 
Mode Csxx WE Output Power Symbol Parameter Conditions Max. Unit 

Standby H X High Z Standby CIN(1) Input Capacitance VIN-OV 40 pF 

Read L H DATAoUT Active CIN(2) Input Capacitance VIN = OV 10 pF 

Write L L HighZ Active (CS, A16-17) 

2670tb110 CoUT Output Capacitance VOUT= OV 40 pF 

NOTE: 2670tb111 

1. This parameter guaranteed by design, but not tested. 

8.17 2 



IDTIM4042 
256K x 4 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
VCC = 5V ± 10% TA = -55°C to + 125°C or O°C to +70°C) 

SymbOI\ 
7M4042S30 7M4042S35 

Parameters Min. Max. Min. Max. 

Read Cycle 

tRC Read Cycle Time 30 - 35 -
tAA Address Access Time - 30 - 35 

tACS Chip Select Access Time - 30 - 35 
tClZ(l) Chip Select to Output in 

Low Z 
5 - 5 -

tOE Output Enable to Output Valid - 12 - 15 
tOLl(l) Output Enable to Output in 5 - 5 -

LowZ 
tCHZ(l) Chip Select to Output in High Z - 18 - 21 
tOHZ(l) OutRut Disable to Output in - 10 - 13 

Higl Z 

tOH Output Hold from Address 3 - 3 -
Change 

tPU(l) Chip Select to Power-Up 
Time 

0 - 0 -

tPO(l) Chip Deselect to Power- - 30 - 35 
Down Time 

Write Cycle 

twc Write Cycle Time 30 - 35 -
tcw Chip Select to End of Write 30 - 30 -
tAW Address Valid to End of Write 30 - 30 -
tAS Address Set-up Time 0 - 0 -
twp Write Pulse Width 20 - 22 -
tWR Write Recovery Time 0 - 0 -
tWHZ(l) Write Enable to Output in 

HighZ 
- 13 - 13 

tow Data to Write Time Overlap 15 - 17 -
tOH Data Hold from Write Time 0 - a -
toW(1) Output Active from End of 

Write 
5 - 5 -

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

AC TEST CONDITIONS 
In Pulse Levels 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
10ns 
1.5V 
1.5V 

See Figures 1 and 2 

267011>108 

q
+5V

480Q 

DATAouT 
255Q 30pF* 

Figure 1. Output Load 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

7M4042S45 7M4042S55 7M4042S65 7M4042S80 
Min. Max. Min. Max. Min. 

45 - 55 -
- 45 - 55 

- 45 - 55 

5 - 5 -

- 27 - 32 

5 - 5 -

- 23 - 28 

- 15 - 15 

3 - 3 -

0 - 0 -

- 45 - 55 

45 - 55 -
40 - 50 -
40 - 50 -
a - a -

30 - 40 -
0 - 2 -
- 15 - 20 

22 - 27 -
0 - 0 -
5 - 5 -

DATAouT q
+5V

480Q 

255Q 5pF* 

Figure 2. Output Load 

(for tcu, tOll, tcHI, tOHZ, 
tow, tWHZ) 

65 

-
-
5 

-
5 

-
-

3 

0 

-

65 

60 

60 

a 
50 

2 

-

32 

0 

5 

Max. Min. Max. 

- 80 -
65 - 80 

65 - 80 

- 5 -

37 - 47 

- 5 -

33 - 38 

20 - 25 

- 3 -

- 0 -

65 - 80 

- 80 -
- 70 -
- 70 -
- a -
- 60 -
- 2 -
25 - 30 

- 40 -
- 0 -
- 5 -

2670 drw 03 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

267011>107 

* Including scope and jig. 
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1DT7M4042 
256K x 4 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.1 (1) 

..... ---tACS --+--~~ tClZ(S) 
DATA OUT 

2670 drw 04 

TIMING WAVEFORM OF READ CYCLE NO.2 (1,2,4) 

=1~-----------------tRc----------------~E~ ADDRESS 

:=t =--tOH_tAA~*xx* "tCH=; 
DATA OUT 

2670 drw05 

TIMING WAVEFORM OF READ CYCLE NO.3 (1,3, 4) 

DATA OUT 

VCC Icc ______ ~--------------------------------------~ 
SUPPLY 

CURRENT IS8 ------
2670 drw06 

NOTES: 
1 wt. is High for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter guaranteed by design, but not tested. 

8.17 4 



IDT7M4042 
256K x 4 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING) (1, 2, 3, 7) 

ADDRESS 

DE 

CS 

tAs 

WE 

DATAoUT 

twe 

tAw 

twp(7) tWR 

(6) 
~------tow ----~~ 

DATAIN 
__________________________________ ~~IDW 

DATA VALID IDH 3;11----------------
2670 drw07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING) (1, 2, 3, 5) 

twe 

ADDRESS ~/ )K ----./'-

tAW 

1 / 
/ 

---tAS tew tWR r----

DATAIN 
,=~DW .1. toH? 

-------------------l<K_ DATA VALID ->l>+---------
2670 drw08 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (tew or twp) of a low CS and a low WE. 
3 twR is measured from the earlier of CS or WE going high to the end of the write cycle. 
4. During this period, the lID pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter guaranteed by design, but not tested. 
7. If DE is low during a WE controlled write cycle, the write pulse width must be the larger of tWP or (twHZ + tow) to allow the lID drivers to tum off and 

data to be placed on the bus for the required tDW. If DE is high during a WE controlled write cycle, this requirement does not apply and the write pulse 
can be as short as the specified twP. 

8,17 5 
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IDT7M4042 
256K x 4 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT xxxx A 999 A A 
Device Type Power Speed Package Process! 

Temperature 
Range 

y~LANK Commercial (O°C to +70°C) 
Military (-55°C to +125°C) 

Semiconductor Components 
Compliant to MIL-STD-883, Class B 

'--------~ C Sidebraze DIP (Dual In-line Package) 

30 
35 
45 

~----------455 

(Commercial Only) } 

Speed in Nanoseconds 

65 
80 

'----------------l S Standard Power 

'---------------------/ 7M4042 256K x 4 CMOS Static RAM Module 

8.17 

2670 drw 10 
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64Kx8 IDT7M812 

64Kx9 IDT7M912 G CMOS STATIC RAM MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• High-density 512K CMOS static RAM module 
• 64K x 8 (IDT7M812) or 64K x 9 (IDT7M912) configuration 
• Fast access times 

- Military: 25ns (max.) 
- Commercial: 15ns (max.) 

• Low power consumption 
- Active: 2.4W (typ. in 64K x 8 organization) 
- Standby: 240llW (typ. in 64K x 8 organization) 

• Available in 4o-pin, 600 mil center sidebraze DIP 
• Single 5V (±10%) power supply 
• Dual Vee and GND pins for maximum noise immunity 
• Inputs and outputs directly TTL- compatible 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT7M812/1DT7M912 are 512K high-speed CMOS 

static RAMs constructed on a multi-layered co-fired ceramic 
substrate using 8 IDT7187 (64K x 1) static RAMs (IDT7M812) 
or 9 IDT7187 static RAMs (IDT7M912) in lead less chip carri
ers. Extremely high speeds can be achieved by the use of 
IDT7187s fabricated in lOT's high-performance, high-reliabil
ity technology, CEMOSTM. 

The IDT7M8121IDT7M912 are available with maximum 
access times as fast as 15ns commercial and 25ns military 
temperature ranges, with maximum operating power con
sumptionofonly8.9W(IDT7M912, 25ns, 64Kx90ption). The 
module also offers a standby power mode of 3.2W (max.) and 
a full standby mode of 1.2W (max.). 

The IDT7M812/IDT7M912 are offered in a high-density 
40-pin, 600 mil center sidebraze DIP to take full advantage of 
the compact I DT7187s in leadlesschip carriers. The IDT7M912 
(64K x 9) option can provide more flexibility in system 
application for error detection, parity bit, etc. 

All inputs and outputs of the IDT7M8121IDT7M912 aro 
TTL-compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 

All lOT military module semiconductor components are 
compliant to the latest revision of MIL-STD-883, Class B, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 

Ao-A15 ---+-_._----..-----_-----, 
CS 
WE ~H+~H_--~+---~+_--, 

CEMOS Is a trademark 01 Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

<01990 Integrated Device Technology, Inc. 8.18 
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IDT7M812, IDT7M912 
64K x 8/9 CMOS STATIC RAM MODULE 

PIN CONFIGURATION (1,2) 

NOTES: 

GND 
Ao 
A1 
A2 
A3 
A4 

As 
A6 
A7 
Do 
D1 
D2 
D3 
D4 
Ds 
D6 
D7 

Ds/NC(1) 

WE 
GND 

TOP VIEW 
DIP 

Vcc 
A1S 
A14 

A13 

A12 

A11 
A10 

A9 
As 
Yo 

Y1 
Y2 
Y3 
Y4 
Ys 
Ys 
Y7 
Ys/NC(1) 

as 
Vcc 

2672 drw 01 

1. For the IDT7M912 (64K x 9 version)Pin 18 and Pin 23 are D8 and Y8 
respectively. For the IDT7M812 (64K x 8 version), these pins are No 
Connects. 

2. For module dimensions, please refer to drawing M9.and M10 in the 
packaging section. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commerieal O°C to +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vec Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -

Vil Input Low Voltage -0.5(1) -
NOTE: 
1. VIL = -3.0V for pulse width less than 20ns. 

Vee 

5.0V ± 10% 

5.0V ± 10% 

267211>102 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2672 tbl 03 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN NAMES 
Ao-A1s Address 

Do-Ds Data Input 

Yo-Ys Data Output 

CS Chip Select 

WE Write Enable 

Vee Power 

GND Ground 

NC No Connect 
267211>108 

TRUTH TABLE 
Mode CS WE Output Power 

Standby H X High Z Standby 

Read L H DATAoUT Active 

Write L L High Z Active 
267211>106 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating CommercIal Military UnIt 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +155 °C 
Temperature 

lOUT DC Output Current 50 50 mA 

NOTE: 267211>101 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions 7M812(2) 7M912(2) Unit 

CIN(D) Input Capacitance VIN = OV 12 12 pF 
(Data) 

CIN(A) Input Capacitance VIN= OV 72 80 pF 
(Address) 

CIN(C) Input Capacitance VIN= OV 72 80 pF 
(CS, WE) 

CoUT Output VOUT = OV 12 12 pF 
Capacitance 

NOTES: 2672 tbl 07 

1. This parameter is guaranteed by design but not tested. 
2. Maximum rated values 

8.18 2 



IDT7M812.IDT7M912 
64K x 819 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ±1 0%, TA = -55°C to + 125°C and O°C to +70°C) 

Symbol Parameter Test Conditions Min. Max. 
IILlI Input Leakage (Address & Control) Vee = Max.; VIN =GND to Vee - 40 

IILlI Input Leakage (Data) Vee = Max.; VIN =GND to Vee - 5 

Illol Output Leakage Vee = Max.; CS =VIH, VOUT = GND to Vee - 5 

VOL Output Low Voltage Vee = Min.; 10l = 8mA - 0.4 

Vo"H Output High Voltage Vee = Min.; IOH = -4mA 2.4 -

IDT7M812 IDT7M912 

Symbol Parameter Test Conditions Min. Typ.(1) MaxP) Max.(2) Min. Typ.(1) MaxP) Max.(2) 

leel Operating Current f = 0; CS = Vil - 520 1080 1120 - 580 1215 1260 
Vee = Max.; Output Open 

lee2 Dynamic Operating Vee = Max.; CS = Vll; f = fMAX - 520 1440 1400 - 580 1620 1575 
Current Output Open 

IS8 Standby Supply CS ~ VIH, Vee = Max. - 280 520 520 - 310 585 585 
Current f = fMAX, Outputs Open 

1581 Full Standby CS ~ Vee - 0.2V; - 0.1 200 200 - 0.4 225 225 
Supply Current VIN > Vee - 0.2V or < 0.2V 

NOTES: 
1. Vcc=5.0V,TA=+25°C. 
2. tAA = 20, 25, 30, 35, 45, 55, 65ns. 
3. tAA = 15ns. 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1,2 and 3 
2672 tbl 10 

+5V +5V 

480n 

DAT AOUT --.---. 

2550 30pF' 

Figure 1. Output Load 

• Including scope and jig. 

8.18 

4800 

DATAoUT--+--'" 

25S0 SpF' 

2672 drw 08 

Figure 2. Output Load 
(for tOHz, tOLl, tWHZ, and tow) 

Unit 

IlA 

IlA 

IlA 

V 

V 
2672 tbl 09 

Unit 

mA 

mA 

mA 

mA 

2672 tbl 04 
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IDT7M812,IDT7M912 
64K x 8/9 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Vee - SV +10% TA - -55°C to +12SoC and 0° to +70°C) - - , -

7M812S15 7M812S20 7M812S25 7M812S30 
7M912S15 7M912S20 7M912S25 7M912S30 

(Com'l. Only) (Com'l. Only) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tAC Read Cycle Time 15 - 20 - 25 - 30 - ns 

tAA Address Access Time - 15 - 20 - 25 - 30 ns 

tACS Chip Select Access Time - 15 - 20 - 25 - 30 ns 

tOH Output Hold from Address Chanqe 5 - 5 - 5 - 5 - ns 

tOLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - ns 

tOHZ(1) Chip Deselect to Output in Hiqh Z - 6 - 6 - 20 - 25 ns 
tpu(1) Chip Select to Power-Up Time 0 - 0 - 0 - 0 - ns 
tPO(1) Chip Deselect to Power-Down Time - 15 - 20 - 25 - 30 ns 

Write Cycle 

t~"JC Write Cycle Time 12 - 15 - 25 - 30 - ns 

tcw Chip Select to End of Write 12 - 15 - 23 - 28 - ns 

tAW Address Valid to End of Write 12 - 15 - 23 - 28 - ns 

tAS Address Set-up Time 0 - 0 - 3 - 3 - ns 

twp Write Pulse Width 12 - 15 - 20 - 25 - ns 

tWA Write Recoyery Time 0 - 0 - 0 - 0 - ns 

tDW Data to Write Time Overlap 8 - 10 - 15 - 20 - ns 

tDH Data Hold from Write Time 0 - 0 - 5 - 5 - ns 

tWHzl1) Write Enable to Output in Hiqh Z - 6 - 8 0 20 0 25 ns 

tow(1) Output Active from End of Write 0 - 0 - 0 - 0 - ns 

NOTE: 
1. This parameter is guaranteed by design. but not tested. 

8.18 4 



IDT7M812,IDT7M912 
64K x 8/9 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS (Cont'd.) 
(VCC = SV ±1 0%, TA = -55°C to + 125°C and 0° to +70°C) 

7M812S35 
7M912S35 

Symbol Parameter Min. Max. 

Read Cycle 

tRe Read Cycle Time 35 -
1M Address Access Time - 35 

tACS Chip Select Access Time - 35 

tOH Output Hold from Address Change 5 -
tOLZ(1) Chip Select to Output in Low Z 5 -
tOHZ(l) Chip Deselect to Output in High Z - 25 
tPU(l) Chip Select to Power-Up Time 0 -
tPD(1) Chip Deselect to Power-Down Time - 35 

Write Cycle 

twc Write Cycle Time 35 -
tew Chip Select to End of Write 35 -
tAW Address Valid to End of Write 35 -
tAS Address Set-up Time 5 -
twp Write Pulse Width 30 -
tWR Write Recovery Time 0 -
tDW Data to Write Time Overlap 20 -
tDH Data Hold from Write Time 5 -
tWHz'l) Write Enable to Output in High Z 0 25 

tow(1) Output Active from End of Write 0 -
NOTE: 

1. This parameter is guaranteed by design, but not tested. 

8.18 

MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

7M812S45 7M812S55 7M812S65 
7M912S45 7M912S55 7M912S65 

Min. Max. Min. Max. Min. Max. Unit 

45 - 55 - 65 - ns 

- 45 - 55 - 65 ns 

- 45 - 55 - 65 ns 

5 - 5 - 5 - ns 

5 - 5 - 5 - ns 

- 30 - 30 - 30 ns 

0 - 0 - 0 - ns 

- 35 - 35 - 35 ns 

45 - 55 - 65 - ns 

40 - 50 - 55 - ns 

40 - 50 - 55 - ns 

5 - 5 - 5 - ns 

30 - 35 - 40 - ns 

0 - 0 - 0 - ns 

25 - 25 - 30 - ns 

5 - 5 - 5 - ns 

0 30 0 30 0 35 ns 

0 - 0 - 0 - ns 

26721b105 
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IDT7M812,IDT7M912 
64K x 8/9 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1,2) 

~ 
tRC(5) f= 

ADDRESS 

DATAouT --_ ...... ~,OHj(xd<---D-AT-A-V-A-L-tD---

TIIVIING WAVEFORM OF READ CYCLE NO. 2(1,3) 

14-------tRC(5)-----~ 

NOTES: 

CS 

DATAouT------r--------< 

Vee SUPPLY 
CURRENT~ls~B~-_J 

1. WE is high for.READ cycle. 
2. CS is low for READ cycle. 
3. Address valid prior to or coincident with CS transition low. 

I+-__ ~ tOHZ (4) 

DATA VALID 

I+-tPD(4) 

2672 drw 03 

2672 drw 04 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. This parameter is guaranteed by design, but not tested. 
5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 

8.18 6 



IDT7M812,IDT7M912 
64K x 8/9 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,7) 

~----------------twe----------------~ 

ADDRESS 

14--------------tAW-----------~ 

cs 
tAS -j~---------t WP (7), ______ ~iJ-

DATA OUT 

~tDW tDH~ ~ 

DATA IN ---------------cK DATA VALID )1-)1---------
2672drw05 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,3,5) 

twe 

~/ )K 
~" 

ADDRESS 

tAW 

CS 
_'AS '} 

j''( 

tew tWR ___ 

tDW ~I .. tDH 

DATA VALID ])--DATAIN __________________________ ~~ 
2672drw06 

NOTES: 
1. WE or CS must be high during all address transactions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. twA is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, 110 pins are in the output state and input signals must not be applied. 
S. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±SOOmV from steady state with a SpF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

I 
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IDT7M812, IDT7M912 
64K x 8/9 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 

lOT .XXXXX 

Device 
Type 

x 
Power 

X 

Speed 

X 

Package 

x 
Process! 

Temperature 
Range 

y~lank 

~--------------~l C 

15 
20 
25 

~----------------------~ 30 
35 
45 
55 
65 

~----------------------~I S I 

'----------------------il 7M812 
I 7M912 

8.18 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) Semiconductor 
Components Compliant to 
MIL-STD-883, Class B 

Sidebraze DIP (Dual In-line Package) 

(Commercial onlY)} 
(Commercial Only) 

Standard Power 

Speed in Nanoseconds 

64K x 8 CMOS Static RAM Module 
64K x 9 CMOS Static RAM Module 

2672 drw 07 
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128K X 8 IDT8M824S G® CMOS STATIC RAM MODULE 

Integrtlted De¥lcc: Technology, Inc. 

FEATURES: 
• High-density 1 megabit (128K x 8)CMOS static RAM 

module 
• High-speed 

- Military: 35ns (max.) 
- Commercial: 25ns (max.) 

• Low power consumption 
- Active: less than 550mW (typ.) 
- Standby: less than 20mW (typ.) 

• Offered in the JEDEC standard 32-pin, 600 mil wide 
ceramic sidebraze DIP 

• Single 5V (±1 0%) power supply 
• Inputs and outputs directly TTL-compatible 

PIN CONFIGURATION (1) 

AO-14 

1101-8 

DESCRIPTION: 
The IDT8M824S is a 128K x 8 high-speed CMOS static 

RAM constructed on a co-fired ceramic substrate using four 
32K x 8 static RAMs and a FCT139 decoder in leadless chip 
carriers. Functional equivalence to monolithic one megabit 
static RAMs is achieved by utilization of an on board decoder 
that interprets the higher order address A15 and A16 to select 
one of the four 32K x 8 RAMs. Extremely fast speeds can be 
achieved with this technique due to use of 256K static RAMs 
.and the decoder fabricated in lOT's high-performance, high
reliability CEMOS technology. 

The IDT8M824S is available with maximum access times 
as fast as 25ns for commercial temperature range, with 
maximum power consumption of 2.5 watts. The module offers 
a full standby mode of 440mW (max.). 

The IDT8M824S is offered in a 32-pin, 600 mil center 
sidebraze DIP, adhering to JEDEC standards for one megabit 
monolithic pinouts. 

All inputs and outputs of the IDT8M824S are TTL-compat
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks orrefreshing foroperation. 

All lOT military module semiconductor components are 
manufactured in compliance to the latest revision of MIL-STD-
883, Class B, making them ideally suited to· applications 
demanding the highest level of performance and reliability. 

FUNCTIONAL BLOCK DIAGRAM 

NC 
A1S 
A14 

V(X 
A15 
NC 

WE -----' 

BE ---,----' 

A12 
A7 
As 
A5 
A4 
A3 
A2 
A1 
Ao 

1/01 
1/02 
1/03 

GND 

DIP 
TOP VIEW 

NOTE: 

WE 
A13 
As 
A9 
All 
OE 
A10 
CS 
II0s 
1/07 
110s 
1/05 
1/04 

2656 drw 01 
2656 drwOl 

A15 
A16 
cs 

1. For module dimensions, please refer to module drawing M6 and M7 in the 
packaging section. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

el990 Integrated Device Technology, Inc. 8~19 

L-----~------------------------~26~56'drw~ 

PIN NAMES 
AD-1S 

1/01-8 

CS 

Vcc 
WE 

OE 

GND 

Addresses 

Data InputlOutput 

Chip Select 

Power 

Write Enable 

Output Enable 

Ground 
26561bIOl 

AUGUST 1990 

DSC-70111/1 

1 



IDT8M824S 
128K x 8 CMOS STATIC RAM MODULE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 
Storage 

TSTG Temperature -55 to +125 -65 to +150 °C 

lOUT DC Output 50 50 mA 
Current 

NOTE: 265611>102 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
1NGs may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 
(vee = 5V ± 10%, TA = -55°C to + 125°C and O°C to +70°C) 

Symbol Parameter Test Conditions 

JIll I Input Leakage Vee = Max. 
Current VIN = GND to Vee 

IILOI Output Leakage Vee = Max. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED 
DC OPERATING CONDITIONS 

Symbol Parameter Min. Typ. Max. Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.5(1) - O.B V 

NOTE: 265611>103 

1. VIL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vec 

Military -55°C to + 125°C OV 5.0V± 10% 

Commercial O°Cto +70°C OV 5.0V ± 10% 
265611>104 

IDTBMB24S 
Min. Typ!1J Max52J MaxPI Unit 

- - 20 40 JlA 

- - 20 40 uA 
Current CS = VIH, VOUT = GND to Vee 

Icc Dynamic Operating Vee = Max., CS = VIL, 
Current f = f~.Ax, Output Open 

ISB Standby Suppl~' Vee = MAX. CS = VIH 
Current f = fmax, Outputs open 

ISB1 Full Standby CS ~ Vee -0.2V 
Supply Current VIN > Vee -0.2V or < 0.2V 

VOL Output Low Vee = Min. 
Voltage IOL = 8mA 

VOH Output High Vee = Min. 
Voltage IOH = -4mA 

NOTES: 
1. Vee = 5V, TA = +25°e. 
2. tAA = 25ns. 
3. tAA = 30, 35, 40, 45, 50, 60, 70, 85, 100ns. 

AC TEST CONDITIONS 
in Pulse Levels 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
10ns 
1.5V 
1.5V 

See Figures 1 and 2 
265611>106 

8.19 

- 150 

- 10 

- 10 

- -

2.4 -

q
5V

4800 

DATAouT 
2550 30pF* 

Figure 1. Output Load 

450 265 mA 

280 85 mA 

80 80 mA 

0.4 0.4 V 

- - V 

265611>105 

DATAOUT q
5V

4800 

2550 5pF* 

2656 drw03 

Figure 2. Output Load 
(for tCLZ1.2, tOLZ, tCHZ1.2, tOHZ, 

tow, twHZ) 

* Including scope and jig. 
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IDT8M824S 
128K x 8 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(vee .. 5V ± 10%, TA = -55°C to + 125°C or O°C to +70°C) 

8M824S25 
(Com'l. Only) 

Symbol Parameter Min. Max. 
Read Cycle 
tRC Read Cycle Time 25 -
1M Address Access Time - 25 
tACS Chip Select Access Time - 25 
tCLZ1,2<') Chip Select to Output in Low Z 5 -
tOE Output Enable to Output Valid - 10 
tOLZ(l) Output Enable to Output in Low Z 2 -
tCHZ(l) Chip Select to Output in High Z - 15 
tOHzll) Output Disable to Output in High Z - 8 
tOH Output Hold from Address Change 5 -
tpul l ) Chip Select to Power-Up Time 0 -
tpo(1) Chip Deselect to Power-Down Time - 25 
Write Cycle 
twc Write Cycle Time 25 -
tcw Chip Select to End of Write 20 -
tAW Address Valid to End of Write 20 -
tAS Address Set-up Time 0 -
twP Wr~e Pulse Width 15 -
twR Wr~e Recovery Time 0 -
tWHZ(l) Write Enable to Output in High Z - 10 
tow Data to Write Time Overlap 11 -
toH Data Hold from Write Time 3 -
towll) Output Active from End of Write 5 -

8M824SS0 

Symbol Parameter Min. Max. 
Read Cycle 
tRC Read Cycle Time 50 -
1M Address Access Time - 50 
tACs Chip Select Access Time - 50 
tCLZ1,2(1) Chip Select to Output in Low Z 5 -
tOE Output Enable to Output Valid - 30 
tOLZ(1) Output Enable to Output in Low Z 5 -
tCHzIl) Chip Select to Output in High Z - 20 
tOHZ(l) Output Disable to Output in High Z - 20 
tOH Output Hold from Address Change 5 -
tpU(l) Chip Select to Power-Up Time 0 -
tPO(l) Chip Deselect to Power-Down Time - 50 
Write Cycle 
twc Write Cycle Time 50 -
tcw Chip Select to End of Write 45 -
tAW Address Valid to End of Write 45 -
tAS Address Set-up Time 5 -
twp Wr~e Pulse Width 40 -
tWR Write Recovery Time 5 -
tWHzIl) Write Enable to Output in High Z - 20 
tDW Data to Write Time Overlap 20 -
tDH Data Hold from Write Time 5 -
towll) Output Active from End of Write 5 -

NOTE: 
1. This parameter guaranteed by design but not tested. 

8M824S30 
(Com'l. Only) 
Min. Max. 

30 -
- 30 
- 30 
5 -
- 11 
2 -
- 16 
- 10 
5 -
0 -
- 30 

30 -
25 -
25 -
0 -

20 -
0 -
- 11 
13 -
3 -
5 -

8M824S60 
(Mil. Only) 
Min. Max. 

60 -
- 60 
- 60 
5 -
- 35 
5 -
- 25 
- 25 
5 -
0 -
- 60 

60 -
55 -
55 -
5 -

50 -
5 -
- 25 
25 -
5 -
5 -

8,19 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

8M824S35 8M824S40 8M824S45 

Min. Max. Min. Max. Min. Max. Unit 

35 - 40 - 45 - ns 
- 35 - 40 - 45 ns 

- 35 - 40 - 45 ns 
5 - 5 - 5 - ns 

- 13 - 25 - 25 ns 
2 - 5 - 5 - ns 
- 20 - 20 - 20 ns 
- 15 - 20 - 20 ns 
5 - 5 - 5 - ns 
0 - 0 - 0 - ns 
- 35 - 40 - 45 ns 

35 - 40 - 45 - ns 
30 - 35 - 40 - ns 
30 - 35 - 40 - ns 
0 - 5 - 5 - ns 

23 - 30 - 35 - ns 
2 - 5 - 5 - ns 
- 15 - 15 - 15 ns 
14 - 15 - 20 - ns 
3 - 3 - 5 - ns 
5 - 5 - 5 - ns 

26561bIO 

8M824S70 8M824S85 8M824S100 
(Mil. Only) (Mil. Only) (MIL Only) 
Min. Max. Min. Max. Min. Max. Unit 

70 - 85 - 100 - ns 
- 70 - 85 - 100 ns 

- 70 - 85 - 100 ns 
5 - 5 - 5 - ns 
- 40 - 50 - 60 ns 
5 - 5 - 5 - ns 

- 30 - 35 - 40 ns 
- 30 - 35 - 40 ns 
5 - 5 - 5 - ns 
0 - 0 - 0 - ns 

- 70 - 85 - 100 ns 

70 - 85 - 100 - ns 
65 - 75 - 90 - ns 
65 - 75 - 90 - ns 
5 - 5 - 5 - ns 
60 - 70 - 80 - ns 
5 - 10 - 10 - ns 
- 30 - 35 - 40 ns 
30 - 35 - 40 - ns 
5 - 5 - 5 - ns 
5 - 5 - 5 - ns 

26561bI08 

3 



IDT8M824S 
128K x 8 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DATAoUT 

~----------------tRC--------------~ 

~----------~--------~~ 

104---------- tACS -----+----II~ 

104------- tcLZ(5)------t~ 

TIMING WAVEFORM OF READ CYCLE NO.2 (1,2,4) 
2656 drw 04 

ADDRESS =1===-t -tOH---~ ~ 1 E-tOH~ 
DATAoUT --------------..... 4'AA~~~~Xc..........Jlo.>j< DATA VALID ----4 

2656 drw 05 

TIMING WAVEFORM OF READ CYCLE NO.3 (1,3,4) 

~~ ~cs ~ 
DATAoUT !Cuf' ~XX 

NOTES: 
2656 drw 06 

1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE=VIL. 
5 .. Transition is measured ±200mV from steady state. This parameter guaranteed by design, but not tested. 

8.19 4 



IDT8M824S 
128K x 8 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,7) 

twc 

ADDRESS =:)( )( 

/V 

tAW 
------..... // 

" ---tAS tWp(7) tWR ~ 

", /V 
f---tOHZ(6)--. 

_tWHZ(6) ____ 

tOHZ(6) I--- tOW(6) ~ 
(4) " (4) )-/ r-... DATAoUT 

tDW--+- tDH 

DATAIN ----------------(c DATA VALID 
2656 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING) (1,2,3,5) 

twc 

ADDRESS ==:)( )( 
tAW 

} /V 

--tAS tcw twR ~ 

WE 

tDW .1. tDH 

DATAIN ------------------~~--D-A-T-A-V-A-LI-D--__:J~------------
2656 drw 08 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3 twR is measured from the earlier of CS or WE going high to the end of the write cycle. 
4. During this period, the 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter guaranteed by design, but not tested. 
7. During a WE controlled write CYcle, write pulse (twP > twHZ + tow) to allow the 1/0 drivers to tum off and data to be placed on the bus for the required tow. 

If OE" is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 

8.19 5 



IDTSM824S 
128K x 8 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLE CAPACITANCE (TA= +25°C, f = 1.0MHz) 
Mode CS OE WE Output Power Symbol Paramettn(l) Conditions Typ. Max. Unit 
Standby H X X High Z Standby CIN(D) Input VIN = OV 35 50 pF 
Read L L H DOUT Active Capacitance 

Read L H H High Z Active (data) 

Wrije L X L DIN Active CIN(AC1) Input VIN = OV 35 50 pF 
Capacitance 
(Ao..14, DE, WE) 

CIN(AC2) Input VOUT = OV - 14 pF 
Capacitance 
(Al5-16, CS) 

COUT Output VOUT = OV 35 50 pF 
Capacitance 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

ORDERING INFORMATION 
IDT XXXX 

Device Type 
A 

Power 
999 

Speed 
A 

Package 
A 

Process/ 
Temperature 

Range 

Y:lank 
C 

'---------t N 

25 
30 
35 
40 

'---________ ~45 

50 
60 
70 
85 
100 

'-------------------------~S 

'---------------------------------~8M824 

8.19 

Commercial (O°C to + 70°C) 
Military (-55°C to + 125°C) 

Semiconductor Components Compliant to 
MIL-STD-883, Class B 

LCCs on a Sidebraze DIP (Dual In-line Package) 
SOICs on a Sidebraze DIP (Dual In-line Package) 

(Commercial Only) 
(Commercial Only) 

Speed in Nanoseconds 

(Military Only) 
(Military Only) 
(Military Only) 
(Military Only) 

Standard Power 

128K x 8 CMOS Static RAM Module 

2656 Drw09 
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128K x 8 IDT8MP824S (;)® 
CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 1 megabit CMOS static RAM module 
• Fast access time 

- 2Sns (max.) 
• Low-power consumption 

- Active: less than SOOmW (typ.) 
- Standby: less than 8.8mW (typ.) 

• Cost-effective plastic surface-mounted RAM packages on 
an epoxy laminate (FR-4) substrate 

• Offered in a 30-pin SIP (Single In-line Package) for maxi
mum space-saving 

• Single SV (±10%) power supply 
• Inputs and outputs directly TIL-compatible 

PIN CONFIGURATION(1) 

DESCRIPTION: 
The IDT8MP824S is (128K x 8) high-speed CMOS static 

RAM module constructed on an epoxy laminate substrate 
using four 32K x 8 static RAMs in plastic surface mount 
packages. Functional equivalence to proposed monolithic 
one megabit static RAMs is achieved by utilization of an on
board decoder that interprets the higher order address A15 
and A16 to select one ofthe four32K x 8 RAMs. Extremelyfast 
speeds can be achieved with this technique due to use of 
2S6K static RAMs and decoder fabricated in lOT's high
performance, high-reliability CEMOS™ technology. 

The I DT8M P824S is available with maximum access times 
as fast as 2Sns over the commercial temperature range, with 
maximum operating power consumption of 82SmW. The 
module also offers a full standby mode of 330mW (max.). 

The IDT8MP824S is offered in a 30-pin SIP (Single in-line) 
package. For the 32-pin JEDEC standard DIP, refer to the 
IDT8M824S module. 

All inputs and outputs of the IDT8MP824S are TIL
compatible and operate from a single SV supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation, and providing equal access and cycle times for 
ease of use. 

FUNCTIONAL BLOCK DIAGRAM 

NOTE: 

SIP 
BACK VIEW 

271SdrwOl 

AO-14 

1/0,-8 

WE 

OE 

A15 

A16 

OE 

1. For module dimensions, please refer to module drawing M36 in the 
packaging section. 

CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

+-+-+ ___ --\ 32K x 8 
RAM 

32K x 8 
RAM 

~~ ______ ~32Kx8 
RAM 

32K x 8 
RAM 

FCT139 
DECODERrr--------------------~ 

AUGUST 1990 

1I:l1990 Integrated Device Technology. Inc. 8.20 DSC-701S11 
1 



IDT8MP824S 
128K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PIN NAMES 

AO-16 Addresses 

1/01-8 Data Input/Output 

CS Chip Select 

Vee Power 

WE Write Enable 

OE Output Enable 

GND Ground 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value 

27151b101 

Unit 

RECOMMENDED DC OPERATING 
CONDITIONS 

VTERM Terminal Voltage with -0.5 to +7.0 V Symbol Parameter Min. Typ. Max. 
Respect to GND Vee Supply Voltage 4.5 5.0 5.5 

TA Operating Temperature o to +70 °C GND Ground 0 0 0 

TBIAS Temperature Under Bias -10 to +S5 °C VIH Input High Voltago 2.2 - 6.0 

TSTG Storage Temperature -55 to +125 °C· VIL Input Low Voltage -0.5(1) - O.S 

PI Power Dissipation 1.0 W 
NOTE: 

lOUT DC Output Current 50 rnA 1. VIL (min.) = -3.0V for pulse width less than 20ns. 
27151b102 

NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 

may cause permanent damage to the device. This is a stress rating only 
arid functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 

DC ELECTRICAL CHARACTERISTICS 

(Vee = S.OV ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

IILlI Input Leakage Current 

IILol Output Leakage Current 

Icc Dynamic Operating Current 

ISB Standby Power Supply Current 

ISB1 Full Standby Power Supply 
Current 

VOL Output Low Voltage 

VOH Output High Voltage 

NOTE: 
1. Vee = 5V, TA = +25°e 

Grade 

Commercial 

Test Conditions 

Vee = Max., VIN = GND to Vee 

Vee = Max. 
CS = VIH, VOUT = GND to Vee 

CS = VIL 
Vee = Max., Output Open 
f =fMAX 

CS ~ VIH 
Vee = Max. 
Output Open 

CS ~ VHC, VIN ~ VHC or ~ VLC 
Vcc = Max., Output Open 

IOL = SmA, Vcc = Min. 

IOH = -4mA, Vcc = Min. 

8.20 

Ambient Temperature 

IDT8MP824S 
Min. Typ.(l) Max. 

- - 15 

- - 15 

- 100 200 

- 2 80 

- 1.6 60 

- - 0.4 

2.4 - -

Unit 

V 

V 

V 

V 

27151b103 

27151b104 

Unit 

J.1.A 

J.1.A 

rnA 

rnA 

rnA 

V 

V 

27151b105 
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IDTSMPS24S 
12SK x S CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
In Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
10ns 
1.5V 
1.5V 

See Figures 1 and 2 

271511>106 

AC ELECTRICAL CHARACTERISTICS 

(Vee = SV ± 10%, TA = O°C to +70°C) 

Symbol Parameters 

READ CYCLE 

tRC Read Cycle Time 

1M Address Access Time 

tACS Chip Select Access Time 

tClZ(1) Chip Select to Output in Low Z 

tOE Output Enable to Output Valid 

tOlZ(1) Output Enable to Output in Low Z 
tCHZ(1) Chip Select to Output in High Z 

tOHZ(1) Output Disable to Output in High Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power Up Time 

tPD(1) Chip Deselect to Power Down Time 

WRITE CYCLE 

twc Write Cycle Time 

tcw Chip Select to End of Write 

tAw Address Valid to End of Write 

tAS Address Setup Time 

twP Write Pulse Width 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High Z 

tDW Data to Write Time Overlap 

tDH Data Hold from Write Time 

toW(1) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

SMPS24S25 
Min. Max. 

25 -
- 25 

- 25 

5 -

- 10 

2 -
- 15 

- 8 

5 -
0 -
- 25 

25 -
20 -

20 -
5 -
15 -
a -
- 10 

11 -
3 -
5 -

COMMERCIAL TEMPERATURE RANGE 

+5V +5V 

4800 4800 

DATAouT -~-.... DATA OUT -~-.... 

2550 30pF* 2550 5pF * 

2715drw03 

Figure 1. Output Load Figure 2. Output Load 
(for tCll, tou, tcHI, tOHZ, tow, 

twHZ) 

* Including scope and jig 

SMPS24S30 SMPS24S35 SMPS24S40 SMPS24S45 SMPS24S50 
Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

, 

30 - 35 - 40 - 45 - 50 - ns 

- 30 - 35 - 40 - 45 - 50 ns 

- 30 - 35 - 40 - 45 - 50 ns 

5 - 5 - 5 - 5 - 5 - ns 

- 11 - 13 - 25 - 25 - 30 ns 

2 - 2 - 5 - 5 - 5 - ns 

- 16 - 20 - 20 - 20 - 20 ns 

- 10 - 15 - 20 - 20 - 20 ns 

5 - 5 - 5 - 5 - 5 - ns 

0 - a - a - 0 - 0 - ns 

- 30 - 35 - 40 - 45 - 50 ns 

30 - 35 - 40 - 45 - 50 - ns 

25 - 30 - 35 - 40 - 45 - ns 

25 - 30 - 35 - 40 - 45 - ns 

5 - 5 - 5 - 5 - 5 - ns 

20 - 23 - 30 - 35 - 40 - ns 

a - 2 - 5 - 5 - 5 - ns 

- 11 - 15 - 15 - 15 - 20 ns 

13 - 14 - 15 - 20 - 20 - ns 

3 - 3 - 3 - 5 - 5 - ns 

5 - 5 - 5 - 5 - 5 - ns 

27151b107 

S.20 3 
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IDTSMP824S 
128K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS _ft4-_ -_ -_ -_t_RC-=--=-=L_ 
tM .' tOH-

"""""""""".,. /////J/L /LL~ 
L tOE 
L tOLZ (5) 
I ",,,,,,,.,. AJ/ L/////// // / / 

L tACS ~ t OI-IZ (5)_ H I tClZ (5) tCHZ(5) 
I 

"' .2S., X DATA OUT 

2715 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS ~~------------------------tRC----------------------~~ 

:~t~==============-t-O=H=-~t~A~A=-_=-=-_=-=--~=--~=--~~-.-ll::::~~';1-----'l=t 0"--1 
t xxx>k========:P~A:T~A=Y:A::L:I~P==~===:~==== -PATAoUT 

2715drw05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS 

~l+t-__ tC12(5l tAC5Q~ ______ t __ tC_H_Z_(5)-"j)l-___ _ 
DATA OUT 

2715 drw06 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

8.20 4 



IDTSMPS24S 
12SK x S CMOS STATIC RAM MODULE 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

twe 

ADDRESS ~~ 

/////7'('-
I tew 

I"- " " " ,,~(5) """"" I 
tAW 

tAS- /-
~,,"~ 

t OHZ (4,9) !::=:j ! twp (2) 

DATA OUT 

DATA IN 

TIMING WAVEFORM OF WRITE CYCLE NO. 2(1,6) 

twe 

ADDRESS ~tc 
I tew 

'" " " " "'-~(5) "",-"" , 
tAW 

twp(2) 

~"""~ 
tAS- ~ I--t WHZ (4,9) ..:::j 

DATA OUT 

COMMERCIAL TEMPERATURE RANGE 

.,~ 

f4----- t WR(3) ~ 

-'I<-, , , , , , , , , , , "' 

7~///////////77//////// 

Jf-

tow ~!~ 
PATAYAj 

tOH---=-1 
XXX 

.J 

I 
*" 

tWR(3Y 

2715drw07 

~~///////////7/T7/7777/ 

."f-

j+--t OW (9) (7) 

DATA IN 

~tow 4r- tOH==i. (6) 

--------------------------------~~ ____ ~p~A~TaA~V~A~L~IP~ ___ ~ ___ ,~~X~X~X~ ________ _ 

2715drw 08 

NOTES: 
1. WE, CS must be high during all address transitions, 
2. A write occurs during the overlap (twp) of a low CS and a low WE . I 

3. twP is measured from the earlier of CS or WE going high to the end of the write cycle. I 
4. During this period, 1/0 pins are in the output state so that the input signals of opposite phase to the output must not be applied. : 
5. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. 
6. DE is continuously low (OE = VIL). 
7. Dour is the same phase of write data of this write cycle. 
8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 
9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

S.20 5 



IDTSMP824S 
128K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE CAPACITANCE (TA = +25°C, f =1.0MHz) 

Mode CS OE WE Output Power Symbol Parameter(l) Conditions Typ. Unit 

Standby H X X 
Read L L H 

Read L H H 

Write L X L 

ORDERING INFORMATION 

lOT XXXX 
"Device Type 

A 
Power 

High Z Standby 

OOUT Active 

High Z Active 

DIN Active 
27151bIOS 

999 
Speed 

A 
Package 

CIN Input Capacitance VIN = OV 35 

COUT Output Capacitance VOUT= OV 40 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

A 
Process/ 

Temperature 
Range 

Commercial (O°C to +70°C) 

pF 

pF 
271S1b109 

~Blank 
~--------------~S FR-4 SIP (Single In-line Package) 

25 
30 

~--------------f 35 
40 
45 
50 

} Speed in Nanoseconds 

~------------------------------~S Standard Power 

~----------------------------------------~8MP824 128K x 8 CMOS Static RAM Module 

2715 drw 10 
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128K x 8 IDT8MP824L fk)® 
CMOS STATIC RAM MODULE 

Integra.ted Device Technology, Inc. 

FEATURES: 
• High-density 1 megabit CMOS static RAM module 
• Fast access time 

- 70ns (max.) 
• Low-power consumption 

- Active: less than 400mW (typ.) 
- Standby: less than SOJlW (typ.) 

• Cost-effective plastic surface-mounted RAM packages on 
an epoxy laminate (FR-4) substrate 

• Offered in a 30-pin SIP (Single In-line Package) for maxi
mum space-savings 

• Single SV (±1 0%) power supply 
• Inputs and outputs directly TIL-compatible 

PIN CONFIGURATION(1) 

1 A7 AO-14 
2 A6 
3 As 1/01-S 
4 A4 
5 A3 WE 
6 A2 
7 

DESCRIPTION: 
The IDT8MP824L is 128K x 8 high-speed CMOS static 

RAM constructed on an epoxy laminate substrate using four 
32Kx 8 static RAMs in plastic surface mount packages. 
Functional equivalence to proposed monolithic one megabit 
static RAMs is achieved by utilization of an on-board decoder 
that interprets the higher order address A15 and A16 to select 
one of the four 32K x 8 RAMs. 

The IDT8MP824L is available with maximum access times 
as fast as 70ns for commercial range, with maximum power 
consumption of 660mW. The module also offers a full standby 
mode of 2.2mW (max.). 

The IDT8MP824L is offered in a 30-pin SIP (Single In-line 
Package). Forthe 32-pin JEDEC sidebrazed DIP, refer to the 
IDT8M824S module. 

All inputs and outputs of the IDT8MP824L are TTL
compatible and operate from a single SV supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation. 

FUNCTIONAL BLOCK DIAGRAM 

- ...----

32Kx 8 32Kx 8 
RAM RAM 

-Al OE -8 Ao L--

9 WE 
10 Vcc 
11 GND 

- 32K x 8 
- RAM 

12 1101 
13 1/02 
14 1/03 AIS 
15 1/04 
16 1/05 A16 
17 1/06 

OE 18 1/07 
19 I/0s 

- ~ 
-C FCT139 p-

DECODER ---
-C h 

I'-' 

20 CS 
21 OE 
22 As 
23 A9 
24 Al0 PIN NAMES 
25 An 
26 A12 AO-16 
27 A13 
28 A14 1/01-S 
29 AIS 
30 A16 

CS 

Vcc 

SIP 
2716 drw 01 WE 

BACK VIEW OE 
NOTE: GND 
1. For module dimensions, please refer to module drawing M36 in the 

packaging section. 

COMMERCIAL TEMPERATURE RANGE 

el990 Inlegrated Device Technology. Inc. 8.21 

CS 
'-- ?str L---- 32Kx 8 

'---- RAM 

csY I 
I 

'2716drw02 

Addresses 

Data InputlOu1put 

Chip Select 

Power Supply 

Write Enable 

Output Enable 

Ground 
271611>101 

SEPTEMBER 1990 

DSC-7060/· 
1 



IDTBMPB24L 
12BK x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 

RECOMMENDED DC OPERATING 
CONDITIONS 

VTERM Terminal Voltage with -0.5 to +7.0 V Symbol Parameter Min. Typ. Max. 
Respect to GND Vee Supply Voltage 4.5 5.0 5.5 

TA Operating Temperature o to +70 °C GND Ground 0 0 0 

T81AS Temperature Under Bias -10 to +85 °C VIH Input High Voltage 2.2 - 6.0 

TSTG Storage Temperature -55 to +125 °C VIL Input Low Voltage -0.5(1) - 0.8 

PT Power Dissipation 1.0 W NOTE: 

lOUT DC Output Current 50 mA 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

NOTE: 2716 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 

DC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

IILlI Input Leakage Current 

IILol Output Leakage Current 

lee1 Operating Power Supply Current 

lee2 Dynamic Operating Current 

158 Standby Power Supply Current 

1581 Full Standby Power Supply 
Current 

VOL Output Low Voltage 

VOH. Output High Voltage 

NOTE: 
1. Vee = 5V, TA = +25°e 

Grade 

Commercial 

Test Conditions 

Vee = Max., VIN = GND to Vee 

Vee = Max. 
CS = VIH, VOUT = GND to Vee 

CS:s; VIL 
Vee = Max., Output Open 
f = 0 

CS:s; VIL 
Vee = Max., Output Open 
f = fMAX 
CS ~ VIH 
Vee = Max., Output Open 
f = fMAX 

CS > Vee - 0.2V 
VIN > Vee - 0.2V or < 0.2V 

IOL = 2.1 rnA, Vee = Min. 

IOH = -1 rnA, Vee = Min. 

B.21 

Ambient Temperature 

IDT8MP824L 
Min. Typ.l1) Max. 

- - 15 

- - 15 

- 10 80 

- 80 120 

- 6 12 

- 10 400 

- - 0.4 

2.4 - -

Unit 

V 

V 

V 

V 

2716 tbl 03 

2716 tbl 04 

Unit 

IlA 

IlA 

mA 

mA 

rnA 

IlA 

V 

V 

2716 tbl 05 
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IDTSMP824L 
128K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS +5V +5V 

In Pulse Levels 4800 4800 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
10ns 
1.5V 
1.5V 

DATAOUT -~-.... DATAOUT -~-.... 

See Figures 1 and 2 

AC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV ± 10%, TA = ooe to +70°C) 

Symbol Parameters 

READ CYCLE 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

tClZ (1) Chip Select to Output in Low Z 

tOE Output Enable to Output Valid 

tOlZ (1) Output Enable to Output in Low Z 
tCHZ(1) Chip Select to Output in High Z 
tOHZ(1) Output Disable to Output in High Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power Up Time 

tPO(1) Chip Deselect to Power Down Time 

WRITECVCLE 

twc Write Cycle Time 

tcw Chip Select to End of Write 

tAW Address Valid to End of Write 

tAS Address Setup Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High Z 

tow Data to Write Time Overlap 

tDH Data Hold from Write Time 

tow (1) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

27161b106 

IDT8MP824L70 
Min. Max. 

70 -
- 70 

- 70 

10 -
- 40 

5 -
- 30 

- 30 

5. -
0 -
- 70 

70 -
65 -
65 -
5 -
60 -
5 -
- 30 

30 -
5 -
5 -

8.21 

2550 30pF* 2550 5pF * 

FIgure 1. Output Load 

2716 drw 03 

FIgure 2. Output Load 
(for tcLZ, tou, tCHI, tOHZ, tow, 

twHZ) 

* Including scope and jig 

IDT8MP824L85 IDT8MP824L 100 
Min. Max. Min. Max. Unit 

85 - 100 - ns 

- 85 - 100 ns 

- 85 - 100 ns 

10 - 10 - ns 

- 50 - 60 ns 

5 - 5 - ns 

- 35 - 40 ns 

- 35 - 40 ns 

5 - 5 - ns 

0 - 0 - ns 

- 85 - 100 ns 

85 - 100 - ns 

75 - 90 - ns 

75 - 90 - ns 

5 - 5 - ns 

70 - 80 - ns 

5 - 5 - ns 

- 35 - 40 ns 

35 - 40 - ns 

5 - 5 - ns 

5 - 5 - ns 

27161b107 

3 
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IDT8MP824L 
128K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS _~14-_ -_ -_ -_t_RC-=--=-=L_ 

tAA .., tOH---

""""" """",,"'!... //////// //// 
L tOE 
I tOLZ 
I 

""",-""".,.,. .,(/j //////// //// 
L tACS 1.2- t OHZ (5) 4 L tCLl (5) tCHZ(S) 
I -, 

X XA--DATA OUT 

2716 dlW 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS 

DATA OUT 

~~------------------------tRC----------------------~~ 

: ~~~=-_==--==--==--==---=-=---=-=-=--=--t~O~H::'--t_A~A~~_-~~_-~~~~~_-~~_-~~-+t~~1 ~~~~~·-II -------'1= to"-+j 

ixxx>k::::::::~D:A~T:ZA=Y:A~L:ID~::~::::::::= 
2716 dlW 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

DATA OUT 

~l+t---tCLZ(5) 1A6SQ~ ______ t= __ tC_H_z(_S)_1)1--__ ~_ 
2716 dlW06 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

8.21 4 



IDTSMPS24L 
12SK x 8 CMOS STATIC RAM MODULE 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

twe 

ADDRESS :7~ 

/ / / / /7r , 
tew 

" '" '" '" '" ~(5) "'''''''''''' , 
tAW 

tAS-4 r-
~"""~ 

t OHZ (4,9) r- :i ! twp (2) 

DATA our 

DATA IN < t 

TIMING WAVEFORM OF WRITE CYCLE NO. 2(1,6) 

twe 

ADDRESS <-

tew 

""""" ." " " " ,,~(5) , 
tAW 

tWp(2) 

~'" '" '" .. 
tAS- ~ 

_tWHZ(4,9) -==:j 
DATA our 

COMMERCIAL TEMPERATURE RANGE 

.,~ 

~tWR(3) ___ 

-' ~,,~'" ~"'"-" "-~ ""'" "-
~///////////////////// 

~ 

tow ;'. 

PATAYAU 
tOH==* 

XXX 

2716drw 07 

.J 

I 

*" t WR(3)-=-..j 

7r///////////////////// 

..,f-

I+--tOW(9) (7) 

DATA IN 

,-tow 4r- tDH==:\(8). 

--------------------------------~~ ____ ~P~A~TcA~VLA~L~IP~ ___ ~ ____ ~~X~X~X~ ________ _ 

2716 drw 08 

NOTES: 
1. WE, es must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a lowes. 
3. twp is measured from the earlier of es or WE going high to the end of the write cycle. I.: 
4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the output must not be applied. 
5. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. 
6. OE is continuously low (OE = VIL). 
7. Dour is the same phase of write data of this write cycle. I 

8. If es is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 
9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

8.21 5 



IDTSMP824L 
128K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Mode CS OE WE Output Power Symbol Parameter(1) Conditions Typ. Unit 

Standby H X X 

Read L L H 

Read L H H 

Wrhe L X L 

ORDERING INFORMATION 

lOT XXXX 
Device Type 

High Z Standby 

DOUT Active 

High Z Active 

DIN Active 
2716 tbl 08 

999 
Speed 

A 
Package 

CIN Input Capacitance VIN = OV 35 

COUT Output Capacitance VOUT = OV 40 
NOTE: 
1. This parameter is guaranteed by design but not tested. 

A 
Process/ 

Temperature 
Range 

~Blank Commercial (O°C to +70°C) 

pF 

pF 
2716 tbl 09 

L--_________ S FR-4 SIP (Single In-line Package) 

L--_____________ 85 Speed in Nanoseconds 70 } 
-- 100 

L--________________ L Low Power 

L--_____________________ 8MP824 128K x 8 CMOS Static RAM Module 

2716 drw 10 
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256K x 8 PRELIMINARY ~® 
CMOS STATIC RAM MODULE IDT7MP4034 

Integrated Device Technology, Inc. 

FEATURES: 
• High density separate 1/0, 2 megabit CMOS static RAM 

module 
• Fast access time: 20ns (max.) 
• Low profile 42-pin ZIP (Zig-zag In-line Package) 
• Surface mounted plastic components on an epoxy laminate 

(FR-4) substrate 
• Single 5V (+10%) power supply 
• Inputs/outputs directly TTL compatible 
• Multiple GND pins for maximum noise immunity 

DESCRIPTION: 
The IDT7MP4034 is a separate 1/02 megabit CMOS static 

RAM module constructed on an epoxy laminate (FR-4) 
substrate using 8 256K x 1 static RAMs in plastic SOJ 
packages. Availability of two chip select lines (one for each 

PIN CONFIGURATION(1) 

NOTE: 

GNO 
01(0) 
0:(1) 
01(2) 
01(3) 
A(O) 
A(2) 
A(4) 

A(6) 

CS(O) 
WE 

A(8) 

A(10) 

A(12) 
A(14) 

A(16) 

01(4) 
01(5) 
01(6) 
01(7) 
Vee 

1 
3 

5 

7 

9 

11 

13 
15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

37 

39 

41 

ZIP 
TOP VIEW 

2 

4 

6 

8 

10 

12 
14 

16 

18 

20 

22 

24 
26 

28 
30 

32 

34 

36 

38 
40 

42 

Vee 
00(0) 
00(1) 
00(2) 
00(3) 
A(1) 
A(3) 

A(5) 

A(7) 

GNO 
CS(1) 
A(9) 
A(11) 

A(13) 

A(15) 

A(17) 

00(4) 
00(5) 
00(6) 
00(7) 
GNO 

2745 drw 01 

1. For module dimensions, please refer to drawing M44 in the packaging 
section. 

CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

101990 Integrated Device Technology. Inc: 8.22 

group offour RAM) provides nibble access and allows the user 
to configure the memory into a 256K x 8 or a 512K x 4 
organization. Extremely fast speeds can be achieved using 
256K static RAMs fabricated in IDT's high performance, high 
reliability C EMOSTM technology. The I DT7MP4034 is available 
with access times as fast as 20ns with minimal power 
consumption. 

The7MPfamilyofZIPs, DSIPsandSIPsofferstheoptimum 
in packing density and profile height. The IDT7MP4034 is 
packaged in a 42 pin FR-4 ZIP (Zig-zag In-line vertical 
Package). The memory configuration results in a package 
2.65 inches long and 0.35 inches wide. At only 0.50 inches 
high, this low profile package is ideal for high performance 
systems with minimum board spacing. 

All inputs and outputs of the IDT7MP4034 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation. 

FUNCTIONAL BLOCK DIAGRAM 

PIN NAMES 
010-7 

000-7 

Ao-17 

CSO-l 

WE 

Vcc 

GND 

256K x 8 
RAM 

DO DO 

2745 drw 02 

Data Inputs 

Data Outputs 

Addresses 

Chip Selects 

Write Enable 

Power 

Ground 
27451bIOl 

SEPTEMBER 1990 

DSC-7055/-
1 



IDT7MP4034 
256K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED DC OPERATING CONDITIONS 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to + 125 °C 

lOUT DC Output Current 50 mA 
2745 tbl 02 

NOTE: 
1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 

may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

Symbol Parameter Min. Typ. Max. 

Vee Supply Voltage .4.5 5.0 5.5 

GND Ground 0 0 0 

VIH Input High Vo~age 2.2 - 6.0 

VIL Input Low Voltage -0.5(1) - 0.8 

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

DC ELECTRICAL CHARACTERISTICS (Vee = 5V ± 10%, TA = O°C TO +70°C) 

Unit 

V 

V 

V· 

V 

274511>103 

274511>104 

Symbol Parameter Test Conditions Min. Max. Unit 

IILlI Input Leakage Vee = Max. - 40 IlA 
(Address and Control) . VIN = GND to Vee 

IILlI Input Leakage Vee = Max. - 10 IlA 
(Data) VIN = GND to Vee 

IILol Output Leakage Vee = Max. - 10 IlA 
CS = VIH, VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = 8mA - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -4mA 2.4 - V 

lee Dynamic Operating Current CS = VIL, Output Open - 1,280 mA 
Vee = Max., F = FMAX 

19B Standby Supply Current CS ~ VIH, Vee = Max. - 280 mA 
Outputs Open, F = FMAX 

ISB1 Full Standby Supply Current CS ~ Vee - 0.2V, - 240 mA 
VIN > Vee - 0.2V or < 0.2V, F = 0 

274511>105 

8.22 2 



IDT7MP4034 
256K x 8 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 

GND t03.0V 
5ns 
1.5V 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1, 2 and 3 

AC ELECTRICAL CHARACTERISTICS 
(VCC = S.OV ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

tCLZ(l) Chip Select to Output in Low Z 

tCHZ(l) Chip Deselect to Output in High Z 

tOH Output Hold from Address Change 

tpu(1) Chip Select to Power Up Time 

tpo (1) Chip Deselect to Power Down Time 

Write Cycle 

twc Write Cycle Time 

tcw Chip Select to End of Write 

tAW Address Valid to End of Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

t'NI-IZ(l) Write Enable to Output in High Z 

tow Data to Write Time Overlap 

toH Data Hold from Write Time 

tow (1) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

27451b106 

7MP4034S20 
Min. Max. 

20 -
- 20 

- 20 

3 -

- 10 

3 -
0 -
- 20 

20 -
17 -
17 -
0 -

17 -
0 -
- 10 

13 -
0 -
0 -

8.22 

COMMERCIAL TEMPERATURE RANGE 

+5V 

DOUT -_-----. 

2550 30pF * 

Figure 1. Output Load 

+5V 

4800 

DOUT -_-----. 

2550 5pF* 

2745 drw 03 

Figure 2. Output Load 
(for tcHZ, tcu, tow and twHZ) 

* Including scope and jig. 

7MP4034525 7MP4034S35 7MP4034545 
Min. Max. Min. Max. Min. Max. Unit 

25 - 35 - 45 - ns 

- 25 - 35 - 45 ns 

- 25 - 35 - 45 ns 

5 - 5 - 5 - ns 

- 13 - 20 - 25 ns 

3 - 3 - 3 - ns 

0 - 0 - 0 - ns 

- 25 - 35 - 45 ns 

25 - 35 - 45 - ns 

22 - 30 - 40 - ns 

22 - 30 - 40 - ns 

0 - 0 - 0 - ns 

22 - 30 - 40 - ns 

3 - 3 - 3 - ns 

- 13 ..,.- 20 - 25 ns 

15 - 20 - 25 - ns 

0 - 0 - 0 - ns 

5 - 5 - 5 - ns 

27451b107 
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IDTIMP4034 
256K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~~-------------------tRC------------------~~ 

ADDRESS ~~-----~------------------tA-A-----------------------~-~----------~~~-~---------t-OH----------------
CS 

i+-----tAcS -------~ 
t+---tcLZ(4) 

DATAouT-----------------------------( 

2745 drw04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2) 

~
--------------tRc-----------f 

ADDRESS __ _____ 

DATAouT __ ~t======tOH=_=_tA-A_-=-=-~fl-, --+I,' ____ L ___ tOH __ . =1---
2745 drw05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3) 

1
1
: tAC~~ 

______________ ~._-______ t_c_LZ_(_41 
DATAoUT - . 

2745 drwOO 

NOTES: 
1. WE is high for read cycle. 
2. Device is continuously selected, CS = VIl. 
3 .. Address valid prior to or coincident with CS transition low. 
4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 

8.22 4 



IDT7MP4034 
256K x 8 CMOS STATIC RAM MODULE 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1,2,3) 
(WE CONTROLLED TIMING) 

twe 

ADDRESS ,,~ 

/i'\. 
tAW 

"i'\. 
tAS twp 

"r--... 
~tWHZ(5) 

DATAouT 
'\.. ~I 

COMMERCIAL TEMPERATURE RANGE 

)K 
/V 

tWR-

/~ 
~tOW(5) 1 

I'\.. 

DATAIN---------------------------------------{~-tD-W-----~-:-T-A-V-A-L-It-:-H----------~~~~-------

TIMING WAVEFORM OF WRITE CYCLE NO.1 (1,2,3,4) 
(CS CONTROLLED TIMING) 

twe 

ADDRESS "I' /, 
tAW 

'1 tAS tew -I 

2745 drw 07 

)K 

/V 

tWR----

/V 

DATAIN---------------------------------------{~-tD-W-----~-:-T-A-V-A-L-It-:-H--------~~~~--------

2745 drwOS 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (tew or twp) of a low CS and a low WE. 
3. twR is measured from the earlier of CS or WE going high to the end of the write cycle. 
4. If the CS low transition occurs simultaneous with or after the WE low transition, the outputs remain in the high impedance state. 
5. Transition is measured ±200mV from steady state with SpF load (including scope and jig). This parameter is guaranteed by design but not tested. 

8.22 5 



IDT7MP4034 
256K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE CAPACITANCE (TA =+25°C, f = 1.0MHz) 

Mode CS WE Output Power Symbol Parameter(1) Conditions 

Standby H X High-Z Standby CIN(D) Input Capacitance VIN = OV 

Read L H DATAoUT Active (Data) 

Write L L DATAIN Active CIN(A) Input Capacitance VIN = OV 

27451b108 
(Address and Control) 

COUT Output Capacitance VOUT = OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

ORDERING INFORMATION 

lOT XXXX A 999 __ A_ A 
Device Type Power Speed Package Process! 

Temperature 
Range 

~Blank 

Typ. 

15 

92 

15 

'------------i Z FR-4 ZIP (Zig-zag In-line Package) 

20 } 
'-------------j 25 Speed in Nanoseconds 

35 
45 

'------------------1 S Standard Power 

'------'--------------~ 7MP4034 256K x 8 Static RAM Module 

Unit 

pF 

pF 

pF 
27451b109 

2745 drw 12 
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G® 512K x 8 PRELIMINARY 

CMOS STATIC RAM MODULE IDT1M4048 
IDT1MB4048 

Integrated Device Technology, Inc. 

FEATURES: ' multilayer epoxy laminate (FR-4) substrate using four 1 
• High density 4 megabit (512K x 8) static RAM module Megabit static RAMS and a decoder. The IDT7M40481 
• Equivalent to the JEDEC standard for future monolithic 7MB4048 is available with access times as fast as 30ns. For 

512K x 8 static RAMs battery backup applications, a very low power version is 
• Fast access time: 30ns (max.) available, offering a data retention current of 200~. 
• Low power consumption (commercial grade L version) The IDT7M4048 is packaged in a 32-pin' ceramic DIP. 

_ Active: 11 OmA (max.) This resu.lts in a package 1.7 inches long and 600 mils wide, 
_ CMOS Standby: 8mA (max.) packing 4 megabits into the JEDEC DIP footprint. The 

• Very low power version (commercial grade SCD 4591) IDT7MB4048 likewise is packaged in a 32-pin FR-4 DIP 
- Data Retention: 200~ (max.) Vcc = 2V resulting in the same JEDEC footprint in a package 1.6 
- CMOS Standby: 400~ (max.) inches long and 600 mils wide. 

• Surface mounted plastic packages or leadless chip All inputs and outputs of the IDT7M4048 and 7MB4048 
carriers on a 32-pin, 600 mil ceramic DIP are TTL compatible and operate from a single 5V supply. 
substrate Fully asynchronous circuitry requires no clocks or refresh for 

• Single 5V (±10%) power supply operation and provides equal access and cycle times for 
• Inputs/outputs directly TTL compatible ease of use. AIIIDT military module semiconductor compo

nents are manufactured in compliance to the latest revision 
DESCRIPTION: of MIL-STD-883 Class B, making them ideally suited for 

The IDT7M4048/7MB4048 is a 4 megabit (512K x 8) , applications demanding the highest level of performance 
static RAM module constructed on a co-fired ceramic or and reliability. 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

OE 

512K x 8 
RAM 

I/O 2675 drw 02 

PIN NAMES 
1/00·7 Data Inputs/Outputs 

Ao.18 Addresses 

CS Chip Select 

WE Write Enable' 

OE Output Enable 

Vcc Power 

GND Ground 

2675 tbl 01 

CEMOS Is a trademark of Integrated Device Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION(1) 

A1a 
A16 
A14 
A12 
A7 
A6 
As 
A4 
A3 
A2 
A1 
Aa 

1100 
\/01 
\/02 

GND 

NOTE: 

DIP 
TOP VIEW 

Vee 
A1s 
An 
WE 
A13 
Aa 
A9 
All 
OE 
A10 
CS 
1107 
\/06 
\/Os 
\/04 
\/03 

2675 drw 01 

1. For module dimensions, please refer to module drawing M3, M4, or M5 
(7M4048L, 7M4048S, 7M84048S) in the packaging section. 

SEPTEMBER 1990 

elggo Integrated Device Technology. Inc; 8.23 DSC-7047/-
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IDTIM4048, IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE 

TRUTH TABLE 

Mode ~ OE WE Output 

Standby H X X High-Z 

Read L L H DOUT 

Read L H H High-Z 

Write L X L DIN 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions 

CIN Input Capacitance VIN = OV 

CIN(e) Input Capacitance (CS) VIN .. OV 

COUT Output Capacitance VOUT .. OV 

Power 

Standby 

Active 

Active 

Active 

26751b109 

Typ. Unit 

35 pF 

8 pF 

35 pF 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

T81AS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output Current 50 50 mA 

NOTE: 2675 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

26751b110 rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 

Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 

Vee Supply Voltage 4.5 5 5.5 V Ambient 

GND Supply Voltage 0 0 0 V 
Grade Temperature GND Vec 

VIH Input High Voltage 2.2 - 6 V 
Commercial O°C to +70°C OV 5V ± 10% 

VIL Input Low Voltage -0.5(1) - 0.8 V 
Military -55°C to + 125°C OV 5V±10% 

NOTE: 26751b103 
26751b104 

1. VIL = -3.0V for pulse width less than 20ns. 

DC ELECTRICAL CHARACTERISTICS 

(VCC = 5V ± 10%, TA = O°C to +70°C and -55°C to + 125°C) 

7MB4048SxxP 
7M4048SxxC 

Symbol Parameter Test Conditions ~M4048LxxN 7M4048SxxCB 

(COM'L ONLY) (COM'L) (MILITARY) 

Min. Max. Min. Max. Min. Max. Unit 

IILlI Input Leakage Vee = Max., VIN = GND to Vee - 4 - 8 - 40 ~A 

IILol Output Leakage Vee = Max., CS = VIH, - 4 - 8 - 40 ~A 
VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = 2mA(2), 
IOL = 8mA(3) 

- 0.4 - 0.4 - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -1mA(2), 
IOH = -4mA(3) 

2.4 - 2.4 - 2.4 - V 

Icc Dynamic Operating Current Vee = Max., CS ~ VIL; f = fMAX, - 110 - 360 - 480 mA 
Outputs Open 

158 Standby Supply Current CS ~ VIH, Vee = Max., f = fMAX, - 12 - 240 - 240 mA 
(TTL Levels) Outputs Open 

IS81(1) Full Standby Supply Current CS ~ Vee - 0.2V, VIN ~ Vee - 0.2V - 8 - 40 - 80 mA 
(CMOS Levelsl or < 0.2V 

NOTES: 26751b105 

1. For low power version 1581 = 400flA, refer to SCD4591 when ordering. For Commercial grade 7M4048L version only 
2. For Commercial grade 7M4048L version only. 
3. For 7MB4048SxxP, 7M4048SxxC, and 7M4048SxxCB versions. 

8.23 2 



IDT7M4048, IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiseIFall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 
26751b107 

+5V +5V 

480!l 480!l 

DATAOlJT --.----+ DATAOUT --.---+ 

255!l 30pF* 255!l 

2675 drw 10 

Figure 1. Output Load Figure 2. Output Load 
• Including scope and jig (for tou, tcHZ, tOHZ, twHZ, tow and tcu) 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = ooe to +70oe and -55°e to + 125°C) 

7M4048S30C 7M4048S35C 7M4048S40C 7M4048S45C 7M4048S50C 
7M4048S40CB 7M4048S45CB 7M4048S50CB 

7MB4048S30P 7MB4048S35P 7MB4048S40P 7MB4048S45P 7MB4048S50P 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 30 - 35 - 40 - 45 - 50 - ns 

tAA Address Access Time - 30 - 35 - 40 - 45 - 50 ns 

tACs Chip Select Access Time - 30 - 35 - 40 - 45 - 50 ns 

tOE Output Enable to Output Valid - 11 - 15 - 20 - 25 - 30 ns 

tOHZ(1) Output Disable to Output in High Z - 10 - 15 - 20 - 20 - 20 ns 

tOlZ(1) Output Enable to Output in Low Z 2 - 2 - 5 - 5 - 5 - ns 

tClZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

tCHZ(1) Chip Deselect to Output in High Z - 16 - 20 - 20 - 20 - 20 ns 

tOH Output Hold from Address Change 3 - 3 - 5 - 5 - 5 - ns 

tPU(1) Chip Select to Power-Up Time 0 - 0 - 0 - 0 - 0 - ns 

tPD(1) Chip Deselect to Power-Down Time - 30 - 35 - 40 - 45 - 50 ns 

Write Cycle 

twc Write Cycle Time 30 - 35 - 40 - 45 - 50 - ns 

twp Write Pulse Width 20 - 25 - 30 - 35 - 40 - ns 

tAS Address Set-up Time 0 - 0 - 5 - 5 - 5 - ns 

tAw Address Valid to End of Write 25 - 30 - 35 - 40 - 45 - ns 
I 

tcw Chip Select to End of Write 25 - 30 - 35 - 40 - 45 - ns 

tDS Data Set-up Time - - - - - - - - - - ns 

tDH Data Hold Time 3 - 3 - 3 - 5 - 5 - ns 

tWR Write Recovery Time 3 - 3 - 5 - 5 - 5 - ns 

tWHZ(1) Write Enable to Output in High Z - 11 - 15 - 15 - 15 - 20 ns 

tow(1) Output Active from End of Write 5 - 5 - 5 - 5 - 5 - ns 

NOTE: 2675 'bl 08 

1. This parameter is guaranteed by design, but not tested. 

8.23 3 



IDT7M4048, IDT7MB4048 
5l2K x 8 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5V ± 10%, TA = ooe to +70oe and -55°C to + 125°C) 

7M4048S60C 7M4048S70C 
7M4048S60CB 7M4048S70CB 
7MB4048S60P 7M4048L70N 

Symbol Parameter Min. Max. Min. 

Read Cycle 

tRC Read Cycle Time 60 - 70 

1M Address Access Time - 60 -
tACS Chip Select Access Time - 60 -

tOE Output Enable to Output Valid - 35 -
tOHZ(1) Output Disable to Output in High Z - 25 -
tOLl(1) Output Enable to Output in Low Z 5 - 0 

tClZ(1) Chip Select to Output in Low Z 5 - 5 

tCHZ(1) Chip Deselect to Output in High Z - 25 -
tOH Output Hold from Address Change 5 - 10 

tPut1) Chip Select to Power-Up Time 0 - 0 

tpo(1) Chip Deselect to Power-Down Time - 60 -
Write Cycle 

twc Write Cycle Time 60 - 70 

twp Write Pulse Width 50 - 55 

tAS Address Set-up Time 5 - 0 

tAw Address Valid to End of Write 55 - 65 

tcw Chip Select to End of Write 55 - 65 

tos DataSet-up Time 35 

tOH Data Hold Time· 5 - 0 

twR Wrhe Recovery Time 5 - 0 

tWHZ(1) Write Enable to Output in High Z - 25 -
tow(1) Output Active from End of Write 5 - 0 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

DATA RETENTION CHARACTERISTICS(1, 4) 

(TA = ooe to +70°C) 

Symbol Parameter Test Condition 

VOR Vcc for Data Retention -
ICCOR Data Retention Current CS ~ Vcc - 0.2V 

Max. 

-
70 

70 

45 

30 

-
-
40 

-
-
70 

-
-
-
-
-
-
-
-
30 

-

tCDR(3) Chip Deselect to Data Retention Time VIN :s; Vcc - 0.2V or 

tR(3) Operation Recovery Time . VIN ~ 0.2V· 

NOTES: 
1. Vee = 2V, Til = +25°C. 
2. tRC = Read Cycle Time. 
3. This parameter is guaranteed by design, but not tested. 
4. This option is only offeredwhen ordering to 7M4048LxxN SCD4591. 

8.23 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

7M4048S85C 7M4048Sl00C 7M4048Sl2OC 
7M4048S85CB 7M4048Sl00CB M4048Sl20CB 
7M4048L85N 7M4048L lOON 7M4048L l20N 

·Mln. Max. Min. Max. Min. Max. Unit 

85 - 100 - 120 - ns 

- 85 - 100 - 120 ns 

- 85 - 100 - 120 ns 

- 48 - 50 - 60 ns 

- 33 - 35 - 40 ns 

0 - 0 - 0 - ns 

5 - 5 - 5 - ns 

- 43 - 45 - 50 ns 

10 - 10 - 10 - ns 

0 - 0 - 0 - ns 

- 85 - 100 - 120 ns 

85 - 100 - 120 - ns 

65 - 75 - 90 - ns 

2 - 5 - 5 - ns 

82 - 90 - 100 - ns 

80 - 85 - 100 - ns 

38 - 40 - 45 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

- 33 - 35 - 40 ns 

0 - 0 - 0 - ns 

267511>108 

Max. 

Min. Vcc@2.0V Unit 

2.0 - V 

- 200 J.LA 
0 - ns 

tRC(2) - ns 

267511:>1 09 
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IDT7M4048,ID17M84048 . 
512K x 8 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION WAVEFORM 

DATA 
RETENTION MODE 

VOR~2V 

VOR 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~-------------tRC--------------~ 

ADDRESS 

CS 
DATAouT --------------------------< 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~---------------tRC--------------~ 

ADDRESS 

~------------tM ------------~ 
~-------tOH--------~ 

2675drw03 

2675drw 04 

DATA OUT 
~ ____________ ....iC.....~- 2675 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS1~_ 
r:----------- tACS -------------+1 
f+--------tCLZ (5) ________ ~ 

....------------
DATAoUT---------------------------4 

2675 drw06 

NOTES: 
1. WE; is High for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. ~=VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guranateed by design, but not tested. 

8.23 5 
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IDT7M4048,IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2,3, 7) 

twc 

ADDRESS =>( )( 

OE /~ 
tAW 

CS ~K. /t' 

i+-tAS tWp(7) tWR-" 

WE ~, /'? 
4--tWHZ(6)~ tOHZ(6) 

tOHZ(6) tOW(6) ·v 
(4) "- (4) )-/ ~ "-

tow-

DATA OUT 

DATA VALID "-
r / 2675 drw07 DATA IN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS =>K )K 
tAW 

CS 
io-tAS } 

/ 
/ 

tcw tWR 

WE 

tow ~I" tOH 
DATAIN __________________________ ~~ 

DATA VALID 2675 drw 08 

NOTES: 
1. ~ or ~ must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low ~ and a low ~. 
3. twR is measured from the earlier of ~ or ~ going high to the end of write cycle. 
4. Durin!l.!f:1is period, 1/0 pins are in the output state, and input si~ls must not be applied. 
5. If the "C"S low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
S. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. During a ~ controlled writ~cle, write pulse ((twp) > tWHZ + lOW) to allow the 1/0 drivers to turn off and data to be placed on the bus for the required 

lOW. If <:5E is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 

8.23 6 



IDT7M4048,IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXX A 999 A A SCD XXXX ------ --- --- ----
Device 
Type 

Power Speed Package Process! Special 
Temperature Processing 

Range y 
~;:: 

Very Low Power Version 
(commercial only) 

Commercial (O°C to + 70°C) 
Military (-55°C to + 125°C) 

P SOs mounted on an FR-4 DIP (Dual In-line Package) 
'----------~ N SOs mounted on a Sidebrazed DIP (Dual In-line Package) 

C LCCs mounted on a Sidebrazed DIP (Dual In-line Package) 

30 
35 
40 

~ _____________________ ~45 

50 Speed in Nanoseconds 
60 
70 
85 
100 
120 
L Low Power 

'------------------IS Standard Power 

7M4048 512K x 8 Static RAM Module (ceramic substrate) 
'----------------------------------~7MB4048 512K x 8 Static RAM Module (FR-4 substrate) 

2675 drw09 

8.23 7 
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512K x 8 IDT7MP4008S 
.. e;5 CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 4 megabit CMOS static RAM module 
• Fast access times 

- 30ns (max.) 
• Cost effective plastic surface mount RAM packages on a 

epoxy laminate (FR-4) substrate 
• Available in 36-pin SIP (Single In-line Package) 
• Low power consumption 

- Dynamic: 2.6W (max.) 
- Full standby: 1.9W (max.) 

• Single 5V (±10%) power supply 
• Inputs and outputs directly TIL-compatible 

CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

<01990 Integrated Device Technology, Inc. 8.24 

DESCRIPTION: 
The IDT7MP4008 is a 512K x 8 high-speed CMOS static 

RAM module constructed on an epoxy laminate surface using 
sixteen 32K x 8 static RAMs in plastic surface mount packages. 
Extremely fast speeds can be achieved with this technique 
due to the use of 256K static RAMs fabricated in lOT's high
performance, high-reliability CEMOSTM technology. 

The IDT7MP family of surface-mounted SIP modules is a 
cost-effective solution allowing for very high packing density 
and the IDT7MP4008 is offered in a 36-pin SIP. The 
IDT7MP4008 can be stacked on 300 mil centers, yielding 
greater than 12 megabits of RAM in less than 5 square inches 
of board space. 

The IDT7MP4008 is available with minimum access times 
as fast as 30ns over the commercial temperature range with 
maximumpowerconsumptionof2.6watts. The IDT7MP4008 
also offers a full standby mode of 1.9W (max.). 

All inputs and outputs of the IDT7MP4008 are TTL
compatible and operate from a Single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation. 

SEPTEMBER 1990 

DSC·700611 



IDTIMP4008S 
512K x a CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

1 NC 
2 Vee 
3 WE 
4 1/02 
5 1/03 
6 1/00 
7 Al 
8 A2 
9 A3 

10 A4 
11 GND 
12 1/05 
13 Al0 
14 All 
15 AS 
16 A13 
17 A14 
18 NC 
19 C"S 
20 A15 
21 A16 
22 A12 
23 A18 
24 A6 
25 1/01 
26 GND 
27 AO 
28 A7 
29 A8 
30 A9 
31 1/07 
32 1/04 
33 1/06 
34 A17 
35 Vee 
36 DE 

SIP 2658 drw 01 

BACK VIEW 

NOTE: 
1. For module dimensions, please refer to module drawing M37 in the 

packaging section. 

8.24 

COMMERCIAL TEMPERATURE RANGE 

FUNCTIONAL BLOCK DIAGRAM 

PIN NAMES 
A0--1S 

1/00-7 

OE 

WE 

CS 

Vee 
GND 

512K x 8 
RAM 

110 

8 

DATA 

Addresses 

Data Inputs/Outputs 

Output Enable 

Write Enable 

Chip Select 

Power 

Ground 

2658 drw 02 

26581bIOl 
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IDT7MP4008S 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED DC OPERATING CONDITIONS 
Symbol Rating Value Unit Symbol Parameter Min. Typ. Max. Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V Vec Supply Voltage 4.5 5.0 5.5 V 
Respect to GND GND Supply Voltage 0 0 0 V 

TA Operating Temperature o to +70 °C VIH Input High Voltage 2.2 - 6.0 V 
T81AS Temperature Under Bias -10 to +85 °C VIL Input Low Voltage -0.5(1) - 0.8 V 
TSTG Storage Temperature -55 to +125 °C 2658 tbl 03 

lOUT DC Output Current 50 mA 
2658 tbl 02 

NOTE: 
1. VIL(min.) = -3.0V for pulse width less than 20ns. 

NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXI MU M RA TI NGS 

may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vce 

Commercial O°Cto +70°C OV 5.0V± 10% 
265811>104 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5 OV + 10% TA = O°C to +70°C) - . 

IDT7MP400BS 
Symbol Parameter Test Conditions Min. Max.(2) MaxP) Unit 

IILlI Input Leakage Current(1) Vee = Max.; VIN = GND to Vee - 80 80 ~A 

IILol Output Leakage Current Vee = Max. - 80 80 ~A 
CS = VIH ,VOUT = GND to Vee 

lee Dynamic Operating Current CS = VIL - 550 500 mA 
Vee = Max. Output Open 
f = fMAX 

158 Standby Power Supply Current CS ~ VIH or (TIL Level) - 480 350 mA 
Vcc = Max., f = fMAX 
Outputs Open 

1581 Full Standby Power Supply Current CS ~ VHe, VIN ~ VHC or $ VLC - 285 285 mA 
Ves = Max., Output Open 

VOL Output Low Voltage IOL = 8mA, Vee = Min. - 0.4 0.4 V 

VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 - - V 

265811>105 
NOTES: 

1. I'LiI for A 1 5-A 16 and es = 400 flA (max.). 

2. fAA = 30ns. 
3. fAA = 35, 45, 55, 70ns. 
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IDT7MP4008S 
512K x 8 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
In Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND to 3.0V 
10ns 
1.5V 
1.5V 

See Figures 1 and 2 

2658 tbl 06 

COMMERCIAL TEMPERATURE RANGE 

+5V 

~
4800 

DATAouT 
2550. 30pF* 

Figure 1. Output Load 

+5V 

DATAouT ~
4800 

2550 5pF* 

2658drw 03 

Figure 2. Output Load 
(for tCLZ1.2, tou, tCHZ1.2, tOHZ, 

tow, twHZ) 

"Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS (VCC = 5V ± 10%, TA = ooe to +70°C) 

7MP4008S30 7MP408S35 7MP4008S45 7MP4008S55 7MP4008S70 

Symbol Parameter Min. Max. Min. Max Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 30 - 35 - 45 - 55 - 70 - ns 

IAA Address Access Time - 30 - 35 - 45 - 55 - 70 ns 

lAcs Chip Select Access Time - 30 - 35 - 45 - 55 - 70 ns 

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

toE Output Enables to Output Valid - 13 - 15 - 20 - 25 - 30 ns 

tOLZ(l) Output Enable to Output in Low Z 5 - 5 - 0 - 0 - 0 - ns 

tCHZ(l) Chip Select to Output in High Z - 20 - 21 - 25 - 30 - 35 ns 

tOHZ(1) Output Disable to Output in High Z - 11 - 13 - 25 - 25 - 30 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - 5 - 5 - ns 

Write Cycle 

twc Write Cycle Time 30 - 35 - 45 - 55 - 70 - ns 

tcw Chip Select to End of Write 25 - 30 - 40 - 50 - 60 - ns 

lAw Address Valid to End of Write 25 - 30 - 40 - 50 - 60 - ns 

lAs Address Set-up Time 5 - 5 - 5 - 5 - 5 - ns 

twp Write Pulse Width 20 - 25 - 35 - 45 - 55 - ns 

twR Write Recovery Time 0 - 0 - 5 - 5 - 10 - ns 

twHZ(1) Write Enable to Output in High Z - 13 - 14 - 15 - 20 - 25 ns 

tow Data Valid to End of Write 14 - 16 - 20 - 25 - 30 - ns 

toH Data Hold from Write Time 3 - 3 - 5 - 5 - 5 - ns 

tow (1) Output Active from End of Write 5 - 5 - 5 - 5 - 5 - ns 

26581b107 
NOTE: 
1. This parameter is guaranteed by design but not tested. 

8.24 4 
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IDT7MP4008S 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~----------------tRC--------------~ 

2658drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

=1 tRC >E 
ADDRESS . • 

:=-t =-~t-OH _tAA_:cI. . - tOH~ 
DATAOUT _____________ ~ DATA VALID ~--'T' 

2658 drw05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1~ 3,4) 

~l= ~~S-' 
tCLZ(5) _ 

DATAoUT 

2658 drw 06 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. DE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

8.24 5 



IDT7MP400as 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 3,7) 

tv.' c 

=> / ) / 

" '\. 
ADDRESS 

V 
/ 

tAW 

~ / 
~ / 
f4-tAS tv.'p(7) tWR ~ 

WE '\. V 
__ tOHZ(6)_ " / 

_twHZ(6)_ 

tOHZ(6) __toW(6)_ 

(4) " V (4) '-/ I'\. / DATAOUT 

tDW_ tDH 

DATAIN ----..;....----------~f DATA VALID ~)!--. ---------
2658drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS ==> K ) K 
tAw .. 

1 /v 
~tAS tew .. tWR f---I 

WE V 
DATAIN 

~tDW l '.. tDH~ 

-----------------1CK DATA VALID )1>1-------
2658 drw 08 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. twA is measured from the earlier of CS or WE high to the end of write cycle. I 
4. During this period, I/O pins are in the output state, and input signals must not be applied. • 
5. If the CS low transitio~ occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. • 
6. Transition is measured by ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 
7. During a WE controlled write cycle, write pulse (twP > twHZ + tDW) to allow the I/O drivers to tum off and data to be placed on the bus for the required tow. 

I! OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 

8.24 6 



1DT7M P4008S 
512K x 8 CMOS STATIC RAM MODULE 

TRUTH TABLE 
Mode CS OE WE 

Standby H X X 
Read L L H 

Read L H H 

Write L X L 

ORDERING INFORMATION 

IDT XXXX A 

Device Type Power 

Output 

High Z 

DATAoUT 

High Z 

DATAIN 

999 

Speed 

COMMERCIAL TEMPERATURE RANGE 

CAPACITANCE(1) (TA = +25°C, f =1.0MHz) 

Power Symbol Parameter Conditions Typ. 

Standby CIN(D) Input Capacitance VIN = OV 188 

Active (Data) 

Active CIN(A) Input Capacitance VIN = OV 188 

Active 
(Address and Controi) 

COUT Output Capacitance VOUT= OV 128 
265811>108 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

A A 

Package Process! 
Temperature 

Range y BLANK Commercial (O°C to +70°C) 

S FR-4 SIP (Single In-line Package) 

30 } ~ Speed in Nanoseconds 
55 
70 

S Standard Power 

Unit 

pF 

pF 

pF 

265811:>109 

L......:... ________________ --j 7MP4008 (512K x 8) CMOS static RAM Module 

2658 drw 09 
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512K x 8 PRELIMINARY G® CMOS STATIC RAM MODULE IDT7MP4058L 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 4 Meg CMOS static RAM 

module 
• Fast access time: 70ns (max.) 
• Low power consumption 

- Active: 11 o rnA (max.) 
- CMOS standby: SmA (max.) 

• Very low power version (SCD4602) 
- Data Retention: 400~ (max.) 
- CMOS Standby: 200~ (max.) 

• Cost-effective plastic surface-mounted RAM packages 
on an epoxy laminate FR-4 substrate 

• Offered in a 36-pin SIP (Single In-line Package) for 
maximum space-saving 

• Single SV (±10%) power supply 
• Inputs and outputs directly TIL-compatible 

PIN CONFIGURATION(1) 

NOTE: 

1 
2 
3 
4 

5 

6 

7 

8 

9 
10 

11 

12 

13 
14 

15 
16 

17 
18 

19 

20 

21 

22 
23 

24 

25 
26 

27 
28 

29 

30 
31 

32 

33 

34 

35 
36 

SIP 
BACK VIEW 

NC 
V::c 
~ 

IV02 
V03 

VOo 
Al 

A2 

A3 

A4 

GND 
Vos 

Al0 

A11 
As 
A13 

A14 

NC 
~ 
Als 
AIS 

A12 

A18 

As 
1/01 

GND 

Ao 
A7 

As 
Ag 

V07 

V04 
VOs 

A17 

V::c 
C5t; 

1. For module dimensions, please refer to drawing M38 in the packaging 
section. 

COMMERaALTEMPERATURERANGE 
101990 Inlegrated Device Technology. Inc. 8.25 

DESCRIPTION: 
The IDT7MP40SSLis a S12K x S high-speed CMOS static 

RAM module constructed on an epoxy laminate substrate 
(FR-4) using four 12SK x S static RAMS and a one-ot-four 
decoder in plastic surface mount packages. 

The IDT7MP40SSL is available with maximum access' 
times as fast as 70ns, with maximum operating power con
sumption of 60SmW. 

The IDT7MP40SSL is offered in a36-pin SIP (Single In-line 
Package). This vertically mounted SIP module is a cost-ef
fective solution allowing tor very high packing density. 

All inputs and outputs of the IDT7MP40SSL are TIL
compatible and operate from a single SV supply. Fully asyn
chronous circuitry is used, requiring no clocks or refreshing for 
operation. 

FUNCTIONAL BLOCK DIAGRAM 

19/ 
ADDRESS , 
WE~ 

OE~ 

CS~ 

PIN NAMES 

A0-18 

1/00-7 

OE 

WE 

CS 

Vee 
GND 

NC 

512K x 8 
RAM 

DATA 110 
2798 drw 02 

Address Inputs 

Data Inputs/Outputs 

Output Enable 

Write Enable 

Chip Select 

Power 

Ground 

No Connect 

2798 IbI 11 
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IDT7MP4058L 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Ratlng(1) Commercial Unit 

VTERM Terminal Voltage -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 °C 
Temperature 

TBIAS Temperature -55 to + 125 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

lOUT 50 mA 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5 

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns 

Typ. Max. Unit 

5 5.5 V 

0 0 V 

- 6 V 

- O.S V 

2798 tbI 03 

DC Output Current 

NOTE: 2798 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5V± 10% 

2798 tbl 04 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions Min. Max. Unit 

III Input Leakage Vee = Max., VIN = GND to Vee - 4 ~ 
ILO Output Leakage Vee = Max., CS = VIH, VOUT = GND - 4 ~ 

to Vee 

VOL Output Low Voltage Vee = Min., IOL = 2mA(2), IOL = SmAC3) - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -1 mN2), IOH = -4mAC3) 2.4 - V 

Icc Dynamic Operating Current Vee = Max., CS ~ VIL; f = fMAX, - 110 mA 
Outputs Open 

ISB Standby Supply Current CS ~ VIH, Vee = Max., f = fMAX, - 12 mA 
(TTL Levels) Outputs Open 

ISB1(1) Full Standby Supply Current CS ~ Vee 0.2V, VIN ~ Vee -O.2V - S mA 
(CMOS Levels) or ~ 0.2V 

NOTE: 2798 tbl 05 

1. For low power version IS91 = 40jlA refer to SCD4602 when ordering. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) TRUTH TABLE 

Symbol Parameter(1) Conditions Typ. Unit Mode ~ OE WE Output Power 

CIN Input Capacitance VIN = OV 35 pF Standby H X X High-Z Standby 

CIN(e) Input Capacitance (CS) VIN = OV S pF Read L L H DOUT Active 

COUT Output Capacitance VOUT = OV 35 pF Read L H H High-Z Active 

NOTE: 2798 tbl 06 Write L X L DIN Active 

1. This parameter is guaranteed by design, but not tested. 2798 tbl 07 

8.25 2 



IDT7MP4058L 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 

Input Pulse Levels GND to 3.0V 

Input RiselFall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

2798 tbl 08 

LOGIC SYMBOL +5V +5V 

4800 

DATA OUT --0-------. DATA OUT --...... ----4p 

2550 30pF* 2550 5pF* 

"Including scope and jig. 

2798 drw 03 
2798 drw 04 

Figure 1. Output Load Figure 2. Output Load 

AC ELECTRICAL CHARACTERISTICS (For tou, tCHZ, to HZ, twHZ, tow and tcu) 

Vee = 5V ± 10%, TA = O°C to +70°C and -55°C to + 125°C) 

7MP4058L70 7MP4058L85 7MP4058L 100 7MP4058L 120 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycie Time 70 - 85 - 100 - 120 - ns 

1M Address Access Time - 70 - 85 - 100 - 120 ns 

tACS Chip Select Access Time - 70 - 85 - 100 - 120 ns 

tOE Output Enable to Output Valid - 45 - 48 - 50 - 60 ns 

tOHZ(1) Output Disable to Output in High Z - 30 - 33 - 35 - 40 ns 

tOLZ(l) Output Enable to Output in Low Z 0 - 0 - 0 - 0 - ns 

tCLZ(l) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - ns 

tCHZ(l) Chip Deselect to Output in High Z - 40 - 43 - 45 - 50 ns 

tOH Output Hold from Address Change 10 - 10 - 10 - 10 - ns 

tPU(l) Chip Select to Power-Up Time 0 - 0 - 0 - 0 - ns 

tPO(l) Chip Deselect to Power-Down Time - 70 - 85 - 100 - 120 ns 

Write Cycle 

twc Write Cycle Time 70 - 85 - 100 - 120 - ns 

twp Write Pulse Width 55 - 65 - 75 - 90 - ns 

tAs Address Set·up Time 0 - 2 - 5 - 5 - ns 

tAW Address Valid to End of Write 65 - 82 - 90 - 100 - ns I 
tcw Chip Select to End of Write 65 - 80 - 85 - 100 - ns 

tow Data to Write Time Overlap 35 - 38 - 40 - 45 - ns 

tOH Data Hold Time 0 - 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - ns 

twHZ(l) Write Enable to Output in High Z - 30 - 33 - 35 - 40 ns 

tow(1) Output Active from End of Write 0 - 0 - 0 - 0 - ns 

NOTE: 267511>108 

1. This parameter is guaranteed by design, but not tested. 

8.25 3 



IDT7MP4058L 
512K x 8 CMOS STATIC RAM MODULE 

DATA RETENTION CHARACTERISTICS (1,4) 

(TA = O°C to +70°C) 

Symbol Parameter 

VOR VCC for Data Retention 

leeoR Data Retention Current 

teoR(3) Chip Deselect to Data Retention Time 

tA(3) Operation Recovery Time 

NOTES: 
1. Vee = 2V, TA = +25°C 
2. tRC = Read Cycle Time 
3. This parameter is guaranteed by design, but not tested. 
4. This option is only offered when ordering to SCD4602. 

DATA RETENTION WAVEFORM 

Test Condition 

-
CS~ Vee 0.2V 

VIN ~ Vee 0.2Vor 

DATA 
RETENTION 

MODE 

VDR~V 

8.25 

VIN~0.2V 

COMMERCIAL TEMPERATURE RANGE 

Min. Max. Unit 

2.0 - V 

- 200 IlA 
0 - ns 

tRC(2) - ns 
2798 tbl to 

2798 drw 05 
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IDT7MP4058L 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO.1 (1) 

lAC 

~------- 1M -------~ 

~----telZ(5) ----~ 

DATAoUT ----f-------------< 

~------ lACS 0626 drw 06 

TIMING WAVEFORM OF READ CYCLE NO.2 (1, 2,4) 

ADDRESS 

IOH 

DATA OUT 

0626 drw 07 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

14------ telZ (5)----+1 

DATAoUT ----+-----------( 

14--------- t ACS ------~ 

0626 ctw 08 

I NOTES: 
1. WE is High for Read Cycle 
2. Device is continuously selected CS = Vil 
3. Address valid prior to or coincident wilh CS transition low 
4. OE = Vil 
5. Transition is measured = 200mV from steady state. This parameter is guaranateed by design but not tested. 

8,25 5 



IDTIMP4058L 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 3,7) 

I~.~----------------twc ----------------~.~I 

ADDRESS 

1~-------------tAW--------------~.~1 

... tAS "'I~.I----------- twp (7) --------~.~I .. I----~t WA 

14-------~t WHZ (6) tow (6) -+-4---~ 

DATA OUT (4) 

tOHZ (6) ~t DW ~t4---+t-t DH 

DATAIN ---------------------------------0(: 
0626 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3,5) 

I ... I------------------twc ----------------~.~I 

ADDRESS 

1~.~-------------tAW --------------~ 

-4- tAS --4~ .... I----------- tew ----------~I· __ --~tWA 

!~IOW---IDH-I 
DATAIN ----------------------------------<K DATA VALID )>t-. --------------

0626 drw 10 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlay (lWP) of a low CS and a low WE. 
3. twA is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by 

design but not tested. . 
7. During a WE controlled write cycle, write pulse ((tw~ twHZ + tDW) to allow the 1/0 drivers to turn off and data to be placed on 

the bus for the required tDW. If OE is high during a WE controlled write cycle, this requirement does not apply and the write 
pulse can be as short as the specified twP. 

8.25 6 



IDT7MP4058L 
512K x 8 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 
lOT XXXX A 999 A A SCDXXXX -----.--------------

Device 
Type 

Power Speed Package Process! 
Temperature 

Range 

Special 
Processing· 

L 4602 

BLANK 

~--------------~I S 
I 

70 
85 
100 
120 

COMMERCIAL TEMPERATURE RANGE 

Very low power version 

Commercial (O°C to +70°C) 

FR-4 SIP (Single In-line Package) 

} Speed in Nanoseconds 

'--______ ---'-__________ -11 L Low Power 

I 
1--____________________________________ --1' 7MP4058 512K x 8 CMOS Static RAM Module 

I 

8.25 7 
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256K x 9 PRELIMINARY ,;5 CMOS STATIC RAM MODULE IDT7MB4040 

Integrated Device Technology, Inc. 

FEATURES: 
• High density separate 110, 2 megabit CMOS static RAM 

module 
• Low profile 44 pin, 600 mil DIP 
• Fast access time: 20ns (max.) 
• Surface mounted plastic SOJ packages on a multilayer 

epoxy laminate (FR-4) substrate 
• Multiple ground pins for maximum noise immunity 
• Inputs/outputs directly TTL compatible 
• Single 5V (±10%) power supply 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

16 

01 

256K x 9 
RAM 

DO 

CEMOS is a lrademark of Integrated Device Technology. Inc. 

2700 drw 01 

COMMERCIAL TEMPERATURE RANGE 

e1990 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7MB4040 is a separate 110, 256K x 9 CMOS static 

RAM module constructed on a multilayer epoxy laminate (FR-
4) substrate using 9 256K x 1 static RAMs in plastic SOJ 
packages. Extremely fast speeds can be achieved using 
256K static RAMs fabricated in IDrs high performance, high 
reliability CEMOSTM technology. The IDT7MB4040 is avail
able with access times as fast as 20ns with minimal power 
consumption. 

The IDT7MB4040 is packaged in a 44 pin FR-4 DIP. The 
memory configuration results in a package 3.4 inches long, 
600 mils wide, and only 350 mils in height. Provision of a ninth 
bit results in a optimal package for high reliability applications 
where parity is a must. 

All inputs and outputs of the IDT7MB4040 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous Circuitry requires no clocks or refreshing for 
operation. 

PIN CONFIGURATION(1) 

NOTE: 

GNO 
Ao 
Al 

A2 

A3 

A4 

As 
A6 

A7 
A6 

A9 
010 
011 
012 
Db 
014 
015 
016 
017 
016 
WE 

GNO 

DIP 
TOP VIEW 

Vcc 
An 
A16 

A1S 

A14 

A13 

GNO 
A12 

All 
Al0 

000 
001 
002 
003 
GNO 
004 
005 
006 
007 
006 
CS 
VCC 

2700 drwD2 

1. For module dimension, please refer to module drawing M14 in the 
packaging section. 

8.26 
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IDT7MB4040 
256K x 9 WI PARITY CMOS STATIC RAM MODULE 

PIN NAMES 
Dlo-Dla Data Inputs 

DOo-DOa Data Outputs 

Ao-A17 Addresses 

CS Chip Select 

WE Write Enable 

Vee Power 

GND Ground 

2700 lbl 01 

TRUTH TABLE 
Mode CS WE Output Power 

Standby H X High-Z Standby 

Read L H DATAoUT Active 

Write L L DATAIN Active 
2700 lbl 04 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Unit 

VTERM Terminal Voltage -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 °C 
Temperature 

TBIAS Temperature -55 to +125 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

lOUT DC Output 50 rnA 
Current 

NOTE: 2700 lbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

8.26 

COMMERCIAL TEMPERATURE RANGE 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions 

CIN(D) Input Capacitance VIN = OV 
(Data) 

CIN(A) Input Capacitance VIN = OV 
(Address and Control) 

GoUT Output Capacitance VOUT .. OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns. 

Typ. Unit 

15 pF 

100 pF 

15 pF 

2700lb103 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2700 lbl 05 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°Cto +70°C OV 5.0V± 10% 

2700 lbl 06 
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IDT7MB4040 
256K x 9 WI PARITY CMOS STATIC RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
Vee = S.OV ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Vee = Max., VIN - GND to Vee 
(Address and Control) 

PLit Input Leakage (Data) Vee = Max., VIN = GND to Vee 

IILol Output Leakage Vee .. Max. 
CS - VIH, Vour .. GND to Vee 

VOL Output Low Voltage Vee - Min., IOL - 8mA 

VOH Output High Voltage Vee = Min., IOH = -4mA 

Symbol Parameter Test Conditions 

lee Dynamic Operating Current Vee .. Max., CS ~ VIL 
Outputs Open, f .. fMAX. 

IS8 Standby Supply Current CS ~ VIH, Vee = Max., 

Outputs Open, f = fMAX. 

IS81 Full Standby Supply Current CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or ~ 0.2V 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 & 2 
2700 11>109 

+5V 

4800 

DATAoUT--~----~ 

2550 30pF· 

Figure 1. Output Load 

·Including scope and jig 

8.26 

COMMERCIAL TEMPERATURE RANGE 

Min. Max. Unit 

- 45 J.l.A 

- 10 J.l.A 

- 10 J.l.A 

- 0.4 V 

2.4 - V 
2700tbl 07 

Max. Unit 

1440 mA 

315 mA 

270 mA 
270011>1 08 

+5V 

DATAoUT--~----~ 

2550 5pF· 

Figure 2. Output Load 
(for tCLZ, tCHZ, tWHl, tow) 

2700 drw 03 
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IDT7MB4040 
256K x 9 WI PARITY CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vcc = S.OV ± 10%, TA = O°C to +70°C) 

7MB4040S20 7MB4040S25 7MB4040S35 7MB4040S45 
Symbol Parameters Min. Max. Min. Max. Min. Max. Min. Max. 

Read Cycle 

tRC Read Cycle Time 20 - 25 - 35 - 45 -
1M Address Access Time - 20 - 25 - 35 - 45 

tACS Chip Select Access Time - 20 - 25 - 35 - 45 
tClZ(1) Chip Select to Output in Low Z 3 - 5 - 5 - 5 -
tCHZ(1) Chip Deselect to Output in High Z - 10 - 13 - 20 - 25 

tOH Output Hold from Address Change 3 - 3 - 3 - 3 -
tPU(1) Chip Select to Power Up Time 0 - 0 - 0 - 0 -
tPD(l) Chip Deselect to Power Down Time - 20 - 25 - 35 - 45 

Write Cycle 

twc Write Cycle Time 20 - 25 - 35 - 45 -
tcw Chip Selection to End of Write 17 - 22 - 30 . - 40 -
tAW Address Valid to End of Write 17 - 22 - 30 - 40 -
tAS Address Set-up Time 0 - 0 - 0 - 0 -
twP Write Pulse Width 17 - 22 - 30 - 40 -
tWR Write Recovery Time 0 - 3 - 3 - 3 -
tWHZ(l) Write Enable to Ouput in High Z - 10 - 13 - 20 - 25 

tow Data to Write Time Overlap 13 - 15 - 20 - 25 -
toH Data Hold from Write Time 0 - 0 - 0 - 0 -
tow(1) Output Active from End of Write 0 - 5 - 5 - 5 -

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

TIMING WAVEFORM OF READ CYCLE NO.1 (1,2) 

~:::: -------"tLH3x~,....) ----DA-T-A-V-A-L-~----
TIMING WAVEFORM OF READ CYCLE NO. 2(1,3) 

14-------tRC(S)-------+I 

CS 

DATAoUT------~------------c 

NOTES: 

tpU(4) 

VCC SUPPLY Icc-------
CURRENTlsB ______ -+ __ ~ 

1. WE is high for Read Cycle. 
2. CS is low for Read Cycle. 
3. Address valid prior to or coincident with CS transition low. 

2700 drw04 

2700 drw 05 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2700 IbIIO 

4. Transition is measured ±200mV from steady state voltage with specified loading on Figure 2. This parameter is guaranteed by design, but not tested. 
5. All Read Cycle timings are referenced from the last valid address to the first transitioning address. 

8.26 4 
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IDT7MB4040 
256K x 9 WI PARITY CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED)(1, 2, 3, 7) 

~-----------twc--------~ 

ADDRESS 

~--------tAw--------~ 

CS 
tAS -~-----t WP (7) _____ -++<1--

WE 

DATA OUT 

tDW--+i<III----+t tDH 

DATA IN ---------------(. DATA VALID 

2700 drw06 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED)(1, 2, 3, 5) 

~--------------twe----------~ 

ADDRESS 

~-------- tAW --------~ 

CS 

tAS-~----- tew -------+t-4-

r,-- tow." .Of<? 
DATA IN --------------i:K...- DATA VALID ~:JI-. -----

2700 drw07 
NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 
4. During this period, I/O pins are in the output state, input signals must not be applied. 
5. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but, not tested. 
7. During a WE controlled write cycle, write pulse (twP > twHZ + tow) to allow the I/O drivers to turn off data and to be placed on the bus for the required tow. 

I! OE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP . 

8.26 5 



IDT7M84040 
256K x 9 WI PARITY CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

lOT XXXX x xx x x 
Device 
Type 

Power Speed Package Process! 

~
Temperature 

Range 

I I Blank 

P 

20 
~ ______________________ -125 

35 
45 

Commercial (O°C to +70°C) 

FR-4 DIP (Dual In-line Package) 

} Speed in Nanoseconds 

'---------------------------------i S Standard Power 

'---------------------------------------17MB4040 256K x 9 Static RAM Module 

2700 drw08 

8.26 6 
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16K x 16 IDT7MC4005 (;)® 
CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 256K CMOS static RAM module 
• Fast access time: 15ns (max.) 
• Low profile 36-pin sidebraze ceramic DSIP (Dual Single In

line Package) 
• Surface mounted LCC components mounted on a co-fired 

ceramic substrate 
• Single 5V (±10%) power supply 
• Inputs/outputs directly TTL-compatible 
• Multiple GND pins for maximum noise immunity 

DESCRIPTION: 
The IDT7MC4005 is a 16K x 16 CMOS static RAM module 

constructed on a co-fired ceramic substrate using four 16K x 
4 static RAMs in leadless chip carriers. Extremely fast speeds 

PIN CONFIGURATION(1) 

1100 36 Vee 
1101 2 35 1/015 

1/02 3 34 1/014 

1/03 4 33 1/013 
Ao 5 32 I/O 12 

Al 6 31 GND 

A2 7 30 A13 

A3 8 29 A12 

A4 9 28 An 

As 10 27 . Al0 

A6 11 26 Ag 

A7 12 25 Aa 

1/04 13 24 I/O 11 

1/05 14 23 I/O 10 

1/06 15 22 I/Og 

1/07 16 21 I/O a 

CS 17 20 WE 

GND 18 19 DE 

2706 DrwOl 

NOTE: 
1. For module dimensions, please refer to module drawing M42 in the 

packaging section. 

CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

can be achieved due to the use of 64K static RAMs fabricated 
in lOT's high-performance, high-reliability CEMOSTM 
technology. The IDT7MC4005 is available with access times 
as fast as 15ns, with minimal power consumption. 

The IDT7MC family of ceramic DSIPs offers the optimum in 
packing density and profile height. The IDT7MC4005 is 
packaged in a 36-pin ceramic DSIP (Dual Single In-line 
Package). The dual row configuration allows 36 pins to be 
placed on a package 1.8 inches long and .27 inches wide. At 
only .500 inches high, this low profile package is ideal for 
systems with minimum board spacing. 

All inputs and outputs of the IDT7MC4005 are TTL
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation, and providing equal access and cycle times for 
ease of use. 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS _1.;....,4,4--~ 

CS ----..-
16K x 16 

RAM 
OE 

WE I/O 

16 

DATA 

2706 drw02 

PIN NAMES 

1/00-15 Data Inputs/Outputs 

AO-13 Address Inputs 

CS Chip Select 

WE Write Enable 

DE Output Enable 

Vcc Power 

GND Ground 

270611>101 

SEPTEMBER 1990 

C>1990 Integrated Device Technology. Inc. 8.27 DSC-703211 
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IDT7MC4005 
16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Com'l. Mil. Unit 

VrERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
to Ground 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIA5 Temperature -10 to +S5 -65 to +135 °C 
Under Bias 

T5TG Storage -55 to +125 -65 to +150 °C 
Temperature 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Ground 0 0 

VIH Input High Voltage 2.2 -
Vll Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Max. Unit 

5.5 V 

0 V 

6.0 V 

O.S V 

27061b1 03 

lOUT DC Output Current 50 

NOTE: 

50 mA 
270611>102 

RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = SV ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

Grade 

Commercial 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee 
(Address and Control) 

IILlI Input Leakage Vee = Max., VIN = GND to Vee 
(Data) 

Illol Output Leakage Vee = Max. 
CS = VIH, Vour = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = SmA 

VOH Output High Voltage Vee = Min., IOH = -4mA 

DC ELECTRICAL CHARACTERISTICS 
(Vee = SV ± 10%, TA =O°C to +70°C) 

Ambient Temperature 

Min. Max. 

- 20 

- 5 

- 5 

- 0.4 

2.4 -

IDT7MC4005 IDT7MC4005 
Symbol Parameter Test Conditions Max.!1) MaxP) 

lee1 Operating Current f = 0, CS = Vll 4S0 400 
Vee = Max., Output Open 

lee2 Dynamic Operating Current. f =. fMAX, CS = VIL 600 500 
Vee = Max., Outputs Open 

ISB Standby Supply Current. f .. fMAX, CS ~ VIH 240 200 
Vee = Max., Outputs Open 

ISB1 Full Standby CS ~ Vee - 0.2V SO 60 
Supply Current VIN ~ Vee - 0.2V or S 0.2V 

NOTE: 
1. For tAA = 15, 20, 25ns versions. 
2. For tAA = 30, 35ns versions. 

8.27 

270611>104 

Unit 

J.l.A --

J.l.A 

J.l.A 

V 

V 
270611>105 

Unit 

rnA 

rnA 

rnA 

mA 

270611>106 

2 



IDT7MC4005 
16K x 16 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
In Pulse Levels 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

GND t03.0V 
10ns 
1.5V 
1.5V 

See Figures 1 and 2 
27061b108 

+5V 

4800 

DATA OUT -..--..... 

2550 30pF * 

Figure 1. Output Load 

+5V 

4800 

DATAouT -..--.... 

2550 5pF * 

2706 drw 03 

Figure 2. Output Load 
(for tcu, tOll, tCHI, tOHZ, tow, 

tWHZ) 

* Including scope and jig 

AC ELECTRICAL CHARACTERISTICS 
(Vee = SV ± 10%, TA = O°C to +70°C) 

COMMERCIAL TEMPERATURE RANGE 

7MC4005S15 7MC400SS20 7MC400SS2S 7MC400SS30 7MC400SS3S 
Symbol Parameters Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRe' Read Cycle Time 15 - 20 - 25 - 30 - 35 - ns 

1M Address Access Time - 15 - 20 - 25 - 30 - 35 ns 

tAcs Chip Select Access Time - 15 - 20 - 25 - 30 - 35 ns 

tCLZ(l) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

tOE Output Enable to Output Valid - 12 - 15 - 15 - 20 - 20 ns 

tOLZ (1) Output Enable to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

tCHZ(l) Chip Select to Output in High Z - 8 - 8 - 10 - 13 - 15 ns 

tOHZ(l) Output Disable to Output in High Z - 8 - 8 - 15 - 15 - 15 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - 5 - 5 - ns 

tPU(l) Chip Select to Power Up Time 0 - 0 - 0 - 0 - 0 - ns 

tpo (1) Chip Deselect to Power Down Time - 15 - 20 - 25 - 30 - 35 ns 

Write Cycle 

twc Write Cycle Time 13 - 17 - 20 - 25 - 30 - ns 

tcw Chip Select to Endof Write 13 - 17 - 20 - 25 - 25 - ns 

tAW Address Valid to End of Write 13 - 17 - 20 - 25 - 27 - ns 

tAS Address Setup Time 0 - 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width 12 - 17 - 20 - 25 - 25 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 

twHZ(l) Write Enable to Output in High Z - 6 - 7 - 7 - 10 - 10 ns 

tow Data to Write Time Overlap 8 - 10 - 13 - 15 - 15 - ns 

tOH Data Hold from Write Time 0 - 0 - 0 - 0 - 0 - ns 

toW(1) Output Active from End of Write 5 - 5 - 5 - 5 - 5 - ns 

27061b107 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

B.27 3 



IDT7MC4005 
16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS _fl4--_ -_ -_ -_t_RC--=---=-=:L_ 

tM .' toH----

"'''''''''''''''''''''~ 7f-/ / / / /// / //// 
I tOE 
L tOLZ (5) 
I 

"',,""""~ XL/ //////// //// 
I tACS ~ tOHZ(5) H I tCLl (5) tCHZ(5) 
I ~I 

~X X' DATA OUT 

2706 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS f~---------------------tRc--------------------~t= --- r:::::::::::::::::-t -M- -------------------t:
1 
:::J-:,.-'----- t OH~ 

~·--------------tOH------------~: 

_____________________________________ ~_~X~X~_ .=======~p~A~T~A~y~A:L;lp:======~===:: DATA our 

2706 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS 

t CLZ (5) lAcs g~ ___________ t __ t_C_HZ_(_5)_~)t-------
DATA our 

2706 drw 06 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = Vll. 
3. Address valid prior to or coincident with CS transition low. 
4. DE= VIL. 

II 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

8.27 4 



IDT7MC4005 
16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

twe 

ADDRESS ~ ... 
I---t WR(3) __ 

///// <-

-' <:" '" '" '" '" '" '" '" '" '" '" '" "-L tew 

"''''''''''''' '" '" '" '" '" .{.(5) 
,~///////////////////// 

I 
tAW 

. tAS---" r-
~"""~ JI'-

tOHZ(4,9)~ ~ twp (2) 

DATA OUT 

DATA IN 

!~.---t OW .1. 
(~ DATA VALID 

TIMING WAVEFORM OF WRITE CYCLE NO. 2(1,6) 

twe 

AI;mRESS ~ 

L tew 

tDH~ 
XXXX 

-:l ... 

tWR(3) __ 

2706 drw 07 

""""" " " " " '" ~(5) 71'-//////// //////////// 

tAW 
twp(2) 

~'" '" "'-'~ 71'-
tAS ---.. \.= 

I---t WHZ(4,9)-==1 ~ f+--- tow (9) I (7) 
DATA OUT 

..-tow---+ I--t DH 8 

DATA IN ----------------------------------~k==:QD~AT~A~V~A~LI[D====_;k~~)(B)~(~)(9)~()E(~)~()~(~)~()~(z)(e)~(~)(9)~(E)(~)~( 
2706 drw 08 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS. 
3. twR is measured from the earlier of CS or WE going high to the end of the write cycle. 
4. Durin[!lis period, 1/0 pins are in the output state so that the input signals of opposite phase to the output must not be applied. . 
5. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain .in a high impedance state. 
6. OE" is continuously low (OE" = VIL). 
7. Dour is the same phase of write data of this write cycle. 
8. If CS is low during this period, 1/0 pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 
9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

8.27 5 



IDT7MC4005 
16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
Mode CS OE WE 

Standby H X X 
Read L L H 

Write L X L 

Read L H H 

ORDERING INFORMATION 

lOT XXXX 
Device Type 

A 
Power 

999 
Speed 

Output 

High Z 

DOUT 

DIN 

High Z 

A 
Package 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Power Symbol Parameter(1) Conditions 

Standby CIN(D) Input Capacitance VIN = OV 

Active (Data) 

Active CIN(A) Input Capacitance VIN = OV 
Address and Control 

2706 tbl 09 
COUT Output Capacitance VOUT = OV 

Active 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

A 
Process/ 

Temperature 
Range 

. ~Blank Commercial (O°C to +70°C) 

Typ. Unit 

20 pF 

50 pF 

20 pF 

2706 tbll0 

L-___________ . CV Sidebraze DSIP (Dual Single In-line Package) 

15 
20 

L-__________________ ~ 25 

30 
35 

~---------------------------- S 

} 

Speed in 
Nanoseconds 

Standard Power 

'-------------------------------------- 7MC4005 16K x 16 CMOS static RAM Module 

2706 drw 10 
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2 x 16Kx 16 IDT7MB4009 (;)® 
CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High Density'512K CMOS static RAM Module 
• Cost effective surface mount components mounted on an 

epoxy laminate (FR-4) substrate 
• Packaged in a 44 pin, 600 mil wide DIP (Dual In-line 

Package) 
• Fast access time: 15ns (max.) 
• Common data and address pins for both banks of RAM 

resulting in increased density 
• Single 5V (±10%) power supply 
• Inputs and outputs directly TIL compatible 

PIN CONFIGURATION(1) 

GNO 1 44 Vee 
0(0) 2 43 B_A1(0) 

0(1) 3 42 B_A1(1) 

DESCRIPTION: 
The IDT7MB4009 is a 2 x 16K x 16 high-speed static RAM 

module constructed on an epoxy laminate surface using 816K 
x 4 static RAMs packaged in surface mount packages. 
Extremely fast speeds can be obtained by using RAMs 
fabricated in I DT's high performance, high reliability CEMOSTM 
technology. 

The IDT7MB4009 is organized as two separate banks of 
16K x 16 RAM with common address and data pins to 
minimize the module size. The IDT7MB4009 is packaged in 
a44 pin, 600 mil wide DIP, packing 512Koffast memory in 1.8 
square inches. 

The IDT7MB4009 is available with access time as fast as 
15ns, with maximum power consumption of 4.2W. 

All inputs and outputs of the IDT7MB4009 are TIL
compatible and operate from a single 5V supply. Fully 
asynchronous Circuitry is used, requiring no clocks or refreshing 
for operation. 

FUNCTIONAL BLOCK DIAGRAM 

0(2) 4 41 
0(3) 5 40 
0(4) 6 39 

B_A2(O) 
B_A2(1) 

WEB2 

DATA(0-15) ---.., 
A(2 - 13) --+-+-1 

B _A 1 (0 - 1) ---+--+-+--1 

0(5) 7 38 A(2) 

0(6) 8 37 A(3) 

0(7) 9 36 A(4) 

0(8) 10 35 A(5) 
GNO 11 34 A(6) 

CS1 12 33 CS2 

OE1 13 32 OE2 
0(9) 14 31 Vee 

0(10) 15 30 A(7) 

0(11) 16 29 A(8) 
0(12) 17 28 A(9) 

WEB1 18 27 A(10) 
0(13) 19 26 A(11) 
0(14) 20 25 A(12) 

0(15) 21 24 A(13) 

Vee 22 23 GNO 

2707 drw 01 

NOTE: 
1. For module dimensions, please refer to module 

drawing M13 in the packaging section, 

CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

el990 Int9grated Device Technology. Inc. 

WEB1 -----t-+--. 
CS1 ---r+--r+-r------1-r-~ 
OE1 --~+_-r~~---~-r-~ 

B_A2(0 -1) ---.--1 
L-T"""""T---J 

CS2 ----~~---------_+~ 
OE2 -------~----------~ 

PIN NAMES 
A (2-13) 

B_A1 (0-1) 

B A2 (0-1) 

0(0-15) 

WEB1 

WEB2 

CS1,2 

OE1,2 

GNO 

Vcc 

8.28 

2707 drw02 

Address Input 

Burst address, Bank 1 

Burst address, Bank 2 

Data Inputs/Outputs 

Write Enable, Upper 

Write Enable, Lower 

Chip Select - Bank 1, 2 

Output Enable - Bank 1, 2 

Ground 

Power Supply 

270711>101 

SEPTEMBER 1990 

DSC-7046I1 
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IDT7MB4009 
2 x 16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature -55 to +125 °C 

TBIAS Temperature Under Bias -65 to +135 °C 

TSTG Storage Temperature -65 to +150 °C 

lOUT DC Output Current 50 mA 
2707 tbl 02 

NOTE: 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Ground 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voitage -0.5(1) -

NOTE: 
1. VIL '= -3.0V for pulse width less than 20ns. 

Max. 

5.5 

0 

6.0 

O.S 

1. Stresses greaterthan those listed under ABSOLUTE MAXIMU M RA liNGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 

DC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

liLlI Input Leakage Current (Address and Control) 

IILlI Input Leakage (Data) 

IILOI Output Leakage 

VOL Output LOW Voltage 

VOH Output HIGH Voltage 

lee1 Operating Current 

lee2 Dynamic Operating Current 

ISB Standby Supply Current 

15B1 Full Standby Supply Current 

Grade Ambient Temperature 

Commercial 

IDT7MB4009 

Test Conditions Min. Max. 

Vee = Max., VIN = GND to Vee - 40 

Vee = Max., VIN = GND to Vee - 10 

Vee = Max., CS = VIH, VOUT = GND to Vee - 10 

Vee = Min., IOL = SmA - 0.4 

Vee = Min., IOH = -4mA 2.4 -
-f = 0, CS :5 VIL - 620 
Vee = Max., Outputs Open 

f = fMAX, CS:5 VIL, - 760 
Vee = Max., Outputs Open 

f = fMAX, CS ~ VIH, Vee = Max.,Outputs Open - 440 

CS ~ VIH - 0.2V - 120 
VIN ~ Vee - 0.2V or :5 0.2V 

Unit 

V 

V 

V 

V 

2707 tbl 03 

2707 tbl 04 

Unit 

J.lA 

J.lA 

J.lA 

V 

V 

mA 

mA 

mA 

mA 

2707 tbl 05 

8.28 2 



IDT7MB4009 
2 x 16K x 16 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 

GND t03.0V 
10ns . 
1.5V 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Loads See Figures 1 and 2 

27071b107 

+5V 

480n 

DAT A OUT ----<t----+ 

255n 30pF • 

+5V 

DATAouT -<t----+ 

255n 5pF • 

2707 drw 03 

Figure 1. Output Load Figure 2. Output Load 

AC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV ± 10%, TA = O°C to +70°C) 

(for tCLZ, tOLl, tcHI, tOHZ, 
tow and twHZ) 

• Including scope and jig. 

7MB4009S15 7MB4009S20 

COMMERCIAL TEMPERATURE RANGE 

7MB4009S25 
Symbol Parameters Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 15 - 20 - 25 - ns 

1M Address Access Time - 15 - 20 - 25 ns 

tACs Chip Select Access Time - 15 - 20 - 25 ns 

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - ns 

tOE Output Enable to Output Valid - 12 - 15 - 15 ns 

tOLZ(1) . Output Enable to Output in Low Z 5 - 5 - 5 - ns 

tCHZ(1) Chip Select to Output in High Z - 8 - 10 - 12 ns 

tOHZ(1) .. Output Disable to Output in High Z - 8 - 10 - 15 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 
tpu(1) Chip Select to Power Up Time 0 - 0 - 0 - ns 

tpo (1) Chip Deselect to Power Down Time - 15 - 20 - 25 ns 

Write Cycle 

twc Write Cycle Time 13 - 18 - 20 - ns 

tcw Chip Select to End of Write 13 - 18 - 20 - ns 

tAw Address Valid to End of Write 13 - 18 - 21 - ns 

tAs Address Set Up Time 0 - 0 - 1 - ns 

twp Write Pulse Width 12 - 17 - 20 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tWHZ(1) Write Enable to Output in High Z - 6 - 7 - 8 ns 

tow Data to Write Time Overlap 8 - 10 - 13 - ns 

tOH Data Hold from Write Time 0 - 0 - 0 - ns 

tow (1) Output Active from End of Write 5 - 5 - 5 - ns 
27071b106 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

8.28 3 



IDT7MB4009 
2 x 16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO.1 (1) 

ADDRESS _~~_ -_ -_ -_t_RC--=--=-=b_ 
tAA al tOH-

"""""""""""1... //////// //// 
L tOE ---.. 
I tOLZ (5) 
I 

"""""""i-.. X// //////// //// 
I tACS ~ tOHZ(5)-H L tCLZ (5) tCHZ(5) 
I ., 

X X DATA OUT 

2707 drw04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS --t:J~~=~~=~~=~==~=tO-=--H~-t-A~A~===_t=RC~~~~~~=~:_~-1~--=1~' ~~~~~~t=IOH=0 
________________________________________ ~~~X~X~:==================~====~===== DATA OUT 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3, 4) 

DATA OUT 

VCC SUPPLY 
CURRENT 

NOTES: 

Icc ISB 

.J~ 

tpu (5) 
---------~ 

7f-

1. WE is High for Read Cycle. 
2. Device is continuously selected, CS, = VIL, CS2 = VIL. 

tCLZ (5) tAcsd 
xx}!\. 

3. Address valid prior to or coincident with CS, and/or CS2 transition low. 
4. OE = V,L. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

8.28 

2707 drw05 

7~ 

r--tCHZ(5~ 

~tPD(5)j 

~ 

2707 drw 06 
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IDT7MB4009 
2 x 16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (WE CONTROLLED TIMING)(1, 2, 3, 7) 

twc 
ADDRESS 

tAW 

~tAS • .L tWp(7) twR----+ 

"' ". 

DATA OUT 

~tWHZ(6)j tow (6) 
(4) (4) 

DATA IN 
_______________________ ~r~-------t-DW-=~~~~+~.~---t-DH-====!~--------____ _ k DATA VALID :==J!-

2707drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2, (CS CONTROLLED TIMING)(1, 2, 3, 5, 8) 

twc 
ADDRESS 

tAW 

"' f4--tAS ...L tcw tWR----+ 
I 

DATA IN 

I tDW j+- tDH 
----------------------~k--------~D~A~TA~;~i~L .. lp~---~~------------

2707drw 08 

NOTES: 
1. WE, CSI or CS2 must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS1, a low CS2 and a low WE. 
3. twp is measured from the earlier of CS1, CS2 or WE going high to the end of the write cycle. 
4. During this period, 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
7. If OE is low during a WE controlled write cycle, the write pulse width must be the greater of twp or (twHZ + tDW) to allow the 110 drivers turn off and data 

to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 

8. OE = VIL. 

8.28 5 



I DT7MB4009 
2 x 16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions 

CIN(1) Input Capacitance VIN = OV 

(Address) 

CIN(1) Input Capacitance VIN = OV 

(Data) 

COUT Output Capacitance VOUT= OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

TRUTH TABLE 
Mode CS1 CS2 

Standby H H 

Read L H 

Read L H 

Read H L 

Read H L 

Write L H 

Write L H 

Write H L 

Write H L 

Write L H 

Write H L 

ORDERING INFORMATION 

IDT XXXX 
Device Type 

A 
Power 

OE1 

X 

L 

H 

X 

X 

X 

X 

X 

X 

X 

X 

999 
Speed 

Typ. Unit 

40 pF 

20 pF 

20 pF 
270711>108 

OE2 WEB1 WEB2 

X 

X 

X 

L 

H 

X 

X 

X 

X 

X 

X 

A 
Package 

X X 

H H 

H H 

H H 

H H 

L H 

H L 

L H 

H L 

L L 

L L 

A 
Process! 

Temperature 
Range 

~Blank 

Output Power 

High Z Standby 

DOUT BANK (1) Active 

High Z Active 

DOUT BAN K (2) Active 

High Z Active 

DIN BANK (1) D (0-7) Active 

DIN BANK (1) D (8-15) Active 

DIN BANK (2) D (0-7) Active 

DIN BANK (2) D (8-15) Active 

DIN BANK (1) D (0-15) Active 

DIN BANK (2) D (0-15) Active 
270711>109 

Commercial (O°C to +70°C) 

'----------j P FR-4 DIP (Dual In-line Package) 

I....-___________ ----j 20 Speed in Nanoseconds 15 } 

25 

'---------------------; S Standard Power 

1....----------------------1 7MB4009 (2 x 16K x 16) CMOS Static 
RAM Module 

2707 drw 09 
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64K X 16 IDT8M624S 

32K X 16 IDT8M612S ~. 
CMOS STATIC RAM· MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density CMOS static RAM module 64K x 16 organi

zation (IDT8M624S) or 32K x 16 option (IDT8M612S) 
• Fast access time: 

- Commercial - 25ns (max.) 
- Military - 35ns (max.) 

• Separate upper byte (1/09-16) and lower byte (1/01-8) 
controls allow for greater application flexibility 

• Offered in the JEDEC standard 40-pin DIP (dual in-line 
package) 

• Leadless chip carriers (LCCs) mounted on an multi-layer 
ceramic substrate 

• Single 5V (±10%) power supply I 

• Inputs and outputs directly TTL-compatible. 

DESCRIPTION: 
The IDT8M624S/IDT8M612S are high-speed CMOS static 

RAM modules constructed on an co~fired, multi-layer ceramic 
substrate using four 32K x 8 static RAMs (IDT8M624S) ortwo 
32K x 8 static RAMs (IDT8M612S) in hermeticLCC packages. 
Functional equivalence to proposed monolithic static RAMs is 
achieved by utilization of an on-board decoder that interprets 
the higher order address A15 tO,select one of the two 32K x 
16 RAMs as the x16 output and using LB and UB as two extra 

FUNCTIONAL BLOCK DIAGRAM 
A0-14 

1/01-I/Qa 
1/0g-1/016 

WE 
OE 

A15 

CS 

LB 

-~ 

Y 

-

112 FCT139 r 
DECODER 

y 

112 FCT139 [' 
DECODER ~ 

Y 

CEMOS Is a trademark 01 Integrated Device Technology. Inc. 

32Kx 8 
RAM 

MILITARY AND COMMERCIAL TEMPERATURE RANGE 

, 

chip select functions for lower byte (1/01-8) and upper byte 
(1/09-16) control, respectively. Extremely high speeds can be 
achieved by the use of IDT71256 (32K x 8) static RAMs fab
ricated in IDT's high-performance, high-reliability technology, 
CEMOSTM. 

The IDT8M624S/IDT8M612S are available with access 
times as fast as 25ns over the commercial temperature range 
and 35nsoverthe military termperatu re range, with maximum 
operating power consumption of only 3.4W (64K x 16 com
mercialoption). The module also offers a full standby mode 
of 451 mW (max.). 

The IDT8M624S/IDT8M612S modules are offered in the 
JEDEC standard 40-pin sidebrazed DIP. 

All inputs and outputs of the IDT8M624S/IDT8M612S are 
TTL-compatible and operate from a single SV supply. Fully 
asynchronous circuitry is used, requiring no clocks or refresh
ing for operation, and providing equal access and cycle times 
for ease of use. 

All military module semiconductor components are manu
f actu red in co mpliance with the latest revisio n of MIL -STD-883 
Class B, making them ideally suited for applications demand
ing the highest level of performance and reliability. 

32K x 8 32K x 8 
RAM RAM 

- 32K x 8 
RAM 

2673drwOt 

SEPTEMBER 1990 

el990 Integrated Device Technology. Inc. 8.29 DSC-7017/1 
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IDT8M624S,IDT8M612S 
64K132K x 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1) 

NOTE: 

A15(2) 

CS 
1/016 
1/015 
1/014 
1/013 
1/012 
1/011 
1/010 
1/09 
GND 
1/0 s 
1/07 
1/06 
1/05 
1/04 
1/03 
1/02 
1/01 

OE 

DIP 
TOP VIEW 

Vee 
WE 
UB 
LB 
A14 
A13 
A12 
An 
A10 
A9 
GND 
As 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
Ao 

2673 drw 02 

1. For module dimensions. please refer to module drawing M11 (BM624S) and M12 (BM612S) in the packaging section. 
2. For 32K x 16 option (IDTBM612S). A1S (Pin 1) must be connected to GND for proper operation of the module. 

PIN NAMES 
A(}-15 Addresses 

1/01-16 Data Input/Output 

CS Chip Select 

WE Write Enable 

Vee Power 

GND Ground 

OE Output Enable 

UB Upper Byte Control 

LB Lower Byte Control 
26731b101 

TRUTH TABLE 
Mode CS UB LB OE WE Output 

Standby H X X X X High Z 

Standby L H H X X High Z 

Read L L L L H DOUT 1-16 

Lower Byte Read L H L L H DOUT 1-8 

Upper Byte Read L L H L H DOUT9-16 

Read L L L H H High Z 

Lower Byte Read L H L H H High Z 

Upper Byte Read L L H H H High Z 

Write L L L X L DIN 1-16 

Lower Byte Write L H L X L DIN 1-S 

Upper Byte Write L L H X L DIN 9-16 

8.29 

Power 

Standby 

Standby 

Active 

Active (X8) 

Active (X8) 

Active 

Active (X8) 

Active (X8) 

Active 

Active (X8) 

Active (X8) 
267311>110 
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IDTSM624S,IDTSM612S 
64K132K x 16 CMOS STATIC RAM MODULE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature a to +70 °C 

T81AS Temperature Under Bias -10 to +S5 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTES: 26731b1 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commerieal O°C to +70°C OV 5.0V ± 10% 

Military -55°C to + 125°C OV 5.0V ± 10% 

26731b103 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ±1 0%, TA = O°C to +70°C or -55°C to + 125°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Vee = Max.; 
Current VIN = GND to VCC 

IILol Output Leakage Vee = Max.; 
Current CS = VIH, VOUT = GND to Vee 

lecx16 Dynamic Operating Vee = Max., 
Current in X16 Mode CS, UB and LB = VIL, 

f = fMAX' Output Open 

leex8 DynamiC Operating CS, UB or [8= VIL, 
Current in XS Mode Vee = Max., f = fMAX, 

Output Open 

158 Standby Supply CS ~ VIH or UB ~ VIL and 
Current LB > VIH 

1581 Full Standby Supply CS ~ Vee - 0.2V; 
Current VIN > Vee - 0.2V or < 0.2V 

VOL Output Low Vee = Min. 
Voltage IOL = 8mA 

VOH Output High Vee - Min. 
Voltage IOH = -4mA 

NOTES: 
1. tAA = 25, 30, 35ns. 

2. tAA = 40, 45, 50, 50, 70, 85, 100ns. 

S.29 

MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
SMP624 SMP612 

Symbol Parameter Conditions Max. Max. 

CIN(D) Input Capacitance VIN = OV 25 14 
(Data) 

CIN(Al) Input Capacitance VIN = OV 50 25 
(A0-14, OE, WE) 

CIN(C) Input Capacitance VIN = OV 23 23 
(A15,CS) 

CIN(C) Input Capacitance VIN = OV 13 13 
(LB,OB) 

CoUT Output VOUT = oV 25 14 
Capacitance 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vec Supply Voltage 4.5 5.0 

GND Supply Voltage a 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min) = -3.0V for pulse width less than 20ns. 

Max. 

5.5 

a 
6.0 

O.S 

IDT8M6245 IDT8M612S 

Min. Max.(1) Max.(2) Min. Max.(1) MaxP) 

- 20 15 - 10 15 

- 10 15 - 5 15 

- 450 340 - 400 300 

- 275 200 - 225 170 

- 100 SO - 50 40 

- 60 80 - 30 40 

- 0.4 0.4 - 0.4 0.4 

2.4 - - 2.4 - -

Unit 

pF 

pF 

pF 

pF 

pF 

2673 tbl 07 

Unit 

V 

V 

V 

V 

26731b108 

Unit 

~A 

~A 

mA 

mA 

mA 

mA 

mA 

mA 

26731blll 
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IDT8M624S,IDT8M612S 
64K132K x 16 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 
2673 Ibl 09 

+5V 

4800 

DAT AOUT ---+---. 

2550 30pF* 

Figure 1. Output Load 

"Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS 
(VCC = SV ±10%, TA = O°C to +70°C or -55°C to +125°C) 

8M612S25 8M612S30 
8M624S25 8M624S30 

Symbol Parameter Min. Max. Min. Max. 

Read Cycle 

tRC Read Cycle Time 25 - 30 -
tAA Address Access Time - 25 - 30 

tACS Chip Select Access Time - 25 - 30 

tCLZ<1) Chip Select to Output in Low Z 5 - 5 -
tOE Output Enable to Output Valid - 10 - 11 

tOLZ(1) Chip Deselection to Output in High Z 2 - 2 -
tCHZ(1) Chip Select to Output in High Z - 15 - 16 

tOHZ<1) Output Disable to Output in High Z - 8 - 10 

tOH Output Hold from Address Change 5 - 5 -
tPU(1) Chip Select to Power-Up Time 0 - 0 -
tpd1) Chip Deselect to Power-Down Time - 25 - 30 

Write Cycle 

twc Write Cycle Time 25 - 30 -
tcw Chip Select to End of Write 20 - 25 -
tAW Address Valid to End of Write 20 - 25 -
tAS Address Set-up Time 3 - 3 -
twp Write Pulse Width 15 - 20 -
tWR Write Recovery Time 2 - 2 -
tWHZ<1) Write Enable to Output in High Z - 10 - 11 

tDW Data to Write Time Overlap 11 - 13 -
tDH Data Hold from Write Time 3 - 3 -
tow1) Output Active from End of Write 5 - 5 -

8.29 

MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

+5V 

4800 

DAT AOUT ---+---. 

2550 5pF* 

2673 drw09 

Figure 2. Output Load 
(for tou, toHz, t.vHZ, and tow) 

8M612S35 8M612S40 8M612S45 
8M624S35 8M624S40 8M624S45 

Min. Max. Min. Max. Min. Max. 

35 - 40 - 45 -
- 35 - 40 - 45 

- 35 - 40 - 45 

5 - 5 - 5 -
- 13 - 25 - 25 

2 - 5 - 5 -
- 20 - 20 - 20 

- 15 - 20 - 20 

5 - 5 - 5 -
0 - 0 - 0 -
- 35 - 40 - 45 

35 - 40 - 45 -
30 - 35 - 40 -
30 - 35 - 40 -
3 - 5 - 5 -
23 - 30 - 35 -
2 - 5 - 5 -
- 15 - 15 - 15 

14 - 15 - 20 -
3 - 3 - 5 -
5 - 5 - 5 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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IDT8M624S, IDT8M612S 
64K132K x 16 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(Vee = 5V ±1 0%, TA = 0° to + 70°C or -55°C to + 125°C) 

8M612S50 8M612S60 
8M624S50 8M624S60 

Symbol Parameter Min. Max. Min. Max. 

Read Cycle 

tRC Read Cycle Time 50 - 60 -
tAA Address Access Time - 50 - 60 

tACS Chip Select Access Time - 50 - 60 

tcd1) Chip Select to Output in Low Z 5 - 5 -
tOE Output Enable to Output Valid - 30 - 35 

tOLZ(1) Output Enable to Output in Low Z 5 - 5 -
tCHZ(1) Chip Select to Output in High Z - 20 - 25 

tOHzl1) Output Disable to Output in High Z - 20 - 25 

tOH Output Hold from Address Change 5 - 5 -
tpu(1) Chip Select to Power·Up Time 0 - 0 -
tPD(1) Chip Deselect to Power·Down Time - 50 - 60 

Write Cycle 

twc Write Cycle Time 50 - 60 -
tcw Chip Select to End of Write 45 - 55 -

tAW Address Valid to End of Write 45 - 55 -
tAS Address Set-up Time 5 - 5 -
twp Write Pulse Width 40 - 50 -
tWR Write Recovery Time 5 - 5 -
tWHzl1) Write Enable to Output in High Z - 20 - 25 

tDW Data to Write Time Overlap 20 - 25 -
tDH Data Hold from Write Time 5 - 5 -
tow') Output Active from End of Write 5 - 5 -

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

8.29 

MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

8M612S70 8M612SBS 8M612S100 
8M624S70 8M624SBS 8M624S100 

Min. Max. Min. Max. Min. Max. Unit 

70 - 85 - 100 - ns 

- 70 - 85 - 100 ns 

- 70 - 85 - 100 ns 

5 - 5 - 5 - ns 

- 40 - 50 - 60 ns 

5 - 5 - 5 - ns 

- 30 - 35 - 40 ns 

- 30 - 35 - 40 ns 

5 - 5 - 5 - ns 

0 - 0 - 0 - ns 

- 70 - 85 - 70 ns 

70 - 85 - 100 - ns 

65 - 75 - 90 - ns 

65 - ' 75 - 90 - ns 

5 - 5 - 5 - ns 

60 - 70 - 80 - ns 

5 - 10 - 10 - ns 

- 30 - 35 - 40 ns 

30 - 35 - 40 - ns 

5 - 5 - 5 - ns 

5 - 5 - 5 - ns 

267311>1'2 
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IDTSM624S,IDTSM612S 
64K132K x 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO.1 (1) 

ADDRESS 

UB, LB & cs 
~ __ ~~ ______________________ ~ ____ ~~~~ __ ~-,~L--'~ 

DATAaIT------------------------------{ 

2673 drw 03 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

t+----------tRc --------~ 

ADDRESS 

DATA OUT 

~-----------tAA ------------"l~ 

XXXxi===D=AT=A=V=A~=~:=~==::= 
2673 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

UB, ill & CS~I+--" -------=---=----=---tA-CS~~~~---+j*-~ -t 
ICHZ(Sl--j .. 

DATAouT ------------«,.....X~X-.. . Jt-
2673 drw05 

NOTES: 
1. WE is high for Read cycle. 
2. Device is continuously selected, CS = VIL and UB, LB = VIL for 16 output active. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

S.29 6 



IDTSM624S, IDTSM612S 
64K132K x 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 3, 7) 

~-----------------twc----------------~ 

ADDRESS 

--... ---------t wP(7) _______ ~-

DATA OUT 

DATAIN----------------------------~ 

2673 drw06 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS =>K '\V 
/1'.. 

tAW -"' 

\o-IAS "1 y 
tcw tWR 

tDW .'01 tDH 

DATA VALID 
DATAIN __________________________ ~~ 

2673 drw 07 

NOTES: 
1. WE or CS must be high during all address transactions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, 110 pins are in the output state and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. During a WE controlled write cycle, write pulse «twp) > twHZ + tow) to allow the 110 drivers to turn off and data to be placed on the bus for the required 

tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP, 

S.29 7 



IOT8M624S,IDT8M612S 
64K132K x 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

IDT XXXXX 

Device 
Type 

x x x x 
Power Speed Package Process/ 

Temperature 
Range 

y~lank 

~--------------~i C 

25 
30 
35 
40 

~------------------------l 45 
50 
60 
70 
S5 
100 

~----------------------------~-l S 

L-----____________ -I1 SM624 
I SM612 

8.29 

Commercial (DOC to +70°C) 
Military (-55°C to + 125°C) 

Semiconductor components compliant to 
the latest revision of MIL-STD-883 Class B 

Sidebrazed DIP 

(Commercial only) 
(Commercial only) 

(Military only) 
(Military only) 
(Military only) 
(Military only) 

Standard Power 

Speed in 
Nanoseconds 

64K x 16 Static RAM Module 
32K x 16 Static RAM Module 

2673 drw 10 
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64K x 16 IDT8MP624S 

32K X 16 IDT8MP612S t;) 
CMOS STATIC RAM MODULE 

Integr.ated Device Technology, Inc. 

FEATURES: 
• High-density CMOS static RAM module 64K x 16 organi

zation (IDT8MP624) or32K x 16 option (IDT8MP612) 
• Fast access time: 25ns (max.) 
• Separate upper byte (1/09~16) and lower byte (1/01-8) 

controls allows for greater application flexibility 
• Offered in a 40-pin SIP (single in-line package) for maxi

mum space-savings 
• Cost-effective plastic SO's mounted on an epoxy' lami

nate (FR-4) substrate 
• Single 5V (±10%) power supply 
• Inputs and outputs directly TTL-compatible 

DESCRIPTION: 
The IDT8MP624S/IDT8MP612S are high-speed CMOS 

static RAM modules constructed onan epoxy laminate sub
strate using four 32K x 8 static RAMs (IDT8MP624S) or two 
32K x 8 static RAMs (IDT8MP612S) in plastic surface-mount' 
packages. Functional equivalence to proposed monolithic 
static RAMs is achieved by utilization of an on-board decoder 
that interprets the higher order address A,S to select one of 
the two 32K x 16 RAMs as the by-16 output and using LB and 

FUNCTIONAL BLOCK DIAGRAM 

UB as two extra chip select functions for lower byte (1/01-8) 
and upper byte (1/09-16) control, respectively. Extremely high 
speeds can be achieved by the use of IDT71256 (32K x 8) 
static RAMs fabricated in lOT's high-performance, high-relia
bility technology, CEMOSTM. 

The IDT8MP624S/IDT8MP612S are available with access 
times as fast as 25ns overthe commercial temperature range, 
with maximum operating power consumption of only 3.4W 
(64K x 160ption). The module also offers a full standby mode 
of 451mW (max.) 

The IDT8MP624S/IDT8MP612S modules are offered in a 
vertically mounted 40-pin FR-4 SIP. For the 40-pin JEDEC 
sidebrazed DIP, refer to the IDT8M624S/IDT8M612S. 

All inputs and outputs of the IDT8MP624S1 IDT8MP612S 
are TTL-compatible and operate from a single 5V supply. 
Fully asynchronous Circuitry is used, requiring no clocks or 
refreshing foroperation, and providing equal access and cycle 
times for ease of use. 

A0-14 

I/o,-I/Oa 
1/09-110,6 

WE 
OE 32K x 8 32K x 8 

A,S 

CS 

LB 

-~ 

~ 

'---

112 FCT139 E-
DECODER 

? 
112 FCT139 l' 
DECODER I'-' 

Y 

CEMOS Is a trademark of Integrated Device Technology. Inc. 

32K x8 
RAM 

COMMERCIAL TEMPERATURE RANGE 

ClI990 Integrated Device Technology. Inc. 

RAM 

Co-- 32K x 8 
RAM 

8.30 

RAM 

2673 drw 01 

SEPTEMBER 1990 

DSC-7U1411 
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IDT8MP624S,IDT8MP612S 
64K132K x 16 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

SIP 
FRONT VIEW 

COMMERCIAL TEMPERATURE RANGE 

12345678 9 10111213141516171819202122232425262728293031323334353637383940 

1 ~ 1 ~ 1 ~, 1 LIB 11+~'IV~+~+b,1 is 1 V6+~'IV613IV6+~DI~BI ~61 ~'01 1,,1 L 
A6 A4 A2 Ao WE GND 1/02 1/04 1/06 1/08 OE 1/010 11012 11014 1/016 A15(2) A7 A9 All A13 

NOTE: 2673 drw 02 

1. For module dimensions. please refer to module drawing M39 (8MP624S) and M40 (8MP612S) in the packaging section. 
2. For 32K x 16 option (IDT8MP612S). A15 must be connected to GND for proper operation of the module. 

PIN NAMES 
Ao-15 Addresses 

1/01-16 Data Input/Output 

CS Chip Select 

WE Write Enable 

Vee Power 

GND Ground 

OE Output Enable 

UB Upper Byte Control 

LB Lower Byte Control 

TRUTH TABLE 
Mode CS 

, 
UB 

Standby H X 

Standby L H 

Read L L 

Lower Byte Read L H 

Upper Byte Read L L 

Read L L 

Lower Byte Read L H 

Upper Byte Read L L 

Write L L 

Lower Byte Write L H 

Upper Byte Write L L 

26731bIOl 

LB 

X 

H 

L 

L 

H 

L 

L 

H 

L 

L 

H 

RECOMMENDED OPERATING 
TEMPERATURE AND SUP'PLY VOLTAGE 

Ambient 
Grade Temperature GND 

Commerical O°Cto +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min) = -3.0V for pulse width less than 20ns. 

OE WE Output 

X X High Z 

X X High Z 

L H DOUTH6 

L H DOUT 1·8 

L H DOUT9-16 

H H High Z 

H H HighZ 

H H HighZ 

X L DINH6 

X L DIN 1-8 

X L DIN 9-16 

Vee 

5.0V ± 10% 
~73lJ10l 

Max. Unit 

5.5 V 

0 V 

6.0 V 

O.S V 

26731b108 

Power 

Standby 

Standby 

' Active 

Active (XS) 

Active (XS) 

Active 

Active (XS) 

Active (XS) 

Active 

Active (XS) 

Active (XS) 
26731b110 
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IDT8MP624S, IDT8MP612S 
64K132K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

T81AS Temperature Under Bias -10 to +S5 °C 

BMP624 BMP612 
Symbol Parameter Conditions Max. Max. Unit 

CIN(D) Input Capacitance VIN .. OV 25 14 pF 
(Data) 

CIN(A1) Input Capacitance VIt~ .. OV 50 25 pF 
(Ao-14, CE, WE) 

TSTG Storage Temperature -55 to +125 °C CIN(e) Input Capacitance VIN .. OV 23 23 pF 
lOUT DC Output Current 50 rnA (A15,CS) 

NOTES: 26731b102 CIN(e) Input Capacitance VIN = OV 13 13 pF 
(rn,Ui3) 

COUT Output VOUT .. OV 25 14 pF 
Capacitance 

NOTE: 26731b1 07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. . Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 1. This parameter is guaranteed by design. but not tested. 

DC ELECTRICAL CHARACTERISTICS 
(Vce = 5.0V ±10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Vee = Max.; 
Current VIN = GND to VCC 

IILol Output Leakage Vee .. Max.; 
Current CS .. VIH, VOUT .. GND to Vee 

leeX16 Dynamic Operating Vee .. Max., 
Current in X16 Mode CS, UB and LB = VIL, 

t = tMAX; Output Open 

leex8 Dynamic Operating CS, UB or IB = VIL, 
Current in XS Mode Vee .. Max., f = fMAX, 

Output Open 

158 Standby Supply CS ~ VIH or UB ~ VIL and 
Current LB >VIH 

1581 Full Standby Supply CS ~ Vee - 0.2V; 
Current VIN > Vee - 0.2V or < 0.2V 

VOL Output Low Vee .. Min. 
Voltage IOL= SmA 

VOH Output High Vee .. Min. 
Voltage IOH =-4mA 

NOTES: 
1. 1M = 25, 30, 35ns. 

2. 1M = 40, 45,50, 50, 70ns. 

B.30 

Min. 

-

-

-

-

-

-

-

2.4 

IDTSMP624S IDT8MP612S 

Max.(l) Max.(2) Min. Max.(l) Max.(2) Unit 

20 15 - 10 15 ~A 

10 15 - 5 15 ~A 

450 340 - 400 300 rnA 

275 200 - 225 170 rnA 

100 se - 50 40 rnA 

60 SO - 30 40 rnA 

0.4 0.4 - 0.4 0.4 rnA 

- - 2.4 - - rnA 

26731b111 
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IDT8MP624S,IDT8MP612S 
64K132K x 16 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels GND t03.0V 

Input RiseIFall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 
26731b109 

+5V 

480n 

DATAoUT--+--.... 

255n 30pF' 

Figure 1. Output Load 

COMMERCIAL TEMPERATURE RANGE 

+5V 

480n 

DAT AOUT --+---. 

255n 5pF' 

2673 drw 09 

Figure 2. Output Load 
(for lOLl, 10Hz, twHZ, and tow) 

·Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5V ±10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tM Address Access Time 

tAcs Chip Select Access Time 

tCLZ(1) Chip Select to Output in Low Z 

tOE Output Enable to Output Valid 

tOLZ(1) Chip Deselection to Output in High Z 
tCHZ(1) Chip Select to Output in High Z 
tOHZ(1) Output Disable to Output in High Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power-Up Time 

tPO(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

tcw Chip Select to End of Write 

tAW Address Valid to End of Write 

tAS Address Set-up Time 

twP Write Pulse Width 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High Z 

tow Data to Write Time Overlap 

tOH Data Hold from Write Time 

tow(1) Output Active from End of Write 

8MP612S25 
8MP624S25 

Min. Max. 

25 -
- 25 

- 25 

5 -
- 10 

2 -
- 15 

- 8 

5 -
0 -
- 25 

25 -
20 -
20 -
3 -
15 -
2 -
- 10 

11 -
3 -
5 -

8.30 

8MP612S30 8MP612S35 8MP612S40 
8MP624S25 8MP624S35 8MP624S40 

Min. Max. Min. Max. Min. Max. Unit 

30 - 35 - 40 - ns 

- 30 - 35 - 40 ns 

- 30 - 35 - 40 ns 

5 - 5 - 5 - ns 

- 11 - 13 - 25 ns 

2 - 2 - 5 - ns 

- 16 - 20 - 20 ns 

- 10 - 15 - 20 ns 

5 - 5 - 5 - ns 

0 - 0 - 0 - ns 

- 30 - 35 - 40 ns 

30 - 35 - 40 - ns 

25 - 30 - 35 - ns 

25 - 30 - 35 - ns 

3 - 3 - 5 - ns 

20 - 23 - 30 - ns 

2 - 2 - 5 - ns 

- 11 - 15 - 15 ns 

13 - 14 - 15 - ns 

3 - 3 - 3 - ns 

5 - 5 - 5 - ns 
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IDT8MP624S,IDT8MP612S 
64K132K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Continued) 
(Vee = 5V +1 0% TA = -55°C to + 125°C and 0° to +70°C) -

8MP612S45 8MP612S50 8MP612S60 8MP612S70 
8MP624S45 8MP624S50 8MP624S60 8MP624S70 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max; . Unit 

Read Cycle 

tRC Read Cycle Time 45 - 50 - 60 - 70 - ns 

1M Address Access Time - 45 - 50 - 60 - 70 ns 

tACS Chip Select Access Time - 45 - 50 - 60 - 70 ns 

tClZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - ns 

tOE Output Enable to Output Valid - 25 - 30 - 35 - 40 ns 

tOLl(1) Output Enable to Output in Low Z 5 - 5 - 5 - 5 - ns 

tCHZ(1) Chip Select to Output in High Z - 20 - 20 - 25 - 30 ns 

tOHZ(1) Output Disable to Output in High Z - 20 - 20 - 25 - 30 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - 5 - ns 

tPU(1) Chip Select to Power-Up Time 0 - 0 - 0 - 0 - ns 

tpo(') Chip Deselect to Power-Down Time - 45 - 50 - 60 - 70 ns 

Write Cycle 

twc Write Cycle Time 45 - 50 - 60 - 70 - ns 

tcw Chip Select to End of Write 40 - 45 - 55 - 65 - ns 

tAW Address Valid to End of Write 40 - 45 - 55 - 65 - ns 

tAS Address Set-up Time 5 - 5 - 5 - 5 - ns 

twp Write Pulse Width 35 - 40 - 50 - 60 - ns 

tWR Write Recovery Time 5 - 5 - 5 - 5 - ns 
tWHZ(1) Write Enable to Output in High Z - 15 - 20 - 25 - 30 ns 

. tow Data to Write Time Overlap 20 - 20 - 25 - 30 - ns . 

tOH Data Hold from Write Time 5 - 5 - 5 - 5 - ns 
tow(1) Output Active from End of Write 5 - 5 - 5 - 5 - ns 

NOTE: 26731b1'2 
1. This parameter is guaranteed by design, but not tested. 

8.30 5 



IDTSMP624S,IDTSMP612S 
64K132K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DE 

DATAour ----------------{ 

2673 drw 03 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~----------------tRC---------------~ 
ADDRESS 

DATA OUT 

~------------tAA -------------"1~ 

xxxxi===D=AT=A=V=A~=~:=~==:== 
2673 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

UB. ill & CS ~t+ ... =====-=--=--=--=--=----tA-C-S=-=-=--=--=--=--=--=--=--=----+l---[ 
DATAouT ----------~()(~~x~* .. tCHZ(5)1-

2673 drw05 

I NOTES: 
1. WE is high for Read cycle. 
2. Device is continuously selected, CS = VIL and UB, LB = VIL for 16 output active. 
3. Address valid prior to or coincident with CS transition low. 
4. OE=VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

S.30 6 



IDTSMP624S,IDTSMP612S 
64K132K x 16 CMOS STATIC RAM MODULE COMMERaALTEMPERATURERANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 3, 7) 

twc 

ADDRESS 

OE 

CS 
twp(7) tWR 

WE 

DATA OUT 

DATA IN 

2673 drw 06 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS ~K )K 
tAW 

I+--tAS "} 
)t' 

tcw tWR 

tDW .14 tDH 
DATAIN __________________________ ~~ 

DATA VALID 3lf--
2673 drw 07 

NOTES: 
1. WE or CS must be high during all address transactions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, I/O pins are in the output state and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after ttie WE low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. During a WE controlled write cycle, write pulse ((twp) > twHZ + tDW) to allow the I/O drivers to turn off and data to be placed on the bus for the required 

tow. If DE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 

S.30 7 



IDTaMP624S,IDT8MP612S 
64K132K x 16 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

X X 

Power Speed 

x X 
Package Process! 

Temperature 
Range 

COMMERCIAL TEMPERATURE RANGE 

Y Blank Commercial (O'C to +70'C) 

'---------~I S FR-4 SIP (Single In-line Package) 

25 
30 
35 
40 Speed in 

'-------------j 45 Nanoseconds 

50 
60 
70 

'----------------i: S Standard Power 

'---------'--------____ ---ll 8MP624 64K x 16 CMOS Static RAM Module 
I 8MP612 32K x 16 CMOS Static RAM Module 

2673 awOD 

8.30 8 
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64K x 16 IDT8MP624L 

32K X 16 IDT8MP612L . 
(;)® 

CMOS STATIC RAM MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• High-density CMOS static RAM module 64K x 16 organi

zation(IDT8MP624) or 32K x16 option (IDT8MP612) 
• Fast access time 

- 70ns (max.) over commercial temperature range 
• Separate Upper byte (1/06-16) and Lower byte control 

allows for greater application flexibility 
• Low-power consumption 
• Offered in a vertically mounted 40-pin SIP (single in-line 

package) for maximum space-savings 
• Cost-effective plastic SO's mounted on an epoxy laminate 

(FR-4) substrate 
• Single 5V (±1 0%) power supply 
• Inputs and outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

AO-14 

1/01-8 

1/09-16 

-
L---

-
32K x8 
CMOS 

STATIC 
RAM 

\oJ 

A15 

CS 
-j1/2 FCT139g 
-_ DECODER,..., 

LB Y 

W1/2 FCT139E::-
DECODER ,..., 

Y 

COMMERCIAL TEMPERATURE RANGE 

1C1990 Int~ratad Device Technology. Inc. 8.31 

DESCRIPTION: 
The IDT8MP624UIDT8MP612L are high-speed CMOS 

static RAMs constructed on an epoxy laminate substrate 
using four 32K x 8 static RAMs (IDT8MP624L) or two 32K x 8 
static RAMs (IDT8MP612L) in plastic surface-mount packages. 
Functional equivalence to proposed monolithic static RAMs is 
achieved by utilization of an on-board decoder that interprets 
the higher order address A 15 to select one of the two 32K x 16 
RAMs as the by-16 output and using LB and UB as two extra 
chip select functions for lower byte (1/01-8) and upper byte (II 
09-16) control, respectively. (On the IDT8MP612L 32K x 16 
option, A15 needs to be extremely grounded for proper 
operation.) 

The IDT8MP624UIDT8MP612L are available with access 
times as fast as 70ns for commercial temperature range, with 
maximum operating power consumption of only 825mW (64K 
x 16 option). The module also offers a full standby mode of 
2.2mW (max.). 

The IDT8MP624UIDT8MP612Lareoffered in a40-pin FR-
4 SIP package. For the 32-pin JEDEC sidebrazed DIP, refer 
to the IDT8M624S/IDT8M612S. 

All inputs and outputs of the IDT8MP624UIDT8MP612L 
are TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used, requiring no clocks or 
refreshing foroperation, and providing equal access and cycle 
times for ease of use. 

32K x8 
CMOS 
STATIC 

RAM 
- 32K x8 U L--- CMOS 

'--- STATIC 
RAM 

\0) 

32K x8 
CMOS 

STATIC 
RAM 

(.) 

2708 drw 02 
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IDT8MP824L, IDT8MP812L 
64K132K x 16 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

NOTE: 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

SIP 
SIDEVIEW 

As 
As 
A4 
A3 
A2 
Al 
Ao 
LS 
WE 
Vee 
GND 
1101 
1/02 
1103 
1104. 
1105 
1I0s 

·1107 
1/0 a 
CS 
OE 
1109 
11010 
11011 
11012 
1/013 
11014 
11015 
1I01S 

,GND 
A1S 
US· 
A7 
Aa 
A9 
Al0 
All 
A12 
A13 
A14 

2708 drwOl 

1. For module dimensions, please refer to module drawing M39 (8MP624L) 
and M40 (8MP612L in the packaging section. 

2. On the IDT8MP612L (32K x 16) option, A15 (Pin .31) requires external 
grounding for proper operation of the module. 

8.31 

COMMERCIAL TEMPERATURE RANGE 

PIN NAMES 

AO-15 Addresses 

. 1101-16 Data Input/Output 

CS Chip Select 

Wi: Write Enable 

Vee Power 

GND Ground 

OE Output Enable 

DB Upper Syte Control 

m Lower Syte Control 
27081b101 

I 
I 

2 



IDT8MP8241, JDT8MP812L 
64K132K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND .. 

TA Operating Temperature Oto +70 °C 

TBIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

PI Power Dissipation 1.0 W 

lOUT DC Output Current ·50 mA 
270811>102 

NOTE: 

RECOMMENDED DC OPERATING· 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Ground 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Max. 

5.5 

0 

6.0 

0.8 

1. Stresses greater than those IistedunderABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 

DC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee 

IILol Output Leakage Current Vee = Max. 
CS = VIH, VOUT = GND to Vee 

lee1 Operating Power Supply CS, UB, and LB = VIL 
Current Vee = Max., Output Open 

f = 0 

lee2 Dynamic Operating Current CS, UB, and LB = VIL 
Vee = Max., Output Open 
f =fMAX 

ISB Standby Power Supply CS~ VIH 
Current Vee = Max., Output Open 

f =fMAX 

ISB1 Full Standby Power Supply CS ~ Vee - 0.2V 
Current VIN ~ Vee - 0.2V or $ 0.2V 

VOL Output Low Voltage IOL = 2.1 mA, Vee = Min. 

VOH Output High Voltage IOH = -1.0mA, Vee = Min. 

NOTE: 
1. Vee = 5V. TA = +25°e 

8.31 

Ambient Temperature 

IDTBMP624L IDTBMP612L 
Min. Typ.(1) Max. Min. Typ.(1) Max. 

- - 15 - - 15 

- - 15 - - 15 

- 20 80 - 20 80 

- 80 150 - 80 150 

- 6 15 - 6 15 

- 10 400 - 10 300 

- - 0.4 - - 0.4 

2.4 - - 2.4 - -

Unit 

V 

V 

V 

V 

270811>103 

Unit 

J.l.A 

J.l.A 

mA 

mA 

mA 

J.l.A 

V 

V 

270811>105 
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IDT8MP824L, IDT8MP812L 
64K132K x 16 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiselFall Times 

GND to 3.0V 
10ns 
1.5V 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1 and 2 

+5V 

4800 

DATAoUT ----<~-.... 

2550 30pF* 

Figure 1. Output Load 

AC ELECTRICAL CHARACTERISTICS 

(Vec = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameters 

Read Cycle 

tAC Read Cycle Time 

1M Address Access Time 

tACS Chip Select Access Time 

tClZ(1) Chip Select to Output in Low Z 

tOE Output Enable to Output Valid 

tOlZ(1) Output Enable to Output in Low Z 
tCHZ(1) Chip Select to Output in High Z 
tOHZ(1) Output Disable to Output in High Z 

tOH Output Hold from Address Change 

tpu(1) Chip Select to Power Up Time. 

tPD (1) Chip Deselect to Power Down Time 

Write Cycle 

twc Write Cycle Time 

tcw Chip Select to End of Write 

tAW Address Valid to End of Write 

tAS Address Sotup Time 

twp Write Pulse Width 

tWR Write Recovery Time 

twHZ(1) Write Enable to Output in High Z 

tow Data to Write Time Overlap 

toH Data Hold from Write Time 

tow (1) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

270811>106 

• Including scope and jig 

IDT8MP624L70 
IDT8MP612L70 
Min. Max. 

70 -

- 70 

- 70 

10 -
- 40 

5 -
- 30 

- 30 

5 -
0 -
- 70 

70 -
65 -
65 -
5 -
60 -
10 -
- 30 

30 -
5 -
5 -

8.31 

COMMERCIAL TEMPERATURE RANGE 

+5V 

4800 

OAT AOUT ----<..---.... 

255Q 5pF* 

2708 drw 03 

Figure 2. Output Load 
. (for tcu, tou, tCHZ, tOHZ, tow, 

twHZ) 

IDT8MP624L85 IDT8MP624L 100 
IDT8MP612L85 IDT8MP612L 100 
Min. Max. Min. Max. 

85 - 100 -
- 85 - 100 

- 85 - 100 

10 - 10 -
- 50 - 60 

5 - 5 -
- 35 - 40 

- 35 - 40 

5 - 5 -
0 - 0 -
- 85 - 100 

85 - 100 -
75 - 90 -
75 - 90 -
5 - 5 -

70 - 80 -
10 - 10 -
- 35 - 40 

35 - 40 -
5 - 5 -
5 - 5 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
270811>107 
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IDT8MP824L., IDTSMP812L 
64K132K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS _~14-_ -_ -_ -_t_RC-=--=-=b_ 
tAA .1 tOH-to 

'\..'\..'\..'\..'\..'\..'\..'\..'\..'\.."io.. 77////// //// 
I tOE 
l tOlZ (5) 
I 

UB, LB,CS '\.."''\..'''io.. ALL LL////// //// 
L tACS ~ tOHZ(S) 4 I tClZ (5) tCHZ(S) 
I ~l 

.X 'X' DATA OUT 

2708 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS __ ~:~_-~=_-~=_-~=~~=-~_tA-A-=---=-_t_R_C=~-=-=~-=-~-=;-·I~~~~~t 
----~--------------------------~x~x~x~x~:========p~A~T~A~~Y~A::~I::H=----;k===:~:==:: DATAOlJT 

2708 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

UB,LB,CS 

ICL,,5, IACsg ________ t __ tC_H_Z_(S_)~~)j_-----
DATA OUT 

2708 drw 06 

NOTES: 
1, WE is High for Read Cycle. . 
2. Device is continuously selected, CS = VIL and UB, TB = VIL for x16 output active. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but,not tested. 

8.31 5 



IDTSMP824L, IDT8MP812L 
64K132K x 16 CMOS STATIC RAM MODULE 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

twc 

ADDRESS 7~ 

/ / / / /7'-

L tcw 

" " " " ".t(5) """"" I 
tAW 

tAS_ t-
~"""~ 

tOHZ (4,9) ~ ~ twp (2) 

DATA OUT 

DATA IN 

TIMING WAVEFORM OF WRITE CYCLE NO. 2(1,6) 

twc 

ADDRESS 7~ 

L tcw 

UB,LB,CS "',,'" , "" ,~(5) , 
tAW 

tWp(2) 

~" V'" 
tAS_ ~ f4----- t WHZ (4,9) ...=:=j 

DATA OUT 

DATA IN 

NOTES: 
1. WE or CS or UB and LB must be high during all address transitions. 

COMMERCIAL TEMPERATURE RANGE 

:;l~ 

f---tWR(3) --

<:: '" '" '" '" '" '" '" '" '" , , "-

7~///////////////////// 

7~ 

tow i'; 
PATALIP 

tOH==;k 
XXX 

J 

I 
X-

tWR(3)-==..j 

2708 dlW 07 

7<-///////////////////// 

.,<-

_tOW(9) (7) 

r- tow 1~ tOH ==;k (6) 
C PAT JlAllP _XXX 

2708dlW 08 

2. A write occurs during the overlap (twp) of a low CS.and a low WE. I 

3. twR is measured from the earlier of CS or WE going high to the end of the write cycle. II 
4. During this period, 1/0 pins are in the output state so that the input signals 01 opposite phase to the output must not be applied. • 
5. If the CS, UB and UB low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. • 
6. OE is continuously low (OE= VIL). 
7. DOUT is the same phase of write data of this write cycle. 
8. IfCS, UBand UB is low during this period,1/0 pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied 

to them. 
9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDTSMP824L, IDT8MP812L 
64K132K x 16 CMOS STATIC RAM MODULE 

TRUTH TABLE 
Mode ~ ~ rn ~ ~ 

Standby H X X X X 

Standby L H H X X 

Read L L L L H 

Lower Byte L H L L H 
Read 

Upper Byte L L H L H 
Read 

Read L L L H H 

Lower Byte L H L H H 
Read 

Upper Byte L L H H H 
Read 

Write L L L X L 

Lower Byte L H L X L 
Read 

Upper Byte L L H X L 
Read 

ORDERING INFORMATION 

lOT XXX X 
Device Type 

A 
Power 

Output 

High Z 

High Z 

DOUT 1-16 

DOUT1-8 

DOUT9-16 

High Z 

High Z 

High Z 

DIN 1-16 

DIN 1-8 

DIN 9-16 

999 
Speed 

COMMERCIAL TEMPERATURE RANGE 

Power 

Standby 

Standby 

Active 

Active (X8) 

Active (X8) 

Active 

Active (X8) 

Active (X8) 

Active 

Active (X8) 

Active (X8) 

2708 tbl 08 

A 
Package 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions Typ. 

CIN Input Capacitance VIN = OV 35 

COUT Output Capacitance VOUT= OV 40 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

A 
Process! 

Temperature 
Range 

Commercial (O°C to +70°C) 

Unit 

pF 

pF 
27081b109 

~8lank 
~--------------~l S FR-4 SIP (Single In-line Package) 

~------------------~I~~ 
1100 

} Speed in Nanoseconds 

~----------------------------~~ L 
I 8MP624 

~--------------------------------------~I 8MP612 

8.31 

Low Power 

64K x 16 CMOS Static RAM Module 
32K x 16 CMOS Static RAM Module 

2708 drw 10 
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64K X 16 IDT7M624S t;J CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 1 Megabit CMOS static RAM module 
• Customer-configured to 64K x 16, 128K x 8 or 256K x 4 
• Fast access times 

- Military: 30ns (max.) 
- Commercial: 25ns (max.) 

• Low power consumption 
- Active: 4.8W (typ. in 64K x 16 organization) 
- Standby: 1.6mW (typ.) 

• Offered in 40-pin, 900 mil center sidebraze DIP, 
achieving very high memory density 

• Single 5V {±1 O%} power supply 
• Dual GND pins for maximum noise immunity 
• Inputs and outputs directly TIL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT7M624 is a 1 Megabit high-speed CMOS static 

RAM module constructed on a multi-layered ceramic sub
strate using sixteen 64K x 1 static RAMs in leadless chip 
carriers. Making four chip select lines available (one for each 
group of 4 RAMs) allows the userto configure the memory into 
a 64K x 16, 128K x 8 or 256K x 4 organization. In addition, 
extremely high speeds can be achieved by the use of 
IDT7187s fabricated in IDT's high-performance, high
reliability technology, CEMOSTM. 

The IDT7M624 is available with access times as fast as 
25ns (max.) commercial and 30ns (max.) military tempera
ture range, with maximum operating power consumption of 
only 12.3W (Significantly less if organized 128K x 8 or 256K x 
4). The module also offers a standby power mode of 5.7W 
(max.) and a full standby mode of 1.7W (max.). 

The IDT7M624 is offered in a 40-pin, 900 mil center 
sidebraze DIP. 

All inputs and outputs of the IDT7M624 are TIL·compatible 
and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera
tion. 

All IDT military module semiconductor components are 
compliant with the latest revision of MIL-STD-883, Class B, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 

Ao-A 15 ~-~---+---~-----, 

CS 0-3 -H-tf-t-t----TH--_#-----., 

WE~=rl====~==~~==~ 
CS 8-11 -H-1"f+-==::-1'""1i-+-==;;:;-1"-t+-;==-

2663 dow 01 

CEMOS is a trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 

101990 Integrated Device Technology, Inc. 
8.32 

DSC-701112 
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IDT7M624S 
64K X 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

IDT7M624 
64K X 16 CONFIGURATION 

Ao-A 15 ---- Ao-A 15 -_-......... ---t__----.---..., 
CSO-3-~1T+r--~+_--~--_, 

NOTE: 2663 drw 08 

1. All chip selects tied together since, in a by 16 configuration, all chips are either on or off. 

IDT7M624 
128K X 8 CONFIGURATION 

00 01 02 03 
Ao-A15 Ao-A15 

WE CSO-3 

VCC~ 

Vee CS1B AOB AlB OOB 01B 02B 03B CS4-7 

16 15 14 13 12 11 10 

FCT139 

5 CS8-11 
CS1A AOA AlA OOA alA 02A 03A GNO 

csdJ 1 CS12-15 

A16 

04 05 06 07 

2663 drw 09 

NOTE: 
1. The chip selects are tied together in groups of two. The decoder uses the new higher order address pin (A 16) to determine which olthe two banks of memory 

are enabled. 
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IDTIM624S 
64K X 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

IDT7M624 
256K X 4 CONFIGURATION 

Ao-A15-----------------------------------Ao-A15--~--~----~r_----~------~ 

WE CS~3---+~+_--~+r----~r_~_, 

VCC, 

Vec CS1B AOB A18 OOB 018 02B 03B 

16 15 14 13 12 11 10 

FCT139 

1 2 3 4 5 6 7 8 I .'1' CS 8-11 

;,~ ~'A r r T t 6',. ~L-A_G_N_D __ ....JI II, CS12-15 .....!:~r:E~~:t:t=;;;~~:;;~!ll 
A17 

00 01 02 03 

NOTE: 2663 drw 10 

1. Each chip is now controlled by the two higher order address pins A16 a!1d A17. 

8.32 3 



IDT7M624S 
64K X 16 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

GND 
D15 

Vcc 
Dll 

CS12-15 
D4 

WE 
Al 

CSa-ll 

NOTE: 

D14 
A2 
D5 
A3 
A4 

D13 
A5 
D6 
A6 

A14 
D 12 

CS4-7 
D7 

A15 

DIP 
TOP VIEW 

Do 
Ao 
A13 
D10 
A12 
Dl 
All 
Al0 
D9 
A9 
D2 
As 
A7 
Ds 

CS 0-3 
D3 
GND 

2663 drw 02 

1. For module dimensions, please refer to module drawing M8 in the 
packaging section 

TRUTH TABLE 
Mode Csxx WE Output Power 

Standby H X High Z Standby 

Read' L H DATAoUT Active 

Write L L High Z Active 
2663tbiOl 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

I Ambient 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commercial O°C to + 70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VlL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns. 

Vee 

5.0V± 10% 

5.0V± 10% 
2663 tbl 02 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2663 tbl 03 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN NAMES 
AO·15 Address 

DO·15 Data Input/Output 

CSxx Chip Selects 

WE Write Enable 

Vee Power 

GND Ground 
26631b1 04 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VrERM Terminal -0.5 to +7.0 -0.5 to +7.0 V 
Voltage with 
Respect to GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to + 125 -65 to +155 °C 
Temperature 

bur DC Output 50 50 mA 
Current 

NOTE: 26631b105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = + 25° C, f = 1.0MHz) 

Symbol Parameter{1 ) Conditions Typ. Units 

GIN Input Capacitance VIN= OV 130 pF 

COUT Output Capacitance VOUT= OV 35 pF 

NOTE: 2663 Ibi 06 

1. This parameter is guaranteed by design but not tested. 

8.32 4 



IDTIM624S 
64K X 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5 OV + 10% TA = -55° C to +125°C and O°C to +70°C) -

Symbol Parameter Test Conditions 

Ilul Input Leakage Current Vee = 5.5V, VIN = GND to Vee 

II LO I Output Leakage Current Vee = 5.5V, CSxx = VIH, VOUT = 
GND to Vee 

leex16 Operating Current in X16 mode CSxx = V IL, Output Open, Vee = 
5.5V, f = fMAX 

leex8 Operating Current in X8 mode CSxx = V IL, Output Open, Min. 
Duty Cycle = 100% 

leex4 Operating Current in X4 mode CSxx = V IL, Output Open, Min. 
Duty Cycle = 100% 

ISB Standby Power Supply Current CSxx ~ VIH (TTL Level). 
Vee = 5.5V, Output Open 

ISB1 Full Standby Power Supply Csxx ~ Vee - 0.2V VIN ~Vee-
Current 0.2V or ~ 0.2V (CMOS Level) 

VOL Output Low Voltage 10L = 1 OmA, Vee = 4.5V 

IOl = SmA, Vee = 4.5V 

VOH Output High Voltage IOH = -4mA, Vee= 4.5V 

NOTES: 
1. Typicallimit5 are at Vce = 5.0V, + 25° C. 
2. IS81 max. at ccmmercial temperature = 240mA. 
2. tAA = 30, 35, 45, 55, 65n5. 
3. tAA = 25n5. 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 
2663 tbl as 

+5V 

4S0Q 

DATAoUT--+--~ 

255Q 30pF* 

Figure 1. Output Load 

*Ineluding scope and jig. 

8.32 

IDT7M624S 

Min. Typ(1) MaxP) Max,(4) 

- - 20 20 

- - 20 20 

- 960 1950 2240 

- 720 1380 1640 

- 600 1100 1340 

- 480 820 1040 

- 0.32 320(2) 320 

- - 0.5 0.5 

- - 0.4 0.4 

2.4 - - -

+5V 

480n 

DATAoUT----~ 

255Q 5pF* 

2663 drw03 

Figure 2. Output Load 
(for tCHZ, tClZ, tWHZ and tow) 

Unit 

~ 

~ 

mA 

mA 

mA 

mA 

mA 

V 

V 

V 

2663 tbl 07 
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IDT7M624S 
64K X 16 CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Vcc = SV ± 10%, TA = -55° e to +125°e and ooe to +70°C) 

7M624S25 

Com'l. Only 7M624S30 7M624S35 7M624S45 7M624S55 7M624S65 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Re'ad Cycle 

tRC Read Cycle Time 25 - 30 - 35 - 45 - 55 - 65 - ns 

tM Address Access Time - 25 - 30 - 35 - 45 - 55 - 65 ns 

tACS Chip Select Access Time - 25 - 30 - 35 - 45 - 55 - 65 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - 5 - 5 - 5 - ns 

t ClZ Chip Selection to Output in Low Z 5 - 5 - 5 - 5 - 5 - 5 - ns 

tCHZ Chip Deselection to Output in High Z - 20 - 25 - 30 - 30 - 30 - 30 ns 

tpu Chip Selection to Power Up Time 0 - 0 - 0 - 0 - 0 - 0 - ns 

tPD Chip Selection to Power Down Time - 25 - 30 - 35 - 35 - 35 - 35 ns 

Write Cycle 

twc Write Cycle Time 25 - 30 - 35 - 45 - 55 - 65 - ns 

tcw Chip Selection to End of Write 22 - 25 - 30 - 40 - 50 - 55 - ns 

tAW Address Valid to End of Write 22 - 25 - 30 - 40 - 50 - 55 - ns 

t AS Address Set-up Time 2 - 3 - 5 - 5 - 5 - 10 - ns 

twp Write Pulse Width 20 - 20 - 25 - 30 - 35 - 40 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - 0 - 0 - ns 

tDW Data Valid to End of Write 15 - 20 - 20 - 25 - 25 - 30 - ns 

t DH Data Hold Time 5 - 5 - 5 - 5 - 5 - 5 - ns 

tWHZ Write Enable to Output in High Z 0 20 0 25 0 30 0 30 0 30 0 35 ns 

tow Output Active from End of Write 5 - 5 - 5 .- 5 - 5 - 5 - ns 
2663 tbl D9 

TIMING WAVEFORM OF READ CYCLE NO.1 (1,2) 

~::::: ---~>tLHix~i~--DA-T-A-VA-L-~----
2663 drw 04 

TIMING WAVEFORM OF READ CYCLE NO.2 (1,3) 

~-----tRC(5) _____ ~ 

CSxx 

DATAoUT---~---~ 
HIGH IMPEDANCE 

VCC SUPPLY 
CURRENT .:.IS~B:....-__ -, 

NOTES: 2663 drw 05 

1. WE is high for READ cycle. 
2. CSxx is low for READ cycle. 
3. Address valid prior to or coincident with CSxx transition low. 
4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. This parameter is guaranteed by design but not tested. 
5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7M624S 
64K X 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1 2,3,7) 

~-----------------twc----------------~ 

ADDRESS 

CS 
-;~----------t wp (7), _______ -..11-

WE 

DATA OUT 

r:=tow tOH ... r-
DATAIN--------------i:K DATAVALlD_ )1-*--------

2663 drw06 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1 2,3,5) 

~------------------twe----------------~ 

ADDRESS 

~-------------- tAw--------------~ 

-~--------- tew ------+1<11-

r::= tow"· toH ~ 

DATA IN --------------«K..... DATA VALID ~)I-----

NOTES: 2663 drw 07 

1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, I/O pins are in the output state and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 

II 
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IDT7M624S 
64K X 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT 
xxxxx 
Device 
Type 

x 
Power 

XX 
Speed 

X 
Package 

x 
Process/ 

Temperature 
Range 

~~Iank 

~--------~i C 

25 
30 

'--___________ ~35 

45 
55 
65 

'--------------------------~: S 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 
Semiconductor Components Compliant 
to MIL-STD-883, Class B 

Sidebraze DIP (Dual In-line Package) 

(Commercial onlY)} 

Standard Power 

Speed in 
Nanoseconds 

'-----------------------1: 7M624 64K x 16 CMOS Static RAM Module 

2663 drw 11 
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256K x 16 IDT7M4016 G® CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 4 megabit CMOS static RAM module 
• Fast access time 

- commercial: 25ns (max.) 
- military: 35ns (max.) 

• Low power consumption 
• Available in 48-pin, 900 mil wide sidebrazed DIP (Dual 

In-line Package) 
• Multiple GND pins for maximum noise immunity 
• Single 5V (±10%) power supply 
• Inputs and outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

WEL 
CS

O
_
3 

~ 

Ao-Au 18 4 

CEMOS is a trademark 01 Integrated Device Technology. Inc. 

256K x 1 
RAMS 

I/O 

4 
256K x 1 

RAMS 

110 

DESCRIPTION: 
The IDT7M4016 is a 4 megabit high-speed CMOS static 

RAM module constructed on a multi-layered ceramic 
substrate using sixteen (256K x 1) static RAMs in leadless 
chip carriers. The I DTM4016 is an upgrade from the IDT7M624 
(64K x 16 RAM module) offering four times the memory 
density in the same size package. Making four chip select 
lines available (one for each group of four RAMs) allows the 
user to configure the memory into a 256K x 16, 512K x 8 or 
1 024K x 4 organization. 

The IDT7M4016 is packaged in a 48-pin, 900 mil wide 
sidebrazed DIP. This enables four megabits of static RAM 
memory to be placed in less than 2.2 square inches of board 
space. 

All inputs and outputs of the IDT7M4016 are 
TTL-compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 

All lOT military module semiconductor compononts aro 
compliant to the latest revision of MIL-STD-883, Class B, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 

4 
256K x 1 

RAMS 

I/O 

4 
256K x 1 

RAMS 

I/O 

D12-15 
2713 drw 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 

e1990 Integrated Device T achnology. Inc. 8.33 DSC-7O()g12 
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IDT7M4016 
256K x 16 CMOS STATIC RAM MODULE 

PIN CONFIGURATION (1) 

NOTE: 

GNO 
NC 
Ao 
Al 
A2 

WEL 
CS(4-7) 

04 

05 
06 
07 

GNO 
A9 

Ala 
A11 
A12 
A13 

WEu 
CS(12-15) 

012 
013 

014 

015 
Vee 

DIP 
TOP VIEW 

Vee 
00 
01 
02 
03 

CS (0-3) 

A3 

A4 

A5 
A6 
A7 

As 
Vee 
Os 
09 
010 
011 
CS(S-ll) 

A14 

A15 
A16 

A17 

NC 
GNO 

2713 drw 02 

1. For module dimension, please refer to module drawing M15 in the 
packaging section. 

PIN NAMES 
Vee Power 

GNO Ground 

Ao-A17 Addresses 

00-015 Data Input/Output 

CSo-3 Chip Selects 

WEL Write Enable (Lower Byte) 

WEu Write Enable (Upper Byte) 

2713 tbl 01 

TRUTH TABLE 
Mode CS WE Output Power 

Standby H X High-Z Standby 

Read L H DATAoUT Active 

Write L L High Z Active 
2713 tbl 02 

8.33 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal VoltagE -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 27131b103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions 

CIN(D) Input Capacitance VIN = OV 
(Data) 

CIN(A) Input Capacitance VIN = OV 
(Address and Control) 

COUT Output Capacitance VOUT= OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GNO Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns. 

Typ. Unit 

30 pF 

200 pF 

30 pF 

2713 tbl 04 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2713 tbl 05 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Military -55°C + 125°C OV 5.0V ± 10% 

Commercial O°Cto +70°C OV 5.0V± 10% 
2713 tbl 06 
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IDT7M4016 
256K x 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 10%, TA = ooe to + 70°C and -55°C to + 125°C) 

Symbol Parameter Test Conditions Min. Max. Unit 

Ilul Input Leakage Vee = Max., VIN = GND to Vee - 80 J.l.A 
(Address and Control) 

liul Input Leakage (Data) Vee = Max., VIN = GND to Vee - 10 J.l.A 

IiLOI Output Leakage Vee = Max. - 10 J.l.A 
CS = VIH, VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = SmA - 0.4 V 

VOH Output High Voltage Vee = Min., iOH = ·4mA 2.4 - V 
27131bt 07 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5 OV + 10% TA = ooe to +70oe and -55°C to +125°C) -

IDT7M4016(l) . IDT7M401S(2) 

Max. Max. 

Symbol Parameter Test Conditions Com'l. Mil. Com'l. 

leel Operating Current Vee = Max., CS ~ VIL,f = 0, Outputs Open 1760 - 1600 

lee2 Dynamic Operating Current Vee = Max., CS ~ VIL, f = fMAX 2560 - 2400 
Output Open 

Isa Standby Supply Current Vee = Max.,CS ~ VIH, f = fMAX,Ouputs Open 560 - 560 

Isa1 Full Standby Supply Current CS ~ Vee -0.2V, VIN ~ Vee -0.2V or ~ 0.2V 480 - 480 

NOTES: 
1. 25,30ns 
2. 35. 45, 55ns 

AC'TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 
27131b109 

+5V 

4S0n 

DAT AOUT --+---... 

255n 30pF' 

Figure 1. Output Load 

8.33 

+5V 

480n 

DATAoUT--+---' 

255n 5pF' 

2713 drw 03 

Figure 2. Output Load 
(for tCLZ, tCHz, tow, twHZ) 

'Including scope and jig 

Mil. 

1760 

2560 

560 

480 

Unit 

mA 

mA 

mA 

mA 

27131b1 08 
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IDT7M4016 
256K x 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ± 10%, TA = O°C to +70°C and -55°C to +125°C) 

7M4016S25 7M4016S30 . 7M4016S35 
Com'l. Only Com'l. Only 

Symbol Parameters Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 25 - 30 - 35 - ns 

tAA Address Access Time - 25 - 30 - 35 ns 

tACS Chip Select Access Time - 25 - 30 - 35 ns 

tCLZ(l) Chip Select to Output in Low Z 5 - 5 - 5 - ns 

tCHZ(l) Chip Deselect to Output in High Z - 13 - 17 - 20 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - ns 

tPU(l) Chip Select to Power Up Time 0 - 0 - 0 - ns 

tPD(1) Chip Deselect to Power Down Time - 25 - 30 - 35 ns 

WRITE CYCLE 

twc Write Cycle Time 25 - 30 - 35 - ns 

tcw Chip Selection to End of Write 25 - 30 - 35 - ns 

tAW Address Valid to End of Write 25 - 30 - 35 - ns 

tAS Address Set-up Time 0 - 0 - 0 - ns 

twp Write Pulse Width 25 - 30 - 35 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tWHZ(l) Write Enable \0 Ouput in High Z - 13 - 15 - 20 ns 

tDW Data to Write Time Overlap 12 - 15 - 15 - ns 

tDH Data Hold from Write Time 0 - 0 - 0 - ns 

tow(1) Output Active from End of Write 5 - 5 - 5 - ns 

NOTE: 27131>110 

1. This parameter is guaranteed by design, but not tested. 
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IDT7M4016 
256K x 16 CMOS STATIC RAM MODULE MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 

(vce = 5.0V ± 10%, TA = O°C to +70°C and -55°C to +125°C) 

7M4016S70 
7M4016S45 7M4016S55 Mil. Only 

Symbol Parameters Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 45 - 55 - 70 - ns 

tAA Address Access Time - 45 - 55 - 70 ns 

tACS Chip Select Access Time - 45 - 55 - 70 ns 

tCLZ(l) Chip Select to Output in Low Z 5 - 5 - 5 - ns 

tCHZ(l) Chip Deselect to Output in High Z - 25 - 25 - 30 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - ns 
tpu(1) Chip Select to Power Up Time 0 - 0 - 0 - ns 
tPD(l) Chip Deselect to Power Down Time - 45 - 55 - 70 ns 

WRITE CYCLE 

twc Write Cycle Time 45 - 55 - 70 - ns 

tcw Chip Selection to End of Write 45 - 55 - 65 - ns 

tAW Address Valid to End of Write 45 - 55 - 65 - ns 

tAS Address Set-up Time 0 - 0 - 0 - ns 

twP Write Pulse Width 45 - 55 - 65 - ns 

twR Write Recovery Time 0 - 0 - 0 - ns 

twHZ(l) Write Enable to Ouput in High Z - 25 - 25 - 30 ns 

tow Data to Write Time Overlap 20 - 30 - 35 - ns 

tDH Data Hold from Write Time 0 - 0 - 0 - ns 

tow(1) Output Active from End of Write 5 - 5 - 5 - ns 

NOTE: 271311>111 
1. This parameter is guaranteed by design, but not tested. 

I 
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IDT7M4016 
256K x 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

=>t
------------tRC--------------~ 

A.DDRESS '---___________ _ 

~---------tAA--------~.! 
,.--t----

CS 

DATAouT---------~---< 

2713 drw04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2) 

ADDRESS --W, ....... ----'--t'-AA------------ ~ . ~
-----------tRC E 

DATAouT ~-·~_-_tOH3< ~ "-tOH~ 
2713drw05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3) 

CS ~_'---BA-CS -.-, -------r 1-
k---tcLZ") . LtcHz'" 

DATAoUT-------- _ 

2713 drw 06 

NOTES: 
1. WE is high for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 

8.33 6 



IDT7M4016 
256K x 16 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2,3) 

~-----------------twe----------------~ 

ADDRESS 

~-------------tAW------------~ 

CS 

tAS-4~---------twp----------~-tWR 

DATA OUT 

r;-.DW." 'DH~ 
DATA IN ---------------1it'- DATA VALID ------1l1-------

2713 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 4) 

twe 

ADDRESS =>K ,",V 
/1'\. 

tAW 

f+-'AS "1 /~ 
tew tWR 

tDW ~I" tDH 

DATAIN--------------~t DATA VALID 

2713 drw 08 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 
4. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. II 
5. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. iii 

8.33 7 



IDT7M4016 
256K x 16 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 

lOT XXXX 

Device 
Type 

xx 
Power 

XXX 

Speed 

x x 
Package Process! 

Temperature 
Range 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

y~lank Commercial (O°C to + 70°C) 
Military (-55°C to + 125°C) 
Semiconductor components compliant to 
MIL-STD-883, Class B 

'-----------11 C Ceramic DIP (Dual In-line Package) 

30 (commerical only) 
25 (commerical onlY)} 

'---------------1 35 Speed in Nanoseconds 
45 
55 
70 (military only) 

'---------------------4: S Standard Power 

'-----------------------l: 7M4016 256K x 16 CMOS Static RAM Module 
2713 drw09 
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512K x 16 IDTIMP4047 G® 
CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed 8 megabit CMOS static RAM module 
• Fast access time: 70ns (max.) 
• Low power consumption 

- Active: 220mA max. 
Standard version 
- CMOS Standby: 16 rnA max. 
Very low power version (SCD4600) 
- CMOS Standby: 800~ max. 
- Data retention: 400~ max. (Vcc= 2V) 

DESCRIPTION: 
The IDT7MP4047 is an 512K x 16 CMOS static RAM 

module constructed on a multilayer epoxy laminate (FR-4) 
substrate using 8 128K x 8 static RAMs in small outline plastic 
packages and a one-of-four decoder. Availability of two Write 
Enables and two Output Enables provides byte access and 
output control flexibility. The IDT7MP4047 is available with 
access times as fast as 70ns with a maximum operating 
current of 220mA. For battery backup applications, a very low 
data retention current version is available. 

• Surface mounted small outline plastic packages on a 
45-pin FR-4 SIP (Single In-line Package) 

The IDT7MP4047 is packaged ina45-pin FR-4SIP(Single 
In-line Package). This results is a package 4.6 inches in 
length and 0.3 inches in thickness. • Single 5V (±1 0%) power supply 

• Inputs/outputs directlyTfL compatible 

FUNCTIONAL BLOCK DIAGRAM 

AO-18 
19 

cs 

CEMOS Is a trademark ollntegratad Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

101990 Integrated Device Technology, Inc. 

All inputs and outputs of the IDT7M P4047 are TIL compat
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro
vides equal access and cycle times for ease of use. 

WED OED WE1 OE1 

512K x 16 
RAM 

1/00-7 1108-15 
2754 drwOl 
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IDT7MP4047 
512K x 16 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

GND 

Vee 2 
. WE1 3 

OE1 4 

1/015 5 

1/014 6 
1/013 7 

, 1/012 8 
1/011 9 

1/010 10 
1/09 11 
1/08 12 

A18 13 

A17 14 

A16 15 

A15 16 

A14 17 

A13 18 

A12 19 

An 20 

A10 21 

CS 22 

GND 23 

A9 24 

A8 25 

A7 26 

A6 27 

A5 28 

A4 29 

A3 30 

A2 31 

A1 32 

Ao 33 

1/07 34 

1/06 35 

1/05 36 

1/04 37 

1/03 38 

1/02 39 

1/01 40 

1/00 41 

OEo 42 

WEo 43 

Vee 44 

GND 45 

SIP 2754 drw02 

NOTE: 
FRONT VIEW 

1. For module dimensions, please refer to drawing M41 in the packaging 
section. 

TRUTH TABLE 
Mode CS WE Output Power 

Standby H X High Z Standby 

Read L H DATAoUT Active 

Write L L High Z Active 

27541b102 

COMMERCIAL TEMPERATURE RANGE 

PIN NAMES 
1/00-1/015 Data InputslOutputs 

Ao-A18 Addresses 

CS Chip Select 

WE0-1 Write Enables 

OEO-l Output Enables 

Vee Power 

GND Ground 

27541bIOl 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature d to +70 °C 

TBIAS Temperature Under Bias -55 to + 125 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 27541b103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Conditions 

CIN Input Capacitance VIN = OV 

CIN(C) , Input Capacitan~e(CS) VIN = OV 

COUT Output Capacitance VOUT = OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage _0.5(1) -

NOTE: 
1. VIL = -3.0V for pulse width less than 2Ons. 

Typ. Unit 

35 pF 

8 pF 

35 pF 

27541b104 

Max. Unit 

5.5 V 

0 V 

6 V 

0.8 V 

27541b105 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial DoC to +70°C OV 5.0V ± 10% 

27541b106 
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IDT7MP4047 
512K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS 
Vcc = S.OV ± 10%, TA = ooe to +70°C) 

Symbol Parameter Test Conditions Min. Max. Unit 

Ilul Input Leakage Vee = Max., VIN = GND to Vec - 8 JlA 

IILOI Output Leakage Vec = Max. - 8 JlA 
CS = VIH, VOUT = GND to Vcc 

VOL Output Low Voltage Vcc = Min., IOL = 2mA - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -1mA 2.4 - V 

lec Dynamic Operating Current Vee = Max., CS = VIL, - 220 mA 
f = fMAX, Output Open 

ISB Standby Supply Current CS ~ VIH, Vee = Max., - 24 mA 
(TIL Levels) f = fMAX, Ouput Open 

ISB1(1) Full Standby Supply Current CS ~ VHC, VIN ~ VHC or ~ VLC - 16 mA 
(CMOS Levels) Vec = Max., Output Open 

NOTE: 27541b1 07 

1. For low power version Issl = 800jlA. refer to SCD4600 when ordering. 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 
27541b1 08 

5V 5V 

48011 48011 

DATAoUT--'---' DATAoUT--'---' 

25511 30pF" 25511 5pF* 

2754 drw 03 

Figure 1. Output Load Figure 2. Output Load 
(for teu, tau, teHZ, toHZ, tow, and twHZ) 

"Including scope and jig 

8.34 3 



IDT7MP4047 
512K x 16 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ± 10%, TA = O°C to +70°C) 
7MP4047L70 

Symbol Parameters Min. 

Read Cycle 

tRC Read Cycle Time 70 

1M Address Access Time -
tAcs Chip Select Access Time -
tOE Output Enable to Output Valid -
tOHZ(l) Output Disable t6 Output in High Z -
tOlZ(l) Output Enable to Output in Low Z 0 

tClZ(l) Chip Select to Output in Low Z 5 

tCHZ(l) Chip Deselect to Output in High Z -
tOH Output Hold from Address Change 10 

Write Cycle 

twc Write Cycle Time 70 

twp Write Pulse Width 55 

tAS Address Set-up Time 0 

tAW Address Valid to End of Write 65 

tcw Chip Selection to End of Write 65 

tDS Data Set-up Time 35 

tDH Data Hold Time 0 

tWR Write Recovery Time 0 

tWHZ(l) Write Enable to Ouput in High Z -
tow(1) Output Active from End of Write 0 

NOTE: 
1. This parameter is guaranteed by design. but not tested. 

DATA RETENTION CHARACTERISTICS(1, 4) 

(TA = O°C to +70°C) 

Max. 

-
70 

70 

45 

30 

-
-
40 

-

-
-
-
-
-
-

-
-
30 

-

7MP4047L85 

Min. Max. 

85 -
- 85 

- 85 

- 48 

- 33 

0 -
5 -
- 43 

10 -

85 -
65 -
2 -
82 -

80 -
38 -
0 -
0 -
- 33 

0 -

Symbol Parameter Test Condition 

VDR Vcc for Data Retention 

ICCDR Data Retention Current 

tCDR(3) Chip Deselect to Data Retention Time 
tR(3) Operation Recovery Time 

NOTES: 
1. Vee = 2V, TA = +25°C. 
2. tRC = Read Cycle Time. 
3. This parameter is guaranteed by design, but not tested. 
4. This option is only offered when ordering to SCD4600. 

DATA RETENTION WAVEFORM 

-
CS ~ Vec - 0.2V 

VIN:5 Vee - 0.2V 

VIN ~ - 0.2V 

DATA 
RETENTION 

MODE 

VOR~2V 

VOR 

8.34 

COMMERCIAL TEMPERATURE RANGE 

7MP4047L 100 7MP4047L 120 

Min. Max. Min. Max. Unit 

100 - 120 - ns 

- 100 - 120 ns 

- 100 - 120 ns 

- 50 - 60 ns 

- 35 - 40 ns 

0 - 0 - ns 

5 - 5 - ns 

- 45 - 50 ns 

10 - 10 - ns 

100 - 120 - ns 

75 - 90 - ns 

5 - 5 - ns 

90 - 100 - ns 

85 - 100 - ns 

40 - 45 - ns 

0 - 0 - ns 

0 - 0 - ns 

- 35 - 40 ns 

0 - 0 - ns 

27541b109 

Max. 
Min. cC@2.0V Unit 

2.0 - V 

- 400 ~A 

0 - ns 

tRC(2) - ns 

27541bll0 

2754 drw04 
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IDT7MP4047 
512K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DATAoUT---------------------< 

2754 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~
------tRC E 

ADDRESS =* ..... _____________ _ 
· 'OH~xx* D~TA :::H51 DATA OUT 

2754 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS~ 'ACS * 
tCLZ(5) 

DATA OUT 1xx 
2754 drw 07 

NOTES: 
1. WE is high for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed, but not tested. I 
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IDT7MP4047 
512K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 3,7) 

twc 

ADDRESS =>K )K 

71,{' 

tAW 

~'\. 7 C 

_tAS tWp(7) tWR~ 

~, 7~ 
~tWHZ(6) ____ tOHZ(6) 

DATA OUT 

tOHZ(6) tOW(6) 

l (4) " (4) )r-/ r 
tow tOH 

,J V DATA VALID 
r 1 2754 drw 08 

DATA IN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS =>~ )~ 
tAW 

+--IA, } 
/V 

tew tawR 

tow .1- tOH 

DATAIN __________________________ ~~ 
DATA VALID 

2754 drw 09 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (~ of a low CSand a low WE. 
3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 
4. Durin[.!!:lis period, I/O pins are in the output state and inputs si~s must not be applied. 
5. If the CS Low transition occurs simultaneously with or after the WE Low transitions, the outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig) .. This parameter is graranteed by design, but not tested. 
7. During a WE controlled wri~cle, write pulse ((twp) > twHZ + tow) to allow the 1/0 drivers to turn off and data to be placed on the bus for the required 

two. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 

8.34 6 



IDT7MP4047 
512K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

IDT XXX X 

Device 
Type 

x xx x x SCDXXXX 

Power Speed Package Process! Special 
Temperature Processing 

Range ~ 

~:~::k Commercial (O°C to. +70°C) 

Very low power version 

'-------------i: S FR-4 ZIP (Zig-Zag In-line Package) 

70 } '----------------l 85 Speed in Nanoseconds 
100 
120 

'------------------11 L Low Power 

'-----------------------l: 7MP4047 512K x 16 CMOS Static RAM Module 

2754 drw 10 
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16K x 32 IDT7MC4032 G® 
CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High density separate I/O, 512K CMOS static RAM 

module 
• Fast access time: 15ns (max.) 
• Available in low profile 88-pin sidebraze ceramic dual 

SIP (Dual Single In-line Package) 
• Surface mounted LCC components mounted on a 

co-fired ceramic substrate 
• High impedance outputs during write mode 
• Single 5V (±1 0%) power supply 
• Inputs/outputs directly TTL-compatible 
• Multiple GNO pins for maximum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

WE 

OE 

CSU,L 

CMOS Is a trademark 01 Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Cl990 Integrated Device Technology, Inc. 8.35 

DESCRIPTION: 
The IOT7MC4032 is a 16K x 32 static RAM module with 

separate I/O constructed on a co-fired ceramic substrate using 
eight I OT71982 16K x 4 static RAMs in leadless chip carriers. 
Extremely fast speeds can be achieved due to the use of 64K 
static RAMs Fabricated in lOT's High-performance, high
reliability CEMOSTM technology. The IOT7MC4032 is avail
able with access time as fast as 15ns with minimal power 
consumption. 

The 7MC family of ceramic OSIPs offers the optimum in 
packing density and profile height. The IOT7MC4032 is 
packaged in a 88-pin ceramic dual SIP. The dual row configu
ration allow 88 pins to be placed on a package less than 4.5 
inches long and .27 inches wide. At only 520 mils high, this low 
profile package is ideal for systems with minimum board 
spacing. Extremely high packing density can also be achieved 
allowing four IOT7MC4032 modules to be stacked per inch of 
board space. 

All inputs and outputs of the IOT7MC4032 are TTL
compatible and operate from a single 5V power supply. Fully 
asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, and providing equal access and cycle 
times for ease of use. 

All lOT military module semiconductor components are 
manufactured on compliance to the latest revision of 
MIL-STO-883, Class B, making them ideally suited for 
applications demanding the highest level of performance and 
reliability. 

DATA IN 

DATA OUT 2712drwOt 

AUGUST 1990 

DSC-700412 
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IDT7MC4032 
16K x 32 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

GNO Vee 
010 000 
011 001 
012 002 
013 003 
014 004 
015 005 
016 006 
017 007 
AO A1 
A2 A3 
A4 As 

018 008 
019 009 

0110 0010 
0111 0011 
0112 0012 
0113 0013 
0114 0014 
0115 0015 

WE CSL 
Vee GNO 
OE CSu 

0116 0016 
0117 0017 
0118 0018 
0119 0019 
0120 0020 
0121 0021 
0122 0022 
0123 0023 

A6 A7 
As A9 

A10 A11 
A12 A13 

0124 0024 
0125 0025 
0126 0026 
0127 0027 
0128 0028 
0129 0029 
0130 0030 
0131 0031 

GNO Vee 

2713 drw 02 

NOTE: 

DSIP 
TOP VIEW 

1. For module dimension, please refer to module drawing M43 in the 
packaging section. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN NAMES 
Ao-A13 Addresses 

010-0131 Data Input 

000-0031 Oata Output 

WE Write Enable 

OE Output Enable 

CSL Chip Select (Lower) 

CSu Chip Select (Upper) 

Vee Power 

GND Ground 

271211>101 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X HighZ Standby 

Read L L H OATAoUT Active 

Write L X L High Z Active 

Read L H H High Z Active 
271211>102 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -10 to +85 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 271211>103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating, only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter1) Conditions Typ. Unit 

CIN(D) Input Capacitance VIN = OV 15 pF 
(Data) 

CIN(A) Input Capacitance VIN = OV 80 pF 
(Address and Cantrall 

GoUT Output Capacitance VOUT - OV 15 pf 
NOTE: 271211>104 

1. This parameter is guaranteed by design, but not tested. 
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IDT7MC4032 
16K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED DC OPERATING 
CONDITIONS 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Symbol Parameter Min. Typ. Max. Unit Ambient 

Vee Supply Voltage 4.5 5.0 5.5 V Grade Temperature GND Vee 

GND Supply Voltage 0 0 0 V Military -55°C + 125°C OV 5.0V± 10% 

VIH Input High Vo~age 2.2 - 6.0 V Commercial O°Cto +70°C OV 5.0V ± 10% 

VIL Input Low Vo~age -0.5(1) -
271211>106 

O.S V 

NOTE: 2712 tbl 05 
1. VIL = -3.0V for pulse width less than 20ns. 

DC ELECTRICAL CHARACTERISTICS 
VCC = S.OV± 10%, TA = ooe to +70oe and -55°e to +125°e) 

Symbol Parameter Test Conditions Min. Max. Unit 

Ilul Input Leakage Vee = Max., VIN = GND to Vee - SO ~A 
(Address and Control) 

Ilul Input Leakage (Data) Vee = Max., VIN = GND to Vee - 5 ~A 

IILOI Output Leakage Vee = Max. - 5 ~A 
CS = VIH, VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL .. 8mA - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -4mA 2.4 - V 
271211>1 06 

DC ELECTRICAL CHARACTERISTICS 
Vee. = S.OV ± 10%, TA = ooe to + 700 e and -55°e to + 125°e) 

ID17MC4032 ID17MC4032 ID17MC4032 
15,20ns 25ns 30,4O,50ns 

Max. Max. Max. 

Symbol Parameter Test Conditions Com'l. Mil. Com'l. Mil. Com'l. Mil. Unit 

lee1 Operating Current f = 0, CS ~ VIL, Vee = Max., 960 - 960 1000 SOO SOO mA 
Output Open 

lee2 Dynamic Operating Vee = Max., CS ~ VIL, 1200 - 1200 1200 1000 1120 mA 
Current f = fMAX, Output Open 

IS8 Standby Supply Current CS ~ VIH, Vee = Max., 
f = fMAX, Ouputs Open 

600 - 4S0 480 400 440 mA 

IS81 , Full Standby Supply CS ~ Vee -0.2V, 200 - 160 160 120 160 mA 
Current VIN ~ Vee -0.2V or ~ 0.2V 

271211>1 07 
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IDT7MC4032 
16K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

27121b110 

480n 

DATAoUT-....--.... 

255n 30pF* 

Figure 1. Output Load 

+5V 

480n 

DATAoUT-....... --.. 

255n 5pF* 

2712 drw 03 

Figure 2. Output Load 
(for tCLZ, tOlZ, tCHZ, tOHZ, tow, tWHZ) 

~Including scope and jig 

AC ELECTRICAL CHARACTERISTICS 

(Vee = S.OV ± 10%, TA = O°Cto +70°C and -55°C to +125°C) 

7MC4032S15 7MC4032S20 

Com'IOnly Com'IOnly 

Symbol Parameters Min. Max. Min. Max. 

Read Cycle 

tRC Read Cycle Time 15 .:;;:;;;: 20 -

tAA Address Access Time - ;;;;;::::~$({ - 20 

tACS Chip Select Access Time - ::;:;;;;J§ - 20 

tCLZ(l) Chip Select to Output in Low Z 5 ,tt:.::;g:;: 5 -

tOE Output Enable to Output Valid -
........ ;.:;;"1''6' 

- 15 

tOLZ(l) Output Enable to Output in Low Z 5 H:jI:::!,\¥ 5 -
tCHZ(l) Chip Deselect to Output in High Z - ":;:::;:;7 - 8 

tOHZ(l) Output Disable to Output in High Z - ;;[::::}!::::::?iT - 8 

tOH Output Hold from Address Change 5 .:::=: :::ft~~~~!~~ 5 -
tpu(1) Chip Select to Power Up Time 0 (\EIP' 0 -
tPD(1) Chip Deselect to Power Down Time - p:{ 1\;::: 15 - 20 

Write Cycle :;{.:;):m::t:~ 

twc Write Cycle Time 14.':"':::::;:: I:::::::;' - 17 -

tcw Chip Selection to End of Write 14:····· .. :·:· - 17 -
tAW Address Valid to End of Write I":t.:.;. Ii - 17 -

tAs Address Set-up Time 
6';::::':::;:::;;:1:;; 

- 0 -

twp Write Pulse Width 1A::(J - 17 -

tWR Wr~e Recovery Time 
···6:·:;:·:·:······ - 0 -

tWHZ(l) Write Enable to Ouput in High Z tH:i})/ 5 - 7 

tow Data to Write Time Overlap 
;;:;;;::g;::::;::;;;:;: - 10 -

tDH Data Hold from Write Time lI:Jl - 0 -
tOW(l) Output Active from End of Write 

;;:::;;::::;:5\): - 5 -

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

8.35 

7MC4032S25 

Min. Max. Unit 

25 - ns 

- 25 ns 

- 25 ns 

5 - ns 

- 15 ns 

5 - ns 

- 10 ns 

- 15 ns 

5 - ns 

0 - ns 

- 25 ns 

20 - ns 

20 - ns 

20 - ns 

0 - ns 

20 - ns 

0 - ns 

- 7 ns 

13 - ns 

0 - ns 

5 - ns 

27121b108 
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IDT7MC4032 
16K x 32 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS (Continued) 

(Vee = 5.0V ± 10%, TA = O°C to +70°C and -55°C to +125°C) 

7MC4032S30 

Symbol Parameters Min. Max. 

Read Cycle 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

7MC4032S40 7MC4032SS0 

Min. Max. Min. Max. Unit 

tRC Read Cycle Time 30 ;::r:i;ti({ 40 - 50 - ns 

tAA Address Access Time - .::::::::::3.0.:.: - 40 - 50 ns 

tACS Chip Select Access Time - /\)30: - 40 - 50 ns 

tCLZ(l) Chip Select to Output in Low Z 5 5 - 5 - ns 

tOE Output Enable to Output Valid - • - 22 - 30 ns 

tOLZ(l) Output Enable to Output in Low Z 5 

~ 
5 - 5 - ns 

tCHZ(l) Chip Deselect to Output in High Z - - 17 - 18 ns 

tOHZ(l) Output Disable to Output in High Z - ':;;r::{)17 - 17 - 18 ns 

tOH Output Hold from Address Change 5 ({PIt:::::. 5 - 5 - ns 

tPU(l) Chip Select to Power Up Time o t:m:: }~~:}~:. - 0 - 0 - ns 

tPO(l) Chip Deselect to Power Down Time -:(}:i F?? 30 - 40 - 50 ns 

Write Cycle :.;.;.; ...... 
; .... :.:.;. 

twc Write Cycle Time 25 
;;;;;:;1::;:;:: 

- 35 - 45 - ns 

tcw Chip Selection to End of Write 25"::.·.:.:.1) - 28 - 38 - ns 

tAW Address Valid to End of Write 25 - 30 - 40 - ns 

tAS Address Set·up Time iL;:::() - 2 - 2 - ns 

twp Write Pulse Width 
.. ?~.:.; .... :::;;.:. 

- 28 - 38 - ns 

tWR Write Recovery Time )@.q;):: - 0 - 0 - ns 

tWHZ(l) Write Enable to Ouput in High Z 
;';;;;~:::Y;\{ 

10 - 12 - 17 ns 

tow Data to Write Time Overlap )CJ,§ - 17 - 23 - ns 

tDH Data Hold from Write Time 
';';';':;;;:B:::::;:: 

- 0 - 0 - ns 

tow(1) Output Active from End of Write 5 - 5 - 5 - ns 

NOTE: 27121b109 

1. This parameter is guaranteed by design, but not tested. 
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IDT7MC4032 
16K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DATAouT---------------------{ 

2712 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2, 4) 

2712 drw 05 

TIMING WAVEFORM OF READ CYCLE NO.'3(1, 3,4) 

cs~ lACS ~ 
telz (5) 

DATA OUT 1xx 
2712 drw 06 

NOTES: 
1. WE is high for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. DE = VIL. 
5. Transition is measured ±500mV from steady state. This parameter is guaranteed by design but not tested. II 
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IDT7MC4032 
16K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

~------------------twc----------------------~ 

ADDRESS 

'OE 

/o4--'----------t CW ---------------+1 

CS 
~-----------------t AW -----------------.; 

~--------- t WP (2) -------~ 

DATAouT--~~-r~~~~*_--------------------------_+---------------

r--tow tOH~ , 

DATAIN-------------otC DATAVALID =*,"X)< 
2712 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,6) 

ADDRESS 

14-------- t WP (2) ______ ---+1 

_-1------
WE 

14----+1 t WHZ (4,9) 

DATAouT--~~~-r~~~~~~~~~--------------_+--------< 

DATAIN-------------------------------4 

2712drw 08 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS. 
3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 
4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 
5. If the CS Low transition occurs simultaneously with or after the WE Low transitions or after the WE transition, the outputs remain in a high impedance state. 
6. OE is continuously low (OE = VIL). 
7. DATAoUT is the same phase of write data of this write cycle. 
S. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase must not be applied to them. 
9. Transition is measured ±500mV from steady state. This parameter is graranteed by design. but not tested. 
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IDTIMC4032 
16K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT XXXX 

Device 
Type 

x xx x x 
Power Speed Package Process/ 

Temperature 
Range 

Y:lank 
k-______________ ~: CV 

Commercial (O°C to + 70°C) 

Military (-55°C to + 125°C) 
Semiconduct components compliant to 
MIL-STD-883, Class B 

Ceramic DSIP (Dual Single In-line Package) 

15 (commerical onlY)} 
20 (commerical only) S d' N d k-___________ ~ 25 pee In anosecon s 

30 
40 
50 

k-_______________ -jl S Standard Power 

k------------------------li 7MC4032 16K x 32 CMOS Static RAM Module 

2712 drw 09 
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16K x 32 PRELIMINARY 

~ CMOS STATIC RAM MODULE IDT7MP4031 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 512K CMOS static RAM module 
• Low profile 64 pin ZIP (zig-zag in-line vertical package) 
• Fast access time: 15ns (max.) 
• Surface mounted plastic components on an epoxy 

laminate (FR-4) substrate 
• Single 5V (±1 0%) power supply 
• Inputs/outputs directly TTL compatible 
• Multiple GND pins for maximum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 

CEMOS is a trademark of Integrated Device Technology, Inc. 

ADDRESS 

WE 

OE 

COMMERC~LTEMPERATURERANGE 

e1990 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7MP4031 is a 16Kx 32 CMOS static RAM module 

constructed on an epoxy laminate (FR-4) substrate using 8 
16K x 4 static RAMs in plastic SOJ packages. Availability of 
four chip select lines (one for each group of two RAMs) 
provides byte access. Extremely fast speeds can be achieved 
due to the use of 64K static RAMs fabricated in I DT's high per
formance, high reliability CEMOSTM technology. The 
I DT7M P4031 is available with access time as fast as 15ns with 
minimal power consumption. 

The IDT7MP family of ZIPs, DSIPs and SIPs offers the 
optimum in packing density and profile height. The 
IDT7MP4031 is packaged in a 64 pin (FR-4) ZIP (zig-zag in
line vertical package). The dual row configuration allows 64 
pins to be placed on a package 3.65 inches long and 0.35 
inches wide. At only 0.50 inches high, this low profile package 
is ideal for systems with minimum board spacing. 

8.36 

All inputs and outputs of the IDT7MP4031 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation. 

Two identification pins (PDO and PD1) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the 
respective levels of PDO and PD1 to determine a 16K depth. 

1I0l-31 2681 drw 01 

SEPTEMBER 1990 
DSC-7054I-
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IDT7MP4031 
16K X 32 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1,2) 

1 GND 
PDo 2 3 PD1 PDo-GND 
1/00 4 5 1/08 PD1-OPEN 
1101 6 7 1/09 
1/02 8 9 1/010 
1/03 10 11 1/011 
Vee 12 13 Ao 

A7 14 15 A1 
A8 16 17 A2 
A9 18 19 1/012 

1/04 20 21 1/013 
1/05 22 23 11014 
1/06 24 25 1/015 
1/07 26 27 GND 
WE 28 29 NC 
NC 30 31 CS2 

CS1 32 

CS3 
33 CS4 

34 35 NC 
NC 36 37 OE 

GND 38 39 1/0 24 
1/016 40 41 11025 
1/017 42 43 1/026 
1/018 44 45 1/0 27 
1/019 46 47 A3 

A10 48 49 A4 
A11 50 51 A5 
A12 52 53 Vee 
A13 54 55 A6 

1/020 56 57 1/0 28 
1/021 58 59 1/029 
1/022 60 61 1/030 
1/023 62 63 1/031 
GND 64 

2681 drw 02 

NOTE: 

ZIP TOP 
VIEW 

1. For module dimensions. please refer to module drawig M46 in the 
packaging section. 

2. Pins 2 and 3 (POD and POl) are read by the user to determine the depth 
of the module. If POD reads GND and POl reads Open. then the module 
has 16K depth. 

PIN NAMES 
1/00-31 Data Input/Output 

AC>-13 Address Inputs 

CSl-4 Chip Select 

WE Write Enable 

OE Output Enable 

PDo-l Depth Identification 

Vee Power 

GND Ground 

2681 tb! 01 

COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X High Z Standby 

Read L L H DATAoUT Active 

Write L X L DATAIN Active 

Read L H H High-Z Active 
2681tb!02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature a to +70 °C 

TBIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTES: 2681 tb! 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, F = 1.0MHz) 

Symbol Parameter(l) Conditions Max. Unit 

CIN(D) Input Capacitance V(IN) = OV 10 pF 
(Data) 

CIN(A) Input Capacitance V(IN) = OV 60 pF 
(Address & Control) 

COUT Output Capacitance V(OUT) = OV 10 pF 

NOTE: 2681 tb! 04 

1. This parameter is guaranteed by design. but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage a a 
VIH Input High Voltage 2.2 -
Vil Input Low Voltage -0.5(1) -

NOTE: 
1. V!L (min) = -3.0V for pulse width less than 20ns. 

Max. 

5.5 

a 
6.0 

0.8 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Unit 

V 

V 

V 

V 

Commerical O°C to +70°C OV 5.0V ± 10% 
2681 tb! 06 
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IDTIMP4031 
16K X 32 CMOS STATIC RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
(Vcc = S.OV ±10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Vee = Max.; VIN = GND to Vee 
(Address and Control) 

IILlI Input Leakage (Data) Vee = Max.; VIN = GND to Vee 

COMMERCIAL TEMPERATURE RANGE 

Min. Max. Unit 

- 40 JlA 

- 5 JlA 

ILO Output Leakage Vee = Max.; CS = VIH, VOUT = GND to Vee - 5 JlA 

VOL Output Low Vee = Min., IOL = 8mA - 0.4 V 

VOH Output High Vee = Min., IOH = -4mA 2.4 - V 

15n5 20ns 25ns 35n5 
Symbol Parameter Test Conditions Max. Max. Max. Max. Unit 

leel Operating Current f = 0; CS = VIL 1080 960 960 800 mA 
Vee = Max.; Output Open 

lee2 Dynamic Operating Vee = Max.; CS = VIL; f = fMAX 1440 1200 1200 1000 mA 
Current Output Open 

IS8 Standby Supply CS ~ VIH, Vee = Max. 600 480 480 400 mA 
Current f = fMAX, Outputs Open 

IS81 Full Standby CS ~ Vee - 0.2V; f = 0, 200 160 160 120 mA 
Supply Current VIN > Vee - 0.2V or < 0.2V 

26811b1 07 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 1 
26811b108 

+5V +5V 

480n 480n 

DOUT --..---+ DOUT ---..----. 

255n 30pF* 255n 5pF* 

2681 drw 03 2681 drw03a 

Figure 1. Output Load Figure 2. Output Load 
(for tCHZ, tcLZ, tOHZ, tOLZ, tWHZ and tow) 

-Including scope and jig. 

8.36 3 



IDTIMP4031 
16K X 32 CMOS STATIC RAM MODULE COMMER~ALTEMPERATURERANGE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = SV +10% TA = O°C to +70°C) -

7MP4031S15 7MP4031S20 7MP4031S25 7MP4031S35 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 15 - 20 - 25 - 35 - ns 

tAA Address Access Time - 15 - 20 - 25 - 35 ns 

tACS Chip Select Access Time - 15 - 20 - 25 - 35 ns 

tCLZ1,2(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - ns 

tOE Output Enable to Output Valid - 9 - 12 - 15 - 20 ns 

tOLZ(l) Output Enable to Output in Low Z 5 - 5 - 5 - 5 - ns 

tCHZ(l) Chip Deselect to Output in High Z - 7 - 8 - 10 - 15 ns 

tOHZ(l) Output Disable to Output in High Z - 7 - 8 - 15 - 15 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - 3 - ns 

tpu(1) Chip Select to Power·Up Time 0 - 0 - 0 - 0 - ns 

tPO(l) Chip Deselect to Power-Down Time - 15 - 20 - 25 - 35 ns 

Write Cycle 

twc Write Cycle Time 14 - 17 - 20 - 30 - ns 

tcw Chip Select to End of Write 14 - 17 - 20 - 25 - ns 

tAW Address Valid to End of Write 14 - 17 - 20 - 25 - ns 

tAS Address Set-up Time 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width 14 - 17 - 20 - 25 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - ns 

tWHZ(l) Write Enable to Output in High Z - 6 - 7 - 7 - 10 ns 

tow Data to Write Time Overlap 10 - 10 - 13 - 15 - ns 

tDH Data Hold from Write Time 0 - 0 - 0 - 0 - ns 

tow(1) Output Active from End of Write 5 - 5 - 5 - 5 - ns 

NOTE: 26811b109 

1. This parameter is guaranteed, but not tested. 
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IDT7MP4031 
16K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DATAouT----------------------------~ 

2681 drw04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS ~ t HC >t= 
t=-t -t-OH~tM j, 1 C-tOH~-

DATAouT - ________ -"'->Kt->"-X-"""'X~X<___..>oo* DATA VALID -4 
2681 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS~ lAcs * 
tCLZ(5) 

DATA OUT l<xx 
2681 drw06 

NOTES: 

1. WE is High for Read Cycle. 
2. Device is continuously selected. CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

8.36 5 



IDT7MP4031 
16K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

~-----------------twc----------------~ 

ADDRESS 

t4-----tcw --------~ 

CS 
tAW 

14------ twP(2)---------+t 

DATAouT~~~~~--~~--------------------_4------------------

2681 drw07 

TIMING WAVEFORM OF WRITE CYCLE NO. 2(1.6) 

14------------------twc------------------+t 

ADDRESS 

i4-----tcw -----~ 

tWHZ(4.9) 

DATAOUT~--T_~~T__r~r__r~r_~-----------r_-------_< 

t:=: tDW .'. tDH~8) 
DATAIN ------------Kt'- DATA VALID =i><>< 

NOTES: 
2681 drw 08 

1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twR) of a low CS. 
3. twP is measured from the earlier of CS or WE going high to the end of the write cycle. 
4. Durin~is period, 110 pins are in the output state so that the input signals of opposite .E!!.ase to the outputs must not be applied. 
5. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedence state. 
6. OE is continuously low (OE = VIL). 
7. DouT is the same phase of write data of this write cycle. 
8. If CS is low during this period, 110 pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 
9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4031 
16K X 32 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 

lOT xxxxx 
Device 
Type 

x 
Power 

x 
Spe9d 

x 
Package 

x-
Process/ 

Temperature 
Range 

YSlank 

COMMERCIAL TEMPERATURE RANGE 

Commercial (ODC to + 70DC) 

1-----------1: Z FR-4 ZIP (Zig-zag In-line Package) 

20 15 } 
'---------------i 25 Speed in Nanoseconds 

35 

1------------------11 S Standard Power 

'--------------------i: 7MP4031 16K x 32 CMOS Static RAM Module 
2681 drw09 
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t;)® SUBSYSTEMS "FLEXI-PAK" FAMILY PRELIMINARY 
32Kx32 IDT7M4003 
128Kx32 IDT7M4013 

Integrated Devlc:e Technology. Inc. CMOS STATIC RAM MODULE 

FEATURES: 
• High-density 1 megabitl4 megabit CMOS static RAM 

modules 
• Member of the Subsystems "Flexi-Pak" Family of inter

changeable modules, with equivalent pin-outs, support
ing a wide range of applications 

• Footprint compatiblemodule upgrades to the next higher 
density with relative ease 

• Fast access times: 
7M4003 - 25ns (max.) commercial 
7M4003 - 30ns (max.) military 
7M4013 - 35ns (max.) commercial 
7M4013 - 45ns (max.) military 

• Low power CMOS operation 
• Surface mounted LCC components on a multi-layered 

co-fired ceramic substrate 
• Offered in a 66-pin "PGA-type" HIP (Hex In-line Pack-

age). occupying only 1 sq. inch of board space 
• Single SV (±10%) power supply 
• Multiple ground pins for maximum noise immunity 
• Inputs and outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT7M4003/4013 are high-speed, high-density I 

megabiV4 megabit CMOS static RAM modules constructed 
on a multi-layer co-fired ceramic subs Irate using either 32K x 
8 or 128K x 8 SRAM components in lead less chip carriers. 

These modules are part of the IDT Subsytems "Flexi-Pak" 
Family modules. This family of SRAM/EEPROM/EPROM 
memory modules support applications requiring stand alone 
static or programmable memory requirements, or those appli
cations needing a combination of both. All three module con
figurations have equivalent pin-outs, making these "plug-in 
compatible" (Le. inter-changeable) modules suitable for a 
wide range of applications. 

The IDT7M4003/4013 is available with access times as 
fast as 25/35ns over the commercial temperature range and 
30/45ns over the military temperature range. 

This family of IDT modules are offered in a 66-pin, ceramic 
HIP (Hex In-line Package). This HIP package is similar to a 
PGA and allows the designer to fit 1 megabitl4 megabit of 
memory into 1 sq. inch of board space. 

All militarylDT modules are assembled with semiconduc
tor components compliant with the latest revision of MIL-STD-
883, Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 

1/00-1/07 110a-1i0 15 1/0 16-1/023 1/024-11031 

Ao-A16 

OE or . or 
128K x 8 128K x 8 

CEo WEo CEl WE1 . 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

«:>1990 Integrated Device Technology. Inc. 8.37 

or 
128K x 8 

CE2 WE2 

or 
'128Kx 8 

. CE3 WE3 

2711 drwOl 
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IDT7M4003/4013 
32K1128K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION(1, 2) 

NOTE: 

1/08 WEl 1/015 
1/09 CSl 1/014 

1/010 GND 1/013 

A13 1/011 1/012 
A14 Al0 OE 
A15 AllGND 
A16 A12 WEo 

GND Vee 1/07 
1/00 CSo 1/06 

1/01 GND 1/05 

1/02 1/03 1/04 

el e12 e23 34 e 45e 56e 
e2 e13 e24 35 e 46e 57e 
e3 e14 e25 36e 47e 58e 
e4 e15 e26 37e 48e 5ge 
e5 e16 e27 38 e 4ge 60e 
e6 e17 e28 39 e soe 61 e 
e7 e18 e29 40 e 51e 62e 
e8 e19 e30 41 e 52e 63e 
e9 e20 e31 42 e 53e 64e 
el0 e21 e32 43 e 54e 65e 
ell e22 e33 44 e 55e 66e 

HIP 
TOP VIEW 

1. For module dimensions, please refer to drawing M32 in the packaging section. 
2. For the IDT7M4003 (32K x 32) version, pins 6 and 7 are no connects. 

PIN NAMES 
Name Description 

1/00-31 Data InputslOutputs 

AO-16 Address Inputs 

WEO-3 Write Enables 

CSO-3 Chip Selects 

OE Output Enable 

VCC Power Supply 

GND Ground 

1/024 

1/025 
1/026 

A6 
A7 

GND 
A8 
A9 
1/016 

1/017 

1/018 

CAPACITANCE(1} (TA = +25°C, f = 1.0MHz) TRUTH TABLE 
Symbol Parameter Conditions Typ. Unit Mode CS 
CIN(l) Input Capacitance VIN = OV 50 pF 

(DATA, CS, WE) 

CIN(2) Input Capacitance VIN = OV 12 pF 
(ADDRESS, OE) 

Standby H 

Read L 

Read L 

GoUT Output Capacitance VOUT = OV 12 pF Write L 

NOTE: 27111b103 
1. This parameter is guaranteed by design, but not tested. 

8.37 

Vee 1/031 

CS3 1/030 
WE3 1/029 

1/027 1/028 
A3 Ao 
A4 Al 
As A2 
WE2 1/023 
CS2 1/022 

GND 1/021 

1/019 1/020 

2711 drw 02 

OE WE Output Power 

X X High-Z Standby 

L H DATAoUT Active 

H H High Z Active 

X L DATAIN Active 
27111b101 
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IDT7M4003/4013 
32K1128K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

RECOMMENDED DC OPERATING 
CONDITIONS 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V Symbol Parameter Min. Typ. 
with Respect 
toGND 

Vee Supply Voltage 4.5 5.0 

TA Operating o to +70 -55 to +125 °C 
Temperature 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
TBIAS Temperature -55 to +125 -65 to +135 °C VIL Input Low Voltage -0.5(1) -

Under Bias NOTE: 

TSTG Storage -55 to +125 -65 to +150 °C 
1. Vil = -3.0V for pulse width less than 20ns. 

Temperature 

lOUT DC Output 50 50 rnA 
Current 

NOTE: 2711 Ibl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the devioe. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Military -55°C to + 125°C OV 5.0V ± 10% 

Commercial O°Cto +70°C OV 5.0V ± 10% 
27111b105 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ± 10%, TA = -55°C TO + 125°C and O°C TO +70°C) 

Symbol Parameter Test Conditions 

Ilul Input Leakage Current Vee = Max., VIN = GND to Vee 
(Address, OE) 

Ilul Input Leakage Current Vee = Max., VIN = GND to Vee 
(Data, CS, WE) . 

IILOI Output Leakage Current Vee = Max. 
CS = VIH, VOUT = GND to Vee 

Icc Dynamic Operating Current Vee = Max., CS $ VIL 
f = fMAX, Output Open 

ISB Standby Supply Curent Vee = Max., CS ~ VIH 
f = fMAX, Output Open 

ISBl Full Standby Supply Current CS ~ Vee -0.2V 
VIN > Vee -0.2V or < O.2V 

VOL Output Low Voltage Vee = Min., IOL = 8mA 

VOH Output High Voltage Vee = Min., IOH = -4mA 

NOTE: 

1. For TA = O°C to +70°C versions only. 

2. For TA = -55°C to +125°C versions only. 

8.37 

Min. Max.(I) Max.(2) 

- 5 10 

- 20 40 

- 5 10 

- 800 880 

- 80 280 

- 80 80 

- 0.4 0.4 

2.4 - -

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

27111b104 

Unit 

IlA 

IlA 

IlA 

rnA 

rnA 

rnA 

V 

V 

27111b1 06 
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IDT7M4003/4013 
32K1128K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFallTimes . , 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

27111b107 

+5V +5V 

4800 4800 

OATAouT---.----~ OAT AOUT.---.----.. 

2550 30pF* 2550 5pF* 

2711 drw 03 

Figure 1. Output Load Figure 2. Output Load 
(for tCLl, tOll, tcHZ, tOHZ, tow, IWHZ) 

'Including scope and jig 

AC ELECTRICAL CHARACTERISTICS 
Vcc = 5.0V ± 10% TA = -55°C to + 125°C and O°C to +70°C) 

7M4003S25 7M4003S30 7M4003S35 7M4003S40 7M4003S45· 
(Com'l Only) 7M4013S35 7M4013S40 7M4013S45 

Symbol Parameters Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 25 - 30 - 35 - 40 - 45 - ns 

tAA Address Access Time - 25 - 30 - 35 - 40 - 45 ns 

tACS Chip Select Access Time - 25 - 30 - 35 - 40 - 45 ns 

tCLZ(I) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

tOE Output Enable to Output Valid - 12 - 13 - 15 - 20 - 25 ns 

tOLZ(I) Output Enable to Output in Low Z 2 - 2 - 2 - 5 - 5 - ns 

tCHZ(I) Chip Select to Output in High Z - 12 - 15 - 17 - 20 - 20 ns 

tOHZ(I) Output Disable to Output in High Z - 12 - 13 - 15 - 20 - 20 ns 

tOH Output Hold from Address Change 3 - 3 - 5 - 5 - 5 - ns 

WRITE CYCLE 

twc Write Cycle Time 25 - 30 - 35 - 40 - 45 - ns 

tcw Chip Select to End of Write 20 - 25 - 30 - 35 - 40 - ns 

tAW Address Valid to End of Write 20 - 25 - 30 - 35 - 40 - ns 

tAS Address Set-up Time 0 - 0 - 0 - 2 - 2 - ns 

twp Write Pulse Width . 20 - 23 - 25 - 30 - 35 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 

tWHZ(I) Write Enable to Ouput in High Z - 12 - 13 - 17 - 20 - 20 ns 

tow Data to Write Time Overlap 13 - 15 - 16 - 16 - 20 - ns 

toH Data Hold from Write Time 3 - 3 - 3 - 3 - 5 - ns 

tow(1) Output Active from End of Write 5 - 5 - 5 - 5 - 5 - ns 

NOTE: 27111b1 08 

1. This parameter is guaranteed by design, but not tested. 

8.37 4 



1DT7M4003/4013 
32K1128K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5 OV + 10% TA = -55°e to +125°e and ooe to +70°C) -

7M4003S50 7M4003S60 7M4003S70 7M4003S85 7M4003S100 
7M4013S50 7M4013S60 7M4013S70 7M4013S85 7M4013S100 

(Mil. Only) (Mil. Only) (Mil. Only) (Mil. Only) 
Symbol Parameters Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 50 - 60 - 70 - 85 - 100 - ns 

tAA Address Access Time - 50 - 60 - 70 - 85 - 100 ns 

tACS Chip Select Access Time - 50 - 60 - 70 - 85 - 100 ns 

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

tOE Output Enable to Output Valid - 30 - 30 - 35 - 40 - 45 ns 

tOLZ(l) Output Enable to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

tCHZ(l) Chip Select to Output in High Z - 20 - 25 - 30 - 35 - 40 ns 

tOHZ(l) Output Disable to Output in High Z - 20 - 25 - 30 - 35 - 40 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - 5 - 5 - ns 

WRITE CYCLE 

twc Write Cycle Time 50 - 60 - 70 - 85 - 100 - ns 

tcw Chip Select to End of Write 45 - 55 - 65 - 80 - 90 - ns 

tAw Address Valid to End of Write 45 - 55 - 65 - 80 - 90 - ns 

tAs Address Set-up Time 2 - 2 - 5 - 5 - 5 - ns 

twp Write Pulse Width 40 - 45 - 45 - 50 - 55 - ns 

twR Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 

tWHZ(l) Write Enable to Ouput in High Z - 20 - 25 - 30 - 35 - 40 ns 

tDW Data to Write Time Overlap 25 - 30 - 30 - 35 - 40 - ns 

tDH Data Hold from Write Time 5 - 5 - 5 - 5 - 5 - ns 

tow(1) Output Active from End of Write 5 - 5 - 5 - 5 - 5 - ns 

NOTE: 27111b1 09 

1. This parameter is guaranteed by design, but not tested. 

II 
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IDT7M4003f4013 
32Kf128K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DATAouT--------------------< 

2711 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS =t=IOH~c-l~>t,OH~ 
DATAoUT _____________ ~---L..~X'---:lIo..:X:.........30>K DATA VALID ---4 

2711 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

2711 drw 06 

NOTES: 
1. WE is high for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

8.37 6 



IDT7M4003/4013 
32K1128K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED)(1, 2, 3, 7) 

twc 

ADDRESS =>K )K 
// 

tAW 

~r'\. // 

f4-tAS tWp(7) tWR_ 

" /V 
_tWHZ(6)_ tOHZ(6) 

DATA OUT 

tOHZ (6) ~toW(6)1 

(4) " (4) )~ / r 
tow f OH 

DATA VALID r 1 
DATA IN 

2711 drw07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED)(1, 2,3,5) 

twc 

ADDRESS =>< )K 
tAW 

CS 

_lAS '1 /'t! 
tcw tWR 

tow ~I~ tOH 

DATAIN--------------------------~~ DATA VALID 

2711 drw 08 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 
4. During this period, 1/0 pins are in the output state, input signals must not be applied. 
5. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. II 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. •• 
7. During a WE controlled write cycle, write pulse (twP > twHZ + tDW) to allow the 1/0 drivers to turn off data and to be placed on the bus for the required tow. 

If OE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 

8.37 7 



IDT7M4003/4013 
32K1128K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT XXXX 

Device 
Type 

xx xxx 
Power Speed 

x x 
Package Process! 

Temperature 
Range 

y~lank Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 
Semiconductor components compliant to 
MIL-STD-883, Class B 

L------------I: C Sidebraze DIP (Dual In-line Package) 

25 
30 
35 
40 

(Commercial only) 

L---__________________ ~ 45 

50 
60 
70 
85 
100 

Speed in Nanoseconds 

~--------------------------~I S I 

(MiI~ary only) 
(Military only) 
(Military only) 
(Military only) 

Standard Power 

I 7M4003 32K x 32 CMOS Static RAM Module 
L---------------------------------------1

1 

7M40 13 128K x 32 CMOS Static RAM Module 

2711 drw 10 
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64K)( 32 IDTIM4017 (;)® 
CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 2 megabit CMOS static RAM module 
• Fast access time 

- Military: 40ns (max.) 
- Commercial: 30ns (max.) 

• Individual byte selects 
• Upper and lower word write enables 
• Available in 60-pin, 600 mil wide ceramic sidebraze DIP 
• Single 5V (±10%) power supply 
• Inputs and outputs directly TTL-compatible 
• Modules available with semiconductor components 

compliant to MIL-STD-883, Class S 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT7M4017 is a (64K x 32) high-speed CMOS static 

RAM module constructed on a co-fired ceramic substrate 
using eight 32K x 8 static RAMs in leadless chip carriers. 
On-board decoders use A 15 to select the upper or lower bank 
of RAMs. Four chip selects control individual byte selection. 
Extremely fast speeds can be achieved due to use of 256K 
static RAMs and the decoder fabricated in IDT's high
performance, high-reliability CEMOSTM technology. 

The IDT7M4017 is offered in a 60-pin, 600 mil center 
sidebraze DIP which enables two megabits of memory to be 
placed in less than 1.9 square inches of board space. 

The IDT7M4017 is available with fast access times overthe 
commercial and military temperature ranges, with minimal 
power consumption. The circuit also offers a reduced power 
standby mode~ When CS goes high, the circuit will 
automatically go to a substantially lower power mode. 

All inputs and outputs of the IDT7M4017 are TTL
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 

All IDT military module semiconductor components are 
manufactured in compliance with MIL-STD-883, Class S, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 

AO-14 ____ 17'5<--___ ~ 

A15 

CSO-3 

CEMOS is a trademark of Integrated Device Technology Inc. 

DECODER 

WEo 

WE1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

101990 Integrated Device Technology. Inc. 8.38 

64K x 32 RAM 

2664 drw 01 

DATA 

SEPTEMBER 1990 

DSC·701012 
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IDT7M4017 
64K x 32 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

NOTE: 

Vee 
Ao 

1/00 
1/01 
1102 
1/03 
CSO 

A1 
1/04 
1105 
1106 
1/07 

A2 
A3 

WEo 
A4 
As 

1/0 a 
1/09 

1/010 
1/011 

A6 
A7 

CS1 
1/012 
1/013 
1/014 
11015 

Aa 
GND 

DIP 
TOP VIEW 

GND 
1/031 
1/030 
1/029 
1/028 
NC 
NC 
CS3 
1/027 
1/026 
1/025 
1/024 
A15 
A14 
WE1 
A13 
A12 
1/023 
1/022 
1/021 
1/020 
An 
A10 

CS2 
1/0 19 
1/018 
1/017 
11016 
A9 
Vee 

2664 drw02 

1. For module dimensions, please refer to module drawing M16 in the 
packaging section. 

8.38 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN NAMES 
Ao-A15 Addresses 

1/00-31 Data InputslOutputs 

CSO Chip Select for 110>-7 

CS1 Chip Select for 1101-15 

CS2 Chip Select for 1/016-23 

CS3 Chip Select for 1I<R4-31 

WED Write Enable for 1100-15 

WE1 Write Enable for 1/016-31 

GND Ground 

Vee Power 
2664 tbl01 

TRUTH TABLE 
Mode CSX WEx Output Power 

Standby L X X Standby 

Read L H DouT Active 

Write L L DIN Active 
2664 tbl 09 
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IDT7M4017 
64K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = + 25°C, f = 1.0MHz) 
Symbol Rating Commercial Military Unit Symbol Paramete~1) Conditions Typ. Unit 

VTERM Terminal -0.5 to + 7.0 -0.5 to +7.0 V 
Voltage with 
Respect to 

CIN(D) Input Capadtance VIN = OV 30 pF 
(Data) 

GNO CIN(A) Input Capadtance VIN = OV 100 pF 
TA Operating o to +70 -55 to +125 °C (Address and 

Temperature Control) 
TSIAS Temperature -10 to +S5 -65 to +135 °C 

Under Bias 
GoUT Output Capadtance VOUT = OV 12 pF 

TSTG -65 to +150 °C NOTE: 266411>110 Storage -55 to + 125 
Temperature 1. This parameter is guaranteed by design, but not tested. 

lOUT DC Output 50 50 rnA 
Current 

NOTE: 2664lb102 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING 
CONDITIONS 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Symbol Parameter Min. Typ. Max. Unit Ambient 

Vee Supply Voltage 4.5 5.0 5.5 V Grade Temperature GND Vee 

GNO Supply Voltage 0 0 0 V Military -55° C to + 125° C OV S.OV± 10% 

VIH Input High Voltage 2.2 6.0 V Commercial 0° C to + 70° C OV S.OV ± 10% 

Vil Input Low Voltage -0.5(1) O.S V 2664 tbl 04 

NOTE: 2664lb103 

1. V,L (min.) = -3.0V for pulse width less than 2Ons. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = sv ± 10%, TA = O°C to +70°C and -55°C to + 125°C) 

Symbol Parameter Test Conditions Min. Max. Unit 

Ilul Input Leakage Vee = Max. - 20 ~ 
(Address & Control) VIN = GND to Vee 

Ilul Input Leakage (Data) Vee = Max. - 10 ~ 
VIN = GND to Vee 

IllOI Output Leakage Vee = Max. - 10 ~ 
CS = VIH, VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOl = SmA - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -4mA 2.4 - V 
£DO'> IDI u; 

Commercial Military 
Symbol Parameter Test Conditions Max. Max. Unit 

Jee(1) Dynamic Operating Current Vee = Max; CS ~ VIL; f = fMAx 750 790 rnA 
Output Open 

ISB Standby Supply Current CS ;?: VIH. Vee = Max., 1S0 180 rnA 
(TTL Level) Outputs Open 

ISBl Full Standby Supply Current CS;?: Vee - 0.2V 135 175 rnA 
(CMOS Levels) VIN;?: Vee - 0.2V or ~ 0.2V 

NOTE: 2664lbl06 

1. For tAA = 30, 35ns versions, lee = 900 mAo 

8.38 3 
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IDT7M4017 
64K x 32 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
In Pulse Levels GND to 3.0V 

Input RiseIFall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

2664tbl07 

AC ELECTRICAL CHARACTERISTICS 
(Vee = SV ± 10%, TA = O°C to +70°C and -55°C to + 125°C) 

7M4017530 7M4017535 7M4017540 

Symbol Parameter Min. I Max. Min. I Max. Min. I Max. 
Read Cycle 

tRC Read Cycle Time 30 - 35 - 40 -

tM Address Access' - 30 - 35 - 40 
Time 

tACS Chip Select - 30 - 35 - 40 
Access Time 

tCLz{') Chip Select to 5 - 5 - 5 -
Output in Low Z 

tCHz{') Chip Deselect to - 15 - 17 - 20 
Output in High Z 

tOH Output Hold from 5 - 5 - 5 -
Address Change 

tPU<') Chip Select to 0 - 0 - 0 -
Power Up Time 

tPot') Chip Deselect to - 30 - 35 - 40 
Power Down 
Time 

Write Cycle 

twc Write Cycle Time 30 - 35 - 40 -
tcw Chip Select to 25 - 30 - 35 -

End of Write 

tAW Address Valid to 27 - 30 - 35 -
End of Write 

tAS Address Set-up 2 - 5 - 5 -
Time 

twp Write Pulse Width 20 - 25 - 30 -
tWR Write Recovery 0 - 0 - 0 -

Time 
tWHz{') Write Enable to - 12 - 13 - 15 

Output in High Z 

tDW Data to Write 13 - 14 - 15 -
Time Overlap 

tDH Data Hold from 3 - 3 - 3 -
Write Time 

tow') Output Active 5 - 5 - 5 -
from End of Write 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

8.38 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

+5V +5V 

4800 4800 

DATAoUT-.....----+ DATAoUT -.....----+ 

2550 30pF* 2550 

2664 drw 03 

Figure 1. Output Load Figure 2. Output Load 
(for tcu, tCHZ, tow. twHZ) 

* Including scope and jig. 

7M4017545 7M4017550 7M4017560 7 ... 4017570 

Min. I Max. Min. I Max. Min. I Max. Min. I Max. Unit 

45 - 50 60 - 70 - ns 

- 45 - 50 - 60 - 70 ns 

- 45 - 50 - 60 - 70 ns 

5 - 5 - 5 - 5 - ns 

- 20 - 20 - 25 - 25 ns 

5 - 5 - 5 - 5 - ns 

0 - 0 - 0 - 0 - ns 

- 45 - 50 - 60 - 70 ns 

45 - 50 - 60 - 70 - ns 

40 - 45 - 55 - 60 - ns 

40 - 45 - 55 - 60 - ns 

5 - 10 . - 10 - 10 - ns 

35 - 35 - 45 - 50 - ns 

0 - 0 - 0 - 0 - ns 

- 20 - 20 - 25 - 30 ns 

20 - 20 - 25 - 30 - ns 

3 - 3 - 3 - 3 - ns 

5 - 5 - 5 - 5 - ns 

2664tbl08 
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1DT7M4017 
64K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~~------------tRC--------------~ 

ADDRESS ----'t~------------------------
r-~~~~~--r-

cs 

~----tCLZ (5) 

OATAouT--------------------< 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

2664drw04 

ADDRESS ~[(t4-----too-~e J >ttOH~ 
OAT A OUT ___________ ---4 __ ---"'-+-''''''X----'"X---''>K,----O-A-T-A-V-A-L-IO-4-.c-~- 2664 drw05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS ~_~-~A-CS -_r i-. 
10-t eLZ '" _ L teHz'" 

OATAoUT------------
2664drw06 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = Vil. 
5. Transition is measured ±500mV from steady state. This parameter is guaranteed by design, but not tested. 

8.38 5 
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IDT7M4017 
64K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

~------------------twc----------------------~ 

ADDRESS 

~----------tcw------------~ r-~~~~-r~r 

CS 
~------------------tAW------------------~ 

WE 

~-------- twp(2) ----------~ 

DATAouT--~~~~~~-4~-------------------------+--------------

r-'DW 'D"l 
DATA IN --------------«~ DATA VALlD X)< 

2664 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO. 2(1,6) 

ADDRESS 

14--------- t WP (2) __________ ~ 
--------~~~r_~~ ,-~-----------

WE 

t4-------~ t WHZ (4.9) 

DATAOUT--~~4-~~~~-*~~~-4~--------------~------~ 

DATAIN------------------------------~ 
2664 drw 08 

NOTES: 
1. WE or es must be high during all address transitions. 
2. A write occurs during the overlap (tw?) of a low es. 
3. twR is measured from the earlier of es or WE going high to the end of the write cycle. 
4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 
5. If the es low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. 
6. OE is continuously low (OE = VIL). 
7. DATAoUT is the same phase of write data of this write cycle. 
S. If es is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to 

them. 
9. Transition is measured ±500mV from steady state. This parameter is guaranteed by design, but not tested. 

8.38 6 



IDT7M4017 
64K x 32 CMOS STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x xx 
Power Speed 

x x 
Package Process/ 

Temperature 
Range 

~~Iank 

'----------1' C I 

30 
35 
40 

'-------------~45 

50 
60 
70 

'----------------1: S 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Semiconductor Components 
Compliant to MIL-STD-883. Class B 

Ceramic DIP (Dual In-line Package) 

(COmmericalonIY)} 
(CommericaIOnly) 

(Military Only) 
(Military Only) 

Standard Power 

Speed in 
Nanoseconds 

'------------------------1: 7M4017 64K x 32 CMOS Static RAM Module 

26&4 drw 10 
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64K x 32 PRELIMINARY t;) CMOS STATIC RAM MODULE IDT7MP4036 

Integr.ated Device Technology, Inc. 

FEATURES: 
• High density 2 Megabit CMOS static RAM module 
• Low profile 64 pin ZIP (Zig-zag In-line vertical Package) 

or a 64-pinSIMM(Single In-line Memory Module) 
Fast access time: 20ns (max.) 
Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 
Single 5V (±1 0%) power supply 
Inputs/outputs directly TTL compatible 
Multiple GND pins for maximum noise immunity, 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

WE

OE_ 

CEMOS is a trademark of Integrated Device Technology. Inc. 

COMMERC~LTEMPERATURERANGE 

el990 Integrated Device Technology. Inc. 

DESCRIPTION: 
The I DT7MP4036 is a 64K x 32 CMOS static RAM module 

constructed on an epoxy laminate (FR-4) substrate using 8 
64K x 4 static RAMs in plastic SOJ packages. Availability of 
four chip select lines (one for each group of two RAMs) 
provides byte access. Extremelyfast speeds can be achieved 
due to the use of 256K static RAMs fabricated in IDT's high 
performance, high reliability CEMOSTM technology. The 
I DT7M P4036 is available with access time as fast as 20ns with 
minimal power consumption. 

The IDT7MP family of ZIPs, DSIPs and SIPs offers. the 
optimum in packing density and profile height. The 
IDT7MP4036 is packaged in a 64 pin (FR-4) ZIP (Zig-zag In
line vertical Package). The dual row configuration allows 64 
pins to be placed on a package 3.65 inches long and 0.35 
inches wide. At only 0.50 inches high, this low profile package 
is ideal for systems with minimum board spacing. 

All inputs and outputs of the IDT7MP4036 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation. 

Two identification pins (PDO and PD1) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the 
respective levels of PDO and PD1 to determine a 64K depth. 

64K X 32 
RAM 

1/00-31 

8.39 
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IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1, 2) 

1 GND 
PDo 2 PD1 PDo-OPEN 
1/00 4 1/08 PD1-GND 
1/01 6 7 1/09 
1/02 8 9 1/010 
1/03 10 11 1/011 
Vee 12 13 Ao 

A7 14 15 A1 
A8 16 17 A2 
A9 18 19 1/012 

1/04 20 21 1/013 
1/05 22 23 1/014 
1/06 24 25 1/015 
1/07 26 27 GND 
WE 28 29 A15 
A14 30 31 CS2 

CS1 32 

33 CS4 
CS3 34 35 NC 
NC 36 37 OE 

GND 38 39 1/0 24 
1/016 40 41 1/025 
1/017 42 43 1/026 
1/018 44 45 1/0 27 
1/019 46 47 A3 

A10 48 49 A4 
A11 50 51 A5 
A12 52 53 Vee 
A13 54 55 A6 

1/020 56 57 1/0 28 
1/021 58 59 1/029 
1/022 60 61 1/030 
1/023 62 63 1/031 
GND 64 

2682 drw02 

ZIP TOP 
VIEW 

NOTE: 
1. For module dimensions, please refer to module drawing M46 and M48 in 

the packaging section. 
2. Pins 2 and 3 (PDo and POI) are read by the user to determine the density 

of the module. If PDo reads Open and POI read GND, then the module 
had a 64K depth. 

PIN NAMES 
1/00-31 Data Inputs/Outputs 

Ao-15 Addresses 

CS1-4 Chip Selects 

WE Write Enable 

OE Output Enable 

PDO--l Depth Identification 

Vee Power 

GND Ground 

NC No Connect 

268211>101 

COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X High Z Standby 

Read L L H DATAoUT Active 

Write L X L DATAIN Active 

Read L H H High-Z Active 
26821b102 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 rnA 

NOTES: 26821b103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, F = 1.0MHz) 
Symbol Parameter(1) Conditions Max. Unit 

CIN(D) Input Capacitance V(IN) = OV 10 pF 
(Data) 

CIN(A) Input Capacitance V(IN) = OV 60 pF 
(Address & Control) 

COUT Output Capacitance V(OUT) = OV 10 pF 

NOTE: 26821b1 04 

1. This parameter is guaranteed by design but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min) = -3.0V for pulse width less than 20ns. 

Max. 

5.5 

0 

6.0 

0.8 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Unit 

V 

V 

V 

V 

Commerical O°C to +70°C OV 5.0V± 10% 
26821b106 
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IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ±10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

IllIl Input Leakage Vee = Max.; VIN = GND to Vee 
(Address and Control) 

IllIl Input Leakage (Data) Vee = Max.; VIN = GND to Vee 

COMMERCIAL TEMPERATURE RANGE 

Min. Max. Unit 

- 80 IlA 

- 10 IlA 

IILOI Output Leakage Vee = Max.; CS = VIH, VOUT = GND to Vee - 10 IlA 

VOL Output Low Vee = Min., IOL = 8mA - 0.4 V 

VOH Output High Vee = Min., IOH = -4mA 2.4 - V 

20, 25ns 30, 35ns 
Symbol Parameter Test Conditions Max. Max. Unit 

lee Dymanic Operating f = fMAX; CS = VIL 1280 1250 mA 
Current Vee = Max.; Output Open 

158 Standby Supply CS ~ VIH, Vee = Max. 280 280 mA 
Current Outputs Open, f = fMAX 

1581 Full Standby CS ~ Vee - 0.2V; F = 0 240 240 mA 
Supply Current VIN > Vee - 0.2V or < 0.2V 

26821b1 07 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times Sns 

Input Timing Reference Levels 1.SV 

Output Reference Levels 1.SV 

Output Load See Figure 1 
26821b108 

+5V +5V 

4800 480n 

DOUT--....---4 DOUT -------. 

255n 30pF* 255n 5pF* 

2682 drw 03 

Figure 1. Output Load Figure 2. Output Load 
(for IcHI, ICLZ, 10HZ, IOLZ, tWHl, and lOW) 

-'ncluding scope and jig. 

8.39 3 



IDT1MP4036 
64K x 32 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ±10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

tCLl(1) Chip Select to Output in Low Z 

tOE Output Enable to Output Valid 

tOLZ(1) Output Enable to Output in Low Z 

tCHZ(1) Chip Deselect to Output in High Z 
tOHZ(1) Output Disable to Output in High Z 

tOH Output Hold from Address Change 

tpu(1) Chip Select to Power-Up Time 

tpo(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

tcw Chip Select to End of Write 

tAW Address Valid to End of Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High Z 

tow Data to Write Time Overlap 

tOH Data Hold from Write Time 

tow(1) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design. but not tested. 

7MP403GS20 

Min. Max. 

20 -

- 20 

- 20 

5 -
- 10 

0 -
- 15 

- 12 

3 -
0 -

- 20 

20 -

15 -
15 -

0 -
15 -
3 -
- 12 

12 -
0 -
0 -

8.39 

COMMERCIAL TEMPERATURE RANGE 

7MP4036S25 7MP4036S30 7MP4036S35 

Min. Max. Min. Max. Min. Max. Unit 

25 - 30 - 35 - ns 

- 25 - 30 - 35 ns 

- 25 - 30 - 35 ns 

5 - 5 - 5 - ns 

- 12 - 15 - 25 ns 

0 - 0 - 0 - ns 

- 15 - 20 - 22 ns 

- 15 - 20 - 22 ns 

3 - 3 - 3 - ns 

0 - 0 - 0 - ns 

- 25 - 30 - 35 ns 

25 - 30 - 35 - ns 

20 - 25 - 30 - ns 

20 - 25 - 32 - ns 

0 - 0 - 2 - ns 

20 - 25 - 30 - ns 

3 - 3 - 3 - ns 

- 15 - 15 - 18 ns 

15 - 17 - 20 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

26821b109 

I 
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IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DATAouT-------------------------------< 

2682 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS =::>K . I RC ----'---+It 
t:t ====~-tO-H~-=-t AA_--+I:t-.I--------+i1~_'DA C-TA-V-A-tLOI-D" ==:-----ort-r

¢xxx>k_------L-4~ DATA OUT 

26B1 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS~ lACS ~ 
tCLZ(5) 

DATA OUT l<xx 
2682 drw 06 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected. CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

8.39 5 



IDTIMP4036 
64K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

~------------------twc------------------~ 

ADDRESS 

I+----------t CW -----+I 

CS 
~--~~==~==~~====~t~AWW==========~~~--~~~~~-

WE 

I+----t WP(2)----~ 

DATAaIT~~~~-4--~~--------------------~------------------

2682 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO. 2(1, 6) 

I+-------------------twc----------------~ 

ADDRESS 

~---------tcw -----~ 

CS 

t WHZ(4, 9) 

DATAo~~~~~~~~~--~_*~*_------------~---------__{ 

!:==tDW .1.. tDH==:i;) 

DATA IN -----------<t'-- ~ATAVALID J)()( 
NOTES: 

2682 drw 08 

1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twR) of a low CS. 
3. twP is measured from the earlier of CS or WE going high to the end of the write cycle. 
4. Durin~is period, I/O pins are in the output state so th~he input signals of opposite ~ase to the outputs must not be applied. 
5. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedence state. 
6. OE is continuously low (OE = VIL). 
7. DOUT is the same phase of write data of this write cycle. 
8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 
9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

8.39· 6 



IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 

lOT. XXXXX 

Device 
Type 

x x x x 
Power Speed Package Process/ 

Temperature 
Range 

YBlank 

~---------~ Z 

20 
'--------------4 25 

30 
35 

'--------------------------------~ S 

COMMERCIAL TEMPERATURE RANGE 

FR-4 ZIP (Zig-zag In-line Package) 

}speoo in Nanoseconds 

Standard Power 

'--------------------~ 7MP4036 64K x 32 CMOS Static RAM Module 

2682drw 09 
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256K X 32 PRELIMINARY (;)® 
CMOS STATIC RAM MODULE IDT7MP4045 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 8 megabit (256K x 32) static RAM module 
• Low profile 64-pin FR-4 ZIP (Zig-zag In-line Package) or 

64-pin FR-4 SIMM (Single In-line Memory Module) 
• Fast access time: 25ns (max.) 
• Surface mounted plastic components on an epoxy 

laminate (FR-4) substrate 
• Single 5V (±10%) power supply 
• Inputs/outputs directly TTL compatible 
• Multiple GND pins for maximum noise immunity 

PIN CONFIGURATION (1,2) 

1 GND 
PDO 2 3 PD1 

1/0 4 5 II0a PDO - GND 
1/01 6 7 1/09 PD1-GND 
1/02 8 9 1/010 
1/03 10 11 1/011 
Vcc 12 13 Ao 

A7 14 15 Al 
A8 16 17 A2 
A9 18 19 1/012 

1/04 20 21 1/013 
1/05 22 23 1/014 
110s 24 25 1/015 
1/07 26 27 GND 
WE 28 29 A15 
A14 30 31 CS2 

CS1 32 
33 CS4 

CS3 34 35 A17 
A16 36 37 OE 

GND 38 39 1/024 
1/016 40 41 1/025 
1/017 42 43 1/026 
11018 44 45 11027 
1/019 46 47 A.3 

Al0 48 49 A4 
All 50 51 As 
A12 52 53 Vcc 
A13 54 55 A6 

1/020 56 57 1/028 
1/021 58 59 1/029 
1/022 60 61 1/030 
1/023 62 63 1/031 
GND 64 2703 drw 01 

ZIP 
TOP VIEW 

NOTES: 
1. For module dimensions, please refer to drawing M47 and M49 in the 

packaging section. 
2. Pins 2 and 3 (PDO and PD1) are read by the user to determine the depth 

of the module. If both read GND, then the module has a 256K depth. 

COMMERCIAL TEMPERATURE RANGE 

DESCRIPTION: 
The IDT7MP4045 is a 8 megabit (256K x 32) static RAM 

module constructed on an epoxy laminate (FR-4) substrate 
using 8 256K X 4 static RAMs in plastic SOJ packages. 
Availability of four chip select lines (one for each group of two 
RAMs) provides byte access. The IDT7MP4045 is available 
with access time as fast as 25ns with minimal powerconsump
tion. 

The IDT7MP family of ZIPs, DSIPs, and SIPs offers the 
optimum in packaging density and profile height. The 
IDT7MP4045 is packaged in a 64 pin FR4ZIP (zig-zag in-line 
vertical package) or a 64 lead SIMM (single in-line memory 
module). The dual row configuration allows 64 pins to be 
placed on a package 3.65 inches long and 0.35 inches wide. 
At only 0.575 inches high, this low profile package is ideal for 
systems with minimum board spacing. 

All inputs and outputs of the IDT7M P4045 are TTL compat
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro
vides equal access and cycle times for ease of use. 

Two identification pins (PDO and PD1) are provided for ap
plications in which different density versions of the module are 
used. In this way, the target system can read the respective 
levels of PDO and PD1 to determine a 256K depth. 

FUNCTIONAL BLOCK DIAGRAM 

18 
ADDRESS ~ 

OE ~ 

WE -.0 

CS1 CS2 CS3 CS4 

~ ~ t t 
256K X 32 

RAM 

~T-~~~~--~~~ 

8 

1/0l-3 

PD 

2703 drw 02 

PIN NAMES 

~~--lll 1/00·31 Data InputslOutputs 

AO-17 Address 

CS1-4 Chip Selects 

WE Write Enable 

OE Output Enable 

PDO-1 Depth Identification 

Vcc Power 

GND Ground 

SEPTEMBER 1990 

101990 Integrated Device Technology. Inc. 8.40 DSC-70611-
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IDT7MP4045 
256K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Rating Comm. 

VTERM' Terminal Voltage with -0.5 to +7.0 
Respect to GND 

TA Operating Temperature a to +70 

TBIAS Temperature Under Bias -55 to +125 

TSTG Storage Temperture -55 to +125 

lOUT DC Output Current 50 

NOTE: 

Unit 

V 

°C 

°C 

°C 

mA 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
, VIL Input Low Voltage -0.5(1) -

NOTE: 
2703 tbl 02 1. VIL = -3.0V for pulse width less than 2Ons. 

Max. Unit 

5.5 V 

0 V 

6 V 

0.8 V 

2703 tbl 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any otherconditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING TEMPERA· 
TURE AND SUPPLY VOLTAGE 

DC ELECTRICAL CHARACTERISTICS 
(Vcc=5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

1IL11 Input Leakage Vee = Max. 
(Address & Control) VIN = GND to Vee 

1IL11 Input Leakage Vee = Max. 
(Data) VIN= GND to Vee 

IILOI Output Leakage Vee = Max. 
CS = VIH, VOUT = GND to Vee 

VOL Output Low Vee = Min. IOL = 8mA 
Voltage 

VOH Output High Vee = Min. IOH = 4mA 
Voltage 

lee Dynamic Operating CS = VIL, Outputs Open 
Current Vee = Max., f = 0 

ISB Standby Supply CS ~ VIH, Vee = Max. 
Current Outputs Open, f = fMAX 

ISBl Full Standby CS ;:i Vee - 0.2V 

Grade 

Commercial 

Supply Current VIN > Vee - 0.2V or < 0.2V, f = a 

8.40 

Ambient 
Temperature GND Vee 
O°Cto +70°C OV 5.0V ± 10% 

2703 tbI 04 

Min. Max. Unit 

- 20 IlA 

- 20 IlA 

- 2 IlA 

- 0.4 V 

2.4 - V 

- 960 mA 

- 480 mA 

- 16 mA 

2703 tbl 05 
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IDT7MP4045 
256K X 32 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 

Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 
5ns 

1.5V 

1.5V 

See Figure 1 
2703 tbl 06 

+5V 

4800 
DATAOUT------.-----t 

2550 30 pF· 

DATAoUT 

·Including scope and jig. 

Figure 1. Output Load 

COMMERCIAL TEMPERATURE RANGE 

+5 V 

4800 

2550 5 pF· 

FIgure 2 Output Load 
(for tOll, to HZ, tCHZ, tCLl, tWHZ, tOW) 

2703 drw 03 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ± 10%, TA = O°C to +70°C) 

7MP4045S25 

Symbol Parameter MIn. Max. 

Read Cycle 

tRC Read Cycle Time 25 -
tAA Address Access Time - 25 

lAcs Chip Select Access Time - 25 

ted1) Chip Select to Output in Low Z 10 -
tOE Output Enable to Output Valid - 12 

tOLZ(I) Output Enable to Output in Low Z 0 -

tCHZ(I) Chip Deselect to Output in High Z - 5 

tOHZ(I) Output Disable to Output in High Z - 5 

tOH Output Hold from Address Change 5 -
!pu(1) Chip Select to Power Up Time 0 -
!PO(I) Chip Deselect to Power Down Time - 30 

Write Cycle 

twc Write Cycle Time 25 -
tew Chip Selection to End of Write 20 -
lAw Address Valid to End of Write 20 -
lAs Address Set-up Time 0 -
twp Write Pulse Width 20 -
twR Write Recovery Time 3 -
twHzll) Write Enable to Output in High Z 0 5 

tow Data to Write Time Overlap 10 -

toH Data Hold from Write Time 0 -
toW(I) Output Active from End of Write 0 -

NOTES: 
1. This parameter is guaranteed by design but not tested. 
2. Preliminary specifications only. 

7MP4045S30 

Min. Max. 

30 -
- 30 

- 30 

10 -

- 12 

0 -
- 5 

- 5 

5 -
0 -
- 30 

30 -
25 -
25 -
0 -
25 -
3 -
0 7 

15 -
0 -
0 -

8.40 

7MP4045S35 7MP4045S45 7MP4045S55 

Min. Max. Min. Max. Min. Max. Unit 

35 - 45 - 55 - ns 

- 35 - 45 - 55 ns 

- 35 - 45 - 55 ns 

10 - 10 - 10 - ns 

- 18 - 23 - 25 ns 

0 - 0 - 0 - ns 

- 10 - 15 - 20 ns 

- 10 - 15 - 20 ns 

5 - 5 - 5 - ns 

0 - 0 - 0 - ns 

- 30 - 30 - 30 ns 

35 - 45 - 55 - ns 

30 - 40 - 50 - ns 

30 - 40 - 50 - ns 

0 - 0 - 2 - ns 

30 - 35 - 45 - ns 

3 - 3 - 3 - ns 

0 10 0 15 0 15 ns 

20 - 25 - 35 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

2703 tbl 07 
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IDT7MP4045 
256K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

tRC----------------... ~1 

ADDRESS 

CS 

DATAoUT 

~f--------- t ACS-----+--.... ~ 

i4------- t CLZ(5)--------~ 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS 

tRC------------~~~ 

tAA--------~ .. ~1 : ~-t-o-----------
DATAOlJT PREVIOUS DATA VALID DATA VALID 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,3,4) 

CS 

~tCLZ( L-.c.-

DATAoUT 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected. CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE =VIL. 
5. Transition is measured ±200 mV from steady state. This parameter is guaranteed by design, but not tested. 

8.40 

2703 drw 04 

2703 drw 05 

2703 drw 06 
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IDT7MP4045 
256K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1) 

~~----------------twc------------------~ 

ADDRESS 

~'------ t cw ------__ ~ 

DATAoUT 

DATAIN 

~tDW tDH~ 
----------------C<Jf: DATA VALID. ~ 

2703 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO. 2(1,6) 

l"'1li1---------------- t WC--------------~ 

ADDRESS 

~I------tcw -------.~ 

tOH 

(7) 

DATAoUT 

DATAIN 

r;ow-+ tOH~ 
----------------------1(1' DATA VALID ~ 

2703 drw 08 
NOTES: 
1. WE or CS must High during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. twp is measured from the earlier of CS or WE going high to the end of the write cycle. 
4. During this period, the I/O pins are in the input state, so the input signals of opposite phase to the outputs must not be applied. 
5. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedance state. 
6. OE is continuously low (OE = VIL). 
7. DOUT is the same phase of write data of this write cycle. 
8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 
9. Transition is measured ±200 mV from steady state. This parameter is guaranteed by design, but not tested. 

8.40 5 



IDT7MP4045 
256K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE CAPACITANCE (TA = +25°C, F= 1.0MHz) 

Mode CS OE WE Output Power Symbol Parameter Conditions Typ. 

Standby H X X Hi-Z Standby CIN(D) Input Capacitance VIN = OV 

Read L L H Dout Active (Data) 

Write L X L Din Active CIN(A) , Input Capacitance ' VIN .. OV 

Read L' H H Hi-Z Active 
(Address and Control) 

2703 tbl oa COUT Output Capacitance VOUT = OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

ORDERING INFORMATION 

lOT XXX X A 999 A A 
Device Type Power Speed Package Process/ 

Temperature 
, Range 

Y BLANK Commercial (O°C to +70°C) 

'--_____ ~I Z FR-4 ZIP (Zig-zag In-line Package) 
I M FR-4 SIMM (Single In-line Memory 

Module) 

25 } 30 
L-________ -I ~ . Speed in Nanoseconds 

'--------------;1 S Standard Power 

L-----------------l 7MP4045 256K x 32 CMOS Static RAM Module 

8.40 

20 

70 

20 

Unit 

pF 

pF 

pF 

2703 tbl 09 
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2 X 4K x 60 PRELIMINARY G® DATA/INSTRUCTION CACHE IDT7MB6064 
MODULE FOR IDT79R3000 

Integr;lted Device Technology, Inc. (MULTIPROCESSOR) 

FEATURES: 
• High-speed CEMOSTM static RAM module constructed 

to support the IDT79R3000 CPU, in a multi-processor 
system, as a complete data and instruction cache 

• Additional data and instruction address invalidation 
latches on-board to facilitate use in a multi-processor 
system 

• Operating frequencies to support 12MHz, 16.7MHz, 
20MHz, 2SMHz and 33MHz IDT79R3000 

• Available in a high density, low profile 132 pin QIP 
(Quad In-Line Package) 

• Surface mounted SOs on a multilayer epoxy substrate 
• Multiple ground pins for maximum nois~ immunity 
• TTL compatible II Os 
• Single SV (±10%) power supply 

PIN CONFIGURATION(1) 

GND 
Do 
02 
04 
D5 

OE1 
D7 

Vee 
09 

010 
P1Ao 
P1A2 
P1A3 
P1A5 
P1A7 
P1A9 

P1A10 
P1LE1 

RESET1 
OE2 
WE2 
012 

NOTE: 

D14 
016 

Vee 
D18 
D20 
D21 
D23 
025 
D26 
D28 

Vee 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

GNO GND 
01 059 
03 057 
GND 055 
1& GND 
WE1 WE4 

Vee D52 
08 Dso 
GNO GND 
D11 048 
P1A1 P2A1 
GND P2A3 
P1A4 GND 
P1A6 P2A6 
P1A8 P2A7 
GND GND 
P1A'1 P2AlO 
~ P20E 
P10E GNO 
Vee P2LE 
GND 047 
013 GNO 
D15 D44 
D17 GNO 
GND 041 
D19 D40 
GND Vee 
D22 D38 
D24 D36 
GND GND 
027 D33 
029 D31 
GND GND 

QIP 
TOP VIEW 

132 66 
131 65 
130 64 
129 63 
128 62 
127 61 
126 60 
125 59 
124 58 
123 57 
122 56 
121 55 
120 54 
119 53 
118 52 
117 51 
116 so 
115 49 
114 48 
113 47 
112 46 
111 45 
110 44 
109 43 
108 42 
107 41 
106 40 
105 39 
104 38 
103 37 
102 36 
101 35 
100 34 

2666 drw 02 

Vee 
D58 
056 
054 
Q..s.3 
OE4 
D51 
GNO 
049 
P2Ao 
P2A2 
P2A4 
P2A5 
GNO 
P2A8 
P2A9 
P2A11 
RESET2 
Vee 
OE3 
WE3 
046 
045 
043 
D42 
GND 
D39 
D37 
D35 
034 
D32 
D30 
GND 

1. For module dimensions, please refer to drawing M30 in the packaging 
section. 

CEMOS is a trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 

el990 Integrated Device Technology, Inc. 8.41 

DESCRIPTION: 
The IDT7MB6064 is a 60K-byte high-speed CMOS static 

RAM cache module constructed on a multilayer epoxy sub
strate (FR-4), using 30 IDT6178 (4K x 4) Resettable RAMs 
and 16 IDT74FCT373 latches. 

The I DT7MB6064 supports use in a mu It i-processor (R3000 
based) system by providing data address invalidation latches 
onboard, ensuring cache coherency among the multiple CPUs. 
The IDT7MB6064 is organized as two separate banks of 4K 
x 60 with the IDT74FCT373s being used as address latches. 
The two banks of RAM with their associated address latches 
share a common 12-bit ADDRESS bus and a common 60 bit 
DATA bus. The write enable, RAM output enable and latch 
enable controls for the two banks are brought out separately, 
to support interleaving acce~s to the two banks of RAM. Also, 
each bank has one set of address latches to reduce the 
capacitance loading on the outputs of the latches, and thereby 
enhance performance. RESET1/RESET2 clears the D36-D59 
portions of the data/instruction cache. 

All inputs and outputs of the IDT7MB6064 are TTL-com
patible and operate from a single SV supply. Fullyasynchro
nous circuitry is used, requiring no clocks or refreshing for 
operation. 

PIN NAMES 
Do-D59 

P1Ao-P1A11 

P2Ao-P2A11 

P1LE1 

P1LE2 

P10E 

P20E 

P2LE 

RESET1 

RESET2 

WE1-WE4 

OE1-OE4 

GND 

Vcc 

Data 1I0s 

Address Inputs 

Invalidate Address 

Data Add ress Latch Enable 

Instruction Address Latch Enable 

Data Address Enable 

Instruction Address Enable 

Invalidate Data Address Latch Enable 

Data Cache Reset 

Instruction Cache Reset 

Write Enables 

Output Enables 

Ground 

Power Supply 
2666b1 01 

SEPTEMBER 1990 

DSC·70631· 
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IDT7MB6064 
2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 

FUNCTIONAL BLOCK DIAGRAM 
DATA CHACHE 

P 2Ao-6 I 
FCT373 

AAo-6 
6178 

P1A~-6_ -f--+ 
LATCH 4K x4 

P2LE WE1 I 
P20E OE1 

P2A7 -11 I 
FCT373 f- ~ 6178 

P1A7..:~ ~. AA7-13 
LATCH 4K x4 

~I 

6178 
j 

ABl _ .. 4Kx4 FCT373 - _0-6 WE2 

LATCH rFfl 
P1LE11 1/2 

FCT P10E AB1O-13 244 

I 
FCT373 -. 6178 r-

-t:! 
LATCH AB7-13 

4K x4 

-.J I 

'-- ~ 6178 

4K x4 

---.J I 

~ 

~1 

~. 

D36-39 

~. 

~. 

8.41 

COMMERCIAL TEMPERATURE RANGE 

INSTRUCTION CACHE 

FCT373 AC 0-6 
P1A~-~ r-~ 

LATCH 

6178 

4Kx4 

P1LE I -
P!QL 

FCT373 6178 

P1A~u.~ 7\c7-13 
LATCH 4Kx4 

LATCH 

ADo-13 .. 

4Kx4 

6178 
~5 

FCT373 1 
~0-6 WE4 

I 

FCT373 

2666 drwOl 
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IDT7MB6064 
2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED DC OPERATING CONDITIONS ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Min. Typ. 

Vcc Supply Voltage 4.5 5 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns. 

CAPACITANCE 
Symbol Parameter(l) Conditions 

CIN(D) Input Capacitance (Data) VIN = OV 

CIN(A) Input Capacitance VIN = OV 
(Address) 

CIN(C) Input Capacitance VIN = OV 
(OE.WE) 

CIN(C) Input Capacitance (CS) VIN = OV 

CIN(C) Input Capacitance VIN = OV 
(LE. PxOE) 

COUT Output Capacitance VOUT = OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

Max. Unit 

5.5 V 

0 V 

6 V 

0.8 V 

2666lb104 

Typ. Unit 

20 pF 

40 pF 

50 pF 

100 pF 

30 pF 

20 pF 

2666lb103 

Symbol Ratlng(l) Value Unit 

VTERM Terminal Voltage with Respect -0.5 to +7.0 V 
toGND 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 2666 tbl 02 

1. Str~sses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5V± 10% 

2666lb105 

8.41 3 
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I DT7MB6064 
2 x 4K x 60 DATAIINSTRUCTION CACHE MODULE FOR 1DT79R3000 COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS +5V +5V 

Input Pulse Levels GND to 3.0V 

Input RiseIFall Times 10ns 480n 480n 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 
DATA OUT DATAoUT--~--~ 

Output Load See. Figures 1 and. 2 255n 30pF* 255n 

26661bI06 

Figure 1. Output Load 

2666 drw 03 

Figure 2. Output Load 
(for tou and tOHZ) 

* Including scope and jig. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = sv ± 10%, TA = O°C to +70°C) 

12MHz 

Symbol Parameter Test Conditions Min. 

IILlI Input Leakage Vee = Max., VIN = GND to Vee -

IILol Output Leakage Vee = Max., CS = VIH, -
VOUT = GND to Vee 

leel Operating Current f = 0, CS = VIL; Vee = Max., -
Outputs Open 

lee2 Dynamic Operating Current Vee = Max., CS = VIL; f = fMAX, -
Outputs Open 

ISBI Full Standby Supply Current CS ~ Vee - O.2V, -
VIN ~ Vee - 0.2V or ::; 0.2V 

ISB Standby Power Supply Vee = Max., CS ~ VIH; f = fMAX, -
Current Outputs Open 

VOH Output High Voltage Vee = Min., IOH = -4mA 2.4 

VOL Output Low Voltage Vee = Min., IOL = SmA -
NOTE: 
1. IccI, Icc2 in the case for all devices selected (i.e. both instruction and data cache selected). 

DC ELECTRICAL CHARACTERISTICS (Continued) 
(Vee = sv ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

!Ill I Input Leakage Vee = Max., VIN = GND to Vee 

IILol Output Leakage Vee = Max., CS = VIH, VOUT = GND to Vee 

leel Operating Current f = 0, CS = VIL; Vee = Max., Outputs Open 

Max. 

20 

10 

2925 

3850 

450 

1300 

-
0.4 

lee2 Dynamic Operating Current Vee = Max., CS = VIL; f = fMAX, Outputs Open 

ISBI Full Standby Supply Current CS ~ Vee - 0.2V, VIN ~ Vee - 0.2V or::; 0.2V 

ISB Standby Power Supply Current Vee = Max., CS ~ VIH; f = fMAX, Outputs Open 

VOH Output High Voltage Vee = Min., IOH = -4mA 

VOL Output Low Voltage Vee = Min., IOL = 8mA 

NOTE: 
1. IccI, ICC2 in the case for all devices selected (i.e. both instruction and data cache selected). 

8.41 

16.7MHz 20MHz 

Min. Max. Min. Max. Unit 

- 20 - 20 IlA 

- 10 - 10 IlA 

- 2925 - 2925 mA 

- 3900 - 4150 mA 

- 450 - 450 mA 

- 1425 - 1575 mA 

2.4 - 2.4 - V 

- 0.4 - 0.4 V 

26661b107 

25MHz 33MHz 

Min. Max. Min. Max. Unit 

- 20 - 20 IlA 

- 10 - 10 IlA 

- 3400 - 3700 mA 

- 4675 - 4900 mA 

- 600 - 960 mA 

- 1700 - 2000 mA 

2.4 - 2.4 - V 

- 0.4 - 0.4 V 

26661bI08 

4 



IDT1MB5064 
2 x 4K x 50 DATA/INSTRUCTION CACHE MODULE FOR 1DT19R3000 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

12MHz 
Symbol Parameter Min. Max. 

READ CYCLE 

tlE Latch Enable Width 6 -
lAS Address Setup Time to LE 2 -
lAH Address Hold Time from LE 1.5 -
tAA(2) Address Access Time - 45 
tOE(3) Output Enable to Output Valid - 22 
tOHZ(1) Output Disable to Output in High Z 2 16 
tOlZ(1) Output Enable to Output in Low Z 5 -
WRITE CYCLE 

tlE Latch Enable Width 6 -
lAS Address Setup Time to LE 2 -

lAH Address Hold Time to LE 1.5 -
lAW(2) Address Valid to End of Write 40 -
twp Write Pulse Width 35 -
tow Data Valid to End of Write 20 -
tDH Data Hold Time 0 -
tlOE(4) Latch Output Enable - 7 

RESET CYCLE 

tClPW RESET Pulse Width 40 -
tClRC RESET High to WE4 Low 5 -

NOTE: 
1. This parameter is guaranteed by design but not tested. 
2. LE already asserted. 
3. For all OE1, OE2, OE3, OE4. 
4. Pl0El and P20El. 

16.7MHz 

Min. Max. 

6 -
2 -

1.5 -
- 35 

- 17 

2 14 

5 -

6 -
2 -

1.5 -
30 -

25 -
13 -
0 -
- 7 

40 -

5 -

8.41 

20MHz 

Min. Max. 

6 -
2 -

1.5 -
- 30 

- 11 

2 10 

5 -

6 -
2 -

1.5 -
25 -
20 -
13 -
0 -

- 7 

30 -

5 -

COMMERCIAL TEMPERATURE RANGE 

25MHz 33MHz 

Min. Max. Min. Max. Unit 

6 - 6 - ns 

2 - 2 - ns 

1.5 - 1.5 - ns 

- 25 - 20 ns 

- 8 - 5 ns 

2 8 2 6 ns 

5 - 5 - ns 

6 - 6 - ns 

2 - 2 - ns 

1.5 - 1.5 - ns 

23 - 20 - ns 

17 - 12 - ns 

11 - 8 - ns 

0 - 0 - ns 

- 7 - 7 ns 

30 - 25 - ns 

5 - 5 - ns 

26661bI09 

5 
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IDT7MB6064 
2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR 1DT79R3000 COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE(1) 

ADDR ADDRVALID 

14---t AS--~----tAH ---~ 

----' 14--+---tLE--~ '-----------------
~------------tAA-----~ 

DATAouT------------~~ 

2666 drw 04 

NOTES: 
1. Assume WE is active high throughout this cycle. 
2. This parameter is guaranteed by design, but not tested. 

TIMING WAVEFORM OF WRITE CYCLE 

AD::-{t ADDR VALID If tAS 

i 
tAH 

tLE 
tAW ~I 

WE l'L 
twp / 

/ 
tow J tDH 

l DATA IN DATA VALID 
r 

2666 drw 05 

TIMING WAVEFORM OF RESET CYCLE 

'r-Io4----tcLPW---r~ 

R::: ______ ~~~~/-:==========_9C-L-RC---
2666 drw06 
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IDT7MB6064 
2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

lOT XXXX 

Device 
Type 

x xxx x x 
Power Speed Package Process! 

G
emperature 

Range 

I I Blank 

K 

Commercial (O°C to + 70°C) 

FR-4 QIP (Quad In-line Package) 

~~ ~~~~~z } 
'---------------f 20 20MHz Speed in MegaHertz 

25 25MHz 
33 33MHz 

'----------------------l: S Standard Power 

'---------------------41 7MB6064 (2 x 4K x 60) Data/Instruction Cache Module 
With Reset 

2666 drw 08 

8.41 7 
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2 x 4K x 64 ADVANCE (;)® 
DATA/INSTRUCTION CACHE INFORMATION 

MODULE FOR IDT79R3000 CPU IDT7MB6044 
Integrated Device Technology, Inc. 

FEATURES: 
• High-speed 64K-byte CMOS static RAM module con

structed to support the IDT79R3000 RISC CPU as a 
complete data and instruction cache 

• Operating frequencies to support 12MHz, 16.7MHz, 
20MHz, 25MHz and 33MHz IDT79R3000 

• Available in high-density, low profile 12S-pin alP (quad 
in-line package) 

• Surface mounted SO components on a multi-layer epoxy 
substrate FR-4 

• Multiple ground pins for maximum noise immunity 
• On-board address latches for direct interface to the 

IDT79R3000 CPU 
• TIL compatible lias 
• Single 5V (± 10%) power supply 

PIN CONFIGURATION(2) 

GNO 1 65 GNO Vcc 128 64 
00 2 66 01 062 127(1) (1)63 
02 3 67 03 060 126(1) (1)62 
04 4 68 05 058 125 61 
06 5 69 07 056 124 60 
Os 6 70 Os GNO 123 59 

WEl 7 71 OEl WE4 122 58 
CSl 8 72 GNO 054 121 57 
CS5 9 73 010 053 120 56 
WE5 10 74 OE5 WEs 119 55 

011 11 75 012 051 118 54 
013 12 76 Vcc GNO 117 53 
Ao 13 77 Al N.C. 116 52 
A2 14 78 A3 Al0 115 51 
A4 15 79 A5 As 114 50 

014 16 80 GNO As 113 49 
N.C. 17 81 LEl LE2 112 48 
N.C. 18 82 LE3 LE4 111 47 
015 19 83 016 GNO 110 46 
017 20 84 Vcc 047 109 45 
01S 21 85 019 045 108 44 
020 22 86 021 043 107 43 
~2 23 87 OE2 WE7 106 42 
CS2 24 88 GNO GNO 105 41 
CSS 25 89 022 042 104 40 
WE6 26 90 OEs WE3 103 39 
023 27 91 024 040 102 38 
025 28 92 026 Vcc 101 37 
027 29 93 02S 037 100 36 
029 30 94 030 035 99 35 
031 31 95 032 033 98 34 
Vee 32 96 Vee GNO 97 33 

Vcc 
063 
061 
059 
057 
055 
OE4 
CS4 
CSs 
OEs 
052 
050 
N.C. 
All 
A9 
A7 
N.C. 
N.C. 
049 
04S 
046 
044 
OE7 
CS7 
CS3 
OE3 
041 
039 
038 
036 
034 
GNO 

alP 2722 drw 01 
TOP VIEW 

CHAOS Is a lrademark of Inlegraled Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

DESCRIPTION: 
The IDT7M86044 is a 64K-byte high-speed CEMOSTM 

static RAM cache module constructed on a multilayer epoxy 
substrate (FR-4) using SIDT71586 (4K X 16) latched RAMs. 

The construction and specifications of this module have 
been optimized to support its use as a complete 4K deep 
Instruction and Data cache for the IDT79R3000 MIPsTM 
microprocessor. 

The IDT7M86044 is organized as two separate banks of 4K 
x 64 with the IDT71586s being used as address latched 
RAMs.The two banks of RAM with their associated address 
latches share a common 12-bit ADDRESS bus and a common 
64-bit DATA bus. The chip select, write enable, RAM output 
enable and latch enable controls forthe two banks are brought 
out separately to support interleaving access to the two banks 
ofRAM. 

All inputs and outputs of the I DT7M 86044 are TIL -compat
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera
tion. 

PIN NAMES 

Do - 063 Data I/Os 

Ao - All Address Inputs 

LEi - LE4 Latch Enables 

CSl - CSa RAM Selects 

WE1-WEa Write Enables 

OEl - OEa Output Enable 

GND Ground 

Vee Power Supply 

N.C. No connection 

2722 tbl 01 

NOTES: 
1. Each of these pins must be connected to GNO or Vee through a resistor 

for proper operation of the 10T79R3000 applications. 
2. For module dimensions, please refer to module drawing M29 in the 

packaging section. 

AUGUST 1990 

Cl900 Inlegrated Device Technology. Inc. 8.42 DSC-7050/-
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IOT7M86044 2 x 4K x 64 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

INSTRUCTION CACHE 

"'0-11 ------__ -~ Latch ' 0(0-15) 

WE (5),OE (5),eS! (5) ---+----~:..--------c~ 

LE3 __ -+ ___ ~ 

0(18-31) 

WE (6),OE (6),CSI(6) 

0(32-47) 

WE (7), OE (7), es! (7) 

LE4 

D(48-63) 

WE(8),OE (8),eS! (8) 

DATA CACHE 

"'0-11 D(0-15) 

WE (1),OE (1),CSI(1) 

LE1 

0(18-31) 

WE (2),OE (2).CSI(2) 

.... ---,~ 0(32-47) 

WE (3),OE (3),eS! (3) 

LE2 __ ~ ___ -o 

..... f---~ 0(48-63) 

WE (4),OE (4),eSI (4) -------------~ 

2722 drw 02 
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G 2 x 8K x 64 DATA/INSTRUCTION ADVANCE 

CACHE MODULE FOR INFORMATION 

IDT79R3000 
Integrated Device Technology, Inc. 

FEATURES: 
• High-speed CEMOSTM Static RAM Module constructed to 

support the IDT79R3000 RISC CPU as a complete data 
and instruction cache 

• Operating frequencies to support 16.7MHz, 20MHz and 
25MHz IDT79R3000 

• Available in high-density, low-profile 128-pin QIP (Quad 
In-line Package) 

• Surface mounted SO components on a multilayer epoxy 
substrate 

• Multiple ground pins for maximum noise immunity 
• On-board address latches for direct interface to the 

IDT79R3000 CPU 
• TIL compatible II0s 
• Single 5V (±1 0%) power supply 

DESCRIPTION: 
The IDT7MB6043 is a 128f<Byte high-speed CMOS static 

RAM module constructed on a multilayer epoxy substrate 

PIN CONFIGURATION (1) 

GNO 1 65 GNO Vee 128 64 Vee 
00 2 66 01 0(1) 127 63 0(1) 
02 3 67 03 0(1) 126 62 0(1) 
04 4 68 05 058 125 61 059 
06 5 69 07 056 124 60 057 
08 6 70 09 GNO 123 59 055 

WEl 7 71 OEl WE4 122 58 OE4 
CS11 8 72 GNO 054 121 57 CS14 
CS15 9 73 010 053 120 56 CS18 
WE5 10 74 OE5 WE8 119 55 OE8 

011 11 75 012 051 118 54 052 
013 12 76 Vee GNO 117 53 050 
Ao 13 77 Al A12 116 52 N.C. 
A2 14 78 A3 AlO 115 51 All 
A4 15 79 A5 A8 114 50 A9 

014 16 80 GNO A6 113 49 A7 
N.C. 1? 81 LEl LE2 112 48 N.C. 
N.C. 18 82 LE3 LE4 111 47 N.C. 
015 19 83 016 GNO 110 46 049 
017 20 84 Vee 047 109 45 048 
018 21 85 019 045 108 44 046 
020 22 86 021 043 107 43 044 

*2 23 87 OE2 WE7 106 42 OE7 
CS12 24 88 GNO GNO 105 41 CS17 
CSls 25 89 022 042 104 40 CS13 
WEs 26 90 OEs WE3 103 39 OE3 

023 27 91 024 040 102 38 041 
025 28 92 026 Vee 101 37 039 
027 29 93 028 037 100 36 038 
029 30 94 030 035 99 35 036 
031 31 95 032 033 98 34 034 
Vee 32 96 Vee GNO 97 33 GNO 

alP 
TOP VIEW 

eEMOS is a trademark of fntegraled Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

IDT7MB6043 

(FR-4) using sixteen IDT7164 (8K x 8) RAMs and eight 
IDT74FCT373 latches. 

The construction and specifications of this module have 
been optimized to support its use as a complete 8K deep 
Instruction and Data Cache for the IDT79R3000. 

The IDTMB6043 is organized as two separate banks of 8K 
x 64 with I DT7 4FCT373s being used as address latches. The 
two banks of RAM, with their associated address latches, 
share a common 122-bit ADDRESS bus and a common 64-bit 
DATA bus. 

The chipselect, write enable, RAM output enable and latch 
enable controls for the two banks are brought out separately 
to support interleaving acess to the two banks of RAM. Also, 
each bank has two sets of address latches to reduce the 
capacitance loading, thereby, enhancing performance. 

All inputs and outputs of the IDT7MB6043 are TTL
compatible and operate from a single 5V supply. FUllyasyn
chronous circuitry is used, requiring no clocks or refreshing 
for operation. 

PIN NAMES 

Do - 059 Data Inputs/Outputs 

Ao -All Address Inputs 

LEl - LE4 Lateh Enables 

CS11 - CS1s RAM Selects 

WEl - WEs Write Enables 

OEl - OEs Output Enables 

GND Ground 

Vee Power Supply 

N.C. No connection 

2800 tbl 01 

NOTE: 
1. These pins must be connected to GNO or Vcc through a resistor for prop·er 

operation in the IOT79R3000 application. 

SEPTEMBER 1990 

IC1990 Integrated Device Technology. Inc. 8.43 DSC·7G4211 
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IDT7MB6043 
2 X 8K X 64 DATA/INSTRUCTION CACHE MODULE 

INSTRUCTION CACHE 

AO-6 

W&;, OEs, CS1s 

LE3 

A7-12 ---------___ -+--.. ~ 

WE7, OE7, CS17 

LE4 

W'fB, OEa, CS18 

DATA CACHE 

AO-6-

WEl, OE1,CS1l 

LE1 

A7-l2 

Wf2, OE2, CS12 

W'23, OEl, CS13 

LE2 

WE4, OE4, CS14 

8.43 

COMMERCIAL TEMPERATURE RANGE 

7164 
2{SKxS) 

7164 
2{SKxS) 

7164 
2{SKx8) 

7164 
2(8Kx8) 

7164 
2(8Kx8) 

7164 
2(8Kx8) 

..... I--__ ~ Do-1S 

~I-__ ~ 016-31 

032-47 

048-63 

Do-1S 

016-31 

032-47 

048-63 

2 
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(;)® 2 x 8K x 64 DATA/INSTRUCTION ADVANCE 

CACHE MODULE FOR INFORMATION 

IDT79R3000 CPU IDT7MB6051 

integrAted Device Technology, Inc. (MULTIPROCESSOR) 

FEATURES: 
• High-speed 128K-Byte CMOS static RAM module con-

structed to support the IDT79R3000 RISC CPU in a 
multi-processor system as a complete data and instruc-
tion cache 

• Additional data adress invalidation latches on-board to 
facilitate use in a niulti-processor system 

• Operating frequencies to support 12MHz, 16.7MHz, 
20MHz, 25MHz and 33MHz IDT79R3000 

• Available in high-density, low profile 144-pin QIP (Quad 
In-line Package) 

• Surface mounted SO components on a multi-layer epoxy 
substrate FR-4 

• Multiple ground pins for maximum noise immunity 
• TTL compatible II0s 
• Single 5V (± 10%) power supply 

PIN CONFIGURATION(2) 

GNO 1 73 GNO Vee 144 72 Vee 
Do 2 74 01 062 1431;11;)71 063 
02 3 75 03 060 142 70 061 
04 4 76 05 058 141 69 059 
06 5 77 07 056 140 68 057 
Os 6 78 09 GNO 139 67 055 

~1 7 79 DEI WE4 138 66 DE4 
CS11 8 80 GNO 054 137 65 CS14 
CS15 9 81 010 053 136 64 CSls 
WE5 10 82 DE5 WEs 135 63 DEs 

011 11 83 012 051 134 62 052 
013 12 84 Vee GNO 133 61 050 

P2Ao 13 85 P2Al P2A12 132 60 N.C. 
P2A2 14 86 P2A3 P2Al0 131 59 P2All 
P2A4 15 87 P2A5 P2As 130 58 P2A9 

P1DE 16 88 P20E P2A6 129 57 P2A7 
Ao 17 89 Al A12 128 56 N.C. 
A2 18 90 A3 Al0 127 55 All 
A4 19 91 A5 As 126 54 A9 

014 20 92 GNO A6 125 53 A7 
N.C. 21 93 P1LEl N.C. 124 52 N.C. 
N.C. 22 94 P1LE2 P2LE 123 51 N.C. 
015 23 95 016 GNO 122 50 049 
017 24 96 Vee 047 121 49 04S 
01S 25 97 019 045 120 48 046 
020 26 98 021 043 119 47 044 

WE2 27 99 DE2 WE7 118 46 DE7 
CS12 28 100 GNO GNO 117 45 CS17 
CS16 29 101 022 042 116 44 CS13 
WEs 30 102 DEs WE3 115 43 DE3 

023 31 103 024 040 114 42 041 
025 32 104 026 Vee 113 41 039 
027 33 105 02S 037 112 40 038 
029 34 106 030 035 111 39 036 
031 35 107 032 033 110 38 034 

Vee 36 108 Vee GNO 109 37 GNO 

alP 2723 drw 01 

NOTE: 
TOP VIEW 

DESCRIPTION: 
The IDT7MB6051 is a 128K-byte high-speed CMOS static 

RAM cache module constructed on a multilayer epoxy sub
strate (FR-4) using 16 IDT7164 (8K X 8) RAMs and 8 
IDT4FCT373 latches .. 

The construction and specifications of this module have 
been optimized to support its use as a complete 8K deep 
Instruction and Data cache for the IDT79R3000 MIPsTM 
microprocessor. 

The IDT7MB6051 supports use in a multi-processor sys
tem by providing data invalidation latches on-board. The 
IDT7MB6051 is organized as two separate banks of 8K x 64 
with the IDT74FCT373s being used as address latches.The 
two banks of RAM with their associated address latches share 
a common 14-bit ADDRESS bus and a common 64-bit DATA 
bus. The chip select, write enable, RAM output enable and 
latch enable controls for the two banks are brought out 
separately to support interleaving access to the two banks of 
RAM. Also, each bank has two sets of address latches to 
reduce the capacitance loading on the outputs· of the latches 
and, thereby, enhance performance. 

All inputs and outputs of the IDT7MB6051 are TTL-compat
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera
tion. 

PIN NAMES 

Do - 063 Data Inputs/Outputs 

Ao - A13 Address Inputs 

P2Ao - P2A13 Invalid Address 

P1LE1 Data Address Latch Enable 

P1LE2 Instruction Address Latch Enable 

P10E Data Address Enable 

P20E Invalidate Address Enable 

P2LE Invalidate Address Latch Enable 

CS11 - CS1e RAM Selects 

CS21 - CS2e RAM Selects 

WEI - WEe Write Enables 

OE1- OEe Output Enable 

GND Ground 

Vce Power Supply 

N.C. No connection 

2723 lbl 01 
1. Each of these pins must be connected to GNO or Vee through a resistor for proper operation of the 10T79R3000 applications. 

2. Oimensions for these module are currently not available, please consult the factory. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 
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IDT7MB6051 2 x SK x 64 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 

DATA CACHE 

P2Ao-6 I 

FCT AAo-6 
373 ~~ AO-6 

r-r- LATCH ~ 

P2LE - I-- CS21 
P20E r---

P2A 7-13 I 
FCT ...:; 

A7-13 373 

r-~ 
LATCH AA7-13 

P1LE1 ---
P10E 
-t-

I 

FCT AS 0-6 

-- ----. 373 -~ 
r-r-- LATCH r+ 

~2_ 

I 
L...., 

FCT 

.. 373 ---... 
- LATCH AS 7-13 

7164 
8Kx 8 

00-15 
~ 

.,...,;'=' ~ 
WE 1 OEl CS1 1 

7164 016-31 
8K X 8 i+---+ 

WE2 5E2 Bs12 

7164 
8Kx8 ~ 

7164 D46-59 
8Kx8 ~ 

_'- L t..
WE 4 OE4 CS1 4 

S.44 

COMMERCIAL TEMPERATURE RANGE 

INSTRUCTION CACHE 

AO-6 FCT AC 
373 --. 

LATCH 7164 00-15 
~ 

8Kx8 ~ 

P1LE2 -
CS23-. 

~ !..-
WE 5 OE 5 CS1 5 

FCT -! A7-13 373 016-31 
LATCH 

-
AC 7-13 7164 ~ 

8K x 8 

_ ~....L 
WE6 OE6 CS16 

FCT AD 0-6 
~ 373 f--~ 

~ LATCH ~ 7164 
8Kx 8 

CS24-t-
-~..!-
WE 7 OE 7 CS1 7 

, 
FCT ~ 

.. 373 f--r. 

~ LATCH A07-13 7164 
8K x 8 

- --1 -L 
WEB OEB CS1 6 

2723 drw 02 
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2 x 16K x 60 IDT7MB6039 G DATA/INSTRUCTION CACHE 
MODULE FOR IDT79R3000 CPU 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed 240K-Byte CMOS static RAM module con

structed to support the IDT79R3000 RISC CPU as a 
complete data and instruction cache 

• Operating frequencies to support 12MHz, 1B.7MHz, 
20MHz, 25MHz and 33MHz IDT79R3000 

• Available in high-density, low profile 128-pin QIP (Quad 
In-line Package) 

• Surface mounted SOs on a mUlti-layer epoxy substrate 
(FR-4) 

• Multiple ground pins for maximum noise immunity 
• On-board address latches for direct interface to the 

IDT79R3000 CPU 
• TTL compatible II0s 
• Single 5V (±10%) power supply 

DESCRIPTION: 
The IDT7MB6039 is a 240K-byte high-speed CMOS static 

RAM cache module constructed on a multilayer epoxy sub-

PIN CONFIGURATION(2) 

GNO 1 65 GNO Vee 
00 2 66 Dl N.C. 
02 3 67 03 N.C. 
04 4 68 05 058 125 
06 5 69 07 058 124 
OB 6 70 09 GNO 123 

WEI 7 71 OEI WE4 122 
CS11 8 72 GNO 054 121 
CS15 9 73 010 053 120 
WE5 10 74 OE5 WEB 119 

011 11 75 012 051 118 
013 12 76 Vee GNO 117 
Ao 13 77 Al A12 116 
A2 14 78 A3 Al0 115 
A4 15 79 A5 AB 114 

014 16 80 GNO As 113 
CS23 17 81 LE1 LE2 112 
CS22 18 82 LE3 LE4 111 

015 19 83 01S GNO 110 
017 20 84 Vee 047 109 
018 21 85 019 045 108 
020 22 86 021 043 107 

WE"2 23 87 OE2 WE7 106 
CS12 24 88 GNO GNO 105 
CS1s 25 89 022 042 104 
WEs 26 90 OEs WE3 103 
023 27 91 024 040 102 
025 28 92 026 Vee 101 
027 29 93 028 037 100 
029 30 94 030 035 99 
031 31 95 032 033 98 
Vee 32 96 Vee GNO 97 

alP 
TOP VIEW 

COMMERC~LTEMPERATURERANGE 

Vee 
N.C. 
N.C. 
059 
057 
055 
OE4 
CS14 
CS1B 
OE8 
052 
050 
A13 
All 
A9 
A7 
CS22 
CS24 
049 
048 
04S 
044 
OE7 
CS17 
CS13 
OE3 
041 
039 
038 
036 
034 
GNO 

2Boo drw 01 

strate (FR-4),using30 (1BKX4) SRAMsand8IDT74FCT373 
latches. 

The construction and specifications of this module have 
been optimized to support its use as a complete 16K deep 
Instruction and Data cache for the IDT79R3000 MIPsTM 
microprocessor. 

The IDT7MB6039 is organized as two separate banks of 
16K x 60 with the IDT74FCT373s being used as address 
latches.The two banks of RAM with their associated address 
latches share a common 14-bit ADDRESS bus and a common 
BO-bit DATA bus. The chip select, write enable, RAM output 
enable and latch enable controls forthe two banks are brought 
out separately to support interleaving access to the two banks 
of RAM. Each bank of address latches reduces the capaci
tance loading on the outputs of the latches; thereby, enhanc
ing CPU performance. 

All inputs and outputs of the IDT7MBB039 are TTL-com
patible and operate from a single 5V supply. Fully asynchro
nous circuitry is used, requiring no clocks or refreshing for 
operation. 

PIN NAMES 

Do - D59 Data Inputs/Outputs 

Ao - A13 Address Inputs 

LEI - LE4 Latch Enables 

CS11 - CS1a RAM Selects 

CS21 - CS24 RAM Selects 

WE1- WEa Write Enables 

OEI - OEa Output Enables 

GND Ground 

Vee Power Supply 

N.C. No connection (1) 

2800 tbl 01 

NOTES: 

1. Each of these pins must be connected to GNO for proper operation of this 

module. 

2. For module dimensions, please refer to module drawing M28 in the 

packaging section. 

AUGUST 1990 
101990 Integrated Device Technology. Inc. 8.45 DSC·7040/l 
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IDnMB6039 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDn9R3000 CPU COMMERCIAL TEMPERATURE RANGE 

INSTRUCTION CACHE 
I 

I 

AO-fJ FCT ACO-6 .. 373 .. 
~ 

LATCH 
DO-15 

7198 
~ ~ 

~ -. .... 16K X 4 

LE3 -
---< -

CS23 I I I - - -
WE5 OE5 CS15 

r I 
-flo I 

A FCT 7-13 AC7-13 ~ 
-'- 373 

LATCH D16-31 
7198 

~ ~ 

.... 16K X 4 

-
-

I I I 
-
WE6 OE6 CS16 

I 
1 

FCT 
ADo-6 -. 373 

D 32-47 
LATCH 

~ 7198 .. ~ 

--+ ...... 16K X 4 
~ 

LE4 
.... 

--
- ~ ~ ~ CS24 

WE7 OE7 CS17 

J , -. I 

FCT 
AD 7-13 ~ 

373 D 4S-59 

LATCH 
7198 

~ 

I 
16K X 4 

~ 

-

I I I 
WEs OEs CS1s 

2800 drw 02 
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IDT7MB6039 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

DATA CACHE 
I 

I 
I 

AO-6 FCT AAo-6 .. 373 

LATCH 
.----. D 0-15 

7198 .. ~ 

~ --+ 16K X 4 

LE1 '--

'--
----4 -

CS21 I I I 
- - -
WE1 OE1 CS11 

, I 
'---+ 1 

A 7-13 FCT 
373 

AA7-13 ~ .. 
LATCH D16-31 

7198 .. ~ 

16K X 4 
'--

L-

I I I 
WE2 OE2 CS12 

I 
I 

FCT 
ABo-6 

373 --. 
~ 

D 32-47 
LATCH 7198 .. ~ 

--+ 16K X 4 
~ -

LE2 -
'---

- I -.! ~ CS22 -
WE3 OE3 CS13 

I , --. I 

FCT 
AB 7-13 ~ 

373 .. D 48-59 
LATCH 

7198 .. 
16K X 4 

'-

I I I 
WE4 OE4 CS14 

2BOO drw 03 
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IDT7MB6039 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS 
Symbol Rating Comm. Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature Oto +70 °C 

T81AS Temperature Under Bias -10 to +S5 °C 

TSTG Storage Temperature -55 to +125 °C 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

6 V 

O.S V 

lOUT DC Output CUrrent 50 mA NOTE: 2800 tbl 03 
1. VIL (min.) = -3.0V for pulse width less than 20ns. NOTE: 2800 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

DC ELECTRICAL CHARACTERISTICS 
(Vcc=5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

Ilul Input Leakage Vee = Max., 
Current VIN = GND to Vee 

IILol Output Leakage Vee = Max., CS = VIH, 
Current VOUT = GND to Vee 

lee1 Operating CS = VIL, Vee = Max. 
Current Outputs Open, f = 0 

lee2 Dynamic Operating Vee = Max., CS = VII, 
Current f = fMAX, Outputs Open 

1581 Full Standby CS;::: Vee - 0.2V, VIN > 

Operating Current Vee - 0.2V or < 0.2V 

IS8 Standby Power CS ;::: VIH. Vee = Max., 
Supply Current Outputs Open, f = fMAX 

VOH Output High Vee = Min., 
Voltage IOH = -4mA 

VOL Output Low Vee = Min. 
Voltage IOL = SmA 

Grade 

Commercial 

12 MHz 16.7 MHz 

Min. Max. Min. Max. 

- 20 - 20 

- 10 - 10 

- 3000 - 3000 

- 3750 - 3750 

- 450 - 450 

- 1500 - 1500 

2.4 - 2.4 -

- 0.4 - 0.4 

8.45 

Ambient 
Temperature GND Vee 

O°C to +70°C OV 5.0V± 10% 

2800 tbl 04 

20 MHz 25 MHz 33 MHz 

Min. Max. Min. Max. Min. Max. Unit 

- 20 - 20 - 20 JlA 

- 10 - 10 - 10 JlA 

- 3000 - 3500 - 3750 mA 

- 4050 - 4500 - 4750 rnA 

- 450 - 600 - 750 rnA 

- 1650 - 1S00 - 2000 rnA 

2.4 - 2.4 . - 2.4 - V 

- 0.4 - 0.4 - 0.4 V 

4 



IDT7M86039 2 x 16K x 60 
DATAflNSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 

AC TEST CONDITIONS 
Input Pulse Levels 

Input RiselFall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figures 1 and 2 

2800 tbl 06 

DATAOU~~ :::F' 
Figure 1. Output Load 

COMMERCIAL TEMPERATURE RANGE 

DATA out ~
+5V480n 

255Q 5 pF" 

Figure 2. Output Load 
(for t OL~ t o~ 

"Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS 
(VCc = S.OV ± 10%, TA = O°C to +70°C) 

12MHz 

Symbol Parameter Min. Max. 

Read Cycle 

ILE Latch Enable Width 8 -
lAs Address Setup Time to LE 4 -
IAH Address Hold Time from LE 3 -
1AA(2) Address Access Time - 45 

lAcs Chip Select Time - 40 

toE Output Enable Time - 22 

toHZ(l) Output Disable to Output in High Z 2 16 

toLZ(l) Output Disable to Output in Low Z 5 -
Write Cycle 

ILE Latch Enable Width 8 -
lAS Address Setup Time to LE 4 -
IAH Address Hold Time from LE 3 -
IAW(2) Address Valid to End of Write 40 -
tcw Chip Select to End of Write 35 -

twp Write Pulse Width 30 -

tow Data Vali<:f to End of Write 20 -
toH Data Hold Time 0 -

NOTES: 
1. This parameter is guaranteed by design but not tested. 
2. LE already asserted. 

16.7 MHz 

Min. Max. 

6 -
2 -

1.5 -
- 35 

- 30 

- 17 

2 14 

5 -

6 -
2 -

1.5 -

30 -
25 -
25 -

13 -

0 -

8.45 

2800 drw 04 

20 MHz 25 MHz 33 MHz 

Min. Max. Min. Max. Min. Max. Unit 

6 - 6 - 6 - ns 

2 - 2 - 2 - ns 

1.5 - 1.5 - 1.5 - ns 

- 30 - 25 - 20 ns 

- 25 - 20 - 15 ns 

- 11 - 8 - 5 ns 

2 10 2 8 2 6 ns 

5 - 5 - 5 - ns 

6 - 6 - 6 - ns 

2 - 2 - 2 - ns 

1.5 - 1.5 - 1.5 - ns 

25 - 23 - 20 - ns 

20 - 18 - 15 - ns 

20 - 17 - 12 - ns 

13 - 11 - 8 - ns 

0 - 0 - 0 - ns 

2800 tbl 07 
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IDT7MB6039 2 x 16K x 60 
DATAJINSTRUCTION CACHE MODULE FOR 1DT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE (1) 

ADDR ADDR VALID 

tAS tAH 
~ . 

LE tLE 

tM 

OE 

tOE 

tOLZ(2) 

DATA VALID 
DATA OUT 

tACS 

CS1, CS2 

2800 drw 05 

NOTES: 

1. WE and CS must be High for all address transitions. 
2. This parameter is guaranteed by design but not tested. 

I 
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IDT7MB6039 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE (1) 

ADDR ADDR VALID 

tAS tAH 

LE tLE 

tAW 

WE twp 

tDw 

DATA IN DATA VALID 

tew 
CS1. CS2 

2800 drw 06 

NOTE: 

1. A wr~e occurs (twp) during the overlap of a Low CS and WE and a High LE. 

8.45 7 



IDT7MB6039 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
CAPACITANCE (1) (TA = +25°C, F = 1.0 MHz) 

Mode CS1 CS2 OE WE Output Power 

Standby H X X X High Z Standby 
Symbol Parameter Conditions Typ. 

Standby X H X X High Z Standby 
CIN Input Capacitance VIN = OV 60 

Read L L L H Dout Active 
COUT Output Capacitance VOUT = OV 20 

Read L L H H 
NOTE: 

High Z Active 1. This parameter is guaranteed by design but not tested. 

Wr~e L L X L DIN Active 

2800 tbl 07 

ORDERING INFORMATION 

IDT XXX X A 999 A A 
Device Type Power Speed Package Process/ 

Temperature 
Range 

~ BLANK Commercial (O°C to +70°C) 

'--------1: K FR-4 QIP (Quad In-line Package) 

12 12} 16 16.7 . 
'---------_-----11 20 20 Speed in Megahertz 

25 25 
33 33 

'---------------11 S Standard Power 
I 

Unit 

pF 

pF 

2800 tbl 08 

'-------------------11 7MB6039 (2K x 16K x 60) Data/Instruction Cache Module 

2800_11 

8.45 8 
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~® 2 x 16K x 60 DATA/INSTRUCTION IDT7MB6049 

CACHE MODULE FOR IDT79R3000 

Integrated Device Technology, Inc. 
CPU (MULTIPROCESSOR) 

FEATURES: 
• High Speed 240K-Byte CMOS Static RAM Module con 

structed to support the IDT79R3000 CPU in a multi 
processor system as a complete data and instruction 
cache 

• Additional data and instruction address invalidation 
latches on-board to facilitate use in a multi-processor 
system 

• Operating frequencies to support 12MHz, 1S.7MHz, 
20M Hz, 25M Hz, and 33MHz IDT79R3000 

• Available in a high density, low profile 120-pin QIP 
(Quad-In-Line Package) 

• Surface mounted SO's on a multilayer epoxy substrate 
(FR-4) 

• Multiple ground pins for maximum noise immunity. 
• TTL compatible 1I0's 
• Single 5V (±10%) power supply 

PIN CONFIGURATION(1) 

GNO 
0(0) 
0(2) 
0(4) 
0(6) 

WE(1) 

CS(1) 
O(S) 

0(10) 
P1A(0) 
P1A(2) 
P1A(4) 
P1LE1 
P1A(6) 
P1A(s) 

P1A(10) 
P1A(12) 
P10E(1) 

0(12) 
0(14) 
0(16) 
0(1S) 

WE(2) 

GNO 
0(20) 
0(22) 
0(24) 
0(26) 

0(2S) 
Vcc 

NOTE: 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

61 GNO GNO 
62 0(1) 0(58) 
63 0(3) 0(56) 
64 0(5) 0(54) 
65 0(7) 0(52) 
66 OE(1) WE(4) 
67 Vee GNO 
68 0(9) 0(50) 
69 0(11) 0(4S) 
70 P1A(1) P2A(0) 
71 P1A(3) P2A(2) 
72 P1A(5) P2A(4) 
73 P1LE2 P2LE1 
74 P1A(7) P2A(6) 
75 P1A(9) P2A(s) 
76 P1A(11) P2A(10) 
77 P1A(13) P2A(12) 
78 P10E(2) P20E(1) 
79 0(13) 0(46) 
80 0(15) 0(44) 
81 0(17) 0(42) 
82 0(19) 0(40) 
83 OE(2) WE(3) 
84 GNO Vee 
85 0(21) 0(3S) 
86 0(23) 0(36) 
87 0(25) 0(34) 
88 0(27) 0(32) 
89 0(29) 0(30) 
90 GNO GNO 

alP 
TOP VIEW 

120 60 

119 59 
118 58 
117 57 
116 56 
115 55 
114 54 
113 53 
112 52 
111 51 
110 50 
109 49 
108 48 
107 47 
106 46 
105 45 
104 44 
103 43 
102 42 
101 41 
100 40 
99 39 
98 38 
97 37 
96 36 
95 35 
94 34 
93 33 
92 32 
91 31 

2796 drw 01 

Vee 
0(59) 
0(57) 
0(55) 
0(53) 

OE(4) 
GNO 
0(51) 
0(49) 
P2A(1) 
P2A(3) 
P2A(5) 
P2LE2 
P2A(7) 
P2A(9) 
P2A(11) 
P2A(13) 
P20E(2) 
0(47) 
0(45) 
0(43) 
0(41) 
OE(3) 
CS(2) 
0(39) 
0(37) 
0(35) 
0(33) 
0(31) 
GNO 

DESCRIPTION: 
The IDT7MBS049 is a 240K-Byte high-speed CMOS Static 

RAM cache module constructed on a multilayer epoxy sub
strate (FR-4) using 28 (1SK x 4) RAM's, 1S IDT74FCT373 
latches, and 1 IDT74FCT244. 

The IDT7MBS049 is organized as two separate banks of 
1SK x SO with the IDT74FCT373's being used as address 
latches. The two banks of RAM with their associated address 
latches share a common 14-bit ADDRESS bus and a common 
SO-bit DATA bus. The chip select, write enable, RAM output 
enable, and latch enable controls for the two banks are 
brought out separately, to support inter-leaving access to the 
two banks of RAM. Also, each bank has two sets of address 
latches to reduce the capacitance loading on the outputs of the 
latches; thereby enhancing CPU performance. 

The IDTMBS049 supports use in a multi-processor 
(IDT79R3000 based) system by providing a second address 
bus and an addtional set of latches for that bus. This bus is 
used in multi-processor applications to latch an address from 
a source other than the R3000. This maintains cache coher
ency by allowing the system to invalidate entries in the data 
cache. For more details on IDT7MBS049 operation, please 
refer to Application Note AN-7S. 

All inputs and outputs of the IDT7MBS049 are TTL-compat
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera
tion. 

PIN NAMES 
0(0)-0 (59) Data Inputs/Outputs 

P1 A (0)-P1 A (13) Address inputs 

P2A (0)-P2A (13) Invalidate Address Inputs 

P1LE1 Data Address Latch Enable 

P1LE2 Instruction Address Latch Enable 

P10E(1) Data Address Enable 

P10E (2) Instruction Address Enable 

P20E(1) Invalidate Data Address Enable 

P20E (2) Invalidate Instruction Address Enable 

P2LE1 (1) Invalidate Data Address Latch Enable 

P2LE2 (2) Invalidate Instruction Address Latch 

Enable 

CS(1), CS(2) Data, Instruction Cache RAM Selects 

WE (1) - WE (4) Write Enables 

OE (1) - OE (4) Output Enables 

GNO Ground 

Vee Power Supply 

1. For module dimensions, please refer to drawing M26 in the packaging section. 2796 tbl 01 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 
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IDT7MB6049 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 

FUNCTIONAL BLOCK DIAGRAM 

P2A(0-6) 

P1A(0-6) 

P2LE(1) 

P20E (1) 

P2A(7-13) 

P1A(7-13) 

P1LE1(1) 

P10E (1) 

... ..... 

... .... 

... ,..... 

.. 
III""'" 

... .... 
-~~ 
Al~l 

... ..... 

TT 
... 

-~r-
~ ~ 

... .... -

I 
FCT 
373 

LATCH 

4~ 4~ 

I 
FCT 
373 

LATCH 

I 

FCT 
373 

LATCH 

~ ~ 

I 
FCT 
373 

LATCH 

.. 
AA(0-6) ..... 

... ... 
WE (1) 

OE (1) 

... ... -
... 

AA(7-13) 

.... .... 
AB(o-S) WE (2) 

.I. DE (2) 

AB(~0-13) 

.. ..... 
AB(7-13) 

-

... .... 

---

DATA CACHE 

8.46 

COMMERCIAL TEMPERATURE RANGE 

I 

I 
I 

10T7198 
1SKx4 • .. 0(0-15) 

I 
CS (1) 

I 
I 

I 

10T7198 .. .. 1SKx 4 0(16-31) 

I 
10T7198 .. • 1SKx 4 D(32-35) 

I 
CS (1) 

112 
..... FCT 4 .. ... 244 

0(36-39) 

L 

10T7198 .. • 16Kx 4 D(40-47) 

I 
CS (1) 

I 
I 

I II 
10T7198 .. .-1SKx 4 0(48-59) 

I CS (1) 
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IDT7MB6049 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 

FUNCTIONAL BLOCK DIAGRAM 

P2A(0-6) 

P1A(0-6) 

P2LE(2) 

P20E (2) 

P2A(7-13) 

P1A(7-13) 

P1LE1(2) 

P10E (2) 

... ... 

.. ... 

.. ... 

... .... 

... .... 
.... r--r-
A~Al 

.. ..... 

TI 
.. 

.... ~I"'" 

" , 

.. ... ----

I 
FCT 
373 

LATCH 

A~A~ 

I 

FCT 
373 

LATCH 

I 

FCT 
373 

LATCH 

I ' ", 
FCT 
373 

LATCH 

AC(0-6) 

AC(7-13) 

AO(O-6) 

AO(7-13) 

... ... ... 
-

WE (3) 

OE (3) 

... ... 
... 

.... 

.. ..... 

WE (4) 

J OE (4) 

AO(10!13) 

.. .... 

" 
I .. 
I .... 

.... 

-

INSTRUCTION CACHE 

8.46 

COMMERCIAL TEMPERATURE RANGE 

I 

I 
I 

10T7198 
16K x 4 .. • 0(0-15) 

I 
CS (2) 

I 
~ 

~ 

10T7198 • .. 16K x 4 0(16-31) 

I 
CS(2) 

10T7198 .. • 16Kx 4 0(32-35) 

I 
CS (2) 

1/2 ... FCT • .. .... 244 
0(36-39) 

I 

10T7198 • II-16Kx 4 0(40-47) 

I 
CS(2) 

~ 
I 

10T7198 .. • 16K x 4 0(48-59) 

I 
CS (2) 
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IDT7MB6049 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 

ABSOLUTE MAXIMUM RATINGS (1) 

Symbol Rating Value Unit 

VTERM Terminal Voltage with Respect -0.5 to 7.0 V 
toGND 

TA Operating Temperature Oto 70 °C 

TBIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 2796 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

Ilul Input Leakage Vee = Max., VIN = GND to Vee 
Current 

IILOI Output Leakage Vee = Max., CS = VIH, 
Current VOUT = GND to Vee . 

lee1 Operating Current f = 0, CS = VIL, Vee = Max., 
Output Open 

lec2 Dynamic Operating Vee = Max., CS ~ VIL, f = fMAX, 
Current Output Open 

ISB1 Full Standby Supply CS ~ Vee 0.2V, 
Current VIN >Vee - 0.2V or < 0.2V 

19B Standby Power CS ~ VIH, Vee = Max. f = fMAX', 
Supply Current Outputs Open 

VOH Output High Voltage Vee = Min., IOH = -4mA 

VOL Output Low Voltage Vee = Min., IOL = 8mA 

COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED DC 
OPERATING CONDITIONS 
Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5(1) 

NOTE: 

Typ. 

5.0 

0 

-
-

1. VIL (Min.) = -3.0V for pulse width less than 20ns. 

Max. Units 

5.5 V 

0 V 

6.0 V 

0.8 V 

2796 tbl 03 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

12MHz 16.7MHz 20MHz 25MHz 33MHz 
Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

- 20 - 20 - 20 - 20 - 20 IlA 

- 10 - 10 - 10 - 10 - 10 IlA 

- 2350 - 2400 - 2500 - 2850 - 3000 mA 

- 2850 - 2900 - 3125 - 3400 - 3600 mA 

- 450 - 450 - 450 - 600 - 750 mA 

- 1300 - 1425 - 1575 - 1700 - 2000 mA 

2.4 - 2.4 - 2.4 - 2.4 - 2.4 - V 

- 0.4 - 0.4 - 0.4 - 0.4 - 0.4 V 

2796 tbl 05 

8.46 4 
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IDTIMB6049 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDTI9R3000 CPU 

AC TEST CONDITIONS 

In Pulse Levels GND to 3.0V 

Input RiselFail Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

"AC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tLE Latch Enable Width 

tAS Address Setup Time to LE 

tAH Address Hold Time from LE 

tAA(2) Address Access Time 

tACS Chip Select Time 

tOE(3) Output Enable Time 

tOHZ(1) Output Disable to Output in High Z 

tOLZ(1) Output Disable to Output in Low Z 

Write Cycle 

tLE Latch Enable Width 

tAS Address Setup Time to LE 

tAH Address Hold Time from LE 

tAW<2) Address Valid to End of Write 

tcw Chip Select to End of Write 

twp Write Pulse Width 

tow Data Valid to End of Write 

toH Data Hold Time 

tLOE(4) Latch Output Enable 

NOTES: 
1. This parameter is guaranteed by design but not tested. 
2. LE already asserted. 
3. For all OE(1), OE(2), OE(3), OE(4) 
4. For all P10E1, PlOE2, P20El, P20E2 

2796 tbl 06 

12MHz 
Min. Max. 

8 -
4 -

3 -
- 45 

- 40 

- 22 

2 16 

5 -

8 -
4 -
3 -

40 -
35 -
30 -
20 -

0 -

- 7 

8.46 

COMMERCIAL TEMPERATURE RANGE 

+5V +5V 

DATA OUT --..----. DATA OUT - __ --~ 

2550 30pF 2550 5pF 

0623 aw 04 0623 drw 05 

• Including scope and jig. 

" Figure 1. Output Load Figure 2. Output Load 
(for tOLl, tOHZ) 

16.7MHz 20MHz 25MHz 33MHz 
Min. Max. Min. Max. Min. Max. Min. Max. Unit 

6 - 6 - 6 - 6 - ns 

2 - 2 - 2 - 2 - ns 

1.5 - 1.5 - 1.5 - 1.5 - ns 

- 35 - 30 - 25 - 20 ns 

- 30 - 25 - 20 - 15 ns 

- 17 - 11 - 8 - 5 ns 

2 14 2 10 2 8 2 6 ns 

5 - 5 - 5 - 5 - ns 

6 - 6 - 6 - 6 - ns 

2 - 2 - 2 - 2 - ns 

1.5 - 1.5 - 1.5 - 1.5 - ns 

30 - 25 - 23 - 20 - ns 

25 - 20 - 18 - 15 - ns 

25 - 20 - 17 - 12 - ns 

13 - 13 - 11 - 8 - ns 

0 - 0 - 0 - 0 - ns 

- 7 - 7 - 7 - 7 ns 

2796 tbl 07 
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IDT7MB6049 2 x 16K x 60 
DATAIINSTRUCnON CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE 

ADDR ADDR VALID 

tAS tAH 
t .. 

LE tLE 

OE 

tOE 

DATA VALID 
DATA OUT 

tACS 

·1 CS1, CS2 

2796 drw 06 

NOTE: 

1. This parameter is guaranteed by design but not tested 

II 
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IDT7MB6049 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE 

ADDR ADDR VALID 

tAS tAH 

LE tLE 

tAW 

WE twp 

tDW 

DATA IN DATA VALID 

tcw 
CS1, CS2 

2796 drw 07 
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IDT7M B6049 2 x 16K x 60 
DATAIINSTRUCTION CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

lOT xxxx A 999 A A 
Device Type Power Speed Package Process/ 

Temperature 
Range 

y BLANK Commercial (O°C to +70°C) 

K FR-4 QIP (Quad In-line Package) 

12 12} 16 16.7 
L--_________ -j 20 20 Speed in Megahertz 

25 25 
33 33 

S Standard Power 

'---....,.....----------------11 7MB6049 (2K x 16 x 60) Data/Instruction Cache Module 

8.46 8 
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t;)® 2 x 16K x 64 DATA/INSTRUCTION IDTIMB6040 

CACHE MODULE FOR GENERAL 
PURPOSE CPUS 

Integrated Device Technology, Inc. 

FEATURES: 

· High-speed 256K-ByteCMOS static RAM module 
constructed to support general purpose CPUs as a complete 
data and instruction cache 
Supports operating frequencies of 12MHz, 16.7MHz, 
20M Hz, 25MHz and 33MHz 
Available in a high-density, low profile 128-pin alP (quad 
in-line package) 

· Surface mounted SO's on a multilayer epoxy substrate 
(FR-4) 

· Multiple ground pins for maximum noise immunity 

· TTL-compatible II0s 

· Single 5V (±1 0%) power supply 

PIN CONFIGURATION(1) 

GNO 65 GNO Vee 128 64 Vee 

00 66 01 062 127 63 063 

02 67 03 060 126 62 061 

04 4 68 05 D58 125 61 059 

06 69 07 056 124 60 057 

Os 6 70 09 GNO 123 59 055 

WEl 7 71 01;1 WE4 122 58 01;4 

CS11 8 72 GNO 054 121 57 CS14 

CS15 9 73 010 053 120 56 CS1s 

WE5 10 74 01;5 WEs 119 55 OEs 

011 11 75 012 051 118 54 052 

013 12 76 Vee GND 117 53 050 

Ao 13 77 Al A12 116 52 A13 

A2 14 78 A3 Al0 115 51 A11 

A4 15 79 A5 A8 114 50 Ag 

014 16 80 GNO A6 113 49 A7 
CS21 17 81 LEl LE2 112 48 CS22 

CS23 18 82 LE3 LE4 111 47 CS24 

015 19 83 016 GNO 110 46 049 

017 20 84 Vee 047 109 45 048 

018 21 85 019 045 108 44 048 

020 22 86 021 043 107 43 044 

WE2 23 87 01;2 WE7 106 42 01;7 

CS12 24 88 GNO GNO 105 41 CS"17 

CS16 25 89 022 042 104 40 CS"13 

WE6 26 90 OE6 WE3 103 39 OE3 

023 27 91 024 04{) 102 38 041 

025 28 92 026 Vee 101 37 039 

027 29 93 028 037 100 36 038 

029 30 94 030 035 99 35 036 

031 31 95 032 033 98 34 034 

Vee 32 96 Vee GNO 97 33 GNO 

QIP 
TOP VIEW 2743 drw 01 

NOTE: 

DESCRIPTION: 
The IDT7MB6040 is a 256K-byte high-speed CMOS static 

RAM cache module constructed on a multilayer epoxy substrate 
(FR-4), using 32 (16K x 4) RAMs and 8 I DT74 FCT373 latches. 

The IDT7MB6040 is organized as two separate banks of 
16K x 64 with the IDT74FCT373s being used as address 
latches. The two banks of RAM with their associated address 
latches share a common 14-bit ADDRESS bus and common 
64-bit DATA bus. The chip select, write enable, RAM output 
enable and latch enable controls forthe two banks are brought 
out separately to support interleaving access to the banks of 
RAM. Each bank of address latches reduce the capacitance 
loading on the outputs of the latches; thereby, enhancing CPU 
performance. 

All inputs and outputs of the IDT7MB6040 are TTL
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation. 

PIN NAMES 
Do - 063 Data Inputs/Outputs 

Ao - A13 Address Inputs 

LEl - LE4 Latch Enables 

CS1l - CSfa RAM Selects 

CS2l - CS24 RAM Selects 

WEl - WEa Write Enables 

OEl - OEa Output Enables 

GND Ground 

Vee Power 
27431b10l 

1. For module dimensions, please refer to module drawing M28 in the packaging section. 

COMMERCIAL TEMPERATURE RANGE 

le>1990 Integrated Device Technology. Inc. 8.47 

SEPTEMBER 1990 

DSC-7041/1 
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IDnMB6040 2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPU. 

DATA CACHE 

A0-6 

A7-13 
AA7-13 

AB0-6 

AB7-13 

7198 

7198 

16K x 4 

7198 

16K x 4 

7198 

16K x 4 

00-15 

016-31 

032-47 

048-63 

2743 drw 02 

8.47 

COMMERCIAL TEMPERATURE RANGE 

INSTRUCTION CACHE 

A0-6 

A7-13 

FCT 
373 

LATCH 

LE3 

7198 

WE8 DE8 CS18 

00-15 

016-31 

032-47 

D48-63 

2743 drw 03 
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IDT7MB6040 2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPUs 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature Oto +70 °C 

TSIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to + 125 °C 

lOUT DC Output Current 50 mA 
2743 tbl 03 

NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXIMU M RA TI NGS 

may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5 OV + 10% TA = O°C to +70°C) -

Symbol Parameter Test Conditions 

IILlI Input Leakage Current Vee = Max. 
VIN = GND to Vee 

IILol Output Leakage Current Vee = Max., CS = VIH, 
Vour = GND to Vee 

lee1 Operating Current f = 0, CS = VIL, Vee = Max., 
Outputs Open 

lee2 Dynamic Operating Current Vee = Max., CS = VIL, f = fMAX 
Outputs Open 

ISB1 Full Standby Supply Current CS ~ Vee - 0.2V, VIN ~ Vee - 0.2V 
or:S;0.2V 

ISB Standby Power Supply Vee = Max., CS = VIH, f = fMAX 
Current Outputs Open 

VOH Output High Voltage Vee = Min., IOH = -4mA 

VOL Output Low Voltage Vee = Min., IOL = 8mA 

COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED DC OPERATING CONDITIONS 
Symbol Parameter Min. Typ. Max. Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

GND Ground 0 0 0 V 

VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.5(1) - 0.8 V 

2743 tbl 04 

NOTE: 
1. VIL(min.) = -J.OV for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

O°C to +70°C 
2743 tbl 05 

12MHz 16.7MHz 20MHz 25MHz 33MHz 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

- 20 - 20 - 20 - 20 - 20 J.IA 

- 10 - 10 - 10 - 10 - 10 J.IA 

- 3000 - 3000 - 3000 - 3600 - 4000 mA 

- 3750 - 3750 - 4050 - 4500 - 4800 mA 

- 450 - 450 - 450 - 600 - 960 mA 

- 1500 - 1500 - 1650 - 1800 - 2000 mA 

2.4 - 2.4 - 2.4 - 2.4 - 2.4 - V 

- 0.4 - 0.4 - 0.4 - 0.4 - 0.4 V 

2743 tbl 06 
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IDT7MB6040 2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPU. COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 
In Pulse levels 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference levels 
Output load 

GND to 3.0V 
10ns 
1.5V 
1.5V 

See Figures 1 and 2 
2743 till 02 

+5V 

4800 

DATAour -..---. 

2550 30pF * 

Figure 1. Output Load 

+5V 

4800 

DATAouT ---<..--..... 
2550 5pF* 

2743 drw 04 

Figure 2. Output Load 
(for tOll, tOHZ) 

• Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS 
(Vee = S.OV ± 10%. TA = ooe to +70°C) 

12MHz 16.6MHz 20MHz 25MHz 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. 

Read Cycle 

tLE latch Enable Width 8 - 6 - 6 - 6 -
tAS Address Setup Time to lE 4 - 2 - 2 - 2 -
tAH Address Hold Time from lE 3 - 1.5 - 1.5 - 1.5 -
tAA(2) Address Access Time - 45 - 35 - 30 - 25 

tACS Chip Select Time_ - 40 - 30 - 25 - 20 

tOE Output Enable Time - 22 - 17 - 11 - 8 
tOHZ(1) Output Disable to Output in High Z 2 16 2 14 2 10 2 8 

tOLZ(1) Output Disable to Output in low Z 5 - 5 - 5 - 5 -
Write Cycle 

tLE latch Enable Width 8 - 6 - 6 - 6 -
tAS Address Setup Time to lE 4 - 2 - 2 - 2 -
tAH Address Hold Time from lE 3 - 1.5 - 1.5 - 1.5 -
tAW(2) Address Valid to End of Write 40 - 30 - 25 - 23 -
tcw Chip Select to End of Write 35 - 25 - 20 - 18 -
twp Write Pulse Width 30 - 25 - 20 - 17 -
tow Data Valid to End of Wr~e 20 - 13 - 13 - 11 -

toH Data Hold Time 0 - 0 - 0 - 0 -
NOTE: 
1. This parameter is guaranteed by design but not tested. 
2. LE already asserted. 

8.47 

33MHz 
Min. Max. Unit 

6 - ns 

2 - ns 

1.5 - ns 

- 20 ns 

- 15 ns 

- 5 ns 

2 6 ns 

5 - ns 

6 - ns 

2 - ns 

1.5 - ns 

20 - ns 

15 - ns 

12 - ns 

8 - ns 

0 - ns 

4 
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IDT7MB6040 2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPU. 

TIMING WAVEFORM OF READ CYCLE(1) 

{1 
ADDR VALID 

t(AS) } t(LE) 

tM 

ADDR 

LE 

t(AH) 

DATA (OUT) ----------------------------~----~ 

COMMERCIAL TEMPERATURE RANGE 

; 
CS1,CS2 ----------------------~~~ ________________________ ~~ 

2743 drw 05 

NOTES: 
1. WE and CS must be High for all address transitions. 
2. This parameter is guaranteed by design but not tested. 

TIMING WAVEFORM OF WRITE CYCLE(1) 

ADDR ADDR VALID 

14----t (AS) ---4"14-----t (A H) ---~ 

LE 
-------' 14+---t (LE) ---~ '--------------------------------------------

t(AW) 

L t(WP) 

'K /V - f+--t (OH) 
t t(OW) 

>K ADDR VALID DATA VALID k: DATA (OUT) 

L t(CW) 

~ / 
2743 drw 06 

NOTE: 
1. A write occurs (lwp) during the overlap of a Low CS and WE and a High LE. 

8.47 5 



IDT7MB6040 2 x 16K x 64 DATAIINSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPU. COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Mode CS1 CS2 OE WE Output Power Symbol Parameter Conditions 

Standby H X X X HighZ Standby CIN Input Capacitance VIN = OV 

Standby X H X X HighZ Standby CoUT Output Capacitance VOUT = OV 

Read L L L H DOUT Active 
NOTE: 

Read L L H H High Z Active 1. This parameter is guaranteed by design but not tested. 

Write L L X L DIN Active 
274311>109 

ORDERING INFORMATION 

lOT XXXX 
Device Type 

A 999 
Power Speed 

A A 
Package Process/ 

Temperature 
Range 

~Blank 
~------------~ K 

~--------------------~Iig 25 
33 

~----------------------------~ S 

Commercial (O°C to +70°C) 

FR-4 QIP (Quad In-line Package) 

~~.7 } 20 Speed in Megahertz 
25 
33 

Standard Power 

Typ. Unit 

60 pF 

20 pF 
274311>110 

L----------------------------I 7MB6040 (2 x 16K x 64) Data/Instruction Cache Module 

2743 drw 7 
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(;)® 2 x 16K x 60 DATA/INSTRUCTION IDT7MB6061 
WITH RESETTABLE TAG/VALID 
CACHE MODULE FOR IDT79R3000 

Integr~ted Device Technology, Inc. CPU (MULTIPROCESSOR) 

FEATURES: 
• High-speed 240K-Byte CMOS static RAM module con

structed to support the IDT79R3000 CPU, in a mUlti
processor system as a complete data and instruction 
cache 

• Additional data and instruction address invalidation 
latches on-board to facilitate use in a multi-processor 
system 

• RESET pin invalidates instruction cache in one operation 
• Operating frequencies to support 12MHz, 16.7MHz, 

20MHz, 25MHz and 33MHz IDT79R3000 
• Available in a high density, low profile 120-pin QIP 

(Quad In-Line Package) 
• Surface mounted SOs on a multilayer epoxy substrate 
• Multiple ground pins for maximum noise immunity 
• TTL compatible II0s 
• Single 5V (±1 0%) power supply 

PIN CONFIGURATION 

GNO 
00 
02 
04 
06 

WEl 
. CSl 

08 
010 

P1Ao 
P1A2 
P1A4 

P1LE1 
P1A6 
P1A8 

P1A10 
P1A12 
P10E1 

012 
014 
016 
018 

WE2 
GNO 

020 
022 
024 
026 
028 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

61 GNO 
62 01 
63 03 
64 05 
65 07 
66 OE1 
67 Vcc 
68 09 
69 011 
70 P1A1 
71 P1A3 
72 P1A5 
73 P1LE2 
74 P1A7 
75 P1A9 
76 P1A11 
77 P1A13 
78 GNO 
79 013 
80 015 
81 017 
82 019 
83 OE2 
84 GNO 
85 021 
86 023 
87 025 
88 027 
89 029 

GNO 
058 
056 
054 
052 

WE4 
GNO 

050 
048 

P2Ao 
P2A2 
P2A4 

P2LE1 
P2A6 
P2A8 

P2A10 
P2A12 

P210E1 
046 
044 
042 
040 

WE3 
Vcc 
038 
036 
034 
032 
030 

120 
119 
118 
117 
116 
115 
114 
113 
112 
111 
110 
109 
108 
107 
106 
105 
104 
103 
102 
101 
100 
99 

98 

97 
96 

95 
94 

93 

92 
Vcc 30 90 Vcc Vcc 91 

alP 
TOP VIEW 

CEMOS Is a trademark of Integrated Device Technology Inc. 

COMMERC~LTEMPERATURERANGE 

101990 Integrated Device Technology, Inc 

60 

59 
58 
57 
56 
55 
54 
53 

52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 

35 
34 
33 

32 
31 

Vcc 
059 
057 
055 
053 
OE4 
GNO 
051 
049 
P2A1 
P2A3 
P2A5 
GNO 
P2A7 
P2A9 
P2All 
P2A13 
RESET 
047 
045 
043 
041 
OE3 
CS2 
039 
037 
035 
033 

031 
GNO 

2755 drw02 

DESCRIPTION: 
. The IDT7MB6061 is a 240K-byte high-speed CMOS static 

RAM cache module constructed on a multilayer epoxy sub
strate (FR-4). The data cache uses the IDT6198 (16K x 4) 
SRAMs while the instruction cache uses both the IDT6198 
and the IDT6178 (4K x 4) Resettable SRAMs; both cache 
sharing the 60-bit data bus. 

Both cache also have a set of IDT74FCT373 latches to 
interface with the address bus. The data cache has an 
additional set of latches so each processor within the 
multiprocessor system has the ability to invalidate the data 
cache. 

The instruction cache uses the IDT6178 (4K x 4) Cache 
Tag SRAMs for D36-D59. These bits cover the Tag and Valid 
bit fields. Address bits A2-A 13 are used for this portion of the 
instruction cache (Le. there are four words per line in this 
cache). Asserting RESET will clear 036-059 to zeros in a 
single operation. 

All inputs and outputs of the IOT7MB6061 are TTL-com
patible and operate from a single 5V supply. Fullyasynchro
nous Circuitry is used, reqiring no clocks or refreshing for 
operation. 

PIN NAMES 
00-059 Oata Inputs/Outputs 

P1Ao-P1All Address Inputs 

P2Ao-P2All Invalidate Address 

P1LEl Oata Address Latch Enable 

P1LE2 Instruction Address Latch Enable 

P10E Oata Address Enable 

P20E Instruction Address Enable 

P2LE Invalidate Oata Address Latch Enable 

RESETl Oata Cache Reset 

RESET2 Instruction Cache Reset 

WE1-WE4 Write Enables 

OE1-OE4 Output Enables 

GNO Ground 

Vcc Power Supply 
2755 bI 01 

NOTE: 

1. For module dimensions, please refer to drawing M27 in the packaging 
section. 

8.48 
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DSC·70621· 

1 



IDT7M86061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTA8LE TAGNALID CACHE MODULE FOR IDT79R3000 CPU 

FUNCTIONAL BLOCK DIAGRAM 
DATA CACHE 

P 2A0-6 I 
FCT373 

MO-6 
6198 

P1A~6 __ r--f---+ 
LATCH 16K x 4 

P2LE WEl I 
P20El OEl 

P2A 7-13 J 
FCT373 r-- ~ 6198 

P1A7..:~ + 7::A7-13 
LATCH 16K x 4 

~I 

6198 
J 

ABt _ 16Kx4 FCT373 

~ - rR 1
' LATCH 

P1LE11 
OE2 

1/2 
FCT P10E11 AB10-13 244 

I 
FCT373 r+-. 6198 -

-~ LATCH As7-13 
16K x4 

r-f----l I 

- r-r-«> 6198 

16K X 4 

J I L 

~ 
CSl 

~1 

~5 

036-39 

~7 

~9 

8.48 

COMMERCIAL TEMPERATURE RANGE 

INSmUCTlON CACHE 

P 
FCT373 

ACO-6 
6198 
~ 1A£-~ r--f---+ 

LATCH 16Kx4 
WE3 I CS2 

P~ 

P10El OE3 
-

FCT373 r-- ~ 6198 
~1 

7-13 
~ ~7-13 -,..-

16K x 4 LATCH 

P1A 

I I 

AOO-13 .. 
6198 

~5 
FCT373 

AOt 
16Kx4 

4 r-- WE4 J I l 
LATCH 

OE4 

Ah-13 

6178 
~ 

FCT373 4Kx4 

L..--c> 
LATCH %7-13 

RESET r 
2755 drw 01 

2 



IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLETAGNALID CACHE MODULE FOR IDT79R3000 CPU 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vcc Supply Voltage 4.5 5 

GND Supply Voltage a a 
VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

a V 

6 V 

0.8 V 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VrERM Terminal Voltage with Respect -0.5 to +7.0 V 
toGND 

TA Operating Temperature a to +70 °C 

TSIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

NOTE: 27551b104 lOUT DC Output Current 50 mA 
1. V,L = -3.0V for pulse width less than 20ns. 

CAPACITANCE 
Symbol Parameter(1) Conditions 

CIN(D) Input Capacitance (Data) VIN .. OV 

CIN(A) Input Capacitance VIN = OV 
(Address) 

CIN(C) Input Capacitance VIN = OV 
(OE,WE) 

CIN(C) Input Capacitance (CS) YiN = OV 

CIN(C) Input Capacitance VIN = OV 
(LE, PxOE) 

GoUT Output Capacitance Your = OV 

NOTE: 
1. This parameter is guaranteed by design. but not tested. 

Typ. Unit 

20 pF 

40 pF 

50 pF 

100 pF 

30 pF 

20 pF 

27551b103 

NOTE: 27551b102 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5V± 10% 
27551b105 
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IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLE TAGNALID CACHE MODULE FOR 1DT79R3000 CPU 

AC TEST CONDITIONS 
Input Pulse Levels GNDto 3.0V 

Input RiselFall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

COMMERCIAL TEMPERATURE RANGE 

5V 5V 

480Q 480Q 

DATAoUT DATAoUT--.--.... 

Output Load See Figures 1 and 2 255Q 30pF* 255Q 

27551b106 

Figure 1. Output Load 

2755 drw03 

Figure 2. Output Load 
(for tOLZ and tOHZ) 

* Including scope and jig. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

12MHz 

Symbol Parameter Test Conditions Min. 

IILlI Input Leakage Vee = Max., VIN = GND to Vee -
IILol Output Leakage Vec = Max., CS = VIH, -

VOUT = GND to Vee 

lee1 Operating Current f = 0, CS = VIL; Vee = Max., -
Outputs Open 

lee2 Dynamic Operating Current Vee = Max., CS = VIL; f = fMAX, -
Outputs Open 

IS91 Full Standby Supply Current CS ~ Vee - 0.2V, -
VIN ~ Vee - 0.2V or ~ 0.2V 

IS9 Standby Power Supply Vee = Max., CS ~ VIH; f = fMAX, -
Current Outputs Open 

VOH Output High Voltage Vee = Min., IOH = -4mA 2.4 

VOL Output Low Voltage Vee = Min., IOL = SmA -
NOTE: 
1. Icc1, Icc2 in the case for all devices selected (i.e. both instruction and data cache selected). 

DC ELECTRICAL CHARACTERISTICS (Continued) 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Vee = Max., VIN = GND to Vee 

IILol Output Leakage Vee = Max., CS = VIH, VOUT = GND to Vee 

Icc1 Operating Current f = 0, CS = VIL; Vee = Max., Outputs Open 

Max. 

20 

10 

2925 

3S50 

450 

1300 

-
0.4 

lee2 Dynamic Operating Current Vee = Max., CS = VIL; f = fMAX, Outputs Open 

IS91 Full Standby Supply Current CS ~ Vee - 0.2V, VIN ~ Vee - 0.2V or ~ 0.2V 

IS9 Standby Power Supply Current Vec = Max., CS ~ VIH; f = fMAX, Outputs Open 

VOH Output High Voltage Vee = Min., IOH = -4mA 

VOl Output Low Voltage Vee = Min., IOL = SmA 

NOTE: 
1. Icc1, Icc2 in the case for all devices selected (i.e. both instruction and data cache selected). 

8.48 

16.7MHz 20MHz 

Min. Max. Min. Max. Unit 

- 20 - 20 ~A 

- 10 - 10 ~A 

- 2925 - 2925 rnA 

- 3900 - 4150 rnA 

- 450 - 450 rnA 

- 1425 - 1575 rnA 

2.4 - 2.4 - V 

- 0.4 - 0.4 V 

27551b107 

25MHz 33MHz 

Min. Max. Min. Max. Unit 

- 20 - 20 ~A 

- 10 - 10 ~A 

- 3400 - 3700 rnA 

- 4675 - 4900 rnA 

- 600 - 960 rnA 

- 1700 - 2000 rnA 

2.4 - 2.4 - V 

- 0.4 - 0.4 V 

27551b108 

4 
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IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLE TAGNALID CACHE MODULE FOR IDT79R3000 CPU 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

12MHz 
Symbol Parameter Min. Max. 

READ CYCLE 

tlE latch Enable Width 6 -
tAS Address Setup Time to lE 2 -
tAH Address Hold Time from LE 1.5 -
tAA(2) Address Access Time - 45 

tAcs Chip Select Time - 40 

tOE(3) Output Enable to Output Valid - 22 
tOHZ(1) Output Disable to Output in High Z 2 16 

tOlZ(1) Output Enable to Output in Low Z 5 -
WRITE CYCLE 

tlE latch Enable Width 6 -
tAS Address Setup Time to lE 2 -

tAH Address Hold Time to lE 1.5 -
tAW(2) Address Valid to End 6f Write _ 40 -
tcw Chip Select to End of Write 35 -
twP Write Pulse Width 30 -
tDW Data Valid to End of Write 20 -
tDH Data Hold Time 0 -
tlOE(4) latch Output Enable - 7 

RESET CYCLE 

tClPW RESET Pulse Width 40 -
tClRC RESET High to WE4 Low 5 -

NOTE: 
1. This parameter is guaranteed by design, but not tested. 
2. LE asserted. 
3. OEl, OE2, OE3, OE4. 
4. P10E1 and P20E1. 

16.7MHz 

Min. Max. 

6 -
2 -

1.5 -

- 35 

- 30 

- 17 

2 14 

5 -

6 -
2 -

1.5 -

30 -

25 -
25 -

13 -
0 -

- 7 

40 -

5 -

8.48 

COMMERCIAL TEMPERATURE RANGE 

20MHz 25MHz 33MHz 

Min. Max. Min. Max. Min. Max. Unit 

6 - 6 - 6 - ns 

2 - 2 - 2 - ns 

1.5 - 1.5 - 1.5 - ns 

- 30 - 25 - 20 ns 

- 25 - 20 - 15 ns 

- 11 - 8 - 5 ns 

2 10 2 8 2 6 ns 

5 - 5 - 5 - ns 

6 - 6 - 6 - ns 

2 - 2 - 2 - ns 

1.5 - 1.5 - 1.5 - ns 

25 - 23 - 20 - ns 

20 - 18 - 15 - ns 

20 - 17 - 12 - ns 

13 - 11 - 8 - ns 

0 - 0 - 0 - ns 

- 7 - 7 - 7 ns 

30 - 30 - 25 - ns 

5 - 5 - 5 - ns 

27551b109 
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IDT7UB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLE TAGNALID CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE(1) 

AO:: ~_:A __ s~~-=-~_A~_D~i ... D: ... R-=-..... V-=-_A-=-_L-=-I_D-=-:~-=-_ -_t~A-H_ -:_ -_-_-_~ _/j<_~~~~~~~~~~~~-
~ ~ tM----~., 

DATAouT-------------~~ 

cs -----------~~r ~------'/ 2755 drw 04 

NOTE: 
1. Assume WE is active high throughout this cycle. 
2. This parameter is guaranteed by design but not tested. 

TIMING WAVEFORM OF WRITE CYCLE 

AO::-1t 
ADDR VALID /j< 

tAS 

~ 
tAH 

tLE 
tAW .' 

WE t twP / 
/ 

L tow tDH 
l DATAIN DATA VALID )~ 

L tew 
cs i // 

2755 drw 05 

TIMING WAVEFORM OF RESET CYCLE 

t!4-_______ teL_Pw~tt 
,---- telRC 

-------------~ .~------
2755 drw 06 
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IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLE TAGNALID CACHE MODULE FOR 1DT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

lOT XXXX 

Device 
Type 

x xxx x x 
Power Speed Package Process! 

~
emperature 

Range 

I I Blank 

K 

Commercial (O°C to +70°C) 

FR-4 QIP (Quad In-line Package) 

12 12} 16 16.7 
'-------------i 20 20 Speed in Megahertz 

25 25 
33 33 

'--_____________ --1' S Standard Power 

'--------------------1: 7MB6061 (2 x16K x 60) Data/Instruction Cache Module 
with Resettable Instruction TagNalid 

8.48 

2755 drw08 
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16K x 32 IDT7M6032 (;)® 
WRITABLE CONTROL STORE 
STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• 16K X 32 high-performance Writable Control Store 

(WCS) 
• Serial Protocol Channel (SPCTM )-reading, writing and 

interrogation 
• 4 byte/wide output enables 
• Separate chip select, write enable and output enable 

memory controls 
• High fanout pipeline register 
• Fully width expandable 
• Compact 64-pin ceramic sidebraze DIP 
• Single SV (±10%) power supply 
• Inputs and outputs directly TTL-compatible 

DESCRIPTION: 
The 10T7M6032 is a 16K x 32-bit Writable Control Store 

(WCS) RAM and pipeline register. It features eight IOT7198 
16K x 4 hig h pe rfo rmance static RAMs and fou r I DT 49 FCT818 
Serial Protocol Channel (SPC) registers. These devices are 
arranged to form the 16K x 32 Writable Control Store RAM 
with Serial Protorol Channel for loading of the memory. The 
address lines, chip select, write enable and output enable of 
the RAMs are all bused together to form one large 16K x 32 
memory. Each eight Data VOs of the RAM are connected to 
the 0 inputs of an IOT49FCT818. The device has the serial 
data-in and serial data-out bits connected to form a 32-bit 
Serial Protocol Channel register. The module features four 

separate output enables, one for each of the IOT49FCT818 
registers. Thus, the Y outputs from the IOT49FCT818 
registers may be enabled or put into the high-impedance state 
on individual 8-bit boundaries. The Command/Data (C/D), 
Serial Shift Clock (SCLK) and Parallel Clock (PCLK) are all 
bus organized across the four IDT49FCT818 registers. The 
thirty-two register output bits, eight from each device, are 
separately brought out to form a 32-bit wide pipeline register 
on the Writable Control Store. 

In normal operation, data from the 32-bit wide memory is 
loaded into the IDT49FCT818 registers on the low-to-high 
transition of PCLK. Reading and writing of the memory by 
means of the Serial Protocol Channel is performed using the 
IDT49FCT818. That is, the data to be loaded can be shifted 
in ihe serial data input by using the SCLK and a load command 
executed by shifting the proper command word in the serial 
data input when the CiOline is in the command mode. This 
command will then be executed by manipulating the CiOline 
and SCLK line. Data is then written into the RAM by bringing 
the write enable line on the RAM memory from the high state 
to the low state and back to the high state. 

The IDT7M6032 is offered in a compact 64-pin 600 mil wide 
ceramic dual in-line module. It is constructed using ceramic 
LCC components on a multilayer co-fired ceramic substrate 
and occupies less than 2 square inches of board space. 

The semiconductor components used on all IDT military 
modules are manufactured in compliance with the latest 
revision of MIL-STD-883, Class B, making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 

FUNCTIONAL BLOCK DIAGRAM ADDRESS 
A13-Ao 

SDI 

cill 
SCLK 

PCLK 

+-fL 
+-
+-u 

CS 

WE 

DE I/O 

I 
8 

I 
SDI D SDO 

IDT49FCT818 

Y DE 

8 1 
OE3 

Y31-Y24 

CEMOS and SPC are trademarks of Integrated Device Technology Inc. 

14 

A 

16K x 32 RAM 
8 -IDT71985 

I/O I/O 

I 
8 

I I 
8 

r 
SDI D SDO SDI D SDO 

IDT49FCT818 IDT49FCT818 

Y DE Y DE 

8 1 8 ~ 
OE2 OE1 

Y15-Ya 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

el990 Integrated Device Technology. Inc. 8.49 

I/O 

l 
8 

I 
SDI D SDO 

IDT49FCT818 

Y DE 

8 1 
OEo 

Y7-YO 2714 drw 01 
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IDT7M6032 
16K X 32 WRITABLE CONTROL STORE STATIC RAM MODULE 

PIN CONFIGURATION(1) 

NOTE: 

GND 
OEo 

Yo 
Y1 
Y2 
Y3 

, Y4 

Y5 

Y6 

Y7 

SDI 
c/o 

SCLK 
ROE 

CS 
WE 
OE2 

Y16 

Y17 
Y1a 
Y19 

GND 
Y20 
Y21 
Y22 
Y23 

SDO 
PCLK 

A11 

A12 

A13 

Vee 

DIP 
TOP VIEW 

Vee 
Ao 
A1 
A2 

A3 

A4 
A5 
OE1 
Ya 
Y9 

Y10 
Y11 
GND 

Y12 
Y13 
Y14 

Y15 
A6 
A7 
Aa 
A9 
A10 
OE3 
Y24 

Y25 

Y26 

Y27 

Y2a 
Y29 
Y3Q 
Y31 
GND 

2714 drw 02 

1. For module dimensions, please refer to module drawing M17 in the 
packaging section. 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H H X High-Z Standby 

Standby H L X Dour Standby 

Read L L H Dour Active 

Read L H H High-Z Active 

Wr~e L SPC(1) L SPC(1) Active 

NOTE: 27141b102 

1. See SPC Commands for proper execution of write cycle. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN NAMES 
Pin Name 110 Description 

PCLK I Parallel Data Register Clock 

YO-31 0 Parallel Data Register Output Pins (Yo = LSB, 
Y31 = MSB) 

OEy I Output Enable for Y Bus (Overidden by SPC 
Inst. 8 &14) 

SOl I Serial Data In for SPC Operation. Data and 
command shifts in the Least Significant Bit first 

SDO 0 Serial Data Out for SPC Operation. Data and 
command shifts out the Least Significant Bit 
first 

C/O I Mode Control forSPC 

SCLK I Serial Shift Clock for SPC Operations 

CS I RAM Chip Select 

WE I RAM Write Enable 

Ao-13 I Address Bus Pins 

ROE I Internal RAM Ouput Enable for 0 bus 

27141bIOl 

ABSOLUTE MAXIMUM RATINGS 
Symbol Ratlng(1) Commercial Military Unit 

VTERM Terminal Voltage -0.5 to +7.0 -D.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °c 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output Current 50 50 mA 

NOTE: 2714 tbl03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Symbol Parameter(1) Conditions Typ. Unit 

CIN Input Capacitance VIN = OV 15 pF 

CIN(C) Input Capacitance VIN = OV 60 pF 
Address and Control 

COUT Output Capacitance VOUT = OV 10 pF 

NOTE: 27141b104 

1. This parameter is guaranteed by design, but not tested. 

8.49 2 



IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 

Vee Supply Voltage 4.5 5 5.5 V 

GND Supply Voltage 0 0 0 V 
Grade 

VIH Input High Voltage 2.2 6 V 
Commercial -

VIL Input Low Voltage -0.5(1) - 0.8 V 
Military 

NOTE: 2714 tbl 05 

1. VIL = -3.0V for pulse width less than 20ns. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C and -55°C to + 125°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Data Bus IlA Vee .. Max., VIN = GND to Vee 

IILol Output LeakagellA Vee - Max., CS .. VIH, 
Vour .. GND to Vee 

leel Operating Current mA f = 0, CS ~ VIL, 
Vee = Max.; Outputs Open 

lee2 Dynamic Operating Vee = Max., CS ~ VIL; f = fMAX; 
Current mA Outputs Open 

ISB Standby Supply Current CS ~ VIH, f = fMAX, 
mA Outputs Open 

ISBI Full Standby Supply Current CS ~ Vee - 0.2V, 
mA VIN ~ Vee - 0.2V or ~ 0.2V 

VOH Output High Voltage Vee = Min., IOH = -15mA 

VOL Output Low Voltage Vee = Min., IOL = 32m A 

DC ELECTRICAL CHARACTERISTICS (Continued) 
(Vee = 5V ± 10%, TA = O°C to +70°C and -55°C to +12S°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Data Bus IlA Vee = Max., VIN = GND to Vee 

IILol Output LeakagellA Vee = Max., CS = VIH, 
Your = GND to Vee 

leel Operating Current mA f = 0, CS ~ VIL, 
Vee = Max.; Outputs Open 

lee2 Dynamic Operating Vee = Max., CS ~ VIL; f = fMAX; 
Current mA Outputs Open 

ISB Standby Supply Current CS ~ VIH, f = fMAX, 
mA Outputs Open 

ISBI Full Standby Supply Current CS ~ Vee - 0.2V, 
mA VIN ~ Vee - 0.2V or ~ 0.2V 

VOH Output High Voltage Vee .. Min., 10H .. -15mA 

VOL Output Low Voltage Vee = Min., IOL = 32mA 

8.49 

Min. 

-
-

-

-

-

-

2.4 

-

Ambient 
Temperature GND Vee 
O°Cto +70°C OV 5V± 10% 

·55°C to + 125°C OV 5V±10% 

27141b106 

25n9 30n9 35n9 

Max. Min. Max. Min. Max. Unit 

20 - 20 - 20 IlA 

20 - 20 - 20 IlA 

900 - 800 - 800 mA 

1200 - 1150 - 1050 mA 

450 - 450 - 450 mA 

125 - 125 - 125 mA 

- 2.4 - 2.4 - V 

0.4 - 0.4 - 0.4 V 
27141b107 

45ns 55n5 

Min. Max. Min. Max. Unit 

- 20 - 20 IlA 

- 20 - 20 IlA 

- 800 - 800 mA 

- 1050 - 1050 mA 

- 450 - 450 mA 

- 125 - 125 mA 

2.4 - 2.4 - V 

- 0.4 - 0.4 V 

27141bIOS 
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IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS SV 

Input Pulse Levels GND to 3.0V 

Input RiseIFali Times Sns 

Input Timing Reference Levels 1.SV 

Output Reference Levels 1.SV 

Output Load See Figures 1 and 2 

DATAoUT--~----~ 

255n 30pF* 

SV 

DATAOUT~--Jl4BOQ 
255n SpF* 

2714 drw 31 

2714 drw 12 

Figure 1. Output Load Figure 2. Output Load 
(for tOlZ, tCHZ, tOHZ, tWHZ, and tow) 

AC ELECTRICAL CHARACTERISTICS * Including scope and jig 

(VCC = 5V ± 10%, TA = ooe to +70oe and -55°e to +125°C) 

25n5 30n5 35n5 45n5 55n5 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tAC Address Valid to PCLK 25 - 30 - 35 - 45 - 55 - ns 

tcs CS Valid to PCLK 25 - 30 - 35 - 45 - S5 - ns 

tOESU ROE Valid to PCLK Set Up 15 - 20 - 25 - 30 - 35 - ns 

tPCy PCLK to Output Valid - 13 - 13 - 16 - 16 - 16 ns 

tOE OE Valid to Output Valid 2 13 2 13 2 16 2 16 2 16 ns 
tOHZ(1) OE Negated to Output in High Z 2 12 2 12 2 12 2 12 2 12 ns 

Write Cycle 

tAW Address Valid to End of Write 2~ - 25 - 30 - 35 - 45 - ns 

tcw CS Valid to End of Write 20 - 25 - 30 - 35 - 45 - ns 

twp Write Enable Pulse Width 18 - 23 - 28 - 30 - 40 - ns 

tWCD Cont/Dat to End of Write 22 - 25 - 28 - 30 - 35 - ns 

tAs Address Setup Time 2 - 2 - 2 - 2 - 2 - ns 

NOTE: 27141b109 

1. This parameter is guaranteed by design, but not tested. 

TIMING WAVEFORM OF READ CYCLE NO.1 (1) 

ADDRESS~ __________________________ ~><~ __________ _ 
------/~~-~----------tAc--------~.~J 

t-----------tcs-----------i<I1--+i 

y ---------------------------< 

PCLK 

NOTES: 2714 drw03 

1. WE is high for Read Cycle. 
2. Transition is measured ±200mV from steady state. This parameter guaranteed by design, but not tested. 

8.49 4 



IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 4) 

ADDRESS 

~------------tAW------------~ 

--_~-----t wFj.3)--------~ 

~-----tWCD--------~ --------, 
C/D 

2714 drw 04 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 4) 

ADDRESS 

14-------- tAW ------~ 

~~-----tcw--------~ 

14------tWCD------~ 
---------~ 

2714 drw05 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
4. ROE = VIH. 

II 

8.49 5 



IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS (SPC TIMING) 
(Vce = 5V ± 10%, TA = O°C to +70°C and -55°C to +125°C) 

25n5 30n5 

Symbol Parameter Min. Max. Min. Max. 

tPLH T2 SCLK High to SOO - 15 - 15 

tPHL T3 SOl to SOO (Stub Mode) - 45 - 45 

T4 CID Low to Y - 15 - 15 

T5 SCLK High to Y - 15 - 15 

T6 CID Low to SOO - 15 - 15 

tsu S2 CID to SCLK High . 15 - 15 -

S3 SOl to SCLK High 8 - 8 -

S4 Y or 0 to C/O Low 5 - 5 -
S5 CID to PCLK High 12 - 12 -

tH S6 Y to PCLK High 5 - 5 -
H2 CID from SCLK Low 12 - 12 -
H3 SOl from SCLK High 2 - 2 -
H4 Y or 0 from c/i) Low 2 - 2 -
H5 SCLK High from PCLK High 2 - 2 -
H6 ciD from PCLK High 2 - 2 -
H7 Y from PCLK High 3 - 3 -

tHi1,2) 2z,4z SCLK High to 0 or Y High Z - 15 - 15 

tLi1,2) 3z,5z ciD High to 0 or Y High Z - 15 - 15 

tZHL(1,2) Z2,Z3 ciD Low to 0 or Y Valid 22. 23 - 15 - 15 

tw W1 PCLK (High & Low) 10 - 10 -
W2 SCLK (High & Low) 30 - 30 -
W3 CiDHigh 30 - 30 -

NOTE: 
1. This parameter is guaranteed by design, but not tested. 
2. OE =VIH. 

8.49 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

35n5 45n5 55n9 

Min. Max. Min. Max. Min. Max. Unit 

- 22 - 22 - 22 ns 

- 45 - 45 - 45 ns 

- 20 - 20 - 20 ns 

- 25 - 25 - 25 ns 

- 25 - 25 - 25 ns 

15 15 - 15 - ns 

8 - 8 - 8 - ns 

5 - 5 - 5 - ns 

12 - 12 - 12 - ns 

5 - 5 - 5 - ns 

12 - 12 - 12 - ns 

2 - 2 - 2 - ns 

2 - 2 - 2 - ns 

2 - 2 - 2 - ns 

2 - 2 - 2 - ns 

3 - 3 - 3 - ns 

- 20 - 20 - 20 ns 

- 20 - 20 - 20 ns 

- 20 - 20 - 20 ns 

15 - 15 - 15 - ns 

35 - 35 - 35 - ns 

35 - 35 - 35 - ns 

27141bll0 
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IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

GENERAL AC WAVEFORMS FOR PARALLEL INPUTS AND OUTPUTS 

PCLK 

y 

OEv 

2714 drw 06 

GENERAL AC WAVEFORMS FOR SERIAL PROTOCOL INPUTS AND OUTPUTS 

SCLK 

SOl 

SDO (DECODE) (EXECUTE) 

cio 

2714 drw 07 

8.49 7 



IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED WAVEFORMS OF SERIAL PROTOCOL OPERATIONS 

SCLK 

C/O 

Y ~ SPC Data (Inst. 0) 
D ~ SPC Data (Inst. 2) 

Status-+- SPC Data (Inst. 4) 

D, Y, OE, ___ -< 
PCLK 

SDO 

SCLK 

C/O 

CONNECT TO D (Inst. 5) 
SPC Data~ D (Inst. 9) 

D-------4--< 

tZHL 
~-km 

14----tLZ -.J-® 
2714 drw 10 

Y---' SPC Data SYNCHRONOUS W/PCLK (Inst. 3) 

SCLK 

C/O 

PCLK 

Y 

PARALLEL DATA REGISTER----+ SPC Data (Inst.1) 
SET SERIAL MODE (Inst. 11) 
SET STUB MODE (Inst. 12) 

SCLK 

C/O 

)--t4--+t<If-- t su 

SDO 

tPHL 2714 drw 09 

SPC Data -----+ PARALLEL DATA REGISTER (Inst. 10) 
SPC Data -----+ Y (Inst. 8) 
CONNECT TO Y (Inst. 14) 

SCLK 

C/O 

Y --~r-----r~ 

~ 
--~-----tLZ --4® 

2714 drw 11 

SCP Data~PARALLEL DATA REGISTER SYNCHRONOUS 
W/PCLK (Inst. 3) 

SCLK 

C/O 

PCLK 

2714 drw 13 
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IDT1M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 

DETAILED FUNCTIONAL BLOCK DIAGRAM 
SDI 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

r---
I 

--------------------------------------------, D 

I 
SERIAL PROTOCOL COMMAND & DATA REGISTERS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

cdS _--ili--_~-.;r-""" 

SCLK --+-~>-t----L---..J 

COMMAND 
DECODE 

SDO 

The detailed block diagram consists of two main elements: 
the parallel data register and the SPC data/command regis
ters. T he main data path is from the 0 inputs down to the data 
register and through to the Y outputs. This path is typically 
used during standard operations. For diagnostic or systems 
initialization, the internal SPC data path is used. This path 
allows access between the SPC data and command registers 
and the standard data path, pins and data register. The SPC 
data and command registers are accessed via the SOl, SDO, 
C/O and SCLK pins. 

c/o 

SCLK SDO 

2714drw15 

SPC FUNCTIONAL DESCRIPTION 
The Serial Protocol Channel (SPC) has been optimized for 

the minimum number of pins and the maximum flexibility. The 
data is passed in on a Serial Data Input pin (SOl) and out on 
a Serial Data Output pin (SDO). The transfer of the data is 
controlled by a Serial Clock (SCLK) and a Command/Data 
mode input (C/O). These four pins are the basic SPC pins. To 
the outside, the SPC appears as two serial shift registers in 
parallel-one for command and the other data. The serial 
clock shifts data and the Command/Data (C/O) line selects 
which register is being shifted. The command register is used 

PCLK 

b----OEv 

y 2714 drw 14 

to control loading of data to and from the data register with 
other storage elements in the device. 

With respect to executing an SPC command, there are four 
distinct phases: (1) data is shifted in, (2) followed by the 
command, (3) the command is executed, and (4) data is 
shifted out. During the data mode, data is simultaneously 
shifted into the serial data register while the data in the register 
is shifted out. During the command mode, opcode-type 
information is shifted through the serial ports. The command 
is executed when the last bit is shifted in and the C/O line is 
brought low. The execution phase is ended with the next serial 
clock edge. 

CiO~ 2 r- (E£i§pTE 
D PR a COMMAND) 

SCLK ~ ________ ~. 

ciB 

SCLK 

XFER 

2714 drw 16 
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IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 

SPC data and commands are shifted in through the SDI 
pin, which is a serial input pin, and out through the SDO pin, 
which is a serial output pin. Data and commands are shifted 
in Least Significant Bit first; Most Significant Bit last (Yo = LSB, 
Y15 = MSB). Execution of SPC commands is performed by 
stopping the shift clock SCLK, and lowering the C/O/ine from 
high-to-Iow. Later the SCLK may then be transitioned from 
low-to-high. SPC commands and data can be shifted any
time, without regard for operation. During the execution 
phase, care must be taken that there is no conflict between the 
SPC operation and parallel operation. This means that if the 
SPC operation attempts to load the parallel data register 
(opcode 10) while PCLK is in transition,the results are 
undefined. In general, it is required that the PCLK be static 
during SPC operations. The synchronous commands (op
code 3 and 13), however, allow the PCLK to run. In these 
operations, the high-to-Iow transition of the C/O/ine takes on 
the function of an arm signal in preparation forthe next low-to
high transition of the PCLK. 

SPC COMMANDS 
There are 16 possible SPC opcodes. Fourteen of these are 

utilized, the other two are reserved and perform NO-OP 
functions. The top eight opcodes, 0 through 7, are reserved 
for transferring data into the SPC data register for shifting out. 
The lower eight opcodes, 8 through 15, are used for transfer
ring data from the SPC data register to other parts of the 
device. Two of the commands are also used for connecting the 

SCLK 

C/O 

data in and out pins. SCLK 

OPCODE SPCCOMMAND 

0 Y to SPC Data Register 

1 Parallel Data Register to SPC Data Register 

2 D to SPC Data Register 

3 Y to SPC Data Register Synchronous w/PCLK 

4 Status (OEv, PCLK) to SPC Data Register 

5 Connect Y to 0 

6-7 Reserved (NO-OP) 

8 SPC Data to Y (OE is overidden) 

9 SPC Data to 0 

10 SPC Data to Parallel Data Register 

11 Select Serial Mode 

12 Select Stub Mode 

13 SPC Data to Parallel Data Register Synchronous 
w/PCLK 

14 Connect 0 to Y (OE is overidden) 

15 NO-OP 
27141b111 

Opcode 0 is used for transferring data from the Y output 
pins into the SPC data register. Opcode 1 transfers data from 
the output of the register, before the tri-state gate, into the SPC 
data register. Opcode 2 transfers data from the D input pins 
into the SPC data register. 

C/D 

SCLK 

C/D 

8.49 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Y --+- SPC Data (Inst. 0) 

SOl 

SERIAL 
PROTOCOL 

DATA 
& 

COMMAND 

D 

PARALLEL 
DATA REGISTER PCLK 

REGISTERS 
~----OEv 

SDO Y 

Data Register --+-SPC Data (Inst. 1) 

SDI 

SERIAL 
PROTOCOL 

DATA 
& 

D 

COMMAND ~-.::::::c_----r------' 

2714 drw 17 

PCLK 

REGISTERS 
p-----OEv 

SDO Y 2714drw 18 

D --+- SPC Data (Inst. 2) 

SDI 

DATA 
& 

COMMAND 

REGISTERS 

SDO 

D 

PCLK 

~----OEv' 

Y 2714 drw 19 
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ID17M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 

Opcode 3 transfers data on the Y pins to the SPC data 
register on the next PCLK, thus achieving a synchronous 
observation of the SPC data register in real time. This 
operation can be forced to repeat without shifting in a new 
command by pulsing CiOlow-high-low after each PCLK. As 
soon as data is shifted out using SCLK, the command is 
terminated and must be loaded in again. 

V ~ SPC Data Synchronous w/PCLK (Inst. 3) 

SOl o 

SERIAL 
PROTOCOL 

SCLK 
DATA 

& 
C/O COMMAND 

OEy 

SDO Y 2714 drw 20 

,Opcode 4 is used for loading status into theSPC data 
register. The format of bits is shown below. 

Status ~ SPC Data (Inst. 4) 

SDI D 

SERIAL 
PROTOCOL 

SCLK 
DATA PCLK 

& 
C/D COMMAND 

REGISTERS OEy 

SDO Y 2714 drw 21 

8.49 
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Opcode 5 connects Y to D. Opcodes 6 and 7 are reserved, 
hence designated NO-OP. 

SCLK 

C/D 

SCLK 

c/i) 

Connect V to D (Inst. 5) 

SDO Y 

SPC Data ~ Y (Inst. 8) 

SDI D 

SERIAL 
PROTOCOL 

DATA 
& 

COMMAND 

PARALLEL 
DATA REGISTER 

PCLK 

OEy 

2714 drw 22 

PCLK 

REGISTERS ~----OEY 

SDO Y 2714 drw 23 

11 



IDTIM6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 

Opcode 8 is used for transferring SPC data directly to the 
Y pins. When executing opcode 8, the state of OEv is a "do 
not care"; that is, data will be output even if OEv = HIGH. 
Opcode 9 is used tor transferring SPC data to the D pins. 
Operands 8 and 9 can be temporarily suspended by raising 
the C/O input and resumed by lowering the C/O. As soon as 
SCLK completes transition, the command is terminated. 

SPC Data -+ D (Inst. 9) 

SDI D 

SERIAL 
PROTOCOL 

SCLK 

DATA PARALLEL PCLK & DATA REGISTER 
CiD COMMAND 

REGISTERS OEy 

SDO y 2714 drw 24 

Opcode 10 is used tor transferring data from the SPC data 
register into the parallel data register, irrespective of the state 
of PCLK. However, PCLK must be static between C/O going 
high-to-Iow and SCLK going low-to-high. 

SPC Data -+ Parallel Data Register (Inst. 10) 

SDI D 

SERIAL 
PROTOCOL 

SCLK 

DATA PCLK 
& 

C/O COMMAND 

REGISTERS OEy 

SDO Y 2714 drw 25 

MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

Opcodes 11 and 12 are used to set Serial and Stub Mode, 
respectively. After executing one of these opcodes, the 
device remains in this mode until programmed otherwise. The 
Serial mode is the default mode that the IDT49FCT818 
powers up in. In Serial mode, commands are shifted through 
the SPC command register and then to the SDO pin. This is 
the typical mode used when several varieties of devices that 
utilize the SPC access method are employed on one serial 
ring. 

SERIAL MODE 

DEVICE '1 DEVICE '2 DEVICE #3 DEVICE #4 DEVICE '5 

SDI SDO 

2714 dIw 26 

In Stub mode, SDI is connected directly to SDO. In this 
way, the same diagnostic command can be loaded into 
multiple devices of like type. For example, in four clock cycles 
the same command could be loaded into 8 IDT49FCT818s 
(64-bit pipeline register). Dissimilar devices must be segre
gated into serial scan loops of similar type, as shown below. 
During the command phase, the serial shift clock must be 
slowed down to accommodate the delay from SDI to SDO 
through all of the devices. The slower clock is typically a small 
tradeoff compared to the reduced number of clock cycles. 

STUB MODE 

DEVICE #2 OEVICE #3 DEVICE #4 
SOI~--~---+4---~---+~--~--~SOO 

SOl 
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IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 

Opcode 13 transfers data from the SPC data register to the 
parallel data register on the next PCLK. Opcode 14 connects 
the 0 bus to the Y. Operation 14 can be temporarily sus
pended by raising the c/o input and resumed by lowering the 
c/o input again. The operation is terminated by SCLK. 

SCLK 

C/O 

SCLK 

C/O 

SPC Data ~Parallel Data Register 
Synchronous w/PCLK (Inst. 13) 

SDI D 

SERIAL 
PROTOCOL 

DATA 
& 

COMMAND 

REGISTERS 

SDO Y 

Connect D to V (Inst. 14) 

SDO Y 

PCLK 

OEy 

2714 drw28 

PCLK 

2714 drw 29 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Opcodes 3 and 13 transfer data synchronous to the PCLK 
which means that the high-to-Iow on the c/o input is an arm 
signal. The data and command can be shifted in while the 
PCLK is running. The C/O line is dropped prior to the desired 
PCLK edge and raised before the next edge. Instruction 13 
can be repeated over many times by leaving the C/O line low 
during multiple transitions of the PCLK while not clocking 
SCLK. PCLK cycles can even be skipped by raising the C/O 
input during the desired clock periods. Instruction 3 can be 
repeated by pulSing the c/o high after each PCLK. 

CID 

SCLK 

EXECUTE 
(SPC CMD) ________ --1 

PCLK 

2714 drw 30 

The ability to continuously execute a synchronous com
mand can provide major benefits. For example, the synchro
nous read (Instruction 3, Y to SPC data) instruction could be 
clocked into the SPC data register. Then, it could be continu
ously executed by pulSing the CiOline high. When the whole 
system is stopped (PCLK quiescent), the serial data register 
will contain the next to the last state of the parallel data 
register. That value can be shifted out and the current state 
of the parallel register can then be observed, allowing for the 
observation of two states of the parallel register (the current 
and the previous). 

As companies like lOT continue to integrate more onto 
each device and put each device into smaller packages such 
as surface mount devices, the board level testing becomes 
more complex for the designer and the manufacturing divi
sions of companies. To help this situation, serial diagnostics 
was invented. This allows for observation of critical Signals 
deep within the system. During system test when an error is 
observed, these signals may be modified in order to zero in on 
the fault in the system. 

Serial diagnostics is primarily a scheme utilizing only a few I 
pins (4) to examine and alter the internal state of a system for : 
the purpose of monitoring and diagnosing system faults. It can 
be used at many points in the life of a product: design debug 
and verification, manufacturing test and field service. This 
document describes a serial diagnostic scheme which was 
developed at lOT and will be used in future VLSllogic devices 
designed by lOT. 
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IDT7M6032 
16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT XXX X 

Device 
Type 

x xxx 
Power Speed 

x x 
Package Process/ 

Temperature 
Range 

y~lank Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class 8 

L------------l: C Ceramic DIP (Dual In-line Package) 

30 
25 (Commercial Only) } 

'--------------j 35 Speed In Nanoseconds 
45 
55 (Military Only) 

'------------------1: S Standard Power 

L---------------------l: 7M6032 16K x 32 WCS Module 
2714 drw32 
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8K x 112 IDT7MB6042 (;)® 
WRITABLE CONTROL STORE 
STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• 8K X 112 high-performance Writable Control Store (WCS) 
• Serial Protocol Channel (SPCTM)-reading, writing and 

interrogation 
• High fanout pipeline register 
• Width expandable 
• Designed for high-speed writable control store applications 
• Assembled with lOT's high-reliability vapor phase solder 

ref low process . 
• Compact quad in-line module 
• Single 5V (±1 0%) power supply 
• Inputs and outputs directly TTL-compatible 

DESCRIPTION: 
The 10T7MB6042 is an 8K x 112 Writable Control Store 

(WCS) RAM and pipeline register. It features fourteen 8K x 8 
IOT7164 high-performance static RAMs and fourteen 
IDT49FCT818 Serial Protocol Channel (SPC) registers. These 
devices are arranged to form the 8K x 112 Writable Serial 
Store RAM with Serial Protocol Channel for loading of the 
memory. Each eight outputs of the RAM are connected to the 
D inputs of an IDT49FCT818 in the normal fashion. The 
device has the serial data-in .and serial data-output bits 

FUNCTIONAL BLOCK DIAGRAM 

connected to form a 112-bit Serial Protocol Channel register. 
The command/data (C/O) and Serial Shift C10ck (SCLK) are 
all bus organized across the fourteen lOT 49FCT818 registers. 
The 112 register output bits, 8 from each device, are separately 
brought out to form a 112-bit wide pipeline register on the 
Writable Control Store. 

In normal operation, data from the 112-bit wide memory is 
loaded into the IDT49FCT818 registers on the low-to-high 
transition of PCLK. Reading and writing of the memory by 
means of the Serial Protocol Channel are performed using the 
protocol of the IDT49FCT818. (For details of this operation, 
please referto the IDT49FCT818 data sheet.) The data to be 
loaded can be shifted in the serial data input by using the 
SCLK and a load command executed by shifting the proper 
command word in the serial data input when the C/D line is in 
the command mode. This command will then be executed by 
manipulating the C/D line and SCLK line in the desired 
fashion. Data is then written into the RAM by bringing thewrite 
enable line on the RAM memory from the high state to the low 
state and back to the high state. 

The IOT7MB6042 is offered as a compact, cost-effective 
FR-4 quad in-line module and occupies less than 9 squaro 
inches of board space. 

ADDRESS 
A12 - Ao 

CS 3 CS 

WE 2 WE 

ROE DE 
lID 

SDI-----~ 

ct5 

SCLK 

PCLK 

SDI D SDO 

IDT49FCT818 

Y DE 

Y111- Y104 

13 

A 

8K x 112 RAM 
14 -IDT7164s 

lID 

SDI D SDO 

IDT49FCT818 

Y DE 

Y103 - Y96 

lID 

SDI D SDO 

IDT49FCT818 

Y DE 

Y95 - Ysa 

CEMOS and SPC are trademarks of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

C1990 Integrated Device Technology. Inc. 8.50 

lID 

SDI D SDO 

IDT49FCT818 

Y DE 

Y7 - Yo 

SDO 

2744 drw 01 

SEPTEMBER 1990 

DSC-702112 
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IDT7MB6042 
8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 

PIN CONFIGURATION(1) 

GNO 83 GNO Vee 164 

Ao 2 84 A1 A6 163 

A2 3 85 A3 As 162 

A4 4 86 As A10 161 

SClK 5 87 cio A12 160 

SOl 6 88 Y104 Y7 159 

Y10S 7 89 Y106 Ys 158 

Y107 8 90 Y10S Y3 157 

Y109 9 91 Y110 Y1 156 

Y111 10 92 OE13 OEo 155 

CS1 11 93 WE1 GNO 154 

PClK3 12 94 OE12 Y1S 153 

Y96 13 95 Y97 Y13 152 

Y9S 14 96 Y99 Y11 151 

Y100 15 97 Y101 Y9 150 

Y102 16 98 Y103 Y23 149 

Yss 17 99 Y89 Y21 148 

Y90 18 100 Y91 Y19 147 

Y92 19 101 Y93 Y17 146 

Y94 20 102 Y9S M30(1) OE2 145 

OE11 21 103 OE1o Y31 144 

Yso 22 104 Y81 Y29 143 

Y82 23 105 YS3 Y27 142 

YS4 24 106 Yss Y2S 141 

Y86 25 107 YS7 OE3 140 

Y72 26 108 Y73 Y39 139 

Y74 27 109 Y7S Y37 138 

Y76 28 110 Y77 Y3S 137 

Y7S 29 111 Y79 Y33 136 

OE9 30 112 GNO CSo 135 

PClK2 31 113 OEs PClK1 134 

Y64 32 114 Y6S Y47 133 

Y66 33 115 Y67 Y4S 132 

Y6S 34 116 Y69 Y43 131 

Y70 35 117 Y71 Y41 130 

YS6 36 118 YS7· Yss 129 

Yss 37 119 YS9 Y53 128 

Y60 38 120 Y61 YS1 127 

Y62 39 121 Y63 Y49 126 

OE7 40 122 CS2 OE6 125 

Vee 41 123 Vee GNO 124 

QIP 
TOP VIEW 

NOTE: 
1. For module dimensions, please refer to drawing M31 in the packaging 

section. 

8.50 

COMMERCIAL TEMPERATURE RANGE 

82 Vee 

81 A7 

80 A9 

79 A11 

78 S00111 

n Y6 

76 Y4 

75 Y2 

74 Yo 

73 PClKo 

72 OE1 

71 Y14 

70 Y12 

69 Y10 

68 Ys 

67 Y22 

66 Y20 

65 Y1S 

64 Y16 

63 S0087 

62 Y30 

61 Y2S 

60 Y26 

59 Y24 

58 OE4 

57 Y38 

56 Y36 

55 Y34 

54 ,Y32 

53 WEo 

52 OEs 

51 Y46 

50 Y44 

49 Y42 

48 Y40 

47 YS4 

46 YS2 

45 Yso 

44 Y48 

43 ROE 

42 GNO 

2744 drw 02 
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IDT7MB6042 
8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE COMMER~ALTEMPERATURERANGE 

ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED DC OPERATING CONDITIONS 
Symbol Rating Commercial Unit Symbol Parameter Min. Typ. Max. Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V Vee Supply Voltage 4.5 5.0 5.5 V 
Respect to GND GND Ground 0 0 0 V 

TA Operating Temperature o to +70 °C VIH Input High Voltage 2.2 - 6.0 V 
TBIAS Temperature Under Bias -55 to + 125 °C VIL Input Low Voltage -0.5(1) - 0.8 V 
TSTG Storage Temperature -55 to +125 °C 274411>102 

lOUT DC Output Current 50 rnA NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

27441b101 
NOTE: 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 

may C3USEI permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Grade Ambient GND Vee 
Temperature 

Commercial O°Cto +70°C OV 5.0V ± 10% 
27441b103 

TRUTH TABLE CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Mode CS OE WE Output Power Symbol Parameter(1) Conditions Typ. Unit 

Standby H H X High Z Standby CIN(D) Input Capacitance VIN = OV 10 pF 
Standby H L X DOUT Standby Data 

Read L L H DOUT Active CIN(A) Input Capacitance VIN = OV 120 pF 

Read L H H High Z Active 

Write L SPC(1) L SPC(1) Active 

Address and Control 

COUT Output Ca~acitance VOUT = OV 10 F 
274411>105 

27441b104 NOTE: 
1. This parameter is sampled and not 100% tested. 

PIN DESCRIPTION 
Pin Name 110 Description 

PCLK I Parallel Data Register Clock 

A0-12 I Address Bus Pins (Ao = LSB, A12 = MSB) 

V0-111 I/O Parallel Data Register Output Pins (Vo = LSB, V111 '"' MSB) 

OEy I Output Enable for V Bus (Overidden by SPC Inst. 8 and 14) 

SDI I Serial Data In for SPC Operation. Data and command shifts in the Least Significant Bit first 

SDO 0 Serial Data Out for SPC Operation. Data and command shifts out the Least Significant Bit first 

CID I Mode Control for SPC 

SCLK I Serial Shift Clock for SPC Operations 

CSO I Chip Select for lower order 56 bits (active low) 

CS1 I Chip Select for upper order 56 bits (active low) 

CS2 I Chip Select for all bits (active high) 

WE I Internal RAM Write Enable 

ROE I Internal RAM Output Enable 
27441b106 

NOTE: 
1. See SPC commands for proper execution of write cycle. 
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IDT7MB6042 
8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%,TA = ooe to +70°C) 

Symbol Parameter 

Ilul Input Leakage 
(Address and Control) 

Ilul Input Leakage 
(Data) 

IILOI Output Leakage 

VOL Output Low Voltage 

VOH Output High Voltage 

lee1 Operating Current 

lee2 Dynamic Operating Current 

ISB Standby Supply Current 

ISB1 Full Standby Supply Current 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = ooe to +70°C) 

Test Conditions 

Vee = Max. 
VIN = GND to Vee 

Vee = Max. 
VIN = GND to Vee 

Vee = Max. 
CS = VIH, VOUT = GND to Vee 

Vee = Min., IOl = 32mA 

Vee = Min., IOH = -15mA 

f = 0, CS = VIL, Vee = Max., 
Output Open 

Vee = Max., CS = VIL, f = fMAX 
Output Open 

CS ~ VIH, Vee = Max. 
f = fMAX, Outputs Open 

CS ~ Vee - 0.2V, 
VIN > Vee - 0.2V or < 0.2V 

30ns 35ns 40ns 
Symbol Parameter Min. Max. Min. Max. Min. Max. 

Read Cycle 

tAe Address Valid to PCLK Set Up 30 - 35 - 40 -
tes CS Valid to PCLK Set Up 30 - 35 - 40 -
tOESU ROE Valid to PCLK Set Up 17 - 20 - 25 -
tpey PCLK to Output Valid - 10 - 12 - 15 

tOE OE Asserted to Output Valid - 10 - 12 - 15 

tOHZ OE Negated to Output in High Z - 10 - 12 - 15 

Write Cycle 

tAW Address Valid to End of Write 25 - 30 - 35 -
tew Address Valid to End of Write 25 - 30 - 35 -

twp Write Enable Pulse Width 23 - 28 - 33 -
tweD Cont/Dat to End of Write 23 - 28 - 30 -
tAS Address Setup Time 0 - 0 - 2 -

8.50 

COMMERCIAL TEMPERATURE RANGE 

Min. Max. Unit 

- 100 JlA 

- 15 JlA 

- 15 JlA 

- 0.4 V 

2.4 - V 

- 1500 rnA 

- 2380 rnA 

- 560 rnA 

- 280 rnA 

27441b107 

50ns 60ns 
Min. Max. Min. Max. Unit 

50 - 60 - ns 

'50 - 60 - ns 

30 - 35 - ns 

- 15 - 15 . ns 

- 15 - 15 ns 

- 15 - 15 ns 

45 - 55 - ns 

45 - 55 - ns 

43 - 53 - ns 

35 - 40 - ns 

2 - 2 - ns 

27441b108 
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IDT7MB6042 
SK x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vcc = SV ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

IPLH T2 SCLK High to SOO 

IPHL T3 501 to SOO (Stub Mode) 

T4 C/O Low to Y 

T5 SCLK High to Y 

Ts C/O Low to SOO 

tsu S2 c/o to SCLK High 

S3 SDI to SCLK High 

54 Y or D to C/D Low 

S5 C/O to PCLK High 

IH 56 Y to PCLK High 

H2 C/D from SCLK Low 

H3 SDI from SCLK High 

H4 Y or D to C/D Low 

H5 SCLK High to PCLK High 

Hs C/D from PCLK High 

H7 Y from PCLK High 

IHZ(1.2) 2z,4z SCLK High to D or Y High Z 
ILZ(1·2) 3z,5z C/D High to D or Y High Z 
tzHL(1.2) Z2,Z3 C/D Low to D or Y Valid 

tw Wl PCLK (High and Low) 

W2 SCLK (High and Low) 

W3 C/D High 

NOTES: 
1. Guaranteed but not tested. 
2. OE = VIH. 

30ns 
Min. Max. 

- 15 

- 210 

- 15 

- 15 

- 15 

15 -

8 -
5 -
12 -
5 -
12 -

2 -
2 -

2 -
2 -

3 -
- 15 

- 15 

- 15 

10 -
30 -

30 -

S.50 

COMMERCIAL TEMPERATURE RANGE 

SPCllMING 

35ns 40ns SOns 60ns 
Min. Max. Min. Max. Min. Max. Min. Max. Unit 

- 15 - 22 - 22 - 22 ns 

- 210 - 310 - 310 - 310 ns 

- 15 - 20 - 20 - 20 ns 

- 15 - 22 - 22 - 22 ns 

- 15 - 25 - 25 - 25 ns 

15 - 15 - 15 - 15 - ns 

8 - 8 - 8 - 8 - ns 

5 - 5 - 5 - 5 - ns 

12 - 12 - 12 - 12 - ns 

5 - 5 - 5 - 5 - ns 

12 - 12 - 12 - 12 - ns 

2 - 2 - 2 - 2 - ns 

2 - 2 - 2 - 2 - ns 

2 - 2 - 2 - 2 - ns 

2 - 2 - 2 - 2 - ns 

3 - 3 - 3 - 3 - ns 

- 15 - 20 - 20 - 20 ns 

- 15 - 20 - 20 - 20 ns 

- 15 - 20 - 20 - 20 ns 

10 - 15 - 15 - 15 - ns 

30 - 35 - 35 - 35 - ns 

30 - 35 - 35 - 35 - ns 

27441b109 
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IDT7MB6042 
BK x 112 WRITABLE CONTROL STORE STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS ~ ________________________________ --J><~ ______________ _ 
------J ~~-------------tAC------------~.1 

ROE 

CSa,1,2 

~----------tcs--------~ 

y 

tOE 

PCLK 

2744 drw 03 

NOTES: 
1. WE is High for Read Cycle. 
2. Transition is measured ±200mV from steady state. 
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IDT7MB6042 
BK x 112 WRITABLE CONTROL STORE STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1, (WE CONTROLLED TIMING)(1,2, 3,5) 

ADDRESS )K 
tAW 

CSO.1.2 

~tAS twp(2) 

1 WE /V 

{ tWCD ~I 

c/o / 
2744 drw04 

TIMING WAVEFORM OF WRITE CYCLE NO.2, (CS CONTROLLED TIMING)(1,2,3,4,5) 

ADDRESS )K 
~---------------------------------------
~---------------tAW----------------~ 

CSO.1.2 "l'---___ ------'v/ 
~ tAS ---lJ*'I~t---------tcw-------------+-t 

C/O 

~ r-~------tWCD------~.1 

---~---~/ 
2744 drw 05 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (I'NP) of a low CS and a low WE. 
3. I'NR is measured fromt he earlier of CS or WE going high to the end of the write cycle. 
4. If the CS low transition occurs simultaneously with or after the WE low transition. the outputs remain in the high impedance state. 
5. tRCE = VIH. 

B.SO 7 



IDT7MB6042 
8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

GENERAL AC WAVE FORM FOR PARALLEL INPUTS AND OUTPUTS 

PCLK 

y 

OEy 

2744 drw 06 

GENERAL AC WAVE FORM FOR SERIAL PROTOCOL INPUTS AND OUTPUTS 

SCLK 

SDI 

SDO 

(DECODE) (EXECUTE) 

cio 

~--------tw-------4~ 

2744 drw07 
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IDT7MB6042 
8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

DETAILED AC WAVE FORM OF SERIAL PROTOCOL OPERATIONS 

SCLK 

CiD 

D, Y,OE, 
PCLK 

SDO 

SCLK 

C/o 

D 

Y - SPC Data (Inst. 0) 
D - SPC Data (Inst. 2) 

Status _ SPC Data (Inst. 4) 

CONNECT Y TO D (Inst. 5) 
SPC Data _ D (Inst. 9) 

2744 drw 08 

2744 drw 10 

Y _ SPC Data SYNCHRONOUS W/PCLK (Inst. 3) 

SCLK 

C/O 

PCLK 

Y 

2744 drw 12 

8.50 

PARALLEL DATA REGISTER _ SPC Data (Inst. 1) 
SET SERIAL MODE (Inst. 11) 

SCLK 

CiD 

SDO. 

SET STUB MODE (Inst. 12) 

tH tsu 

2744 drw 09 

SPC Data - PARALLEL DATA REGISTER (Inst. 10) 
SPC Data _ Y (Inst. 8) 

SCLK 

C/O 

Y 

CONNECT D TO Y (Inst. 14) 

2744 drw 11 

SPC Data - PARALLEL DATA REGISTER 
SYNCHRONOUS W/PCLK (Inst. 13) 

SCLK 

C/O 

PCLK 

2744 drw 13 
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DETAILED FUNCTIONAL BLOCK DIAGRAM 
SDI 

COMMERCIAL TEMPERATURE RANGE 

D 

SERIAL PROTOCOL COMMAND AND DATA REGISTERS 

cio -t---.--t---I 

SCLK -t--~+----I 

SDO 

The detailed block diagram consists of two main elements: 
the parallel data register and the SPC data/command registers. 
The main data path is from the D inputs down to the data 
register and through to the Y outputs. This path is typically 
used during standard operations. For diagnostic or system 
initialization, the internal SPC data path is used. This path 
allows access between the SPC data and command registers 
and the standard data path, pins and data register. The SPC 
data and command registers are accessed via the SDI, SDO, 
C/O and SCLK pins. 

SCLK 

SPC COMMAND 
REGISTER 

SPC DATA 
REGISTER 

SPC FUNCTION DESCRIPTION 

cio 

SDO 

2744 drw 15 

The Serial Protocol Channel (SPC) has been optimized for 
the minimum numberof pins and the maximum flexibility. The 
data is passed in on a Serial Data Input pin (SDI) and out on 
a Serial Data Output pin (SDO). The transfer of the data is 
controlled by a Serial Clock (SCLK) and a Command/Data 
mode input (C/o). These four pins are the basic SPC pins. To 
the outside, the SPC appears as two serial shift registers in 
parallel-one for command and the other data. The serial 
clock shifts data and the Command/Data (C/O) line selects 

B.50 

PCLK 

D----OEv 

y 
2744 drw 14 

which register is being shifted. The command register is used 
to control loading of data to and from the data register with 
other storage elements in the device. 

With respect to executing an SPC command, there are four 
distinct phases: (1) data is shifted in, (2) followed by the 
command, (3) the command is executed, and (4) data is 
shifted out. During the data mode, data is simultaneously 
shifted into the serial data register while the data in the register 
is shifted out. During the command mode, opcode-type 
information is shifted through the serial ports. The command 
is executed when the last bit is shifted in and the C/O line is 
brought low. The execution phase is ended with the next serial 
clock edge. 

c/o ~.·2~. (E£!lRTE 
D PR Q COMMAND) 

SCLK. 

C/o 

SCLK 

XFER 

2744 drw 16 
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8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

Y - SPC Data (Inst. 0) 

SDI D 

SERIAL 
PROTOCOL 

SCLK PCLK DATA 

c/o 
AND 

COMMAND 
OEy 

REGISTERS 

SDO Y 
2744 drw 17 

SPC data and commands are shifted in through the SOl pin, 
which is a serial input pin, and out through the SOO pin, which 
is a serial output pin. Data and commands are shifted in Least 
Significant Bit first; Most Significant Bit last (Yo = LSB, Y15 = 
MSB). Execution of the SPC commands is performed by 
stopping the shift clock, SCLK, and lowering the CiOline from 
high-to-Iow. Later the SCLK may then be transitioned from 
low-to-high. SPC commands and data can be shifted anytime, 
without regard for operation. During the execution phase, 
care must be taken that there is no conflict between the SPC 
operation nad parallel operation. This means that if the SPC 
operation attempts to load the parallel data register (opcode 
10) while PCLK is in transition, the results are undefined. In 
general, it is required that the PCLK be static during SPC 
operations. The synchronous commands (opcode 3 and 13), 
however, allow the PCLK to run. In these operations, the high
to-low transition of the C/O line takes on the function of an arm 
signal in preparation for the next low-to-high transition of the 
PCLK. 

Data Register - SPC Data (Inst. 1) 

SPC COMMANDS 
There are 16 possible SPC opcodes. Fourteen of these are SCLK 

utilized, the other two are reserved and perform NO-OP 
functions. The top eight opcodes, 0 through 7, are reserved c/o 
for transferring data into the SPC data registerfor shifting out. 
The lowereightopcodes,8through 15, are usedfortransferring 
data from the SPC data register to other parts of the device. 
Two of the commands are also used for connecting the data 
in and out pins. 

Opcode SPC Command 

0 Y to SPC Data Register 

1 Parallel Data Register to SPC Data Register 

2 D to SPC Data Register 

3 Y to SPC Data Register Synchronous wi PCLK 

4 Status (OEY, PCLK) to SPC Data Register 

5 Connect Y to D 

6-7 Reserved (NO-OP) 

8 SPC Data to Y (OE is overidden) 

9 SPC Data to D 

10 SPC Data to Parallel Data Register 

11 Select Serial Mode 

12 Select Stub Mode 

13 SPC Data to Parallel Data Register 
Synchronous wi PCLK 

14 Connect D to Y (OE is overidden) 

15 NO-OP 
27441b110 

Opcode 0 is used for transferring data from the Y output 
pins into the SPC data register. Opcode 1 transfers data from 
the output of the register, before the tri-state gate, into the SPC 
data register. Opcode 2 transfers data from the 0 input pins 
into the SPC data register. 

8.50 

SCLK 

C/o 

SDI D 

SERIAL 
PROTOCOL 

DATA 
AND 

COMMAND 

PCLK 

n----OEy 
REGISTERS 14----~ 

SDO Y 

o - SPC Data (Inst. 2) 

SDI D 

SERIAL 
PROTOCOL 

DATA 
AND 

COMMAND 

2744 drw 18 

PCLK 

~----OEY 
REGISTERS ~ ___ ~ 

SDO Y 
2744 drw 19 
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Opcode 3 transfers data on the Y pins to the SPC data 
register on the next PCLK, thus achieving a synchronous 
observation of the SPC data register in real time. This 
operation can be forced to repeat without shifting in a new 
command by pulsing C/O low-high-Iow after each PCLK. As 
soon as data is shifted out using SCLK, the command is 
terminated and must be loaded in again. 

Y - SPC Data Synchronous w/PCLK (Inst. 3) 

SOl 0 

SERIAL 
PROTOCOL 

SCLK PCLK DATA 
AND 

C/O COMMAND 
OEy 

REGISTERS 

SDO y 
2744 drw 20 

Opcode 4 is used for loading status into the SPC data 
register. The format of bits is shown below. 

SCLK 

C/O 

650 

PCLK~ 

Status _ SPC Data (Inst. 4) 

SOl 0 

SERIAL 
PROTOCOL 

DATA 
AND 

COMMAND 

REGISTERS 14----~ 

SDO y 

2744 drw 21 

PCLK 

OEy 

2744 drw 22 

8.50 

COMMERCIAL TEMPERATURE RANGE 

Opcode 5 connects Y to D. Opcodes 6 and 7 are reserved, 
hence designated NO-OP. 

SCLK 

C/O 

SCLK 

C/O 

Connect Y to 0 (Inst. 5) 

SOl 

SERIAL 
PROTOCOL 

DATA 
AND 

COMMAND 

REGISTERS 

SDO Y 

SPC Data _ Y (In st. 8) 

SOl D 

SERIAL 
PROTOCOL 

DATA 
AND 

COMMAND 

PCLK 

OEy 

2744 drw 23 

PCLK 

~---OEY 

REGISTERS tt.=;::::::::::::::;::::::::::::::~ 

SDO 
2744 drw 24 

Opcode 8 is used for transferring SPC data directly to the 
Y pins. When executing opcode 8, the state cif OEy is a "do 
not care"; that is, data will be output even if OEY = HIGH. 
Opcode 9 is used for transferring SPC data to the D pins. 
Operands 8 and 9 can be temporarily suspended by raising 
the C/O input and resumed by lowering the C/O. As soon as 
SCLK completes transition, the command is terminated. 

SPC Data - Y (Inst. 9) 

SOl D 

SERIAL 
PROTOCOL 

SCLK PCLK 
DATA 
AND 

c/i) COMMAND 
OEy 

REGISTERS 

SDO y 
2744 drw 25 
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Opcode 10 is used for transferring data from the SPC data 
register into the parallel data register, irrespective of the state 

COMMERCIAL TEMPERATURE RANGE 

STUB MODE 

of PCLK. However, PCLK must be static between C/O going SOl -J--.=..=...:...:.;==+-Jf-==-.:....:,=.=:.:...::.--+-+-=-=::....:....:,,=.=~~ SDO 
high-to-Iow and SCLK going low-to-high. 

SPC Data _ Parallel Data Register (Inst. 10) 

SOl 0 

SERIAL 
PROTOCOL 

SCLK PCLK DATA 

C/O 
AND 

COMMAND 
OEy 

REGISTERS 

SDO Y 
2744 drw 26 

Opcode 11 and 12 are used to set Serial and Stub Mode, 
respectively. After executing one of these opcodes, the 
device remains in this mode until programmed otherwise. The 
Serial mode is the default mode that the IDT49FCT818 
powers up in. In Serial mode, commands are shifted through 
the SPC command register and then to the SDO pin. This is 
the typical mode used when several varieties of devices that 
utilize the SPC access method are employed on one serial 
ring. 

SERIAL MODE 

SDI SDO 

2744 drw27 

In Stub mode, SDI is connected directly to SDO. In this 
way, the same diagnostic command can be loaded into 
multiple devices of like type. For example, in four clock cycles 
the same command could be loaded into 8 IDT49FCT818s 
(64-bit pipeline register). Dissimilar devices must be 
segregated into serial scan loops of similar type, as shown 
below. During the command phase, the serial shift clock must 
be slowed down to accommodate the delay from SDI to SDO 
through all of the devices. The slower clock is typically a small 
tradeoff compared to the reduced number of clock cycles. 

8.50 

2744 drw 28 

Opcode 13 transfers data from the SPC data register to the 
parallel data register on the next PCLK. Opcode 14 connects 
the D bus to the Y. Operation 14 can be temporarily suspended 
by raiSing the C/O input and resumed by lowering the C/O 
input again. The operation is terminated by SCLK. 

SPC Data _ Parallel Data Register 
Synchronous w/PCLK (Inst. 13) 

SCLK 

C/o 

SCLK 

C/O 

SOl D 

SERIAL 
PROTOCOL 

DATA 
AND 

COMMAND 

PCLK 

,0----- OEy 
REGISTERS 14---~ 

SDO y 

Connect 0 to Y (Inst.14) 

SOl 0 

DATA 
AND 

COMMAND 

2744 drw 29 

PCLK 

,0----- OEy 
REGISTERS 14"' ... ".-----..r 

SDO 
2744 drw 30 
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Opcode 3 and 13 transfer data synchronous to the PCLK 
which means that the high-to-Iow on the C/O input is an arm 
signal. The data and command can be shifted in while the 
PCLK is running. The CiOline is dropped prior to the desired 
PCLK edge and raised before the next edge. Instruction 13 
can be repeated over many times by leaving the CiOline low 
during multiple transitions of the PCLK while not clocking 
SCLK. PCLK cycles can even be skipped by raising the cio 
input during the desired clock periods. Instruction 3 can be 
repeated by pulsing the cio high after each PCLK. 

c/O 

SCLK 

EXECUTE 
(SPC CMD) 

PCLK 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiselFall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

ORDERING INFORMATION 

2744 drw 31 

GND to 3.0V 
5ns 
1.5V 
1.5V 

See Figures 1 and 2 

2744 tblll 

lOT XXXX _ A_ ~ _A _ 
Package Device Type Power Speed 

COMMERCIAL TEMPERATURE RANGE 

The ability to continuously execute a synchronous command 
can provide major benefits. For example, the synchronous 
read (Instruction 3, Y to SPC data) instruction could be 
clocked into the SPC data register. Then, it could be 
continuously executed by pulsing the CiOline high. When the 
whole system is stopped (PCLK quiescent), the serial data 
registerwill contain the next to the last state of the parallel data 
register. That value can be shifted out and the current state 
of the parallel register can then be observed, allowing for the 
observation of two states of the parallel register (the current 
and the previous). 

+5V +5V 

4800 4800 

DAT A OUT ---<~-.... DAT A OUT ---<~-.... 

2550 30pF· 2550 5pF • 

2744 drw32 

A 
Process! 

Temperature 
Range 

Commercial (O°C to +70°C) ~Blank 
~------~ K FR-4 QIP (Quad In-Line Package) 

30 } 35 
L....-------------1 40 Speed in Nanoseconds 

50 
60 

'------------------1 S Standard Power 

L....-___________________ -I 7MB6042 8K x 112 WCS Module 

2744 drw 33 
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G® THE SUBSYSTEM'S "FLEXI-PAK" ADVANCE 

CMOS MODULE FAMILY INFORMATION 

Integrated Device Technology, Inc. SRAM, EPROM, & EEPROM MODULES 

FEATURES: 
• High-density modules using high-speed CMOS SRAM, 

EPROM, and EEPROM components. 
• Inter-changeable modules, with equivalent footprints, 

support a wide range of applications 
• Fast access times: 

SRAM: 30ns (max.) - military 
25ns (max.) - commercial 

EEPROM: 95ns (max.) - military 
75ns (max.) - commercial 

EPROM: 150ns (max.) - military 
120ns (max.) - commercial 

• Low power CMOS operation 
• Surface mounted LCC components on a co-fired ceramic 

substrate 
• Offered in a 66-pin, ceramic "PGA-type" HIP (Hex In-line 

Package). occupying only 1 sq. inch of board space 
• Single 5V (± 10%) power supply 
• Multiple ground pins for maximum noise immunity 
• Inputs and outputs directly TTL-compatible 

ORGANIZATIONS 

SRAM: IDT7M4003 - 128K x 8, 64K X 16, 32K x 32 
IDT7M4013 - 512K x 8, 256K X 16, 128K x 32 

SRAM / EEPROM: IDT7M7005 - 64K x 8 / 64K x 8 
64K x 8 / 32K x 16 
32K x 16 / 64K x 8 
32K x 16 / 32K x 16 

IDT7M7025 - 64K x 8 / 256K x 8 
64K x 8 / 128K x 16 
32K x 16/ 256K x 8 
32K x 16 / 128K x 16 

IDT7M7035 - 256K x 8 / 256K x 8 
256K x 8 / 128K x 16 
128K x 16 / 256K x 8 
128K x 16 / 128K x 6 

IDT7M7045 - 256K x 8 / 64K x 8 
256K x 8 / 32K x 16 
128K x 16 / 64K x 8 
128K x 16 / 32K x 16 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

<e1990 Integrated Device Technology. Inc. 8.51 

DESCRIPTION: 
The Flexi-Pak family of modules are high-speed, high

density CMOS memory modules constructed on a multilayer 
co-fired ceramic substrate using either SRAM, EPROM, or 
EEPROM components in leadless chip carriers. 

This family of IDT modules support applications requiring 
stand alone static or programmable memory, or those appli
cations needing a combination of both. All module configura
tions in this family have equivalent footprints, allowing "plug
in compatibility" with each other (Le. interchangeable), ideal 
for a wide range of prototype and debugging applications. 

The Flexi-Pak family utilizes the fastest commercial grade 
and MIL-STD-883, Class B military grade components, giving 
you the highest performance available anywhere. CMOS 
technology offers a low-cost, low-power alternative to bipolar 
and fast NMOS memories. 

All versions of the Flexi-Pak module family are offered in a 
66-pin, ceramic HIP (Hex In-line Package). This HIP package 
is similar to a PGA and allows the designer to fit into 1 sq. inch 
of board space. 

Alii DT military modules are assembled with semiconductor 
components compliant with the latest revision of MIL-STD-
883, Class B. Additional testing and burn-in when assembled 
into a module, make them ideally suited to applications 
demanding the highest level of performance and reliability. 

EEPROM: IDT7M7004 - 128K x 8, 64K X 16, 32K x 32 
IDT7M7014 - 512K x 8, 256K X 16, 128K x 32 

SRAM / EPROM: IDT7M7012 - 64K x 8/ 64K x 8 
64K x 8 / 32K x 16 
32K x 16 / 64K x 8 
32K x 16 / 32K x 16 

IDT7M7002 - 64K x 8/ 256K x 8 
64Kx8/128Kx16 
32K x 16 / 256K x 8 
32K x 16 / 128K x 16 

IDT7M7022 - 256K x 8 / 256K x 8 
256K x 8 / 128K x 16 
128K x 16 / 256K x 8 
128K x 16 / 128K x 6 

IDT7M7032 - 256K x 8 / 64K x 8 
256K x 8 / 32K x 16 
128Kx16/64Kx8 
128Kx16/32x16 

SEPTEMBER 1990 
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t;) IDT CUSTOM MODULE CAPABILITIES 

Integrated Device Technology, Inc. 

As the largest supplierof military and commercial modules, 
lOT Subsystems would like to take this opportunity todiscuss 
an exciting phase of our business: the custom module. To 
facilitate your understanding of our procedures, we have 
attached several documents which should prove helpful. 
These are: 

I. Custom Module Flowchart 
II.' Specification Approval Form 
III. Custom Module Terms and Conditions 
IV. Mini spec example 
V. Design Guidelines (refer to Application Note AN-44) 
VI. Custom Module Product Proposals 
The Custom Module Flowchart outlines the documentation 

flow while the Custom Module terms and conditions are an ad
dendum to our standard terms and conditions found on lOT 
quote forms. Also included is an example of a "mini spec" 
which is a datasheet-like spec for custom modules. An appli-

CEMOS Is a trademark of Integrated Device Technology, Incorporated 

COMMERC~LTEMPERATURERANGE 

cations note on design guidelines is included in this, databook 
(referto AN-44) which is useful forpreliminary custom module 
analysis. Finally, we have included several examples of lOT 
generated module product proposals. These one page pro
posals are used to help stimulate design ideas of custom 
modules for various system applications, i.e. cache, DSP, or 
data buffering. 

Additional information concerning Subsystems quality and 
reliability can be found in our lOT Quality Conformance 
Program brochure available at any of our lOT Sales Offices 
worldwide. 

lOT has a highly trained staff of Field Sales and Application 
Engineers, as well as a factory deSign team to assist you in 
obtaining the optimal solution for your system requirements. 

If any questions arise or further information is needed, 
please contact your lOT sales representative. . 

SEPTEMBER 1990 

<1:11990 Integrated Device Technology, Inc, 8.52 



lOT CUSTOM MODULE CAPABIUTIES 

I. CUSTOM MODULE FLOWCHART 
The purpose of this flowchart is to show how a module 

evolves from an idea into a finished product. 

CUSTOMER CUSTOMER 

IDEA SPECIFICATION 

~ ~ 
lOT lOT SPEC 

REVIEW REVIEW 

I I 
t 

FORMAL 

QUOTATION 

~ 
MINI SPEC AND TERMS/ 

CONDITIONS SUBMITTED 
FOR 

CUSTOMER APPROVAL 

~ 
DESIGN CYCLE 

BEGINS 

~ 
FINISHED MODULES 

lOT 

PRODUCT 

PROPOSALS· 

~ 
CUSTOMER 

REVIEW/CHANGES 

I 

" 

2807 drw 01 

* For several examples of lOT Subsystems Product Proposals, please refer to Section VI of this application note. 

8.52 2 
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lOT CUSTOM MODULE CAPABIUTIES 

II. SPECIFICATION APPROVAL FORM 

CUSTOMER 

~INlTIEGRATIEID IDIEV~CIE TIECHNOlOGY 
SUBSYSTIEMS ID~V~S~OINl 

SPIEC~F~CAlnOINl APPROVAL FORM 

COMPANY XX 

DATE: 05/09/89 

PART NUMBER _____ ID_T_7_M_B4_0_0_9_S2_5_P ________________ __ 

PLEASE FIND A TTACHED THE FOLLOWING DOCUMENTS: 

1. PACKAGE DIMENSIONS - REV. 00 

2. ACIDC PARAMETERS - REV. 01 

3. SCHEMATIC - REV. 00 

4. PIN OUT - REV. 00 

5. lOT TERMS AND CONDITIONS 

REVIEW THE ABOVE SPECIFICA TlONS. YOUR SIGNA TURE BELOW INDICA TES 
ACCEPTANCE OF THE SPECIFICA TlONS LISTED ABOVE. PLEASE RETURN 
THIS FORM TO YOUR lOT SALESPERSON OR REPRESENTATIVE. 

SIGNATURE: 

TITLE: 

DATE: 

8.52 3 



lOT CUSTOM MODULE CAPABIUTIES 

III. CUSTOM MODULE TERMS AND CONDITIONS 

Custom Module 
Terms and Conditions Addendum 

These terms and conditions are addition to the standard Integrated Device Technology terms 
and conditions of Sale. 

1. Ownership 

a. Integrated Device Technology, Inc. will own all equipment and tooling 
manufactured in order to build the required module regardless of any NRE or 
set-up charges paid by Buyer unless specifically agreed to in writing. 

b. Integrated Device Technology, Inc. reserves the right to market the custom 
module as a standard product any time unless otherwise specifically agreed to 
in writing. 

2. Cancellations and Reschedules 

a. In the event that Buyer wishes to cancel all or part of an order, or change the 
scope of an order, the termination or change will be accepted only with the 
specific approval of Integrated Device Technology in writing. 

b. In the event that a cancellation or reschedule occurs prior to the shipment of 
prototypes, the Buyer will be liable for all or part of the tooling and set-up 
charges associated with producing the custom module. 

c. Integrated Device Technology must be notified 90 days in advance of shipment 
of modules for any rescheduling or cancellations. 

3. Specifications 

All specifications of prototypes and subsequent shipments will be agreed to in writing by 
Integrated Device Technology and the Buyer by: 

a. A customer specification formally reviewed and accepted by Integrated Device 
Technology without exception; or 

b. A specification generated by Integrated Device Technology which the Buyer 
agrees to in writing. 

8.52 
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lOT CUSTOM MODULE CAPABIUTIES 

IV. MINI SPEC EXAMPLE 
The following documents are examples of the items found 

in the lOT custom module mini-spec: pin out, electrical char
acteristics, package dimensions, schematic, and terms and 
conditions. 

PIN CONFIGURATION 

GNO 
Do 2 
02 3 

B_A10 4 
B_A20 5 

A2 6 
A4 7 
At 8 
04 9 
06 10 

GNO 11 
CSl 12 
OEl 13 

Os 14 
010 15 
As 16 

A10 17 
WEU 18 

A12 19 
012 20 
014 21 
Vee 22 

8.52 

44 Vee 
43 01 
42 03 
41 B_A11 
40 B_A21 
39 WEL 
38 A3 
37 As 
36 A7 
35 05 
34 07 
33 CS2 
32 OE2 
31 Vee 
30 09 
29 011 
28 A9 
27 An 
26 A13 
25 013 
24 015 
23 GNO 

2807 drw 02 
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Ir~:::]r::::I~(::JI Q[l 
-t=C PIN NO. 1 . 

T- .--- A 

'UaB~~~~8~.fI8~aAAB8AV ~~ ,V ~~ 

~~ 1>l~en~~~~~ 'L-L 

IgoC:Uool==t 
~ 0 cJ 

2807 drw 03 

I~ 
INCHES 

SYMBOL MIN MAX 

A 0.290 0.325 

B 0.016 0.025 

b 0.035 0.070 3024 00 NEW DRAWING 5/17 

C 0.007 0.013 DCN REV DESCRIPTION DATE APPROVED 

D 2.990 3.010 TOLERANCES UNLESS 

G 
OTHERWISE SPECIFIED 
FRAC DEC ANGLES 

± ± ± 
E 0.590 0.625 

APPROVALS DATE 
E1 0.590 0.610 DRAWN 

0 0.10( typ 7MB4009 2(16K X 16) 
CHECKED 

L 0.120 0.170 MARKETING DRAWING 
Q 0.030 0.060 

SCALE I S~E I DRAWING NO. 
T 0.240 0.290 1 :1 
N 44 LEAD DO NOT SCALE DRAWING I SHEET 

K 
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lOT CUSTOM MODULE CAPABIUTIES 

MODULE NAME: 7MB4009 TEMP RANGE: COMMERCIAL REV: 01 

DATE: OS/27/88 

DC ELECTRICAL CHARACTERISTICS AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test Conditions Min. Max. Read Cycle (nS) Write Cycle (nS) 

IILlAI Input leakage Vcc=MAX - 40uA Min. Max. Min. Max. 

(Addr & Control) VIN=GND to Vcc TRC 25 - TWC 20 -
IILol Output leakage Vcc=MAX - 10uA TAA - 25 TCW 20 -

(Data) CS=VIH, VOUT = TACS - 25 TAW 21 -
GND to Vcc TOE - 15 TAS 1 -

Icc1 Operating f=O CS:5VIL - 620mA 
Current Vcc=MAX; 

Output Open 

TOH 5 - TWP 20 -
TPU 0 - TWR 0 -

ICC2 Dynamic Vcc=MAX; - 760mA TPD - 20 TDW 13 -
Operating CS:5VIL; f=fMAX TDH 0 -
Current Output Open 

IS9 Standby Vcc=MAX; CS~VIH - 440mA TRISTATE PARAMETERS 
Supply Current f=fMAX 

Outputs Open Min. Max; Min. Max. 

IS91 Full Standby CS~Vcc-0.2V - 120mA TClZ 5 - TOHZ - 15 
Supply Current VIN>Vcc-0.2 TCHZ - 12 TWHZ - 7 

or <0.2V 
TOLZ 5 - TOW 5 -

IOL Output low Vcc=MIN VOL=O.4 8mA -
Current COMMENTS: 

2807 tblO2 

IOH Output High Vcc=MIN VOH=2.4 - -4mA 
Current 

IILldl Input leakage Vcc=MAX - 10uA 
(Data) VIN=GND to Vcc 

2807 tbl 01 
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lOT CUSTOM MODULE CAPABILITIES 

V. DESIGN GUIDELINES 
Please refer to Application Note AN-44 for a more detailed 

look at custom module design guidelines. 

VI. IDT APPLICATION SPECIFIC 
CONCEPTS (PRODUCT PROPOSALS) 

This section includes a numberof product proposals which 
not only demonstrate lOT's applications abilities, but also how 

8.52 

those abilities can be used to solve real engineering problems. 
The concept of translating a customer's unique memory 
intensive building block becomes reality by using the Subsys
tem Division's engineering expertise. Use this section as a 
guide to better understand if lOT's custom module capabilities 
may be appropriately utilized in your application. 

9 



~ 
16 BYTE INSTRUCTION/16K BYTE PRODUCT 

DATA CACHE MODULE FOR PROPOSAL 

THE IDT79R3000 CPU IDT7MB6074 
Integro'lted Device Technology, Inc. 

FEATURES: 
• Family member in a group of pin compatible high speed 

CMOS static RAM modules to support the IDT79R3000 
RISC CPU 

• Organized as a 16K byte instruction and 16K byte data 
cache 

• Operating frequencies to support 12MHz, 16.7MHz, 
20MHz, and 25MHz IDT79R3000 

• Available in a high-density, low profile 160 pin PIP (Pent 
In-line Package) 

• Surface mounted plastic components on an FR-4 sub-
~~e . 

• On-chip address latches for direct interface to the 
IDT79R3000 CPU 

• Inputs/outputs directly TTL compatible 
• Single 5V (±10%) power supply 
• Multiple ground pins for maximum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 
INSTRUCTION CACHE 

A (0-6) 
4Kx 16 

Latched RAM 

WE (5), OE (5), CS (5) --+---'F-----:T 
LE3 --+---. 

A (7-12) 4Kx 16 
Latched RAM 

WE (6), OE (6), cs (6) -t-t--;========~-----. 

WE (7), OE (7), cs (7) -+----+----
LE4 --r---. 

0(0-15) 

0(16-31) 

0(32-47) 

DESCRIPTION: 
The IDT7MB6074 is a dual-banked 16K byte instruction 

cache and 16K byte data cache for the IDT79R3000 CPU. 
The IDT7MB6074 uses 8 IDT71586 (4K x 16) high speed 
CMOS latched static RAMs on a multilayer epoxy laminate 
substrate (FR-4). Extremely high speeds are achieved using 
IDT's high performance, high reliability CEMOSTM technol
ogy. The construction and specifications of this module have 
been optimized to suport its use as a complete instruction 
and data cache for the MIPS R3000 (RISC CPU). 

The IDT7MB6074 is organized as two separate banks of 
static RAM with on-chip address latches. The two banks share 
a common 12-bit address bus and a common 64-bit data bus. 
The chip slect, write enable, RAM output enable and latch 
enable controls for the two banks are brought out separately 
to support interleaved access. 

This module is designed to facilitate the implementation of 
the highest performance caches for the IDT79R3000 archi
tecture while consuming minimum board space. As part of a 
family of pin compatible caches, the IDT7MB6074 provides 
the optimum solution for customers requiring a 16K byte 
instruction cache and a 16K byte data cache. 

The pent in-line package (PIP) configuration allows 160 
leads to be placed in five rows on a horizontal mount package 
3.5 inches long, 1.4 inches wide and 350 mils tall. All inputs 
and outputs of the IDT7MB6074 are TTL compatible and 
operate from a single 5V power supply. 

PIN NAMES 

Do - 063 Data Inputs/Outputs 
Ao - All Addresses 

0(48-63) CSl - CSs Chip Selects 

WE (S), OE (S), CS (S) --------

DATA CACHE 

A (0-6) -----.-~ 
4Kx 16 

Latched RAM 
L......z,---------.,--...J 

WE (1), OE (1), CS (1) --+---'F-----" 
LE1 --+----. 

A (7-12) --~-+-~ Lal~ed k6
AM 

WE (2), OE (2), CS (2) L..-___ ---r __ ...J 

WE (3), OE (3), CS (3) -+----+-----' 
LE2 --r---. 

WE (4), OE (4), CS (4) _______ --1 

PIP 
TOP VIEW 

CEMOS Is a trademark of Integrated Device TechnOlogy, Incorporated 

COMMERaALTEMPERATURERANGE 
101990 Integrated Device Technology. Inc. 

WEl - WEs Write Enables 
OEl - OEs Output Enable 
LEl - LE4 Latch Enables 
Vcc Power Supply 

0(0-15) L....::::G:.:.:N~D~ __ ...I...--.::G:.:.:ro~u:.:.:n:.:::.d _________ --,-...J 

28071bl03 

0(16-31) 

0(32-47) 

0(48-63) 

2807 drw 05 
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t;) 128K BYTE SECONDARY CACHE PRODUCT 

MODULE FOR THE i486™ PROPOSAL 

MICROPROCESSOR IDT7MP6086 
Integrated Device Technology, Inc. 

FEATURES: 
• High density 128K byte direct mapped secondary cache 

module 
• Family member of pin compatible i486 cache modules 
• Uses the IDT71589 32K x 9 CacheRAMTM with burst 

counter and self-timed write 
• Matches all timing and signals of the i486 processor 
• Operates with i486 speeds of up to 40MHz 
• 72 lead FR-4 SIMM (single in-line memory module) 
• Single 5V (±10%) power supply 
• Inputs/outputs directly TIL compatible 
• Multiple ground pins for maximum noise immunity 

PIN CONFIGURATION 

GNO 
GNO 
vcc 

00 
01 
02 
03 
04 
05 
06 
07 
08 

WEo 
WEl 

09 
010 
011 

GNO 
·012 

013 
014 
015 
016 
017 
Ao 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 

AOs 
ClK 
Vcc 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

f 

GNO 
CS 
OE 
A9 

Al0 
All 
A12 
A13 
A14 
018 
019 
D20 
021 
022 
023 
024 
025 
026 

GNO 
WE2 
WE3 
027 
D28 
029 
D30 
031 
032 
033 
034 
035 
POo 
PD1 
P02 

VCC 
GNO 
GNO 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

J 

DESCRIPTION: 
The IDT7MP6086 is a 128K byte direct mapped secondary 

cache module.The IDT7MB6086 uses 4 IDT71589 32K x 9 
CacheRAMs in plastic surface mount packages mounted on 
a multilayer epoxy laminate (FR-4) substrate. Extremely high 
speeds are achieved using IDT's high performance, high 
reliability CEMOSTM technology. This module is designed to 
facilitate the implementation of the highest performance sec
ondary caches forthe i486 architecture while using low speed 
logic devices and consuming minimum board space. 

The I DT7M P6086 data RAMs contain a full set of write data 
and address registers. These registers are combined with the 
internal write abort logic to allow the processor to generate a 
self-timed write based upon a decision which can be left until 
the end of the write cycle. 

An internal burst address counter accepts the first cycle 
address from the processor and then cycles through the 
adjacent four locations using the i486's burst refill sequence 
on appropriate rising edges of the system clock. 

Three program identification pins are provided so that the 
system can uniquely identify the IDT7MP6086. 

The single in-line package configuration allows 72 leads to 
be placed on a package 4.0 inches long, 0.55 inches tall and 
0.25 inches thick. The IDT7MP6086 is available to interface 
with a 40MHz i486. All inputs and outputs of the IDT7M P6086 
are TIL compatible and operate from a single 5V power 
supply. 

FUNCTIONAL BLOCK DIAGRAM 

Cache 
Control 

logic 

PIN NAMES 

00 - 035 
Ao - A14 
CS 
WEo - WE3 
OE 
ClK 

1486 

bS+---r--..., A 2·16 

R+.+---r---' D 0-35 

ADS 
(-:0'.,"+------, 

Oata Inputs/Outputs 
Address 
Data RAM Chip Select 
Oata RAM Byte Write Enables 
Oata RAM Output Enable 
Processor Clock 

ClK 

2807 drw 07 

SIMM 
FRONT VIEW 

2807 drw 06 AOS Address Strobe 

Cache RAM. CEMOS is a trademark of Integrated Device Technology. Incorporated 
1486 is a trademark cI Intel Corporation 

COMMERaALTEMPERATURERANGE 

«:>1990 Integrated Device Technology. Inc. 
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POO - P02 
Vcc 
GNO 

Program Identification 
Power 
Ground 2807 tbl 04 
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IDnMP6086 128KB SECONDARY CACHE MODULE COMMERCIAL TEMPERATURE RANGE 

PROGRAM 1.0. TABLE 

PDo Cache Size GND = 128KB 

NC = No Cache 

PDl Wait States GND =0 

NC= 1 

PD2 Processor Speed GND = 33MHz 

NC = 40MHz 

NOTE: 
1. NC = No Connect. 

I 

8.52 12 



~ 
128K BYTE SECONDARY CACHE PRODUCT 

MODULE FOR THE i486™ PROPOSAL 

MICROPROCESSOR IDT7MP6089 
Integrated Device Technology, Inc. 

FEATURES: 
• High density 128K byte direct mapped secondary cache 

module with tag and validity RAM 
• Family member of pin compatible i486 cache modules 
• Uses the IDT71589 32K x 9 CacheRAMTM with burst 

counter and self-timed write and IDT6178 4Kx4 cache 
tag RAM 

• Matches all timing and signals of the i486 processor 
• Operates with i486 speeds of up to 40MHz 
• 110 lead FR-4 ZIP (zig-zag in-line memory module) 
• Single 5V (±1 0%) power supply 
• Inputs/outputs directly TTL compatible 
• Multiple ground pins for maximum noise immunity 

FUNCTIONAL BLOCK DIAGRA.M 

i486 

pin A14 
14--- Clod< 

32K x 36 data RAM Generator 

4 x 1DT71589 

Cs AO-14 ~ 
4/ BWEo-3 

00-35 
/ ADS 

Cache 
OE ClK ..)-

Control 4K x 16 lag RAM 

logiC VCC 4 x IDT6178 

1 
TWEI AO-l1 1}Lt 15/ 

/ -- 00-14 
TOEI 

C')- ClR MATCHI ~ 

4K x 16 lag RAM 
4 x IDT6178 

TWEo AO-Il ~O -- 00-14 1--1--TOEo 
-

L-- ClR MATCH 0 t-"1 
/ 

4 4K x 4 valid~y RAM 
1 x IDT6178 

VWEI AO-ll H> --
VOEI VOo-3 f--I--

" ClR 

4K x 4 valid~y RAM 
1 x IDT6178 

VWEo AO-ll I----
VOEo VOo-3 I--

L- ClR 

CachaRAM, CEMOS is a trademark 01 Integrated Device Technology, Incorporated 
1486 Is a tradamark ci Intal Corporation 

COMMERCIAL TEMPERATURE RANGE 

«:l1990 Integrated Devlca Technology, Inc. 

i486 

00-35 
ADS 
ClK 

A 2-16 
A 17-31 

2807 drw DB 

DESCRIPTION: 
The IDT7MP6086, a 128K byte direct mapped secondary 

cache module with tag and validity RAM, is a family member 
of pin compatible i486 cache modules_ The IDT7MB6089 
uses 4 IDT71589 32K x 9 CacheRAMs, 10 IDT6178 4K x4 
cache-tag/resettable RAMs, and logic in plastic surface mount 
packages all mounted on a multilayer epoxy laminate (FR-4) 
substrate. Extremely high speeds are achieved using IDT's 
high performance, high reliability CEMOSTM technology. This 
module is designed to facilitate the implementation of the 
highest performance secondary caches for the i486 architec
ture while using low speed programmable logic devices and 
consuming minimum board space. 

The IDT7MP6089 data RAMs contain a full set of write data 
and address registers. These registers are combined with the 
internal write abort logic to allow the processor to generate a 
self-timed write based upon a decision which can be left until 
the end of the write cycle. An internal burst address counter 
accepts the first cycle address from the processor and then 
cycles through the adjacent four locations using the i486's 
burst refill sequence on appropriate rising edges of the system 
clock. 

The IDT6178s provide the system with several tag and 
valid controls for further flexibility in cache operation. 

The zig-zag in-line package configuration allows 110 leads 
to be placed on a package 5.65 inches long, 0.50 inches tall 
and 0.35 inches thick. The IDT7MP6089 is available to inter
face with a 40MHz i486. All inputs and outputs of the 
IDT7MP6089 are TTL compatible and operate from a single 
5V power supply. 

8.52 

PIN NAMES 

Do - 35 

A2-31 
CS 
BWEo-3 
OE 
TWEo-l 
TOEo-l 
ClK 
MATCHo-l 
ClR 
VDO-3 
VOEO-l 
VWEO-l 
ADS 
Vec 
GND 

Data Inputs/Outputs 
Address 
Data RAM Chip Select 
Data RAM Byte Write Enable 
Data RAM Output Enable 
Tag RAM Write Enable 
Tag RAM Output Enable 
Processor Clock 
Tag RAM Match 
Valid RAM Clear 
Valid Data 
Valid Output Enable 
Valid Write Enable 
Address Strobe 
Power 
Ground 

2B07 tbl 05 
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t;) 64K BYTE CACHE MODULE FOR PRODUCT 

THE MC68030 MICROPROCESSOR PROPOSAL 
IDT7MP6030 

Integr.ated Device Technology, Inc. 

FEATURES: 
• High density 64K byte unified cache data and tag 

module 
• 50MHz MC68030 operation 
• 64K bytes with 16 byte line size 

- 16K x 32 data cache 
- 4K x 16 tag RAM 
- 4K x 4 validity RAM 

• Write through architecture 
• Matches all timing and signals of the MC68030 micro

processor 
• Cache coherency/shared memory supported through 

MC68030 local bus arbitration 
• 90 lead FR-4 ZIP (zig-zag in-line package), 
• Single 5V (±10%) power supply 
• Inputs/outputs directly TTL compatible 
• Multiple ground pins for maximum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 

16K x 32 data RAM 
8x IOT6198 

CS A0-13 ~ MC68030 

4L - 00-31 00-31 
WO-3 / 

-
OE 

Cache 
Control 4K x 16 tag RAM 

Logic 4x IOT6178 
VCC 12 16/ - A0-11 A0-15 

TWE / / 

- 00-15 A16-31 
TOE 

- CLR MATCH 0-3 ~ 

4/ , 
4K x 4 validity RAM 

1 x IOT6178 

- A0-11 ~ VWE 
00-3 f4-

VOE 

CLR 

4 , 

2807 drw 09 

CEMOS Is a trademark 01 Integrated Device Technology. Incorporated 

COMMERCIAL TEMPERATURE RANGE 

ICI990 Integrated Device Technology. Inc. 
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DESCRIPTION: 
The MC68030 can achieve its maximum po'tential through 

the use of a zero wait state cache memory, especially when 
running at speeds of at least 33M Hz_ The IOT7MP6030 is a 
fully integrated 64K byte direct mapped unified cache with tag 
and validity RAM. A 16 byte line size dictates a 4K deep cache
tag. The validity RAM contains the valid/invalid state of each 
of the four longwords within the selected cache line. 

A direct mapped cache is used because the higher cache 
bandwidth more than compensates for a slightly lower hit rate 
compared with an n-way set associative cache. HiVmiss logic 
is left off board in orderto give the designer maximum freedom 
in the implementation. A detailed timing analysis for the 
I0T7MP6030 is provided in lOT Application Note AN-46. 

The IOT7MP6030 uses 810T619816Kx 4 static RAMs and 
5 IOT6178 4Kx4 cache tag RAMs in plastic SOJ packages 
mounted on a multilayer epoxy laminate (FR-4) substrate. Ex
tremely high speeds are achieved using lOTs high perform
ance, high reliability CEMOSTM technology. 

ThE IOT7MP6030 is designed to facilitate the implemen
tation of the highest performance secondary caches for the 
MC68030 architecture while consuming minimum board space. 
The vertical zig-zag in-line configuration allows 90 leads to be 
placed on a package 5.3 inches long, 0.5 inches tall and 0.35 
inches thick. All inputs and outputs of the IOT7MP6030 are 
TTL compatible and operate from a single 5V power supply. 

PIN NAMES 

Do - 31 
Ao- 31 
CS 
WEo-3 
OE 
TWE 
TOE 
MATCHo-3 
CLR 
VDO-3 
VOE 
VWE 
vcc 
GND 

Data Inputs/Outputs 
Address 
Data RAM Chip Select 
Data RAM Byte Write Enable 
Data RAM Output Enable 
Tag RAM Write Enable 
Tag RAM Output Enable 
Tag RAM Match 
Valid RAM Clear 
Valid Data 
Valid Output Enable 
Valid Write Enable 
Power 
Ground 

SEPTEMBER 1990 
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G 64K BYTE CACHE MODULE 

Integrated Device Technology, Inc. 

FEATURES: 

· High density 64K byte cache with tag 

· Low profile 90 pin ZIP (zig-zag in-line vertical package) 

· Fast access time: 15ns (max.) 
Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

· Single 5V (±1 0%) power supply 

· Inputs/outputs directly TTL compatible 

· Multiple ground pins for maximum noise immunity 

DESCRIPTION: 
The IDT7M P6059 is a 64K byte cache module constructed 

on an epoxy laminate (FR-4) substrate using 81DT619816K 
x 4 static RAMs and 5 IDT6178 4Kx4 cache tag RAMs in 
plastic SOJ packages. Extremely high speeds can be achieved 
due to the use of static RAMs fabricated in lOT's high perform-
ance, high reliability CEMOSTM technology. The IDTMP6059 
is available with access times as fast as 15ns with minimal 
power consumption. 

The IDT7MP family of ZIPs, DSIPs and SIPs offers the 
optimum in packing density and profile height. The 
I DT7MP6059 is packaged in a 90 pin FR-4 ZIP (zig-zag in-line 
vertical package).The dual row configuration allows 90 pins to 
be placed on a package 4.7 inches long and 0.35 inches wide. 
At only 0.50 inches high, this low profile package is ideal for 
systems with minimum board spacing. 

All inputs and outputs of the IDT7MP6059 are TTL compat-
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro-
vides equal access and cycle times for ease of use. 

FUNCTIONAL BLOCK DIAGRAM 

TAGCS TAG WE 

20 
CLK > ( • TAG Co I 

Co 

14 ~ 
Address ,-

~ 
;;r 32 

- :-'" ~~,£-... Data 
( 

-.~ WEo·3 
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PIN CONFIGURATION 

GNO 
Vee 

Ao 
A2 
A4 
A6 
A8 
A9 

Al0 
GNO 

All 
A12 
A13 

ClK 
TAG 00 
TAG-Ol 
TAG-02 
TAG-03 
TAG-04 
TAG-Os 
TAG-06 

GNO 
TAG 07 
TAG-08 
TAG-09 

TAG Dlo 
TAG-011 
TAG-012 
TAG-013 
TAG-014 
TAG-OIS 
TAG-016 

GNO 
TAG 017 
TAG-018 
TAG-019 
TAG CS 
TAG_WE 

031 
030 
029 
028 

WE3 
Vee 

GNO 

PIN NAMES 

1/00-31 
Ao - 13 
CS 
WEo-3 
OE 
ClK 
TAGWE 
TAGCS 
Vee 
GNO 

1 
3 2 
5 4 
7 6 
9 8 

11 10 
13 12 
15 14 
17 16 
19 18 
21 20 
23 22 
25 24 
27 26 
29 28 
31 30 
33 32 
35 34 
37 36 
39 38 
41 40 
43 42 
45 44 
47 46 
49 48 
51 50 
53 52 
55 54 
57 56 
59 58 
61 60 
63 62 
65 64 
67 66 
69 68 
71 70 
73 72 
75 74 
77 76 
79 78 
81 80 
83 82 
85 84 
87 86 
89 88 

90 

ZIP 
TOP VIEW 

Oata Inputs/Outputs 
Address 
Chip Select 
Write Enables 
Output Enable 
Processor Clock 
Tag Write Enable 
Tag Chip Select 
Power 
Ground 

PRODUCT 
PROPOSAL 

IDT7MP6059 

GNO 
Vee 
Al 
A3 
As 
A7 
00 
01 
02 
GNO 
03 
04 
05 
06 
07 
WEo 
08 
09 
010 
011 
Vee 
GNO 
012 
013 
014 
015 
WEI 
016 
017 
018 
019 
020 
GNO 
021 
022 
023 
WE2 
024 
025 
026 
027 
OE 
CS 
Vee 
GNO 

2807 drw 11 
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G 16-BIT FOUR-PORT RAM-BASED PRODUCT 

MATRIX MULTIPLICATION ENGINE PROPOSAL 
IDT7M900V 

MODULE 
IntegrOlted Device Technology, Inc. 

FEATURES: 
• Complete matrix multiplication engine building block 
• Extremely high performance: 

Commercial- 30ns clock cycle time (max.) 
Military - 40ns clock cycle time (max.) 

• Independent computational operations and I/O access 
• 128 pin quad in-line module package (alP) 
• Semiconductor components manufactured using JOT's 

high performance CEMOSTM technology 
• Modules available with semiconductor components 

compliant to MIL-STD-883, Class B 

DESCRIPTION: 
Matrix multiplication is one of the most often used opera

tions in DSP algorithms. In addition, matrix multiplication is the 
basic operation at the heart of computer graphics. For ex
ample, changing the position, orientation and size of objects 
in a drawing requires a geometrical transformation which is 
generally represented by a series of matrix multiplications. In 
high performance systems, a matrix multiplication engine 

PIN NAMES 

Do - 15 

ClK 
ACo·47 
Fo - 15 

RCo-15 
MCo·10 
Vee 
GND 

1/0 Databus 
Clock 
Address Generator Controls 
Address Generator Flags 
Four-port RAM Control 
Multiplier-Accumulator Control 
Power 
Ground 

CEMOS Is a trademark of Integrated Device Technology. Incorporated 

2807 tbl 08 

MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

(MME) such as the IDT7M900V is necessary to facilitate the 
operation. 

The IDT7M900V consists of 2 IDT7052 2K x 8 four-port 
RAMs, one IDT721 0 16 x 16-bit multiplier-accumulator, and 
four IDT7383 1S-bit ALUs surface mounted on a co-fired 
ceramic substrate configured as a 128 pin quad in-line module 
package. With the IDT7052 four-port SRAM, system design
ers can considerably improve the performance and simplify 

. the implementation of an MME versus a conventional single
port RAM implementation. The IDT721 0 can do either multi
ply or multiply-accumulate function. Operands at I/O ports are 
all1S-bit, but 32-bit precision is preserved at internal compu
tation. A mode control pin allows userto select data format as 
two's complement or unsigned number. All the internal 
registers can be clocked to provide pipelined architecture, in 
which multiplication results are generated every clock cycle. 

All inputs and outputs of the IDT7M PS030 are TTL compat
ible and operate from a single 5V power supply. Alii DT military 
module semiconductor components are compliant to the 
latest revision of MIL-STD-883, Class B, making them ideally 
suited for applications demanding the highest level of per
formance and reliability. 

SEPTEMBER 1990 

<C1990 Integrated Device Technology. Inc. 
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lOT CUSTOM MODULE CAPABIUTIES 

BLOCK DIAGRAM 

Initial Address and Controls 
ACO-47 

ClK .. • • T 
..:> Pipeline Reg I ~. Pipeline Reg l> Pipeline Reg I l> Pipeline Reg I • • • t 

L FO-15 Address Address Address Address 

"- Generator Generator Generator Generator 

1 2 3 4 

t t t t 
l) Pipeline Reg I I) Pipeline Reg \) Pipeline Reg I I) Pipeline Reg I 

Main 

~ 
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~ 8K x 36 FIFO MODULE IDT7M2001 

Integrated De\'lce Technology, Inc:. 

FEATURES: 
• First-ln/First-Out memory module 

• Asynchronous and simultaneous read and write 

• Configurable as 8K x 36 or 16K x 18 unidirectional or 8K 
x 18 bidirectional FIFO 

• Multiple status flags: Full, Empty 

• Ultra-high-speed: 40ns access time 

• Fully expandable by both word depth and/or bit width 

• Dual-port zero fall-through time architecture 

• Available in high-density 1 08-pin quad in-line FR-4 
package 

DESCRIPTION: 
The IDT7MB2001 is a FIFO module that consists of eight 

IDT72041s (4K x 9). The IDT72041 is a dual-ported memory 

FUNCTIONAL BLOCK DIAGRAM 
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that utilizes a special first-inlfirst-out algorithm that loads and 
empties data on a first-inlfirst-out basis. 

The IDT7MB2001 is user-configurable in three modes: 
- An 8K x unidirectional FIFO, or 
- A 16K x 18 unidirectional FI FO, or 
- An 8K x 18 bidirectional FIFO. 
In all three modes, the module offers two flags, Full and 

Empty, to prevent data overflow and underflow. Expansion 
logicofthe IDT72041 sallows widerand/ordeeper FIFOsto be 
created using multiple devices without external logic. 

The module also allows asynchronous and simultaneous 
read and write operations. The dual-port RAM array allows 
zero fall-through time and a ninth bit is provided for every byte 
to store parity. 

Access time is as fast as 40ns. The module is offered in a 
high-density 1 08-pin quad in-line package. 
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IDT7MB2001 8K x 36 FIFO MODULE COMMERCIAL TEMPERATURE RANGE 

FUNCTIONAL BLOCK DIAGRAM (Continued) 
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G 36-BIT TO 9-BIT BIDIRECTIONAL IDT7M2002 

FIFO MODULE 
Integrated Device Technology. Inc. 

FEATURES: 
• First-ln/First-Out memory module 

• Asynchronous and simultaneous read and write 

• 36-bit data bus on one side; 9-bit data bus on other side 

• All logic required for conversion between 36- and 9-bit 
buses included on board 

• 4K x 36-bit to 16K x 9-bit deep 

• Selectable LSB or MSB first on 9-bit side 

• Bidirectional 

• Latching transceiver for LS a bits between the two buses 

• Total cycle time 45ns 

FUNCTIONAL BLOCK DIAGRAM 

WRITE 
W 
D 

W 
D 

W 
D 

1/036 W 

y 
R 

OE 
Y 
R 

OE 
Y 
R 

OE 
Y 
R 

OE 

D 

W 
D 

W 1---+---1 
~--=D:-i 

W 
D 

READ 

CEMOS Is a trademark of Integrated Device Technology, Incorporated 

COMMERCIAL TEMPERATURE RANGE 

el990 Integrated Device Technology, Inc. 
8.52 

DESCRIPTION: 
This module is a FI FO that has upt to a I DT72041 s (4K x 9) 

on board. The module is bidirectional with 4K x 36 transform
ingto 16Kx90none side andbackt04Kx360ntheotherside. 
All logic necessary to control the conversion between 36 and 
9 bits is included on the module. 

On the 9-bit side, there is a DIRN pin which determines 
whether the 36 bits of data is presented to the 9-bit side's most 
significant byte first or least significant byte first and, con
versely, whether the 9-bit side data is being entered MSB or 
LSB first. 

Included on-board is an a-bit transceiver with separate 
latch enables for each side to allow the passing of status 
between the buses. 

Access time is as fast as 40ns. The module is offered in a 
high-density 10a-pin quad in-line package. 
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UNDERSTANDING THE APPLICATION 

IDT7201/7202 FIFO NOTE 
AN-01 

Integrated Device Technology, Inc. 

by Michael J. Miller 

INTRODUCTION 
This articlediscusses several different types of FIFOqueues, 

their implementation, their performance and their use. Data, 
or information in computers, is processed as words or bytes in 
a predominantly serial fashion. There are producers and 
consumers of information that are connected by busses. 
Often there is a mismatch in the rate at which data is produced 
and the rate at which it can be accepted. The data is therefore 
buffered in serial lists until it can be used. The serial lists are 
stored in memory and require overhead to maintain them. 
These First-In-First-Out (FIFO) structures can be implemented 
at many levels from all software to all hardware. The software 
implementations are often the most flexible but yield the 
lowest performance. The hardware implementations, while· 
less flexible, give the highest performance. 

QUEUES 
The elements of any computer or controller can be divided 

into three categories in relation to information: transformation, 
storage and transfer. Logic gates transform and combine 
information, memory elements store information and wires 
transfer information between the other elements. 

Memory can be viewed as an element which transfers 
information with respect to time. The simplest of memory 
elements are latches and registers. RAMs are dense arrays of 
latches. While RAMs allow for dense information storage, they 
require an address to access individual pieces of information 
in the array. Therefore, addresses (information) must be 
generated and stored in order to access the desired informa
tion. The addresses are stored in programs and data struc
tures such as linked lists. 

Queues are a speCial organization of dense arrays of 
latches. Queues are a linear organization of groups of latches. 
Access to the linear string is restricted to either end. While 
RAMs allow for random access of any data in the array at any 
point intime, they require address inputs. Queues ontheother 
hand, don't have an address thus avoiding the address 
generation and storage overhead. Queues can be divided into 
two categories: FIFOs and UFOs •. 

Queues can be observed in the world about us. FIFO is an 
acronym for "First-In-First-Out". They can be observed in a 
bank line-up where customers enter at the end of a line, and 
after some wait, are serviced at the other end. The FIFO 
queue provides a mechanism by which customers which 
arrive at an erratic rate can wait until a teller can accommodate 
them. 

UFO is an acronymfor"Last-ln-First-Out". Wecan observe 
this phenomenon in the work place. As a person is working at 
a desk, interrupts occur. A higher priority interrupt such as a 
phone call or a request from people higher in management will 
cause the person to drop the work on the desk and start a new 

el98S Integrated Device Technology. Inc. 9.1 

task. When the higher priority task is accomplished, the inter
rupted task on the desk is resumed. Depending on how many 
interrupts of sequentially higher priority tasks come in during 
the day, the stack of tasks on the desk grows. Another time 
honored example is the stacks of trays at the cafeteria. As 
,trays are washed they are placed on a spring loaded elevator 
which sinks down to accommodate the new trays. When new 
customers enter the food line, trays are removed from the 
stack. 

As can be seen in the above examples, queues are used to 
buffer between the flows of consumers and distributors of 
services. Groups of computing elements can be divided into 
consumers and producers of information with rates that must 
be matched. For example, a rotating Winchester disk is a 
source of information that must be serviced at a rate that may 
not be easily matched by the CPU which is consuming the 
information through the use of a data bus. 

SIMPLE FIFO 
The implementation of FIFOs is varied and presents many 

trade-ofts. The simplest design treats the FIFO as a fixed 
number of memory elements in a linear array. When data is 
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Figure 1. Hardware Implementation of a Fixed Length FIFO 
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written (pushed) in at one end, all of the rest of the elements 
shift theirdata overto their neighbor atthe same time. One can 
visualize (Figure 1) the structure as a shift register. The same 
structure can be implemented in software where the program 
manages an array of memory locations in RAM. To push data 
into the queue the program must first start by moving the 
contents of the next to the last location into the last location. 
The algorithm continues from the last to the first location. 
When all of the data has been rippled down, the first location 
in the queue will be vacated. The data to be pushed into the 
queue is written into that vacated location. 

An improvement in the software solution could be made 
with the introduction of a pointer. A pointer is a variable which 
contains an address. The pointer would identify a location 
from which to read the output of the FIFO. When a new piece 
of information is written, it would go into the location identified 
by the pointer after which the pointer would be incremented. 
The pointer now points at the new output data. When the 
pointer reaches the end of the array, the next increment would 
be replaced by setting the pointerto the beginning of the array. 
The obvious advantage is that the program does less work 
and therefore is faster. This software technique is called a 
circular queue with one pointer. (See Figure 2.) 

FIXED LENGTH FIFO: NO FALL-THROUGH 
The FIFO described previously is called a Fixed Length 

FIFO and has the characteristic that it takes N cycles for a 
piece of information that was placed into it to emerge out of it. 
The number N is the number of locations in the FIFO. This 
implementation also has the characteristic, that when first 
started after power up, it will produce unknown data for N 
cycles until the first valid data arrives at the output. The latency 
is therefore N read/write cycles. The fixed length FIFO does 
not allow for differences between the rate of input and output 
rates. This type of FIFO is used where the arrival of data althe 
output is delayed to match parallel paths in a pipe lined system. 

VARIABLE LENGTH FIFO 
The variable length FIFO solves the rate mismatch prob

lem, but requires more overhead to implement. Where the 
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Figure 2. Circular Queue with One Pointer 
a) as It Is In memory 
b) logical view 
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fixed length FIFO is like a steel pipe which information is fed 
through and has a fixed number of locations, the variable 
length FIFO is like a rubber hose that can stretch, holding from 
one to many items. The items are removed at will instead of 
being required to at write time. Every variable length system 
has a limit and therefore must signal when it is at capacity and 
must be serviced before bursting. 

FALL-THROUGH FIFOS 
In the real world of silicon and aluminum there is no such 

thing as rubber. Variable length FIFOs must therefore be 
implemented using fixed length queues. This fact creates 
some limitations which translate into trade-ofts. The tradi
tional hardware implementation uses two sets of shift regis
ters. One set is used to hold the data in much the same way 
as in the fixed length FIFO. Data that is placed in the top 
emerges at the bottom. There is a second shift register that 
functions in parallel. The second shift register contains flags 
that indicate whether the associated data element at the same 
chronological poSition in the data queue is valid data or not. 
When data is written into the'top location of the data queue, a 
true flag is placed into the ''va,lid bit" queue. The variable length 
quality is achieved by allowing the data and its associated 
valid bit to "sink down" into the next location below it if there is 
no valid data in that location (see Figure 3). In this way valid 
data "sinks" to the bottom of the queue and stacks up in much 
the same way as pearls being dropped into a narrow tube tilled 
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Figure 3. Classical FIFO Architecture 

2 



UNDERSTANDING THE IDT720117202 FIFO 

with oil. The clocking of data down through the queue is 
controlled by an internal self-generated clock. The maximum 
latency or fall-through time is a product of the number of cells 
in the queue and the internal clock cycle length. This approach 
meets the requirement that differing rates may be accommo
dated. The valid bit data is brought out in parallel with the 
queue data. The valid bit data tells the consumer when valid 
data is present, thus avoiding the start-up period of invalid 
data as in the previous implementation of the fixed length 
FIFO. Examples of this approach are the shorter FIFOs such 
as the MM167401. Fall-through FIFOs tend to have very long 
undesirable fall-through times if the FIFO is deep. 

The software approach could be designed to mirror the 
typical hardware approach byworkingwith two arrays. One for 
the data and one of the valid bits. That approach uses too 
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Figure 4. Circular Queue with Two Pointers 
a) as It Is In memory 
b) logical view 
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Figure 5. Functional Block Diagram of IDT720117202 FIFO 
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much memory. An alternate could use a wider array which 
carried the valid bit with the data. The algorithm would then 
start at the end of the array and pass to the front, advancing 
all elements which were valid 10 the end of the array until all 
valid data was collected at thl3 end of the array. This approach 
would be very costly in terms of CPU cycles for what is 
achieved. There is a fall-through latency which is a product of 
the time to execute the updated software loop times the 
number of locations in the queue. 

TWO-POINTER FIFO 
A more economical approach would utilize two poir.ters 

and one array that was as wide as the data. One pointerwould 
point to the location at which new data is written into. The 
second pointer identifies where data is to be read from for 
output from the queue (see Figure 4). When either pointer is 
used to access a location, it is incremented. When a pointer is 
incremented to the last location in the array, the next incre
ment will be substituted with a reset of the pointer to the 
beginning of the array. The logical view of this structure is a 
circular queue with a read and a write pointer. This approach 
results in a much shorter fall-through time while still achieving 
the variable length feature. The fall-through time is the time 
that it takes to invoke the software to write the data into the 
queue, plus the time that it takes to invoke the software to read 
the data out of the queue. While this is much better than the 
previous approach, it still requires a reasonable amount of 
time to accomplish. 

TODA V'S HIGH SPEED FIFOS 
The hardware approach, which is used by the IDT7201 and 

IDT7202 devices, utilizes the software concepts demon
strated in the previous approach but at very fast hardware 
speeds (SOns typical military). The block diagram in Figure S 
shows the two pointers which locate where reading and 
writing is to take place in the queue (RAM Array). There is 
added logic which provides status about the queue: empty 
(EF) half full (HF) and full (FF) ( means an active LOW signal). 
Two pins, one input(XI)and one output (XO) provide for 
unlimited expansion while still maintaining the SOns fall
through time. This part functions identically to the software 
approach utilizing the two pointers. When either pointer reaches 
the last location, it is reset to the first location, thus achieving 
a circular queue via a wraparound approach. The status flags 
reflect the count of how many valid pieces of data are in the 
queue. After the device is reset, the empty flag (EF) is 
asserted. As soon as a datum is written into the queue, the 
emptyflag is deasserted. The emptyf!ag is not asserted again 
until all pieces of data have been read from the queue. When 
the count of data elements reaches one-half the number of 
locations in the RAM array, the half full flag (HF) is asserted. 
If a read is performed which reduces the count to just below the 
half way count, then the (HF) is deactivated. The full flag is 
asserted when the count of data elements is exactly equa\.to 
the number of locations in the RAM array, thus flagging that 
there are no more empty locations in the queue. 
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WIDER FIFOS each device is working in lock step parallel. Figure 6 shows an 
Applications may vary widely as to the width and depth of example of an 18 bit-word composed of two IDT7201/7202 

the FIFO required. If an application's maximum requirement is devices. The older classical architecture would require more 
1024 locations or less and 9 bits in width or less, then the external circuitry to match the I nput Ready and Output Ready 
IDT7202 will fit. Wider word widths can be achieved by signals to account for differences in the internal self-gener
connecting two or more devices in parallel (control signals). ated clock frequencies. RAM-based FIFOs, such as the 
The status flags can be detected from anyone device because I DT7201 n202, do not have this problem. 
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Figure 6. IDT720117202 FIFO Word-Width Expansion 
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Figure 7. IDT720117202 FIFO Word-Depth Expansion 
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DEEPER FIFOS pulled"!p to V cc. The XO output of the first FIFO is connected 
Some applications require deeper FIFOs. In the older to the XI input on the next FIFO in the queue. The XO output 

architecture, deeper FIFOs mean longer fall-through times· of that FIFO is connected to the XI input of the next and so on 
because they are connected end to end: The time increases until the XO output of the last FI FO is connected to the XI input 
in direct proportion to the numberofdevices. For example two of the first FIFO (see Figure 7). 
devices yield a maximum fall-through time of twice that of one After reset, the active read and write pointers are in the first 
device. This can make some applications of FIFOs impractical device. When the write pointer has progressed to the end of 
or totally unuseable. the first FIFO device, it outputs a pulse on XO which activates 

With the two pointer approach used in the IDT7201/7202, the write pointer at the beginning of the next device and simul
the data input busses are connected together and the data taneously deactivates the write pointer in the first device. 
output busses are common. This produces a parallel architec- Thus, write enable control is passed to the second device. 
ture (see Figure 7) as opposed to the serial approach above. When the active read pointer reaches the end of the first 
The parallel structure is analogous to cascading standard device, it terminates and activates the read pointer in the next 
RAM devices to achieve deeper memories. device with another pulse on the XO output of the first device. 

Since FIFOs do not have chip selects and external decod- Figure 8 shows the progression of read and write pointers 
ing mechanisms, the task of choosing which device is se- across two devices.ln this ring structure, the read pointer is 
lected must be provided for internally. The control (in the always chasing the write pointer. The ~nter enable crosses 
IDT720117202) is achieved through a unique serial structure. the device boundaries via sending an XO pulse onto the next 
The first (or master) FIFO is identified by groundinQ.lhe FL device. This continues in a circular queue fashion. 
input. All other FIFOs in the structure must have the FL input 
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Figure 8. Example on xOIXi Expansion Scheme 
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The IOT7201/7202 has been designed such that the read 
and write pointer can never cross over each other even in the 
cascade mode. The XO pulse is synchronous with read and 
write. When the last location is read or written, the XO output 
goes low with the read or write enable input and back high with 
the read orwrite enable. To see why there is no conflict even 
though reads and writes are asynchronous, the usage must 
be examined. The case of concern is when the FIFO is empty 
and the read and write pointers are at the last location. It must 
be realized that the consumerwill not read until the empty flag 
is deasserted. The empty flag output will go high after the write 
pulse has gone high again thus ensuring that the XO pulse, in
dicating the write pointer, has been passed on to the next 
device. The consumer will then read the last location causing 

I I 
R 

I I 
xo ----~~~------~ 
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another pulse on XO which will transfer the read pointer (see 
Figure 9). 

There is one special case regarding read flow-through 
mode (discussed below). In this mode the consumer can 
anticipate the write, by producer, by lowering the read enable 
input. In this case the XO input does not go low with read 
enable. When write enable is lowered, XO goes low. XOgoes 
high with write enable. At this point the empty flag is cleared, 
thus Signaling to the consumer to terminate the read after the 
appropriate period specified in the data sheet. During this 
period the XO output, which went high at the end of the write 
enable pulse, has lowered again. When the read enable is 
raised by the consumer, the XO output goes high. In this way 
two pulses on XO are assured (see Figure 9). 

a) regular case 

w 

EF 

R 

xo 
2813drw09 

b) read-flow throughr case 

Figure 9. Generation on XO Output When the FIFO Is Empty 
a) regular case 
b) the read-flow through case 

Two examples of the IOT7201/7202 in expanded depth "OR" gating to produce 2Kx9 and 4Kx9 FIFOs. The Subsys
configuration are available from lOT commercially. The tern module has a lead frame which pins out like the 28-pin 0.6 
10T7M203/204 are Subsystems modules which incorporate inch IOT720117202. This allows for a plug compatible 4Kx9 
onto one ceramic substrate four FIFO LCCs and the EF & FF FIFO in one socket. 
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SPECIAL FEATURES OF IDT720117202 
The architecture used in the IDT7201 /7202 provides some 

features that distinguish it from FIFOs with other architec
tures. One outstanding feature is the dual port implementation 
of the RAM array. The RAM is designed in such a way that the 
read and write ports are separate, allowing for simultaneous 
asynchronous reads and writes with no hand shaking or 
arbitration. In the classical architecture the consumer and 
producer circuits must monitor ready flags for each access. 

The IDT7201/7202 support a retransmit function. In the 
single device solution, the FLIRT input may be pulsed low 
Signaling a retransmit. 

A retransmit operation will set the internal read pointer to 
the first lo~tion and will not affect the write pointer. READ 
ENABLE (R) and WRITE ENABLE (IN) must be in the high 
state during retransmit. This feature is useful when less than 
51211024 writes are performed between resets. The retrans
mit feature is not compatible with Depth Expansion Mode and 
will affect HALF FULL FLAG (HF) depending on the relative 
locations of the read and write pointers. For example in a 
communications application, during transmission of a mes
sage the receiver may request a retransmit of the message. 
This can be accomplished by always starting new messages 
at the beginning of the queue via a pulse on the reset input. If 
and when the retransmit request arrives the FLIRT line is 
pulsed. The read pointer is repositioned at the beginning of the 
queue. The message producer may continue to write more of 
the same message into the queue as the retransmit of the 
message continues. The retransmit can happen as many 
times as desire~ At the start of the next complete message, 
the reset line (RS) must be pulsed after the successful ac
knowledge by the receiver. The reset ensures that the new 
message will be placed in the FIFO at the start of internal 
queue. It should be noted that when retransmit is possible, 
messages cannot be bigger than the maximum size of the 
queue. If the message is longer than the queue, even though 
the read pointer has progressed far enough to accommodate 
the extra data, resetting the read pointer back to the beginning 
with retransmit will produce data from the end of message 
instead of the beginning. 

This architecture supports flow-through modes. In the read 
flow-through mode, when the buffer is empty, the consumer 
can antiCipate the write by the producer at the other end by 
lowering the read input. When the empty flag (EF) goes false 
the consumer circuitry can terminate the early read cycle by 
reading the data and deasserting the read signal. The read 
input must go high for a brief period in order to clock the read 
pOinter. The read flow-through mode avoids the standard 
sequence of monitoring flag going high before hitting a read 
cycle. 

The write flow-through mode is a mode that is employed 
when the FIFO is full. The producer can antiCipate a read by 
the consumer by lowering the write input before the read. 
When the full flag (FF) raises, the producer knows that the 
consumer has read a location, thus freeing up a location that 
can receive the new data. The producer then raises the write 
input which actually writes the data into the RAM array. This 
flow-through mode avoids the overhead of monitoring the full 
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flag before initiating a write cycle. 
The IDT7201 is pin and functionally compatible with the 

Mostek MK4501 thus serving as an alternate source. The 
IDT7202 gives the same functionality as the IDT7201 but is 
twice as deep (1024x9). The IDT7202 is the largest FIFO 
made with the zero fall-through time architecture making itthe 
logical choice for FIFO applications. 

SOFTWARE VERSUS HARDWARE 
SOLUTIONS 

With every application involving a computer orprogrammed 
controller, the deSigner can trade off between performing 
certain functions in software or hardware. In general, the 
software solution is a more flexible design (easily changed) 
but performs the task more slowly. The hardware solution is 
less flexible but performs the task very fast. 

To clarify these concepts, a discussion of an application 
and how it could be solved at the various levels from software 
to hardware is beneficial. A good example is a file server. The 
server could be connected to a Local Area Network (LAN) and, 
on the other side, to a Winchester disk drive. Both I/O 
connections demand attention at unpredictable intervals and 
must be serviced on demand or data is lost. 

If the data rate of both interfaces is sufficiently low, a total 
software solution might be considered. The data rate would 
have to be low enough such that the software code could poll 
the status of either I/O port. As data arrives it could be placed 
into software FIFO queues. When a full record is buffered, 
then processing would commence. During the processing, the 
I/O ports must still be monitored as another user on the LAN 
might make a request (see Figure 1 0). It is doubtful that a total 
software solution could be designed for the server application 
that would have acceptable system performance. 

The next approach to consider might be to include hard
ware interrupts. Interrupts allow for one task to be running and 
almost immediately switching to an I/O service routine. Inter
rupts are something like a hardware subroutine call. This 
scheme would use the interrupt mechanism to call routines to 
move data to and from the I/O ports ar.d the software FIFO 
queues. The overhead of constantly polling the I/O port status 
flags would be eliminated, thus allowing for higher system 
performance. An asynChronous-type problem is introduced 
with interrupts. To use interrupts properly, the I/O service 
routines may becalled at any instance. Therefore, the inter
rupt routines must be designed in such a way that they do not 
destroy data that the interrupted task might be using. Usually, 
the routines must be careful to save the state of the machine, 
perform their task and restore the state of the machine. The 
extra code to maintain the state of the machine is an overhead 
that is not in the polled solution. Worse yet, saving the state of 
the machine may be too much overhead to allow for an 
interrupt during a time-critical piece of code. Because inter
rupts may not be acceptable at certain points in the code, the 
programmer must insert code to disable and re-enable inter
rupts around the critical sections. 

Where the polling scheme provides a solution which has a 
more easily definable sequence of execution, the interrupt 
solution is indefinite. The programmer must spend a lot more 
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Figure 10. Example Solutions for File Servers 

time proving that all possible sequences caused by random 
interrupts will produce desirable results. Because interrupts 
may not be acceptable at certain points in the code, the pro
grammer must insert code to disable and re-enable interrupts 
around the critical sections. The interrupt disable solution not 
only cuts performance by not accepting 1/0 during some 

9.1 

periods, but also adds more overhead with the maintenance 
of the interrupt enable mechanism. In some sense, interrupts 
can be to software what the meta-stable flip-flop problem is to 
hardware. 

The interrupt solution can be moved out of the software and 
more into the hardware realm through the use of a technique 
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called Direct Memory Access (DMA). The DMA solution is 
provided by a block of circuitry which monitors the I/O ports. 
When the port requires attention, the DMA logic interrupts the 
current task at the bus transfer level and steals a memory 
cycle to transfer the data to or from the port and the FIFO 
queue in memory. The task that is running on the processor 
misses only a few memory cycles now and again which is 
much less than in the interrupt scheme where a whole subrou
tine of many memory cycles was executed to transfer each 
element of data. The DMA solution is not for free. DMA 
controllers are complex devices which must be programmed 
as well as designed into the bus structure. The DMA mecha
nism can only serve one source at any given instance in time 
thus still being a bottleneck in throughput. 

So far, each solution proposed has moved the mechanism 
that feeds data to or from FIFOs in program memory away 
from the software and closer to the I/O port. The memory bus 
still remains the bottleneck because both FIFO queues are in 
memory. To simplify and improve performance, hardware 
FIFOs such as the IDT7201/7202 can be used. The processor 
would interface to the FIFO through an I/O port as before, but 
the FIFO would now be between the I/O port and the rest of the 
hardware. The software could then service the data at a 
steady rate and be sure that data was not lost without the prob
lems or overhead of more complicated schemes such as 
interrupts or DMA. 

Because the queues are between the controller and the 
peripheral the peripheral can load or read the queue without 
interrupting the controller. Since the controller is not involved 
with maintaining both queues, there is no possibility of lost 
data because one queue was being serviced while data forthe 
other queue arrived. For these reasons the hardware FIFO 
represents the highest performance solution. 

APPUCATION NOTE AN-01 

If the designer uses large FIFOs like the IDT7202 there is 
a minimum of device count. Assuming 2 FIFOs (transmit and 
receive)for each I/O port gives a count of four 28-pin devices 
for the FIFO solution. The DMA solution would at least be one 
40-pin device and several bus buffer/control devices. The 
interrupt solution would require a similar parts count to the 
DMA solution. Therefore the FIFO solution is not only the 
highest performance solution but usually has the lowest part 
count of the hardware solutions. 

COMMUNICATIONS-MUL TIPLEXOR 
APPLICATION 

Another example of a rate mismatch problem is shown in a 
CRT terminal and CPU interface. In order to not load the CPU 
with the burden of monitoring the UARTs of multiple CRTs and 
printers a communications controller is employed. The con
troller can serve as a communications multiplexor and data 
concentrator (see Figure 11). 

As the controller receives characters it must buffer them 
such that if multiple characters are received close together 
from several terminals, they will not be lost as more characters 
come in. The natural structure to store them in is a queue of 
the FIFO type. The CPU will then need to respond to the 
characters. If the controller is inputting other characters, the 
CPU should not havetowait until the controller is done. There
fore, a FIFO can be employed on the transmit side as well as 
the receive side. To make the design simple, two sets of FI FOs 
could be placed between the CPU and controller. When char
acters are received they are placed in one end of a FIFO and 
read from the other end by the CPU. As the CPU prepares 
characters for transmission, it places them in a FIFO going the 
other direction. The controller then reads them from the other 
end of the transmit FIFO and sends them out through the 
UART. 

Communications 
Controller 

Main CPU 

Main Memory 

2813 drw 11 

Figure 11. Communications Controller Example 
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Conceivably, there could be apairof FIFOsforeach'UART. 
That way it would be easy for both the controller and the CPU 
to keep straight which characters correspond with which 
UART. While this provides for a large total of buffer space for 
characters it is more than needed when using a part like the 
IDT720117202. For eight UARTs, this scheme would require 
a minimum of sixteen FIFO devices. A better solution would be 
to use one FIFO device in either direction. If an IDT7202were 
used, it could provide a maximum of up to 128 characters per 
UART if all the UARTs input at the same time and rate. While 
the two FIFO techniques would most likely provide plenty of 
buffering at a minimal device count, it presents the problem of 
which character belongs to which UART The solution is to 
make a wider FIFO which is 18 bits wide; thus using 4 devices 
instead of 16 devices for 8 UARTs. This would allow for a 
UART number to be placed in the FIFO along side each 
character. The remainder of the word could be used for flag 
status and command information between the CPU and the 
controller. For example, several of the bits in the FIFO word 
could indicate whether the character information was a char
acter to send or BAUD change rate information. 

The empty and full flags of the IDT7201/7202 FIFO would 
be used as status flags. For example the transmit buffer must 
be monitored from both sides. As the CPU prepares a charac-
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ter to transmit, it would first examine the full flag (FF) to see if 
the FIFO is full. If the FIFO was full, it would delay outputting 
the character. If the buffer is not full then it would place the 
character in the FIFO. The empty flag (EF) would be moni
tored by the controller. As soon as the CPU places a character 
into an empty FIFO the empty flag would change to not true. 
At this point the controller would know there was a character 
in the buffer which could be transmitted. The,controllerwould 
read characters from the buffer as long as the empty flag was 
not true (buffer contains more than one Character). 

CONCLUSION 
Hardware FIFOs are an economical memory organization 

to use when lists of data items are to be buffered. Because 
they do not require an address to access items in the list, there 
is less overhead in terms of circuitry and access time. The 
FIFO buffer is most often used as a "system rubber band" to 
stretch between the differing and fluctuating rates of different 
elements in a system. The IDT7201/7202 FIFO device fea
tures the newest RAM-based architecture and provides the 
latest in technology in terms of access time fall-through time 
and size, thus providing tt"\e most economical solution for 
today's design needs. 
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By Robert Stodieck 

INTRODUCTION 
FIFOs are a common hardware solution in designs where data 

must be transferred between two subsystems with different charac
teristic data generation, transfer or usage rates. A common case is 
the serialization and de-serialization of data. Serialization is re
quired for a variety of applications such as communication, data 
storage and display. The IDT72103 and IDT72104 parallel-serial 
FIFOs have been designed to address .these applications. 

The IDT721 03/4 FIFOs are a RAM-based design with self-incre
menting internal read and write pointers. This design results in very 
low fall-through times compared to older FIFO designs that are 
based on ganged shift registers. The fall-through time of a FIFO is 
the time elapsing between the end of the first write to the FIFO and 
the time the first read may begin. The first byte of data written into 
the IDT721 03/4 FIFOs is available as soon as the write is complete 
and the Empty Flag is consequently de-asserted. 

Similarly, the serial registers are not shift registers but bit wide 
memory arrays with self-incrementing pointers. The serial output 
word and the serial input word transfer data starting from the least 
significant bit. If only a partial word is transferred into the serial in
put r~gister, the bits will be in the correct bit location in the serial 
input register and not shifted right or left. 

PARALLEL OPERATING CONSIDERATIONS 
Regardless of how a FIFO is designed or used, FIFO full and 

empty boundary conditions require special consideration from the 
system designer. FIFO reads and writes may occur completely 
asynchronously from each other unless the FIFO is completely full 
or empty. What happens when excess reads or writes occur after 
the FIFO is full or empty depends on the design of the particular 
device. If a FIFO is empty, then reading the FIFO again will pro
duce data which is out of sequence or invalid. If the FIFO is full, 
writing data overwrites previously written data or loses the data be
ing written. 

The design of the I DT721 03/4 FI FOs gates out write pulses once 
the FIFO is full and gates out read pulses once the FIFO is empty. 
Excess writes are ignored and thus do not overwrite valid data. Ex
cess reads produce invalid data since the outputs of the FIFO are 
tri-stated when the Empty Flag is active, but do not read data bytes 
out of sequence. 

The Full and Empty Flags Signal the full and empty boundary 
conditions. An internal read cycle cannot begin until the Empty 
Flag is de-asserted and a write cannot begin until the Full Flag is 
de-asserted (Figure 1). 

If the read Signal is low prior to the de-assertion of the Empty 
Flag or the write signal is low prior to the de-assertion of the Full 
Flag, they cannot be allowed to transit high again until an appropri
ate minimum read or write pulse time has elapsed. 

© 1987 Integrated Cevlca Technology, Inc. 
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FULL~ FLAG 

WRITE~tw~~ 
FLAG EMPTY~ 

t,ewt,..-----

READ_ I 
Figure 1. Parallel Read and Write Timing Follow
Ing the De-Assertion of the Full and Empty Flags 

Failure to observe this boundary condition timing produces in
ternal read and write pulses of excessively short duration and may 
result in erratic operation. 

The IDT721 03/4 provide a full complement of flags which do not 
interact with the read and write signals. These provide the deSigner 
with flexible FIFO status indicators. They include, Empty + 1, Full 
- 1, Half-Full and Almost-Empty/Full. The Almost-Empty/Full Flag 
is asserted when the FIFO is less than 1/Sth full and again when it is 
greater than 7/Sth full. 

The IDT721 03/4 FIFOscan be expanded in depth toany level by 
cascading multiple devices. For depth expansion, the input and 
output buses are connected in parallel. The expansion output (XO) 
pin of the first part is connected to the expansion input (XI) pin of 
the next device in the cascade until all the parts are connected in a 
loop (Figure 2). The First-Load pin of one of the parts is tied to 
ground to identify it as the first device to be loaded in the cascade. 
All other parts have the First-Load pin tied to Vee. The retransmit 
feature cannot be used in the depth expansion mode. 

Empty Flag and Full Flag Signals for the depth expanded cas
cade are derived from the individual FIFO Empty and Full Flag sig
nals by logically ORing them together. The retransmit feature and 
the flags other than Empty and Full cannot be used in the depth 
expansion mode. 

The IDT721 03/4 FIFOs' retransmit feature allows data written to 
the FIFO one time to be read any number of times. The retransmit 
feature resets the read pointer to begin re-reading data from the 
first byte that was written after a reset pulse. This is particularly use
ful for applications such a video frame buffers which are written 
once and read many times. 

Printed In the U.S.A. 8/87 
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Figure 2. Parallel Depth Expansion to 12 Kilobytes 

SERIAL TRANSFER AND EXPANSION
FLEXISHIFT™ 

The serial registers are bit wide memory arrays. Both serial 
width and serial depth expansion are facilitated by connecting the 
serial inputs and outputs in parallel. The serial output of an individ
ual device is tri-stated when it is not active. Which serial input and 
serial output is active at a given moment is controlled through the 
expansion pins SOX (Serial Output Expansion), SIX (Serial Input 

"Sl/PI 

sox 
so/po 

1DT721 04 
TRANSMIT 

FIFO #1 

Os 

SOCP 

SO 

IT 

liS 

SOCP 

SO 

IT 

Figure 3. Serial Output Width Expansion to 24 Bits 

\Ce 

RESET 

SERIAL 
OUTPUT 
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SERIAL 
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Expansion), XO (Expansion Output) and XI (Expansion Input). 
Whether in an expansion mode or not, serial transfers always begin 
from the least significant bit. 

The serial word width of the IDT72103/4 FIFOs may be pro
grammed to be from four to any number of bits by using multiple 
parts (Figures 3 and 4). When used in the serial mode, the unused 
parallel input pins, 00-08, and the unused parallel output pins, 
00-08, are used to output information on the status of the serial 
transfer (Figure 5). 
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Figure 4. Serial Input Width Expansion to 24 Bits 

9.2 2 



USING HIGH-SPEED SERIAL-PARALLEL FIFOS, 
THE IDT721 03/72104 

SICP or 
SOCP 

Do or 
0 0 = 1 

D1 0r \ 1 0 1 

D2 or \ O2 \...---_--.-11 
D3 or \ 0 3 '------_--1/ 
Dn or 

APPLICATION NOTE AN-15 

~~(----------------~~~--------
(~----------------~\ 

~-

(r(--------------~~~ ______ _ 

On 

/r--~\ 

~------------------------------------------~(~ ~.-----\ 
Figure 5. Parallel Pin Output Signals When in Serial Mode 

These signals are used to trigger the reading and writing of data 
words to and from the FIFO registers and allow us to program the 
serial word width. These signals may also be used to drive related 
external logic. The minimum serial word width that may be pro
grammed is 4 bits. Because Do-Dsand Oo-Os are simple outputs 
when the part is being used in the serial mode, they must not be 
bused together when in this mode. 

The serial output word width is programmed by connecting the 
read'line to the a pin numbered one less than the word width re
quired. The serial input word width is programmed by connecting 
the write line to the D pin numbered one less than the word width 
required. When multiple parts are used to expand the word width 
beyond 9 bits, this pattern continues over to the next part in se
quence. In Figures 3 and 4, the word width has been programmed 
to nine plus nine plus six, or twenty-four bits. 

On the serial input side, the SIX input of a FIFO that will sink 
higher order bits is tied to the Ds pin of the FIFO which will sink 
lower order bits. The SIX input of the part to receive the lowest order 
bits is tied to Vec. Likewise, on the serial output side, the SOX input 
of a FI FO that wi II source higher order bits is tied to the as pi n of the 
FIFO which will source the lower order bits. The SOX input of the 
part to receive the lowest order bits is tied to Vec. The serial expan
sion inputs SIX and SOX should not be used by external logic. 

HARDWARE DESIGN 
It is important to remember that FIFOs are state machines with 

internal logic being clocked by the read, write and expansion in
puts. These control lines are high frequency clock lines and must 
be treated as such by the designer. It is important that these signals 
be clean, glitch free and reflection free. 

With fast logic types and long traces it may be desirable to termi
nate the control signal lines to reduce ringing. A 20 to 50 Ohm se
ries resistor placed close to the driving outputs may help balance 
the impedance of the output driver to the transmission impedance 
of the line and thus reduce ringing. Unused FIFO inputs must al
ways be tied to VCC or ground. When cascading the FIFO in depth 

or width, the expansion lines XI, XO, SIX and SOX should be as 
short as possible. If they are long, termination of these lines may 
also be required. 

The designer must take care not to inadvertently design noise 
into these signals. For example, a designer may choose to strobe 
the read and write lines with a 74138 decoder. Since the inputs to 
the decoder never arrive at precisely the same time, the outputs 
may sequence through a number of transient states before settling. 
The result is a random number of very fine glitches (decoder 
glitches) on the outputs and, thus, the read and write signal lines. 
Since the logic is quite fast, the glitches may be very narrow and 
difficult or impossible to find with a logic analyzer. 

HIGH-SPEED SERIAL LINK USING THE 
IDT721 03/4 

To minimize the CPU time associated with excessive task 
switching when transferring data, the ideal communications link 
appears to the processor as a range of memory addresses (dual
port memory) or an address that can be repeatedly read or written 
without corrupting data (FIFO). 

If a serial link is required between two systems, a simple system 
using two parallel-serial FIFOs may provide a straightforward solu
tion. If it is required, data word widths can be adjusted in the proc
ess. For example, data being transferred from a 32-bit processor 
can be folded to 16-bit words when moving through the FIFO serial 
link for use by a 16-bit CPU receiving the data. In this FIFO-serial 
link, data written to the transmitting FIFO is automatically trans
ferred to the receiving FIFO as quickly as the hardware allows. The 
FIFO-serial link appears to the two systems as a virtual FIFO. The 
two communicating systems need only respond to the Empty or 
Full Flags of their respective local FIFOs. 

In parallel I/O mode, the fall-through time of the IDT72103/4 is 
very small. The fall-through time of the FIFO-serial link is dedicated 
by the serial transfer rate and the serial word width. The serial data 
transfer rate may be limited by the characteristics of the serial 
channel or by the upper limit imposed by the FIFO logic. 

9.2 3 



USING HIGH-SPEED SERIAL-PARALLEL FIFOS, 
THE 1DT72103/72104 APPLICATION NOTE.AN-1S 

PARALLEL IN RESET 

IDT72104 
TRANSMIT 

FIFO 

SO EF SOCP AS 

SERIAL 
HANDSHAKE 

LOGIC 

SI J=F SICP AS 

IDT72104 
RECEIVE 

FIFO 

PARALLEL OUT 

Figure 6. Serial Link Using Two IDT72104 FIFOs 

SERIAL LINK OPERATION 
For the purpose of illustration, a partial schematic of the serial 

handshake logic is shown in Figure 7. Operation of the serial link 

EF" t------, 

IDT72104 
TRANSMIT 

FIFO 

requires logic to pause the clock slgnal5 wtl0n 1110 tr;Jn~;/llittino 

FIFO is empty or when the receiving FIFO Is full and to restart IIl() 

serial clock when the FIFOs are again ready for transfers. 

IDT72104 
RECEIVE 

FIFO 

Figure 7. Partial Clock Enable Logic 

The clock signals to the FIFOs are paused when the transmit
ter's Empty Flag or the receiver's Full Flag is asserted. The clock 
signals are re-started and serial transfer begins again when the Full 
and Empty flags are both de-asserted. Since the Empty and Full 
flags are both asserted after clocking the first bit of the last word to 
be transferred, the logic must also allow the last word to be trans
ferred entirely before it de-asserts the clock enable signals. This is 
done by delaying the disabling of the clock signals until the read 
signal of the transmitting FIFO goes high. This Signals to the hand
shake logic that the last bit of the serial transfer has been com
pleted. The clock signal is then disabled in a high state. When both 

the transmitter's Empty Flag and the receiver's Full Flag are de-as
serted, the serial clock signals are enabled again. 

A complete schematic is shown in Figure 8. The logic is essen-
tially the same as that in Figure 6, but includes provisions for syn
chronization to the serial clock and system reset. An 
I0T74FCT374A is used as array of clocked Ootype flip-flops for ~. 
synchronization of the handshake logic to the serial clock. Since @ 
the de-assertion of the Empty and Full flags is asynchronous to the 
serial transfer clock, logic is required to resolve metastability re-
sulting from clock edge coincident transitions of the "HALT 
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CLOCK" signal. This is done by clocking the signal through stages 
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Figure 8. Serial Handshake Logic 

The serial output clock must be one clock pulse ahead of the 
serial input clock. This is due to the fact that the FIFO serial output 
does not output the first bit until after the first positive output clock 
edge. Until this time, the output is in a high impedance state. On the 
other hand, the FIFO serial input inputs the first bit on the first serial 
input clock edge. To accomplish the necessary one clock cycle 
delay, the clock enable signal is clocked through one extra D flip
flop before it affects the serial input clock signal. 

Reset of the serial handshake logic occurs automatically. The 
"HALT CLOCK" signal is asserted a few serial clock pulses after 
the transmitting FIFO's Empty Flag is asserted during reset. The 
cross coupled NAND gate flip-flop keeps the clocks disabled after 
reset until the transmitting FIFO de-asserts the Empty Flag and, 
thus, "HALT CLOCK" for the first time. This provides adequate 
time for the Qn-2 signal to return to logic high following reset, thus 
completing the reset sequence. 
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TIMING 
The timings for the serial interface are based on the IDT721 03/4 

preliminary data sheet, dated April 1987, for a part with a 50ns ad· 
dress access time and for the schematic in Figure 8. Timing for 
other versions will follow this pattern. For operation at 40MHz, 
pipe lining of logic delays is required for the handshake logic. The 
serial clock period is only 25ns. For operation at lower speeds, 
somewhat less complex circuitry can be used with fewer D flip· 
flops for pipelining. 

The timings shown in Fi\Jures 9 and 10 assume the use of an 
IDT74FCT374A with CP·to·On delay of 6.5ns maximum and fast 
74FOO series logic with propagation delays of 6ns. Minimum clock 
high time is dictated by the need to enable and disable the clock 
without glitching. Conservatively, this is 6ns OR gate delay + 6.5ns 
CP·to·On delay. Minimum clock period is dictated, in this case, by 
the fastest FIFO shift logic specification of 40MHz. 

The "HALT CLOCK" signal may be de-asserted too close to the 
positive clock edge to avoid metastability in the D flip-flop associ· 
ated with register input D3. To assure that the metastability does 
not cause glitches in the clock signal, the output 03 feeds the input 
D4. This would give the metastable flip-flop 25ns, the clock period 

CP 

HALT 
CLOCK 

D1 

0 1 

SOCP 

1///111/ 
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minus 2ns, the set-up time for the next D input stage to settle out 
before affecting the clock logic. With this logic family, this time 
should be adequate to provide a very low probability that the 
metastable condition will not propagate further. Since timing is not 
critical here, another flip-flop stage has been added to ensure this 
(D5and 05). 

At 20ns maximum from clock high, the transmitter's read signal 
can be too late to safely de-assert the clock signals after one neces
sary gate delay (6ns) and still meet the set-up time for the 
IDT74FCT374A register {2ns).lnstead, the output signal of a Q out
put tap two less than that used for the read signal is clocked in (Fig
ure 9). The time from clock high to Q high is then 20ns maximum 
plus 2ns set-up. This safely fits into the 25ns window. 

The AND gate shown in Figure 7 is present in Figure 8, but is the 
input to an additional OR gate not shown in Figure 7. The OR gate 
and a set-reset flip-flop are used to assure that the clocks are not 
active during reset. The flip-flop is set during system reset and 
cleared when the "HALT CLOCK" signal is de-asserted for the first 
time after reset. The flip-flop's clock-to-output time (6.5ns output 5 
and 6), plus the two gate delays (6.5ns = 6ns), plus the set-up time 
(2ns) , adds up to 20.5ns maxi mum and fits safely into the 25ns win
dow provided. 

'---

Figure 9. Serial Clock Disable Timing 
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HALT 
CLOCK 
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Figure 10. Serial Clock Enable Timing 
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USING HIGH·SPEED SERIAL·PARALLEL FIFOS, 
THE IDT721 03/721 04 

The clock signals are disabled in the high state. In order to en
able and disable them without glitches; the enable and disable op
erations must take place in the 12.Sns window provided by the 
clock high time. The register's clock-to-output delay is 6.5ns maxi
mum; the gate delay is 6ns maximum. 

The transmitter's serial clock must be one pulse ahead of the re
ceiver's serial clock. This is accomplished by requiring the receiv
er's clock enable signal to pass through one additional 0 flip-flop 
before becoming effective (07 and 07). 

The reset pulse must be low for two serial clock pulses and the 
first write to the transmitting FIFO must not occur prior to RSOH 
(the time required for the FIFO 0 outputs to return high after reset 
pulse-35ns for the part in question). Four additional serial clock 
pulses are required to ensure reset of the handshake logic without 
false clock pulses. 

RESET 

Vee Vee 
~/PI tr ST/PI f--
SOX 

SO/PO I.l SO/PO I.l 1DT721 04 1DT721 04 
TRANSMIT TRANSMIT -

FIFO#1 FIFO #2 

AS AS 

AD AD tJ 0 8 0 4 

SOCP SOX SOCP 

O2 

EF= f- IT 

SO SO 

APPLICATION NOTE AN·15 

DATA WIDTH FOLDING DURING SERIAL 
TRANSFER 

Data word widths may be multiplied or divided by integer quan
tities during transfer. Figure 11 shows an example where 16-bit 
data words are being folded into 8-bit words during serial transfer 
from a 16-bit processor to an 8-bit system. The folding operation is 
transparent to the processors on either side. 

The folding operation is accomplished by programming the se
rial word width on each side of the serial link to multiples of each 
other. In Figure 11, the right hand serial word width has been pro
grammed to be 16 bits. Nine bits of transmit FIFO #1 and 7 bits of 
transmit FIFO #2 are used. This is done by tying the SOX input of 
FIFO #1 to VCC and triggering the read input for both FIFOs from 
the 04 output of transmit FIFO #2. 

On the left hand side, the serial word width is programmed to 8 
bits by tying the SIX input to VCC and tying the write signal to the 
I/O pin 07. 

I 
Vee I 

I 1: SO/PO 

~ 
I SIX 
I -r- ~/PI 
I 
I IDT72104 
I - RECEIVE 

SERIAL I FIFO 
HANDSHAKE AS LOGIC FULL 

FF 
I 
I 

C ~ EMP1Y I 
I D7 
I SICP 
I 
I 
I 
I 
I 

_I SI 
I 
I 

Figure 11. Schematic Facilitating 16-81t to 8-81t Data Folding During Serial Transfer 
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USING HIGH·SPEED SERIAL·PARALLEL FIFOS, 
THE 1DT72103/72104 

ONE-BIT VIRTUAL FIFO 
In the serial-in/serial-out mode, the parallel·serial FIFO operates 

as a virtual 1 bit wide FIFO. The SICP input functions as a write in
put and the SOCP input functions as a read input. In this mode of 
operation the IDT72103/4 may be used to widen the word width of a 
parallel FIFO in 1-bit increments (Figure 12). 

The 1-bit virtual FIFO has a latency of 4 to 9 bits, depending on 
the programmed serial word width. For example, if the FIFO is pro
grammed for 9-bit words, 10 bits must be written into the FIFO be
fore the Empty Flag is de·asserted and the first 9 bits can be read. 

1DT7202 
PARALLEL 

FIFO 

WRITE 

FF ~---------+------4---~ 

APPLICATION NOTE AN-15 

The depth of the virtual FI FO in this mode is 9 x 4096 bits. If the word 
width is programmed to be 4, the latency is reduced to 4 bits and 
the depth is reduced. to 4 x 4096 bits. 

In applications where some latency is not a problem, the serial· 
in/serial-out FIFO can be used to extend the width of a parallel 
FIFO in increments of one. In general, the serial·serial FIFO depth 
should exceed the depth of the parallel FIFO to avoid empty and 
full boundary condition conflicts. 

In Figure 12, an IDT74FCT861 latch is shown to maintain tri
state capability across all 10 output bits. This may not be required. 

COMPOSITE 
EMPTY FLAG 

IDT721 03/4 
PARALLEL SERIAL 

FIFO 

FF WR 

SI Dn 

WR~------------~~----~--~ 
till ~------------~----------~ 

SICP 

SOCP 
ru5 

SO Qn 

E"F t------f---+---, E"F SIX 
"S"O/PO 

SOX 
"ST IPI 

-=-

COMPOSITE 
READ EMPTY FLAG 

Figure 12. Serial-Serial FIFO expanding the Width of a Parallel FIFO 

CONCLUSION 
The IDT72103/4 Parallel·Serial FIFO can be used to reduce 

parts count and. lower power consumption in numerous applica
tions which involve FIFOs and parallel/serial data conversion. Ap
plications include video frame buffers, communications links, 

Flexishift is a trademark of Integrated Device Technology. Inc. 

printer buffers and parallel·parallel FIFO bandwidth adjustment. 
The numerous status flags, ample depth, speed and the pres

ence of an independent output enable control make the FIFO 
highly flexible for use in parallel-to-parallel mode applications as 
well. 
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PERFORMANCE 
ADVANTAGES WITH lOT's 
FLAGGED FIFOS 

APPLICATION 
NOTE 
AN-22 

By Danh Le Ngoc 

INTRODUCTION 

The most common application for the FIFO is an elastic data 
buffer between two synchronous or asynchronous systems for the 
purpose of passing data. 

Because data is produced and accepted at different rates, it is 
important to monitor the boundary conditions (FULL or EMPTY) of 
the data buffer. Failure to act on the boundary conditions will result 
in data overflow or underflow. The current FIFO generation, such 
as IDT7201/02/03/04, signals the empty, half-full and full condition 
by asserting the EF, HF and FF , respectively. The empty and full 
flags are also fed back internally and inhibit further Read and Write 
operations until the FIFO is no longer empty or full. 

The increasing use of high-speed CMOS, coupled with the 
introduction of the 32-bit CPU, has created the demand for a 
faster and smarter generation of FIFOs. New Flagged FIFOs offer 

w 

AS -.J ~ESET 
IT /Ai --I'-_L_O_G_IC_ ..... 

00-8 

00-8 

the basiC features of IDT's industry standard FIFOs 
(I DT720 1/02/03/04) while providing two new flags: 
ALMOST-EMPTY and ALMOST-FULL. These flags can be used as 
early warning flags in critical real-time applications such as data 
acquisition, high-speed data link and pipeline Digital Signal 
Processing applications. In the multi-tasking environment, the 
ALMOST-EMPTY and ALMOST-FULL can also be used to set the 
interrupt request in advance, so that the CPU has sufficient time to 
perform the task switch without loss of data due to the task switch 
latency. Other advantages of these Flagged FIFOs are an increase 
in memory utilization and the Three-State ContrOl, OE, for the 
outputs (00-8). The use of independent Three-State Control 
simplifies the interface with bus and I/O channels and improves 
timing in read and write cycles. Figure 1 is a block diagram of the 
new Flagged FIFOs: IDT72021/31/41. 

B
E"F" 

FLAG m= 
LOGIC ~ 

Figure 1. Simplified Block Diagram for Flagged FIFOs 

© 1989 Integrated Device Technology. Inc. Printed In the U.S.A. 01189 
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PERFORMANCE ADVANTAGES WITH 
IDT'S FLAGGED FIFOS 

AEt= 
1/8 FULL 

ALMOST-EMPTY FLAG 

APPLICATION NOTE AN-22 

AE"F 
7/8 FULL 

ALMOST -FULL·FLAG 

Figure 2. Almost-Empty and Almost-Full Flags on the IDT72021/31/41 

APPLICATIONS USING THE FLAGGED FIFOS 

Typical applications using the new features of the Flagged 
FIFOs are demonstrated below. 

• ALMOST-EMPTY AND ALMOST-FULL FLAG AS EARLY 
WARNING FLAGS IN REAL-TIME DIGITAL SIGNAL 
PROCESSING APPLICATIONS 

Figure 3 is a simplified block diagram of a real-time spectrum 
analyzer featuring AID channels, input buffer, FFT processor, 
display processor, output buffer and CRT. In operation, the DSP 
engine processes on the previous frame of data at the 50 MHz 

rate, while the AID channel samples the analog signal at the 
comparatively slow rate of 20 MSPS. This data rate mismatch 
requires the use of a FIFO to act as an elastic data buffer. To 
prevent data overflow, the ALMOST-FULL flag is used as an 
early warning to the DSP controller. With this signal, the DSP 
engine has sufficient time to empty the input buffer (FIFO) into 
the buffer at its own high-speed data rate. Meanwhile, the AID 
channel continues to refill the input buffer from other side at Its 
much slow rate. At the other end of the system, a second FIFO 
acts as an output buffer between the high-speed display 
processor and slow CRT. In this case the ALMOST-EMPTY 
FLAG is used as an early warning so that the display processor 
can begin filling the buffer with the next image. 

IDT 

Figure 3. Simplified Block Diagram for a Real-Time Spectrum Analyzer 
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PERFORMANCE ADVANTAGES WITH 
lOT'S FLAGGEDFIFOS 

• MAXIMUM UTILIZATION OF MEMORY WITH THE 
ALMOST-FULL AND ALMOST-EMPTY FLAGS IN HARD 
DISK DRIVE APPLICATIONS 

Because of the high data rates used in the hard disk drive 
protocols, SMD, SCSI and IPI or the standard data 
communication protocols (Ethernet, Supernet and Fiber-optics 
which can go up to 100 Mbits per second), even the newer and 
faster microprocessors will struggle to keep up with the speed of 
I/O channels. For this, reason, data buffering is always 
considered in any high-speed I/O transfer. The design in Figure 
4 shows the data buffer for a high-speed hard disk application. 
In such CPU-to-I/O controller applications, FIFOs are often 
used to construct the data buffer. Normally two sets of FIFOs are 

DISK 
CONTROLLER 

HARD DISK CONTROLLER 

APPLICATION NOTE AN-22 

arranged in the back-to-back manner, where one set acts as a 
transmit buffer and the other as the receiver buffer. In this 
arrangement, the CPU dumps data in the transmit FIFO until the 
FI FO is 7/8 full. At this pOint, the FIFO sets the Almost-Full Flag, 
initiating the data transfer to the I/O channel at Its higher speed 
rate. In similar fashion, the high-speed I/O channel dumps data 
into the receiver FIFO until it is almost full. In this case, the 
Almost-Full Flag triggers an interrupt request to the host 
processor or DMA request to the DMA controller. If the request 
goes to the DMA controller, the DMA channel can transfer the 
entire block of data into the system memory in one burst. Figure 
4 illustrates a host interface between a 32-bit microcomputer 
system based on an Intel 80386 and a Disk Drive. 

Figure 4. Block Diagram of a Disk Drive Controller 

• ASYNCHRONOUS THREE-STATE CONTROL 

Another common use for FIFOs is as a data buffer between a 
microcomputer and high-speed I/O bus for the purpose of 
passing data back and forth. The figures on the next page 
illustrate two examples of the interface between a 32-bit 
processor and the I/O channel of the IBM PC AT, one using 

9.3 

FIFOS without three-state control and the other using FIFOs 
with their three-state control. As Table 1 indicates, using the new 
Flagged FIFOs with their three-state control pin produces faster 
read and write cycles. An additional advantage is the ability to 
repeat a reading from the same FIFO location without 
advancing the read pointer. . 

3 



PERFORMANCE ADVANTAGES WITH 
IDT'SFLAGGED FIFOS APPLICATION NOTEAN-22 

I/O 
CHANNEL 

FOR 
IBM PC AT 

I/O 
CHANNEL 

FOR 
IBM PCAT 

DATA ADDRESS 
BUS CONTROL A23-16 

A15--14 

A0--23 

00--31 

Figure 5. IOT7202 FIFOs Without Three-State Control as a Data Buffer Between IBM AT and an Accelerator Board 

DATA ADDRESS 
BUS CONTROL A23-16 

A15--14 

A0--23 

00--31 

00--31 

Figure 6. 1OT72021 FIFOs withThree-State Control as a Data Buffer Between IBM AT and an Accelerator Board 
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PERFORMANCE ADVANTAGES WITH 
lOT'S FLAGGED FIFOS APPLICATION NOTE AN-22 

Table 1. Read and Write Cycle with IDT7202/021 

DELAYS PATHS WITHOUT THREE-STATE WITHOUT THREE-STATE 
CONTROL CONTROL 

IDT74FCT521 A: TPLH 7.2ns O.Ons· 

IDT74FCT138A:TPLH g.Ons g.Ons 

IDT7402/021: TRC 35.0ns 35.0ns 

TOTAL 50.2ns 44.0ns 

• Although this propagation delay is specified at 7.2ns, it occurs in parallel with the slower g.Ons propagation delay of 
the IDT74FCT138A and is not additive as is the case in the ·without three-state control" application. 

CONCLUSION 

As the need for high-speed data computation increases, the 
FIFO must also become faster and smarter, The next generation of 
FIFO, as exemplified by the IDT72021/31/41. meets that challenge. 
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(;)® BUS MATCHING BiFIFO IN APPLICATION 

DEFAULT OPERATION MODE NOTE 
AN-34 

Integrated Device Technology, Inc. 

by JuHe Lin and Danh LeNgoc 

INTRODUCTION The focus of this application note is to describe the default 
The IDT7251/510/52/520 are high-speed, low power mode of the BiFIFO afterthe software "Reset All" operation or 

bidirectional FIFO organized as 512 by 18 and 1024 by 18 the hardware reset (RS) (on the IDT72510/520 only). The 
respectively. The 18-to-9 bit BiFI FO contains many proprietary default mode provides a bidirectional data buffer for a CPU-to
features, such as: Reread/Rewrite capability, parity function, CPU interface. The equivalent block diagram is illustrated in 
programmable flags, DMA handshake circuitry, and bypass Figure 1 where fourflag pins are set as FLGA ="A ~ B empty", 
path. Some of these features require initial set up through FLGB = "A ~ B full", FLGc = "B ~ A empty" and FLGo = "B ~ 
programming of the internal configuration registers (see data A full", respectively. 
sheet). 

CSA RB -- I--

DSA ViB -- I+--

NOTE: 

RiWA 
Al.0 

D A17-AO 

FLGB (FULL) 

FLGc (EMPTY) 

RS(l) 

1. Available in the I OT7252O/51O. 

el990 Integrated Device Technology. Inc_ 

----.... .. .. -., 

-

A~B 
FIFO .. --.. .. .... .. DBa-BO 

512 x 18 
or 1K x 18 

FLGA (EMPTY) 

B~A 
FIFO 

l+- ~ 
512 x 18 

or 1K x 18 
FLGo (FULL) 
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Figure 1. The Bus Matching BIFIFO 
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BUS MATCHING BIFIFO IN DEFAULT OPERATION MODE APPUCATION NOTE AN-34 

This configuration can be used as a bidirectional data buffer (FLGc) and the full flag of the A ~ B FIFO (FLGB). Similarly. 
between a 16-bit processor and an a-bit processor. as shown the a-bit CPU interface includes reading the A ~ B FIFO. 
in Figure 2. The 16-bit CPU is hooked to Port A. whereas the writing the B ~ A FIFO. monitoring the full flag of the B ~ A 
a-bit CPU is connected to Port B. The interface functions of FIFO (FLGD) and the empty flag of the A ~ B FIFO (FLGA). 
the 16-bit CPU include reading the B ~ A FIFO. writing the A Since the parity function is not used in the BiFIFO. the parity 
~ B FIFO. monitoring the empty flag of the B ~ A FIFO bits. DA17-A16 and DB8. are pulled down with 10K resistors. 
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Figure 2. The Bus Matching BIFIFO Fits Into the 16-BIt CPU to 8-BIt CPU Interface 
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4(~5 THE BiFIFO PARITY APPLICATION 

GENERATION AND CHECKING NOTE 
AN-36 

Integrated Device Technology, Inc. 

by John Chen 

INTRODUCTION 
An occasional error may be introduced into the information 

while moving binary words within a digital system or in 
exchanging words with other systems. One erroneous bit due 
to noise in the system will cause an incorrect word to be 
transmitted. The parity generation and checking feature in the 
BiFIFO allows the userto detect and correct such data errors. 
This application note describes the function of this feature. 

The parity checking and generation is available on IDT's 
7251 n251 0/7252/72520 devices in the BiFI FO family. Figure 
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1 is the functional block diagram of the BiFIFO. PortAconsists 
of 16 data bits (DAl5-AO) and two parity bits (DA17-A16). Port B 
consists of 8 data bits (DB7-OO) and one parity bit (D88). 
Depending on the direction of the data flow. the parity is . 
generated/checked either before writing or after reading the 
memory on Port B side. In the bypass mode. only the 8 data 
bits are passed through memory. while the 9th bit (DA16 or 
DB8) will go through parity generation and checking. 
Configuration Register 7 (Table 6 of data sheet) is used to 
select the various parity function and is shown in Table 1. 
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Figure 1. Functional Block Diagram 
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THE BIFIFO PARITY GENERATION AND CHECKING APPUCATION NOTE AN-36 

CONFIGURATION REGISTER 7 
Bit Function 

0"-7 Unused 

8 Parity Input Control 0 Disable Parity Generate, Enable Parity Check 

B~A 1 Enable Parity Generate, Disable Parity Check 

9 Parity Output Control 0 Disable Parity Generate, Enable Parity Check 

A~B 1 Enable Parity Generate, Disable Parity Check 

10 Parity Odd/Even 0 Odd 

Control 1 Even 

11 Assign Parity Error to 0 No Parity Error Output 

Flag A Pin 1 Parity Error on Flag A Pin 

15-12 Unused Note: All default to O. 
273211>101 

Table 1. Parity Function 

PARITY GENERATION 
A ~ B FIFO Operation: A word (2 bytes) written into Port 

A requires two reads from Port B to retrieve both bytes. The 
data bits (DA7-DAO, DA15-DA8) and the ninth bit (DA16, DA17) 
are written into A ~ B FIFO memory at the same time as one 
word. The original parity bit from A ~ B FI FO is ignored by the 
parity generate/check circuitry. Parity bits are generated 
when reading from Port B. The parity generation mode is 
enabled by setting "1" on Bit 9 of Configuration Register 7. The 
generated parity bit flows through the path (#1) as indicated in 
Figure 2a. 

A ~ B Bypass: The 8-bit data on OA9-AO is passed directly 
to Port B bus DB7-BO. The parity on DA16 is ignored in the 
parity generate/check circuitry. A new parity is generated and 
placed on DB8 as an output. 

B ~ A FIFO Operation: Two writes to Port B is stored in 
FIFO memory as a word. Each byte consists of 8 data bits 
(OB7-080) and a ninth bit (OB8). The ninth bit in the parity 
generate/check circuitry is ignored while the data is written 
into B ~ A FIFO memory. Similarly, parity generation mode 
is enabled by setting "1" on Bit 8 of Configuration Register 7. 
The generated parity bit flows through the path (#3), as 
indicated in Figure 2b. 

B ~ A Bypass: The 8-bit data on DB7-BO is passed directly 
to OA7-AO. The parity bit on DB8 is ignored. A new parity is 
generated and placed on DA16 as an output. 

Parity Read 
Parity 

.H---- Error 

Path #2 

Parity bit 
D8a 

Path #1 

,......-r---------~ 087·80 

2732 drw 02 

Figure 2a. Parity Generate/Check for A ~ B 
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PARITY CHECKING 
A ~ B FIFO Operation: This mode is similar to the parity 

generation mode except that the ninth bit is tested by the parity 
circuitry. Both the data bits and the ninth bit are written into the 
A ~ B FIFO, and are then read from the FIFO memory. The 
ninth bit is compared to the parity bit that is generated from the 
parity circuitry. The Exclusive-OR of the parity check indicates 
"Read Parity Error" result. The ninth bit flows through the path 
(#2). as indicated in Figure 2a. 

A ~ B Bypass: The parity bit on OA16 is passed to DB8. 
The parity checking result is shown on "Read Parity Error" bit. 

B ~ A FI FO Operation: This works in a similar manner to 
the A ~ B, except that the data is written into B ~ A FIFO, and 
the Exclusive-OR result of the ninth bit and generated parity 
indicates Write Parity Error result. The ninth bit passes 
through the path (#4), as indicated in Figure 2b. 

The parity check mode is enabled by setting a 0 (also the 
default condition) either Bit 8 (B ~ A) or Bit 9 (A ~ B) of 
Configuration Register 7. 

B ~ A Bypass: The parity bit on 0B8 is passed to DA 16. 
The parity checking result is shown on "Write Parity Error" bit. 

Parity Write 
Parity 
Error 

I+---."c------~ 087-80 
8 
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Figure 2a. Parity Generate/Check for B ~ A 
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THE BIFIFO PARITY GENERATION AND CHECKING 

ODD/EVEN PARITY 
Odd or even parity can be selected through Configuration 

Register 7 (Bit 10). Even parity (put a 1 in Bit 10) implies all 
1 s from data bits and parity bit, resulting in an even number. 
Odd parity (0 in Bit 10) implies all 1 s from the combined data 
bits and parity bit, resulting in an odd number. The parity error 
defaults to odd parity. 

PARITY ERROR INDICATI6N 

Status Register 
The read or write parity error from the parity function 

circuitry will set the read/write parity error bit of the Status 
Register (Table 8 of 7251/510/521520 data sheet) to "1". Bit 
9 is the Write Parity Error flag. Bit 10 is for the Read Parity 
Error flag. The Status is accessed by the Address Control 
(CSA = 0, A 1 = 1, Ao = 1). 

APPUCATION NOTE AN-36 

External Flag Pin 
The OR of the two internal partly error flags is available as 

an option for output on the external Flag A pin. This is enabled 
by setting Bit 11 of Configuration Register 7. 

Resetting a Parity Error 
The parity circuit is constructed in such a way that once a 

parity error is detected, the error flag is set and remains set 
until a clear command is executed. The parity error flag can 
be cleared through the command register (Table 2 of data 
sheet) by selecting A (1010) and B (1011) in the opcode. 

DEFAULT PARITY FUNCTION 
Under the default condition, Configuration Register 7 

enables the following functions: 
1. B ~ A and A ~ B parity checking 
2. Odd parity 
3. External parity error not available. 
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G® THE PROGRAMMABLE APPLICATION 

FLAGS OF BiFIFOs NOTE 
AN-39 

Integrated Device Technology, Inc. 

By Julie Lin and Danh LeNgoc 

This application note explores one of the key features of the 
10T72S1/51 0/52/520 BiFIFO - the software programmable 
flags. The functional capabilities include: (i) Programmable 
offset values for the "Almost" flags, (ii) External flags, and (iii) 
Internal flags. The programming procedures are explained 
and illustrated by an example. Finally, the flag assignment of 
the defauH operation mode is discussed. 

The BiFIFO is composed of two FIFOs named as A -) B 
FIFO and B -) A FIFO, each with four internal flags. These 
eight intemal flags are A -) B Empty, A -) B Almost-Empty, 
A -) B Full, A -) B Almost-Full, B -) A Empty, B -) A 
Almost-Empty, B -) A Full and B -) A Almost-Full. The 
Almost-Empty flag is defined as the condition when the read 
pointer is "Offset" steps behind the write !(Qinter. Similarly, the 
Almost-Full flag indicates the condition when the write pointer 
is "Offset" steps behind the read pointer. The offset values of 
the four Almost flags are programmable through Configura
tion Registers 0-3. The programmable Almost flags can be 
used as early warning flags in critical real-time applications 
such as data acquisition, high-speed data links and pipelined 
digital signal processing applications. All the flags can be 
accessed either internally through the Status Register for 
CPU software polling or externally through four flag pins for 
interrupting the CPU. 

The Offset Values of the Almost Flags 
The offset values defined by Registers 0-3 are unsigned 

positive numbers (see Table 1). They range from 0 to 1023 for 
the IOT72521520 and from 0 to 511 (Bit 9 should be set to "0") 
forthe IOT7251 151 O. Specifically, Register 0 is forthe A -) B 
Almost-Empty flag; Register 1 is for the A -) B Almost-Full 
flag; Register 2 is for the B -) A Almost-Empty flag; Register 
3 is for the B -) A Almost-Full flag. 

Register 0 15 10 9 o 
I Offset for A ~ B Almost Empty I 

Register 1 15 10 9 0 

I I Offset for A ~ B Almost Full I 
Register 2 15 10 9 0 

I Offset for B ~ A Almost Empty I 
Register 3 15 10 9 0 

I I Offs~t for B ~ A Almost Full 
27351bIOl 

Table 1. Registers 0-3 of the IDT7252/520 Defining the 
Offset Values of the Almost Flags 

el990 Integrated Device Technology, Inc. 
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External Flags 
Each of the four flag pins FLGA, FLGs, FLGc and FLGo can 

be programmed to anyone of eight internal flags, together with 
the choice of polarity. Register 4 is used to select the flags for 
the external flag pins (see Table 2). This register is divided into 
four fields of four bits each: Bits 0-3 select FLGA; Bits 4-7 
select FLGs; Bits 8-11 select FLGc; Bits 12-15 select FLGo. 
The selections for each external flag are listed in Table 3. The 
most significant bit of the four-digit selection code selects flag 
polarity - "0" for active low, "1" for active high. The next bit 
selects a particular FIFO -"O"for A -) B FIFO, "1"for B -) A 
FIFO. The remaining two bits indicate the relative position of 
read and write pointers - "00" for Empty. "01" for 
Almost-Empty, "10"for Full, "11" for Almost-Full. 

Register 4 15 12 11 8 7 4 3 0 

I FLGo I FLGc I FLGs I FLGA I 
27351b1 D2 

Table 2. Register 4 for the Selection of External Flags 

Selection Code Selected Flags 

0000 A~ B Empty 

0001 A ~ B Almost Empty 

0010 A~ B Full 

0011 A ~ B Almost Full 

0100 B ~A Empty 

0101 B ~ A Almost Empty 

0110 B ~A Full 

0111 B ~ A Almost Full 

1000 A~ B Empty 

1001 A ~ B Almost Empty 

1010 A~ B Full 

1011 A ~ B Almost Full 

1100 B ~A Empty 

1101 B ~ A Almost Empty 

1110 B ~A Full 

1111 B ~ A Almost Full 
27351b103 

Table 3. The Selection Table for External Flag Pins 
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An Example to Illustrate the Selection of External Flags 
The configuration registers are accessed by executing the 

command X1 XmH ("X" stands for don't care) to point to 
Register "m" (m = 0, 1,2.3.4) and then reading or writing from 
address 2 (A1-O = 10). These procedures are illustrated by 
the example shown in Table 4. In this example. fourflag pins 

APPLICATION NOTE AN-39 

are assigned as: 
FLGA = A ~ B Almost-Empty with offset = 7 
FLGB = A ~ B Almost-Full with offset = 10 
FLGc = B ~ A Er11PtY 
FLGo = B ~ A Almost-Full with offset = 128 

Function CSA A1 Ao RfWA DA15-A12 DA11-AB DA7-A4 DA3-AO 

Select Register 0 0 1 1 0 XXXX 0001 XXXX XOOO 

Write Register 0 0 1 0 0 XXXX XXOO 0000 0111 

Select Register 1 0 1 1 0 XXXX 0001 XXXX X001 

Write Register 1 0 1 0 0 XXXX XXOO 0000 1010 

Select Register 3 0 1 1 0 XXXX 0001 XXXX X011 

Write Register 3 0 1 0 0 XXXX XXOO 1000 0000 

Select Register 4 0 1 1 0 XXXX 0001 XXXX X100 

Write Register 4 0 1 0 0 0111 0100 1011 0001 
27351b104 

Table 4. The Port A Access Control to Program Flags 

First of all. Register is programmed to the decimal number 
"7". Note that Bit 9 of Registers 0-3 should be programmed 
to 0 for the 10T7251/510. Register 1 is set to decimal "10". 
Since B ~ A Almost-Empty flag is not used. Register 2 is not 
programmed. Register 3 is set to decimal "128". Register 4 
is programmed to designate each flag pin assignment. 

Internal Flags 
Besides the external flag pins, the internal flag information 

can be accessed through reading the Status Register (see 
data sheet). As shown in Table 5. Format 0 provides the 
information for only four flags (Bit 12 to Bit 15). In Format 1. 

Bit Format 0 

0 

1 

2 

3 Odd Byte Register Bits 0-7 

4 

5 

6 

7 

8 Valid Bit 

9 Write Parity Error 

10 Read Parity Error 

11 Status Format: 0 

12 A -) B Full 

13 A -) B Full- Offset 

14 B -) A Empty 

15 B -) A Empty + Offset 
27351b105 

four extra bits (Bit 4 to Bit 7) complete the whole internal flag 
information. For all the flag bits of the Status Register. "1" 
indicates that the particular flag is on. 

The Default Operation of the Programmable Flags 
After the "Reset All" command is executed (or Reset line is 

asserted at the IOT72520/51 0), Register 0-3 are cleared and 
Register 4 is set as "0110 0100 0010 0000". which means: 

FLGA = A ~ B Empty 
FLGB = A ~ B Full 
FLGc = B ~ A Empty 
FLGo = B ~ A Full 

Bit Format 1 

0 Reserved 

1 Reserved 

2 Reserved 

3 DMA Direction 

4 A -) B Empty 

5 A -) B Empty + Offset 

6 B -)A Full 

7 B -) A Full- Offset 

8 Valid Bit 

9 Write Parity Error 

10 Read Parity Error 

11 Status Format: 1 

12 A -) B Full 

13 A -) B Full - Offset 

14 B -)A Empty 

15 B -) A Empty + Offset 
27351b106 

Table 5. Status Register Format 
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~® THE BiFIFO EXPANSION APPLICATION 

CONFIGURATIONS NOTE 
AN-56 

Integrated Device Technology, Inc. 

by John Chen 

The BiFIFO family consists of the Bus-Matching BiFIFOs configuration and the master/slave expansion configuration. 
and the Parallel BiFIFOs. The BiFIFO architecture allows the As for the Parallel BiFIFOs, only the stand-alone expansion 
user to expand the width of the Port A and Port B data bus. configuration is available. Figure 1 comprises of all possible 
There are two methods of cascading multiple Bus-Matching expansion configurations. 
BiFIFOs for width expansion: the stand-alone expansion 

Bus-Matching BIFIFO Parallel BIFIFO 
(I DT7251/7251 017252172520) (I DT72511 172521) 

Stand-alone (1 pes) 18-to-9 18-to-18 

Master/Slave 36-to-9 N/A 

Stand-alone (2 pes) 36-to-18 36-to-36 

Stand-alone (3 pes) 54-to-27 54-to-54 

. 
2734 drwOl 

Figure 1. Expansion Configuration 

BUS-MATCHING BiFIFO 
The IDD251/72510/7252/72520 are bidirectional FIFOs 

configured as 18-to-9 in bus width. Generally, these BiFIFOs 
are ideal fordata buffering between two systems with different 
data bus widths. This could be usedforCPU-to-CPUorCPU
to-Peripheral communication. The processor/peripheral mode 
selection in Configuration Register 5 eases these two 
applications. A single BiFIFO can support an 18-to-9 
configuration. 

Stand·Alone Expansion 
The stand-alone expansion configuration allows as many 

BiFIFOs to be expanded in parallel as the user requires. To 
use the stand-alone mode, the BiFIFOs should be programmed 

101990 Integrated Device Technology. Inc. 
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as "Stand-Alone" in the Width Expansion Mode Control in 
Configuration Register 5. Let's define the two-byte data as a 
word, and the four-byte data as a double word. The byte 
ordering on Port A side is arranged as: 

Byte 0, Byte 2 for low and high bytes of BiFIFO 1; 
Byte 1, Byte 3 for low and high bytes of BiFIFO 2; 

with low byte defined as DA7-DAO, high byte as DA 15-DA8. The 
first word read from Port B bus will be Byte 0 from BiFIFO 1 and 
Byte 1 from BiFIFO 2. The second word will be Byte 2 and 
Byte 3. The previous discussion is based on the assumption 
that Bit 1 of Configuration Register 5 is set to "0", which 
enables the low byte coming out of Port B before the high byte. 
In this example, Byte 0 is before Byte 2 and Byte 1 is before 
Byte 3. A 36-bit to 18-bit bidirectional application using two 
BiFIFOs is shown in Figure 2. 
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2734 drw02 
Figure 2. Stand-alone Expansion 

Master/Slave Expansion 
The Master/Slave architecture allows 2 BiFIFOs to be 

cascaded together in a configuration that produces a data 
path of 36 bits wide in the Port A side, and a data path of 9 bits 
wide on the Port B side (if parity bits are not used, this 
becomes a 32-bit/8-bit configuration). 

The essence of the master/slave architecture is that the 
read/write operations on Port B of both the slave and master 
BiFI FOs are controlled by the master device. In general, four 
generations in Port B are required for every one operation in 

36 ~ 9 

Word 

IOW8j 
Double high 3 
Word 

; PORTA 

36 

Word 

IOWBj 
high 1 

Port A. As an example in Figure 3, if a 36 bit double word is 
written into Port A, 4 reads are required to flush this double 
word out of the BiFIFO. Conversely, 4 writes into Port B of the 
expanded configuration are required before a double word 
can be read out of Port A. The master/slave BiFI Fa archnecture 
is defined to require the master BiFI Fa to command the slave 
to complete 2 read or write cycles first, before the master 
BiFIFO is allowed to execute 2 read or write cycles. 

There are two Master/Slave Expansion Configurations, the 
Processor mode, and the Peripheral mode. 

2734 drw03 

Figure 3. Master/Slave Expansion 
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Peripheral Master/Slave Expansion 
To implement the Peripheral Master/Slave expansion 

configuration, both the Master and the Slave device must be 
programmed in the Peripheral mode. The DMA handshake 
operates out of the Masterdevice; therefore, the Slave BiFIFO 
must be disabled by tying both the REO and ClK lines low and 
leave the ACK line floating, as shown in Figure 4. 

The Master device controls the byte order of the 36 bit 
words going into and out of Port B according to DMA protocol, 

36~9 

APPUCATION NOTE AN-56 

which requires that the master device receive a REO input 
before it can input or output data through Port B. Once a REO 
input has been received at the master device, the master 
BiFIFO generates an ACK response to the peripheral device 
and then sent read/write control signal to the Slave and 
peripheral device. After 2 slave operations, the master is 
allowed 2 operations to complete definition of the 36 bit 
doubleword. 
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Figure 4. Peripheral Master/Slave Expansion 

Byte ordering is adjustable by programming Bit 1 of 
Configuration RegisterS in both the Master and Slave devices. 
As an example, the least significant byte of the 36-bit Port A 
data bus in Figure 4 is defined to be Byte 0, then there are 4 
byte orderings possible, as shown in Table 1. 

Master Slave Byte Order 

0 0 0,1,2,3 

0 1 1,0,2,3 

1 0 0,1,3,2 

1 1 1,0,3,2 
27341bIOl 

Table 1. Byte Ordering 

9.7 

Processor Master/Slave Expansion Configuration 
To implement the Processor Master/Slave expansion 

configuration, Port B responds to any read or write control 
signals input on the DSB and R/WB pins (in Motorola mode) or 
RB and WB (in Intel mode). The Processor Master/Slave 
expansion configuration is the same as the Peripheral Master/ 
Slave expansion configuration, except Port B of the BiFIFOs 
is programmed in the Processor mode instead ofthe Peripheral 
mode. Even though the Peripheral mode is inactive, the ClK 
and REO lines must be pulled low to satisfy the hardware reset 
requirement for the IDT72S10IlDT72S20. The Processor 
Master/Slave expansion configuration is shown in Figure S. 
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36~9 

Byte 0 

Byte 1 
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Figure 5. Processor Master/Slave Expansion 

In this configuration, Port B of the master device waits for 
either a read or write strobe (or OSs, RJWs). The Master 
device lets the Slave device accept the first 2 read or write 
strobes. After the slave has completed 2 read orwrite cycles, 
the Master accepts the next 2 read or write inputs. The read/ 
write control signals in the Processor mode are inputs, on the 
contrary, the readlwrite control signals in the Master Peripheral 
mode are outputs. 

The byte order in which bytes are written into Port B in the 
Processor Master/Slave expansion configuration is also 
adjustable by programming Bit 1 of Configuration Register 5. 

PARALLEL BiFIFO 
The IOT72511/72521 are parallel bidirectional FIFOs 

configured as 18-to-18 in bus width. These BiFIFOs are ideal 
for data transferring between two processors or a processor 
and a peripheral of equal bus width. A single BiFIFO can 
support a 18-to-18 port configuration. 

9.7 

18-t0-18 
This is the default configuration of the 10T72511/72521. 

The core memory of Port A data bus is arranged in the order 
as follows: OAO-OA7, OA16, OA8-0A15, OA17. AsforPortB:080-
OS7, OS16, 088-0815,0817. The entire data bus is used under 
the 18-to-18 configuration. In case the processors require 
only 16 bit data bus, the extra data bits can be disabled by 
letting all of the pins - OA16, OA17, and 0816, 0817 - stay 
floating. An alternative is to tie a 10K!} or greater resistor 
between each data bit and ground to minimize stand-by 
current. The data will then only be transferred between OAO
OA15 and 080-0815. 

Stand-Alone Expansion 
The stand-alone expansion configuration allows an infinite 

numbers of BiFIFOs to be expanded in parallel to increase 
word width. No internal software programming is necessary 
to configure the stand-alone mode. A 36-bit or 32-bit data bus 
can simply be connected with two BiFIFOs in parallel as 
shown in Figure 6. The order of the data written into one port I!I. 
will output the exact data to the other port. iii 
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Figure 6. Stand-alone Expansion 

The Master/Slave expansion configu~tion is not available 
in the Parallel BiFIFOs. The Processoror Peripheral interface 
mode for Port B operates in parallel BiFIFOs the same as the 

9.7 

bus-matching BiFIFOs. This is programmed through Bit 10 of 
Configuration Register 5. 
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G® THE BiFIFO BYPASS APPLICATION 
NOTE 

AN-57 
Integrated Device Technology, Inc_ 

by John Chen and Steve Eidson 

A bypass path on the lOT BiFIFO family allows small 
blocks of data to be exchanged directly between the 
processor connected to Port A and a peripheral controller on 
Port B. The bypass path is most useful forinitiaJizing peripherals 
and receiving messages from these peripherals. The bypass 
path is shown in the detailed block diagram of the BiFIFO 
(Figure 1). 

BYPASS FUNCTION 
The bypass path is enabled by setting the address select 

pins to A1 = 0, Ao = 1. In the bypass mode, the data bits from 
Port A (OA7-0AO, OA 16) are passed directly to Port B (OS7-080, 
088) and the data bits from Port B are passed directly to Port 
A. Only lower byte OA16 and OA7-0AO are passed through to 
088-080. 

For a single BiFIFO configuration, bypass can only be 
enabled when the Port B interface pins are set to be outputs 
(peripheral interface mode). Bypass will not work if the Port B 
interface pins are set to be inputs (processor interface mode). 
Bits 1 0 to 12 of Configuration Register 5 must be programmed 
to 001 to put the BiFIFO in stand-alone peripheral interface 
mode. 

01990 Integrated Device Technology, Inc. 
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When using the bypass path for two BiFIFOs in a 36-to-9-
bit configuration, the Master and Slave devices must both be 
in peripheral interface mode. Bits 10 to 12 of the Master 
BiFIFO's Configuration Register 5 must be set to 111, while 
the Slave BiFI Fa's bits must be setto 101. Since the byte data 
on (OA7-0AO, OA 16) pins of both Master and Slave will be 
passed to Port B bus concu rrently, these two byte data should 
be identical to avoid data contention. 
_ Because port B is placed in the DMA mode, the OSs and AI 
Ws output pins reflect the action of OSA and R/WA input pins. 
The port B interface can operate either as an Intel- or a 
Motorola-style processor interface by programming Bit 0 of 
Configuration Register 5. For example, when Port B is 
programmed to a Motorola-style interface, OSs follows the 
state of OSA. Similarly, RJWs reflects the state of RJWA. If Port 
B is programmed to be an Intel-style interface, then the OSA 
a~d R/WA are translated to r~ad strobe (AS) and write strobe 
(Ws). The Intel read cycle (RS) is asserted LOW when OSA 
is asserted LOW and R/WA is HIGH. The Intel-style write 
Signal (WS) is asserted LOW when OSA is asserted LOW and 
R/WA is LOW. 
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Figure 1. BiFIFO Functional Block Diagram 
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CONFIGURATION REGISTER 5 FORMAT 

Bit Function 

0 Select Port B Interface 0 Pins are AB and WB (Intel-style interface) 

As & Wsor DSB & RlWs 1 Pins are DSB and RlWs (Motorola-style interface) 

1 Byte Order of 18-bit Word 0 lower byte DA7-DAO and parity DA16 are read or written first on Port 
B 

1 Upper byte DA15-DAS and parity DA17 are read or written first on 
Port B 

2 Full Flag Definition 0 Full Flag is asserted when write pointer meets read pointer 

1 Full Flag is asserted when write pointer meets reread pointer 

3 Empty Flag Definition 0 Empty Flag is asserted when read pointer meets write pointer 

1 Empty Flag is asserted when read pointer meets rewrite pointer 

4 REO Pin Polarity 0 REO pin active HIGH 

1 REO pin active lOW 

5 ACK Pin Polarity 0 ACK pin active lOW 

1 ACK pin active HIGH 

00 2 internal clocks between REO assertion and ACK assertion 

7-6 REO / ACK Timing 01 3 internal clocks between REO assertion and ACK assertion 

10 4 internal clocks between REO assertion and ACK assertion 

11 5 internal clocks between REO assertion and ACK assertion 

8 Port B Read and Write a AB. Ws, and DSB are asserted for 1 internal clock 

Timing Control for Peripheral Mode 1 AB. Ws, and DSB are asserted for 2 internal clocks 

9 Internal Clock a internal clock = ClK 

Frequency Control 1 internal clock - ClK divided by 2 

10 Port B Interface a Processor interface mode (Port B controls are inputs) 

Mode Control 1 Peripheral interface mode (Port B controls are outputs) 

00 Stand-alone mode (18- to 9-bits. 36- to 18-bits) 

12-11 Width Expansion 01 Reserved 

Mode Control 10 Slave width oxpansion modo (36- to 9-bits) 

11 Master width expansion mode (36- to 9-bits) 

13 Unused 

14 Unused 

15 Unused 

Table 1. Register 5 Format 

I 
I 
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DESIGNING WITH THE lOT APPLICATION 

~ SyncFIFOTM: THE ARCHITECTURE NOTE 
AN-50 OF THE FUTURE 

Integroated Device Technology, Inc. 

by J. Scott Gardner, Field Applications Engineer 

INTRODUCTION 
The use of First-In-First-Out (FIFO) buffers to pass informa

tion between digital circuits with differing data rates has been 
a standard practice in interface design. The lOT synchronous 
FIFO is a new architecture designed to support high-speed 
systems. 

THE EVOLUTION OF FIFO ARCHITECTURES 
The lOT SyncFIFO can be viewed as the third generation 

architecture in FIFO design. The initial FIFO architecture 
(illustrated in Figure 1) used an architecture based on a 
register array indexed by special control logic which se
quenced a pointer within the array. Prior to the introduction of 
register-based FIFOs, designers used shift registers to buffer 
data between systems. More general than the shift register 
approach, the register-based FIFO architecture is also limited 
in depth, due tothe numberoftransistors needed to build each 
flip-flop storage element. 

OUTPUT SHIFT 
READY OUT 

The second-generation FIFO introduced very large buffers 
based on a static memory array. The RAM-based FIFO is 
shown in Figure 2. The internal RAM array is actually a dual
ported memory addressed by the use of internal painters. 
These internal pointers determine which address of the RAM 
will provide the data during a FIFO R EAO or store data during 
a FIFO WRITE. 

With the availability of large FIFOs with buffer memory as 
large as 4Kby1es, the need for memory management accen
tuated the need for external flags. These flags allow the user 
to monitor the amount of data in the FIFO. Most second
generation FIFOs have been enhanced to provide flags indi
cating a variety of FIFO conditions. Newer FIFOs, including 
the SyncFIFO, allow flags to be programmed to a selectable 
depth. Figure 3 is a block diagram of the enhanced asynchro
nous FIFOs. 

DATA OUT 

Figure 1. Register-Based FIFO Architecture-First Generation 

SyncFIFO is a trroemark of Integrated Device Technology, Inc. 

<Cl t990 Integrated Device Technology, Inc. 2190 
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THE SyncFIFO ARCHITECTURE: 
THE ARCHITECTURE OF THE FUTURE 

The SyncFIFO improves on the RAM-based FIFO architec
ture by adding input and output registers in the data path. 
These registers are controlled by independent external clocks, 
allowing data operations to be synchronized with the clock 
edges. Many system designers are designing high-speed 
systems using a synchronous approach, since the complexity 
of the control circuitry increases with speed in an asynchro
nous system. In a synchronous system, the amount of control 
logic is minimal and does not change as the system clock 
frequency is increased. As system clock rates approach 
25M Hz, it becomes more economical to use a synchronous 
design. (See Figure 4.) 

ADVANTAGES OVER THE ASYNCHRONOUS 
FIFO 

The concept of the synchronous FIFO is not new. Many 
synchronous designs requiring that data transfers occur on a 
clock edge use external registers with an asynchronous FIFO. 
The READ and WRITE control signals for the FIFO must be 
generated by special control logic, but the device accessing 
the FIFO through the registers sees the FIFO as a synchro
nous device. Figure 5 shows the asynchronous FIFO used in 
a synchronous application. The primary limitation of this 
approach is the performance degradation due to the long data 
set-up time needed by the FIFO. The performance loss is 
evident in operations requiring consecutive accesses, since 
the data set-up time must be taken into account when deter
mining the maximum cycle time. 

Using an asynchronous FIFO in a high-speed system can 
also require special design techniques for generating the 
FI FO control signals. As the cycle time is decreased in higher 
speed systems, the width of the READ or WRITE pulse 
becomes very small. The minimum pulse width for asynchro-

COMPLEXITY 

(Number 01 Logic 
Elements Needed to 
Irrplement Design) 

t 

nous FIFOs has been reduced to less than 20ns on faster 
devices. Generating accurately timed control pulses can 
require additional circuitry of greater complexity. Very narrow 
control pulses must be generated by using pulse shaping logic 
based on a system clock. It is sometimes difficult to generate 
properly timed narrow control pulses, since the timing margins 
become so small. 

Figure 6 illustrates the simplicity of the IDT SyncFIFO 
interface. Passing data through the IDT SyncFIFO is based on 
aclock edge with adata set-uptime of only 5ns and adata hold 
time of 1 ns. A FIFO of this type allows clock rates of 50MHz. 
No external pulse shaping logic is required; the only control 
pulses required are the free-running system clock and a 
simple enable signal. 

In systems using pipelining, the SyncFIFO can be used as 
a pipeline stage without external registers, as the registers 
that would normally be added externally for pipe lining are 
included in the SyncFIFO. The use of pipelining can lead to 
even faster aggregate data rates. 

REDUCED SENSITIVITY TO GLITCHES 
Another problem faced by the designer of high-speed sys

tems using fast asynchronous FIFOs is the sensitivity to 
glitches. A FIFO capable of responding to fast READ or 
WRITE pulses may recognize noise-induced glitches as valid 
control pulses. The minimum pulse widths are specified as 
worst-case values, and a designer must be careful to consider 
all operating conditions. A glitch which doesn't affect system 
operation during lab tests may become a problem at cold 
temperatures or higher supply voltages. Careful board design 
techniques or additional circuitry may be required in fast 
systems to reduce glitches on the READ and WRITE lines. By 
comparison, the SyncFIFO only recognizes READ and WRITE 
accesses during the transition of the clock signals, insuring 
increased noise immunity in the system. 

ASYNCHRONOUS 

SYNCHRONOUS 

I 
25·50MHz 

Clock Frequency 

Figure 4. Increasing Clock Frequency Necessitates Synchronous Designs 
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FEATURES AND OPERATION OF THE 
SyncFIFO 

Many of the features of lOT's SyncFIFOs are similar to the 
features of lOT's asynchronous FIFOs. Numerous Technical 
Notes and Application Notes have been published by lOT to 
assist the deSigner using asynchronous FIFOs; therefore, 
only the new features of the SyncFI FO will be covered in depth 
in this document. 

The functional block diagram of the lOT SyncFIFO in stand
alone mode is shown in Figure 7. The first devices from lOT 
are the 10T72215 with a 512 x 18 memory array and the 
10T72225 with a 1024 x 18 memory array. These devices 
allow for very fast throughput with read or write cycle times as 
fast as 20ns. 

Many other sizes and word widths will be provided in 
subsequent devices. The speed of the lOT SyncFIFO is 
specified by the maximum clock rate. Both SyncFIFOs oper
ate up to 50MHz. The synchronous nature of the architecture 
will allow the clock rate to increase in later products. 

WIDTH EXPANSION 
As in previous FIFOs, width and depth expansion are easily 

accomplished. Expanding the width of the FIFO is very straight
forward. Basically, data passes in parallel through multiple 
devices. The input control signals are connected on all de
vices, and the status flags may be read from any device. Any 
word width may be attained which is a multiple of the device 
word size. Figure 8 shows how a 36-bit word is implemented 
using two 72215s or 72225s. 

RESET~liSl 

DATA IN (D) (36) (18) ... 
IDT ... 722151 

72225 
'"" WRITE CLOCK (WCLK) ... ..... 

-------
WRITE ENABLE ( WEN) ... .... 

LOAD (LO) ... 
.... ..... 

... 

DEPTH EXPANSION 
To expand in depth, a daisy-chain technique is used. The 

first FIFO in the chain is the master (designated by tying FL to 
ground). The remaining FIFOs in the chain are slave compo
nents (deSignated by tying FL to Vcc). 

The master device is the device which controls all the flags 
and must always be the first device. The flags are ignored from 
the other devices. In the depth expansion mode, the Half-Full 
Flag (HF) is not available, since this pin is shared with the Write 
Expansion Out (WXO) Signal. 

To control how data is passed from one device to the other, 
ExpanSion In (Xi) and ExpanSion Out (XO) Signals are pro
vided to control the transfer of data. In single device mode the 
Xi lines are tied to ground. For multiple devices, the Xi and XO 
lines are tied together between each device. Figure 9 is an 
example of the SyncFIFO used in depth expansion mode. 

This example shows how three devices can be chained 
together to provide a deeper FIFO interface. Using three 
72215s, the total depth is 1536 words of 18-bit data. This 
daisy-chain technique can be used to achieve depths up to 
32,768 words by adding more devices. 

The total depth of the configuration is programmed into the 
master device using the depth register. The total number of 
FIFOs in the configuration is loaded into the 5-bit register on 
the third Write Clock (WCLK) while the Load (LO) pin and the 
Write Enable (WEN) are held Low. Figure 10 shows all the 
possible values for the depth register of the 72215 and the 
72225. 

RESET~ liS) 

(18) 
IDT ---- 722151 

__ ~2~-= ___ ~ READ CLOCK ( RCLK) 
... I~ READ ENABLE ( REN) 
... 

A OUTPUT ENABLE ( ~) 
... ..... 

EMPTY FLAG ( "EF) ... ... FULL FLAG (FF) FIRST LOAD 
JSAi!) ... 

PROGRAMMABLE ( m) FL J. FL 
PROGRAMMABLE ( 

.... 

~ 
HALF FULL FLAG ( Fi11 (18) (18) DATAOUT(Q) (36) .... 

~ ..... 

EXP ANSION IN 

~y~1 ~1J~ 
-=- EXP ANSION IN 

Figure 8. Width Expansion of the lOT SyncFIFO 
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fiXO Iwxo EXPANSION OUT .. ... 
~ 

II 
: : 

II ---.... lOT 

..... 722151 
72225 

Vee 

I FIRST LOAD ( R:) .. 

EXPANSION IN too J:: roo EXPANSION OUT ... .... ... ... .... .. ... ... .... .. 
DATA IN (D) ... lOT 

722151 
DATA OUT (a) ..... ,.... 

72225 
..... 

Vee 

I FIRST LOAD ( J!C) .. 

EXPANSION IN RXr t:o fiXO EXPANSION OUT 
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RESET( fiS) .. .... OUTPUT ENABLE ( ~ 

...... lOT 
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... PROGRAMMABLE ( m) PROGRAMMABLE ( m) .. 
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FIgure 9. Depth ExpansIon of the lOT SyneFIFO 
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IDTI2215 IDTI2225 
LD WEN WCLK SELECllON 

TOTAL DEPrn IN TOTAL DEPrn IN 
DATA LOADED IN EXPANSION DATA LOADED IN EXPANSION 
DEPrn REGISTER CONAGURATION DEPrn REGISTER CONAGURATION 

o (DEFAULT) 512 o (DEFAULT) 1024 

0 0 I EMPTY OFFSET 

] FULL OFFSET 

DEPTH REGISTER 
1 512 1 1024 

2 1024 2 2048 

3 1536 3 3072 

0 1 S NO OPERATION 

4 2048 4 4096 

5 2560 5 5120 
1 0 S WRITE INTO FIFO 

15 3072 15 6144 

1 1 S NO OPERATION 

Figure 10. Depth Reg,lsterProgrammlng Figure 11. Offsel.Reglsters and the Depth Register 

INDEPENDENT READ AND WRITE CLOCKS 
Although the SyncFIFO handles data synchronously, the 

clocks are independent on each side of the FIFO. These 
clocks could even be free-running system clocks with different 
frequencies. The lOT SyncFIFO handles the transfer of data 
between the two systems, simplifying the timing issues nor
mally associated with a system of this type. It is, however, 
possible to use the same clock for both sides of the FIFO. 

USING FLAGS FROM THE lOT SyncFIFO 
The flags available on the 10T72215 and IOT72225 are the 

Empty Flag (EF), the Full Flag (FF), the Half-full Flag (HF) and 
two programmable flags. The Programmable Almost Empty 
(PAE) and the Programmable Almost Full (PAF) flags can be 
set to any location by the user. 

These flags differ from the flags available on the latest asyn
chronous FIFOs in that they are updated on clock transitions. 
The EF is tied to, RCLK and the FF is tied to WCLK. The three 
other flags are updated by either clock, depending on their 
current state (see data sheet). The impact of this difference 
will be discussed in the next section. 

As with the asynchronous FIFOs, the flags operate based 
on the valueof the internal pointers. Two separate pointers are 
maintained, a read pointer and a write pointer. When the last 
word is read from the FIFO, the read pointer equals the write 
pOinter, and EF is asserted. When the write pointer reaches 
the last location in the FIFO and data is written, then FF is 
asserted. Likewise, the half-full flaQ is asserted whenever the 

9.9 

difference between the Read pointer and Write pointer is ~ half 
the size of the FIFO RAM array. 

The programmable flags use offset values which are pro
grammed into internal registers. For the PAE flag, the Signal 
will be asserted when the Read pointer is n locations less than 
the, Write pointer. As an example, suppose the FIFO is being 
used as a 175-word frame buffer. It is necessary to notify the 
processor when a frame has been received, but data may 
continue to arrive in the buffer. The Empty Offset Register 
would be programmed with the value 175. Using this value, 
the PAE flag would go High after 175 writes to the FIFO. The 
processor could receive this Signal as an interrupt to read out 
the 175-word data block. 

The PAF flag can be used to Signal the processor after 
(FULL - m) writes to the FIFO. For instance, a certain system 
might take some time to respond to a signal from the FIFO and 
begin clocking out data. To notify the processor 6 write clocks 
in advance of the FI FObecoming full, a value of 6 is written into 
the Full Offset Register. This allows the user to optimize his 
system for the depth of the FIFO. 

To write a value into one of the offset registers, WEN and LO 
are set Low. The data on the input data bus is written into the 
Empty Offset Register on the first Low-to-High transition of 
WCLK. On the second Low-to-High transition of WCLK, the 
Full Offset Register is written with the data inputs. The third 
clock transition programs the depth register. Figure 11 shows 
the manner in which the internal registers are programmed. 
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DESIGN CONSIDERATIONS 
The simplicity of the interface to the SyncFI FO makes it an 

ideal candidate for new designs, especially when higher 
throughput is required. If the design is made synchronous at 
the outset, later speed improvements to a system do not 
require a redesign of the FIFO control logic. 

One of the design considerations for the SyncFIFO con
cerns the manner in which the, input and output registers 
interact with the internal RAM array. It is important to note that 
the data goes into the input register on the Low-to-High 
transition ofthe WCLK. During the first write tothe FIFO, data 
is also stored into the internal RAM array on the same Low-to
High transition that loads the input register. This avoids the 
presence of a write latency cycle on the first Write. 

To determine when data can be clocked out of the FIFO, the 
amount of skew between the WCLK and the following RCLK 
will determine if sufficient time has been allowed for the new 
data to be stored in the RAM. Once data has been clocked in 
using WCLK, the data will be available in the internal RAM for 
access by the read port after tSKEWl ns (see Figures 12 and 
13 for read and write cycle waveforms, and Figure 14 for the 
skew specifications). If this skew timing is not met, an extra 

RCLK 

00- __________ ~ 
017 ~~~~ 

WCLK 

cycle of latency will be required for clocking data from the 
FIFO. 

The output register of the SyncFI FO adds a full cycle of read 
latency before data is available on the output pins. This 
latency is a result of the need to allow time for the flags to be 
updated. External circuitry may need extra time to respond to 
the flag Signals. This is especially true for the EF. If a single 
word is written into an empty FIFO, the EF will become 
deasserted tREF ns after the following RCLK. This assumes 
that the RCLK occurs more than tSKEW ns after the WCLK. If 
the skew time is not met, an additional RCLK cycle will be 
required before the EF can be asserted. The data will be 
available on the output pins tA ns after the next RCLK. 

To help clarify the timing issues, consider an example of a 
system which. uses coincident clocks by tying the RCLK and 
the WCLK lines together. The WEN and REN lines are used to 
control the transfer of data. If a single word is written into the 
FIFO on the WCLK, it will take two additional RCLKs before 
data will appear on the output pins. The coincident RCLK 
obviously does not meet the skew timing requirement. The 
first RCLK after the coincident WCLKlRCLK will update the 
flags and the second RCLK will affect the data transfer to the 
output pins. 

,,~---------------------------------
NOTE: 
1. tsKEWl is the minimum time between a rising WCLK edge and a rising RCLK edge for ~ to change durin9J!1e current clock 

cycle. If the time between the rising edge of WCLK and the rising edge of RCLK is less than tsKEW1. then 'EF may not change 
state until the next RCLK edge. 

Figure 12. Read Cycle Timing 
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WCLK 

00-
017 

WEN 

FF 

RCLK 

REN / 

NOTE: 
1. tSKEW1 is the minimum time between a rising RCLK edge and a rising WCLK edge for ~ to change duringJl1e current clock 

cycle. If the time between the rising edge of RCLK and the rising edge of WCLK is less than tSKEW1. then FF may not change 
state until the next WCLK edge. 

Figure 13. Write Cycle Timing 

COM'L COM'L & MIL. MIL. COM'L&MIL 
72215/16L20 72215/16L25 72215/16 L30 72215/16L50 

SYMBOL PARAMETER 72225/26L20 72225/26L25 72225/26L30 72225126L50 

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. 

tSKEWl Skew time between Read Clock & 14 - 16 - 18 - 20 -
Write Clock for Empty Flag & Full 
Flag 

Figure 14. Skew Specifications 
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EXAMPLES OF SyncFIFO DESIGNS 
The application areas of the SyncFIFO are not different from 

applications of asynchronous FIFOs. Figure 15 shows an 
application of the SyncFIFO in a graphics system. An asyn
chronous FIFO could have been used for this application, but 
the speeds typically required by graphics systems would have 
made the implementation difficult. The data sent to the graph
ics rasterizer usually occurs as blocks of data, and repetitive 
writes to the FIFO require very fast cycle times. 

Figure 16 shows how two SyncFIFOs can be used as a high
speed bidirectional interface between two 16-bit microproces
sors. As in the previous example, an asynchronous FIFO 
might be sufficient for slow systems. The steady advance in 
processor speeds has led to the need for the SyncFIFO and 
its ability to handle the fast data rates. 

In a microprocessor system the speed of the processor is 
very important, but of equal concern is the amount of bus 
bandwidth available for communicating with external devices. 
It is important that bus operations be accomplished as effi
ciently as possible. In the multiprocessing example, processor 
A usual:y needs to pass a block of data to processor B. The 
sooner the block of data is written into or read from the FIFO, 
the sooner the processor can return to its own processing 
tasks. The SyncFIFO is able to accommodate a block transfer 
rate of 50MHz or 100Mbytes/sec, including parity. Width 
expansion would allow for 400Mbytes/sec transfer rate in a 
64-bit system. The SyncFIFO architecture will allow for the 
bandwidth requirements of even faster systems in the future. 

USE IN ASYNCHRONOUS SYSTEMS 
A SyncFIFO can be used in an asynchronous system; 

however, care must be taken in observing the timing consid
erations. Of primary concern is the minimum setup time forthe 
REN or WEN signals. This is the time before the data can be 
clocked in or out of the FIFO registers. For instance, if the 
MemWR pulse in an asynchronous system is to be used to 
generate the WCLK pulse, care must be taken to insure that 
WEN occurs at least 8ns before the rising edge of WCLK (for 
a 20ns device). One method of generating the proper timing 
is to use a system clock to synchronize the control signal, thus 
insuring proper setup times. 

In a simple asynchronous interface, the WEN pulse can be . 
generated by the chip select pulse. The chip select pulse is 
generated by the FIFO address decoder. The MemWR signal 
can be used to drive the WCLK line. The data lines must be 
stable at least 5ns before the rising edge of the MemWRpulse. 

To clock data asynchronously from the FI FO, the chip select 
line can be used to drive the REN line. The MemRD pulse can 
be inverted to provide a properly timed RCLK. The REN signal 
must meet the 8ns setup requirements (for a 20ns device). 
The extra latency cycle for' reading data may be taken into 
account by the device reading the FIFO. The EF will go Low 
when the last word is stored in the output register. 

It is possible to use the MemRD signal directly, but data 
won't be available until 12ns after the end of the MemRD pulse 
(worst case). The access time for the FIFO would have to 
include the width of the MemRD pulse. If the MemRD is 
inverted using a 7.5ns PAL, the asynchronous read is accom
plished in about 2Cns. 

VECTOR / 
PROCESSOR 

MICROPROCESSOR BOARD RASTER 
VIDEO 

ClK 
.. PROCESSOR 

BOARD 

DATA - .... SyncFIFO ..... ..., - - -- DATA 
r--- ..m... DATA IN DATA OUT 

... 
...J I~ ·WCLK RCLK 

p 

Ou 
ADDRESS, 1/0 ~ ~g 

WEN REN --
O...J 
~ 

RAM - ..... 
COMPUTER 
BACKPLANE 

VECTOR BOARD V 
CLOCK 

Figure 15. A Graphics System Using the SyncFIFO 
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Figure 17 shows an example of the SyncFIFO used in a 
standard asynchronous system. A system of this type can be 
cycled much faster than previous solutions using asynchro
nous FIFOs. This system could also be enhanced to accom
modate burst-mode data transfers available on newer proces
sors. A simple counter could provide the burst pulse train 
needed to clock the data block. Also, note that the flags are 
synchronized with the clocks (see the next section). 

HOW CLOCKS AFFECT FLAGS 
Care must be taken in observing the flags in a SyncFIFO. 

For instance, upon reading the FIFO, the transfer of the last 
word from the memory array to the output register causes the 
assertion of the empty flag (EF)-not the transfer of the last 
word of data out of the output register. The flags also differ 
from previous FIFOs in that the flags change synchronously. 
The flags are all updated on a clock transition. 

One important consideration is that since the flags are up
dated synchronously, they are not updated until clocked. For 
instance, consider a system where the inputs are synchro
nous and the outputs are asynchronous. A word of data is 
written to the FIFO. The EF does not deassert until a clock 
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transition on RCLK. So you could fill the FIFO without EF 
changing if no RCLKs are provided. One solution would be to 
tie any available fast clocks to RCLK. Anotheroption would be 
totie RCLKandWCLKtogether.(NOTE:HF, PAEand PAFare 
asynchronous to the clocks on the 72215 and 72225. See data 
sheet for exact timing diagrams.) So, by using the PAE instead 
of the EF in this case, you can Signal the asynchronous side 
of the status of the FIFO, since this flag is updated by both 
clocks. 

CONCLUSION 
Using the SyncFIFO greatly eases the design efforts in a 

high-speed system. The SyncFIFO incorporates all of the 
enhanced features ofthe newest asynchronous FIFOs. These 
features include programmable flags, the ability to store large 
amounts of data, and the ability to directly drive a 3-state data 
bus. It is the addition of the input and output registers that 
makes the SyncFIFO unique. The ability to handle very fast 
data rates allows the lOT SyncFIFO to keep pace with the 
high-speed systems being designed today and the faster 
systems still to come. The lOT SyncFIFO truly represents the 
architecture of the future. 
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G DEPTH EXPANSION OF lOT'S APPLICATION 

SYNCHRONOUS FIFOs USING NOTE 
AN-69 

Integrated Device Tedt~ology. Inc. 
THE RING COUNTER APPROACH 

By Bhanu V. R. Nandurl 

INTRODUCTION 
This application note describes a concise design approach 

to expand in depth lOT's synchronous FIFOs. As an example 
we will use the IOT72211 synchronous FIFO to demonstrate 
depth expansion using the ring counter approach. The discus
sion in this paper is however applicable to expand in depth all 
synchronous FIFOs from lOT. The first part of this paper 
discusses how one can expand in depth two 10T72211 
synchronous FIFOs with the help of two industry standard 
PALs the 20R8s. The second part of this note discusses how 
one can accomplish depth expansion using four IOT72211s 
using three 20R8s, that is identical in pin out to a single large 
four-deep IOT72211. A" PALs were programmed using 
"Capilano Computing Systems LPLCTM PLO software pack
age" and a copy of the PAL programs is presented at the end 
of this paper. As the density and speed of industry standard 
PALs increases, it should be possible to expand in depth more 
of these FIFOs with a fewer number of PALs and with minimal 
loss in performance. 

Traditiona"y, asynchronous FIFOs have been expanded in 
depth with the help of the Xi and XO pins provided on these 
FIFOs. These FIFOs are cascaded in depth by connecting the 
XO pin of the present FI FO to the Xi pin of the next FI FO in the 
cascade. This procedure is carried out for a" the FI FOs in the 
cascade until the last FIFO in the cascade is reached. The XO 
pin of the last FI FO in the chain is connected to the Xi pin of 
the first FIFO to complete the ring. A pin called the first load pin 
(FL) on one of the FIFOs is grounded to indicate that the first 
write and read operations will begin in that FIFO. The FL pins 
of a" the other FIFOs in the cascade are however tied to Vcc. 
The Full flags of a" the FIFOs are ORed to provide a compos
ite Full flag, similarly the Empty flags of a" the FI FOs are ORed 
to provide a composite Empty flag. The user is urged to refer 
to lOTs tech n ical not e TN -09 "Cascading FI FOs 0 r FIFO Mod
ules" for further information on expanding asynchronous 
FIFOs. 

The 10T72215 and the 10T72225 Synchronous FIFOs are 
provided with two pairs of Xi and XO pins to assist the user in 
expanding these FIFOs using the daisy chain arrangement. 
One pair of Xi and XO pins are used to synchronize write 
operations in the cascade and are controlled by the WCLK, 
while the other pair of Xi and XO pins are used to synchronize 
read operations in the cascade and are controlled by the 
RCLK. Because of the Xi and XO pins on the 10T72215 and 
the IOT72225 the daisy chain arrangement used in asynchro
nous FIFO expansion can be likewise used. 

e1990 Integrated Device Technology. Inc. 

DEPTH EXPANSION OF IDT72211 
SYNCFIFOSTM 

I n this section we shall describe how to expand in depth the 
10T72211 synchronous FIFO without any Xi and XO pins. This 
discussion as stated earlier is applicable for expanding in 
depth a" synchronous FI FOs from lOT. The expansion we will 
describe uses one ring counter to supervise the write opera
tions and another ring counter to supervise the read opera
tions. As a first step let us expand in depth two IOT72211 s. 
Figure 1 illustrates the arrangement to carry out this two-deep 
depth expansion, the PAL labe"ed WRENCNTLR supervises 
the write operations whereas the PAL labelled RENCNTLR 
supervises the read operations. In addition to carrying out the 
write and the read operations these PALs also generate the 
Almost Fu", Almost Empty, Fu" and Empty Flags for the ex
panded FIFO. Write operations in the IOT72211 are carried 
out when the two write enables are asserted and occur 
synchronously on the rising edge of the WCLK. Similarly the 
read operations are carried out when the two read enables are 
asserted and occur synchronously on the rising edge of the 
RCLK. The RCLK and the WCLK inputs of the FIFO can be 
tied together and connected to a system clock or they can be 
separately connected to two separate system clocks. The two 
system clocks can be of either the same frequency or different 
frequencies as long as the minimum clock period of the device 
is not violated. lOT syncluonous FIFOs have a one deep 
pipelined architecture and because of this there will be a read 
latency of one cycle after reset. 

Printed In the U.S.A. 06190 
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DEPTH EXPANSION OF lOTS SYNCHRONOUS FIFO. 
USING THE RING COUNTER APPROACH 

DESCRIPTION OF THE WRITE ENABLE 
CONTROLLER (WRENCNTLR) 

.Thewrite enable controller (WRENCNTLR) is implemented 
usmg a fast (tpd = 7.5ns) industry standard 20R8 PAL. Write 
operations start when the user asserts the write clock and the 
global write enable "WEN" input to the WRENCNTLR. Write 
operations are performed synchronously and occur on the 
riSing edge of the WCLK. After reset, the first write operation 
starts in FIFO A, the second in FIFO B, the third in FIFO A and 
the fourth in FIFO B. This pattern is repeated for all subse
quent write operations. WEN2 inputs of FIFOs A and B are tied 
to the global write enable "WEN" as shown. The WR ENCNTLR 
provides separate WEN1 strobes to each FIFO. These strobes 
ha~e been I~belled WEN_A and WEN_B .. A user can stop the 
wnte operations to the FIFO by deasserting the global write 
enable (WEN) input. This will ensure that the WRENCNTLR 
will stall the present WEN1 signal and not generate the next 
WEN1 pulse. Care has been taken to ensure that even if the 
user asserts the global write enable (WEN) input to the 
WRENCNTLR, the WRENCNTLR will not generate the next 
WEN1 pulse when the composite Full flag is asserted. The 
composite Full flag will be asserted when all the FI FOs in the 
cascade have their Full flags asserted. The WRENCNTLR 
thus remains in the same state until the composite Full flag is 
deasserted ensuring that the same write sequence is main
tained. The WRENCNTLR will generate an Almost Full flag 
only when anyone of the FIFOs asserts a Full flag. This gives 
the user a prior warning of one word that he is approaching the 
end of his data queue. All outputs generated by the 
WRENCNTLR occur synchronously and are asserted and 
deasserted on the riSing edge of the WCLK. 

The FI FOs will each assert their Full flags after 512 words 
have been written into them but only if no read operations had 
occurred during this period. A write operation that is per
formed while the Full flag is asserted is ignored by the FIFOs. 
Internal to the 10T72211 and transparent to the user is a write 
inhibij signal that is generated when the FIFO is full. This 
signal blocks out any subsequent write operations that occur 
ensuring that the state of the internal write pointer is not 
altered and the data in the FIFO is not overwritten. 

DESCRIPTION OF THE READ ENABLE 
CONTROLLER (RENCNTLR) . 

The read enable controller (RENCNTLR) like the write 
enable controller is implemented using a fasfindustry stan
dard PAL, the 20R8. Read operations start when the user 
enables the read clock (RCLK) and asserts the active low 
global read enable input (REN) and the active low global 
output enable input (GOEN) to the RENCNTLR.ln our design 
read sequences are identical to write sequences. Hence after 
reset the first read starts in FIFO A, the second in FIFO B, the 
third in FIFO A and the fourth in FIFO B. This pattern is 
repeated forall subsequent read operations. The REN2 inputs 
of FIFOs labelled A and B are tied to the global read enable 
"REN" as shown. The RENCNTLR provides separate REN1 
strobes to each FIFO, these REN1 signals have been labelled 
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REN_A and REN_B, in addition the RENCNTLR provides 
separate output enables labelled OEN_A and OEN B. OEN A 
follows REN_A and OEN_B follows REN_B. Auserwishingto 
stop the read operations can do so by deasserting the global 
read enable (REN) input to the RENCNTLR. This will ensure 
that the RENCNTLR will stall the present REN1 signal and not 
generate the next REN1 pulse. Care has been taken to ensure 
that even if the user asserts the global read enable (REN) to 
the RENCNTLR, the RENCNTLR will not generate the next 
REN1 pulse if the composite Empty flag is asserted. The 
RENCNTLR thus remains in the same state until the compos
ite Empty flag is deasserted thus ensuring that the same read 
sequence is maintained. The RENCNTLR will generate an 
Almost Empty flag only when one of the FIFOs asserts its 
Empty flag. This give the user a prior warning of one word that 
he is approaching the endof his data queue. The RENCNTLR 
also generates the composite Empty flag when both the 
FIFOs in the cascade assert their Empty flags. All outputs 
generated by the RENCNTLR occur synchronously and are 
asserted and deasserted on the rising edge of the RCLK. 

The IOT72211 synchronous FIFO is provided with a trans
parent output register on the read port. This register is loaded 
with a new word once every read cycle (provided the FIFO is 
not empty). This register puts its contents on the output bus 
only when the output enable input (OE) is asserted. The 
function of this output register is to allow the user multiple 
reads of the same word without incrementing the internal read 
pointer. A user interested in reading the same word multiple 
times without altering the state of the internal read pOinter can 
do so by disabling the REN1 and REN2 inputs to the FIFO 
while asserting its output enable. The user can then sample 
the output pins of the FIFO once every read clock cycle 
multiple times. The user can also skip sampling certain data 
by deasserting the output enable (OE) while asserting the 
read enables (REN1) and (REN2). 

A user wishing to read the same word in our expanded FIFO 
without incrementing the read pOinter can do so by deas
serting the global read enable (REN) input while asserting the 
global output enable (GO EN) of the RENCNTLR. This opera
tion stalls the read operations and the data in the output 
register can then be sampled. The user can then sample this 
output once every read clock cycle for multiple read cycles. 
Since the lOT SyncFIFOs have a one deep pipelined architec
ture, depth expansion as described in this section will result in 
a read latency of one cycle after reset. 

The FIFOs each assert their respective Empty flags after 
512 words have been read from them and only if no write 
operations had occurred during this period. A read operation 
that is performed while an Empty flag is asserted is ignored by 
the FIFO, it will still however supply the last word read from the 
FIFO. Internal to the 10T72211 and transparent to the user is 
a r~ad .inhibit signal that is generated when the FI FO is empty. 
ThiS signal, analogous to the write inhibit signal, is used to 
block out any subsequent read operations that occur, ensur
ing that the state of the internal read pointer is not altered and 
data in the FIFO's RAM array is not re-read. 
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DEPTH EXPANSION OF IOrs SYNCHRONOUS FIFOs 
USING THE RING COUNTER APPROACH 

TIMING REQUIREMENTS 
Figure 2. and Figure 3. illustrate the timing waveforms for 

the write and read operations. The timing parameters for the 
Synchronous FIFO expansion are shown in Table 1. To 
operate the 1Sns IDT72211 Synchronous FIFO we would 
need a 20R8 PAL whose maximum tco is 4ns. As these 
devices are not yet available in these speed grades we have 
to operate our 1Sns FIFOs with a clock period of 17.5ns 
minimum. The reason for this is that the RENCNTLR asserts 
the read and output enable signals on the rising edge of the 
RCLK butwith a maximum delay of 6.Sns induced by the PAL. 
The IDT72211 has a tOE specified at 8ns maximum, this 

Parameter 
Symbol Parameter Description Min. Max. 

tco PAL's Clock to output delay 3ns 6.5ns 

ts PAL's Set-up time to clock 7ns -
tRSS FIFO's reset set-up time 10ns -
tENS FIFO's enable set-up time 4ns -
tENH FIFO's enable hold time 1ns -
tDS FIFO's data set-up time 4ns -
tDH FIFO's data hold time 1ns -
tOE FIFO's output enable time - 8ns 

tOHZ FIFO's output disable time 1ns 8ns 

tClK FIFO and PAL Clock period 17.5ns -
2702 tbl 01 

Table 1. 

9.10 
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implies that 14.5ns (tco + tOE = 6.5 + 8ns) after the rising edge 
of the RCLK, data will be available for sampling. Assuming 
the sampling side samples the output of the FI FOs also on the 
rising edge of the RCLK, this leaves only O.5ns (tCLK - tco - tOE 
= 15 - 14.5ns) before the next arrival of a positive edge on the 
RCLK. This duration may be too short for the sampling side's 
set-up time requirements. Therefore if we use the RCLK 
period of 17.5ns, this would give the sampling side a data set
up time of 3ns, which is a reasonable data set-up time. The 
user is urged to refer to the IDT72211 and the 20R8 PAL's 
data sheets for more information on the timing requirements. 
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DEPTH EXPANSION OF lOTS SYNCHRONOUS FIFOs 
USING THE RING COUNTER APPROACH 

FOUR DEEP DEPTH EXPANSION OF THE 
IDTI2211 SYNCFIFOS ™ 
. The discussion on the two deep depth expansion using the 

ring counter approach, described earlier is also applicable in 
this section for a four-deep depth expansion. Figure 4 illus
trates the four-deep depth expansion. Write operations will 
start when the user asserts the write clock (WCLK) and the 
active high global write enable "WEN" input to the 
WRENCNTLR. Write operations are performed synchronously 
and occur on the rising edge of the WCLK. After reset, the first 
write operation starts in FIFO A, the second in FIFO B, the third 
in FIFO C and the fourth in FIFO D. This pattern is repeated 
for all subsequent write operations. WEN2 inputs of FIFOs A, 
B, C and D are tied to the global write enable "WEN" as shown. 
The WRENCNTLR provides separate WEN1 strobes to each 
FIFO. These strobes have been 'labelled WEN A WEN B 
WEN_C and WEN_D. A user can stop the write op~rations t~ 
th~ FI~O by de asserting the global write enable (WEN) input. 
This Will ensure that the WRENCNTLR will stall the present 
WEN1 signal and not generate the next WEN1 pulse. Even if 
the user asserts the global write enable (WEN) input to the 
WRENCNTLR, the WRENCNTLR will not generate the next 
WEN1 pulse while the composite Full flag is asserted. The 
WRENCNTLR thus remains in the same state until the com
posite Full flag is deasserted ensuring that the same write 
sequence is maintained. The WRENCNTLR will generate an 
Almost Full flag only when anyone of the FIFOs asserts a Full 
flag. This gives the user a prior warning of three words that he 
is approaching the end of his data queue. The WRENCNTLR 
will also generate a composite Full flag when all the FIFOs 
assert their Full flags. All outputs generated by the 
WRENCNTLR occur synchronously and are asserted and 
deasserted on the riSing edge of the WCLK. " 

In the four-deep depth expanded FIFO design we need to 
generate four read enables and fouroutput enables to perform 
the read operations successfully. In addition we need to 
generate an Almost Empty Flag and a composite Empty Flag. 
The 20R8 PALs that we are using have a maximum of eight 
outputs only, hence this implies that we need to use at least 
two 20R8s to perform the read operations successfully. As the 
density and the functional capabilities of PALs increases it 
should be possible to implement the RENCNTLR using a 
single PAL. ' 

Read operations start when the user enables the read clock 
(RCLK) and asserts the active low global read enable input 
(REN) to the RENCNTLR, in addition the user will have to 
assert the global (GOEN) input to the OENCNTLR. The 
OENCNTLR generates the separate output enable inputs to 
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FIFOs labelled A, B, C and D. In our design read sequences 
are identical to write sequences. Hence after reset the first 
read starts in FIFO A, the second in FIFO B, the third in FIFO 
C and the fourth in FIFO D. This pattern is repeated for all 
subsequent read operations. The REN2 inputs of FIFOs 
labelled A, B, C and D are tied to the global read enable ''REN'' 
as shown. The RENCNTLR provides a separate REN1 strobe 
to each FIFO, these strobes have been labelled REN A 
REN_B, REN_C, and REN_D. A userwishing to stop the read 
operations can do so by deasserting the global read enable 
(REN) input to the RENCNTLR. This will ensure that the 
RENCNTLR will stall the present REN1 signal and not gener
ate the next REN1 pulse. Even if the user asserts the global 
read enable (REN) to the RENCNTLR, the RENCNTLR will 
not generate the next REN1 pulse if the present FIFO in the 
cascade has its Empty flag asserted. The RENCNTLR thus 
remains in the same state until the composite Empty flag is 
deasserted thus ensuring that the same read sequence is 
maintained. The RENCNTLR will generate an Almost Empty 
flag only when one of the FIFOs asserts its Empty flag. This 

, give the user a prior warning of three words that he is 
approaching the end of his data queue. The RENCNTLR also 
generates the composite Empty flag when all the FI FOs in the 
cascade assert their Empty flags. All outputs generated by the 
RENCNTLR occur synchronously and are asserted and 
deasserted on the rising edge of the RCLK. The OENCNTLR 
generates separate output enables to the FIFOs, these sepa
rate output enables OEN_A, OEN_B, OEN_C and OEN D 
follow the read enables REN_A, REN_B, REN C and REN D. 

A user wishing to read the same word in our expanded 
FIFO without incrementing the read pointer can do so by de
asserting the global read enable (REN) input to the R ENCNTLR 
,and asserting the global output enable (GOEN). This opera
tion stalls the read operation but will assert the output enable 
of one of the FIFOs whictf contains the data to be sampled. 
The user can then sample this output once every read clock 
cycle for multiple read cycles. Because of this one deep 
pipelined architecture there occurs a read latency of one cycle 
after reset in our four deep FIFO expansion. 

SUMMARY 
Expanding Synchronous FIFOs in depth can be very easily 

accomplished as discussed in this paper with minimum 
external logic. As the density, function'ality and speed of 
industry standard PALs increases, it will be possible to expand 
these FIFOs to even larger depths without incurring any loss 
in performance. , 
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DEPTH EXPANSION OF lOTS SYNCHRONOUS FIFO. 
USING THE RING COUNTER APPROACH 

{AUTHOR: 
COMPANY: 

DATE: 
} 

BHANU V. R. NANDURI 

INTEGRATED DEVICE TECHNOLOGY 

01/24/89 

MODULE X2WENCNTLR; THIS PAL IS USED TO CONTROL THE 

WRITE OPERATIONS IN A TWO DEEP 

X9 OR X8 FIFO EXPANSION SCHEME } 
TITLE X2WENCNTLR; 
TYPE MMI 20R8; 

INPUTS; 

{WCLK 
RS 

FFA 

FFB 
WEN 

CO 

WEN A 

WEN_B 

FF 

OUTPUTS; 

NODE[PIN1];} {WCLK INPUT} 
NODE[PIN2]; 

NODE[PIN3]; 

NODE[PIN4]; 
NODE[PINS]; 

NODE[PIN22]; 

NODE[PIN20]; 

NODE[PIN19]; 

NODE[PIN1S]; 

{SYNCHRONOUS RESET INPUT} 

NODE [PIN20]; {WEN1 TO FIFO A} 

NODE[PIN19]; {WEN1 TO FIFO B} 

WEN A 

WENB 
AFF 
FF· 

CO 

NODE[PIN16]; {ALMOST FULL FLAG FOR THE EXPANSION} 

NODE[PIN1S]; {FULL FLAG FOR THE EXPANSION} 
NODE[PIN22]; {CO IS BIT 0 OF THE TWO BIT COUNTER} 

TERMS; 

CO NOT RS AND 
RS AND 
RS AND 

RS AND 

RS AND 

RS AND 

WEN A NOT:= RS AND 

RS AND 

RS AND 

WENB NOT:= RS AND 

RS AND 

RS AND 

!WEN AND !WEN_A AND FF AND CO OR 
!WEN AND !WEN_B AND !FF AND !CO OR 
!WEN AND WEN_A AND WEN_B AND !FF AND 
WEN AND !WEN_B AND !CO OR 
WEN AND WEN_A AND WEN_B AND !CO OR 
!WEN AND WEN_A AND WEN_B AND !CO; 

!WEN AND WEN_B AND WEN_A AND CO OR 

!WEN AND !WEN_B AND FF AND !CO OR 

!WEN AND !WEN_A AND !FF AND CO; 

!WEN AND WEN_B AND WEN_A AND !CO OR 

!WEN AND !WEN_A AND FF AND CO OR 

!WEN AND !WEN_B AND !FF AND !CO; 

AFF NOT := !FFA AND FFB OR 

FFA AND !FFB OR 

!FFA AND !FFB; 

FF NOT := !FFA AND !FFB; 
END; 

END X2WENCNTLR. 

9.10 
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DEPTH EXPANSION OF lOTS SYNCHRONOUS FIFOs 
USING THE RING COUNTER APPROACH 

{AUTHOR: 
COMPANY: 
DATE: 

BHANU V. R. NANDURI 
INTEGRATED DEVICE TECHNOLOGY 
01/24/89 

MODULE X2RENCNTLR; THIS PAL IS USED TO CONTROL THE 
READ OPERATIONS IN A TWO DEEP 
X9 OR X8 FIFO EXPANSION SCHEME } 

TITLE X2RENCNTLR; 
TYPE MMI 20R8; 

INPUTS; 

(WCLK 
RS 

EFA 
EFB 

REN 
OEN 
CO 

REN_A 
REN_B 
OEN_A 
OEN_B 
EF 

OUTPUTS; 

REN_A 
REN_B 
OEN_A 

OEN B 
AEF 
EF 
CO 

TERMS; 

CO NOT 

NODE [PIN1) ;} {RCLK INPUT} 
NODE[PIN2); {SYNCHRONOUS RESET INPUT} 
NODE[PIN3); 
NODE[PIN4); 
NODE[PIN5); 
NODE[PIN6) ; 

NODE[PIN22); 
NODE[PIN20); 
NODE[PIN19); 
NODE[PIN18); 
NODE[PIN17); 
NODE[PIN15); 

NODE[PIN20); {REN1 TO FIFO A} 
NODE[PIN19); {REN1 TO FIFO B} 
NODE[PIN18); {OEN1 TO FIFO A} 
NODE[PIN17); {OEN1 TO FIFO B} 
NODE[PIN16); {ALMOST EMPTY FLAG FOR THE EXPANSION} 
NODE[PIN15); {EMPTY FLAG FOR THE EXPANSION} 
NODE[PIN22); {CO IS BIT 0 OF THE TWO BIT COUNTER} 

RS AND !REN AND !REN_A AND EF AND CO OR 
RS AND !REN AND !REN_B AND !EF AND !CO OR 
RS AND REN AND !REN_B AND !CO OR 

RS AND REN AND REN_A AND REN_B AND !CO OR 
RS AND !REN AND REN A AND REN_B AND !CO; 

REN_A NOT :=RS AND !REN AND REN_B AND REN_A AND CO OR 
RS AND !REN AND !REN_B AND EF AND !CO OR 
RS AND !REN AND !REN_A AND !EF AND CO; 

REN_B NOT :=RS AND !REN AND REN_B AND REN A AND !CO OR 
RS AND !REN AND !REN_A AND EF AND CO OR 
RS AND !REN AND !REN_B AND !EF AND !CO; 

OEN A NOT :=RS AND !OEN AND !OEN_A AND REN_A AND REN B AND CO OR 
RS AND !OEN AND !OEN_B AND !REN_A AND EF AND CO OR 

RS AND !OEN AND OEN_A AND OEN_B AND REN_A AND REN_B AND CO OR 
RS AND !OEN AND OEN A AND OEN_B AND !REN A AND EF AND CO; 

9.10 
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DEPTH EXPANSION OF rors SYNCHRONOUS FIFOs 
USING THE RING COUNTER APPROACH 

OEN_B NOT :=RS AND !OEN AND !OEN_B AND REN_A AND REN_B AND !CO OR 
RS AND !OEN AND lOEN_A AND !REN_B AND EF AND !CO OR 
RS AND !OEN AND OEN_A AND OEN_B AND REN_AAND REN_B AND !CO 
RS AND !OEN AND OEN_A AND OEN_B AND !REN_B AND EF AND 

AEF NOT := !EFA AND EFB OR 
EFA AND !EFB OR 

!EFA AND !EFB; 

EF NOT := !EFA AND !EFB; 

END; 
END X2RENCNTLR. 

{AUTHOR: 
COMPANY: 
DATE: 
} 

BHANU V. R. NANDURI 
INTEGRATED DEVICE TECHNOLOGY 
01/24/89 

MODULE WENCNTLR; THIS PAL IS USED TO CONTROL THE 
WRITE OPERATIONS IN A FOUR DEEP 
X9 OR X8 FIFO EXPANSION SCHEME } 

TITLE WENCNTLR; 
TYPE MMI 20R8; 

INPUTS; 

{WCLK 

RS 
FFA 
FFB 
FFC 
FFD 

WEN 

CO 
Cl 
WEN_A 
WEN_B 

WEN_C 
WEN_D 

FF 

OUTPUTS; 

WEN_A 
WEN_B 

WENC 

WEN_D 
AFF 
FF 
CO 

Cl 

NODE [PINl] ;} {WCLK INPUT} 

NODE[PIN2]; {SYNCHRONOUS RESET INPUT} 
NODE[PIN3]; 
NODE[PIN4]; 
NODE[PIN5]; 
NODE[PIN6]; 

NODE[PIN7]; 
NODE[PIN22]; 
NODE[PIN21]; 
NODE[PIN20]; 
NODE[PIN19]; 
NODE[PIN18]; 
NODE[PIN17]; 

NODE[PIN15]; 

NODE [PIN20]; {WENI TO FIFO A} 
NODE [PIN19]; (WENI TO FIFO B) 
NODE [PIN18]; (WENI TO FIFO C) 

NODE[PIN17]; (WENI TO FIFO D) 
NODE [PIN16]; {ALMOST FULL FLAG FOR THE EXPAN,SION} 
NODE[PIN15]; {FULL FLAG FOR THE EXPANSION} 
NODE[PIN22]; {CO IS BIT 0 OF THE TWO BIT COUNTER} 
NODE[PIN21]; {Cl IS BIT 1 OF THE TWO BIT COUNTER} 

9.10 
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TERMS; 

CO NOT := RS AND !WEN AND !WEN A AND 
RS AND !WEN AND !WEN C AND 

RS AND !WEN AND !WEN B AND 

RS AND !WEN AND !WEN D AND 

RS AND WEN AND !WEN_B AND 

RS AND WEN AND !WEN_D AND 

FF AND CO OR 

FF AND CO OR 

!FF AND !CO OR 

!FF AND !CO OR 

!CO OR 

!CO OR 

RS AND WEN AND WEN _A AND WEN _BAND WEN_C AND 
WEN_D AND !CO OR 

RS AND !WEN AND WEN_A AND WEN_B AND WEN_C AND WEN_D AND !CO; 

CI NOT := RS AND !WEN AND !WEN B AND FF AND CI OR 
RS AND !WEN AND !WEN C AND FF AND !CI OR 

RS AND !WEN AND !WEN C AND !FF AND !CI OR 
RS AND !WEN AND !WEN D AND !FF AND !CI OR 
RS AND WEN AND !WEN_C AND !CI OR 

RS AND WEN AND !WEN_D AND !CI OR 

RS AND WEN AND WEN A AND WEN BAND WEN_C AND - -
WEN_D AND !CI OR 

RS AND !WEN AND WEN_A AND WEN_B AND WEN_C AND WEN_D AND 

WEN_A NOT := RS AND !WEN AND WEN_D AND WEN_C AND WEN_B AND WEN_A AND 

CO AND CI OR 
RS AND !WEN AND !WEN_D AND FF AND !CO AND !CI OR 
RS AND !WEN AND !WEN_A AND !FF AND CO AND CI; 

WEN B NOT := RS AND !WEN AND WEN D AND WEN_C AND WEN_B AND WEN A AND 
!CO AND CI OR 

RS AND !WEN AND !WEN_A AND FF AND CO AND CI OR 

RS AND !WEN AND !WEN_B AND !FF AND !CO AND CI; 

WENC NOT := RS AND !WEN AND WEN D AND WEN_C AND WEN_B AND 
CO AND !CI OR 
RS AND !WEN AND !WEN_B AND FF AND !CO AND CI OR 

RS AND !\'lEN AND !WEN C AND !FF AND CO AND !CI; 

WEND NOT := RS AND !WEN AND WEN D AND WEN_C AND WEN~ AND 
!CO AND !CI OR 

RS AND !WEN AND !WEN_C AND FF AND CO AND !CI OR 
RS AND !WEN AND !WEN D AND !FF AND 

AFF NOT := !FFA AND FFB AND FFC AND FFD OR 

FFA AND !FFB AND FFC AND FFD OR 

FFA AND FFB AND !FFC AND FFD OR 
FFA AND FFB AND FFC AND !FFD OR 

!FFA AND !FFB AND !FFC AND !FFD; 

FF NOT 

END; 

:= !FFA AND !FFB AND !FFC AND !FFD; 

END WENCNTLR. 

!CO AND !CI; 

9.10 
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{AUTHOR: 
COMPANY: 
DATE: 
} 

BHANU V. R. NANDURI 
INTEGRATED DEVICE TECHNOLOGY 
01/24/89 

MODULE RENCNTLR; THIS PAL IS USED TO CONTROL THE 
READ OPERATIONS IN A FOUR DEEP 
X9 OR X8 FIFO EXPANSION SCHEME } 

TITLE RENCNTLR; 
TYPE MMI 20R8; 

INPUTS; 

{WCLK 
RS 
EFA 
EFB 
EFC 
EFD 
REN 

CO 
Cl 
REN_A 
REN_B 
RENC 
REND 
EF 

OUTPUTS; 

REN_A 
REN_B 
REN_C 
REN_D 
AEF 
EF 

CO 

Cl 

TERMS; 

CO NOT := 

NODE[PINl];} {RCLK INPUT} 
NODE[PIN2]; {SYNCHRONOUS RESET INPUT} 
NODE[PIN3]; 
NODE[PIN4]; 
NODE[PINS]; 
NODE[PIN6]; 
NODE [PIN7] ; 
NODE[PIN22]; 
NODE[PIN21]; 
NODE[PIN20]; 
NODE[PINI9]; 
NODE[PINI8]; 
NODE[PINI7]; 
NODE[PINlS]; 

NODE[PIN20]; {RENI TO FIFO A} 
NODE[PINI9]; {RENI TO FIFO B} 
NODE[PINI8]; {RENI TO FIFO C} 
NODE[PINI7]; {RENI TO FIFO D} 
NODE[PINI6]; {ALMOST EMPTY FLAG FOR THE EXPANSION} 
NODE[PINlS]; {EMPTY FLAG FOR THE EXPANSION} 
NODE[PIN22]; {CO IS BIT o OF THE TWO BIT COUNTER} 
NODE[PIN21]; {Cl IS BIT 1 OF THE TWO BIT COUNTER} 

RS AND !REN AND !REN_A AND EF AND CO OR 
RS AND !REN AND !REN C AND EF AND CO OR 
RS AND !REN AND !REN BAND !EF AND !CO OR 
RS AND !REN AND !REN D AND !EF AND !CO OR 
RS AND REN AND !REN_B AND !CO OR 

RS AND REN AND !REN_D AND !CO OR 
RS AND REN AND REN_A AND REN_B AND REN C AND 
REN_D AND !CO OR 
RS AND !REN AND REN_A AND REN BAND REN C AND REN_D AND !CO; 

9.10 
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Cl NOT := RS AND !REN AND !REN_B AND 
RS AND !REN AND !REN_C AND 
RS AND !REN AND !REN_C AND 
RS AND !REN AND !REN_D AND 
RS AND REN AND !REN_C AND 
RS AND REN AND !REN_D AND 

EF AND Cl OR 
EF AND !Cl OR 

!EF AND !Cl OR 
!EF AND !Cl OR 

!Cl OR 

!Cl OR 
RS AND REN AND REN_A AND REN_B AND REN_C AND 
REN_D AND !Cl OR 

RS AND !REN AND REN_A AND REN_B AND REN_C AND REN_D AND !Cl; 

REN A NOT := RS AND !REN AND REN_D AND REN_C AND REN_B AND REN_A AND 
CO AND Cl OR 

RS AND !REN AND !REN D AND EF AND !CO AND !Cl OR 

RS AND !REN AND !REN_A AND !EF AND CO AND Cl; 

REN B NOT := RS AND !REN AND REN_D AND REN_C AND REN_B AND REN A AND 
!CO AND Cl OR 

RS AND !REN AND !REN A AND EF AND CO AND Cl OR 
RS AND !REN AND !REN_B AND !EF AND !CO AND Cl; 

REN_C NOT := RS AND !REN AND REN_D AND REN_C AND REN_B AND 
CO AND !Cl OR 

RS AND !REN AND !REN B AND EF AND !CO AND Cl OR 
RS AND !REN AND !REN C AND !EF AND CO AND !Cl; 

REND NOT := RS AND !REN AND REN_D AND REN_C AND REN_B AND 
!CO AND !Cl OR 
RS AND !REN AND !REN C AND EF AND CO AND !Cl OR 
RS AND !REN AND !REN_D AND !EF AND 

AEF NOT := !EFA AND EFB AND EFC AND EFD OR 

EFA AND !EFB AND EFC AND EFD OR 
EFA AND EFB AND !EFC AND EFD OR 

EFA AND EFB AND EFC AND !EFD OR 

!EFA AND !EFB AND !EFC AND !EFD; 

EF NOT 

END; 
:= !EFA AND !EFB AND !EFC AND !EFD; 

END RENCNTLR. 

!CO AND !Cl; 

9.10 
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MODULE OENCNTLR; { THIS PAL IS USED TO CONTROL THE 
READ OPERATIONS IN A FOUR DEEP 
X9 OR X8 FIFO EXPANSION SCHEME } 

TITLE OENCNTLR; 
TYPE MMI 20R8; 

INPUTS; 

{RCLK NODE[PINl];} {RCLK INPUT} 
RS NODE[PIN2]; {SYNCHRONOUS RESET INPUT} 
EF NODE[PIN3]; 
GOEN NODE[PIN4]; 
REN_A NODE[PINS]; 
REN_B NODE[PIN6]; 
REN_C NODE[PIN7]; 
REN_D NODE[PIN8]; 
REN NODE[PIN9]; 
CO NODE[PIN22]; 
Cl NODE[PIN2l]; 
OEN_A NODE[PIN20]; 
OEN_B NODE[PIN19); 
OEN_C NODE[PIN18); 
OEN_D NODE[PIN17]; 

OUTPUTS; 

CO NODE [PIN22); {CO IS BIT 0 OF THE TWO BIT COUNTER} 
Cl NODE[PIN2l]; (Cl IS BIT 1 OF THE TWO BIT COUNTER} 
OEN_A NODE[PIN20); fOE TO FIFO A} 
OEN_B NODE[PIN19); fOE TO FIFO B} 
OEN_C NODE[PIN18); fOE TO FIFO C} 
OEN_D NODE[PIN17); fOE TO FIFO D} 

TERMS; 

co NOT := RS AND !REN AND !REN A AND EF AND co OR 
RS AND !REN AND !REN_C AND EF AND co OR 
RS AND !REN AND !REN_B AND !EF AND !CO OR 
RS AND !REN AND !REN_D AND !EF AND !CO OR 
RS AND REN AND !REN_B AND !CO OR 
RS AND REN AND !REN_D AND !CO OR 
RS AND REN AND REN_A AND REN_B AND REN_C AND 
REN_D AND !CO OR 
RS AND !REN AND REN_A AND REN_B AND REN_C AND REN_D AND !CO; 

Cl NOT := RS AND !REN AND !REN_B AND EF AND Cl OR 
RS AND !REN AND !REN_C AND EF AND !Cl OR 
RS AND !REN AND !REN_C AND !EF AND !Cl OR 
RS AND !REN AND !REN_D AND !EF AND !Cl OR 
RS AND REN AND !REN_C AND !Cl OR 
RS AND REN AND !REN_D AND !Cl OR 
RS AND REN AND REN_A AND REN_B AND REN_C AND 
REN_D AND !Cl OR 
RS AND !REN AND REN_A AND REN BAND REN_C AND REN_D AND !Cl; 

9.10 
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OEN_A NOT := RS AND !GOEN AND !OEN_A AND REN_D AND REN_C AND REN_B AND REN A AND 
CO AND Cl OR 
RS AND !GOEN AND !OEN D AND !REN_A AND EF AND CO AND Cl OR 
RS AND !GOEN AND !OEN_D AND !EF AND CO AND Cl OR 
RS AND !GOEN AND !OEN A AND !EF AND CO AND Cl OR 
RS AND !GOEN AND OEN_D AND OEN_C AND OEN_B AND OEN A AND 
!REN_A AND EF AND CO AND Cl; 

OEN_B NOT := RS AND !GOEN AND !OEN_B AND REN_D AND REN_C AND REN_B AND REN_A AND 
!CO ANDCl OR 

RS AND !GOEN AND !OEN_A AND !REN_B AND EF AND !CO AND Cl OR 
RS AND !GOEN AND !OEN_A AND !EF AND !CO AND Cl OR 
RS AND !GOEN AND !OEN_B AND !EF AND !CO AND Cl OR 
RS AND !GOEN AND OEN_D AND OEN_C AND OEN_B AND OEN_A AND 
!REN_B AND EF AND !CO AND Cl; 

OEN_C NOT := RS AND !GOEN AND !OEN_C AND REN_D AND REN_C AND REN_B AND REN A AND 
CO AND !Cl OR 
RS AND 
RS AND 
RS AND 
RS AND 
!REN_C 

!GOEN AND !OEN_B AND !REN_C AND EF AND CO AND !Cl OR 
!GOEN AND !OEN BAND !EF AND CO AND !Cl OR 
!GOEN AND !OEN_C AND !EF AND CO AND !Cl OR 
!GOEN AND OEN_D AND OEN_C AND OEN BAND OEN A AND 
AND EF AND CO AND !Cl; 

OEN_D NOT := RS AND !GOEN AND !OEN_D AND REN_D AND REN_C AND REN_B AND REN_A AND 
!CO AND !Cl OR 

END; 

RS AND !GOEN AND !OEN C AND !REN_D AND EF AND !CO AND !Cl OR 
RS AND !GOEN AND !OEN C AND !EF AND !CO AND !Cl OR 
RS AND !GOEN AND !OEN_D AND !EF AND !CO AND !Cl OR 
RS AND !GOEN AND OEN_D AND OEN_C AND OEN_B AND OEN_A AND 
!REN_D AND EF AND !CO AND !Cl: 

END OENCNTLR. 
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by Julie S. Lin 

ABSTRACT 
With the dramatic change of the processing power in the 

microprocessor world, the bottleneck of the system perform
ance is shifted to the 1/0 subsystem. An efficient 1/0 interface 
should transfer data in a high-speed burst, such that the CPU 
can optimize the performance by accessing the system bus 
without much interruption. The SCSI adapter presented in this 
paper achieves this goal with a low chip-count hardware 
design. A pair of monolithic bidirectional FIFOs are used to 
buffer transferred data between the host bus and the SCSI 
protocol controller. 

INTRODUCTION 
A SCSI host adapter links the system bus and the SCSI 

bus. The adapter board requires a SCSI protocol controller to 
monitor all of the SCSI bus activities. The host adapters can 
be categorized into three architectures, depending on how the 
data is moved from the SCSI bus to the host memory: CPU 
assisted, DMA slave, and bus master. The CPU assisted 
arch{tecture is easy to design and requires low chip counts. Its 
traditional implementation for the single-task system is con
sidered a cost-sensitive low performance approach. By 
reducing software overhead and speeding up the system bus 
interface, the performance of this architecture can be highly 
improved, while the design Simplicity is still preserved. The 
on-chip state machines of some SCSI protocol controllers 
perform SCSI sequences automatically, thereby reducing 
software overhead. To speed up the interface between a 32-
bit system bus (which is a growing trend) and an 8-bit SCSI 
controller, a monolithic bidirectional FIFO chip (BiFIFO) pro
vides an integrated solution. 

In some general computing systems the system bus arbi
tration scheme is widely used either for DMA channel or for 
bus-master liD subsystems. But for some system deSigns 
requiring high 1/0 throughput rate, this complicated scheme 
may not be necessary forthe I/O interface. The CPU-assisted 
SCSI design proposed in this paper can eliminate the com
plexity of host bus arbitration and achieve high data through
put by using the system CPU. 

This SCSI adapter design is for a 32-bit RISC system bus 
with the NCR53C90A as the protocol controller. With 5 
Mbytes/sec data rate on the SCSI bus and much faster speed 
on the system bus, the IDT7252 BiFIFO (35ns access time) 
provides data buffering in both directions. Two cascaded 18-
to-9 BiFIFOs achieve 36-to-9 bus conversion with a 4K-byte 
deep FIFO in each direction. Besides, the on-chip DMA 

e1990 Integrated Device Technology. Inc. 

handshaking logic fits directly into the MPU interface side of 
the SCSI controller. Little control logic is required in this 
design, allowing it to be put on the system board as a SCSI 
port. Since the programmable flags of the BiFIFO are avail
able in the status register and external flag pins, the CPU can 
regulate the data transfer process by software polling for 
single-task applications, or by hardware interrupt to allow 
background tasks to continue executing. 

SCHEMATIC AND HOST BUS 
The system board used to explain this design concept 

contains a R3000 CPU, cache memory, SRAM main memory, 
EPROM monitor, two serial ports, and a parallel port. A 32-bit 
address bus, a 32-bit data bus and all necessary control 
signals are available on the proprietary host bus for expan
sion. This bus is chosen because it's Simple and very easy to 
understand. 

The simplified schematic of this SCSI adapter is illustrated 
in Figure 1. The BiFIFO architecture will be introduced in the 
next section. Hardware considerations are explained in 
Sections 4 and 5, which include an address decoding scheme, 
signal connections and timing issues. This paper also pres
ents software algorithms for data transfers in Section 6. 

For the explanations of signal connections, the host bus 
Signals are summarized as follows: 

• EAOO-EA31 are the address output pins. 
• EDOO-ED31 are the data I/O pins. 
• SYSOUT is the main system clock output used for 

synchronizing data transfers. 
• MRES is the active-low reset output. 
• MREO and XACK are handshake signals for timing exter-

nal data transfers. 
• UINT is the user interrupt input to the R3000. 
• WEN is the write enable outputs. 
• MEMRD is an active-low memory-read output signal, 

normally used to enable output drivers in the expansion 
system for data read operations. 

• UCS1 A is a decoded User Chip Select output. 
All data transfers between the system board and the user 

expansion board are controlled by the handshake Signals, 
MREO and XACK. MREO indicates the beginning of a 
memory request cycle. The detection of an external memory 
transfer must be qualified by the address present at the time 
of the M REO signal. XACK is used to indicate that the data 
transfer initiated by the MREO signal has been completed: 

8190 
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Figure 1. Slmpllrlc-d Schematic of tho SCSI Adtlptcr 

THE BIDIRECTIONAL FIFO ARCHITECTURE 
The 7252 BiFI FO is a compact, highly integrated solution to 

simplify data transfers between two processors or a processor 
and a peripheral of different bus bandwidth. A stand-alone 
BiFIFO can handle the data transfer from an 18-bit bus to a 9-
bit bus. Two cascaded devices can transfer data from a 36-
bit bus to a 9-bit bus or an 18-bit bus. It contains one 1 K by 18-
bit FIFO in each direction. The 7252 also includes a data path 
that bypasses both FIFOs. With this direct data path, a 
processor can initialize a peripheral before they transfer data 
via FIFOs. The detailed block diagram is illustrated in 
Figure 2. 

Besides FIFO data transfers, the 18-bit Port A is also used 
for BiFI FO initialization and command controls. By controlling 
address lines AO-l and chip select CSA, users can access six 
resources: the A-to-B FIFO, the B-to-A FIFO, the 9-bit direct 
data bus, the status, command and configuration registers. 
The Motorola-type CPU interface with data strobe (DSA) is 
provided on Port A. 

By writing commands to Port A, users can do many function 
controls which include resetting FIFOs and/or handshake 
circuitry, setting DMA transfer direction, selecting one of two 
status register formats, increasing the read or write pointer of 
Port B, and clearing parity error bits. The status register 
reflects the current status of internal operations such as FIFO 
flags and parity errors. It also duplicates the contents of the 
odd-byte register and indicates if an even number of bytes has 
been written into Port B (valid bit). 

Each FIFO is equipped with four internal flags: Empty, 
Almost Empty, Full, and Almost Full. The offset values of the 
Almost Empty and Almost Full flags are programmable through 
Configuration Registers 0-3. The four external flag pins are 
used to reflect internal flag status with selectable signal polari· I 
ties. The selection for external flags is provided by program· 
ming Register 4. Register 5 is used for general control: 
selecting Intel-type or Motorola-type interface for Port B, 
choosing byte order of an 18-bit word, enabling reread/rewrite 
functions, defining handshake signal polarities and timings, 
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and also determining interface and expansion modes. Parity 
functions are set by Register 7. Register 6 is reserved for 
future expansion. 

The BiFIFO supports two parity modes at Port B: Check 
and Generate. In the check mode, the parity check circuitry 
monitors data passed through Port B and sets parity error bits 
accordingly. An error while transferring data into Port B sets 
the write parity error bit in the Status. An error while transfer
ring data out of Port B sets the read parity error bit in the Status. 
The OR of these two error bits is available as an option for 
output on the FlAGA pin. In the generate mode the generated 
parity bit is placed on the Port B data bus for a data-out oper
ation. The generated parity bit is either stored in the B-to-A 
FIFO or bypassed to Port A for a data-in operation. 

The DMA interface is associated with Port B. REO and 
ACK provide a standard DMA handshake. For the 1S-bit to 9-
bit bus interface, the handshake circuitry generates read and 
write strobes (RS and iNS) at Port B of a stand-alone BiFIFO. 
When cascading two BiFIFOs for the 36-bit to 9-bit bus inter
face, one device is the master and the other one is the slave. 
The handshake circuitry generates read and write strobes on 
the master device. These strobes become inputs on the slave 
device. 

The BiFIFO has an innovative hardware Reread and Rewrite 
capability on Port B side. But, Reread and Rewrite functions 
are also programmable from Port A, where reread and rewrite 
locations are set through the command register. 

The 1S-bit to 9-bit BiFIFO comes in two versions. load 
Reread, load Rewrite, and Reset are accessible through Port 
A commands on the 7252 4S-pin DIP. These functions are 
available either through Port A commands or directly through 
Port B pins on the 72520 52-pin PlCC. 

ADDRESS DECODING AND 
SIGNALCONNECTIONS 

The user chip select UCS1 A from the expansion connec
tors is chosen for high address bit decoding. The addresses 
used in the SCSI adapter are all uncached and unmapped, 
insuring that the block read operation will never occur. The 
address bits AO-A3 of the SCSI controller are connected to 
EA02-EA05,and the address bits Ao, A1 of the BiFIFOs to 
EA06-EA07. 
" Since the partial-word manipulations are not implemented 

for the SCSI adapter addresses, the address pins EAOO and 

9.11 
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EA01 are not used. Chip Select CSA of the 7252s is connected 
to the decoded signal UCS1 A. But Chip Select CS of the 
53C90A is from the PAL 16lS, where UCS1A is qualified with 
EA07, EA06, MEMRD, and WEN for the bypass operation. 

Since the BiFIFOs provide a bypass path for the system 
bus to directly access the 53C90A registers, Port A of the 
BiFIFOs should be chip-selected together with the 53C90A. 
The 53C90A should not be chip-selected when we are ac
cessing the BiFIFO internal resources. In such an arrange
ment, the 53C90A will not be interfered with during the 
BiFIFOs' internal operations. Since Port B and Port A opera
tions are totally independent, we can poll the status from the 
Port A side while Port B and the SCSI controller are engaged 
in the data movement via DMA handshaking. 

Besides address decoding, the Motorola type interface with 
R/iNA (read, write control) and DSA (data strobe) controls the 
read/write operations on Port A. To fulfill the setup and hold 
time requirements between RIWA and DSA, RiWA is con
nected to the inverted Signal of the memory read control 
MEMRD. To optimize the performance, the assertion of the 
data strobe DSA varies for four cases: writing/reading Port A 
and writing/reading 53C90A registers. 

The clock used to control the handshake signals of the 
7252s comes directly from SYSOUTof the system board. The 
same clock is used throughout the SCSI adapter board for 
clocking the 53C90A and the PAL 22V10. The 10K pull-up 
resistors are used for Rs and iNs to keep signals high during 
the initialization. The default operation mode of the BiFIFO 
requires that.' The handshake signals are all generated or 
responded to by the master device of the BiFI FOs. But RS and 
iNs should be fed into the slave device to synchronize the byte 
data transfer. The reread/rewrite functions are not used in this 
application, therefore RER and REW are tied high. REO and 
ClK of the slave device are grounded for noise immunity. 

To simplify the interrupt logic deSign, the only interrupt 
coming out of this SCSI board is from the 53C90A, whereas 
the FIFO flags of BiFIFOs are polled from the Status Register. 
The readlwrite signals RD, WR of the 53C90A are from the 
PAL 22V10. They are derived from Rs and iNs to fit in ,both 
DMA timing and the bypass timing. The reset from the system 
board MRESwili reset the SCSI controller and the PAL 22V1 O. 
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TIMING CONSIDERATIONS 
In timing considerations, the SCSI adapter involves four 

different kinds of interface: (i) the interface of the system 
board to access Port A (ii) the interface of the system board to 
access the 53C90A registers (iii) data transfer via DMA 
handshaking between Port B and the 53C90A (iv) the inter
face between the 53C90A and the SCSI bus. With on-chip 
48mA drivers and receivers, the connection between the 
53C90A and the single-ended SCSI bus is straight forward. 

A" the timing diagrams from Figure 3 to Figure 8 are based 
on a 25MHz clock. The timing of writing Port A is in Figure 3 . 

APPLICATION NOTE AN-71 

The assertion of MREQ with a qualified address starts this 
writing sequence, which lasts for six cycles. Since data out 
from the system board will be available on the Port A bus at the 
third clock cycle, the rising edge of DSA is put on the fifth clock 
cycle to write data into the BiFIFOs. The assertion of XACK 
causes the Port A bus to be tri-stated four clocks later, which 
concludes the whole writing sequence. The state machine 
22V1 0, which provides XACK and DSA, goes through the tran
sitions as State 0 (default state), State 1, State 2, State 3, and 
back to State 0 again. 

25MHz 
SYSOUT 

.... --CS/USER WRITE SEQUENCEI----~~I 

EAoo-EA31 

~ ~------------

XACK 

MEMRD= 

R/WA ~------------+_--------------------------------~ 
DSA 

EDoo-E031 

STATE ~ __ --__ ------------------------------------~o~ 
2726 drw 03 

Figure 3. Timing: Writing Port A of the 7252 

Figure 4 depicts the timing of reading Port A. Since the 
system bus fetches data three cycles behind the assertion of 
XACK, DSA should be asserted two cycles ahead of data 
fetching to guarantee valid data appearing on the Port A bus. 
The transition of the state machine is State 0, State 4, State 5, 
State 6, State 7, and back to State O. 

When writing a register of the 53C90A, the state machine 
generates a write control signal WRREG internally, which is 
multiplexed with WB (as for the DMA handshaking) to provide 
the write control WR90 forthe 53C90A. As shown in Figure 5, 
once the bypass mode of the BiFI FO is decoded, the assertion 
of DSA will cause Port A data to appearon the Port B bus. The 
delayed version of the DSA signal wi" appear on WB. The 
assertion of XACK terminates Port A data four clocks later, 
whereas the deassertion of DSA terminates Port B data within 

9.11 

one clock cycle. The best time for the 53C90A to fetch data 
from the Port B bus should be on the rising edge of the 5th 
clock. The state machine transitions for this 6-cycle writing 
sequence covers: State 0, State 8, State 9, State 10, State 11 
and State O. 

Figure 6 shows the timing for the reading of a register from 
the 53C90A. The read register control REREG generated 
internally by the state machine is used to read out a register 
value from the 53C90A. Just like WRREG, RDREG is multi
plexed with RB (as for the DMA handshaking) to provide the 
read control for the 53C90A MPU interface. The assertion of 
DSA and RDREG right behind the address decoding cycle, 
ensures the data from the 53C90A to appear on the Port A bus 
as fast as it can. The assertion of XACK at the 2nd clock cycle 
positions the data fetching of the system bus at the 5th cycle. 
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MREO 
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SYSOUT 

EAoo-EA31 

Figure 4. Timing: Reading Port A of the 7252 
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SIMPLIFY SCSI HOST ADAPTER DESIGN WITH 
BIDIRECTIONAL FIFO MEMORIES 

The state machine transitions go through the sequence: State 
0, State 12, State 13, State 14, State 15, and State o. The state 
transition diagram is drawn in Figure 9 which summarizes 
these four sequences. 

The DMA handshake timings between the 7252s and the 
53C90A are shown in Figure 7 and Figure 8. DREQ from the 
53C90A is responded to by the master BiFIFO with the 
assertion of DACK together with Ws or Rs. The number of 
clock cycles between the detection of DREQ and the assertion 
of DACK can be programmed as 2 to 5 cycles through 

APPLICATION NOTE AN-71 

Configuratio~ister 5. Ws or Rs always follows the 
assertion of DACK, lasts for 1 or 2 cycles (programmable 
through Configuration Register 5), and is de asserted together 
with DACK. Whenever DACK goes back to a high state, the 
53C90A may start another handshake cycle by asserting 
request signal DREQ again. For the case where the periph
eral controller timing is much slower than the clock rate, the 
BiFIFO allows the user to slow down the clock by dividing the 
external clock by two (also programmable through Configura
tion Register 5). 

25MHz 
SYSOUT 

I-4I---CS/USER READ SEQUENCE~ 

EAOO-EA31 

MEMRD 1------. MEMORY READ 
~------------------------------~ 

MREQ ~-----+. 

XACK~------+---~ 

087·0 ~------------------", __ D_A_T_A_O_U_T_O_F_T_H_E_5_3C_9_0_A __ 

ED16-ED23 DATA IN 

STATE 0 
~~----~----~----~----~~--~----~--------~ 

25MHz 
SYSOUT 

DREQ 

WS,wR90 

Figure 6. Timing: Reading a Register of the 53C90A 
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'-----

Figure 7. Timing: DMA Write Between the 7252 and the 53C90A 
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Figure 8. Timing: DMA Read Between the 7252 and the 53C90A 
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Figure 9. State Transition Diagram of the SCSI Adapter 
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SIMPLIFY SCSI HOST ADAPTER DESIGN WITH 
BIDIRECTIONAL FIFO MEMORIES 

SOFTWARE ALGORITHMS FOR DATA 
TRANSFERS 

The SCSI bus protocol can be divided into the following 
phases: Bus Free, Arbitration, Selection, Reselection, Com
mand, Data In, Data Out, Status, Message In, and Message 
Out. Command, Status, and Message phases all belong to 
small-block data transfers. Data In and Data Out phases will 
involve large-block data transfer. 

Small-Block Data Transfers 
Let's assume the SCSI adapter is the single initiator in a 

SCSI bus. To initiate a SCSI action, the CPU has to program 
several registers of the 53C90A. Afterwards, the 16-byte 
FI FO of the 53C90A should be filled with a Command Descrip
tion Block (COB). The CPU can then issue a command to the 
53C90A to start the sequence, which includes Arbitration, 
Selection, and Command phases. In this process, the CPU 
monitors aU the activities directly on the 53C90A, and by
passes the BiFIFOs. If the target asserts Status phase, the 
CPU should bring in the Status and Message bytes. As with 
the previous process, the SCSI adapter handles these phases 
bypassing the BiFIFOs. 

Large-Block Data Transfers 
Both Data In and Data Out phases require data buffering 

between the SCSI controller and the system bus. The SCSI 
driver should regulate the data flow from the system bus to 
Port A by monitoring A-to-B FIFO flags. 

Figure 10 shows pseudo codes for the SCSI driver during 
the Data Out phase. The total number of bytes to be trans
ferred is defined by data_size. Since the size of A-to-B FIFOs 
(including master and slave devices) is 4K bytes, we need to 
divide the data into 4K-byte blocks. The residual block has to 

dataoutyhase(data_size) 
{ 

no_oC 4Kblks = data_size 14096; 
residual = data_size mod 4096; 
no_oCwords = residual 14; 
no_oCbytes = residual mod 4; 

Issue "Reset A-to-8 FIFO" command to 7252s; 
Issue "Set A-to-8 DMA direction" to 7252s; 
Program AEF offset value of A-to-8 FIFOs; 

Load count registers of the 53C90A; 
Issue flush command to flush the FIFO of 
the 53C90A; 
Issue DMA transfer command to the 53C90A; 

Loop 1 to no_oC 4Kblks 
{ 

While (Master 7252 is almost empty) 
{ 

Write 1 K words into' Port A; 

} 
Program AEF offset value of A-to-8 FIFOs 
to "1"; 

APPUCATION NOTE AN-71 

be handled differently. The driver always transfers data in a 
32-bit full word; however the last byte may not hit the word 
boundary. The driver will put dummy bytes for the last word 
and send it to the A-to-B FIFOs. But the 53C90A can only take 
the amount specified in data_size. The driver can distinguish 
the cases with 0,1,2, or3 bytes left behind the last full word and 
respond accordingly. 

The BiFIFO initializations for Data Out phase include 
"Reset A-to-B FIFO", "Set A-to-B DMA direction", and "Pro
gram A-to-B Almost Empty Flag (AEF) offset value". The AEF 
offset value should be set according to the data transfer rate 
difference between Port A and Port B. The driver transfers 
data by polling the Status Register of the BiFIFOs, and 
sending 4K-byte blocks of data when the BiFIFOs are almost 
empty. Once the number of words in the A-to-B FIFO is 
decreased to the offset value again, the driver sends out the 
next block. This procedure is repeated until all the 4K-byte 
blocks are sent out. 

To deal with the residual block, we have to re-program the 
AEF offset value to 1, and send the remaining data with the last 
word possibly containing some dummy bytes. If the last word 
is a whole word, the transfer is done when both A-to-B FIFOs 
are empty. If the last word contains only one useful byte, the 
transfer is done when there are three dummy bytes left in A
to-B FIFOs - one in the slave device, two in the master 
device. This condition can be detected by the driverwhen the 
slave device stays in the Almost Empty state for several 
cycles. For the two-byte case, the transfer is done when the 
A-to-B FIFO of the slave device is empty. If there are three. 
useful bytes contained in the last word, the transfer is done 
when the driver senses the following condition existed for 
several cycles: the slave device is empty and the master 
device is almost empty. 

Write no_oCwords words into Port A; 

Switch (no_oCbytes) 
{ 

case 0: 
While (both 7252s are empty); 
Done; 

case 1: 
Loop several times 
{ 

Done; 
case 2: 

While (Slave is almost empty); 

While (Slave 7252 is empty); 
Done; 

case 3: 
Loop several times 
{ 

} 
Done; 

While (Slave 7252 is empty and 
Master is almost empty); 

Figure 10. SCSI Driver Pseudo Code for the Data Out Phase 
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SIMPLIFY SCSI HOST ADAPTER DESIGN WITH 
BIDIRECTIONAL FIFO MEMORIES 

Forthe Data In phase, the driver knows the size of the data 
returned from the command type and the allocation length. 
The procedures that a driver takes for a Data In phase is 
explained with the pseudo codes in Figure 11. As in the Data 
Out phase, we divide the whole data size into several4K-byte 
blocks and a residual block. The BiFIFO initializations include 
"Reset B-to-A FI FO", "Set B-to-A DMA direction", and "Pro
gram B-to-A Almost Full Flag (AFF) offset value". The driver 
polls the Status Registers of the BiFIFOs until it sees AFF 
being asserted on the master BiFIFO. At this time, the driver 
starts transferring 1 K words from Port A to the destination 
buffer. This procedure is repeated until all the 4K-byte blocks 
are read in. 

To handle the residual block, the AEF of the B-to-A FIFOs 
is set to no_oCwords, which is the number of the full word. 
When AEF of the master BiFIFO is not set, the drivercan take 
no_oCwords words out from Port A. The last partial word is 
handled as follows: (i) If there is one byte left, this byte is in the 
Odd-byte register of the slave device, which can be read out 
through the Status Register. (ii) If there are two bytes left, the 
driver should read B-to-A FIFOs again to get these bytes from 
the slave device. (iii) For the three-byte case, the first two 
bytes stay in the B-to-A FIFO of the slave device, the last byte 
should be fetched from the Status Register of the master 
device. 

datainyhase(data_size) 
{ 

no_oC 4Kblks = data_size /4096; 
residual = data_size mod 4096; 
no_oCwords = residual /4; 
no_oCbytes = residual mod 4; 

Issue "Reset 8-to-A FIFO" command to 7252s; 
Issue "Set 8-to-A DMA direction" to 7252s; 
Program AFF offset value of 8-to-A FIFOs; 

Load count registers of the 53C90A; 
Issue flush command to flush the FIFO of 
the 53C90A; 
Issue DMA transfer command to the 53C90A; 

Loop 1 to no_oC 4Kblks 
{ 

While (Master 7252 is almost full) 
{ 
Read 1 K words from Port A; 
} 

Set AEF offset value of the 8-to-A FIFOs 
= no_oCwords; 

APPLICATION NOTE AN-71 

DISCUSSIONS 
SCSI is recognized as an excellent approach to intercon

necting small computers and intelligent peripherals. The 
booming SCSI market dramatically increases available SCSI 
peripherals. A SCSI port is becoming a must for mid-range to 
high-perfonnance computers and workstations. Traditional 
SCSI adapter designs occupy a backplane slot. This paper 
introduced a new design example with the IDT7252 BiFIFO, 
which may allow the whole SCSI interface to be put on the 
system board. With 2K-byte FIFOs in each direction, inte
grated bus-conversion, and DMA handshaking logic all in one 
part, the BiFIFO greatly simplifies the SCSI adapter design 
and increases the system throughput. Only five parts are used 
in this design - two BiFIFOs, one SCSI controller, and two 
PALs. 

This design example allows only one interruptto the system 
board from the SCSI controller. During the Data In and Data 
Out phases, the system processor has to poll FIFO flags in 
order to regulate the data loading/unloading rate. If the 
system requirements need to free the processor for the multi
task application, the FIFO flag pins can be used to generate 
hardware interrupts. Additionally, the programmable offset of 
the Almost Empty/Full flags allows this deSign to fit into 
different systems without the cost that is associated with 
changing the buffer size. 

While (Master 7252 is not almost empty) 
{ 
Read no_oCwords words from Port A; 
} 

Switch (no_oCbytes) 
{ 

case 0: 
Done; 

case 1: 
Read the last byte from the Status 
Register of the Slave device; 
Done; 

case 2: 
Read 8-to-A FIFOs once to get the last 
two bytes from the Slave; 
Done; 

case 3: 
Read 8-to-A FIFOs once to get the 
first two bytes from the Slave; 
Read the last byte from the Status 
Register of the Master; 
Done; 

Figure 11. SCSI Driver Pseudo Code for the Data In Phase 
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(;)® UNDERSTANDING THE OUTPUT APPLICATION 

CONTROL OE OF THE FLAGGED NOTE 

FIFOs: IDT72021/31/41 AN-73 
Integrated Device Technology, Inc. 

by Danh Le Ngoc 

. The IDT72021/31/41 are high-speed, low-power, dual-port 
memory devices known as FLAGGED FIFOs. The FLAGGED 
FIFOs offer the basic features of lOT's industry standard 
FI FOs (I DT720 1/02103/04) while providing two new flags and 
the output control (OE). The focus of this tech note is to 
describe how the output control (OE) works. Figure 1 is a 
simplified blockdiagramofthe Flagged FIFOs: IDT72021/311 
41. 

As Figure 1 shows, the three-state output buffer is con
trolled b1..!he internal read signal and the external output 
control (OE). A read cycle is initiated on the falling edge of the 

Read Enable signal (R) provided the Emptyflag (EF) is not set. 
After the access time (TA), data appears on the 00-8 lines 
when the output control OE is low. While the read signal (R) is 
low, the same data can be read repeatedly on the 00-8 lines 
undercontrolofthe output control signal (OE). This advantage 
enables the reading of the same FIFO location without ad
vancing the internal read pointer. After Read Enable (R) goes 
high, the data outputs (00-8) will return to a high impedance 
condition independent of the output control (OE). 

Table 1 illustrates the state of the 00-8 lines dependent on 
the empty flag, read control (R) and the output control. 

00·8 

,--------- ---------1 

WRITE 
POINTER 

Xi~ EXPANSION 
XOi I LOGIC 

I 

RS+t RESET 
LOGIC FURT~ I L..._ -------I 

el990 Integrated Device Technology. Inc. 

o 

FLAGGED FIFO 
IDT72021: 1 K X 9 
IDT72031: 2K X 9 
IDT72041: 4K X 9 

THREE
STATE 

BUFFER 

00-8 

READ 
POINTER 

FLAG IHF §E EF 

LOGIC FF 
~ ________ J--I~ AEF 

I<J---INTERNAL R 
\CI----------t--(JE 

2727 drw 01 

Figure 1. Simplified Block Diagram for Flagged FIFOs 
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OF THE FLAGGED FIFOs: IDTI2021/31/41 

00-8 
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tRC--------------------------~~1 

TERM INATE READ CYCLE 

HIGH IMPEDANCE 
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Figure 2. Read Cycle Controlled by ~ and R 

EF R OE 00-8 

0 X X HIGH IMPEDANCE 
1 0 0 NEW 00-8 
1 0 1 HIGH IMPEDANCE 

1 1 0 HIGH IMPEDANCE 

1 1 1 HIGH IMPEDANCE 
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Table 1. Read Truth Table 

9,12 2 

I 



CQ DESIGNING WITH FIFOs TECHNICAL 
NOTE 
TN-06 Integrated Device 1echnoIogy.Inc. 

by Sun eel Rajpal and Frank Schapfel 

FIFOs are First-In/First-Out buffers that act as elastic buffers be
tween two synchronous or asynchronous systems. The IDT7201 
(512 x 9), IDT7202 (1 K x 9), IDT7203 (2K x 9) and IDT7204 (4K x 9) 
are high-speed FIFOs that can operate at frequencies greater than 
20M Hz. Here are a few tips on designing with these FIFOs. 

A generic block diagram of the FIFOs is shown in Figure 1. After 
power up, the FIFO must be reset. The reset operation requires that 
the read and write lines be high for a time tRPW ortwpw (the read or 
write pulse width minimums) before the rising edge of RS, and to 
be high for a time tRSR after the rising edge of RS. These operating 
conditions are shown in Figure 2. It is important to observe the 
stipulated requirements on Rand W during reset because they in
crement the read and write pointers and both edges of the read and 
write also affect the empty and full counters. The Full and Empty 
Flag counters have to be appropriately set after a reset operation. 

The read and write pointers are high-speed counters that are in
cremented on every rising edge of read and write lines. These lines 
must be noise-free as in other high-speed counters like F161s and 
AS161s. This poses a common interface issue that users often en
counter. False clocks can be caused by transmission line effects or 
crosstalk. Some of the symptoms of false clocking are flags as
serted when they should not be, missing data or scrambled data 
order. 

The Read or Write signals may be generated by a part that is 
physically placed far away from the FIFO on a PC board. This im
plies a propagation delay to and from the driver to the receiver that 
is greater than the rise and fall ti me of the driver. This causes reflec
tions on the line. Also the driver that has a low impedance on the 
high-to-Iow transition causes an impedance mismatch. The mis
match is apparent with an F-type device or a Schottky-TTL device 
as their high-to-Iow impedance is fairly small (typically under 
15 Ohms for F-type or FCT and under 10 Ohms for Schottky-TTL). 

FAST Is a trademark or Fairchild Semiconductor Co. 

© 1987 Integrated Device Technology, Inc. 
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This translates to a signal that eventually settles near zero volts but, 
in the interim, has a "damping" effect; it may go through a -2.0 volt 
to + 1.5 volt to -1.0 volt to +.7 volt to zero volts. This is shown in 
Figure 3. The FIFO devices can handle a negative voltage level of 
1.5V for less than 10ns. If a positive 1.1 voltage level persists for a 
pulse width greater than 5ns, the corresponding read or write point
er may increment. Data is either written or read twice, or garbage is 
written to or read from one or more locations. This can cause the 
FIFO to be "out of sync" where the read or write (or both pointers) 
are at wrong locations. This problem is solved by keeping the parts 
creating the Rand W signal as close to the FIFO as possible. If 
FAST'M or Schottky devices are used, and if ringing occurs, add a 
series resistor of 20 to 50 Ohms so the impedance of the driver in 
the high-to-Iow transition, plus the series resistor, approximately 
equal the line impedance. 

Read (R) and Write (W) should be high if read and write opera
tions are not occurring. Crosstalk causes noise on the read and 
write lines that may be 1.1 volts or greater for more than 5n5. How
ever, if read and write are high and noise appears on the line, the 
FIFO is more noise immune (as VOH is higher on the driver when a 
CMOS device in being driven and the Vee noise margin is greater 
than the ground noise margin). During a long clock low time of 
150ns, for a clock cycle of 200ns, a spurious read or write can oc
cur due to noise. If the system can handle it, a better recommended 
timing is a clock low time of 50ns and a ciock high time of 150ns, 
giving better noise immunity. 

Unused data inputs should be tied to ground or Vee. In the 
standalone mode or width expansion mode, Xi must be grounded 
and FlIRT should be tied HIGH, given the retransmit feature is un
used. Good board design techniques must be practiced and a 
ground plane or power distribution element are highly recom
mended. Decoupling capacitors of 0.1~f disk capacitors should be 
used to decouple Vee and ground. 

Printed In the U.S.A. 1/87 
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R/W 

TECHNICAL NOTE TN-06 

DATA IN 9 BITS 
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Figure 1. FIFO Block Diagram 

Figure 2. Reset Requirements 
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Figure 3. Reflections and Undershoot on the Read and Write lines that cause false 
Increments on the Read and Write pointers 
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OPERATING FIFOs ON 
FULL AND EMPTY 
BOUNDARY CONDITIONS 

TECHNICAL 
NOTE 
TN-OS 

by Suneel Rajpal and Frank Schapfel 

The 1017201, 1017202, 1017203 and 1017204 (512 x 9, 1K x 9, 
2K x 9 and 4K x 9) FIFOs have only four control lines: Read, Write, 
Reset, Retransmit. The focus of this tech note is the relation of the 
Read and Write lines to the FIFO's empty and full conditions. 

These high-speed FIFOs can perform asynchronous and simul
taneous read and write operations. Read and Write assert and 
deassert the Empty Flag and Full Flag. Therefore, special condi
tions exist when a full FIFO continues to be written to and a read 
operation takes place. Also, special timings occur when an empty 
FIFO continues to be read to and a write operation takes place. 
These operations are called the FIFO boundary conditions. 

Read and Write increment the read and write pointers on their 
respective rising clock edges. The read and write pointers affect 
the Empty Flag and Full Flag counters. The Empty Flag timings are 
shown in Figure 1. When the FIFO has only one word in it, the fail
ing edge of the Read causes the Empty Flag (EF) to be asserted. 
After the clock cycle is completed (Read goes high again), EF will 
remain asserted and the internal read counter is not affected by 
subsequent read cycles. EF is deasserted by the next rising edge 
of Write, after which another read pulse can be applied to do a read 
operation. In asynchronous systems, read and write operations 
take place at any time; EF is set by one signal and deasserted by 
another asynchronous signal. 

When Read is being clocked on an empty FIFO, the outputs will 
be in high-impedance. If a write operation is performed during 
asynchronous read cycles, a possible violation of the read pulse 
width minimum can occur, as shown in Figure 2. EF is deasserted, 
but there is an insufficient read pulse minimum width. To prevent 
the minimum read pulse width violation, initiate a read operation 
only after EF is high, or guarantee a long enough read pulse width 
minimum time. A violation of the timing causes an internal glitch on 
the FIFO Read which can cause the read pointer to be "out of 
sync." Then the data inside the FI FO may be scrambled or may be 

EMPTY FLAG 

tREF 

garbage. The Empty Flag and Full Flag counters may also be up
set by the internal glitch, which upsets FIFO memory usage. The 
only way to recover from this violation is to do a master reset. 

A similar situation arises at the full FIFO boundary condition. 
When the FIFO is one word from being full, the falling edge of Write 
causes the Full Flag (FF) to be asserted. After the write cycle is 
completed (Write goes high again), FF will remain asserted and 
the internal write counter is not affected by subsequent write cy
cles. The FF flag is deasserted by the next rising edge of the Read, 
as shown in Figure 3, after which another write pulse can be ap
plied to do a write operation. 

. When the FIFO is full and Write is being clocked, data sent to the 
FIFO will be ignored and the write pOinter will not increment. Here, 
as in the earlier case, if these write cycles are asynchronous during 
a read operation, a possible violation of the write pulse width mini
mum can occur, as shown in Figure 4. Here, FF is deasserted but a 
sufficient write pulse minimum width is not met. To prevent the 
problem, initiate a write operation only after FF is high, or guaran
tee a long enough write pulse width minimum time. A violation of 
the timing causes an internal glitch on the FIFO write line. This can 
cause the write pointers to be "out of sync" where the data inside 
the FIFO may be scrambled or may be garbage. The Empty Flag 
and Full Flag counters may also be upset by the internal glitch. 
Again, the only way to recover from this condition is to do a master 
reset. 

In summary, these FIFOs are designed to transfer only valid 
data from input to output. To ensure that valid data is written into 
and read from, empty and full FIFOs handshake through the flag 
mechanism. When there is no output data available, the reading 
side must wait until the end of a write .. In a full FI FO, the writing side 
must wait for the reading side to create an "empty" location. Incom
plete read and write cycles can not only invalidate data, but can 
cause the pointers to be out of synchronization, requiring a master 
reset to renew data transfer. . 

tWEF 

Figure 1. Empty Flag from Last Read to First Write 

© 1987 Integrated Device Technology, Inc. Printed In the U.S.A. 2/87 
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OPERATING FIFOs ON FULL AND 
EMPTY BOUNDARY CONDITIONS 

EMpTy FLAG 

INTERNAL READ (1) 

TECHNICAL NOTE TN-OS 

Figure 2. Violation of tRPW During Boundary Conditions 

Note: 

1. Pulse within the FIFO used to clock the read pointer and the Empty and Full Flag counters. 
2. 1ft 1 < t RPW (minimum read pulse width low). then the read painter. Empty Flag and Full Flag counters may be out of sync. See Figure 15 of IDT7201/2SA 

data sheet. 
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Figure 3. Full Flag from Last Write to First Read 
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TECHNICAL NOTE TN·OS 

~Igure 4. Violation of twpwDuring Boundary Conditions 
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Note: 

1. Pulse within the FIFO used to clock the write pointer and the Empty and Full Flag counters. 
2. If t1 < twpw(minimum write pulse width low). then the write pOinter. Empty Flag and Full Flag counters may be out of sync. See Figure 16 of IDT7201 /2SA 

data sheet. 
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t;) CASCADING FIFOs OR 
FIFO MODULES 

TECHNICAL 
NOTE 
TN-09 Integrated Device 1echnoIogy.Inc. 

by Suneel Rajpal and Frank Schapfel 

The IDT7201, IDT7202, IDT7203 and IDT7204 are high-speed 
512 x 9, 1 K x 9, 2K x 9 and 4K x 9 FIFOs, respectively, that can be 
cascaded to form even deeper FIFOs. This tech note explains how 
these FIFOs are cascaded. The principles mentioned here also ap
ply to the IDT7M203, IDT7M204, ID17M205 and IDT7M206 high
speed 2K x 9, 4K x 9, 8K x 9 and 16K x9cascadable FIFO modules, 
respectively. 

A cascaded FIFO configuration of 512 x 9 FIFOs is shown in Fig
ure 1. The FI.. pin (First Load) of the first FIFO to be loaded after a 
reset is tied to ground. The other FIFOs have their FL pin tied to 
Vee. After a reset operation, the first 512 writes occur in the first 
FIFO. During these write operations, the XO (Expansion Out) and 
Xi (Expansion In) lines are high. On the 512th write, a pulse is cre
ated on the XO line following the W line. The pulse informs the sec
ond FIFO that it is going to receive the next word. It also informs the 
first FIFO that its write pointer will no longer increment due to an 
internal evaluation of the XO line. The XO line of the first FIFO is 
connected to the Xi line of the second FIFO. The XO of the second 
FIFO is connected to the Xi of the third, and so on. The XO of the 
last FIFO is connected to the Xi of the first FIFO. A typical XO op
eration of 2048 writes after a reset is shown in Figure 2. 

The same procedure holds true for read operations. During the 
512th read operation after a reset, another pulse will be created on 
the XO line following the Read line. This pulse will inform the sec
ond FIFO that it will be read from on the next cycle (provided it isn't 
empty). Also the first FIFO's read pointer will not increment until it 
receives a second pulse on its Xi line. 

Figure 3 shows the XO and Xi relationship to read and write. The 
XO pulses are transferred to the Xi of the next level of FIFO. The first 
pulse transfers write pointer control and the second transfers read 
pointer control. There is an important advantage to this method ex
pansion. A word written to the FIFO after a master reset is immedi
ately available at the FIFO output. A read cycle can be initiated as 
soon as EF is unasserted. This is called zero fall-through time. Ear
lier shift register-based FIFOs have a fall-through time in the )Jsec 
range. 

To take full advantage of this unique expansion feature, some 
design precautions must be observed. Since a pulse on Xi acti
vates read or write operations of the FIFO, they must be relatively 
free from cross-talk noise. A long trace from the XO of the last FIFO 
tothe Xi ofthefirst FIFO isa potential source of cross-talk noise. To 
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prevent noise spikes from altering the Xi input on this and other XO 
to Xi Interconnects, a small capacitor in the 22pF to 47pF range 
should be inserted between the Xi inputs and ground. 

Another important point is how to handle flags in the expansion 
mode. To create the composite Full Flag, tie the four individual 
FIFO Full Flags to an OR gate. The composite Empty Flag is cre
ated Similarly. This additional logic is shown in Figure 1. 

To create intermediate flags using the individual Full and Empty 
flags is more tricky, but can be done. For example, an attempt to 
create a composite Half-Full Flag is described here. Let us define 
Flag f1 as when any two FIFOs are full and at least one other FIFO is 
not empty. Boolean Equation for f1: 

f1 = FF1.FF2(EF3+EF4) + 
FF2.FF3(EF1 + EF4) + 
FF3.FF4(EF1 + EF2) + 
FF4.FF1 (EF2 + EF3) 

FFi = Full Flag of FIFOi 

EFi = Empty Flag of FIFOi 

In one extreme case, f1 is asserted when there is 1.5K-1 words 
in the FIFO array. The first two FIFOs are full, with 512 words in 
each, and the third FIFO has 511 words. Another extreme case is 
when two FIFOs are full and the third FIFO has only one word. 
Therefore, Flag f1 is only a range of words where the half-full condi
tion exists, from 1 K + 1 to 1.5K-1 words in the array. It may not be 
used as a half-full indicator, because the FIFO array may be almost 
3/4 full before Flag f1 is asserted. 

As shown in Figure 4, an empty FIFO array has a word written to 
it and then read from it. Then, 1.5K-1 words are written to the FIFO 
array. The write pointer is on the last word of the third FIFO. Only at 
this time is Flag f1 asserted, while the FIFO array has 1.5K-1 words 
in it. Intermediate flags like 11, generated from Boolean Equations, 
can only provide a range of values when f1 is to be asserted. A pre
cise position for f1 cannot be determined. If Boolean Equations are 
used to generate intermediate flags, consider all the different loca
tions of the read and write pointers which may assert or deassert at 
a particular condition. 
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CASCADING FIFOs or FIFO MODULES 

COMPOSITE 1=1= ~ 

~1=====~----~1=1= E=~--~----~~ 
COMPOSITE E= 

DATA IN 
0-8 --+-f--~ 

#2 Xl IT Vee 

xo 
f----f----J ff IT I----f--I----I 

DO-8 00-8 

#1 Xl n GND 

Figure 1. Four Cascaded 512 x 9 FIFOs 

NOTE: 
Read, Write and Reset controls go to all four FIFOs. 

DATA OUT 
0-8 

TECHNICAL NOTE TN-09 

w--Lr~~~i-(l _____ -
W(FIF01) ~(l 

xo (FIFO 2) 

W (FIFO 3) 
( ~I 

W (FIFO 4) 

Ffgure 2. The XOiXl Timing Pulse for 2048 Writes and Zero Reads 

NOTE: 
Read line is assumed to be HIGH in this example. 
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~ 
512th READ ! 1024th READ 

~----~\ ,---------~ (~ 

XO(FIF01)~~l 
xo (FIFO 2) ----,'(I-l---------------~~ ~ 

Figure 3. The XO and Xi Pulse Timings 

NOTES: 
1. Pulse 1 is created by the 512th write pulse; iris a delayed write pulse. 
2. Pulse 2 is created by the 512th read pulse. 
3. Pulse 3 from FIFO 2 is created by the 1024th write pulse. 
4. Pulse 4 is created by the 1024th read pulse. 
5. XO (FIFO 3) and XO (FIFO 4) are not shown. but they follow the same pattern. 
6. XO (FIFO 4) will be created by the 2048th write pulse and later by the 2048th read pulse. thereby transferring painter control back to FIFO 1. 

D #4 #4 D 
2 WRITE POINTER n #3 

~RITE POINTER 

#3 

#2 #2 

#1 

Figure 4. The Behavior of the 11 Flag for Different Cases 

Case 1: In the cascaded FIFO arrangement. the write pOinter has just writ
ten to FIFO #3 and the flag defined by the f1 equation would be asserted at 
the half-full point. 

Case 2: The FIFO array is half-full at arrow at Note 1. but f1 will not be as
serted until the last write into FIFO #3 or until the FI FO array is almost 3/4 full 
or at arrow 2. 
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DUAL-PORT RAMS 
SIMPLIFY COMMUNICATION 
IN COMPUTER SYSTEMS 

APPLICATION 
NOTE 
AN-02 

By David C. Wyland 

INTRODUCTION 
Dual-port RAMs allow two independent devices to have simulta

neous read and write access to the same memory. This allows the 
two devices to communicate with each other by passing data 
through the common memory. These devices might be a CPU and 
a disc controller or two CPUs working on different but related tasks. 
The dual-port memory approach is useful and popular because it 

Width Size Part 

allows the same memory to be used for both working storage and 
communication by both devices and avoids the need for any spe
cial data communication hardware between the devices. The latest 
development in dual-port RAMs has been the appearance of high 
speed dual-port RAM chips. These chips allow high speed access 
by both devices with the minimum amount of interference and de
lay. integrated Device Technology offers a family of these devices 
as shown in Table 1. 

Support Logic 

Busy Logic Comments 
Interrupt 

MASTER SLAVE 
Semaphore 

IDT7130 X X 
1K 

IQT7140 X X 

IDT7132 X 

IDT7142 X 

X8 2K IDT71321 X X 52-pin 

IDT71421 X X 52-pin 

IDT71322 X 

IDT7134 
4K 

IDT71342 X 52-pin 

IDT7133 X 
X16 2K 

IDT7143 X 

Table 1. Dual-Port RAMs Available from Integrated Device Technology 

DUAL-PORT RAMS: SIMULTANEOUS ACCESS 
A dual-port memory has two sets of address, data and read/ 

write control signals, each of which access the same set of memory 
cells. This is shown in Figure 1. Each set of memory controls can 
independently and simultaneously access any word in the mem
ory including the case where both sides are accessing the same 

memory location at the same time. Up to this time, there have been 
very few true dual-port memories available. Memories have a sin
gle set of controls for address, data and read/write logic and are 
single-port RAMs. If you wanted a dual-port RAM function, you had 
to design special logic to make the single-port RAM simulate a 
dual-port RAM in operation. 

DUAL-PORT MEMORY 

DATA L A 
DATA DATA DATA 

I/O ! 1 
I/O ~ 

CPU CPU 
OR OR 

I/O DEVICE ADDRESS ADDRESS I/O DEVICE 
"L" 

L DUAL-PORT A 
"R" 

ADDRESS RAM ADDRESS 
DECODE MEMORY DECODE 

ANI CELLS RNI 

, ! ! 
CONTROL LOGIC 

BUSY, INTERRUPT, BUSY, INTERRUPT, 
SEMAPHORE SEMAPHORE 

Figure 1. Dual-Port Memory Block Diagram 

© 1987 Integrated Device Technology, Inc. Printed In the U.S.A. Rev. 1-9/87 

9.16 



DUAL-PORT RAMS SIMPLIFY 
COMMUNICATION IN COMPUTER SYSTEMS APPLICATION NOTE AN-02 

Direct Memory Access (DMA) as a Dual-Port 
Memory Simulation 

The concept of using a conventional memory to simulate a dual
port RAM has been common in computer systems almost from the 

beginning. It is known under the name Direct Memory Access, or 
DMA. In the DMA concept, a single memory is shared between the 
CPU and one or more I/O devices as shown in Figure 2. 

CPU I/O DEVICE #1 I/O DEVICE 

DISK CONTROLLER GRAPHICS DISPLAY 

I , I I t I I , I 

,. ~\\ ~\\ - ~\\ 
I- ~ ~ l ~ C/) ADDRESS w 
::> ~ 0 DATA _ ... w z 

MEMORY a: ::.:: -
~ R/W _ ... 

DMA MEMORY ARBITRATION LOGIC 

Figure 2. DMA Memory System Block Diagram 

Each device wishing to use memory submits a request to the CPU/CPU communication only, in an attempt to reduce the time 
arbitration logic. The arbitration logic responds by connecting the impact of DMA waiting, or 2) you can provide true hardware dual-
memory address, data and control lines to one of the requesters port memory between the CPUs and all simultaneous high-speed 
and tells any other requesting devices to wait by issuing a busy sig- access by both CPUs to the same memory without waiting. The 
nal. The busy signal causes the memory access logic in the device introduction of high-speed dual-port RAM chips now makes the 
to wait until busy has gone away before performing a memory second option practical. 

transfer. Dual-Port RAM Chips: How They Work 
DMA Limitations: Waiting for the Bus A true dual-port memory allows independent and simultaneous 

In a computer system with DMA, the CPU must stop and wait access of the same memory cells by both devices. This means two 
while an I/O device is doing DMA transfers to memory. This works complete and independent sets of address, data and read/write 
well in typical systems where the I/O devices are transferring data logic and memory cells that are capable of being read and written 
only a small percentage of the time and the impact on CPU proc- by two different sources. An example of the dual-port memory cell 
essing time is minimal. These assumptions do not hold where you is shown in Figure 3. In this cell both the left and right hand select 
have two CPUs trying to use the same memory. In this case, one lines can independently and simultaneously select the cell for read 
CPU must wait while the other uses the memory. As a result, the out. In addition, either side can write data into the cell independent 
average speed of the CPUs will typically be cut in half. of the other side. The only problem would be when both sides try to 

There are two solutions to this problem: 1) You can provide local write into the same cell at the same time. We will discuss this in a 
memory for both CPUs and limit use of the common memory to moment. 

LSIDE 
WRITE DRIVERS 

L SELECT -~r---+-O--~""':"'J 
(DECODED 
ADDRESS) 

L WRITE --t---4IH1-+--i 

LSIDE 
READ DRIVERS 

RAM CELL 
LATCH 

Figure 3. Dual-Port RAM Cell 
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DUAL-PORT RAM CONTROL LOGIC 
Dual-port RAM chips include control. logic to solve three com

mon application problems: signaling between processors. timing 
interactions when both are using the same location and hardware 
support for temporary assignment (called allocation) of a block of 
memory to one side only. 

Interrupt Logic For Signaling 
A common problem in dual-processor systems is signaling be

tween the processors. For example. processor A needs to signal 
processor B to request a task to be performed. as defined by data in 
the common memory. When processor B has completed the taSk. 
it needs to signal processor A that the task is done. Note that the 
signaling must occur in both directions. A common form of signal
ing is for one processor to cause an interrupt on the other proces-

LSIDE 
ADDRESS 

LSIDE 
WRITE 

ADDRESS = 
3FF 

ADDRESS = 
3FE 

LSIDE 
READ 

INTERRUPT 
TO L SIDE 

APPLICATION NOTE AN·02 

sor. This allows the receiving processor to be informed of a com
munication without having to constantly check for it. 

Hardware support forthis signaling function is provided by inter
rupt logic. available on certain lOT dual-port RAM chips. A block 
diagram of this logiC is shown in Figure 4. In these chips. the top 
two addresses of the memory chip also serve as interrupt genera
tors for each of the ports. If the left side CPU writes into the even 
address of this pair (3FF in a 1 K RAM) an interrupt latch is set and 
the interrupt line to the right hand port is activated. This interrupt 
latch is cleared when the right hand CPU reads from the even ad
dress. A similar set of logic is provided to allow the right hand CPU 
to interrupt the left hand one. This logic is associated with the odd 
address of the pair (3FE in a 1 K memory). Providing this logic on 
chip saves the system deSigner from having to design in extra logic 
to allow one CPU to interrupt the other. 

INTERRUPT 
TO R SIDE 

R SIDE 
READ 

ADDRESS = 
3FF 

ADDRESS = 
3FE 

1----- R SIDE 
WRITE 

R SIDE 
ADDRESS 

Figure 4. 1DT7130 Interrupt Logic 

Busy Logic Solves Interaction Problems 
A problem can occur with dual-port memories when both ports 

attempt to access the same address at the same time. There are 
two significant cases: when one port is trying to read the same data 
that the other port is writing and when both ports attempt to write to 
the same word at the same time. If one port is reading while ttie 
other port is writing. the data on the read side will be changing dur
ing the read and a read error can be caused. If both ports attempt to 
write at the same time. the memory cell is being driven by both 
sides and the result can be a random combination of both data 
words rather than the data word from one side or the other. Busy 
logic solves this problem by detecting when both sides are using 
the same location at the same time and causing one side to wait 
until the other side is done. 

Note that although one or the other processor may have to wait 
occasionally. the throughput loss is minimal. typically less than 
0.1 %. This is because the probability of both processors using the 
same location at the same time is small. For example. ifthere are a 
thousand words in memory with a relatively uniform and random 

access of these locations by either side. the probability of a given 
location being accessed by one side is of the order of one part of a 
thousand. The probability of both sides accessing the same loca
tion at the same time is. therefore. of the order of one part in a mil
lion. As a result. the average throughput of the system is reduced 
by only one part per million due to dual-port RAM access conten
tion (again. assuming uniform random address access by both 
sides). 

Busy Logic Design 
Busy logic is called hardware address arbitration logic because 

it consists of hardware that decides which side will receive a busy 
signal if the addresses are equal. It consists of common address 
detection logic and a cross coupled arbitration latch. A logic dia
gram of the type of busy logic used in the lOT dual-port RAM chips 
is shown in Figure 5. The purpose of this logic is to provide a busy 
Signal for the address that arrived last. to inhibit writing to the busy 
port and to make a decision in favor of one side or the other when 
both addresses arrive at the same time. This logic consists of a pair 
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of address comparators, a pair of delay buffers, a cross-coupled 
latch and a set of busy output drivers. The address comparator out
put goes true when the addresses at its inputs are equal. 

In the logic shown in Figure 5, the ability to detect which address 
arrived last is provided by the time delay buffers between address 

ADDRESS (L) 

CE (L) 

WRITE INHIBIT (Lj 

ADRESS 
EQUAL 

COMPARATOR 

A 

APPLICATION NOTE AN-02 

I ines and the comparators. If we assume that the L address is stable,.
and the R address changes to match the L address, the R address 
comparator will go true immediately while the L address compara
tor will become active some time later as determined by the time 
delay gates. 

ADRESS 
EQUAL 

COMPARATOR 

B 

ADDRESS (R) 

CE (R) 

WRITE INHIBIT (Rj 

Figure 5. Dual-Port Busy Logic Design 

The arbitration latch formed by the Land R gates reflects the ad
dress comparator output timing. This latch has three stable states, 
both latch outputs A and B high, A 10w/B high and A high/B Iqw. 
Initially, both A and B are high because the outputs of both address 
comparators are low. We start with the L address stable and the 
R address arriving later. When the R comparator becomes active 
its output will go high and B will go low. The A output will remain 
high because its address comparator input will go high sometime 
later and the L gate input from B output will go low before this oc
curs. The result is that the R gate B output will be active inhibiting 
writing to the R side of the dual-port RAM and activating the busy 
signal to the R port. 

The extreme case of busy logic decision making is when both 
addresses arrive at exactly the same time. In this case, the outputs 
of both address comparators go high at the same time activating 
both sides of the arbitration latch. The latch will settle into one of 
two states with either the A or the B latch output being active. The 
latch design ensures that a decision will be made in favor of one 
side or the other. 

The chip enable lines come directly into the arbitration latch, 
although they could have been brought into the address co
mparators along with the other address lines. This is because if the 
chip enable for one side is inactive, both reading and writing for 
that side is automatically inhibited and/or arbitration is not needed. 
If the addresses are equal, the chip enable that arrives last will lose 
the arbitration. If both chip enables are active then arbitration will 
be determined by the settling of the address lines. 

Temporary Assignment of Memory to One Side 
A common problem in dual-port RAM application is the need to 

temporarily assign a block of memory to one side. For example, 

sometimes you need to update a data table as whole and you can
not allow the other processor to use the table until you are done. 
This is called block allocation of the memory. 

Block allocation can also be used to avoid the address arbitra
tion problem since it is a way of ensuring that both sides do not 
use the same address at the same time. This method is also called 
software arbitration because the software on both sides decides 
and agrees as to who has permission to use a given portion of the 
memory. Software allocation has the advantage of not requiring 
busy logiC, which is useful in systems which cannot accommodate 
a busy signal. 

The design problem with block allocation is communication of 
the assignments between the CPUs. A simple but time consuming 
method is to pass messages between the CPUs, perhaps aided by 
interrupt logic. In the message method, processor A requests use 
of a block from processor B. Processor B agrees and sends per
mission back to processor A. When A is finished it sends a release 
message to B which responds with a release acknowledge to A. In 
this system, four messages are sent for each block assigned and 
released. 

Semaphore Logic Support for Memory 
ASSignment 

Although block allocation is a software technique, it can benefit 
from hardware support. In message passing allocation, four mes-
sages must be passed to assign and release a block of memory. II 
Semaphore logic, available in certain IDT dual-port RAMs, can be I 

used to eliminate this message passing and its associated over-
head. Semaphore logic provides a set of flags especially designed 
for the block assignment function. Each flag is used as a token to 
indicate which CPU has permission to use a block of memory. 
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Each semaphore flag can be set to one side or the other but not 
both. This ensures that only one side has permission to use the 
block of memory. 

The lOT semaphore logic bits are designed to be used in a 
set-and-test sequence. Each bit is normally in the logic one state, 
indicating that it is not assigned to either side. A processor, desir
ing to assign a bit and, therefore, its associated block of memory, 
attempts to write a zero into the bit. It then reads the bit to see if it 
was successful. If it was, the bit will read zero, and the processor 
has use of the block. If it reads a one, it was unsuccessful, and the 
block is in use by the other side. The processor must then wait until 
the bit becomes zero, indicating that the other side has released it. 

APPLICATION NOTE AN-02 

Semaphore flags have a particular requirement: a given flag can 
be assigned to only one side at a time. Specifically, you must 
not have a situation where both sides simultaneously think they 
have permission to use a block. Semaphore logic is designed to 
resolve this problem. If both sides attempt to set a semaphore flag 
at exactly the same time, only one side sees it set. 

Semaphore flags consist of eight individually addressable dual
port latches. Each latch can be read and written by either side. 
They are selected by a separate chip enable, addressed by the 
three last significant bits of the address lines and are read and writ
ten through the Do data bit. Except for sharing the address, data 
and read/write pins of the RAM, the semaphore latches are com
pletely independent, as shown in Figure 6. 

DUAL-PORT MEMORY 

DATA L R DATA DATA DATA 
I/O 

1 1 
1/0 

CPU CPU 
OR OR 

1/0 DEVICE ADDRESS ADDRESS I/O DEVICE 
"L" 

L DUAL-PORT R 
"R" 

RAM ADDRESS ADDRESS 
DECODE MEMORY DECODE 

RIW CELLS RIW 

SEMAPHORE 1 SEMAPHORE SELECT i 
SEMAPHORE 

CELLS 

SELECT 

Figure 6. Dual-Port RAM Semaphore Logic 

A logic diagram of a semaphore logic flag is shown in Figure 7. 
In this logic, both flip-flops are initially at logic one and both Grant 
outputs are high. If only one flip-flop is set to zero, its correspond
ing Grant output will go to zero. If the other flip-flop is set later, this 

L REQUEST 

LWRITE 
SEMAPHORE 

L FLIP-FLOP 

D 

E 

~ ~-----.--------~ 

will have no effect. If both flip-flops are set at the same time how
ever, the latch will settle so that only one Grant output goes 
low, ensuring that only one side receives permission to use the 
resource. 

R FLIP-FLOP 

D 

E 

R REQUEST 

RWRITE 
SEMAPHORE 

~--------~------~ 
SEMAPHORE 
ARBITRATION 

LATCH 

Figure 7. Semaphore Logic Design 

DUAL-PORT RAM CHIP TIMING 
The dual-port RAM has a simple static RAM interface and timing 

requirements. There are some special requirements associated 
with Busy, however. A timing diagram, shown in Figure 8, shows 
the relationships between address, data, read/write, chip select 

and busy signals for a dual-port RAM chip and busy logic. In this 
diagram, the chip select is used to enable the chip for a read or 
write operation after the addresses have settled. An arbitration is 
performed at the leading edge of the chip select. 

9.16 5 



DUAL-PORT RAMS SIMPLIFY 
COMMUNICATION IN COMPUTER SYSTEMS 

ADDRESS 

CHIP SELECT (R) 

READ DATA (R) 

R!W (L) 
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L & R PORT ADDRESSES MATCH 

~----------+-----twDD------------~~ 

WRITE DATA (R) 

~--~r-------tDDD----------~~ 

Figure 8. Dual-Port RAM Timing Diagram 

Busy Logic Timing 
In the case of address contention, the busy signal from the los

ing RAM port stabilizes some time after the leading edge of its chip 
select (or after its address settles, whichever comes last). If the 
busy signal is going to become active, it will become active during 
this time or not at all. If the busy signal is generated, the CPU must 
wait for busy to go away before completing the read or write cycle. 
Once the busy signal has gone high the memory read or write cycle 
can proceed to completion. 

Note that during the arbitration time following the chip select the 
busy signal may be changing. Since it is possible to have a glich on 
the busy line during this indeterminate period, the busy line should 
be sensed as a level rather than as an edge. 

Busy arbitration will be somewhat slower in the extreme case 
where both addresses arrive at exactly the same time. This is be
cause both gates of the arbitrator latch are initially inactive and 
must settle into a state where only one of them is active. There will 
be a period of time when both gates are in transition. This is called 
the metastable condition and is a classic and unavoidable problem 
in latch and flip-flop design. As a result, the busy settling time 
is somewhat longer in the low probability worst case than in the 
commonly observed typical case. The maximum arbitration times, 
tSAA and tSAC' on the data sheet give the worst case values, in
cluding metastability setting, for these times. 

Read/Write Timing with Busy 
The read and write timing for either port of the dual-port RAM 

chip is the same as a simple static RAM in the absence of address 
contention. All the standard timing measures apply: read data ad
dress access time is tAA , etc. 

Dual-port RAMs have additional timing specifications for the 
case of address contention where one port is busy and waiting for 

access. For the most general and conservative case, the read or 
write cycle for the waiting side should begin after the busy signal 
goes away. The actual timing can be somewhat shorter than this in 
most cases. 

For the case where the waiting side is waiting to write, the write 
timing requirement is that the write pulse width be measured from 
busy going away. For the case where both sides are reading, the 
data. will be available at the outputs one access time after the ad
dress/chip select lines settle even though the busy line is active. In 
the most common case, the trailing edge of busy will occur more 
than one access time after the address and data for the busy side 
have settled. As a result, the read access time as measured from 
the trailing edge of busy, for this case tSDD' is effectively zero. 

The write/read case, waiting to read while the other side is writ
ing to the same location, has some additional timing specifica
tions. Since writing to a location by the L side, for example, will 
involve changing the data the cell being read by the R side, there 
is a write-to-read propagation delay time. This time is tWDD for the 
delay for constant write data from the leading of the write pulse to 
the read data, and tDDD for the delay for changing write data from a 
change of the write data to the read data. 

If the writing side is running at minimum values for the write 
pulse or write data set-up times, the read access time, tSDD' will 
no longer be zero. The actual tSDD will be equal to tWDD minus the 
actual write pulse width or tDDD minus the actual write data set-up 
time, which ever is larger (and greater than zero). Note: tSDD is 
always less than tAA for the worst case of minimum write values. I 
This is why the read or write cycle is begun from the trailing edge of • 
busy for the most conservative case recommended above. 
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DUAL-PORT MEMORY EXPANSION: MAKING BIG 
ONES OUT OF LITTLE ONES 

Dual-port RAM chips can be combined to form large dual-port 

APPLICATION NOTE AN·02 

memories. Expansion in memory depth with dual-port RAMs is 
similar to expansion in depth for conventional RAMs. An example 
of this kind. of expansion is shown in Figure 9 where and 8K x 8 
dual-port RAM has been made out of 2K x 8 dual-port RAM chips. 
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Figure 9. Depth Expansion of Dual·Port RAMs 

Width Expansion: The Busy Lock-up Problem 
Dual-port RAMs can also be expanded in width. However, in this 

case, we have a subtle problem. Expansion in width implies that 
several dual-port RAM chips will be active at the same time. This is 
a problem if several hardware arbitrators are active at the same 
time. If we examine the case of a 16-bit RAM made out of two 8·bit 
RAMs, we can better understand the problem. If the addresses for 

both ports arrive Simultaneously at both RAMs, it is possible for one 
RAM arbitrator to activate its L busy Signal and the other RAM to 
activate its R busy signal. If both busy signals are used on each 
side, we now have a situation where both sides are simultaneously 
busy. The system is now locked up since both sides will be busy 
and both CPUs will wait indefinitely for their port to become free. 
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The Busy Lock-up Solution: Use Only One 
Arbitrator 

problem are shown in Figure 10. One solution is to add external 
logic to the chip-enables of additional dual-port RAM chips. The 
logic gates shown cause the SLAVE RAM chip select to be dis
abled if the MASTER RAM is busy. Since only one set of arbitration 
logic is controlling the system the problem of SLAVE lock-up is 
avoided. 

The solution to this busy lock-up problem is to use the arbitra
tion logic in only one RAM and to force the other RAM to follow it. 
In this case, one RAM is dedicated as the arbitration MASTER and 
additional RAM are designated as SLAVES. Two solutions to this 
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Figure 10. Width Expansion of Dual-Port 
RAMs 

D15 -D8 (R) 

A1O-AO (R) 
D7-DO (R) 

WRITE ENABLE TIMING (R) 
'RE'A1) (R) 
CHIP ENABLE (R) 
BUSY (R) 

The second, more desirable solution, is to use specially de
signed dual-port RAM SLAVE chips which are part of lOT's product 
line. These SLAVE chips incorporate the SLAVE disable logic inter
nally so that no additional logic is required to make a MASTER/ 
SLAVE combination. In the SLAVE chip, the busy pin serves as an 
input rather than an output. If the MASTER chip activates busy, the 

SLAVE Chip will sense this busy state and internally disable its I 
write enable. SLAVE chips provide a speed advantage , 
over systems which use external logic to implement the SLAVE 
function. Since the SLAVE logic is built into the SLAVE RAM chip, it 
can be designed so that there is no speed penalty when using 
SLAVE chips to expand the dual-port RAM width. 
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Width Expansion: Write Timing 
When expanding dual·port RAMs in width, the writing of the 

SLAVE RAMs must be delayed until after the busy input at the 
SLAVE has settled. Otherwise, the SLAVE chip may begin writing 
while the busy signal is settling. This is true for systems using 
SLAVE chips and for systems using conventional dual-port RAMs 

ADDRESS LINES 

R/W I 
... ~ WRITE 

DELAY 

APPLICATION NOTE AN·02 

with SLAVE logic. This delay can be accomplished by delaying the 
write enable to the SLAVE by the arbitration time of the MASTER. 
This is shown in Figure 11. 

P-

J 

I I r~ 

.... r WRITE 
DELAY 

.... f4" ARBITRATION 
DELAY 

Figure 11. MASTER/SLAVE Write Timing 

Note that the write delay is required only in width expanded 
systems which use SLAVE RAMs, not in Single chip or depth ex· 
panded systems where only one chip is active at a time. This is 
because the individual chips have a built·in delay between the chip 
select and write enable inputs and the internal write enable to the 

RAM. Separate timing must be supplied in the SLAVE case be
cause this internal delay time can be balanced to the arbitration 
time only within a chip and can vary from chip to chip. If the delay 
time for the SLAVE is less than the arbitration time of the MASTER, 
writing could begin before busy became active, as above. 
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Width and Depth Expansion: An Example 
These techniques for expanding dual-port memories in width 

and depth are combined in the example shown in Figure 12. In this 
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example, an 8K x 16 dual-port memory is made from 2K x 8 chips in 
MASTER/SLAVE combination. 
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USING THEM: DUAL-PORT RAM APPLICATION 
EXAMPLES 

Examples of dual-port RAMs used for CPU-to-CPU communi
cation are shown in Figures 13, 14 and 15. In Figure 11, a pair of 
8-bit processors communicate using a single 2K x 8 dual-port RAM 
Chip. In Figure 12, there is a similar system where a pair of 16-bit 
processors communicate using a pair of dual-port RAM chips and 
a MASTER/SLAVE configuration. Finally, in Figure 13, we have an 

APPLICATION NOTE AN-02 

8-bit processor communicating with a 16-bit processor through 
two 2K x 8 dual-port RAMs. 

In Figure 13, two Z80 microprocessors communicate using a 
single IDT7132 dual-port RAM Chip. The IDT7132 is controlled by 
the chip enable. The write enable is set up in advance by the WR 
signal from the Z80 and the chip enable is used to write data into 
the RAM or to gate the read data onto the Z80 bus. The output en
able (not shown) is tied to ground (continuous enable). The write 
enable is used to disable the output drivers. 
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In Figure 14, two 68000 microprocessors communicate through 
a pair of dual-port RAMs. A IDT7132/7142 MASTER/SLAVE pair is 
used to avoid the busy lock-up problem. Note that the Address 
Strobe (AS) from each 68000 is used with an address decoder to 

enable the dual-port RAM chips. This is to maintain the address for 
read-modify-write cycles so that arbitration is not lost between the 
read and the write. This is important for test and set instructions, for 
example. 
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In Figure 15, a Z80 and a 68000 communicate using a pair of 
IDT7132 dual-port RAMs. No SLAVE logic is required because the 
Z80 side chip enable decode ensures that only one RAM chip will 

be enabled at a time. Otherwise, this figure is a combination of the 
logic from Figures 13 and 14. 
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Figure 15. 8-blt to 16-bit CPU Communication 

SUMMARY AND CONCLUSION 

The development of true dual-port memories in integrated cir
cuit form provides the designer with the ability to set up communi
cation between components of a computer system while avoiding 
many of the problems of prior systems. While the concept of dual
port memory has been with us from the early days of computing in 

the form of DMA, the new dual-port les can provide this function 
at very high speeds and without the delays associated with earlier 
designs. Because of the utility of the dual-port memory concept 
these chips should come into wide spread use and become one of 
the standard components used by the computer deSigner. 
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By DAVID C. WYLAND 

ABSTRACT 
High-performance controller designs use bit-slice components 

for their speed and design flexibility. Speeds of 10-20 million in
structions per second (MIPS) are common and the designer can 
use bit-slice design flexibility to perform speed-critical operations 
in one instruction. Bit-slice designs have the drawback, however, of 
requiring microcode design for their implementation, often with a 
long development cycle. The problem is that the microcode re
sides in a separate, stand-alone control memory which prevents 
use of the kind of interactive prototyping and debugging tools asso
ciated with conventional microprocessors. The problem can be 
eliminated by using a dual-port RAM for the control memory, mak
ing it part of the data memory address space, and converting the 
controller to a CPU by borrowing some techniques from Reduced 
Instruction Set Computer (RISe) designs. The result is a RISC con
troller where the microinstructions of the bit-slice approach 
become the instructions of a computer. The design approach pro
vides all the speed and architectural flexibility of microcoded bit
slice designs, while allowing the use of interactive debugging 
methods associated with microprocssors. 

BIT-SLICE VERSUS RISC ARCHITECTURES 
An example of a typical bit-slice controller design is shown in 

Figure 1.lt consists of a control flow section and a data flow section. 
The control flow section has a microinstruction counter and the 

CONTROL FLOW SECTION 

control memory. The data flow section has a register and ALU ele
ment-the bit-slice-plus a data memory and I/O registers on a 
data bus. Note that the control and data memories are separate. 
The use of separate data and instruction memories is called the 
Harvard architecture. The separate control memory provides some 
of the speed associated with bit-slice designs because it operates 
in parallel with the data memory. This allows the next microinstruc
tion to be fetched from the control memory, while data for the cur
rent instruction may be read from the data memory. This contrasts 
with conventional microprocessors which alternately get instruc
tions and data from the same memory. This use of a single memory 
for instructions and data is called the Von Neumann architecture. 

There is a remarkable similarity between the block diagram in 
Figure 1 and the block diagrams of RISC computers, as can be 
noted by comparing the block diagram in Figure 1 with the block 
diagram of a RISC CPU shown in Figure 2. The difference is that the 
control memory and the data memory of the controller have been 
replaced by an instruction cache memory and a data cache mem
ory in the RiSe CPU. The instruction and data cache memories 
work the same as their microcode counterparts except that they 
both contain copies of data in the common main memory. The pro
grammer sees a single memory-the main memory-while the 
hardware works as if it has two independent memories. In this man
ner, the RISC computer has the speed advantage of the Harvard 
architecture and the single memory for programs and data of the 
Von Neumann architecture. 

DATA FLOW SECTION r---------------, 

L.. ______________ _ 

Figure 1. Bit-Slice Controller Block Diagram 
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MAIN MEMORY 
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I 
I 
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I 
I 
I 
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L... ______________ _ 

Figure 2. RISC CPU Block Diagram 

The instruction and data caches of the RISC architecture are 
equivalent to having two ports on one memory. We can apply this 
concept to bit-slice controllers by using a high-speed dual-port 
memory in place of the cache memories, as shown in Figure 3. The 
dual-port RAM allows the instruction and data ports to be active si
multaneously and independently, while providing both sides ac
cess to a common set of RAM cells. Since both ports are working 
from the same memory, the data flow section can load and move 
both data and instructions in the same manner as a conventional 
microprocessor. As a result, this design functions asa conventional 
CPU with a long instruction word. This allows conventional interac
tive software tools, such as interpreters and monitors, to be used in 
system development and debugging. 

DESIGN OF A RiSe CONTROLLER 
The design of a RISC controller using a dual-port control mem

ory is similarto a conventional bit-slice design except for inclusion 
of a minimum set of operations for a CPU. This allows use as a con
ventional computer for software coding and debugging. In ordinary 
bit-slice controller designs, the minimal CPU operation set already 
exists as a subset of the data flow and control operations already 
present. 

A minimal set of CPU operations, suitable for bit-slice designs, 
can be derived from the instruction set of a RISC-like computer 
such as the Data General Nova minicomputer. It is a useful example 
because it is a 16-bit general register design having approximately 
20 instructions and three addressing modes, yet is fully functional 
as a computer. From its instruction set, the list of 21 operations 
shown in Table 1 can be derived as a representative minimum 

working set. If the design includes these operations, it will function 
as a CPU. 
Table 1. Minimal CPU Instruction Set 

1. Load register from memory at immediate address 
(address in instruction). 

2. Load register from memory at address in a register. 

3. Store register to memory at immediate address (address 
in instruction). 

4. Store register to memory at address in a register. 

5-11. Move/combine registers: move, negate, invert, add, 
subtract, AND, OR. 

12-13. Shift: rotate left through sign, rotate right through sign. 

14. Read status register. 

15. Write status register. 

16. Jump absolute: load program counter with immediate 
address. 

17. Jump register: load program counter with register 
contents. 

18-20. Jump absolute conditional: if zero result, if sign, if carry. 

21. Jump and save return (Program Counter) in a register. 

This instruction set assumes a set of general purpose registers 
(typically 16 or more in bit-slice designs), a memory which contains 
IJoth instructions and data and a status register which records the 
result of register-to-register operations. I/O registers are assumed 
to be mapped into the memory space so that separate instructions 
for them are not required. 
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L ______________ _ 

Figure 3. Bit-Slice Controller With Dual-Port Control Store 

Some of the above operations are automatically included in bit
slice controllers as a result of staightforward design. The register 
combination operations are provided by the bit-slice RALUs and 
the jump operations are commonly required as part of the control 
flow design. Ali that is required to complete the set is the ability to 
transfer registers to and from memory, to save and restore the 
status register and to save the Program Counter in a register in 
Jump and Save Return instructions. 

Figure 4 shows a block diagram of a general purpose bit-slice 
controller design, based on the RISC controller architecture in Fig
ure 3, and capable of implementing the minimal instruction set. 
This is a 16-bit controller design using an IDT49C402 16-bit RALU 
and a 64-bit instruction word. The control flow section is fully 
pipelined for maximum speed and uses a simple counter as the 
Program Counter (PC). As a result, branch execution is delayed by 
one instruction: the instruction following the branch is executed be
fore the branch takes effect. This method allows maximum speed 
in the control flow section and is commonly used in RISC designs. 
A path is provided from the PC to the data inputs of the I DT 49C402 
for saving the PC in a register during Jump and Save Return opera
tions. Also shown in the block diagram is an initial-load EPROM. 
This EPROM holds the non-volatile copy of the program to be 
loaded at power up. A power up flip-flop and some sequencing 
logic cause the contents of this EPROM to be loaded into the RAM 
at power up. 
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Figure 4. Dual-Port Bit-Slice RISC Controller Design 
Block Diagram 
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In the design in Figure 4, the instructions and data share the 
same memory. The mapping for instructions and the mapping for 
data are different, however, as is shown in Figure 5. The eight dual
port RAM chips are mapped as 2K words of 64 bits/word on the 
instruction port and as 8K words of 16 bits/word on the data port. 
Each 64-bit instruction word corresponds to four sequential 16-bit 
data words. The instruction at address 0000 on the instruction port 
corresponds to locations 0000, 0001, 0002 and 0003 on the data 
port. On the instruction port, all eight chips are enabled, resulting in 
64 bits of instruction output. Only the upper 14 bits of the PC are 
used to address the RAM so that the address in the PC is consistent 
with the addressing on the data side. On the data port, the least sig
nificant two bits of the address in MAR select the appropriate 16-bit 
word by selecting the chip enable for the appropriate one of four 
pairs of chips. 

RISC CONTROLLER INSTRUCTION FORMAT 
The 64-bit instruction word is shown in Figure 6. Fifty of the 

64 bits are used to control the basic data and control flow of the 
controller and 14 bits are available as additional control bits for the 
specific controller application. Each 64-bit instruction word from 
the control port of the RAM is mapped as four 16-bit words on the 
data memory port. A larger instruction word can be used in the 
same manner as in microcoded designs. It is convenient if the word 
width is a power of two, such as 64 or 128 bits, so that there are no 
gaps in the memory space as seen from the data flow side. 

The I DT 49C402 is controlled by the A and B fields, 10-9. CN • Stat 
Enable field and the Shift Gating field. The A and B fields provide 
the 6-bit addresses for the A and B register inputs on the 
IDT49C402. The 10-9, CN and Stat EN field provide the 10 control 
bits to the IDT49C402, the carry-in bit and a status register load en
able, respectively, and the Shift Gating field controls the shift-in/ 
shift-out gating for shift operations. The data source for the DIN pins 
of the IDT 49C402 is selected by the DIN field. This field can choose 
the data bus, the immediate data field or the PC as the data source. 

The data bus is controlled by the A and B fields as well, which 
provide 6-bit select codes for bus read and write operations. re
spectively, and by the bus read/write, memory write and load MAR 
bits. The default operation is to gate the data from the IDT49C402 
onto the data bus. The load MAR and memory write bits allow writ-

APPLICATION NOTE AN-09 

Ing this data Into the memory and/or MAR from the bus. The bus 
read bit disables the IDT49C402 outputs and gates an I/O register 
onto the bus as determined by the 6-bit A field. The bus write bit 
causes bus data to be written into an I/O register selected by the B 
field. 

Branch operations are controlled by the Jump and A fields. The 
Jump field enables loading of the PC from the bus, which is the 
branch operation. The A field provides the 6-bit condition select 
code for conditional branch operations. 

The Misc Control field provides 14 bits for direct control of addi
tional devices. This field would typically be used for gates and 
strobes to additional devices such as parallel multipliers, FIFOs, 
disk controller chips and other devices which communicate with, 
and are controlled by, the RISC controller. 

IMPLEMENTING THE MINIMAL INSTRUCTION SET 
The RISC controller design must now be checked to ensure that 

it implements each instruction in the minimal instruction set. 

Load and Store 
Load and Store register operations are done in two instructions: 

load MAR and load or store register. The load MAR instruction 
places register data from the IDT49C402 or data from the immedi
ate data field on the bus and enables MAR load. The load register 
instruction gates memory data into the data inputs of the 
IDT49C402. The store register instruction gates register data onto 
the bus and writes it into memory. 

Move, Combine and Shift Register 
Register-to-register and shift operations are performed directly 

by the IDT49C402 bit-slice. 

Status Register Read/Write 
Read and Write Status register operations select the Status Reg

ister and bus read and write, respectively. 

Jump and Conditional Jump 
Jump operations are done by enabling the PC to be loaded from 

the bus using either immediate or register data for the jump ad
dress. Conditional Jump is done by enabling a conditions select 
multiplexer to conditionally enable the PC load. 
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6 BITS 6 BITS 

ADDRESS 
(FROM PC) 

0000 

0004 

0008 

BUS 
RNI 

2 BITS 2 BITS 

ADDRESS DATA PORT: 
(FROM MAR) 8K X 16 

1A 
1B 
1C 

INSTRUCTION PORT: 2K X 64 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
OOOA 
OOOB 

10 

1A 

2A 

3A 

10 BITS 

MW, 
MAR 

2 BITS 

1B 1C 1D 

2B 2C 2D 

3B 3C 3D 

Figure 5. Dual-Port Controller Memory Map 

16 BITS 
FIELD 

A 

B 
10-9 
Stat EN 
DIN 
Bus RNI 
MW, MAR 

JUMP I SHIFT 

2 BITS 2 BITS 

Jump 
Shift 
Imm Data 
Misc Control 

Flguro 6. Dual-Port Controller Inl:truction Format 
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2A 
2B 
2C 
2D 
3A 
3B 
3C 
3D 

FUNCTION 

402 reg address, bus read 
select. or jump condition select 
402 reg address or bus write select 
49C402 instructions + carry-in 
Enable Status reg load 
402 D Bus: Memorv. PC Bus I field 
Gate Bus read @ A, write @ B 
Memory write enable, Id MAR enable 
Enable PC load, enable condition test 
402 shift/rotate gating 
Immediate Data - addresses, etc. 
Misc bits for controller functions 
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Jump and Save Return 
The Jump and Save Return operation is performed by using the 

immediate data field to provide the jump address and simultane
ously storing the PC in a register selected by the B field. The imme
diate data field is gated to the bus, the PC is gated to the IDT 49C402 
data inputs and the IDT49C402 is instructed to perform a D-input
to-register-Ioad operation. 

0 1,0 
I 

~O 

CLOCK ~ 
PC VALID t:::J 

INSTR. RAM ACCESS ~ 
INSTRUCTION REG -i SET-UP 

I 
MAR SETTLE ~ 0 

DATA RAM ACCESS I 
4020 TO B SET-UP ---, 

A, B SETTLE l::::J ' 
A, B TO Y OR F=O ~. I 

WRITE DATA VALID ---i 402 A TO Y PATH 
I 

CJUMP SET-UP TIME ~ 2 x 74151 + F161 

RISC CONTROLLER TIMING 
The design in Figure 4 is capable of a 55ns cycle time. A timing 

diagram for a 55ns cycle time, assuming the 35ns dual-port RAMs, 
is shown in Figure 7. The critical timing path, in this case, is the data 
path from the Memory Address Register (MAR) through the data 
port of the memory into the IDT49C402. If the dual-port RAMs are 
slower than 35ns, the cycle is extended proportionately. 

~O 5,0 55/0 
I 

I 
L 

35ns tAA : I 

rl 
I 

~ 
35ns tAA ~ 

L 
I L I 

20ns I L 
I 

28ns I 
Figure 7. RISC Controller Timing Diagram 

Table 2. Critical Path Timing 

CONTROL PATH 

PC settle: FCT161A 6.5ns 

RAM Access 35.0 

I reg set-up: FCT374A 2.5 

Total 44.0ns 

RISC CONTROLLER APPLICATION 
The utility of the RISC controller design approach is that it allows 

interactive system development, debugging and diagnostic test
ing. It also provides the potential for high-level language support of 
the bit-slice design. Powerful interactive access to the RISC con
troller can be provided by an RS-232 interface and a FORTH lan
guage interpreter program. This allows interactive coding and test
ing of the system, speeding up the test-and-analyze debug cycles. 
This RS-232 interface can exist on a separate board external to the 
RISC controller, connected to the bus by a connector on the con
troller board. No additional hardware is required for access by the 
designer to the system and this acces~ can allow direct activation 
and sensing of controller hardware, setting up timing loops for os
cilloscope checks and on-line development of routines. If a floppy 
disk controller is included in the external I/O board, the RISC con
troller can function as a stand-alone development system in the 
same fashion as other stand-alone FORTH systems. 

DATA PATH 

MAR settle: FCT161 A 6.5ns 

RAM Access 35.0 

IDT49C402A, Din Set-up 10.0 

Total 51.5ns 

The RISC controller's ability to load programs also means that 
diagnostics can be loaded from the initial load EPROM. The initial 
load EPROM can hold both the normal control program and various 
tast programs. The controller can load diagnostic programs from 
the EPROM for board and system test without requiring permanent 
space for them in the control memory. This allows self-diagnostics 
at the hardware level with minimum cost impact on the hardware. 

SUMMARY 
The RISC controller uses high-speed dual-port RAMs to blend 

the features of a bit-slice controller with the capabilities of a RISC 
computer, allowing the microinstructions of the bit-slice approach 
to become the instructions of a computer. This design approach 
provides all the speed and architectural flexibility of microcoded 
bit-slice designs, while allowing the use ot interactive debugging 
methods associated with microprocessors to shorten development 
time. 
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INTRODUCTION 
Due to their high bandwidth and message access flexibility, 

dual-port RAMs are used to link multiple high-performance proc
essors and systems. Integrated Device Technology makes dual
port RAMs of many configurations, all of which consist of one RAM 
with two sets of address, data and control signals. This allows two 
processors to share the same block of physical memory in their re
spective address spaces. The two processors can access data In 
two memory locations simultaneously and asynchronously. This 
approach clearly outperforms a discrete parts design where two 
processors must synchronize through arbitration for access to a 
bus which is used to access one location at a time in a standard 
single-port RAM. 

DUAL-PORT 
RAM 

MICROPROCESSOR 1017130 MICROPROCESSOR 
M68020 f4- 1017132 f-- TMS3020 
180386 10171322 IOT49COOO 

1017134 
10171342 

Figure 1. Dual-Port RAMs Link High-Performance Processors 

IDT's dual-access approach removes synchronization require
ments at the memory's bus access level. Nevertheless, synchroni
zation must be performed at other levels to ensure data integrity 
and proper system operation. This appl ication note addresses sev
eral approaches to solving the mutual exclusion problem and 
gives a detailed discussion of the semaphore capability provided 
by the IDT71322 and IDT71342. 

Arbitration 
Consider a multiple-processor system where each processor 

has access to the same data. Arbitration schemes are necessary to 
resolve the situation when multiple processors want the same 
piece of data at the same time. Different approaches to the arbitra
tion issue have different tradeoffs and are best-suited for different 
applications. These solutions vary from no arbitration, hardware 
solutions, and software solutions, to combinations thereof. 

Seemingly, the simplest solution is to employ no arbitration at 
all. This approach works if the application guarantees that two 
processors will not access the same location simultaneously or, if 
they do, then the indeterminate results are acceptable. Sometimes 
handshaking can be employed through I/O ports or interrupt 
mechanisms. This approach provides a high-performance, low
overhead design but is restricted to certain applications. If arbitra
tion is not required, the IDT7134 can be used. It isa4Kx 8 dual-port 
RAM with no arbitration. This part can also be used in large dual
port designs where one hardware arbiter is used for a whole array 
composed of many IDT7134s. The interrupt handshake mecha
nism can be achieved by using the IDT7130/7140. 

© 1987 Integrated Device Technology, Inc. 
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Most applications cannot sacrifice data integrity and utilize the 
dual-port memory as a collection of individual memory locations 
which require a finite access time. In this case, arbitration at mem
ory location resolution Is required. The IDT7130/7132 use an ad
dress comparison mechanism which provides a BUSY signal at 
both sides. When the two processors try to access the very same 
location, the arbitration asserts the BUSY signal to the processor 
which attempted access last. When access attempts are within 5ns 
of each other, a side is chosen arbitrarily. The BUSY outputs are 
suitable for attachment to the READY inputs of most microproces
sors. This approach is very straightforward and flexible and has the 
benefit that a processor cannot be locked out of the RAM longer 
than the access period of the other processor. 

The features of the I DT7130/7132 that make them a superb solu
tion in many designs may create problems in other applications. 
The fact that BUSY lines are used and that arbitration resolution is 
at the level of individual locations can be a major limitation in some 
instances. Many significant controllers, such as the 8031 and 8051, 
are not equipped with READY input pins. Of those that are 
equipped, a penalty is often paid in the higher performance ver
sions if they require "seeing" the BUSY signal faster than the 
IDT7130/7132 can supply it (16MHz 68020 requires 25ns AS to 
DSACK).ln these cases, wasteful wait cycles are required. In other 
applications, software constraints may require mutual exclusion at 
the software data structure level rather than at the memory cell 10-
cation level. For this reason, Integrated Device Technology devel
oped the IDT71342 and IDT71322. 

Instead of comparing addresses on every cycle, and occasion
ally asserting BUSY status, the IDT71342 and IDT71322 employ 
circuitry to support a software mechanism called semaphores. 
Here, every memory cycle is equally as short as the next and arbi
tration is handled at the software level. 

The semaphore concept was pioneered by E.N. Dijkstra in 
1968. He developed a test and set approach for single processor 
multi-tasking systems. The task tests a memory location (a sema
phore) for a particular value and, on the next cycle, the task sets the 
same location a unique value. If the semaphore was already set, 
then the current task knows that another task has access. If the 
value was not present, then the task knows that it has permission to 
proceed and all other tasks are blocked because the semaphore is 
not set. Only one task at a time has permission via the semaphore. 
Semaphores are used like locks to resources such as disk buffers, 
message queues, critical code sections, shared access to commu
nication controllers, etc. 

Because the test and set operation requires that the two memory 
accesses are indivisible in time, the IDT7130/7132 will not support 
semaphores for many processors and systems. This occurs be
cause one processor may test the semaphore and, before it can set' 
it, the other processor might test it, too. In this case, both proces-II 
sor~ "believe" they have the semaphore. The I DT71342/71322 em-
ploys a twist by using set and test. The "set" corresponds to a re-
quest and the "test" checks to see if the request was granted. The 
indivisible double access requirement is avoided because, as 
soon as a request is made by one processor on one side, the grant 
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is blocked on the other side. Some processors support test and set 
operations through a read/modify/write operation, but the memory 
bus design must support the processor in such a way that the ad
dress arid the chip select remain constant. When the test and set 
instruction is used, arbitration must take place. As will be seen, 
semaphore operation without hardware busy arbitration has many 
advantages. 

The IDT semaphore scheme employs a software/hardware ap
proach which provides a secure method of resource allocation 
with the flexibility of software configuration and control and the 
resolution of hardware. Since there is no hardware relationship be
tween semaphores and dual-port memory locations, the block 
sizes, locations and semaphore association are defined by the 
software. The semaphores can also be used to allocate other re
sources such as I/O devices. This offers the system designer con
siderable flexibility. 

As an example, dual-port RAM might be shared by a disk con
troller processor and a host processor. When the controller is ac
cessing a buffer in memory (e.g. when writing a sector in a track), 
the main processor cannot be allowed to interrupt or delay the con
troller. By setting the semaphore, the controller has exclusive ac
cess to the disk buffer. When done, it releases the semaphore and 
therefore provides access to the disk buffer by the processor on the 
other side. 

Because the processors must test and set a semaphore with 
multiple bus cycles, the semaphore arbitration scheme has a 
longer arbitration latency than the address comparison scheme. 
Since arbitration is most often used for access to multiple locations 
in memory the overhead can be amortized across multiple ac
cesses. In systems that require mutual exclusion of access to data 
structures over a period longer than one memory cycle, this trade
off is irrelevant. 

Functional Description of the ·IDT71342/71322 
The IDT71342 is a fast dual-port 4K x 8 CMOS static RAM with 

semaphore logic, packaged in a 52-pin PLCC and LCC. The 
IDT71322 is a 2K x 8 dual-port packaged in a 48-pin DIP and a 
52-pin PLCC/LCC. The semaphore logic can be used to allocate 
portions of the dual-port RAM to one side or the other and is used in 
place of the address arbitration logic used in other dual-port de
signs. Semaphores are software-controlled. Therefore, this ap
proach provides several advantages including allocation of multi
ple blocks of arbitrary size and no processor WAIT states or BUSY 
logic. 

D 7- OL D 7- OR 

C"EL ITR 

R/WL R/WR 

DEL DER 

SE1Yf L SE1Yf R 

A 11 - OL All-OR 

Figure 2. Functional Block Diagram of Dual-Port RAM 
with Semaphores 

Like other lOT dual-port RAMs, the IDT71342/71322 allow ac
cess to a common set of RAM cells from two independent ports. 
Each port is functionally identical to that of a conventional static 
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RAM. Both ports are completely independent and asynchronous 
in operation. Reading or writing on one port does not affect the op
eration or timing of read/write operations on the other port. Unlike 
the IDT7130/7132, the IDT71342/71322 do not employ hardware 
arbitration which blocks write access. If one port is writing to a loca
tion while the other port is reading that same location, the data will 
change during the read. If both ports attempt to write to the same 
location at the same time, the result will be some combination of 
the two data words being written. If both ports are reading, how
ever, there is no interaction because the data does not change. 

How the Semaphore Flags Work 
The semaphore logic is provided by a set of eight latches. These 

latches can be used to pass a flag, or token, from one port to the 
other to indicate that a block of RAM is in use. The internal circuitry 
prevents the flag from being passed in both directions at the same 
time. The semaphores provide a hardware assist for a use-assign
ment method called "token passing allocation". In this method, the 
state of the semaphore latch is used as a token indicating that a 
block of RAM is in use. If the processor on the L port wants to use a 
block of RAM, it attempts to set the latCh, requesting the token. The 
processor then checks the latch to see if it was successful in setting 
the semaphore. If it was, the processor proceeds to read and/or 
write in the block. If the processor was not successful in setting the 
latCh, it means that the R port had set if first, has the token and is 
using the block. The L port then continues to test until it is success
ful, indicating that the R port has released the token and is no 
longer using the block. 

The semaphore logic is independent of the dual-port RAM. 
These eight latches can be accessed from either port by enabling 
the semaphore chip enable (SEM = LOW), which is separate from 
the RAM chip enable. When the semaphore logic is enabled on a 
port, one of the eight latches can be read or written from that port. 
The latch is selected by the three least significant address pins for 
the port and the data for reading and writing uses the DO data pin. 

A semaphore latch is read or written in the same manner as a 
RAM cell. The latch is written to a "1" or "0" by activating the sema
phore logic enable, selecting the latch with the three least signifi
cant address bits, activating the write enable and putting a "1" or 
"0", respectively, on the DO data pin. The latch may be read byacti
vating the semaphore enable, selecting the latch, holding the write 
enable high and reading the data on Do. For the user's conven
ience, all eight of the data lines are set to the same value as Do dur
ing read. In other words, the data lines will contain all "1"s or all 
"O"s when DO is a" 1" or a "0", respectively. In this way, branch zero 
testing can be employed. 

The semaphore read logic latches the readout state of the sema
phore flag during the read. This prevents the value seen by the 
reading port from changing during the read, even though the state 
of the latch may be changing internally due to write activity on the 
other port. The latch goes into the hold mode when both sema
phore enable and output enable are active. In order to see the latch 
Change, either the semaphore enable or output enable must be 
disabled, and then enabled. This means that read operations must 
be cyclic; it is not possible to enable the semaphore and output en
able continuously and wait for the latch value being read to 
change. 

The semaphore logic is active low. An access token is re
quested by writing a "0" to the semaphore latch and is released by 
writing a "1". To request a token, an attempt to write a "0" to the 
semaphore is made and the semaphore is read to determine if the 
"0" was successfully written. If a "0" is read, the token request was 
granted. If a "1" is read, the request was denied and the other port 
has the token. 
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The critical case of semaphore timing occurs when both ports 
request the token by writing a "0" at the same time. The semaphore 
logic is specially designed to resolve this problem - if requests are 
made simultaneously, the logic guarantees that only one side re
ceives the token. In this case, the token assignment will be made 
arbitrarily to one port or the other. 

APPLICATION NOTE AN-14 

Figure 2 shows the internal logic circuitry for one semaphore 
"latch" cell. It is composed of multiple latches and cross-coupled 
AND gates which serve as an arbiter to guarantee that only one 
side at a time receives a grant signal. A typical sequence of sema
phore operations is listed in Table 1. The Docolumns represent the 
logic value that would be read on that side. The "Request F/F"s are 
the internal flip-flops which store the state of requests. 

r----------'----------------------------, 
WRITE L ---t---------..., ,....-.1._.., 

DOL _ ........ ....-__ ---:-__ -1 

DlL --+--< 

READL READR L ______________________________________ ~ 

Figure 3. Simplified Diagram of One Semaphore Cell 

Left Right 

Function DO Re~/~est Re~/~est DO Status 

No action 1 1 1 1 Semaphore free 

L port writes 0 0 0 1 1 L port has token 

R port writes 0 0 0 0 1 No change; L port keeps token 

L port writes 1 1 1 0 0 Semaphore freed: R port gets it 

R port writes 1 1 1 1 1 Semaphore free 

L port writes 0 0 0 1 1 L port has token 

L port writes 1 1 1 1 1 Semaphore free 

Table 1. Semaphore Function Table 

Use of Semaphores 
Semaphores provide useful solutions for various problems at 

both the hardware and software levels. The following selections 
highlight a few of the semaphore benefits which range from in
creasing performance to providing functionality not available with 
other designs. 

High-Performance Dual-Port Design 
To gain a deeper understanding of the trade-ofts between sema

phore and non-semaphore dual-port RAM designs, the following 
example compares both approaches. Dual-port memory system 
design requires a key awareness of the microprocessor's memory 

access time requirements. Figure 3 is a read cycle timing diagram 
of a 20MHz 68020. Two timings are critical: A 45ns address to data 
size acknowledge (DSACK) to guarantee no wait states and a 95ns 
address to data. it is also important to examine a typical design. 
Figure 4 shows the interface between a single processor and one 
side of the dual-port. For simplification, the other port interface was 
omitted from the drawing. This example shows the address bus 
which is decoded by a comparator (IDT74FCT521A) and an ad
dress decoder (IDT74FCT138A). The address interface chooses 
which dual-port RAM to enable. After the chip select is enabled, 
chip select address arbitration (only on the IDT7130/7132) and 
data access can begin. 
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SO S2 S4 

CLOCK 
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ADDRESS ==x 
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1·25"~ 
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DATA 
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e=>-

50ns ~ 50ns 

Figure 4. Read Cycle Timing for 20Mhz 68020 

ADDRESS r5SACR +5V DATA 

74FCT138A 5.8ns 

ADDRESS TO CS = 13ns 

Figure 5. Memory Interface to One Port of a Dual-Port 
RAM System 

In a tightly-coupled system (I.e., the 68020 processor and dual
port are on the same board), chip select can be generated from ad
dress in 13ns.ln the best case, the data acknowledge is tied to the 
68020 through a NAND gate (to include other acknowledges). The 
NAND gate will introduce another 5ns delay. This leaves 26.9ns to 
generate the acknowledge (DSACK) and meet the 5ns setup time 
to guarantee that a wait state will not be inserted. In a less rigorous 
design where the dual-port and CPU are on separate boards, 10ns 
or more may be required for on/off board buffers and bus delay, 
etc. This leaves 16ns or less to generate acknowledge. 

Considering the timing constraints, the designer can choose 
from several options. In applications which require arbitration reso
lution to the memory cell level, 26.9ns is not enough time to gener
ate DSACK from CS using the IDT7130L55. One solution involves 
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adding logic to the BUSY/DSACK path so that a wait state is always 
inserted until the dual-port can respond with BUSY. This will slow 
down the system whenever the dual-port is accessed. If block arbi
tration or higher memory cycle performance are required, the de
signer should utilize the IDT71342/71322. This configuration 
would only be constrained to the 95ns address to data access time, 
minus any address and data buffer ti me. The I DT71342/71322 pro
vides high enough performance for use with the 25MHz 68020. 
Some software overhead is required for semaphore access but, 
given the fact that the semaphore arbitration is for a block of loca
tions, the arbitration latency can be amortized across multiple 
higher speed accesses. Consequently, the semaphore approach 
provides a higher performance solution if block arbitration is desir
able or acceptable. 

A Software View of Semaphores 
The dictionary defines semaphore as "signaling by flags." A 

semaphore is implemented as a specialized type of memory loca
tion which can be accessed by either processor in a dual-port de
sign. Two different operations are performed on the semaphore: 
the request operation which attempts to gain access and the re
lease operation which signals the termination of access. These op
erations are used to guarantee mutual exclusion, meaning that 
only one processor is accessing a resource at any given time. This 
occurs from the time a request is granted until the time that the 
semaphore is released. 

REQUEST: 

RELEASE: 

Flow Chart .1. Sequence of Operations on Semaphore to 
Guarantee Mutual ExclusIon 

A semaphore is chosen which both processors associate with 
one resource. First the processor requests the semaphore by at
tempting to write a "0" to the semaphore location. Then it reads the 
location. If it receives a non-zero value (I.e. a "1 "), it loops back and 
reads the semaphore location again. It will continue to read the lo
cation until it receives a "0". The software may be written in such a 
way that useful work may be performed while waiting. When a "0· 
is read, the processor can access the resource for as long, and as 
many times, as desired. The processor must release the sema
phore when it is finished with the resource. This is achieved by writ
ing a "1" to the semaphore location. 
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Using Semaphores at the Software Level 
One example of where semaphores might be applied involves 

two processors working together to generate a video display for 
animated images. The "MASTER" processor generates a picture 
layout in the form of a display list. The "SLAVE" processor reads 

SEMO 

SEM1 

SEM2 

HIGH SPEED DUAL-PORT 
MEMORY WITH SEMAPHORES 

BUFF: C1 
CMD: C1 

APPLICATION NOTE AN-14 

the display list, interprets it and generates an image in a display 
buffer. As the image is displayed, the video buffer is cleared. The 
displayed list is re·interpreted and displayed. If the display list is 
changed, the image appears as though it has moved, giving the 
illusion of animation. 

VIDEO DISPLAY 

Figure 5. Software Block Diagram of Video Display System for Animation 

A dual-port RAM is used to store the display I ist. The SLAVE in
terprets one display list repeatedly to generate the display buffer 
image, while the MASTER generates and updates another display 
list. The SLAVE processor continuously updates the video display 
buffer since the buffer is wiped clean when its contents are 
dumped to the video screen. 

In this particular application, the dual-port RAM is broken up into 
three areas. The first area contains common information concern
ing which display list is being accessed and which one is being 
updated. It is locked with the semaphore SEMO. Two buffers com
prise the other areas and are locked by semaphores SEM 1 and 
SEM2. At any given time one buffer is used for the display list cur
rently being interpreted and the other is used for the list being built. 
The common area stores the pointer which indicates which buffer 
is being updated. 

The key to the effectiveness of this approach I ies at the software 
level. The flow chart for the master processor begins with a buffer 
request via a semaphore. Once granted, it builds a display list. 
Then it releases the buffer through the semaphore mechanism. 
Next it calls a routine to inform the SLAVE processor to switch over 
to the new buffer. It then loops back to request access to the other 
buffer. 

The SLAVE processor functions by first fetching the current 
buffer/number. Then it requests the buffer via the semaphore 
mechanism (involving SEM 1 or SEM2). Once the SLAVE gains ac
cess to the buffer, it builds the display from the list. After releasing 
the buffer, it goes back to fetching the current buffer/number. This 
is necessary because the MASTER processor may have switched 
buffers. Fetching the current buffer/number requires access to the 
common area which is achieved by obtaining the semaphore 
SEMO. After accessing the data, the SLAVE releases SEMO which 
allows the MASTER to come in and update the common area. 

Flow Chart 2. Sequence of Operations for Master Processor 
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Flow Chart 3. Sequence of Operations fOi Slave Processor 

The software code for the MASTER and SLAVE processors is 
listed on the following pages. It is in the form of a pseudo- "C" lan
guage-type program. The request for a semaphore is made by the 
WHILE statements accessing a variable called SEM. The sema
phore is released by writing a "1" to that variable. 

Semaphores and Caches 
In high-performance dual-port systems, semaphores can be 

used with caches to achieve valid data synchronization. The use of 
caches is an established method of speeding up access between a 
processor and main memory. Main memory may be slower due to 
the use of lower cost, higher density DRAMs or system bus latency. 
The cache operates by monitoring data transfer between the proc
essor and memory. When write operations are performed, the 
cache remembers the data and location. When a read is performed 
it compares the address of the request with a list of locations it has 
data for. If the address matches, the cache supplies the data and 
aborts the main memory access. If no match occurs, the cache al
lows the main memory access to proceed and notes the data and 
location. 

Flow Chart 7. Dual-Port RAM In a Cached Memory Environment 

APPLICATION NOTE AN-14 

One might first assume that the dual-port RAM can always be 
used with cached memory accesses. However, extra considera
tions must be made. When data is written to a memory location in 
dual-port RAM, the cache stores the acquired value and its associ
ated location. The nexttime that location is read, the cache will reg
ister a "match" and bypass reading from the location in dual-port 
RAM. This might result in an error if a processor on the other port 
has written new data to the location. 

One way to remedy the situation is to put the dual-port RAM into 
non-cached I/O address space and block data transfer between 
the dual-port RAM and cached address space where standard 
RAM exists. To make this approach work, semaphores must be 
employed to lock a buffer in the dual-port RAM while the data is in 
the cached RAM. In this way a "check out" procedure can be im
plemented to ensure data integrity. The semaphore latches must 

be addressed through non-cached I/O space in order for the re
quest and release mechanism to function correctly. 

CONCLUSION 
There are a number of ways to handle dual-port RAM arbitration. 

Choice of the most efficient technique concerns what granularity of 
address arbitration is required, whether a processor must be 
locked out of a block of memory for multiple accesses from the 
other processor and what constraints are imposed by the memory 
access cycle timing. Semaphores provide an alternative which can 
result in higher performance systems and provide functions which 
are not otherwise achievable. The following is a quick summary. 
No Busy Logic-Some applications guarantee by definition that 
the two processors will not access the same locations simultane
ouslyor, if they do, it doesn't matter. The IDT7134 is also ideal for. 
use in large dual-port designs where one arbiter is used for an array 
of dual-port devices. 
Interrupt Logic -Interrupt logic provides a Signaling method from 
one processor to the other to provide a mechanism for 
handshaking. 

Hardware Busy Logic - Hardware busy logic provides the lowest 
latency overhead when accessing multiple individual unrelated 
memory locations. The MASTER/SLAVE concept was introduced 
over two years ago by lOT to provide a single arbiter-thus avoid
ing deadlocks encountered with multiple arbiters-when using 
more than one dual-port in wide bus applications. 
Semaphore Logic - Semaphore logic provides the best overhead 
tradeoff when accessing a block of data comprised of multiple re
lated locations. This facility may also be required in high
performance applications where one of the processors does not 
have a ready/busy input or the overhead of wait states cannot be 
tolerated. 

Semaphores provide a mechanism for one processor to bar the 
other processor from seeing an incomplete update of a block of 
data. This is achieved through a software mechanism supported 
by on-chip circuitry which provides a test and set facility that arbi
trates between simultaneous requests. 
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CODE FOR MASTER PROCESSOR 

MAIN 
/* code to initialize */ 

FOREVER { 
SEM (CUR BUF):= 0 
UNTIL (SEM (CUR BUF) = 0) ; 
BUILD DISPLAY (CUR BUFF) ; 
SEM (CUR_BUFF):= 1-
SWITCH BUFF (CUR BUFF) ; 
IF (CUR -= BUFF: 1) 

CUR_BUFF:= 2; 
else CUR_BUFF:= 1; 
} 

SWITCH_BUFF (NBUFF) 
SEMO:= 0 
UNTIL (SEMO = 0) ; 
BUFF:= NBUFF; 
CMD: = NEW;" 

/*request*/ 

/*request */ 
/*Build new display list*/ 
/*release */ 

/*end MAIN*/ 

SEM:= 1; /*release*/ 
RETURN ( 
} 

CODE FOR SLAVE PROCESSOR 

MAIN ( ) 
FOREVER 

CUR BUFF:= FETCH BUFF ( ); 
PROCESS (CUR_BUFF); 

} 

FETCH_BUFF ( ) 
SEM 0:= 0; 
UNTIL (SEMO = 0) ; 
A BUFF:= BUFF; 
CMD:= OLD; 
RETURN (ABUFF); 
SEMO:= 1; 
} 

PROCESS (BUFF) { 
SEM (BUFF):= 0; 
UNTIL (SEM (BUFF) = 0) ; 

REFRESH (BUFF): 
SEM (BUFF):= 1; 
} 

/*request*/ 

/*release*/ 

/*request*/ 
/*code to refresh display*/ 

/*release*/ 
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By Tao Lin, Julie LIn, and Yupllng Chung 

INTRODUCTION 
Most digital signal processing (DSP) algorithms have in

herent parallelism and may be pipe lined. Usually, these 
algorithms are computation intensive. In real-time applica
tions, multiprocessor or parallel distributed processor sys
tems are commonly used to implement these DSP algo
rithms. In these types of systems it is necessary for differ
ent processors to randomly and independently access dif
ferent locations at the same time in the same memory space. 
The IDT7050 (1 Kx8) and IDT7052 (2Kx8) FourPort SRAMs 
are powerful devices to efficiently and compactly implement 
the memory space in these applications. Moreover, the 
IDT7050 and IDT7052 can increase the speed of these 
types of systems since the FourPort SRAMs are fast as 
conventional 1-port SRAMs and eliminate the complex glue 
logic which introduces extra delay in these systems. In this 
application note, we will demonstrate some examples of 
using the IDT7052 to implement a high performance FFT 
processor and a matrix multiplication engine. 

USING THE IDT7052 IN AN FFT PROCESSOR 
The IDT7052 FourPort SRAM can dramatically simplify 

the design of a high-speed pipe lined FFT processor. The 
basic operation of any FFT algorithm is the butterfly compu
tation: 

G = C +ejO 
• 0 

H = C - e jO • 0 
(1-1 ) 

where C, D, G, and H are complex numbers. Figure 1 
shows the signal flow graph of the butterfly with one com
plex multiplication and two complex additions. Given N = 
2L input data samples x(O), x(1) ..... , x(N-1), the FFT algo
rithm performs the Discrete Fourier Transform on the input 
data to obtain the output data X(O), X(1) ..... , X(N-1) in L 
stages of computation. Each stage consists of N/2 butterfly 
operations. There are two basic versions of the FFT algo
rithm: decimation-in-time (DIT) and decimation-in-frequency 
(DIF). Each version of the algorithm can be implemented 
using two schemes: not-in-place computation and in-place 
computation. A detailed discussion of the FFT algorithm 
and its implementations is given in (1). 

«:>1990 Integrated Device Technology. Inc. 
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Figure 1. The signal flow graph of the butterfly 

Figure 2 shows the Signal flow graph of the not-in-place 
computation of the DIT FFT algorithm for N = 8(L=3). A 
close look at Figure 2 will reveal the major strength of the 
not-in-place scheme. The signal paths from the initial in
puts to the first intermediary step are repeated between the 
first and second intermediary steps, and again between the 
second and third. This means that three stages have iden
tical data access sequence. Therefore, the address gen
erator can be very easily implemented using the IDT7381/ 
83, as compared with the in-place scheme where more 
complex logic is required to generate the addresses. On 
the other hand, from Figure 2 it is obvious that in each 
stage of computation the output data is not in the same 
order as the input data. For example, in the first stage the 
first and second inputs x(O) and x(1) will go to the first and 
fifth locations after the butterfly operation. Therefore, two 
separate buffers are needed to temporarily store the input 
and output data in each stage computation. 

A conventional implementation of the input and output 
buffers uses two sets of dual-port SRAMs as illustrated 
in Figure 3. Suppose the input data is already loaded into 
Buffer 1. Then, in the first stage of computation the butter
fly unit takes data from Buffer 1 and then loads the results 
into Buffer 2. In the second stage of computation the but
terfly unit takes data from Buffer 2 and then loads the re
sults into Buffer 1, and so on. To switch between these two 
buffers, glue logic such as multiplexers and tri-state buffers 
are necessary as shown in Figure 3. These devices not 
only occupy board space but also introduce extra delay in 
the data path thus, decreasing the system performance. It 
must be noted that C, 0, G, H, and ejO in Figure 3 are all 
complex numbers. Therefore, physically two groups of 
memories and buses are needed to store and transmit the 
real part and the imaginary part separately. 
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USING THE ID17052 FourPortN SRAM IN DSP AND 
MATRIX PROCESSING APPUCATlONS 

The IDT7052 FourPort SRAM provides a much simpler and 
more efficient way to implement the input and output buffers 
as shown in Figure 4. In this implementation, the input buffer 
and output buffer are merged into a single memory space. 
Since each of the four ports can access the whole memory 

APPUCATION NOTE AN-42 

space, two of them can be dedicated to sending the data C and 
D to the butterfly unit and the other two can be dedicated to 
receiving the results G and H from the butterfly unit. In this 
way, all glue logic can be eliminated and the system perform
ance is greatly improved. 

x(O) O-------:::;:;(:J-------:;O----~;Q X(O) 

X(4) 

x(2) X(2) 

X(6) 

X(1) 

X(5) 

x(6) X(3) 

G-----...=::t.i)f------=:::o-----=(] X(7) 
Stage 1 Stage 2 Stage 3 

Figure 2. Signal Flow Graph of Not-In-Placo Declmatlon-In-Tlme FFT for N=8 

Figure 2. 110 Buffers Implemented by Two Sets of Dual-Port SRAM 

9.19 2 



USING THE 10T7052 FourPortTW SRAM IN OSP AND 
MATRIX PROCESSING APPUCATIONS APPUCATION NOTE AN-42 

The IDT7052 FourPort SRAM 

Data Data Data 

c 
G 

e jn_ Butterfly Unit 

IDT7381 
IDT7216 

Figure 4. 1/0 Buffer Implemented By The 10T7052 FourPort SRAM 

USING THE IDT7052 IN A MATRIX 
MULTIPLICATION ENGINE FOR 
GRAPHICS AND DSP 

Matrix multiplication is one of the most often used opera
tions in DSP algorithms. In addition, matrix multiplication is 
the basic operation at the heart of computer graphics. For 
example, changing the position, orientation, and size of 
objects in a drawing requires a geometrical transformation 
M which is generally represented by a series of matrix multi
plications. 

M = M1 • M2' M3· •..... ·Mn (2-1) 
where M1 is a scaling, translation, or rotation matrix. 

In high performance systems, a matrix multiplication en
gine (MME) is necessary to facilitate the operation. A typi
cal pipelined MME has the architecture shown in Figure 5 
[2]. Since the MME operates in a pipelined manner, three 
sets of 1-port memory (IDT6116 2Kx8 SRAMs) are needed 
to store the multiplicand matrix A, multiplier matrix B, and 
the product matrix C = A·B. The matrices A and Bare 
preloaded into the two 1-port SRAMs from the main mem
ory or a peripheral. The MME then performs the matrix 
multiplication and loads the product matrix C into the third 
1-port SRAM. Finally, the multiplication result is sent back 
to the main memory or the peripheral. This implementation 
has two drawbacks: 
1. Three separate sets of SRAMs are needed. This results 

in a high chip count and a complicated interface to the 
system bus. 

2. The arithmetic unit (IDT7210) of the MME is sitting idle 
when the data is transferred between the memory buff
ers and the system main memory. This dramatically de
creases the system performance especially when the 
MME executes a series of matrix multiplications as given 
in (2-1). 

Now, with the advent of the IDT7052, system designers 
can considerably improve the performance of the MME by 
using the FourPort single-chip SRAM instead of the 1-port 
SRAM. As shown in Figure 6, the new implementation 
reduces the chip count and simplifies the interface between 
the MME and the other part of the system. Moreover, when 
executing a series of matrix multiplications as given in' 
(2-1). the MME is able to perform the arithmetic operation 
and the data transfer in parallel, as illustrated in Figure 7. 
First, the matrices M1 and M2 are loaded into the FourPort 
SRAM. Then, while the arithmetic unit performs the 
operation M1 oM--)M, a new matrix M3 can be loaded into an 
unused area of the FourPort SRAM through the 4-th I/O 
port. Then, the MME will perform the multiplication MoM3 
and the result will be stored in the location originally occu
pied by M1. At the same time a new matrix M4 can be 
loaded into the FourPort SRAM to replace M2 and so on. 
The operation sequence of the two implementations is shown 
in Figure 8, where tL is the time to load a matrix into the 
IDT7052, tE is the time for the arithmetic unit to perform a 
matrix multiplication, and tM is the maximum of tL and tEo It 
can be readily seen from Figure 8, where the total time to 
execute the operation given in (2-1) is tL+(n-1)·(tL+tE) when 
conventional 1-port SRAMs are used. On the other hand, 
the total time is 2tL+(n-1)otM when the IDT7052 FourPort 
SRAM is used. If we make tL and tE almost equal to each 
other then we can almost double the system performance. 
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Initial Address and Controls 

ClK r---- ----, r----i----, r---- ----, 
.,~-j----·,bD Pipeline Reg 111[> Pipeline Reg II 1[> Pipeline Reg II 

lOT 
7382/81 

I .. II t II .. I 
I [ Address [II [ Address j II [ Address [I 
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Figure 5. Implementation of Matrix Multiplication Engine Using 1-Port SRAMs 

9.19 

APPUCA TlON NOTE AN-42 

Main 
Processor 

Main 
Memory 

and 
Peripherals 

4 



USING THE IDT7052 FourPort'"" SRAM IN DSP AND 
MATRIX PROCESSING APPUCATIONS APPUCA TlON NOTE AN-42 

ClK 

lOT 
7383/81 

I/O-P1 

Initial Address and Controls 

I/O-P2 I/O-P3 I/O-P4 

Data 

System 
Bus 

Figure 6. New Implementation of Matrix Multiplication Engine Using The 1017052 FourPort SRAM 
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Figure 7. Using FourPort SRAMs, the MME Can Perform Arithmetic Operation and Data Transfer In Parallel 
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Using 
1-port 
SRAM 
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• • • • • • 

Total = tL+(n-1 )(tL+tE) 

(a) Using 1-port SRAMs, the arithmetic operation and the data transfer are executed alternately. 

Using 
IDT7052 
FourPort 
SRAM 

Total = 2tL+(n-1)tM 

(b) Using FourPort SRAMs, the arithmetic operation and the data transfer are executed in parallel. 

Figure 8. MME Operation Sequence of the Two Implementations 

CONCLUSIONS 
In this application note we have demonstrated some fun

damental architectures using the IDT7052 to implement DSP 
and matrix algorithms. Since DSP algorithms cover a wide 
range of applications, there are many more architectures in 
which the IDT7052 FourPort SRAM can be used. The 2Kx8 
FourPort SRAM and other members in the FourPort SRAM 
family give system designers greater opportunity and flexi
bility to improve system performance. The hardware de
signs that result tend to be far less specialized and lend 
themselves to new tasks with fewer hardware changes. 
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FACILITATES MULTIPROCESSOR, NOTE 
AN-43 DESIGNS 
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By Robert Stodleck 

THE lOT FourPort RAM 
Serving as both a complex four bus interconnect network and 

fast "parallel" memory, the lOT FourPort RAM can greatly facilitate 
the creation of multiprocessor and multi-ALU systems to acceler
ate OSP, graphics, control and other tasks that involve large vector 
processing tasks. 

Memory architectures based on single-port RAM allow only one 
device to access a memory array at one time. Hardware designed 
to accelerate computing processes by utilizing parallelism, or 
pipe lining with single-port memory tend to require architectures 
that are either complex, specialized, or both. The advent of a fast 
FourPort single chip RAM greatly simplifies the task of creating 
generalized small multiprocessor or multi-ALU systems to accel
erate a variety of vector algorithms. 

Potential applications include dedicated real-time multiproces
sor systems for control, graphics, and OSP systems, as well as 
general purpose vector co-processors to assist general purpose 
computers. Vector processing means any computing operation 
with a large number of operations that may be executed in parallel 
by multiple processors. In these applications the FourPort RAM 
serves both as a fast static RAM and as the interconnect network 
between processors working on a common data set. 

Imagine a slatic RAM that allows four processors to randomly 
and asynchronously read or write four locations at a time in the 
same RAM array. For processes that can be executed,inparallel, 
four processors can be programmed to operate simultaneously on 
different parts of a data set stored in the FourPort RA.M. If data is 
being generated at different rates than it is being used, software 
controlled buffers can be created at will, temporarily storing data 
passing from one processor to the next. The buffering minimizes 

Figure 1. The 10T7052 FourPort RAM allows four simultaneous 
memory accesses to Independent addresses a 2K or 1K x 8-b1t 
memory array. It serves both as a Interconnect network and as 
fast static RAM 

FowPort I. a tradem.rII of Integrated DevIce Technology, Inc. 
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the time lost in handshaking between processors. Four way fully 
random accessibility avoids hardware imposed algorithmic con
straints. 

The lOT FourPort RAM has precisely these characteristics. 
There are only two constraints on the access patterns allowed in 
the FourPort. Two devices cannot write to the same address loca
tion in the RAM at the same time, since simultaneous multiple 
writes to anyone multiport memory location may corrupt the dat~ in 
that RAM location. Also, a device cannot read an address location 
that is being written, to avoid having the read occur when the out
put data is changing. There are no other restrictions on access pat-
tmm. 

As it turns out address collisions are usually prohibited by the 
logical sequencing requirements of software, and the time lost in 
avoiding address collisions is often minimal. Most of the time all 
processors have essentially free read and write access to the 
memory. 

FourPort RAM BASED MULTIPROCESSOR 
ARRAYS FOR VECTOR OPERATIONS 

The FourPort RAM is both a storage and communications me
dia. As a communications media it has little, and in some cases 
zero handshaking or arbitration overhead. A processing device 
may be able to store results in a multiport memory and spend little 
or no time signaling the next device to receive the results. As a 
communications media it also has very high bandwidth. These 
characteristics make the I0T7050 and the I0T7052 a ideal mem
ory for connecting multi-eldment and multiprocessor computer ar
chitectures (see Figure 2). 

A multiprocessor system can be created using almost any exist
ing microprocessor system. Since the hardware interface of the 
FourPort RAM to the processors is that of a simple static RAM, it 
can be connected transparently to almost any existing system. 
Control signals as well as data can be handled via the RAM. Thus, 
micro'processor boards that were designed for entirely different ap
plications can be used in a multiprocessor array. 
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FACIUTATES MULTIPROCESSOR DESIGNS 

e@jSSP'e'Mee'f'· ... k t· 

Figure 2. FourPort RAM Interconnection advantages over Dual
Port RAM. The processors In both figures are Inter connected with 
a latency of one memory access. This efficiency requires 6 sepa
rate Dual-Port RAMs but only 1 FourPort RAM 

AN OVERVIEW OF THE OPERATION OF A 
MUL TIPORT RAM BASED MULTI
PROCESSOR WITH A MUL TIPORT RAM 
BASED CONTROL SYSTEM 

Processors sharing multiport memory must avoid writing into 
memory locations that are simultaneously being read or written 
from another port. This is usually accomplished by address range 
segregation. That is, at anyone moment processor "A" is pre
vented from writing to multiport memory locations that processor 
"8" is accessing from another port. Hardware interrupts, hardware 
semaphores and stalling processors with hardware busy logic are 
hardware based methods of controlling the accesses of proces
sors to multiport RAM. It is also possible to control the processors 
in a multiprocessor array via the common RAM interface. This re
sults in an essentially software-only control system. The control al
gorithms for a multiport RAM based multiprocessor array are differ
ent than those for a multiprocessor array based on single port 
RAM. This section describes an example of a control protocol for a 
multiport RAM based multiprocessor array. 

Access coordination in multiport RAM based multiprocessors, 
overlaps with the more familiar task of process coordination in a 
multiprocessor and uses the same control schemes. In a single 
master system, the master determines the address ranges being 
used by all processors. This avoids the problems of arbitrating for 
resources. In small embedded systems, running algorithms of lim
ited complexity, the software can be tuned so that software-only 
control approaches have little or no detrimental effect on overall 
performance. Such systems are more easily debugged if a simple 
single master control arrangement is used. In this section of this 
application note we will discuss a single master example. 
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In a master/slave array, the master controls all the actions of the 
slaves. The slaves must either have local program store in RAM or 
ROM or be operating out of the FourPort RAM. Each processor 
must have a unique 10 code to be able to identify the unique com
mand location where it is to receive its commands from the master. 
This can be achieVed, for example, by supplying a unique firmware 
10 code via individual PROMs, PALs or readable DIP switches for 
each processor. A number of other approaches are possible. 

Each slave command has a corresponding op-:-code. The slaves 
poll their command locations looking for new command opcodes. 
For example finding a "0" in a command location may imply no op
eration is requested from the slave etc. The commands can be 
anything that the slave processors have been programmed to do. 
Appropriate commands might be, multiply data values at locations 
OOOH to 7FFH with the corresponding coefficients at locations 
800H to FFFH, or multiply data values at locations OOOH to 7FFH 
with the value at location 800H, etc. Thus, with a few memory ac
cesses, tho master processor can trigger and control lengthy slave 
processor operations. 

MASTE~SLAVECONTROLPROTOCOLFOR 

A MUL TIPORT RAM BASED PROCESSOR 
ARRAY 

A command protocol is the set of rules for passing commands 
from the master to the slaves. In a software-only control system, 
all processors must be aware that writes to certain command loca
tions are forbidden, or forbidden without "permission" from tho cur
rent owner (see Figure 4). In general, a~ is givon a variablo 
address range to operate in. The command protocol on tho othor 
hand, uses fixed address locations. 

The master of an array of processors can tell slave processor #1 
to execute a command "n", by writing the command opcode corre
sponding to command "n"to the slave processor's command loca
tion. Parameters for the process, such as constants, or the as
signed address range, are placed in reserved locations prior to 
starting the process that will use them. 

There are four problems that a multipart RAM based command 
protocol must solve: 

1. Write-write conflicts must be avoided in the control locations. 
2. Read-write synchronization problems must be avoided in the 

control locations. 
3. The master must not issue a new command out of sequence, 

i.e. the slave has to acknowledge readiness to execute a new 
command. 

4. A slave must execute each command only one time. 

Figure 3 shows flow charts for a protocol that allows a master to 
control slaves and slaves to receive commands without risk of vio
lating these four rules. 

All slaves have unique command locations in RAM. If the reads 
and writes to the command locations are asynchronous, command 
locations must always be read at least twice. The two read results 
are then compared and discarded if they do not match. In this way, 
command data that may have been changing during the read op
eration, and therefore may have been read incorrectly, is dis
carded. 

Before issuing any command, the master first reads a slave's 
"command" location. If the value read indicates that the slave is 
ready, the master places the slave's command op-code .inJb.ill 
same command location The slave must signal readiness for new 
commands by placing a "no-<>p/ready" value in the command loca-
tion. The '''no-<>p/ready" flag value is interpreted as a "ready-for 11 
new-<:ommand" flag by the master, and a "no-<>peration" com-
mand by the slave. 

I 
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MASTER 

NO 

WRITE SLAVE 
COMMAND LOCATION 
WITH NEXT PROCESS 

COMMAND 

RETURN TO 
PROCESSING OTHER 

TASKS 

DECODE AND EXECUTE 
INDICATED PROCESS 

WRITE 'NO-OPIREADY' 
FLAG TO SLAVE· 

COMMAND LOCATION 

Figure 3. Flow charts for a master-slave software-only command protocol for a mulhport RAM based multi· 
processor. In unsynchronlzed systems (see shaded boxes) all commands must be read at least twice with the 
same result before the command keyword can be assumed to be valid. 
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SLAVE#2 STATUS LOCATIONS ONLY WRITTEN 
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SLAVE #3 STATUS LOCATIONS 
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ACCESS 
RIGHTS 
ALLOCATED 
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Figure 4. Write Access Allocations 

Having to wait for a "ready" signal from the slave prevents the 
master from issuing new commands out of sequence. Conversely, 
by signaling "ready" in this way, the slave is also clearing the old 
commands from the command location. This prevents the slave 
from later accidently re-reading and re-executing an old com
mand. The command locations are written alternately by the mas
ter and the designated slave, but the protocol prevents simultane
ous writes that might destroy the data in the RAM location. By us
ing the same location for both the master's command and the 
slave's ready indication, synchronization problems caused by dif
ferences in the memory cycle rates of different processors can also 
be avoided. 

All slaves should also have unique slave status locations in RAM 
where the master looks for slave status information. The status lo
cations are writable by the slave only. Copious use of reserved 
slave status locations is essential forthe benefit of the programmer 
trying to debug untested software. 

The slave may also signal "done" by writing a "done" flag to a 
slave status location. The meaning of "done" is that the results of 
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the last operation are ready for use. Keep in mind that "done" is a 
different signal than "ready". "Ready" implies that the master can 
post the next command and return to executing other tasks. De
pending on the overall algorithm the master is controlling, the mas
ter may write a new command as soon as "ready" is signaled, or it 
may need to wait until "done'" is signaled also. n cannot merely 
check for a "done" signal before issuing a new command To do so 
would make it possible to issue new commands out of sequence, 
based on stale "done" signals. 

INITIALIZATION 
Since multipart RAM is the control interface, the RAM command 

locations must be initialized prior to starting the execution of the 
slaves. One way this can be handled is by delaying the reset 
pulses to the slaves while the master initializes RAM. Alterna
tively, after reset, the master can issue a known sequence of com
mands that frees the slaves from a special start up routine. 
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Real 
x(a) 

+ Real 
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Real X(B) = Real x(a) - (Real x(b) • cos e - Imag x(b) • sin e ) 
Imag X(A) = Imag x(a) + (Imag x(b) • cos e + Real x(b) • sin e) 
Imag X(B) = Imag x(a) - (Imag x(b) • cos e + Real x(b) • sin e) 

Figure 5. Flow Diagram for Calculating One FFT Butterfly. 
Each 'X' pattern shown In Figure 6 represents one such "But
terfly". Each end point In Figure 6 represents a complex pair of 
numbers Input or output to or from a "Butterfly". The sine and 
cosine factors are sometimes called "Twiddle Factors". The 
angles used for calculating the Twiddle Factors for each But
terfly are shown In Figure 6 

Xo (I) 
. x(O) 

x(4) 

x(2) 

x(6) 

x(1) 

x(5) 

x(3) 

x(7) 

Stage 1 

en = -21tn 

N 

X, (I) X2(1) X3(1) 

X(O) 

X(1) 

X(2) 

X(3) 

X(4) 

Stage 2 Stage 3 

N= number of points 

Figure 6. Overview of the "Butterfly" calculations for an 8 
Point FFT. To complete this 8 Point FFT requires 3 stages 
of Butterflies (23= 8). A 1K FFT has 10 stages or levels 
(2' °= 1K). The Indexes of x(n), the Input sequence, are 
shown out of sequence for graphical clarity. Each stage In 
this figure has 4 Butterflies 
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OUTLINE OF A DIGITAL SIGNAL 
PROCESSING EXAMPLE 

Basic DSP algorithms such as the FFT can utilize high degrees 
of parallelism and provide good examples of vector algorithms. 
The access patterns of the processor doing such an algorithm are 
complex and the data sets are usually small enough to fit comfort
ably in a multiport RAM array. Analyzing how the FFT will be proc
essed provides a good example of the advantages of a multiport 
RAM based multiprocessing environment. 

The objective of our example task is to translate a time series of 
data values into their frequency domain representation: i.e. exe
cute a fast Fourier transform, as quickly as possible. This is a com
mon process step in a number of systems for interpreting data from 
things as diverse as military radar to medical CAT scans. It is also a 
relatively well known algorithm among many contemporary electri
cal engineers, and so makes a good example for our system. 

Our objective algorithm could be run on a single processor. The 
object of the FourPort RAM based multiprocessor arrangement is 
to multiply the speed of our computational process without resort
ing to a specialized and more expensive architecture. 

The generality ofthis architecture implies that it can be applied to 
a variety of computationally involved tasks. The generality of this 
architecture also means that there are often a number of ways a 
programmer can attack a specific problem. The intent of this exam
ple is merely to illustrate one approach, not to fully optimize an al
gorithm. 

LOAD BALANCING 
The FFT calculations can be flow graphed. When they are, they 

appear as a repetitive array of calculations (Figure 6) of a particular 
set of four equations. This set of four equations is called a 'butterfly' 
for the appearance of its flow graph (Figure 5 ). The inputs and out
puts are series of complex numbers. 

A common bench mark of processor performance is a 1 K FFT. A 
quick glance at the equations to be calculated shows why multiple 
processors are desirable for such a task. H we assume that 1024 
real and 1024 imaginary data values have been loaded in the four 
port memory, there are now.2048 multiplications to be done as a 
first step. All these multiplications could be done simultaneously. 
Next there are 1024 additions followed by another 2048 additions 
to complete the first stage of FFT butterflies. Again, all of opera
tions at anyone of these three steps could be done simultane
ously. For a 1 K FFT there are 10 stages of butterflies. 

Processing on one stage of the FFT must be completed before 
processing on the next stage can begin. Each processor is given 
an address range of FFT butterfly input data to process for each 
stage of FFT butterflies. A sine table is required for calculation of 
the FFT "twiddle" factors. This can be stored in the four port mem
ory and, therefore, will always be available to all processors. Cal
culation of the "twiddle" factors is a matter of calculating the ad
dresses used in the sine look up table. (See Figure 6 for the angle 
calculations). 

For efficiency, the computational load between processors must 
be balanced. Since there are hundreds or thousands of operations 
that may be done in parallel at each stage of the FFT, task parti
tioning is a matter of assigning each processor an appropriate 
number of "butterflies" to work on to achieve an equity of loading. 

Since the minimal FFT tasks are easily divided between the 
processors, and the FourPort RAM all but prevents inter-proces
sor data transfer conflicts, the four processors in this example can 
be kept busy most of time. . 

Since there are so many tasks that can be done in parallel, other 
types of tasks can be included without seriously upsetting the bal
ance. For example, if one processor is being used to handle 110 
and input conditioning tasks, then it can be assigned to do fewer 
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butterfly calculations than the other processors. H the work load of 
all the processors can be balanced, the net speed advantage of 
this four processor array, can then in fact be close to 4 times that of 
a single processor. 

A TMS320C2x HARDWARE INTERFACE 
EXAMPLE 

TI's TMS320 single chip DSP processors are particularly well 
suited for embedded numerical processing. An example interface 
is shown in Figure 7. The internal RAM and ROM of the TMS320 
can .be used for temporary data storage and program memory, 
making the FourPort RAM the only external RAM required in a 
processor array. The FourPort RAM also cascades in depth and 
width as easily as a standard single port RAM. The interface 
shown in Figure 7 would typically require 30ns RAMs for a 20Mhz 
TMS320C2x type processor. 

The TMS320C20 and TMS320C25 also include a "sync" pin that 
facilitates synchronizing the internal clock phases of multiple proc
essors at reset. In synchronous TMS320C2x arrays, this guaran
tees that memory accesses are in phase with each other and there 
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are no partial clock phase memory access collisions. This form of 
processor synchronization is accommodated entirely in hardware. 

SUMMARY 
The FourPort RAM combines features of fast static memory and 

a complex multiple bus interconnect network. The FourPort RAM 
all but eliminates stalls when transferring data between processors 
or to memory. This prevents bus conflicts from being a bottleneck 
in multiprocessor systems. . 

The flexibility of the FourPort RAM allows multiprocessor de
signs to remain generalized while achieving high speeds on critical 
vector processes. The fact that the RAM itseH is also the intercon
nect network between processors eliminates the complexity of a 
conventional multiprocessor bus system. The straightforward 
static RAM interface of the FourPort RAM, allows almost any proc
essor to be used in an array for embedded systems. These factors 
conspire to make practical a variety of new vector processing ar
chitectures centered around the world's first "large" truly four 
ported single-chip RAM. 

Figure 7. A 16-b1t TMS320C2X to IDT7052 Interface Example 
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INTRODUCTION 
Integrated Device Technology is continuing to pi~neer high.er 

speed and higher density static RAMs. As lOT has Improved its 
CEMOSn.t technology, new RAM architectures and additional fea
tures have become feasible. The end result is that design engi
neers now have powerful new integrated circuits available for de
manding applications. One such circuit is the I0T7052 FourPort 
RAM. This device is a Four-port 2K by 8-bit Static RAM built using 
a 12-transistor four ported static RAM cell. Each of the four ports is 
independent in terms of the byte that it can read or write. 

This new IDT7052 FourPort RAM provides the system architect 
with better ways to look at computer system design. For example, 
the IDT7052 can be used in a multiprocessor environment to pro-

CPU 
3 

PORT 
1 

I0T7052 
2Kx 8 

FourPortTIA 

RAM 

PORT 
3 

PORT 
4 

Figure 1. Four-Port RAM Providing 
Common Memory to Four CPU. 

CPU 
2 

CPU 
4 

UNDERSTANDING THE FourPort RAM 
In order to effectively design with the I0T7052 FourPort RAM, it 

is important for the design engineer to understand its construction 
and architectural features. This is most easily accomplished by 
starting with asimple single port RAM cell and evolving its architec
ture into the FourPort structure. Figure 2 shows a typical single 
port static RAM built using a four-transistor cell. This architecture 
is commonly used by most static RAM manufacturers to build static 
RAMs because it offers high density, good speed and low power. 

In its simplest description, the device consists of two N-channel 
transistors (01) and two resistors (R1) that are connected so as to 
form two simple cross-coupled inverters. This gives a regenera
tive action such that one N-channel transistor is ON and the other 
N-channel transistor is OFF. Thereby, a single bit of memory is 
formed. In orderto interface to this cross-coupled pairof inverters, 
two additional N-channel transistors (02) are connected between 
the inverter outputs and the bit-lines. The gates of these two N-

FourPort I •• trademark of Integrlled Device Technology, Inc. 

© 1988lntegra1ed Device Tecmology, Inc. 
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vide a common memory among several processors. An example 
of such an architecture is shown in Figure 1. Here we see each of 
the four RAM ports connected to a high performance microproces
sor. These processors could also be intelligent controllers, OSP 
engines, or a combination of the two. The FourPort RAM can be 
used in such computer architectures as hypercubes and parallel 
processing machines for storage and movement of data. It offers 
unheard of opportunities in digital signal processing (OSP) wh~re 
new architectures for Fast-Fourier-Transforms (FFTs), recursive 
and non-recursive digital filters, windowing functions, and special 
purpose algorithms can take advantage of multiple ports into a 
shared memory. The I0T7052 FourPort RAM can increase sys
tem performance and reduce parts count by providing si~ultane
ous access to the data by more than one processor at a time. 

Row Select 

Bit 
Line 

1 

Vee 

Bit 
Line 

2 

Figure 2. Typical Four-Transistor SRAM Cell 

channel transistors are connected to a line called the row select. 
These 02 transistors connected between the cell and the bit lines 
are usually called transmission gates. The result is that when a 
particular row of cells in the RAM is addressed, these two transis
tors are turned on and one bit-line will reflect a HIGH and the other 
bit-line will reflect a LOW as determined by the current state of the 
static RAM cell. 

An expanded example of this RAM architecture is shown in Fig
ure 3. Here we see a 16-bit RAM, organized four-rows by four
columns internally, in a more complete form. The bit-lines of the 
cells are connected to the inputs of a sense amplifier by means of 
N-channel switches. These switches are controlled by the column 
address decoder. The sense amplifier will detect whether the state 
of the bit is a logic one or a logic zero depending on the relativ~ r;x>
larity of the two bit-lines going into the differential sense amplifier. 
We usually call the transistors connected between the sense am
plifier and bit-lines a data multiplexer or data selector. 

Prlnled In the U.S.A. 
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Row 
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Decoder 

Vee Vee 
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Vee Vee 

Figure 3. An Example Four-Transistor Cell for a 16-b1t SRAM 

When we wish to write the simple RAM as shown in Figure 3, a 
row address line is selected by the row address decoder and the 
N-channel pass transistors (02 of Figure 2) connected to the bit 
lines are turned on by pulling their gates high. Now however, the 
write amplifier driven by the Data-In line (Figure 3) is turned OA by 
the write enable signal via the control logic. The write amplifier will 
drive one bit-line HIGH and the other bit-line LOW as determined 
by the logic state of the data input. The output of the write amplifier. 
is more powerful than the inverter transistors (01 in Figure 2) in tho 
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RAM cell and it easily overpowers these inverter transistors ~ it is 
necessary to flip the static RAM bit. In its simplest form, this is all 
there is to the circuitry of a static RAM. Functions such as chip en
able are used to simply enable or disable the entire operation of the 
RAM. Output enable on a static RAM is used to turn "on" the out
puts during a read cycle and turn "off" the outputs during write cy
cles. It can be used to solve timing problems in high speed appli
cations. 

2 
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Figure 5. An Example 16-b1t Dual-Port RAM 
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A variation on the standard four-transistor static RAM cell is the 
six-transistor static RAM cell as shown in Figure 4. In this Figure 
we see that the two pull-up resistors (R1 of Figure 2) have been 
replaced by two P-channel transistors. The operation of such a 
six-transistor cell is identical to the four-transistor cell previously 
described. The difference between the two approaches is that the 
physical size of the cell with the P-channel transistors is larger 
than the cell with the resistors. The standby power can be lower for 
the six-transistor cell because there is no power being dissipated. 
In a four-transistor cell, one of the the pull-up resistors is always 
dissipating power since one transistor of the cell is always ON. The 
six-transistor cell can have higher radiation hardened characteris
tics than the four-transistor cell because the voltage swings in the 
cell are larger. This is because the internal node in the cell that is 
high is pulled to the +5V rail by the P-channel transistor. In addi
tion, the six-transistor cell provides higher internal noise margins 
in the circuit for this same reason. Most manufacturers of static 
RAMs use the four-transistor cell because it allows static RAMs of 
higher density to be fabricated with smaller die sizes. 

Next, let's look at a typical dual-port RAM such as the IDT7134, a 
4K by 8-bit device. An example schematic diagram showing a six
teen-bit two-port RAM is shown in Figure 5. Here we see our stan
dard cross-coupled inverter pairs using two N-channel transistors 
with resistor pull-ups (Q1 and R1 of Figure 2) to form the sixteen 
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memory bits. Notice however, now there are two pairs of N-chan
nel transmission gates connected to each RAM cell's true and 
compliment outputs and two pairs of bit-lines associated with each 
cell. Each pair of bit-lines is a readlwrite port into the dual-port 
RAM. Each pair of transmission gates has its own row address 
control so that Port A can select any memory cell in the RAM and 
Port B can select any memory cell in the RAM. This is the tech
nique used in IDT dual-port RAMs to provide total independent ac
cess to individual bytes. Each pair of bit-lines. is connected to a 
sense amplifier and a write buffer via a data multiplexer so that 
each port on the 2-port RAM can read or write data at its selected 
address. 

Now for the FourPort RAM operation. Figure 6 shows a minimal 
schematic diagram for the IDT7052 12-transistor FourPort RAM 
cell. The two inverters making up the basic memory cell are fabri
cated using two N-channel pulldown transistors and two P-chan
nel pullup transistors. They are connected in the normal cross
coupled inverter fashion to make a single memory cell. Four indi
vidual memory ports are achieved by using four pairs of N-channel 
pass transistors to connect to four pairs of bit-lines. Four individ
ual row addresses are used to select each pair of transmission 
gates connected between the RAM cell outputs and the bit-line 
pairs. Four sense-amplifier/write-buffers are used to provide indi
vidual read/write paths from each port to all the cells in the RAM. 
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P1-RowSeI1---4++~~-+--4-4-~~~~~---

P2-RowSeI1--~++~~-+--~+-~~~-H~---

P3-RowSeI1--~++~~-+--~+-~~~-H~---

P4-RowSeI1--~++~~-+--~+-~~~-H~---

Vee 

P1-Row Sel2 ---4++~~-+--4-4-~~~~~---

P2-RowSeI2---4++~~-+--4-4-~~~~~---

P3-RowSeI2--~~+-~~--~~--4-~--~4---

P4-RowSeI2---4++~~-+--4-4-~~~~~---

Figure 6. A Simple Example of a Twelve Transistor FourPort RAM Connguratlon 

From this discussion, the design engineer should understand the 
mechanism used to'implement a FourPort RAM. As described, we 
can see how we can make each port of the FourPort RAM totally 
independent from the other ports. Do not confuse this statement to 
mean that independent reads and writes can always be performed 
without data corruption. If two ports write to the same byte at the 
same time, one or both values may be lost. Likewise if one port 
writes to a byte at the same time another port is reading the byte, 
the read may be corrupted even though the byte write is completed 
correctly. This application note does not discuss issues of data in
tegrity in the case of multiple accesses to the same location, when 
one of the asynchronous accesses is a write cycle. These prob
lems are discussed in detail in Application Note 2 and will not be 
further discussed here. Suffice it to say that the IDT7050 and 
IDT7052 FourPort RAMs have a BUSY input to allow external 
hardware or software arbitration schemes to be implemented to 
meet the specific needs of the designer's system. The BUSY input 
serves only to block write cycles from the port to which this signal is 
applied. It has no effect on a read~. Note that in the following 
applications we are not using the BUSY input of the FourPort RAM 
so it should be tied HIGH. We probably will not always mention 
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this, so do not forget it or you will not be able to write into the Four
Port RAM. 

Once the rules are understood however, only engineering crea
tivity is needed to visualize new architectural opportunities for 
FourPort RAMs. This powerful new memory technology will pro
vide increased performance in future electronic processing sys
tems. 

CASCADING THE FourPort RAM 
Perhaps the most easily understood techniques in designing 

with static RAMs are width and depth expansion. Width expansion 
of any port of the FourPort RAM is straightforward. No additional 
parts are needed to build 16, 24 or 32 bit wide or wider memories. 
Any port of the FourPort RAM can be viewed the same as a simple 
single port static RAM. All the same rules apply and they can be 
applied individually to each port of the FourPort RAM. 
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Figure 7. A 4K x 16-bit FourPort ~ Controlled RAM 

Depth expansion of the FourPort RAM is also quite simple. If one 
port is viewed as a static RAM, it is expanded similar to a single port 
device. Lower addresses are connected between devices and up
per addresses are decoded by means of a standard decoder such 
as an ID174FCT138 or IDTI 4FCT139. The outputs of the decod
ers can be used either to control the chip selects or control the 
write-enable and output-enable individually. Simple examples of 
expansion of one port of a FourPort RAM to a 4K-word by 16-bit 
configuration are shown in Figure 7 and Figure 8. Figure 7 shows 

1rrNJ CE 
1017052 2KxB 
FourPort RAM 

VOrl/Oo 

CE 
1017052 2KxB 
FourPort RAM 

I/Orl/Oo 

the Chip Enable expansion method while Figure B shows write
enable, output-enable expansion. The two schemes are similar, 
but, sometimes one can have a timing advantage over the other. 
This is usually a function of the actual timing signals that are avail
able or have already been generated. 

Once the depth expansion is understood, we can view the CPU 
interconnect schemes by simply looking at a one deep FourPort 

. RAM. We recognize that deeper versions can be realized as just 
described. 

A1rrNJ 
1017052 2KxB 
FourPort RAM 

VOrl/Oo 

Figure 8. A 4Kx16-bit FourPort M and R/W Controlled RAM 
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CONNECTING THE FourPort RAM TO CPUs 

A Z80A Example 
Probably the easiest interface of the IDT7052 FourPort RAM is to 

a Z80A. This processor still provides a great price-performance 
tradeoff! By using four Z80As with the IDT7052 FourPort RAM, 
significant performance advantages can result. For example, no 
time need be lost due to DMA channels. The data placed in mem
ory by one Z80A on one port is instantly available to another Z80A 
on another port. In a similar fashion, parallel processing can be 
performed by multiple processors working on the data in shared 
memory. 

The typical connection scheme for the IDT7052 (or IDT7050 
1 Kx8 FourPort RAM) to a Z80A is shown in Figure 9. Here we see 
the eleven address lines, A lO-Ao , of the FourPort RAM are con
nected to the Alrr-Ao lines of the Z80A. This places the FourPort 
RAM in a contiguous 2K address space of the Z80A. The 2K byte 
segment actually used is determined by upper address decode cir
cuit. A PAL or an IDT74FCT521 could be used to perform this 
function. The data lines are connected between the processor and 
the RAM. The Z80A has a RD line that can be connected to the 
FourPort DE and a WR line that can be connected to the FourPort 
RtW input. This works along the lines of the a Chip Enable expan
sion method just described. When the Z80A addresses the Four
Port RAM, either a read or write will be performed depending on 
the instruction being executed. If RD goes LOW, the FourPort 
RAM will output data from the addressed byte. If WR goes LOW, 
the FourPort RAM will write data into the addressed byte. 
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Figure 9. Interfacing the Z80A to One Port of the FourPort RAM 
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Figure 10. A 16-blt FourPort RAM with the 68000 CPU 

A 68000 CONNECTION EXAMPLE 
If we wish to build a 16-bit microprocessor interface to one port of 

the IDT7052 FourPort RAM, a typically interface might be as 
shown in Figure 10. Here we see two IDT7052s used in a 16-bit 
configuration. One FourPort RAM is connected to the lower eight 
data bits (DrDo) and the other FourPort RAM is connected to the 
upper eight data bits (D15-D8). This completes a 16-bit data bus. 
Address lines Alrr-Ao of the FourPort RAM are connected be

tween RAMs and also connected to address lines All-Al respec-

9.21 

tively of the 68000. Remember, the 68000 does not have an Ao 
address line but uses Upper-Data-Strobe (UDS) and Lower
Data:-Strobe (LDS) to control the upper andJ.ower byte selection. 
These two signals in conjunction with the ANI signal are decoded 
in a PAL to generate the individual FourPort RAM RtW and DEcon
trol signals. Figure 11 shows the truth table needed forthe PAL. It 
has been my experience when working with the 68000, that once 
these signals are generated, they are useful throughout the design 
to control other peripherals, etc. Basically, however, in this exam-

7 
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pie we simply have a lower byte FourPort RAM and an upper byte 
FourPort RAM. 

INPIIT<: ()I r PIITS 

ANI UDS LOS URW LRW UOE LOE 
X 1 1 1 1 1 1 
1 0 0 1 1 0 0 
0 0 0 0 0 1 1 
1 1 0 1 1 1 0 
0 1 0 1 0 1 1 
1 0 1 1 1 0 1 
0 0 1 0 1 1 1 

Figure 11. 68000 16-b1t Control PAL Truth Table 

APPLICATION NOTE AN-45 

The upper address lines of the 68000, A23-A12 in this case, are 
used to position the 2K bytes of FourPort RAM in continuous ad
dress space of the 68000. The actual location can be anywhere 
from OxOOOOOO to OxFFFFFF as long as the overall r~e is on 2K 
byte boundaries. Usually we include address strobe (AS) in the de
coding as it can solve some timing problems. A timing review will 
show if it is needed. An output of the decode circuit can be used to 
generate the data acknowledge (DTACK) if it is needed. Usually 
design engineeR have an overall plan for generating the memory 
CEs and DTAC ,so what is shown here is only to remind you of 
solving the overall problem. 

Address of Bytes In a Big-Endian 32-blt Word 

Bits 31-24 Bits 23-16 Bits 15-8 Bits 7-0 
OxOO24 -etc- -etc- -etc-
Ox0020 OxOO21 Ox0022 Ox0023 
OxOO1C Ox001D OxOO1E OxOO1F 
OxOO18 OxOO19 Ox001A OxOO1B 
OxOO14 OxOO1S Ox0016 OxOO17 
OxOO10 OxOO11 OxOO12 Ox0013 
OxOOOC OxOOOD OxOOOE OxOOOF 
oxOOO8 OxOOO9 OxOOOA OxOOOB 
OxOOO4 OxOOOS OxOO06 OxOOO7 
OxOOOO OxOOO1 OxOOO2 OxOOO3 

Address of B nes In a Blg-E ndlan 16-blt Word 
Word Address Bits 15-8 Bits 7-0 

Ox0014 OxOO14 -etc-
OxOO12 OxOO12 OxOO13 
Ox0010 Ox0010 OxOO11 
OxOOOE OxOOOE OxOOOF 
OxOOOC OxOOOC OxOOOD 
OxOOOA OxOOOA OxOOOB 
OxOO08 ~xOOQ8 OxOOO9 
OxOOO6 OxOOO6 OxOOO7 
OxOOO4 OxOOO4 OxOOOS 
OxOOO2 OxOO02 OxOOO3 
OxOOOO OxOOOO OxOOO1 

Word Address 
-etc-
Ox0010 Ox0010 
OxOOOF OxOOOf 
OxOOOE OxOOOE 
OxOOOD OxOOOD 
OxOOOC 
OxOOOB 
OxOOOA 
OxOOO9 
OxOO08 
OxOOO7 
OxOOO6 
OxOOOS 
OxOOO4 
OxOOO3 
OxOOO2 
OxOO01 
0)(0000 

Figure 12. Memory Map for 8, 16, and 32-blt Byte Ordering 
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HOW ABOUT 8-BITS, 16-BITS AND 32-BITS 
IN THE SAME SYSTEM!!! 

This is perhaps the most interesting example to talk about. We 
will use an 8-bit Z80A, a 16-bit 68000 and a 32-bit R3000 RISC 
microprocessor to discuss the design techniques. We have cho
sen the three processors because they are typical, they are fun to 
work with and they have had broad acceptance in the microproces
sor world. First, let's look at Figure 12 to understand memory ad
dressing and "memory space". All three of our selected micropro-

IDT79R3010 FPA 
... 

IDT79R3000 CPU 

APPLICATION NOTE AN-tS 

cessors are "byte" addressable machines. That means they can 
address bytes as well as words in the case of the 68000 and 
R3000. The 68000 is a Big-End ian machine and the R3000 will be 
operated in Big-End ian mode to keep things simple. (DEC and In
tel fans can make the appropriate transformalion. In fact, the Four
Port RAM might make a really exciting byte-ordering problem sol
ver between machines by connecting one port as Big-Endian and 
another port as Little-Endian to the same microprocessor and 
similarily for the second processor.) 

~ .. .. ~a I-CACHE 

.... 
D-CACHE ~ . 

~ I ~ ADDRESS BUS ~ 

~ .... DATA BUS .. 
I ADDRESS I "" --.. 

REGISTER 
!r 

IIDT74FCT52 IDT74FCT521IDT74FCT521IDT74FCT521 

'" ~ Al-Ao 8 0" 0 8 ACCT1-o BYTE ~ .... 
RNY PAL B 0 0 5 .. 

~ I ;< "'1 ~1&1 ~lc:l ~1"'1 ~ ~ 

A12 - A2 IL ~ 1~c5' ~ I~~ ~I~~ ~I~~ 
CONTROL A ::.. 

0 0 0 0 PAL A31-A13* ::.. ::.. ::.. ::.. 

I DECODE r CE r I One Port of FourPort RAM , U-, NOTE: Tie SUS? to +5V. 
Other Address Space 

Figure 13. Using a 32-b1t Wide FourPort Memory with the R3000 

Since we are talking about byte addressable machines, Figure 
12 shows the byte addresses of an 8-bit machine, the byte ad
dresses of a 16-bit machine and the byte addresses of a 32-bit 
machine. Likewise word addresses of 16-bit and 32-bit machines 
are shown. What is intended here is to point out that we want the 
consecutive byte ordering of all of the machines to remain con
stant. By doing this, we keep the abilitytodo indexing intoan array 
of bytes from any of the processors as a simple task. For example, 
a 40 byte index from any byte address is the same in all processors 
talking to each other through the FourPort RAM. We can look at 
Figure 12 as representing the Z80A, 68000 and R3000 respec
tively. 

Next, let's look at the interface needed for each of our three proc
essors. We will build on our previous examples in this application 
note but there are differences needed to allow proper addressing. 
Let's begin by looking at the R3000. The reader should refer to 
IDTs wealth of information on the IDT79R3000 RISC micropro
cessor if you are not familiar with the standard CPU, FPA. Cache 
and 1/0 interface. We will use four of the IDT7052 FourPort RAMs 
to give a 32-bit wide memory for this example. We assume the first 
port is connected to the R3000, the second port is connected to the 
68000 and the third port is connected to the Z80A. The fourth port 
could be connected to a second one of any of these processors or 
a wide selection of other things. 

9.21 

A typical R3000 interface is shown in Figure 13. The key element 
here is to understand that we are interfacing to a 32-bit data bus, 
32-bit address bus with byte encoded control signals and to an 
R3000 interface. We are able to implement the required byte con
trol per Figure 12 by using the "BYTE PAL" shown in Figure 13. 
The truth table for this PAL is shown in Figure 14. Using this de
coding, we are able to do all of the required operations. This in
cludes 32-bit word operations, 24-bit three-byte operations, 
16-bit half"':word operations and 8-bit byte operations. The sig-

nals available are A.J, Al, AccessTypeO, and AccessType1, all 
from the R3000 address register, and we assume a RNJ input from 
the "Control PAL" shown in Figure 13. There may be other options 
here, but this RNJ signal must be realized in some fashion. The 
upper address bits from the R3000 are decoded in the fashion pre
viously discussed to locate the total 8K bytes of FourPort RAM in 
the R3000 address space. 

Working out the timing of the R3000 interface is most of the work. 
Remember that at this interface point there are several flexibilities 
in the final timing. With an R3000 running at 16 MHz, a data trans
fer cycle is in multiples of 67 nanoseconds, 20 MHz gives 50 
nanoseconds, and 25 MHz allows 40 nanoseconds. Thus de
pending on the processor speed and the FourPort RAM speed se
lected, block refill mayor may not be desired. In any case, we 

9 
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should be able to run with zero, one or two stall cycles. As men
tioned before, the design engineer usually has a plan for address 
decoding and control handshake which is more closely tied to the 

INPUTS 
RNJ ACCT1 ACCTO A1 AD W3 W2 

1 1 1 0 0 1 1 
0 1 1 0 0 0 0 

1 1 0 0 0 1 1 
1 1 0 0 0 1 1 
0 1 0 0 1 0 0 
0 1 0 0 1 1 0 

1 0 1 0 0 1 1 
1 0 _t .~ 0 1 1 
0 0 1 1 0 0 0 
0 0 1 1 0 1 1 

1 0 0 0 0 1 1 
~ ~ _0 0 1 1 1 
1 0 0 1 0 1 1 
1 0 0 1 1 1 1 
~ Q 0 0 0 0 1 
0 0 0 0 j t 0 
0 0 0 1 0 1 1 
0_ 0 0 1 1 1 1 

W1 

i 
0 

1 
1 
0 
0 

1 
1 
i 
0 

1 
1 
1 
1 
1 
1 
0 
1 

APPLICATION NOTE AN-45 

overall system design. From this standpoint, interfacing to one 
port of the FourPort RAM is no different than interfacing to an 
EPROM, DRAM, SRAM, or peripheral. 

OUTPUTS COMMENTS 

WO R3 R2 R1 RO 

1 0 0 ~ ~ I Word Read 
0 1 1 1 1 I Word Write 

1 0 0 0 1 Tri-Bvte Read 
1 1 0 0 0 I Tri-Bvte Read 
1 1 1 1 1 I Tri-Bvte Write 
0 1 1 1 1 I Tri-Bvte Write 

1 0 0 1 1 I Half-Word Read 
1 1 1 0 0 I Half-Word Read 

J 1 1 1 j I Half-Word Write 
0 1 1 1 1 Half-Word Write 

1 0 1 1 1 I Read Bvte 0 
1 1 0 1 1 I Read Bvte 1 
1 1 1 0 1 Read Bvte 2 
1 1 1 1 0 I Read Byte 3 
1 1 1 1 1 : Write Byte 0 
1 1 1 1 1 I Writo [hll] 1 
1 1 1 1 1 Writo IMo? 
0 1 1 1 1 IWrito BYlo3 

Figuro 14. 32-bit R3000 Control PAL Truth Tablo (Blg-Endlsn) 

DTACK 1 
AS I 

DECODE 
A23-A13 " I ! '11 
A12-A2 

'11 • 
~ AHr-Ao CE 

~ 
07-00 

, 
1ICr-1/00 IDT7052 ' 8 WO 

BO 
RNi r- FourPort 
DE ~ RAM 

015-08 ..... 8 W1 1ICr-1/00 "6 IDT7052 

R1 
RNi It: FourPort 
DE ~ RAM 

u. 

W2 110]-1100 '0 IDT7052 

68000 RNi "6 FourPort 
R2 OE RAM CPU a. 

(1) 

W3 1ICr-1/00 ..§. IDT7052 

R3 
.. RNi FourPort 

DE RAM A1 

DDS CONTROL 1-8 
NOTE: Tie mJSY to +5V. 

PAL 
LOS DECODE 
Rfjj 

Figure 15. A 32-b1t FourPort RAM with the 68000 CPU 
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INPUTS OUTPUTS COMMENTS 
RfIN A1 LOS UOS W3 W2 W1 WO R3 R2 R1 RO 

1 0 0 0 1 1 1 1 0 0 1 1 Word Read 
1 1 0 0 1 1 1 1 1 1 0 0 Word Read 
0 0 0 0 0 0 1 1 1 1 1 1 Word Write 
0 1 0 0 1 1 0 0 1 1 1 1 Word Write 

1 0 1 0 1 1 1 1 0 1 1 1 Read Byte 0 
1 0 0 1 1 1 1 1 1 0 1 1 Read Byte 1 
1 0 1 0 1 1 1 1 1 1 0 1 Read Byte 2 
1 0 0 1 1 1 1 1 1 1 1 0 Read Bvte 3 
0 1 1 0 0 1 1 1 1 1 1 1 Write Byte 0 
0 1 0 1 1 0 1 1 1 1 1 1 Write Byte 1 
0 1 1 0 1 1 0 1 1 1 1 1 Write Byte 2 
0 1 0 1 1 1 1 0 1 1 1 ~ Write Byte 3 

Figure 16. 32-811 68000 Configuration Control PAL Truth Table 

Next, let's look at the 16-bit 68000 interface in a 32-bit memory 
system. A detailed block diagram is shown in Figure 15. The key 
thing to notice here is that four of the 10T7052 FourPort RAMs are 
used. Notice that two of the devices are connected to the 0]-00 

data bus and two of the devices are connected to the 01S-08 data 
bus on the 68000. Address line A1 will be used to select which pair 
of FourPort RAMs that the processor will read or write. 

For example, when A1 is LOW, control signals W3, W2, R3 and 

R2 will bo enabled. When A1 is HIGH, control signals W1, WO, R1 
and RO will be enabled. This is shown in complete detail in the truth 
table. of Figure 16. If we study this truth table, we see how we ac
complish both 16-bit word (half-word) reads and writes as well as 
8-bit byte reads and writes. All of this is consistent with the mem
ory map shown in Figure 12. The technique here is actually to use 
A1 to select either the lower half-word or the upper half-word in a 

WAIT 

MREQ .1 

A1S-A13 ...L :J OECOOE 
'3 

...... 

A12-A2 .... 11 

0]-00 -' 

.... 8 

Z80A 
CPU 

A1 

I 
I 

32-bit FourPort RAM memory system. Every thing else about the 
design is the same as the previous 68000 example. 

Lastly, let's look at the 8-bit interface to the Z80A microproces
sor. It also should be viewed as being hooked into a 32-bit mem
ory system. A detailed block diagram is shown in Figure 17. Notice 
that all four of the 10T7052 FourPort RAMs are connected to the 

0]-00 data bus. Address lines A1 and Ao will be used to select the 

device to which the Z80A processor will talk. In fact, A1, Ao, RO and 
WR are inputs to tho control PAL decode. The truth table to be im
plemented is detailed in Figure 18. This processor is only capable 
of performing byte reads or writes so the decoding is straightfor
ward. A1 and Ao are used to do byte selection. Thus, the FourPort 

RAM Aw-Ao address inputs are connect to the A12-A2 address 
lines of the Z80A. This keeps the byte addressing as desired in the 
memory map of Figure 12. Again the remaining part of the design 
is as shown in the previous Z80A example. 

• 1 
~ Aw-Ao CE ? 
1IQz,-I/Oo IDn052 

WO P-

RO 
RIW 

~ 
FourPort 

OE RAM 

W1 1/Qz,-I/Oo "6 IDn052 

R1 
RIW ~ FourPort 
OE i3 RAM 

1/Qz,-I/Oo 
u. 

W2 '0 IDn052 

R2 
RIW "6 FourPort 
OE RAM a.. 
1IQz,-IIOo C1.I IOn052 

W3 ~ 
R3 

RIW FourPort 
OE RAM 

I' Ao CONTROL NOTE: Tie SUS? to +5V. ~ 1-8 
PAL RD -. 

DECODE 
WR -~ 

Figure 17. A 32-b1t FourPort RAM with the Z80A CPU 
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INPUTS OUTPUTS COMMENTS 
WR AD A1 AO W3 W2 W1 WO R3 R2 R1 RO 

1 0 0 0 1 1 1 1 0 1 1 1 Read Byte 0 
1 0 0 1 1 1 1 1 1 0 1 1 Read Byte 1 
1 0 1 0 1 1 1 1 1 1 0 1 Read Byte 2 
1 0 1 1 1 1 1 1 1 1 1 0 Read Byte 3 
0 1 0 0 0 1 1 1 1 1 1 1 Write Byte 0 
0 1 0 1 1 0 1 1 1 1 1 1 Write Byte 1 
0 1 1 0 1 1 0 1 1 1 1 1 Write Bvte 2 
0 1 1 1 1 1 1 0 1 1 1 1 Write Byte 3 

Figure 18. 32-blt Z80A Control PAL Truth Table 

The key in all of this discussion is to keep track of the data bus 
width being used in the design. Similarly, the decoding and proc
essor address connections must take this into account. This is one 
point that the design engineer usually does not have to deal with 
when working with single port memories. 

The purpose of this three processor example is to show a few in
terconnect schemes to typical microprocessors. From this discus
sion, the design engineer should be able to extend the concepts 
presented here to other 8--bit, 16-bit and 32--bit microprocessors. 
Just keep the techniques in mind and work out the desired memory 
mapping and timing. 

Control 

Address 
Sequencer 

Control 

Timing 
Generator 

SYSTEM DESIGN IDEAS 
Now that we have discussed how the the FourPort RAM is built 

and we have a good idea of how to connect it to many processors, 
let's look at some system level uses for this type of FourPort RAM. 

DIGITAL SIGNAL PROCESSING (DSP) 
Digital signal processing applications have been expanding as 

new developments in semiconductor technology provide in
creased packing density and ·new architectures in integrated cir
cuits. The IDT7052 FourPo("t RAM is another in the continuing 
growth of integrated circuits that allow design engineers to realize 
new system designs. 

Addr Data 
P4 P4 

Add r-P 1 10T7052 
Addr-P2 FourPort 

Addr-P3 
RAM 

Data Data Data 
P1 P2 P3 

1 1 T 

X Y 

10T721 0 
Multiplier/Accumulator 

Z 

I 
Figure 19. A Simple DSP Engine Using a FourPort RAM 

One of the simplest DSP algorithms that can be implemented is 
the finite-impulse-response (FIR) filter. In this type of algorithm, 
the impulse response of the filter has nonzero values only for a fi
nite duration. These types of filters are easily implemented using 
only multiplication and summation. Figure 19 shows a block dia
gram of a DSP machine that takes advantage of the FourPort RAM 
to interface to a multiplier-accumulator (MAC) such as the 
IDT7210. In this example, two of the four ports of the FourPort 
RAM are used to feed data to the MAC inputs and a third port of 
FourPort RAM is used to receive completed results from the MAC 
output. The fourth port of the FourPort RAM is connected to a local 
data-address bus to interface to the remainder of the system. 

9.21 

In the actual operation of such a processor as shown in Figure 
19, data is loaded into the FourPort RAM via Port 4. The algorithm 
usually needs coefficients and these are also loaded into the Four
Port RAM using Port 4. An address sequencer has the responsibil
ity of providing the correct sequence of addresses to Ports 1, 2 and 
3. This unit operates in conjunction with the timing generator to E 
execute the algorithm. Let's look at an example. Suppose our al
gorithm is: 

y(n) = AcJ' x(n) + A1 • x(n-1) + A2' x(n-2) + A3' x(n-3) 

12 
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We could read this as the current processed value is equal to the 
current sample times Ao, plus the first past sample times Al, plus 

the second past sample times A2, plus the third past sample times 
As. This already shows its potential as a FourPort RAM applica
tion. 

Now, we in~ialize our system at power-up by putting the values 
Ao, Al, A2, and As into the FourPort RAM. We would most likely 
clear the four locations for the data. Then we start taking data. 
Each time we receive a data value, we can overwrite the fourth 
past sample. For each new sample, we will compute a new y(n) 
and put it into the FourPort RAM. At some point we will extract the 
sequence of values for y(n) that we have computed. As can be 
seen, we can have several operations happening on the same 
clock cycle. RAM ports 1 and 2 could be outputting data, RAM port 
3 could be inputting data, and RAM port 4 could be inputting or out
putting data, all simu~aneously. The speed implications are obvi
ous. Needless to say, this is a simple example for the purpose of 
demonstration. But if we wanted to work on 1024 samples with 128 
coefficients and a more complex algorithm, all we have to do is fol
low the same methodology. See lOT application note 42 for a 
more detailed example of how to use this method to implement a 
matrix mu~iplication. 

CPU to CPU to CPU to CPU 
Referring to Figure 1 where we started this application note, we 

see that we have a FourPort RAM connected between four CPUs. 
How do we efficiently communicate each processor's status to the 
other processors? You will need to work an acceptable software 
semaphore scheme or do hardware handshaking using external 
circuitry. The most obvious software scheme is token passing. Af
ter e'ach processor has determined its order in the token passing 
scheme, the token passing protocol boils down to each processor 
taking its turn. This can be achieved by reading one memory loca
tion to see who is master. Usually multiple reads and compares 
are performed to avoid any data corruption problems. A good ex
ample of this mechanism is detailed in lOT application note 43. 

Let's take an example. The by1e at address zero contains the to
ken. The current value is one. CPU 1 is master of the FourPort 
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RAM and can read or write data. When finished, it writes a two at 
address zero. Every so often CPU 2 checks address zero and 
when it sees a two, it knows it is master. It performs any needed 
data reads or writes. When it is finished, it writes a three at address 
zero. CPU 3 writes a four and CPU 4 writes a one. Thus, a simple 
token passing scheme. "Fail safe" mechanisms can be imple
mented to keep the token moving if there is any failure. 

Another obvious scheme is to set up a simple software sema
phore path between each pair of processors. This technique can 
be used to pass data between processor pairs. The semaphore for 
each processor can use a different byte (or word) address for each 
semaphore in each direction. By using this method, many different 
software handshake techniques can be implemented. Ratherthan 
use a test and set instruction for semaphores in this application, 
another interlocking mechanism, like separate locations dedicated 
to the status of each processor, should be used to guarantee clean 
communications between tasks. 

In addition, several hardware approaches are usually available 
in most mu~iprocessor environments. These include individual in
terrupts between processors as well as broadcast interrupt ap
proaches. In either case, after the data has been set up in a private 
buffer, processor A can interrupt processor B to notify it of the 
pending message. The data structures used in such an environ
ment can include pointer passing and linkage conventions consis
tent with modern day software techniques. 

SUMMARY 
The FourPort RAM is a truly new innovative integrated circuit 

memory that offers new communications methods for computing 
machines. ~ provides exceptional speeds because of its opportu
nity for parallelism. The I0T7052 2K x 8-bit FourPort RAM and the 
I0T7050 1 K X B-bit FourPort RAM are the first in a series of memo
ries that will pioneer these new architectural frontiers. At speeds 
as fast as some of the fastest standard static RAMs, they bring new 
performance dimensions to parallel communication between tasks 
of a computing machine. These devices utilize the latest in lOTs 
CEMOS technology to provide the design engineer with an eco
nomical high performance, low power, small size and highly reli
able "Speciality Memory" far todays performance-driven designs. 
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(;)® USING IDT7024 AND IDT7025 APPLICATION 

DUAL-PORT STATIC RAMs TO NOTE 
AN-59 MATCH SYSTEM BUS WIDTHS 

Integrated Device Technology, Inc. 

By Bhanu V. R. Nandurl 

INTRODUCTION 
This application note describes three design approaches to 

accomplish bus width matching using the IOT7024 and the 
10T7025 dual-port static RAMs. Interfacing 32-bit buses to 
16-bit buses, 32-bit buses to 8-bit buses and 16-bit buses to 
8-bit buses is described in detail. In general, any bus that is 
a multiple of 8 bits can be efficiently interfaced to any other bus 
that is also a multiple of 8 bits using these dual-port RAMs. 

The IOT7024 (4K x 16) and the IOT7025 (8K x 16) dual-port 
static RAMs are identical to each other in every respect except 
depth. For simplicity, only the IOT7024 will be discussed in 
detail. The IOT7024 and the IOT7025 dual-port static RAMs 
are provided with left and right upper byte enable (UBL and 
UBR) and the left and right lower byte enable (LBL and LBR) 
inputs. These byte enables allow interfacing in any bus width 
matching scheme without the need for external tri-state buffers 
or transceivers. 

81G 81G 
ENDIAN ENDIAN 

1
80 

1
81 

1,
82

1
83

10 ~2 
80 81, 0 

81G UTILE 
ENDIAN ENDIAN 

1 80 1
81 

1 
82

1 
83

10 ~2 
81 80 0 

Bus matching schemes require that the byte ordering of 
information be maintained. This byte ordering can be either 
"blg-endlan" or "lIttle-endlan ".If data is configured in a big
endianformat, byte 0 is always the leftmost byte. Big-endian 
is predominant in machines such as the MC 68000 and the 
IBM 370. If data is configured in a Iittle-endian format, byte 0 
is always the least Significant, rightmost byte. Little-endian is 
used in machines such as the Intel x86, NS 32000 and the 
OECVAX. The MIPSR3000microprocessorandthe Intergraph 
CLIPPER support both data formats, however both these 
machines must be informed at "power on reset" which data 
format will be used. The big-endian and the little-endian byte 
ordering format is pertinent to 16-bit, 32-bit and 64-bit machines 
and is not applicable to 8-bit machines. Figures 1a to 1d 
illustrate the possible big-endian and the little-endian data 
conversions. 

UTILE 81G 
ENDIAN END IAN 

I 83 1 82 1 81 I 80 10 ~2 
80 81 0 

UTILE UTTLE 
EN DIAN ENDIAN 

1 83 1 82 1 8 1 1 80 10 ~2 
81 80 0 

2671 drw 01 

Figure 1a. Uttle-endlan and Big-endian Byte Mapping Between 32·blt and 16-blt Buses - BO, B1, 
B2 and B3 are By1es Within the 32·bit and 16·blt Words 

81G 81G 
ENDIAN ; 3 ENDIAN 

I 3 

180 1
81 1 82 1 83

10 
82 2 I 80 I 81 1 82 1 83 10 82 2 
81 1 81 1 
80 0 80 0 

UTILE UTILE 
ENDIAN ; 3 ENDIAN 

00 
3 

1 83 1 82 1 81 1 80 10 
82 2 

1831821 81 1 80 10 
82 2 

81 1 81 1 
80 0 80 0 

2671 drw02 

Figure 1b. Uttle-endlan and Big-endian Byte Mapping Between 32·blt and S·blt Buses - BO, 81, 
B2 and B3 are By1es Within the 32·blt and S·blt Words 
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BIG 
ENDIAN 

~ 

~2 B3 3 
;--

BO B1 0 B2 2 
I---

B1 
;--

BO 0 
'---

LlTILE 
ENDIAN 

~2 
EGo 

r---

B3 
t--

B2 
f---

B1 
f---

BO 
'---

3 

2 

0 

2671 drw 03 

Figure 1c. Llttle-endlan and Big-endian Byte Mapping Between 16·blt and a·blt Buses - BO, B1, B2 
and B3 are Bytes Within the H)·blt and a·blt Words 

BIG 
ENDIAN 

~2 
~O 

LlTILE 
ENDIAN 

~2 
EGo 

2671 drw04 

Figure 1d. Llttle-endlan and Big-endian Byte Mapping Between 16-blt Buses - BO, B1, B2 and B3 
are Bytes Within the 16·blt Words 

This discussion on interfacing buses takes into account the 
byte ·ordering of data using either the big-endian or the litt/e
endian data format and even shows how to share data 
between a big-endian and a little-endian system. This is 

included to serve as a guide only and is in no way exhaustive. 
The user is urged to investigate further the data organization 
to be used in his or her design before attempting to interface 
buses using dual-port RAMs. 
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USING 1DT7024 AND 1DT7025 
DUAL·PORT STATIC RAMs TO MATCH SYSTEM BUS WIDTHS 

Figure 2 shows a 16-bit bus to an 8-bit bus interface where 
the 16-bit side is assumed to be using the little-endian data 
format. On the 8-bit side of the interface, high order data lines 
015 - 08 on the RAM are connected to low order data lines 07 
- DO of the RAM (015 to 07, 014 to 06, etc.) and processor 
address line AO is used to select the lower or higher order byte_ 
When AO is "0", RAM byte 0 is selected and when AO is "1", 
RAM byte 1 is selected. Address lines A12 - A1 of the 8-bit 
processor are connected to the twelve address lines of the 
10T7024, as shown. These address Ijnes are used to select 
the 4K words of the IOT7024. If the 16-bit bus side uses the 
big-endian data format instead of the little-endian data format 
then, on the 8-bit side, AO must be a "1" to select byte 0 and 
AO must be a "0" to select byte 1 to guarantee correct byte 
ordering on the 8-bit side. An alternate approach to ensure 
correct byte ordering on the 8-bit side is to place the inverter 
shown in Figure 2 on the LBL line instead of the UBLIine. This 

RlW L 

APPUCATION NOTE AN-59 

change will ensure that when the 8-bit side's AO line is "0", 
RAM byte 1 will be selected and, when the AO line is "1", RAM 
byte 0 will be selected. 

Figure 3 is an interface that connects a 32-bit bus to a 16-
bit bus_ In Figure 3 both the 32-bit side and the 16-bit side are 
assumed to be little-endian. The upper chip in the diagram 
holds the two lower order bytes of the 32-bit word and the 
lower chip in the diagram holds the two high~r order bytes. In 
this interface, processor address bit AO on the 16-bit side is 
used to select a 16-bit RAM word. When AO is "0" the RAM's 
lower order sixteen bits are selected and, when AO is "1", the 
higher order sixteen bits are selected. Selection of the upper 
byte or the lower byte of either of the two RAMs is determined 
by the upper byte enable (UBE) and the lower byte enable 
(LBE) inputs. If a big-endian byte ordering is assumed on both 
the 32- and the 16-bit sides, the USE and the LBE inputs to the 
10T74FCT139 must be interchanged on the 16-bit side. 
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DUAL·PORT STATIC RAMs TO MATCH SYSTEM BUS WIDTHS 
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Figure 4 is an interface that connects a 32-bit bus to a 8-bit 
bus. In Figure 4, the 32-bit side is assumed to be little-endian 
byte ordered. The upper chip in the diagram holds the two 
lower order bytes and the lower chip in the diagram holds the 
two higher order bytes. In this interface, address bits AO and 
A 1 on the 8-bit side are used to select an 8-bit word. Table 1 
illustrates the bytes selected for each combination of AO and 
A 1 for a little-endian byte-ordered data format on the 32-bit 
side. If a big-endian byte-ordering is assumed on the 32-bit 
side, the upper chip will hold the two higherorderbytes and the 
lower chip holds the two lower order bytes. Address bits AO 
and A1 on the 8-bit'side are used to select one of four bytes 
as illustrated in Table 2. The mapping scheme to accomplish 
other bus interfaces is left to the user. 

Table 1. Byte Selection Equivalency Assuming the 32·BII Side Use. 
the Llttle·End/an Byte Ordering of Data 

9.22 

8-blt Side 32·blt Side 

AD A1 BED BE1 BE2 BE3 

0 0 X X X 0 

0 1 X X 0 X 

1 0 X 0 X X 

1 1 0 X X X 
26711b1 02 

Table 2. Byte Selection Equivalency Assuming the 32·Blt Side Uses 
the B/g-End/an Byte Ordering of Data 
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USING IDT7024 AND IDT7025 
DUAL-PORT STATIC RAMs TO MATCH SYSTEM BUS WIDTHS APPUCATION NOTE AN-59 

BUSY ARBITRATION LOGIC 
Busy arbitration is performed only when there is an address 

match and the chip enables are active. The IDT7024 and the 
IDT7025 dual-port RAMs are provided with a master/slave (M/ 
S) pin through which the user can configure the busy logic on 
these devices to operate as masters or slaves~ Busy arbitration 
is performed only by the master, which generates the busy 
signal. The master outputs a logiC "0" on the busy line of the 
port that loses arbitration, at the same time it generates an 
internal write inhibit signal to block any write operation on the 
losing port. When configured to operate as slaves, these 
devices use the busy line as an input. The slave takes the 
busy line as an input and generates an internal write inhibit on 
the same port that received the busy. The upper and lower 
byte enable inputs do not affect the operation of busy logic in 
these devices. If busy logic and width expansion are being 
used, it is important that the CE of- the master and the 
associated slave always be active at the same time. If the 
decoding logic allows the slave to be selected without the 
master, the busy logic will not operate correctly. Care has 

been taken in both Figures 3 and 4 to assure correct busy logic 
operation. It should be kept in mind, however, that busy logic 
is often not an essential part of a dual-port RAM-based 
system. The user is urged to read Application Note AN"02 for 
more information on busy logic arbitration. 

Side 

Using left port 

Using right port 

INTERRUPT LOGIC 
, The I DT7024/1DT7025 dual-port RAM chips have interrupt 

generation capability that can be very effectively used to 
interrupt processors connected to either side of the dual-ports. 
A processor connected to the left port can generate an 
interrupt to the processor connected on the right port by writing \ 
to the topmost location in the memo ry array. In the case of the 
IDT7024, this location is FFF (Hex). The processor on the 
right port clears the interrupt by reading from this location, i.e. 
FFF (Hex). Similarly, the processor on the right port can 
interrupt the processor on the left port by writing to the topmost 
minus one location, Le. FFE (Hex), for the IDT7024. The 
processor on the left port clears the interrupt by reading from 
location FFE (Hex). 

Set Address (HEX) Clear Address (HEX) 
(Write) (Interrupts the (Read) (Cloars tho 
Other Side) Interrupt on This Sldo) 

FFF FFE 

FFE FFF 
26711b103 

Table 3. Interrupt Set and Clear Addresses for the IDT7024 Dual-Port ~AMs 

Set Address (HEX) Clear Address (HEX) 
Side (Write) (Read) 

32-Bit side (Using left ports) FFF FFE 

16-Bit side (Using right ports) 1FFC 1FFE 

32-Bit side (Using right ports) FFE FFF 

16-Bit side (Using left ports) 1FFE 1FFC 
26711b104 

Table 4. Interrupt Set and Clear Addresses for the 32-blt to 16-blt Interface Shown In Figure 3 

Set Address (HEX) Clear Address (HEX) 
Side (Write) (Read) 

32-Bit side (Using left ports) FFF FFE 

8-Bit side (Using right ports) 7FFA or 7FFB 7FFC or 7FFD 

32-Bit side (Using right ports) .. FFE FFF 

8-Bit side (Using left ports) 7FFCor 7FFD 7FFAor 7FFB 
26711b105 

Table 5. Interrupt Set and Clear Addresses for the 32-blt to a-bit Interface Shown In Figure 4 
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USING IDT7024 AND 1017025 
DUAL-PORT STATIC RAMs TO MATCH SYSTEM BUS WIDTHS 

Table 3 summarizes the interrupt set and clear addresses 
for the IOT7024 dual-port RAMs, while Tables 4 and 5 
summarize the interrupt set and clear addresses for the 
interfac'e shown in Figures 3 and 4. In the interface schemes 
illustrated in Figures 3 and 4, we have two dual-ports that have 
been used to expand the memory in width. This means that 
we can have two interrupt lines going active one for each chip. 
The schemes illustrated in Figures 3 and 4 show only interrupts 
from the master chip being used by either side, while the 
interrupts from the slave chip are not used. 

SEMAPHORE ARBITRATION 
The IDT7024 and I0T7025 are provided with semaphore 

logic in the form of eight dual-port semaphore flags that are 
independent of the memory array. These eight cells can be 
used to supervise the accesses to a maximum of eight blocks 
of memory. There is no hardware interaction between the 
semaphores and the RAM. Address bits A(m)R, A(m-1)R and 
A(m-2)R in Figure 3 are inputs to an IOT74FCT138 which 
decodes the dual-port RAM space and the semaphore space 
on the 16-bit side. Address bits A(m)R and A(m-1)R in Figure 
4 are inputs to an I OT7 4FCT139 which qecodes the dual-port 
RAM space and the semaphore space on the 8-bit side. 
Similarly, address bits A(n)L, A(n-1)L and A(n-2)L are inputs to 
another IOT74FCT138 which decodes the various address 
spaces on the 32-bit side. It is necessary to keep the dual-port 
memory space and the semaphore address space separate. 

Semaphore Address Selected Semaphore Cell 

A2 A1 AO 

0 0 0 Sam Flag 0 

0 0 1 Sam Flag 1 

0 1 0 Sam Flag 2 

0 1 1 Sam Flag 3 

1 0 0 Sam Flag 4 

1 0 1 Sam Flag 5 

1 1 0 Sam Flag 6 

1 1 1 Sam Flag 7 
26711b106 

Table 6. Semaphore Address Map for the 32-blt Side In 
Figures 3 and 4 

Semaphore Address 

A4 A3 A2 A1 AO 

0 0 0 X X 

0 0 1 X X 

0 1 0 X X 

0 1 1 X X 

1 0 0 X X 

1 0 1 X X 

1 1 0 X X 

1 1 1 X X 

APPLICATION NOTEAN-59 

Operating on the two spaces is a mutually exclusive operation 
and, therefore, chip enable (CE) and the semaphore enable 
(SEM) inputs must never be active at the same time. The 
semaphore cells are intended to assist software-based 
protocols intended to prevent address collisions. 

The lOT semaphore celis are designed to be used in a 
clear-and-test sequence. Each cell is normally in the "1" state. 
indicating that neither side has been assigned the associated 
block of memory ("No grant'). To access a particular block of 
memory, one must perform the clear-and-test sequence 
necessary to get a "grant" from the semaphore cell representing 
the block. Togeta "grant", one must selectthesemaphorecell 
representing the associated block of memory, write a "0" 
(request) to the semaphore cell and then read (test) the 
semaphore cell to see if a "0" was put out by the cell. 

A semaphore cell is selected by asserting the semaphore 
enable line (SEM) and by selecting one of the eight semaphore 
cells with the help of the three lower most address lines A2. -
AO. In the read operation, if the semaphore cell is a "0", that 
particular block of memory is "available" for use by the side 
requesting access. If the semaphore cell is a "1", the side 
requesting access has a "no grant" and that particular block of 
memory is in use by the other side. In the I0T7024 and 
IOT7025, the semaphore cells broadcast the "grant" or "no 
grant" condition on the entire sixteen bits of the data pins. The 
status of the upper and lower byte enables has no effect on the 
semaphore request operation. 

Semaphore Address Selected Semaphore Cell 

A3 A2 A1 AO 

0 0 0 X Sam Flag 0 

0 0 1 X Sam Flag 1 

o· 1 0 X Sam Flag 2 

0 1 1 X Sam Flag 3 

1 0 0 X Sam Flag 4 

1 0 1 X Sam Flag 5 

1 1 0 X Sam Flag 6 

1 1 1 X Sam Flag 7 
26711bi 07 

Table 7. Semaphore Address Map for the 16-blt Side In Figures 3 

Selected Semaphore Cell 

Sam Flag 0 

Sam Flag 1 

Sam Flag 2 

Sem Flag 3 

Sam Flag 4 

Sam Flag 5 

Sem Flag 6 

Sem Flag 7 
26711b108 

Table 8. Semaphore Address Map for the a-bit Side In Figures 4 
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Consistent with the rest of our discussion on busy logic and 
interrupts, we will considerthe semaphore flags inthe I DT7024 
containing the lower order sixteen bits of data (master). When 
the 32·bit side in Figures 3 and 4 reads the semaphores, the 
processor on the 32-bit side will look at the lower sixteen bits 
only to check for a "grant" or a "no grant" condition. The 16-
bit and 8-bit sides access the semaphore space in Figures 3 
and 4 and must read the master IDT7024 containing only the 
lower sixteen bits to check for a "grant" or a "no grant" 
condition. (Refer to Tables 6, 7 and 8.) 

APPUCATION NOTE AN-S9 

SUMMARY 
Interfacing various buses with the help of dual-ports can be 

implemented very easily and with a minimum of components. 
Byte reordering can also be accommodated easily. IDT7024 
and IDT7025 dual-port static RAMs have built-in arbitration 
schemes, upper and lower byte enables, and pin selectable 
master/slave functions. These features have been designed 
to aid system designers in their quest for compact, simple and 
more reliable designs. 
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t;)® USING IDT71502 RAMs IN A APPLICATION 

REAL-TIME DEBUGGING TOOL NOTE 
: 

FOR A R3000 MICROPROCESSOR AN-67 

Integrated Device Technology, Inc. BASED SYSTEM 

by Bhanu V. R. Nandurl 

INTRODUCTION 
The proliferation of high-speed RISC and CISC 

microprocessors has created a demand for real-time debugging 
tools. This application note shows how a real-time logic 
tracing tool can be created using IDT71502 multifunction 
RAMs. The IDT71502 can be used as a stand-alone logic 
analyzer or as part of an embedded fault monitor and analysis 
system. Details of how to apply this system to an R3000 RISC 
microprocessor-based system are given. The discussion in 
this paper is also equally valid for use in high-speed CISC 
processor-based deSigns. 

The IDT71502 can be used to function either as a logic 
tracing device or as a test pattern generator. As a logic tracing 
device the IDT71502 can record bus activity continuously and 
then be stopped on a predetermined event such as a bus 
error. This allows the activity leading up to the "event" to be 
recorded for analysis. Since the trace function is 
accommodated in a single device, embedded tracing is more 
likely to be practical. 

DESCRIPTION OF 10171502 
MULTIFUNCTION RAM 

IDT71502 is a 4K x 16 multifunction RAM with an address 
set-up time of 25ns. It has a breakpoint comparator,16-bit 

RS-232 
INTERFACE 
,.....---, 

pipeline register and an address counter. In addition, there is 
a 16-bit set-up register used to set the chip operating mode 
and to read back chip operating status conditions. It includes 
a serial control interface called the serial protocol channel 
(SPCTM) which is available in a variety of other products from 
IDT as well. The SPC logic, as implemented in the IDT71502, 
has one a-bit command shift register, a command decode 
register and a 16-bit data shift register. The serial data shift 
register can be configu red to operate in a diagnostic mode. In 
the diagnostic mode of operation, the shift register can read all 
status conditions on the chip such as the RAM output, pipeline 
register output, data output pin state and RAM load/read 
counter value. 

The serial protocol channel consists of a four-pin interface 
bus through which the user can access the internal registers 
of the IDT71502. The four pins are: 

(a) Serial data input pin (SDI) for sending data and 
commands to the device. 

(b) Serial data output pin (SDO) for extracting data from 
the device. 

(c) Serial clock pin (SCLK) for clocking data and commands. 
(d) Command/Data mode pin (CiO) to provide command 

or data identification to the device. 

J TIMING CHAIN I 
"I 

~ 
C/O CTS L.. L.. 

WESTERN IDT71502 
TxD MAXIM 

~ RS-232 
RxD ~ 

'---

SPC Is a trademark of Integrated Device Technology. Inc. 

Cll990 Integrated Device Technology. Inc. 

DIGITAL 
TR1863 
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BAUD RATE CLOCK 

Figure 1. 
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USING IDT71502 RAMs IN A REAL·TIME DEBUGGING 
TOOL FOR A R3000 MICROPROCESSOR BASED SYSTEM 

This four-bit bus can be very conveniently connected to an 
RS-232C line for direct serial communication with a computer 
and Figure 1 illustrates one scheme to achieve this. The user 
is urged to refer to the "IOT71502 FUNCTIONALITY 
DEMONSTRATION BOARD USER MANUAL" for more 
information on interfacing the I OT71502 to the RS-232C serial 
communication line. The SPC's eight bit command is divided 
into a four-bit command field and a four-bit register field. The 
four-bit command field is used to determine whether a read or 
a write operation will be executed. The four-bit register field 
of the command register is used to select the various internal 
registers and the external pins on which the read or write will 
take place. Thus, the four-bit command field and the four-bit 
register field can effectively access any internal register for a 
read or a write operation and monitor the state of the external 
pins. 

Table 1 summarizes the SPC commands, and Register 
codes and the set-up register format. When the command! 
data line is high, commands are serially clocked through the 
SCLK into the internal command register via the serial data 
input pin (SOl). When the command/data line is low, data is 
serially clocked by the SCLK into the internal data register via 
the serial data input pin (SOl). The SPC commands are 
executed whenever the Ci5line transitions from a command 
mode (logic 1) to a data mode (logic 0). This device, when 
configured to operate in the trace mode, serves as a real-time 
debugging tool analogous to a logic analyzer. 

SPC COMMAND CODES 
Command Code ReadlWrlte 
(Hexadecimal) Function Operation 

0 Read Read Register 

1 Wr~e Wr~e Register 

2 Read RAM Read RAM and 
Increment Counter 

3 Write RAM Wr~e RAM and 
Increment Counter 

4-C Reserved (Reserved NO-OP) 

D Write Stub Diagnostic 

E Write Serial Diagnostic 

F Reserved (Reserved NO-OP) 
26761b102 
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SET-UP/STATUS REGISTER CODE 
Bit Name Operation Performed 

15 CE Read Only 

14 SOEFF Read Only 

13 SOE Pin Read Only 

12 OEPin Read Only 

11 WE Pin Read Only 

10 INITPin Read Only 

9 BP Compare Read Only 

8 BP Pin Read Only 

7 CS1 ReadMlr~e 

6 CSO ReadMlr~e 

5 Non-Reg High ReadMlrite 

4 Non-Reg Low -
3 - -
2 BC-ADDRS ReadMlr~e 

1 BC Pipe lined ReadMlr~e 

0 Trace Mode ReadMlr~e 

26761bIOl 

SPC REGISTER CODES 
Register Code ReadlWrlte 
(Hexadecimal) Function Register 

0 ReadMlrite RAM Counter 

1 ReadMlrite RAM Output/Input 

2 ReadMlrite Pipolino Rogistor 

3 ReadMlrite Break Mask Register 

4 ReadMlrite Break Data Register 

5 ReadMlrite Setup and Status Register 

6 Read Only 11015 - 1100 (Data Pins) 

7 Read Only RAM Address Pins 

8-F Reserved Reserved (Unused) 
26761b103 
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USING IDTI1502 RAMs IN A REAL-TIME DEBUGGING 
TOOL FOR A R3000 MICROPROCESSOR BASED SYSTEM 

AN R3000-BASED SYSTEM 
A block diagram of a R3000-based system's CPU and its 

memory interface is shown in Figure 2. It consists of the CPU 
and FPU, data and instruction caches and the read and write 
buffers connected to the CPU and the system bus. This is a 
typical configuration found in embedded or general purpose
type systems which use the R3000. To reduce the burden of 

APPUCATION NOTE A~7 

the systemdesignerwho is interested in using the IDT79R3000, 
the CPU and FPU, as well as the instruction and data caches 
with the read and write buffers, are now available in a compact 
module (IDT7RS101) which can be connected to the user's 
system bus. This approach to system deSign vastly reduces 
the deSign cycle time by shifting the design emphasis to main 
memory and liD interfaces. 

IDT79R3000 
Rise Processor 

CPU Data 
Bus IDT79R3010 

Floating Point 
Unit 

CPU Address 
Bus 

I To Main Memory 
and 1/0 Interface 

2676drw 02 

Figure 2. A Generic R3000 Microprocessor Based System 

When debugging a system board based on the I DT7RS 101 
orits equivalent, the majority of debugging is done by monitoring 
the cache to main memory interface on the main memory side 
of this interface. An embedded trace function may operate in 
the same way. This keeps the capacitance of the trace RAM 
pins out of the speed critical cache buses. If desired, the 
R3000 canbe operated inthe uncached mode. This forces all 
accesses to main memory and allows every memory access 
of the processor to be monitored from the cache to main 
memory interface. The userwishing to operate in the uncached 
mode can do so by setting bit 11 of the TLB entry register to 
1, indicating uncached mode, oroperate the software in virtual 
address space kseg1. Kseg1 is kernal-mode virtual addressing 
space which is uncached and is 512 Mbytes long starting at 
virtual address OxaOOO_OOOO. With this approach, the user 
must define instruction space and data space in the main 

memory and must provide an address decoded input to the 
IDT71502 tracing the control bus. This input will be used to 
determine whether an instruction or data related transaction 
occurred during that clock period. 

Another approach is to tie the address valid bit on the TAG 
bus to ground via a 300 Ohm resistor. This is necessary to 
prevent a direct short from occurring when the CPU is driving 
the TAG bus. Tying the address valid bit on the TAG bus to 
ground will result in invalidating the cache TAGs and cache 
misses will occur, resulting in the processor accessing main 
memory to get that information. Whenever the main memory 
is accessed to get information after a cache miss, the processor 
puts out information on the Access Type pins, indicating the 
size of the word to be transferred and that it was a cached 
reference. AccTyp(2) pin output indicates a cached reference 
when 1 and an uncached reference when O. AccTyp(O) 
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indicates a Data reference when 0 and an instruction reference 
when 1. The AccTyp signals are latched using our control 
trace RAM and will determine whether an instruction or data 
transaction occurred during that clock period. 

it should be pointed out that the timing for this part of his 
system is more stringent. The user may have to register trace 
data before clocking it into the IDT71502s to meet the 
IDT71502s set-up and hold time restrictions. 

A user wishing to implement his own cache can use the 
IDT71502 in the trace mode to monitor the cache. However, 
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Figure 3. Block Diagram to Trace Instructions, Data, Instruction Addresses and Data Addresses 
on the System Bus of an R3000-based System 

DESCRIPTION OF THE MONITOR CIRCUIT 
Figure 3 shows the block diagram of an implementation of 

the monitor circuit. It is placed on the system bus between 
main memory and the write buffer of the R3000. The R3000 
uses the write through cache update policy to ensure data 
coherency. The function of the write buffer is to capture data 
and addresses output by the CPU and ensure that data is 
passed on to main memory. The read buffer is used for 
temporary storage of data during data transfers between main 
memory and the CPU. Depending on the block refill size, the 
read buffercan be 1,4,8, 160r32wordsdeep. The block refill 
size of the system is fixed during the system reset operation. 
The R3000's CpCondO input can be set to a 0 to indicate a 
single word transfer or can be set to a 1 to indicate a block 

transfer by the external memory controller. The PAL state 
machine is used to generate the appropriate IDT71502 strobes 
to capture instructions, data, instruction addresses and data 
addresses. 

The I DT71502s labeled "1" in Figure 3 is used for capturing 
data and instruction addresses; IDT71502s labeled "2" is used 
for capturing data and instructions. The I DT71502labeled "3" 
is used to trace the control bus signals. In this application note, 
we assume a single word deep read buffer. If a system is I 
designed for all possible types of data transfers (Le bytes, half • 
words, tribytes, words and block refills), ourPALequationswill . 
also have to change to generate the strobes necessary to 
trace these data transfers. 
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Figure 4. Main Memory Read Cycle (Single Word Read) 
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Figure 5. Main Memory Write Cycle (Single Word Write) 

TIMING ANALYSIS 
Figure 4 is the timing waveform for a single word read and 

Figure 5 is the timing waveform for a single word write. Since 
the system bus timing parameters are dependent on an 
external memory controller, Table 2 summarizes the important 
handshaking signals needed to satisfy the protocol necessary 
to trace system bus signals. 

AddrOutEn is an input to the read buffer from the main 
memory controller. When asserted, this input will enable the 
address that is registered in the read bufferto the system bus. 
McRd is a read strobe that is generated by the main memory 
controller in response to a MemRd pulse from the R3000. 
RBDEn is a main memory controller input to the read buffer 

9.23 

that registers the data available on the system data bus into 
the read buffer. 

WrAck is an input to the write buffer from the main memory 
controller. It indicates that it has written the word presented to 
it to main memory. RdAck is also a main memory controller 
output that is used to generate the RdBusy signal to the 
R3000. TWE is an input to the IDT71502s that latches data 
addresses, instruction addresses, data, and instructions; it is 
also an output from our PAL state machine. TCLK is the clock 
input to the IDT71502s traCing data addresses, instruction 
addresses, data, and instructions. The signals TWE and 
TCLK are also used as inputs to the IDT71502s in order to 
trace the control bus signals. 

6 
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Function 

BMemRd The buffered memory read signal from the R3000 

BMemWr The buffered memory write signal from the R3000 

AddrOutEn Read buffer address output enable signal from the memory controller 

McRd Main memory read strobe from the memory controller 

RBOEn Read buffer data enable strobe from memory controller 

WrAck Wr~e acknowledge to write buffer from memory controller 

RdAck Read acknowledge to read buffer from memory controller 

TWE Write enable input to IOT71502 from PAL state machine 

TCLK Clock input to IOT71502 from PAL state machine 
26761b104 

Table 2. 

TIMING SPECIFICATIONS FOR THE 
IOT715025 

tTWDS is the IDT71502 specification defined as "Trace 
Write Data Set-up Time". The user must satisfy the following 
condition: 

tTWDS ~ 8ns 

tTWDH is the IDT71502 specification defined as ''Trace 
Write Data Hold Time". The user must satisfy the following 
condition: 

tTWDH ~ 2ns 

tTWS is the IDT71502 specification defined as "Trace Write 
Enable Set-up Time." The user must satisfy the following 
condition: 

tTWS ~ 8ns 

tTWH is the IDT71502 specification defined as "Trace Write 
Enable Hold Time." The user must satisfy the following 
condition: 

tTWH ~ 2ns 

CONCLUSION 
The IDT71502 is a multifunction RAM that is fast enough to 

be used to trace the operation on most high-speed 
microprocessors including the IDT79R3000 RISC 
microprocessor. The 25ns speed grade can be used to trace 
full speed the operation of this processor up to 25M Hz. The 
discussion in this paper focused on providing the pertinent 
information needed to construct a monitor circuit based on 
IDT71502 multifunction RAMs to trace the system bus of an 
R3000-based system. This discussion is also valid for users 
interested in using the IOT71502 RAMs in a trace mode to 
monitor system buses based on other high-speed processors. 

Microprocessor based systems are usually provided with 
software routines that are used as diagnostic tools to test 
system primary and secondary memory for failures. These 
programs also test I/O devices before the user receives a 
prompt, telling him the system as a whole is ready for service. 
This procedure is usually carried out after system reset, but 
occasionally during normal operation the system "crashes" in 
the middle of some critical task and the user has no clue as to 
what happened priorto the "crash". The I DT71502 multifunction 
RAMs, when operated intrace mode and mounted permanently 
on critical system paths, can serve as "black boxes"to give the 
user this very important information. This information can 
then be very conveniently retrieved via the four bit serial 
protocol channel connected to the RS-232 connector and the 
reason for the crash can be determined. 

The I DT71502 is a multifunction RAM that has the capability 
to serve as a valuable logic monitoring tool. It contains the 
Serial Protocol Channel and a breakpoint comparator, has a 
4K x 16 memory space and is available with an access speed 
of 25ns. Thus, it is well-suited for use as a single chip logic 
analyzer in high-speed, high-density environs. 
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This application note describes a "no hassels" interface be
tween the IBM PC-style backplane and a TMS320C30 DSP 
chip via an lOT dual-port static RAM. The interface provides 
an extremely simple means of downloading cross-compiled 
DSP code as well as sample data sets for debugging a high 
speed TMS320 based system in real time. 

This example also shows how easily interprocessor com
munications hardware can be implemented via the simple 
insertion of a dual-port RAM between a DSP chip and a 
general purpose processor in a standard DSP system. A 
system like this one would typically use a standard CPU for 
data input/output and ordering, and would pass complete data 
sets to the DSP chip for intense calculation. Similar architec
tures are often used in graphics and image processing, where 
an entire image is manipulated as a single data set, in 
transform calculations (Le. FFTs) for sonar and radar process
ing. Certain systems even use this scheme several times with 
numerous DSP chips in order to get processing speeds 
proportional to the number of DSP chips in the system. 

SYSTEM OBJECTIVE 
The design presented here is the TMS320C30 Software 

Development Board. This board is one portion of a system 
which helps the TMS320C30 programmer to download and 
debug code from an IBM PC or similar computer. In order to 
support the special hardware needs of the TMS320C30 
programmer, an expansion connector allows memory to be 
added to the DSP chip's primary bus, while a target connec
tor provides a fully buffered version of the chip's expansion 
bus to allow its connection to special pu rpose hardware. Most 
of the TMS320C30's status signals are also routed to the ex
pansion bus to make them available to the hardware being 
debugged. 

The majority of the control software is PC-resident, and is 
provided on magnetic media. This includes such tools as the 
assembler, compilers, and download and debug routines. A 
2K x 32 EPROM array on the primary bus of the TMS320 
provides the host processor with a set of commands to allow 
it to load the software development board's RAMs, to set and 
clear breakpoints, to examine and preset internal status, and 
to load or store values in individual memory locations. All of 
these are controlled by the host's sending a command to the 
TMS320, which interprets that command and takes appropri
ate action. 

A high speed 16K x 32 static RAM is attached to each of the 
DSP chip's two buses: the expansion bus, and the primary 
bus. The expansion bus' RAM would typically be used to store 
a data set to be operated upon, and the primary bus' RAM 

would be used to store code which would be debugged using 
this board. Both of these RAMs are zero wait-state (25ns 
access times at 33M Hz) to allow real-time debugging and 
benchmarks to be performed. Since the TMS320's expansion 
bus only supports addressing of up to 8K locations, a bank 
select signal is used to switch between the upper and lower 
halves of this port's 16K x 32 memory. This signal is software
controlled from the processor's expansion bus. 

One design goal for this system was to move data into and 
out of the DSP's dedicated memory without taking an inordi
nate amount of time or hardware. If standard memory were to 
be shared between the host and the DSP chip, multiplexing 
logic would need to be inserted between each processor and 
the RAM's address, data, and control lines. This logic would 
find itself right in the critical timing path of the memories on the 
primary and expansion buses, and would make zero wait
state operation nearly unachievable. An additional headache 
would have been finding room on the board for the large 
amount of multiplexing logic required. Should the design have 
used a simpler method of passing data back and forth 
between processors either via a UART or a single byte-wide 
I/O buffer, the developer would have had to endured long 
delays during download and other communication functions 
as the software on either side of the port performed massive 
amounts of handshaking to pass. even the smallest of data 
sets. 

It became obvious early in the design cycle that the sim
plest method of performing fast host to DSP communication 
would be to use a large high-speed true dual-port static RAM 
to perform interprocessor communications. A dual-port RAM 
would allow both the host and the DSP chip to transfer data in 
packets, rather than as individual bits or bytes, thus acceler
ating downloading. The selected dual-port device would have 
to be one which provided some means of signalling that data 
packets were ready to be handed back and forth between 
processors. 

An IDT71342 was chosen because of its speed, its depth 
(4K bytes), the simplicity of its interface, and its ability to 
perform interprocessorcommunications through its eight inter
nal semaphore flags (see Appendix: "Dual-Port Semaphores"). 
By using an IDT71342, the deSigners could use a single chip 
to implement 4K byte high speed block transfers between the 
host and the TMS320, and to signal the completion of a 
transfer without additional hardware. Although the 45ns 
access time dual-port used in this system does not support 
zero-wait data transfers at maximum CPU speeds, data 
transfers are not in the critical path of the sort of software this I 

system is used to debug. Still, a true zero-wait state system 

11:11990 Integrated Device Technology, Inc. 9.24 8190 
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Figure 1. TMS320C30 Software Development Board Block Diagram 

could have been realized had the designers used a 25ns dual
port. 

Figure 1 shows a block diagram of the complete system. 
The full schematic of the system is shown in Figure 6. 

INTERFACING TO THE DUAL-PORT RAM 

The IDT71342 dual-port RAM uses an interface which is 
similar to any standard single-port byte wide static RAM. Each 
of the twoports (Left and Right) uses a separate set of control, 
address, and I/O pins. Address inputs are not multiplexed with 
data I/O. The control interface consists of three pins on either 
side: read write (R/W), output enable (OE), and chip enablel 
power down (CE). The Riw and OE pins also operate in 
conjunction with the semaphore select pin (SEM), which 
imitates the functionality of the chip enable pin, but ratherthan 
allowing reads and writes of the memory array, this pin routes 
the read and. write control to the eight on-chip semaphore 
flags. . 

Write cycles are controlled by the simultaneous application 
of a logic low on both the CE and R/W inputs for one side of 
the RAM, and either signal can be used to control the timing 
of a write cycle. If the CE signal is held low and the timing is 
set by a low pulse on the R/W pin, it is called a "Riw controlled 
write cycle" (figure 2). Write cycles where R/W stays low while 
CE is pulsed low are called "CE controlled write cycles" (figure 
3). By offering both methods of communication, lOT's dual
port RAMs can be easily connected between systems with 
,greatly differing bus interface specifications. An interesting 
point about this design is that while the PC or host side of the 
dual-port uses a Riw controlled write cycle, the DSP writes to 
its side of the dual-port by using a CE controlled write cycle. 

THE PC BUS INTERFACE 

In this design, the PC bus' control signals are routed nearly 
directly from the backplane to the IDT71342's Rm and OE 
pins. The signal functions and timing of the backplane are an 
ideal match with those of the dual-port RAM, However, a 
decision was made to map the memory array into a 4K space 
in the PC's memory space, while the semaphores were to be 
mapped into the PC's 1/0 space, which forced the lOW and 
MEMW signals to be ORed before driving them into the 
IDT71342's R/Winput. Likewise lOR and MEMR signals are 
ORed before driving them into the IDT71342's OE input. 

The dual-port's chip enable (CE) pin is driven indirectly by 
an address decoder consisting of an eight bit comparator 
74ALS521 which compares the output of a 74LS377 register 
with addresses A12-A19. The 74LS377 is an 1/0 mapped 
register that allows the dual-port RAM to be mapped into any 
4K-byte region in the PC's main memory space. A PAL 
resident control register bit on the board allows the dual-port 
memory to be disabled, which is its state at power-up or reset. 

The semaphore enable pin (SEM) is driven by a 20L8 PAL 
which decodes addresses from, the PC Bus. This decoder 
determines whether the host is accessing memory or 1/0 
space via the MEMR, MEMW, lOR, and lOW signals, and 
enables the semaphores during an I/O access if the proper 
address (AO-A9) is applied to the inputs of the PAL. The PAL 
also uses the lOW and MEMW signals to generate aRiW 
controlled write cycle, while using decoded addresses to drive 
the CE and SEM inputs. 

All data and address pins of the IDT71342 are isolated from 
the backplane with TTL buffers. A detail of the PC to dual-port 
interface is shown in Figure 4. 

The reader should note that several considerations in
creased the complexity of this interface. If this design had 
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involved a dedicated host processor rather than a general 
purpose PC, the need for buffering would probably have been 
drastically reduced. Had both the 4K byte RAM and the 
semaphores been mapped into the memory space of the host, 
no ORing would have been required on the MEMW, MEMR, 
lOW, and lOR signals. Finally, a very complex address 
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decoder was implemented in this system to allow the 
IDT71342's RAM to be mapped anywhere within the PC's 
memory space. By using a more straightforward fixed
address scheme, logic complexity could be significantly re
duced. It is conceivable that the entire interface including 
address decoding could have been handled with a single IC. 
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Figure 2. Timing Waveform of R/W Controlled Write Cycle 

twc 

ADDRESS )( )K 
tAW 

CE(8) 1 /v 
-4- tAS tEW tWR-I 

DATA IN 
____________________________ --4L-tD-W-----.14----t-D-H~~------------__ __ 

2721 drw09 

Figure 3. Timing Waveform of ~ Controlled Write Cycle. 

3 

I 



DUAL·PORT RAM SIMPUFIES PC TO 
TMS320 INTERFACE 

OJ 
s:: 
"'0 
() 

W 
~ 
r 
m 
OJ » 
() 

" "'0 

S; 
Z 
m 

07 2 
OS 3 
05 4 
04 5 

03 6 

02 7 
01 8 

00 9 

All 2 
Al0 3 

A9 4 
AJ3 5 

A7 6 

A6 7 
AS S 

M 9 

A3 2 

A2 3 

Al 4 
AO 5 
MEMW 6 
MEMR 7 

lOW S 

lOR 9 

74ALS623 

~ 
ylO 11 

74ALS541 

l> 

y. 
...... 

74ALS541 

l> 
g. 

--

18 
17 
16 
15 
14 
13 
12 

11 

18 
17 

lS 
15 
14 
13 

112 
11 

18 
17 

lS 
15 
14 
13 
12 

11 

APPUCATION NOTE AN·58 

IDT71342S45 

24 
107-L 

23 

22 
l06-L 

21 105L 

20 
l04-L 

19 
103-L 

18 
102-L 
101-L 

17 
l00-L 

4 All-L 
5 

AlO-L 
16 A9-L 
15 AS-L 
14 A7-L 
13 AS-L 
12 AS-L 
11 M-L 

74AS08 10 A3-L 

9 A2-L 
S Al-L 
7 

1_ 32 AO-L 

I~ RlW-L 

14~ L 5.,l OE-L -PAL20L8-15 
1 

11 ~1 '--- 01 
~ 12 1/01 ~k: CE-L 

3 13 1/02 ~~ SEM-L 
4 
5 

14 1/03 ~19 3 

15 I::: 18 
1/04 ~17 6 IS 1/05 

7 ~ 16 17 1/06 
S 18 02 ~~ 
9 

10 
19 
110 

11 
111 

13 
14 

112 

23 
113 
114 

2694 drw 04 

Figure 4. PC Bus to 1OT71342 Dual·Port Interfacew (Left·Hand Side of Dual·Port). 

9.24 4 



DUAL'-PORT RAM SIMPUFIES PC TO 
TMS320 INTERFACE APPUCATION NOTE AN-68 

IDT71342S45 

XO'" N7 : 107-R 
XO'" 06 

XO'" 
M7 32 1~R 

XOA P6 31 105-R 
~ ~ ~~ 

XO" N6 29 103-R 
xon~~~""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''--'''''''''''''''''''''''''''''''''''~28~102-R 
XO PS .' 101-R 
XO" 04 27 1000R 

74AS244 330 

XAO~A~1~3 ............... __ .......... __ .......... __ .......... -.~2~ 
XAl ~A;~1~4 ............... __ ..... ____ .......... __ ..... __ -+ ..... 4~ 
XA2 ..... D~1~1 ..... __ ............... ____ .......... __ -.~-+~6~ 
XA3~C~1~2~ .......... __ ............... __ ..... ~~-+-+~8~ 
XA4~B~1~3 __ .......... __ .................... __ ~-+-+-+-+.11~ 
XA5~A~1~S __ .............................. ~~-+-+-+-+~13~ 
XA6 ..... B~1~S __ ............... __ ..... -4~-+-+-+-+-+~15~ 
XA7 ..... C_l_4 __ .................... __ ~-+-+-+-+-+-+~17~ 

l> 

q 
74AS244 330 

XA 8 
E12 

XA 9 013 

XAl 0 
C15 
014 

XA 11 E13 
XA 12 

F4 
lOST R~ 

t-1!.l:!8 __ ..... __ ..... __ ....;...1 t--;:--""VA'VA\rl;.=2,-::3:-:::-t7 A8-R 
16 3 '1 '1 K 4 36 

I-l.:..:::4:-.. ..... --.......... ~S+-'A'\JVA"\V"A.y~6~4:-::-f7 A9-R 
I-l~2~ ..... --.......... ~7+-'A~~,~"Vrr8~4~8 Al~R 
1-9~....,7:""11111--AA-A.-=8~f-'~'V\I\rr----1 All-R 

7 5 V"VAVA. 6 

5 3 -VAVAVA. 4 74AS04 46 

2 
4 
6 

l> 8 
11 

17 

01 
XANI 

3 1 VAVAVA 2 ~6 OE-R 
~ 

,~J-f-+-++-+-I--f-+-+--+--+-+-II-+ __ y+-l_-f <.,}'_19 ____ 3_3_O_-+---4I_.---5O-I ANI-R 

~ 
PAL20L8-15 74AS32 

1 
~ 11 
~ 12 

3 13 
4 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 

I/g~ Q ~ .~ ~49 SEM-R 

r::::::~20~ ___ -t--;:'4a 6 51 
1/02 ""'8 19 5 1/03 ~ CE-R 
1/04 18 -

'"' 16 
1/06 ...., 15 
020 

V~c _ 74AS32 74AS11 
110 

11 111 
13 
14 

112 k~15 6 

~~-~~~ 113 
23 114 

17r IIOS 
'-' 

H 
B3 

MST Rn E3 

XR D~ 02 

(from target 
3 > a p6 connector) 

...... -----1 r . R 1 74ALS74 
1-'''''''---..... --------......................... --.............................. -.& Vcc 

2694 drw 05 
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THE TMS320C30 INTERFACE 

The TMS320 interfaces to the dual-port RAM through the 
I/O strobe on ,the expansion bus. The same bus is used to 
interface to a 16K x 32 static RAM via its memory strobe signal. 
These two strobes signify two different ranges on the DSP 
chip's internal address map. A detailed diagram of the 
TMS320 to IDT71342 interface is shown in Figure 5. 

As in the PC bus interface, the address lines are buffered 
between the processor and the dual-port RAM, however the 
light loading on the data bus removes the need for data 
buffering on this side. The only devices connected to the data 
pins are: the dual-port RAM, the DSP chip, a static RAM, a 
status latch, and a transceiver. The address bus needed 
buffering since all eight 16K x 4 RAM chips, as well as the dual
port, a PAL, and ah address buffer are attached to these pins. 

The TMS320's expansion bus uses a strobe to activate an 
I/O cycle, and a level to distinguish read cycles f~m write 
cycles. In this design, the expansion readlwrite (XR/W) output 
of the TMS320 is connected directly to the I DT71342 dual-port 
to drive the read/write (RIW) input, and is simply inverted to 
drive the output enable (OE) input. This inverter is not truly 
necessary, since the dual-port places its data outputs into a 
high-impedence state automatically upon the application of a 
write (low) level on the Rm input. The OE pin on this side 
could have been permanently tied active (grounded). 

A 20L8 PAL is used to control the chip enable (CE) input for 
this side of the dual-port RAM. This signal is a decoding of the 
DSP's expansion bus address bits XAO-XA 12. The PAL used 
in this interface had too few product terms to allow the 
combination ofthe I/O strobe with the decoded address, so the 
buffered I/O strobe (BIOSTRB) has been externally' ANDed 
with the decoded address output from the PAL before being 
fed into the dual-port. The semaphore select is handled the 
same way, but a different address decoding is used from the 
same PAL, and the I/O strobe is ANDed through a different 
gate into the semaphore (SEM) input of the dual-port. Both of 
these Signals can be disabled by writing to the control register. 

The TMS320C30 writes to the dual-port RAM by imple
menting a CE controlled write cycle. The CE and SEM inputs 
are driven by two-input OR gates .. One of the inputs of each 
of these gates represents a decoded address output from a 
20L8 PAL, while the second input is driven by a buffered 
version of the I/O strobe. The only other qualifying input is the 
read/write (RIW) input, which is directly driven by the expan-

APPUCATION NOTE AN-58 

sion read/write (XRIW) signal on the TMS320. When the DSP 
chip writes to the dual-port, the address and readlwrite signals 
are output first, followed by the I/O strobe. Since 10STRB is 
used to gate the CE or SEM signal, the timing meets the criteria 
for a CE controlled write cycle. ' 

The expansion ready (XRDY) input to the TMS320, which 
tells it thatthe expansion bus cycle is complete, is a combina
tion of the decoded address range from the PAL and a clock 

. delay from the TMS320's H1 (clockl2) output. This signal is 
required for systems using slower dual-port RAMs, but is not 
necessary in systems where faster dual-ports are used. If the 
system designer chases a 25ns or faster part for use in a 
33MHz TMS320C30 system, the XRDY input can be gener
ated immediately upon accessing the dual-port RAM. 

The gating used here generates a single wait-state on any 
I/O strobe within the address range of the IDT71342. This 
logic could be removed if a faster IDT71342 were used. On 
an 10STRB output from the TMS320, if the PAL decodes a 
dual-ported address, the strobe and decoded address are 
combined in the second of the two AND gates in fig. 5. This 
AND gate's output is fed into the XRDY OR gate to extend the 
expansion bus cycle. On the next riSing edge of H1, the 
10STRB is clocked into the flip flop. This flip flop's output is 
connected to the first AND gate and disables the 10STRB from 
reaching the second AND gate. This in turn allows the XRDY 
input to the TMS320 to go active, and allows the cycle to end. 
A single wait-state more than compensates for the 4Sns 
address access time of the dual-port used in this application. 
Other signals called target I/O ready (TI ORDy) from the target 
connector, and the MSTRB signal from the DSP chip itself can 
also signal an expansion bus ready state. Since the MSTRB 
Signal is used only to control accesses to the expansion bus' 
16K x 32 zero wait-state RAM, it is ORed directly back to the 
XRDY input through the 74AS11 gate as shown. 

CONCLUSION 

The TMS320C30 Software Development Board shows the 
simplicity of designing an interface between a TMS320 DSP 
chip and the IBM PC bus using an IDT71342 dual-port RAM. 
The dual-port RAM serves to reduce component count, in
crease interprocessor communications throughput, and sim
plify design. Designers should be able to follow the example 
given here to profitably use dual-port RAMs to handle commu
nications in any similar dual processor system. 
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Figure 6. Complete Schematic of TMS320C30 Software Development System (section 8 of 9) 
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DUAL·PORT RAM SIMPUFIES PC TO 
TMS320 INTERFACE 

APPENDIX 

DUA~PORTSEMAPHORES 

Eight extra address locations in the I DT71342 4K x 8 dual
port RAM are dedicated to binary semaphore flags. These 
flags allow either the TMS320 or the host processor to claim 
a privilege over the other processor for functions defined by 

APPUCATION NOTE AN·68 

TMS320 can then either repeatedly inquire the status of the 
semaphore it requested, or it can remove its request for that 
semaphore by writing a one into its location. The TMS320 can 
then perform another task and occaSionally attempt to gain 
control of the token via the set and te,st sequence. Once the 
PC has relinquished the token, the TMS320 can succeed in 
gaining control of the shared resource. 

the programmer's software. As an example, the semaphore The semaphore flags are active low. A token is requested 
can be used by the PC to inhibit the TMS320C30 from by writing a zero into a semaphore location, and is released 
accessing a portion of the dual-port RAM, or some other when the same processor writes a one into that location. 
shared resource. The eight semaphore flags reside within the IDT71342 in a 

The dual-port RAM features a fast access time, and both seperate memory space from the dual-port RAM. This ad
ports are completely independent of each other. This means dress space is accessed by placing a low input on the SEM pin 
that the activity on the left port in no way slows the access time (which is used as a chip select for the semaphore flags), and 
of the right port. Both ports are identical in function to standard using the other control pins (Address, OE, and R/iN) as they 
static RAMs and can be read from, or written to, at the same would be useo in accessing a standard static RAM. Each of 
time with the only possible conflict arising from the simultane- the flags has a unique address which can be accessed by 
ous writing of, or a simultaneous READIWRITE of, a non- eithersidethroughaddresspinsAO-A2. When accessing the 
semaphore location. Semaphores are protected against such semaphores, none of the other address pins has any effect. 
ambiguous situations and may be used by the system pro- When writing to a semaphore, only data pin DO is used. If 
gram to avoid any conflicts in the non-semaphore portion of . a low level is written into an unused semaphore location, that 
the dual-port RAM. flag will be set to a zero on that side and a one on the other (see 

Multiple processor sytems like the TMS320C30 Software Table I). That location can now only be modified by the side 
Development Board can benefit from a performance increase showing the zero. When a one is written into the same location 
by using these semaphores, which provide a lockout mecha- from the same side, the flag will be set to a one for both sides 
nislT! without requiring complex programming. (unless a semaphore request from the other side is pending) 

Software handshaking between processors offers the and then can be written to by both sides. The fact that the side 
maximum in system flexibility by permitting shared resources which is able to write a zero into a semaphore subsequently 
to be allocated in varying configurations. The IDT71342 does locks out writes from the other side is what makes semaphore 
not use its semaphore flags to control any resources through flags useful in interprocessor communications. A zero written 
hardware, thus allowing the programmer to determine each into the same location from the other side will be stored in the 
flag's meaning. semaphore request latch for that side until the semaphore is 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one processor to the other to in
dicate that a shared resource is in use. The semaphores 
provide a hardware assist for a use assignment called "Token 
PaSSing Allocation." In this method, the state of a semaphore 
latch is used as a tc;>ken indicating that a shared resource is in 
use. If the TMS320 wants to use this resource, it requests the 
token by writing a zero into the latch. The TMS320 then 
verifies its success in writing the latch by reading it. If it was 
successful, it proceeds to assume control over the shared 
resource. If it was not successful in writing a zero into the 
latch, it determines that the PC had set the latch first, is in 
posession of the token, and is using the shared resource. The 

freed by the first side. 
When a semaphore flag is read, its value is spread into all 

data bits, so that a "set" flag reads as a one in all data bits and 
a flag containing a zero reads as all zeros. The read value is 
latched into one side's output register when that side's sema
phore select (SEM) and output enable (OE) Signals go active. 
This serves to disallow the semaphore from changing state in 
the middle of a read cycle due to a write cycle from the other 
side. Because of this latch, a repeated read of a semaphore 
in a test loop must cause either Signal (SEM or OE) to go 
inactive, or the output will never change. This is not a concern 
in the TMS320C30 Software Development Board, since either 
bus' accesses to other memory locations between sema
phore accesses inactivate both of these signals for a relatively 
long period no matter how tight of a loop is used to interrogate 
the device. 
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FUNCTION 

No action 

PC writes "0" to semaphore 

TMS320 writes "0" to semaphore 

PC writes "1" to semaphore 

PC writes "0" to semaphore 

TMS320 writes "1" to semaphore 

PC writes "1" to semaphore 

TMS320 writes "0" to semaphore 

TMS320 writes "1" to semaphore 

PC writes "0" to semaphore 

PC writes "1" to semaphore 

PC BUS 
00-07 LEFT 

1 

0 

0 

1 

1 

0 

1 

1 

1 

0 

1 

TMS320 
00-07 RIGHT 

1 

1 

1 

0 

0 

1 

1 

0 

1 

1 

1 

APPUCATION NOTE AN·58 

STATUS 

Semaphore free 

PC has semaphore token 

No change. TMS320 
has no write access 
to semaphore 

TMS320 obtains 
semaphore token 

No change. PC 
has no write access 
to semaphore 

PC obtains 
semaphore token 

Semaphore free 

TMS320 has 
semaphore token 

Semaphore free 

PC has 
semaphore token 

Semaphore free 

2694 tbl 01 

Table 1. Example Semaphore Procurement Sequence 

A sequence of WRITE/READ must be used to acquire a 
semaphore in order to guarantee that no system level conten
tion will occur. A processor requests access to shared 
resources by attempting to write a zero into a semaphore 
location. If the semaphore is already in use, the semaphore 
request latch will contain a zero, yet the semaphore flag will 
appear as a one, a fact which the processor will verify by the 
subsequent read (see Table I). As an example, assume the 
PC writes a zero to the left port at a free semaphore location. 
On a subsequent read, the PC will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if the TMS320 attempts to 
write a zero to the same semaphore flag, it will fail, as will be 
verified by the fact that it will read a one from that semaphore 
during a subsequent read cycle. Had a sequence of READ/ 
WRITE been used instead, contention problems could have 
occurred during the gap between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed either by repeated reads, or by writing a one into 
the same location to remove the semaphore request. The 
reason for this is easily understood by looking at the simple 
logic diagram of a semaphore flag shown in Figure 7. Two 
semaphore request latches feed into a semaphore flag. 
Whichever latch is the first to present a zero to the semaphore 
flag will force its side ofthe semaphore flag low, and the other 
side high. This condition will continue until a one is written into 

the same semaphore request latch. Should the other side's 
semaphore request latch have been written to a zero in the 
meantime, the semaphore flag will flip overto the other side as 
soon as a one is written into the first side's request latch. The 
second side's flag will now stay low until its semaphore 
request latch is written with a one. From this it is easy to 
understand that, if a semaphore is requested and the proces
sor which requested it no longer needs the resource, the 
entire system could hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting towrite a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests happen at the same time, the assignment will be 
arbitrarily made to one side or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a I 
resource is secure. As with any· powerful programming , 
technique, if semaphores are misused or misinterpreted a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
hardware handshaking. 
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Write 

Semaphore 
Read 

L Port 

Semaphore 
RequestLatch 
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DO 

Write 

Semaphore 
Read 

Semaphore Latch 

2694 drw 07 

Figure 7. 1OT71342 Semaphore Logic 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore which is written to a zero must be reset to a 
one,' both the TMS320 and the PC must write a one into all 
semaphore locations at initialization to assure that the sema
phores will be free when needed. 

USING SEMAPHORES - Some Examples 

Perhaps the simplest application of semaphores is their 
application as resource markers for the I DT71342's dual-port 
RAM. Say the 4K x 8 RAM was to be divided into two 2K x 8 
blocks, which were to be dedicated at anyone time to servic
ing eitherthe PC orthe TMS320. Semaphore 0 could be used 
to indicate the side which would control the lower section of 
memory, and Semaphore 1 could be defined as the indicator 
for the upper section of memory. 

To take a resource, in this example the lower 2K of dual-port 
RAM, the PC could write then read a zero into Semaphore O. 
If this task were successfully completed (a zero was read 
back, ratherthan a one), the PC would assume control of the 
lower 2K. Meanwhile, the TMS320 might attempt to perform 
the same function. Since the TMS320 was attempting to gain 
control of the resource after the PC, it would read back a one 
in response to the zero it had attempted to write into Sema~ 
phore O. At this point, the TMS320's software could choose to 
try and gain control of the second 2K section by writing, then 
reading a zero into Semaphore 1. If it succeeded in gaining 
control, it would lock out the PC. 

Once the PC was finished with its task, it would write a one 
to Semaphore 0, then may try to gain access to Semaphore 1. 
If Semaphore 1 was still occupied by the TMS320, the PC 
could remove its semaphore request and perform other tasks 
until it was able to write, then read a zero into Semaphore 1. 

If the TMS320 performs a similar task with Semaphore 0, this 
protocol would allow the two processors to swap 2K blocks of 
dual-port RAM with each other. ' 

The blocks do not have to be any particular size and could 
even be of variable length, depending upon the complexity of 
the software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. 

Semaphores are a useful form of arbitration in real-time 
DSP applications, when the PC must be locked out of a 
section of memory during a transfer, and the TMS320 cannot 
tolerate any wait states. With the use of semaphores, once the 
two processors had determined which memory area was "off 
limits" to the PC, both the PC and the TMS320 could access 
their assigned portions of memory continuously without any 
wait states. Both processors can access their assigned RAM 
segments at full speed. 

Another application of semaphores is in the area of com
plex data structures. In this case, block arbitration is very 
important to the maintenence of data integrity. For this 
applic'ation one processor may be responsible for building and 
updating a data structure, which the other processor then 
reads and interprets. If the Interpreting processor reads an 
incomplete data structure, a major error condition may exist. 
Therefore, some sort of arbitration must be used between the 
TMS320 and the PC. Software semaphores are a perfect fit. 
The building processoruses the semaphore to arbitrate forthe 
block and to lock it once that processor is able to acquire the 
semaphore flag. This processor then is able to go in and 
update the data structure. When the update is completed, the 
semaphore and the corresponding data structure block are 
released. The interpreting processor then acquires the 
semaphore which allows it to come back and read the com
plete data structure, thereby guaranteeing consistency. 
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t;)® DUAL-P'ORT INTERRUPT APPLICATION 

EXPANSION NOTE 
AN-70 

Integrated Device Technology, Inc. 

by John C. Meln, Field Applications Engineering 

Synopsis: This tech note describes a simple technique to 
obtain additional interrupts from each side of a dual-port when 
expanding in width. 

select one of multiple dual-ports (usually all masters). An 
example of this scheme is offered by the lOT 7005 8kx8 dual
port and shown in Figure 1. 

Many of today's dual- ports offer the capability of allowing 
one side to have an interrupt generated to the other side. This 
allows the signaling of messages such as data ready, data 
overflow, etc. This is a handy feature used quite often. lOT'S 
dual-ports offer two interrupts per part - one to each side 
when operated in standalone mode. When expanding in 
depth or width additional interrupts can be obtained-exactly 
how many more depends on how the expansion is accom
plished. 

This depth expansion results in two interrupts being 
available on either side. For side A to generate an interrupt to 
side 8, side A must write anything to location 1 FFF (8191 
decimal). This generates the interrupt to side 8 which is 
cleared only by side 8 reading the same location 1 FFF. Side 
8 can likewise generate an interrupt to side A-the only 
difference is the memory location is now 1 FFE (8190 deci
mal). Another set of interrupts also resides at locations 3FFF 
(16383 decimal) and 3FFE (16382 decimal). 

A feature available in many dual-ports is depth expansion 
capability. One simply uses external address decoding to 

C>1990 Integrated Device Technology. Inc. 
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Figure 1. Depth Expansion of the IDn005 8k x 8 Dual-Port 

9.25 
8190 



DUAL-PORT INTERRUPT EXPANSION APPUCATION NOTE AN-70 

Figure 2 shows a typical system consisting of two 8kx8 
dual-ports expanded in width. Here one must be careful to 
have address arbitration done by only one chip (the master) 
and having the other chips (the slaves) follow the master. This 
is easily accomplished using separate master and slave chips 
(such as the I0T7130 and I0T7140) or on the newer chips 
such as the I0T700S/6 and I0T7024/2S by connecting the 
MIS pin appropriately. All address lines are tied in parallel and 
only one interrupt for each side (Since the address mapping is 
the same for both chips) is used. The other interrupts are not 
connected. 

However, when expanding in width, one can have extra 
interrupt lines (one perchip) generated by simply inverting any 
address line between the two (or more) dual-ports. As shown 
in Figure 3 we have inverted address line A 12. The only item 
one needs to be careful about is to insure you correctly 
calculate the new address location for the additional inter
rupts. For this example, instead of the interrupts being at only 
1 FFF and 1 FFE they are now also at FFF (409S decimal) and 
FFE (4094 decimal). It would also be possible to map the 
interrupts to be contiguous in the address map (i.e. map them 
to be at FFE, FFF, 1000, and 1001) . 
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DUAL-PORT INTERRUPT EXPANSION APPUCATION NOTE AN-70 

Another way to accomplish this would be to separate the 
chip enables for each dual-port. Then, to enable an interrupt, 
just enable and write to the appropriate dual-port. The 
advantage of this technique is that no additional address 
decoding delay is inserted. 

bit system (resulting in a 16kx32 memory) would result in four 
interrupts for each side for a total of 8 (compared with only two 
by the normal expansion method). 

The same methodology can be applied to multiple width ex
pansions. For instance, using a 700616kx8 dual-port for a 32 

This tech note showed a simple way of obtaining more 
interrupts then normal when expanding in width. This is easily 
accomplished by inverting one or more of the address lines 
between the dual-ports. 
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DESIGN GUIDELINES APPLICATION 

FOR CUSTOM MODULE NOTE 

PACKAGES 
Integrated Device Technology, Inc. 

INTRODUCTION 
IDT packaging technology includes the utilization of mod

ules, in order to integrate several chip-level components into 
a single subsystem. The resulting packing density offers 
several user benefits: 
1. Overall system space requirements may be substantially 

reduced. 
2. Noise effects may be greatly reduced by the close 

prximityof components on a module. 
3. High-speed circuit operation may be more readily 

achieved by the reduction of interconnect capacitance 
and distance. 

4. Trouble·shooting and field service may be improved by 
the system partitioning into readily replaceable functions. 

5. System enhancements may be offered as plug-in 
options with a minimum of board space allocation 
required. 
The IDT Subsystems portfolio include numerous standard 

module products. However, it may be quite advantageous to 
consider the use of a custom module for a given application. 
In this case, the user should be familiar with IDT Subsystem 
design guidelines and limitations in order to determine if the 
resulting custom module design will meet their needs and if it 
can be properly manufactured. 

MODULE/COMPONENT MATERIAL 
CONSIDERATIONS 

There are two different module materials available for use: 

FR-4 LAMINATE SUBSTRATES 
It is a industry standard epoxy-glass multi-layer printed 

circuit board material. It is intended for commerciaVindustrial 
applications which do not have high temperature operating re
quirements. Plastic packaged components must be used on 
FR-4 modules, since the temperature coefficient of expansion 
of ceramic components do not match that of FR-4 material. 

CERAMIC SUBSTRATES 
This substrate is a industry standard multi-layer co-fired 

ceramic material. This material is required for military grade 
products and for high-temperature applications. Ceramic is 
desirable for designs requiring the highest density since the 
packing density of components onto the substrate material is 
much higher with ceramic than with FR-4.lt is possible to 
mount plastic components on ceramic modules, but this is 
generally not economically sensible. 

MODULE PACKAGE TVPES 
IDT modules are available in a variety of standard module 

packages, in addition to other non-standard package. Cus
tom packages or pin requirements are available upon request. 

AN-44 

1. Dual In-line (DIP) - Figure 1. 
Ceramic modules utilize sidebrazed pins, which do not 
extend onto the surfaces of the module substrate. As a 
result, both top and bottom surfaces of the module are 
available for component replacement. FR-4 material, on 
the other hand, requires the pins to wrap over the top and 
bottom surfaces for mechanical support. This reduces the 
available surface area (on both the top and bottom) for 
placement of components. 

2. Ouad In-line (OIP) - Figure 2. 
These modules have two para"el rows of pins on each side 
of the module (i.e. 4 total rows), extending perpendicular to 
the plane of the module, like DIPs. Ceramic substrates 
uses sidebrazed pins for the outer row of pins and bottom 
brazing for the inner row (L-shaped pins permn this). FR-4 
substrates requires pins to be attached through the plane 
of the module. 

3. Hex In-line (HIP) - Figure 3. 
These modules have 3 parallel rows of pins on each side of 
the module (Le. 6 total rows), extending perpendicular to 
the plane of the module, similar to DIPs. Ceramic material 
uses bottom brazed pins while FR-4 requires the pins to be 
attached through the plane of the module. 

4. Single In-line (SIP) - Figure 4. 
These modules have a single line of pins which extend out 
in parallel to the plane of the substrate, ratherthan perpen
dicular. Ceramic substrate SIP pins are attached to the one 
surface only, and hence, do not impact usable surface area 
on the other side. FR-4 substrates, however, requires pin 
attachment on both surfaces and this reduces available 
area. 

5. Dual SIP (DSIP) - Figure 5. 
These modules have two para"el rows of pins which extend 
out in parallel to the plane of the substrate, similar to SIPs. 
Both ceramic and FR-4 substrates require the use of some 
surface area on both sides for pin attachment to the 
module. 

6. Zig-zag In-line (ZIP) - Figure 6. 
These modules have two parallel rows of pins which extend 
out in parallel to the plane of the substrate, similar to DSIPs. 
However, each side is offset relative to the other side. For 
the case of standard 0.1 00" pin to pin spacing (on one side), 
the opposite side will be offset by 0.050" but still maintain 
0.100" pin to pin spacing on its own side. 

7. Single In-line Memory Module (SIMM) - Figure 7. 
These modules use industry standard edge connector type 
pins to be used wnh card edge sockets. These substrates 
are made exclusively with FR-4. 

8. Pin Grid Array (PGA) - Figure 8. 
These modules use industry standard through hole grid 
array formats necessary for high pin count designs. PGAs 
are made exclusively with ceramic substrates. 

Cl990 Integrated Device Technology, Inc. 9.26 8190 
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TOP VIEW 
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Figure 2(b). FR-4 alP 
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BACK VIEW 

Figure 4(a). Ceramic SIP 

BACK VIEW 

Figure 4(b). FR-4 SIP 
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Figure 5(a). Ceramic Dual-SIP 
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Figure 7. FR-4 SIMM 
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Figure 9. illustration of Minimum Spacing Distances 
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Figure 10. illustration of Decoupllng Capacitors on Module 
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SURFACE ARE LIMITATIONS FOR PIN 
ATTACHMENT 

The module sustrate type determines the method of pin at
tachment, as outlined in the previous section. The method of 
pin attachment, therefore, may impact the amount of available 
surface space for components on the top and bottom sur
faces. 

Ceramic DIPs do not have any usable surface area restric
tions, since the side-brazed pins do not extend onto the 
module surface area. FR-4 DIPs require that 0.100" from the 
edge of the module be unavailable for components (on both 
sides of the module). This results because the module pins 
extend through both sides of the module and therefore take 
away some surface area. 

Ceramic SIPs, due to the side-brazed pins, require the 
same 0.100" margin on the surface of the module to which the 
pins are attached. The other side has no such constraint. FR-
4 SIPs require 0.100" margin on both sides, since the pins are 
attached on both sides. 

Dual SIPs, ZIPs, and SIMMs require 0.100" margins on 
both sides to accomodate the pins. This holds for both ceramic 
and FR-4 modules. 

Ceramic alPs have no top side restrictions for pin attach
ment, but have a constraint on the bottom side of 0.100". FR-
4 alPs use pins which go through the module material and 
this imposes constraints on both sides. The restriction inhibits 
any ~omponent from being located within 0.225" of the edge 
of the module on which the pins are located. 

Ceramic HIPs have no top side restrictions but require 
0.250" of margin on the bottom. FR-4 HIPs require 0.350" 
margin on both the top and bottom of the module. 

PGAs have not top side restrictions; however, the bottom 
side is used exclusively for pin attachment. In certain cases, 
there may be a small bottom area available for component 
placement but this area is usually only large enough for logic 
or passive type component packages. 

COMPONENT SPACING LIMITATIONS 
The space required between components on a module is 

the same for both ceramic and FR-4 substrates. The minimum 
space between any two components on a module is 0.050". 
Figure 9 illustrates this as dimension D1. Note that if pins 
extend out from the body of a component package (as shown 
for the components of Figure 9), then the spacing required is 
the space starting from the ends of those pins. On the other 
hand, if the component pins are under the component pack
age, then the space is merely the space between the compo
nent package bodies. 

Each component on a module, regardless of the substrate 
type, must be at least 0.025" from the edge of the module, as 
shown by dimension D2 in Figure 9. 

DECOUPLING CAPACITORS 
The inclusion of decouping capacitors is dependent upon 

the expected current surges on the module, as well as the 
general speed of the devices (higher speed devices generally 

APPUCATION NOTE AN-44 

need more decoupling). It is recommended that decoupling 
capacitors be liberally used. Typical applications usually em
ploy 1 decouplingcapacitorforeach memory component and 
1 for ever 1.5 logic components on the module. 

Each decoupling capacitor may be treated as any other 
component, in terms of its requirement for spacing from other 
components or module edges. The physical size of standard 
decoupling capacitors is 0.080" by 0.200" and the typical 
value is 0.068 J,1F. Figure 10 illustrates module dimensions 
with capacitors included. 

OVERALL MODULE DIMENSIONS 
Module length is constrained by the number of pins on the 

sides of the module or by component package area require
ments, which ever is greater. The pin pitch (center-to-center 
spacing) is normally standardized at 0.100", but may be 
customized to any user-specific value. To a first-order ap
proximation, the number of pins and their pitch determine the 
module length. 

Module width, although variable, is best kept to standard 
dimensions. This eases the requirements placed upon sock
ets fortesting, bum-in and even for final system use. Standard 
widths for high pin count modules are those widths which are 
multiples of 0.300". Common usage has been found for 
widths of 0.3, 0.6, 0.9, 1.2, and 1.5 inches. 

Let us illustrate how to approximate a custom modules' 
dimensions with a short example. 

A customer wants a custom static RAM module meeting 
these specifications: 

a) 256K x 8 memory configuration 
b) using 32K x 8 LCC components 
c) ceramic SIP package type 
d) standard 0.100" pin pitch 
The number of necessary pins forthis module would be 33 

(18 address inputs, 8 data 1/0,2 Vcc, 2 GND, 1 output enable, 
1chips select, and 1 write enable). 

CASE 1 - Assumption: Components Single Sided Surface 
Mounted. 

Shown below are calculations which will show that the 
area required for component placement on one side of the 
module are greater than (# of required pins) x (pin pijch). 
Therefore, the overall dimensions of the module are deter
mined by the area requirements of the components. Rough 
dimensions of the module in this case would be (also refer
ence Figure 11): 

Length = 2(0.025") + 8(0.460") + (0.360") + 4(0.080") + 
12(0.050") 
= 5.01 inches 

Height = (0.100") + (0.560") + (0.025") 
= 0.685 inches 
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CASE 2 - Assumption: Components Double Sided Surface 
Mounted. 

Shown below are calculations which will show that the area 
required for component placement on both sides of the 
module are greater than (# of required pins) x (pin pitch). 
Therefore, the overall dimensions of the module are deter
mined by the area requirements of the pins. Rough dimen
sions of the module in this case would be (also reference 
Figure 12): 
(Length determined by components) 
Length=2(0.02S") +4(0.460") + (0.360") +6{0.OSO") +2(0.080") 

= 2.71 inches 
Height={0.100") + (0.S60") + (0.02S") 

:::; O.68S inches 

(Length determined by the pins) 
Length=(33 pins) x (0.1 OO"/pin) + 2{0.02S") 

:::; 3.3S0 inches 
Height={0.100") + (0.S60") + (0.02S") 

:::; 0.68S inches 

L 5."" ~ 
0025~r-0025" ~r-008O" H H ~ r-0050" ~ r-0050~ 
0560"-RIDD8D8DDD~D~DDI}85" 
0.100"--' _ 

11°·100· 
FRONT VIEW 

Figure 11. Single Sided Surface Mounted SIP Module 
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SUMMARY 

3.350" .. 
-, ~0.080" 0.360" 

0.025"-L r-0.
025

" I I M H ~ r- 0.050: 

0560°-a1 DDCJODJ:S50 
0.1000~_ 

FRONT VIEW -I r-0.1000 

BACK VIEW 

Figure 12. Double Sided Surface Mounted SIP Module 

The guidelines outlined in this document are intended to 
assist in the preliminary feasibility design of custom modules. 
The dimensions for inter-component and pin-component 
spacing are based on lOT Subsystem's standard design rules. 
For applications requiring smaller module spacing, tighter de-

sign rules can be considered, although we recommend stay
ing with our extensively characterized standard design rules. 
Contact your lOT Sales Representative for additional detailed 
information regarding lOT custom modules. 
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G® OPERAtiON MODES OF THE APPLICATION 

DUAL-PORT RAM (SHARED NOTE 
AN-74 

Integrated Device Technology, Inc. 
MEMORY MODULE) 

INTRODUCTION 
It is becoming increasingly common for systems to 

incorporate two or more processors in a system, and forthose 
processors to share a block of memory. Shared memory is 
often used for interprocessorcommunications, data buffering, 
orto reduce the memory requirements when both processors 
share data orcode. Another application is processor/peripheral 
interfaces. 

A common implementation of shared memory is with true 
dual-ported static RAMs. Another is to place standard dynamic 
or static RAM on a bus and have the processors arbitrate for 
access to that memory. Dual-port RAMs have the advantage 
over shared single-port memory of higher data transfer rates 
because dual-port RAMs allow simultaneous access to the 
two ports, and handle arbitration much more efficiently than 
through bus protocols. Each processor accesses the dual 
port as a conventional static RAM, with no knowledge of 
accesses on the other port except in certain cases when the 
two processors access the same address simultaneously. 
Disadvantages of dual-port RAMs are reduced density and 
higher cost relative to standard SRAMs. But if a system 
designer uses standard RAMs, he must either arbitrate for a 
bus, or design his own arbitration logic. 

As an extension to our dual-port RAM and memory module 
product lines, we have developed a family of dual-ported 
modules, based on standard SRAMs, that we call Sh'ared 
Memory Modules (SMM). The SRAMs are combined on the 
module with custom circuits which implement the arbitration 
and multiplexing functions. Because of this combination, the 
SMM provides the same simple asynchronous interface as 
conventional dual-port RAMs, while achieving high densities 
at low cost. 

To demonstrate its functionality and performance, we will 
examine in detail one of lOT's Shared Memory Modules, the 
IDT7MB6036. 

The IDT7MB6036 is a 128K x 16 Dual-Port RAM Shared 
Memory Module. It has three possible modes of operation: 
Stand Alone, Width/Depth Expansion, or Dedicated Slave 
Modes. 

STAND ALONE OPERATION 
The SMM is a natural in cases of multiprocessor 

communication in the absense of a traditional arbitrated bus 
and where a large amount of shared memory must fit into ~ 
limited area. To implement the same arbitration and 
multiplexing logic discretely would consume considerable 
board space and a large number of devices, as well as design 
time. 

C1990 Integrated Device Technology. Inc. 

Although only one of the two ports can access a SMM at a 
given time, any processor that is unable to obtain access is 
notified by a BUSY signal which is used to generate wait states 
until the memory becomes available. This is functionally the 
same as with true dual-port RAMs. The only difference is that 
it may occur more frequently in the SMM. But even this may 
not result in a performace penalty since the most common use· 
of shared memory is for block exchanges. In this case, one 
side does not attempt to read the memory until the other side 
has finished writing a block of data into it, and simultaneous 
accesses of the shared memory are rarely attempted. 
Furthermore, if very large blocks are being transfered, improved 
performance may be possible with the SMM because space 
and cost constraints permit·a larger memory than with dual
port RAMs, and hence more efficient block moves. 

The arbitration permits access to the memory on only one 
of the two ports at a time, and is based on chip select (CS) input 
signals. Although data strobes (OS) on the wider modules 
function as byte-wide chip selects, they are not included in the 
arbitration. The first side to assert its CS is granted access. 
When CS is asserted on the other side, BUSY is asserted on 
that side, and access is not granted. When the first side 
deasserts chip select, the second side is then granted access 
and BUSY is deasserted. If both processors attempt access 
at the same time, the arbitration logic will permit access to only 
one side, although it not possible to predict which port that will 
be. Figure 1 shows the fundamental connections of a SMM to 
two processors in a Stand Alone Mode. 

Apart from BUSY, this arbitration circuitry introduces only 
two special timing pa@.meter. At the start of a write cycle, the 
assertion of OS (or RIW, whichever is asserted later) must not 
occur until a maximum time (tCDS) after CS is asserted. This 
allows time forthe arbitration to be performed and the address 
multiplexer to stabilize before the write pulse to the SRAMs is 
generated. Address multiplexerswitching time is also required 
when access switches from one port to the other as indicated 
by BUSY going inactive on a port that has been waiting to 
write. By waiting tBDS after BUSY goes inactive before 
initiating the write with OS (or R/W), the address is allowed 
time to settle. 

The preceding description of arbitration logic assumes that 
the SMM is operating in Master mode, as determined by the 
Master/Slave pin (M/S). This is the standard mode of operation 
when a single module is being used, orwhen multiple modules 
are expanded in depth. The SMM may also be configured in 
a Slave mode, which is similar but not identical to dual-port 
RAM slave operation. The slave mode is useful for width I 
expansion of the modules, and for forcing priority to one port • 
or the other. 

8/90 
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Figure 1. Stand Alone Connguratlon 

WIDTH/DEPTH EXPANSION 
When in Slave mode, the SMM does not perform arbitration, 

but instead depends on inputs from an external source. In 
width expansion (see Figure 2), a single master module is 
teamed with the necessary number of slave modules to 
achieve the desired system data width. The master performs 
the arbitration and transmits the results to the slave(s). This 

prevents "Busy Lock-out"which could result if multiple masters 
disagreed on which port to grant access. 
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'-----4 

0(16:31) 

L_BSY 

L_CS 

L_A(0:16) 

L_0(0:1S) 

In addition to the left and right BUSY output signals, the 
masteralsodrivesSEL_OUTandUFCOUTsignals. SEL_OUT 
indicates that a port is actively being accessed, and UFCOUT 
indicates which port it is. On the Slave configured device, the 
BUSY pins become inputs with different names. L_BUSYon 

+5V 

I 
MIS CPU 

#2 
10T7MB6036 R_BSY 

128Kx16 
R_CS 

R_A(0:16) 

R_0(0:15) 0(0:15) 

SEL_OUT UR_OUT 

~ ! 
SEL_IN UR_IN 

L_A(0:16) 10T7MB6036 R_A(0:16) 
128K x 16 

L_0(0:1S) R_0(0:1S) 0(16:31) 

MIS 

I 
GNO 

2737 drw02 

Figure 2. Width Expansion Connguratlon 
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the slave becomes UFCIN and is connected to UFCOUT on 
the master, while R_BUSY on the slave becomes SEL_IN and 
is connected to SEL_OUT on the master. Since these pins 
determine which port is granted access, the chip select pins on 
slave devices are ignored. 

Master/slave combinations also mandate additional timing 
considerations. The read delay from the assertion of CS is 
increased by tlR (= tSEl). During writes, tCDS and tSDS must 
also be increased by tlR. 

Depth expansion of the SMM is no different from SRAMs. 
Every module is configured as a master, and the ad~itional 
address bits are decoded to drive the CS of each. UR_OUT 
and SEL_OUT are left unconnected. All remaining signals, 
including BUSY are tied together between all modules. 

I 
CPU SEL_OUT 

#1 

DEDICATED SLAVE OPERATION 
Another important use of the Slave mode is to temporarily 

grant memory access to one processor exclusively. While the 
SMM is normally be operated in a mode that gives equal 
priority to either side, it may also be necessary for one 
processor to perform a burst read or write without interruption 
by the other processor. This may be aChieved by switching the 
shared port module from masterto slave mode, and asserting 
SEL_IN and UFCIN so as to permit access by only this one 
side. Upon completion of these accesses, the SMM is set 
back to Master mode and normal (equal priority) operation is 
resumed. This mode of operation is shown in Figure 3. 

Now that we are more familiar with the functional operation 
of the SMM, we can discuss some of the design and 
performance trade-ofts associated with IDT's SMM. 

I 
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IDT7MB6036 
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L_D(O:15) R_D(O:15) 

L_BSY/UFUN R_BSY/SEL_IN 

MIS 

T 
BUS 

~ PRIORITY 
LOGIC 

Figure 3. Dedicated Slave Configuration 

PERFORMANCEITIMING COMPARISONS 
Let's analyze the performance trade-ofts of shared mem

ory functionality by comparing timing differences between two 
possible solutions, dual-port modules and Shared Memory 
modules. 

For this example we will examine the 70ns versions of the 
IDT7M135 (16K x 8) Dual-Port Module (DPM) and the 
IDT7MB6036 (128K x 16) Dual-Port Shared Memory Module 
(SMM) for various read, write and busy situations. 

SITUATION #1: Non-contention Read Cycle 
This is a condition when both ports do not simultaneously 

access the same memory cell forthe DPM or when both ports 
simultaneously access any memory cell for the SMM. 

9.27 

tRC 

tM 

tACS 

tOE 

tOH 

tCll 

tCHZ 

tOHZ 

tOll 

tpu 

tPD 

IDT7M135 

70ns (min.) 

70ns (max.) 

70ns (max.) 

40ns (max.) 

5ns (min.) 

10ns (min.) 

35ns (max.) 

30ns (max.) 

5ns (min.) 

5ns (min.) 

5ns (max.) 
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IDT7MB6036 

70ns (min.) 

70ns (max.) 

70ns (max.) 

37ns (max.) 

5ns (min.) 

N.A. 

N.A. 

7.5ns (max.) 

8ns (min.) 

N.A. 

N.A. 
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OPERATING MODES OF DUAL PORT RAM SHARED MEMORY MODULES APPLICATION NOTE AN-74 

Both modules have almost the same timing parameters for 
a non-contention read cycle except forthe output parameters 
tCLZ, tCHZ, and tOHZ or the power on/off parameters tpu and 
tPD. tCLl, tCHZ, tpu and tPD parameters are not specified for 
the SMM because it is not applicable to its operation. How
ever, tOHz-the time in which the output drivers hold onto the 
data outputs is different between the modules due to the fact 
that the SMM data outputs come via a logic component, the 
on-board Data Mux, while the DPM data outputs come via a 
memory cell. This turns out to be a relatively minor difference 
unless there is concern with the impedance state of the data 
bus after the read cycle has already occurred. 

SITUATION #2: Non-contention Write Cycle 
This is a condition when both ports do not simultaneously 

access the same memory cell for the DPM or when both ports 
simultaneously access any memory cell for the SMM. 

IDT7M135 IDT7MB6036 

twc 70ns (min.) 70ns (min.) 

tcw 60ns (min.) 60ns (min.) 

tAW 60ns (min.) 60ns (min.) 

tAS Ons (min.) Ons (min.) 

twp 45ns (min.) tDS 35ns (min.) 

tWR 5ns (min.) Sns (min.) 

·tDW 30ns (min.) 30ns (min.) 

tDH 10ns (min.) Sns (min.) 

tOHZ 3Sns (max.) N.A. 

tWHZ 3Sns (max.) N.A. 

tow Ons (min.) N.A. 

Again, both modules have almost the same timing parame
ters for this situation. The few exceptions are the output 
parameters tOHZ, tWHZ, and tow which are not specified on the 
SMM at all. Just like the Read Cycle, this omission turns out 
to be relatively minor unless there is concern with the imped
ance state of the data bus after the write cycle has already 
occurred. 

SITUATION #3: Contention Read/Write Cycle 
This is the condtion where both ports simultaneously ac

cess the memory cell or array. 

IDT7M135 IDT7MB6036 

tBM 4Sns (max.) tCB 1Sns (max.) 

tBDA 4Sns (max.) tCB 1Sns (max.) 

tBAC 40ns (max.) tCB 1Sns (max.) 

tBDC 3Sns (max.) tCB 1Sns (max.) 

tBDD SOns (max.) tCB 70ns (max.) 

tWDD 90ns (max.) tBD 70ns (max.) 

tDDD 70ns (max.) tBD 70ns (max.) 

tAPS 10ns (min.) N.A. 

It is during contention situations where the major differ
ences between the DPM and the SMM occur. 

Both the DPM and the SMM modules will arbitrate between 
ports based on either CS or address Signals matching. Next, 
both will select the losing port by asserting its' corresponding 
BUSY flag. The first difference occurs during this operation. 
The SMM uses much less time (tCB) than the DPM (tBM or 
tBAC) for the arbitration logic to decide which port "lost" and 
then to assert the respective BUSY flag. The SMM has a 30-
35ns advantage over the DPM during this operation. 

Another difference between the DPM and the SMM is the 
time it takes the "losing" port to complete a Read orWrite Cycle 
after the matching CS or address situation becomes False. 
For the SMM Read/Write Cycle it takes: 

tCB +tBD = 1Sns + 70ns=85ns (READ DATAOUTPUTVALlD) 
tCB+tBDS= 1Sns+ 10ns=2Sns (WRITE CYCLE INITIATED). 

For the DPM Read/Write Cycle it takes: 

tBDA + tBDD = 4Sns + SOns = 95ns (READ DATA OUTPUT 
VALID) or 
tBDC + tBDD = 3Sns + SOns = 8Sns (READ DATA OUTPUT 
VALID) 
tBDA + tWH = 4Sns + 20ns = 6Sns (WRITE CYCLE INITIATED) 
or 
tBDc + tWH = 3Sns + 20ns = SSns (WRITE CYCLE INITIATED). 

Again we see the SMM has a 0-10ns advantage over the 
DPM when reading valid data after a BUSY condition and a 
30-40ns advantage for the Write Cycle to be initiated after a 
BUSY condition. 

The performance/timing advantages above show the SMM 
is faster than the DPM during BUSY arbitration situations and 
for read/write cycles after contention. However, keep in mind 
statistically BUSY arbitration situations may arise an equal 
amount of times for the DPM as for the SMM but contention 
situations will not occur an equal amount of times. Because 
the DPM is truly dual-ported, contention will only occur when 
both ports access the same exact memory cell out of the entire 
memory array at the same time. The probability of this situ
ation is small. On the other hand, the SMM has contention 
when one port controls the entire memory array and the 
opposite port accesses any location in the memory array (and 
thus will receive a BUSY flag). The probability of this situation 
occuring is quite large by nature of the SMM's basic internal 
logic structure. This is especially true for applications where 
both ports are operating at relatively high speeds. So, 
although the SMM executes contention situations faster than 
the DPM, it is the greater number of times in which contention 
situation occurs which may put it at a disadvantage relative to 
the DPM. 

This disadvantage, however, may be inconsequen
tial when we look at the next performance trade-off, the much 
greater memory densities one can realize using SMM than by 
using DPM. The SMM is available in greater memory sizes 
because it uses standard high density SRAMs and logic while 
the DPM must use smaller density dual-port components. 
Another performance trade-off to think about is the associated 
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cost of implementing SMM vs. DPM solutions, dual-port 
components being harder to build and thus relatively more 
expensive than SRAMs. 

Taking into account these various trade-ofts associated 
with Dual-Port Modules and Shared Memory Modules, a 
natural division as to which module is the best solution for a 
specific application does become apparent. For those appli
cations where; 

a) high-speed operation of one or both ports is required, or 
b) contention situations occur frequently but speed here is 

not a major factor, or 
c) price/memory density are not major factors, then the 

Dual-Port Module is the product of choice. Forthose applica
tions where; 

a) medium/slow speed operation of one or both ports is 
required, or 

b) contention situations occur infrequently (either statisti
cally or via external software/hardware controls). or 

c) price/memory density are major factors, then the Shared 
Memory Module is the product of choice. 

For the sake of completeness, we would like to mention 
there are other ways to implement shared memory function
ality-ASICs, PALs, interleaving RAMs, and DRAMs + DRAM 
controllers to name a few. But for those high-performance 
applications which would like to take advantage of high speed, 
low power CMOS products IDT's Dual-Port and Shared 
Memory Modules do fit well into a wide range of hardware 
applications. 

9.27 5 



G® USING THE IDT7M4017 MODULE APPLICATION 

IN 8-81T AND 16-81T NOTE 
AN-75 

WIDE ORGANIZATIONS 
Integrated Device Technology, Inc. 

INTRODUCTION 
The IDT7M4017 is a 2 megabit high-speed static RAM 

module constructed on a co-fired ceramic substrate using 
eight 32K x 8 static RAM components in leadless chip carriers. 
The module is offered as a 60-pin sidebraze DIP allowing it to 
be used as a 64K x 32 memory block (see IDT7M4017 
datasheet). However, because the module is internally 
organized into four blocks with separate chip selects, it is more 
versatile and can easily be configured as a 256K x 8 or 128K 
x 16 by simply decoding the four chip selects. 

256K X 8 ORGANIZATION 
Using the IDT7M4017 along with an IDT54/74FCT139 

decoder device allows the user to choose to configure the 
module as a 256K x 8 memory block (see Figure 1). The two 
upper order address bits A 16 and A 17 are used as inputs to 
the decoder to select one of the four outputs that will drive the 
module chip selects. The data lines are connected together 
as shown in the diagram to create a single 8-bit data bus. The 
two write enables on the module are connected together to 
allow write access to all banks with one signal. 

128K X 16 ORGANIZATION 
In similar fashion, the IDT7M4017 can be configured as a 

128K x 16 memory block (see Figure 2). The upper order 
address bit, A 16, is used as an input to the decoder to select 
one of two outputs that each drive two of the four module chip 
selects. In this case, the data lines are connected together as 
shown in the diagram to create two separate 8-bit data buses 
that are read simultaneously. The write enables can be kept 
separate to allow byte-access capability on the 16-bit bus. 
Note that the user's chip select should be connected to the 
enable on the decoder. 

el990 Integrated Device Technology. Inc. 

CONCLUSION 
The IDT7M4017 module offers a variety of advantages to 

the circuit designer. One module can be used for multiple 
word-width applications (8-bit, 16-bit, 32-bit) with many memory 
depths from 64K to 1 M. In addition, it incorporates the high 
density advantage of surface mount technology in a through
hole package. It guarantees a higher performance 2M-bit 
memory block by integrating critical components and 
interconnects on a small substrate. Finally, the module 
solution saves on overall system cost by providing designers 
with a tested functional block with the added advantages of 
manufacturing ease, reduced troubleshooting, and faster 
time-to-market. 

FUTURE ORGANIZATIONS 
The two no-connects on the IDT7M4017 (pins 36 and 37) 

are actually upper order address bits that are internally routed 
to provide an upgrade path for users who will require more 
memory in their system. The module can be populated with 
eight IDT71 024 128K x 8 static RAM components in leadless 
chip carriers to yield 256K x 32, 512K x 16 and 1 M x 8 module 
organizations. 

8190 
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USING THE IDT7M4017 MODULE 
IN 8-81T AND 16-81T WIDE ORGANIZATIONS 
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G® USING THE IDT7MB6049 CACHE APPLICATION 

MODULE WITH THE IDT79R3000 NOTE 

RISC PROCESSOR IN SINGLE OR AN-76 

Integrated Device Technology, Inc. MULTIPROCESSOR SYSTEMS 

by Kelly Mass 

The 10T7MB6049 is a complete cache module for the 
10T79R3000 RISC processor and is designed for both single
and multi-processor systems. It has two banks of SRAMs, 
each configured as 16K x 60, and each with address latches. 
One bank is used to cache instructions, the other to cache 
data. They share a data bus, allowing one bank to be 
accessed at a time. 

Use in multi-processor systems, is facilitated by a second 
address bus and an additional set of latches forthat bus. This 
bus is used in multi-processor applications to latch an address 
from a source other than the R3000. This allows the system 
to invalidate entries in the data cache in conjunction with the 
R3000. This is done in order to maintain cache coherency. 
The set of address latches forthe instruction cache is included 
in the module for symmetry, although normally no invalidations 
are done to the instruction cache. I nstruction cache invalidation· 
would require cache swapping, but only data cache invalidation 
is described below. 

When the system wants to invalidate an entry in the data 
cactie, it forces the R3000 into an MP Stall by asserting 
CpCond(3). During the one clock cycle that it takes for the 
processor to enter the MP Stall, it is the responsibility of the 
system to disable the output of the latch which supplies the 
processor's address to the data cache, and enable the output 
of the latch which supplies the invalidate address. The module 
pins P10E(1) and P20E(1) are used for this purpose. It is 
important that they should never be activated simultaneously 
since the outputs of the latches are tied together. The same 
applies to P10E(2) and P20E(2) for the instruction cache. 
Both address latches for the data cache are normally clocked 
by the same OClk Signal from the R3000 through the P1 LE(1) 
and P2LE(1) pins of the 7MB6049. 

Once the processor is in MP Stall, it strobes ORd while 
CpCond(2) is unasserted, allowing the system to read the 
contents of the cache. The actual invalidation of the data 
cache entries begins when the system asserts CpCond(2) 
and provides the appropriate invalidate address. CpCond(2) 
causes the R3000 to output an invalid bit and strobe OWr. 
Multiple invalidations are performed by keeping CpCond(2) 
and (3) asserted, and changing the invalidate' address. Note 
that the invalidate address timing must be consistent with the 
processor timing. One suggestion is that the invalidate 
address input of the module be driven by a register that is 
clocked by SysOut. 

The 10T7MB6049 has two chip select (CS) signals. Both 

ClI990 Integrated Device Technology. Inc. 

ofthese should be grounded ifthe cache is not depth expanded. 
The four output enable (OE) and four write enable (WE) 
signals are split evenly between the data and instruction 
cache: (1-2) control the data cache, and (3-4) control the 
instruction cache. 

OE(1-2) of the 7MB6049 connect to the ORd1 and ORd2 on 
the R3000. ORd1 and ORd2 are identical, and the load should 
be distributed evenly between them. Likewise, OE(3-4) 
connect to IRd1 and IRd2, WE(1-2) connect to OWr1 and 
OWr2, and WE(3-4) connect to OWr1 and OWr2. 

The convention of the pin naming of the 7MB6049 is that P1 
refers to the address from the R3000, and that P2 refers to the 
(invalidate) address from the system. Likewise, (1) refers to 
the data cache and (2) refers to the instruction cache. As 
shown in Figure 2, P1 LE(1) and P2LE(1) are typically connected 
together to OClk since they latch addresses into the two data 
cache latches. P1 LE(2) and P2LE(2) likewise are connected 
together to IClk. P2LE(2) is not used if instruction cache 
invalidation is not performed. 

Similarly, P10E(1) and P10E(2) are typically connected 
together so that the outputs of the two R3000 address latches 
are enabled and disabled together, while P20E(1) and P20E(2) 
can together control the output of the invalidate address 
latches. P20E(2) may be pulled continuously high if the 
instruction invalidate address latch is unused. 

The 60 data I/O pins of the module are labeled 0(0) to 
0(59). Although the ordering of the data and address pins of 
a RAM is normally arbitrary and can be ignored, that is nolthe 
case with the 7MB6049. Because of steps taken to reduce the 
chip count and power consumption of the module, Tag(12)
Tag(15) of the R3000 must connect to 0(36)-0(39) on the 
7MB6049, and AdrLo(12)-AdrLo(15) of the R3000 must 
connect to P1A(10)-P1A(13) on the 7MB6049. The order in 
which the other 110 pins are connected is not critical. Table 1 
shows recommended I/O pin connections between the R3000 
and 7MB6049. 

R3000 Signals IDT7MB6049 Signals 

Data Oata(O) - Oata(31) 0(0) - 0(31) 

Data Parity OataP(O) - OataP(3) 0(32) - 0(35) 

Tag Tag(12) - Tag(31) 0(36) - 0(55) 

Tag Parity TAgP(O) - TagP(2) 0(56) - 0(58) 

Tag Valid TagV 0(59) 
2730IbI.Dl 

Table 1. Connection of Data and Tag Buses 
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RISC PROCESSOR IN SINGLE OR MULTIPROCESSOR SYSTEMS APPUCATION NOTE AN-76 
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Figure 1. Block Diagram of the IDT7MB6049 
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USING THE ID17MB6049 CACHE MODULE WITH THE IDT79R3000 
RISC PROCESSOR IN SINGLE OR MULTIPROCESSOR SYSTEMS APPUCATION NOTE AN-76 

R3000 

DClK 

IClK 

Addrlo (2-15) 

DWr1. DWr2 

DRd1. DRd2 

IRd1.IRd2 

IWr1.IWr2 

DATA AND 
TAG BUSES 

IDT7MB6049 

P2A(O)-P2A(13) 

P1 lE(1) P20E(1) 

P2lE(1) P20E(2) 

P1lE(2) P10E(1) 

P2lE(2) P10E(2) 

P1 A(0)-P1 A(13) 

WE(1). WE(2) 

OE(1). OE(2) 

OE(3). OE(4) 

WE(3). WE(4) 

D(0)-D(59) 

CS(1). CS(2) 
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INVALID ADDRESS ENABLE 
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Figure 2. Pin Connections of the ID17'-4B6049 
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DOMESTIC SALES 

ALABAMA CANADA 
(EASTERN) GEORGIA KANSAS MISSISSIPPI 

lOT 
4930 Corporate Dr., Ste. 1 Canadian Mktg. Tech. Inc. lOT Rush & West Associates lOT 
Huntsville, AL 35805 Mississauga, ONT (SE Regional Office) Olathe, KS (SE Regional Office) 
(205) 721-0211 (416) 612-0900 1413 S. Patrick. Dr., Ste. 10 (913) 764-2700 1413 S. Patrick. Dr., Ste. 10 

Indian Harbor Beach, FL Indian Harbor Beach, FL 

Canadian Mktg. Tech. Inc. 32937 32937 
ALASKA Pointe Claire, QUE (407) 773-3412 KENTUCKY (407) 773-3412 

(514) 694-6088 
Westerberg & Associates Norm Case Associates 
Bellevue, WA CANADA HAWAII Rocky River, OH MISSOURI 
(206) 453-8881 (WESTERN) (216) 333-0400 

lOT Rush & West Associates 

Westerberg & Associates (Western Headquarters) st. Louis, MO 
ARIZONA 2972 Stender Way LOUISIANA (314) 965-3322 Bellevue, WA Santa Clara, CA 9S054 
Western High Tech Mktg. 

(206) 453-8881 (408) 492-83SO lOT 
Scottsdale, AZ (S. Central Regional Office) MONTANA 
(602) 860-2702 COLORADO IDAHO (NORTHERN) 

14285 Midway Rd., Ste. 100 
Dallas, TX 75244 Thorson Rocky Mountain 

lOT 
(214) 400-6167 Englewood, CO 

ARKANSAS (NW Regional Office) Westerberg & Associates (303) 799-3435 
Bellevue, WA 

lOT 
1616 17th St., Ste. 370 

(206) 453-8881 MAINE Denver, CO 80202 
(S. Central Regional Office) (303) 628-5494 NEBRASKA 
14285 Midway Rd., Ste. 100 lOT 
Dallas, TX 75244 Thorson Rocky Mountain IDAHO (SOUTHERN) (Eastern Headquarters) lOT 
(214) 400-6167 Englewood, CO #2 Westboro Business Park (Central Headquarters) 

(303) 799-3435 Westerberg & Associates 200 Friberg Pkwy., 1375 E. Woodfield Rd., 
Portland, OR Ste.4OO2 Ste.380 

CALIFORNIA (503) 620-1931 Westboro, MA 01581 Schaumburg,lL 60173 

CONNECTICUT (508) 898-9266 (708) 517-1262 
lOT 
(Corporate Headquarters) Lindco Associates ILLINOIS 
3236 Scott Blvd. Woodbury, CT MARYLAND NEVADA 
P.O. Box 58015 (203) 266-0728 lOT (NORTHERN) 
Santa Clara, CA (Central Headquarters) lOT 
9S052-8015 1375 E. Woodfield Rd., (NE Regional Office) lOT 
(408) 727-6116 DELAWARE Ste.380 428 Fourth St., Ste. 6 , (Western Headquarters) 

Schaumburg,lL 60173 Annapolis, 1.10 21403 2972 Stender Way 
lOT 

lOT (708) 517-1262 (301) 858-5423 Santa Clara, CA 9S054 
(Western Headquarters) 

(NE Regional Office) (408) 492-83SO 
2972 Stender Way 

428 Fourth St., Ste. 6 
Synmark Sales 

Santa Clara, CA 9S054 
Annapolis, MD 21403 

Park Ridge, IL MASSACHUSETTS 
(408) 492-83SO 

(301) 858-5423 
(708) 390-9696 NEVADA 

lOT (SOUTHERN) lOT (Eastern Headquarters) 
(SW Regional Office) 

FLORIDA INDIANA #2 Westboro Business Park 
Western High Tech Mktg. 6 Jenner Dr., Ste. 100 200 Friberg Pkwy., 

Irvine, CA 92718 Arete Sales Ste.4002 
(Clark County, NV) 

(714) 727-4438 lOT Ft. Wayne, IN Westboro, MA 01581 Scottsdale, AZ 
(SE Regional Office) 

(219) 423-1478 (508) 898-9266 (602) 860-2702 

lOT 1413 S. Patrick. Dr., Ste. 10 
(SW Regional Office) Indian Harbor Beach, FL Arete Sales 
16130 Ventura Blvd., 32937 Greenwood, IN MICHIGAN NEW HAMPSHIRE 
Ste.370 (407) 773-3412 

(317) 882-4407 
Encino, CA 91436 lOT 
(818) 981-4438 lOT Tritech Sales 

(Eastern Headquarters) 
(SE Regional Office) 

IOWA 
Farmington Hills, MI 

#2 Westboro Business Park 
Quest-Rep 601 Cleveland St., Ste. 400 (313) 553-3370 

200 Friberg Pkwy., 
San Diego, CA Clearwater, FL 34615 

Rep Associates Ste.4002 II (619) 565-8797 (813) 447-2884 Westboro, MA 01581 
Cedar Rapids, IA MINNESOTA (508) 898-9266 

lOT (319) 373-0152 

(SE Regional Office) OHMS Technology Inc. 
IS00 N. W. 49th St, Edina, MI 
Ste. SOD (612) 932-2920 
Ft. Lauderdale, FL 33309 
(305) 776-5431 



NEW JERSEY NORTH CAROLINA PENNSYLVANIA lOT lOT 

(EASTERN) (S. Central Regional Office) (NW Regional Office) 

lOT Tingen Technical Sales 14285 Midway Rd., Ste. 100 7981168th Ave. N.E., 

(NE Regional Office) Raleigh, NC SJ Associates . 
Oallas, TX 75244 Ste.32 

One Greentree Centre, (919) 870-6670 Rockville Centre, NY 
(214) 490-6167 Redmond, WA 98052 

Ste.202 (516) 536-4242 
(206) 881-5966 

Marlton, NJ 08053 
(609) 596-8668 OHIO UTAH 

RHODE ISLAND WEST VIRGINIA 
SJ Associates Norm Case Associates Anderson Associates 
Mt. laurel, NJ 

Rocky River, OH lOT 
Bountiful, UT Norm Case Associates 

(609) 866-1234 (801) 292-8991 Rocky River, OH 
(216) 333-0400 (Eastern Headquarters) (216) 333-0400 

#2 Westboro Business Park 

NEW MEXICO 
200 Friberg Pkwy., 

VERMONT OKLAHOMA Ste.4002 
WISCONSIN Westboro, MA 01581 

Western High Tech Mktg. 
lOT (508) 898-9266 lOT 

Albuquerque, NM 
(Central Headquarters) 

(Eastern Headquarters) Synmark Sales 
(505) 884-2256 #2 Westboro Business Park Park Ridge, IL 

1375 E. Woodfield Rd., 
SOUTH CAROLINA 200 Friberg Pkwy., (708) 390-9696 

Ste.380 
Schaumburg,lL 60173 

Ste.4002 

NEW YORK (708) 517-1262 lOT 
Westboro, MA 01581 

(SE Regional Office) 
(508) 898-9266 WYOMING 

lOT 1413 S. Patrick Dr., Ste. 10 
(NE Regional Office) OREGON Indian Harbor Beach, FL 

VIRGINIA 
Thorson Rocky Mountain 

250 Mill St., Ste.107 32937 Englewood, CO 
Rochester, NY 14614 

Westerberg & Associates (407) 773-3412 (303) 799-3435 
(716) 546-4880 lOT 

Portland, OR (NE Regional Office) 
Quality Components (503) 620-1931 

TEXAS 428 Fourth St., Ste. 6 
Buffalo, NY Annapolis, MD 21403 
(716) 837-5430 

PENNSYLVANIA lOT 
(301) 858-5423 

Quality Components (WESTERN) (S. Central Regional Office) 

Manlius, NY 6034 W. Courtyard Dr., 
WASHINGTON Ste.305-48 

(315) 682-8885 Norm Case Associates 
Austin, TX 78730 

Rocky River, OH Westerberg & Associates 
SJ Associates (216) 333-0400 

(512) 338-2440 
Bellevue, WA 

Rockville Centre, NY (206) 453-8881 
(516) 536-4242 

lOT TECHNICAL CENTERS 

Integrated Device Technology . 
(Western Headquarters) 
2972 Stender Way 
Santa Clara, CA 95054 
(408) 492-8350 

Integrated DevIce Technology 
(Southwestern Regional Office) 
6 Jenner Drive, Suite 100 
Irvine, CA 92718 
(714) 727-4438 

. Integrated Oevlce Technology 
(South Central Regional Office) 
14285 Midway Road, Suite 100 
Dallas, TX 75244 
(214) 490-6167 

Integrated Oevlce Technology 
(Eastern Headquarters) 
#2 Westboro Business Park 
200 Friberg Parkway, Suite 4002 
Westboro, MA 01581 
(508) 898-9266 

INTEGRATED DEVICE TECHNOLOGY, INC. 
(European Headquarters/Northern Europe 
Regional Office) 
21 The Crescent 
Leatherhead 
Surrey, UK KT228DY 
Tel.: 44-372-377375 

AUTHORIZED DISTRIBUTORS 

HALL-MARK 
ELECTRONICS 

HAMILTON/AVNET INSIGHT 
ELECTRONICS 

VANTAGE 
COMPONENTS 

ZENTRONICS 

Contact your local office. 



INTERNATIONAL SALES 

AUSTRALIA Dacom GmbH Aquitech Dia Semicon Systems SWEDEN 
Sarstedt, FRG Cede x, France Tokyo, Japan 

George Brown Group 49-89-5066-5160 Tel.: 33-1-40-96-9494 Tel.: 81-3-439-2700 Svensk Teleindustri AB 
Spanga, Sweden Rydalmere, Australia 

Scantec GmbH Aquitech Kanematsu Semiconductor Tel.: 46-8-761-7300 Tel.: 612-638-1999 
Planegg, FRG Rennes, France Corp. 

George Brown Group Tel.: 49-89-859-8021 Tel.: 33-99-78-3132 Tokyo, Japan 
Tel.: 81-3-511-7791 SWITZERLAND Hilton, Australia 

Scantec GmbH Aquitech Tel.: 618-352-2222 
Kirchheim, FRG Lyon, France Marubun 

W. StolzAG 
George Brown Group Tel.: 49-89-70-215-4027 Tel.: 33-72-73-2412 Tokyo, Japan 

Baden-Daettwil, Switzer-Tel.: 81-3-639-9897 
land Blackburn, Australia 

Scantec GmbH 
Tel.: 41-56-849000 Tel.: 613-878-8111 

Ruckersdorf, FRG HONG KONG Tachibana Tectron Co., 
Tel.: 49-89-91-157-9529 Ltd. 

W. StolzAG 
lOT Tokyo, Japan 

Lausanne, Switzerland AUSTRIA 
Topas Electronic GmbH (Hong Kong Regional Office) Tel.: 81-3-793-1171 

Tel.: 41-21-274838 
Ing. Erst. Steiner 

Hannover, FRG Unit 329, 3/F Asia Business 
Tel.: 49-51-113-1217 Centre Vienna, Austria 

The Centre Mark, KOREA TAIWAN Tel.: 43-222-827-4740 
Topas Electronc GmgH 287-299 Queen's Road 
Quickborn, FRG Central Eastern Electronics 

Johnson Trading Company Tel.: 49-4106-73097 Hong Kong Seoul, Korea 
Taipei, Taiwan BELGIUM 

Tel.: 852-542-0067 Tel.: 822-566-0514 
Tel.: 886-273-31211 

Betea SA FINLAND Lestina International Ltd. 
General Industries Inc. Sint-Stevens-Wolnne, 

Kowloon, Hong Kong NETHERLANDS Taipei, Taiwan Belgium 
Comodo Oy Tel.: 852-735-1736 

Tel.: 886-2764-5126 Tel.: 32-2-725-1080 
Helsinki, Finland Auriema 
Tel.: 358-0757-2266 Eindhoven, Netherlands 

INDIA Tel.: 31-40-816565 UNITED KINGDOM DENMARK 

FRANCE Malhar Corp. 

NORWAY 
lOT ExatecAlS 

Rosemont, PA 
(European Headquarters! Copenhagen, Denmark 

lOT Tel.: 215-527-5020 
Northern Europe Regional Tel.: 45-31-191022 

(Southern Europe Regional EltronA/S Office) Office} Oslo, Norway 21 The Crescent 15 Rue du Buisson aux ISRAEL Tel.: 47-2-500650 Leatherhead FEDERAL REPUBLIC Fraises 
Surrey, UK KT228DY OF GERMANY 91300 Massy, France Vectronics, Ltd. Tel.: 44-372-363339 Tel.: 33-1-69-30-89-00 Herzlia, Israel SINGAPORE 

lOT Tel.: 972-52-556070 Micro Call, Ltd. (Central Europe Regional Scientec REA 
Data Source Pte. Ltd. Thame axon, England Office) Chatillon, France 
Lorong, Singapore Tel.: 44-84-261-939 Gottfried-Von-Cramm-Str. 1 Tel.: 33-149-652750 ITALY Tel.: 65-258-3888 8056 Neufahm 

Federal Repulic of Germany Scientec REA 
Microelit SRL Tel.: 49-8165-5024 Cesson-Sevigne, France 
Milan, Italy SOUTH AMERICA Tel.: 33-99-32-1544 
Tel.: 39-2-469044 

Dacom GmbH 
Intectra Inc. Stuttgart, FRG Scientec REA 

Microelit SRL Mountain View, CA Tel.: 49-711-780-6810 Saint Etienne, France 
Rome, Italy Tel.: 415-967-8818 Tel.: 33-77-79-7970 
Tel.: 39-6-8894323 Dacom GmbH 

Ismaning, FRG Scientec REA 
SPAIN Tel.: 49-89-964-880 Venissieux, France 

JAPAN Tel.: 33-78-00-0415 
Anatronic, SA Dacom GmbH 

Buxheim, FRG Scientec REA lOT Madrid, Spain 
Tel.: 49-08-458-4003 Cedex, France (Japan Headquarters) Tel.: 34-154-24455 

m Tel.: 33-61-39-0989 U.S. Bldg. 201 

Dacom GmbH 1-6-15 Hirakarasho, Anatronic, SA 
Soligen, FRG Aquitech Chiyoda-Ku Barcelona, Spain 
Tol.: 49-21-259-3011 Merignac, France Tokyo 102, Japan Tel.: 34-3-258-1906 

Tel.: 33-56-55-1830 Tel.: 81-3-221-9821 

Dacom GmbH 
Karlsruhe, FRG 
Tol.: 49-72-14-7193 


















