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CONTENTS OVERVIEW

For ease of use for our customers, Integrated Device Technology provides four separate data books
— Logic, Specialized Memories and Modules, RISC and RISC SubSystems, and Static RAM.

IDT's 1992 Specialized Memories and Modules Data Book is comprised of new and revised datasheets
for the FIFO, Specialty Memory and Subsystem product groups. Also included is a current packaging
section for the products included in this book. This section will be updated in each subsequent data book
to reflect packages offered for products included in that book.

The 1992 Specialized Memories and Modules Data Book's Table of Contents contains a listing of the
products contained in that data book only. In the past we have included products that appeared in other
IDT data books. The numbering scheme for the book is consistent with the 1990-91 data books. The
number in the bottom center of the page denotes the section number and the sequence of the data sheet
within that section, (i.e. 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. This enables us to provide a complete CMOS solution to designers of high-performance
digital systems. Notonly do our product linesinclude industry standard devices, they also feature products
with faster speed, lower power, and package and/or architectural benefits that allow the designer to
achieve significantly improved system performance.

To find ordering information: Ordering Information for all products in this book appears in Section
1, along with the Package Outline Index, Product Selector Guides, and Cross Reference Guides.
Reference data on our Technology Capabilities and Quality Commitmentsis included in separate sections
(2 and 3, respectively).

To find product data: Start with the Table of Contents, organized by product line (page 1.2), or with
the Numeric Table of Contents (page 1.4). These indexes willdirectyoutothe 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 character-
ization 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 yourlocal IDT sales representative to determine - -

- the latest device specifications, package types and product availability.

ABOUT THE COVER

The cover features an IDT7025 wafer shown at approximately 2.5x magnification along with an
IDT7MP6086 module shown at 1x magnification. The IDT7025 is a 30ns 8K x 16 dual-port which is the
deepest dual-port available in the industry, offering simultaneous access to memory from either port. The
IDT7MP6086 is one of IDT's CacheRAM™ modules. Available in a variety of configurations, and using
the IDT71589 CacheRAM as a base, these cache modules offer up to 256KBytes of secondary cache in
high-performance 486 microprocessor designs.
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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 manufacturer and an officer of IDT.

1. Life supportdevices or systems are devices or systems which (a) are intended for surgicalimplant into the body or (b) support
or sustaln life and whose failure to perform, when properly used In accordance with instructions for use provided in the
labeling, can be reasonably expected to resuit in a significant injury to the user.

2. Acrlticalcomponentis any component of a life support device or system whose failure to perform can be reasonably 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. IDT does notassume any responsibility for use of any circuitry described other than the circuitry
embodied in an IDT product. The Company makes no representations that circuitry described herein is free from patentinfringement or other rights of third
parties which may result from its use. No Iloense is granted by implication or o!hermse under any patent patentrights or other nghts of Integrated Device
Technology, Inc

The IDT logo is a registered trademark, and BUSMUX, Flexi-pak, BICEMOS, CacheRAM, CEMOS, FASTX, Flow-thruEDC, IDT/c, IDT/envY, IDT/sae, IDT/
sim, IDT/ux, MacStation, REALS8, RISC SubSystem, RISController, RISCore, SmartLogic, SyncFIFO, TargetSystem, R3051, and R3081 are trademarks of
Integrated Device Technology, Inc.

All other trademarks are trademarks of their respective companies.
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32K (4K x 8) Dual-Port RAM (with Semaphore) ..... 6.10
32K (4K X 8) DUAIFPOM RAM .....oiivieeieiriiees et et et se e aens soeesresrsssessesnesrenes 6.9 -
8K (1K x 8) Dual-Port RAM (S1aVe) ......cveeovirriicr ettt deeese et e 6.1
16K (2K x 8) Dual-Port RAM (Stave with INterrupts) ......ccceevvemrievrincceneniesnnverecninnees 6.5
16K (2K x 8) Dual-Port RAM (Slave) ......c.ccccvivennenns e 83
32K (2K x 16) Dual-Port RAM (SIaVe) ....eccevermisiviiiveiiineresmesearersboresesnssesesneressesesses 6.8
128K x B Static RAM MOTUIB .......cceiiviininrinnrnsciis et saese e seesessesssseseesesnnssesessessens 7.33 .
128K x 8 Static RAM MOGUIB ... v i st eere e eeve s e st ses e s s n e ananas 7.33
256 x 18-Bit Paralilel First-In/First-Out FIFO ......ccccviinirie it e 53
256 x 18-Bit Parallel First-In/First-Out FIFO .....cccocvieririereeencerenece e s v 5.1
512 x 18-Bit Parallel First-In/First-Out FIFO .........cceievirveinenceneis e cereeraneens 5.3
512 x 18-Bit Parallel First-In/First-Out FIFO .......ccciviioeivncceie v e 51
1K x 8-Bit Paralle! Flagged FIFO with OE ......ocooieiniividiimninisicc e 54.
1K x 18-Bit Parallel First-In/First-Out FIFO......cccooiivieivnninienenrreeneseseessensersnsenes .53
1K x 18-Bit Parallel First-In/First-Out-FIFO ......covovievciiveneiveereneeiunnessreneesienesesseneeres 5.1
2048 x 9-Bit Parallel First-In/FirstOut FIFO ......cccoceveerivrenmnneirecrciiesienes s meenenssaenes . .52
2K x 9-Bit Parallel Flagged FIFO With OF ........cc..coiiioneni i v snenene 54 ..
4096 x 9-Bit Parallel First-In/FirstOut FIFO ...cooeoiiiieiiiinionnnsvecesne e B2
4K x 9-Bit Parallel Flagged FIFO With OF ..........cociciieennseiccrceneienee e sern e e seaes - 5.4
8192 x 9-Bit Parallel First-In/FirstOut FIFO .....ccoreeeoireierers it 52 -
16384 x 9-Bit Parallel First-In/FirstOut FIFO......... ereaebennadens et bae s 52
2048 x 9-Bit ConfigurableParallel/Serial FIFO.................. e e e s ‘5.5
4096 x 9-Bit Configurable Parallel/Serial FIFO.. i .- 55
256 x 16-Bit Parallel-to-Serial FIFO .......ccoievenene .+ 5.6
512 x 16-Bit Parallel-to-Serial FIFO..... ... 56
1024 x 16-Bit Parallel-to-Serial FIFO............ et e reree s bbb st rbae s -~ 5.6
2048 x 9-Bit Parallel-to-Serial FIFO - 57 .
2048 x 9-Bit Parallel/Serial FIFO ......... ; 58
4096 x 9-Bit Parallel-to-Serial FIFO. 5.7
4096 x 9-Bit Parallel/Serial FIFO .......ccoevneiiliinls e 158
256 x 8-Bit Paraltel SyncFIFO™ (Clocked FIFO) RSSO ereeebenneae et e e aesan .59 °
256 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) ..ot . °5.10
256 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO) ............ ' 512"
512 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO).......... RS it - 5.9,
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PART NO.

IDT72211
IDT72215

~ IDT72215LB

IDT72220
IDT72221
IDT72225
IDT72225LB
IDT72230
IDT72231
IDT72235LB
IDT72240
IDT72241
IDT72245LB
IDT72401
IDT72402
IDT72403
IDT72404
IDT72413
IDT72420
IDT72421
IDT7251
IDT72510
IDT72511
IDT7252
IDT72520
IDT72521
IDT72605
IDT72615
IDT7271
IDT7272
IDT7273
IDT7M1001
IDT7M1002
IDT7M1003
IDT7M1004
IDT7M1005
IDT7M1012
IDT7M1014
IDT7TM1024
IDT7TM207
IDT7M208
IDT7M4003
IDT7M4013
IDT7M4048
IDT7M4048
IDT7M4068
IDT7M4068
IDT7M4077
IDT7M7004
IDT7M7005
IDT7MB1006

IDT7MB1008 -

IDT7MB4040
IDT7MB4048

512 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) .....ccccecveunen eteemet et eeeneas
512 x 18-Bit Parallel Synchronous FIFO ..................
512 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
1024 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO)
1024 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO)
1024 x 18-Bit Parallel Synchronous FIFO ................
1024 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO) .
2048 x 8-Bit Parallel SyncFIFO™ (Clacked FIFO) ...
2048 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
2048 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO) .
4096 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
4096 x 9-Bit Paralle! SyncFIFO™ (Clocked FIFO) .....cccoomiiiieneiee e
4096 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO) .....coeeeeeirerniineecrerneeieieeeieenen
64 x 4-Bit Parallel FIFO ........cocooviiniienineeeeeee

64 x 5-Bit Parallel FIFO ....c.cccoveevrnvncrcnenenns

. 64 x 4-Bit Parallel FIFO (w/QOutput Enable) ....

64 x 5-Bit Parallel FIFO (w/Output Enable) ...
64 x 5-Bit Parallel FIFO with Flags ..........c.........
64 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO) ....

64 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) ......ccccccevenunne
512 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO ...
512 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO...
512 x 18-Bit Paralle! Bidirectional FIFO .......c..ccocevemeriivirinnns
1024 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO....
1024 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO.....
1024 x 18-Bit Parallel Bidirectional FIFO ........c.coveveveenrnevirncecenne
256 x 18-Bit Parallel Sync BiFIFO™ (Clocked Bidirectional FIFO) ..
512 x 18-Bit Parallel Sync BiFIFO™ (Clocked Bidirectional FIFO) ......
512 x 9-Bit Parallel Asynchronous Single-Bank Bidirectional FIFO .....
1024 x 9-Bit Parallel Asynchronous Single-Bank Bidirectional FIFO ...
2048 x 9-Bit Parallel Asynchronous Single-Bank Bidirectional FIFO ...
128K x 8 Dual-Port Static RAM Module ...........ccoeererencncnnrecnnennne
16K x 32 Dual-Port Static RAM Module .....

64K x 8 Dual-Port Static RAM Module ...
8K x 9 Dual-Port Static RAM Module .....
16K x 9 Dual-Port Static RAM Module ...
2K x 36 Dual-Port Static RAM Module ...
4K x 36 BICMOS Dual-Port Static RAM Module ......
4K x 36 Synchronous Dual-Port Static RAM Module
32K x 9 Parallel In-Out FIFO Module .....ccceeeveneneene
64K x 9 Parallel In-Out FIFO ModUIE ......occoeviiimiiieitee et
32K x 32 Static RAM MoGUIE .......c.oiiieieee ettt st s
128K x 32 Static RAM Module .........cciivmennnicnicniinnnns
512K x 8 Commercial BICMOS/CMOS Static RAM Module....
512K x 8 Military Static RAM Module ...
256K x 8 Commercial BICMOS/CMOS Static RAM Module ......................................
256K x 8 Military Static RAM Module ......ccccvoveeeenrincivenrenne

256K x 32 BiICMOS/CMOS Static RAM Module
32K x 32 EEPROM MOGUIE ...ttt et e
32K x 16 Static RAM/EEPROM ModUle .....cccccvoeericniinineiiencsic et neceeenes
64K x 16 Dual-Port Static RAM Module
32K x 16 Dual-Port Static RAM Module
256K x 9 Static RAM MOGUIE .....coveee ettt cv e svet e s
512K x 8 Commercial BICMOS/CMOS Static RAM Module......c.cococeciivmnececrerenenns
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PART NO.

IDT7MB4065
IDT7MB4066
IDT7MB4067
IDT7MB4068
IDT7MB4084
IDT7MB6036
IDT7MB6046
IDT7MB6056
IDT7MB6089
IDT7MB6091
IDT7MB6139
IDT7MP1021
IDT7MP1023
IDT7MP2009
IDT7MP2010
IDT7MP4027
IDT7MP4031
IDT7MP4034
IDT7MP4036
IDT7MP4045
IDT7MP4046
IDT7MP4047
IDT7MP4058
IDT7MP4059
IDT7MP4104
IDT7MP6048
IDT7MP6068
IDT7MP6074
IDT7MP6084
IDT7MP6085
IDT7MP6086
IDT7MP6087
IDT7MP6094
IDT7MP9244T/AT/CTZ
IDT7MP9245T/AT/CTZ

256K x 20 BICMOS/CMOS Static RAM ModUIe ........ccceurreeerrreereneereceene e
256K x 16 BICMOS/CMOS Static RAM Module .......cc.ceveeireeeerecnnneeeeeaeirieaernanns
256K x 32 Static RAM Module.........ccoevvevrennnenicnnenenene
256K x 8 Commercial BICMOS/CMOS Static RAM Module..........cooccviininrennnee
2M x 8 Static RAM MOAUIE ....cooiieeee ettt et
128K x 16 Dual-Port RAM (Shared Memory Module) ........cccccevoininiicniniiiina,
64K x 16 Dual-Port RAM (Shared Memory Modulg) .....c..cocceeeveiriiiieciineicnecnenee
32K x 16 Dual-Port RAM (Shared Memory Modulg) .........cccoeoeeeiiniiiinccciieicsiiseeanae
128K Byte Secondary Cache Module for the Intel™ i486™ ..........cococceeiirenieneninnen
128K Byte Secondary Cache Madule for the Intel™ i486™ ............cccoeviencccrecninee
Dual (16K x 60) Data/Instruction Cache Module for IDT79R3000 CPU ......ccceeveunen
128K x 8 Dual-Port Static RAM Module ......c.cceceveeeerinreieenceseceeenecene
64K x 8 Dual-Port Static RAM MOGUIE ........coceevrueercrienicnne e vereee s eaens
32K x 18 CMOS Parallel In-Out FIFO Module.........cccccoievieieeeeererecee e
16K x 18 CMOS Parallel In-Out FIFO ModUule ....c..ccceoverencccrinnrereecsercsene e
64K x 16 BICMOS/CMOS Static RAM MOdUIE ....cccerveeveieesiiieiieiecestrcst e
16K x 32 BICMOS/CMOS Static RAM ModUle ......ccoreeirciinininieniictinensr s
256K x 8 Static RAM MOGUIE.......ccooeeiterestirit sttt ce s
64K x 32 BICMOS/CMOS Static RAM Module .......c.comiiiiinniciie s
256K x 32 BICMOS/CMOS Static RAM MOdUIE .....cocvveereireeiecreceeecenreesre s et
256K x 16 Static RAM MOdUIB ..ottt
512K x 16 Static RAM ModUIB ........coviiiicicnti s
512K x 8 Static RAM Module.......ccovivniniiiinienas ererereneei bt e et e tee e esenecannrresanan e e ene
2M x 8 Static RAM MOGUIE ....ooveereicriei et et sesenrenre st s e
1M x 32 BICMOS/CMOS Static RAM Module .......cccovveieeieiieiiccicci e
IDT79R4000 FLEXI-CACHE™ Development TOOL........c.cccooviviininnnincenniencinieas
IDT79R4000 FLEXI-CACHE™ Development TOOI .......cccovureeeerneenemeceeeacnmeneaeeneacs
256K IDT79R4000 Secondary Cache Module Block Family ......c.cccvcinreccierccninnnns
1MB IDT79R4000 Secondary Cache Module Block Family .......cc.ccenieeneencnncrneenncns
128K Byte Secondary Cache Module for the Intel™ i486™ ..........cccoerieercvcnrenennee
128K Byte Secondary Cache Module for the Intel™ i4BB™ ............ccccoveremvemieruercennnas
256K Byte Secondary Cache Module for the Intel™ i486™ ...........cooiivnenieenecreecns

" 4MB IDT79R4000 Secondary Cache Module Block Family .......cooeoineninnicnnennnns :

Fast CMOS 32-Bit Buffer/Line Driver Module.........cccecveeieieceienneeeareneeer e eeenee e
Fast CMOS 32-Bit Bidirectional Transceiver Module .........ceiereererevenresinsnecnesnneens

Subsystem Custom Module CapabilitIEs .....c...ccocureviriceereerieeriseriiesre s e seresecreeseese e es s e s seeamesteseesesranas

Flexi-Pak™ Family

Modules with Various Combinations of SRAMs, EPROMs and EEPROMs..............

13




ORDERING INFORMATION

When ordering by TWX or Telex, the following format must be used AC (ACTIVITY CODE)
A, Complete Bill To. Ziﬁ‘;’:gzﬁac@y‘ 3
B. Complete Ship To. o ; Obsolete Parf .*
C. Purchase Order Number. . D = Decreass in Price" ©
D. - Cerfificate of Conformance. YorN. I = Incroase in Prico . -
E. Customer Source Inspection. .Y or N. V\; =N e
; . = Non Returnable
F. Government Source Inspection. Yor N ... ' .0 .. ., teo * = Leadership Product
G. Government Contract Number and Raung o/‘_ 5% Pro er“ (for
H. Requested Routing. °= Noo rth i merican .
L.+ IDT Pant Mumber - Distributors Only)
ach item ordered must use the complete part number exactly as listed in the price book .

J. . 'SCD Number — Specification Cantrol Document (Internal Traveller) ' ’
K.~ Customer Part Number/Drawing Number/Revision Level -,

Specify whether part number is for reference only, mark only, orif extended processmg to

customer spacification is required.
L.* Customer General Specification Numbers/Other Referenced Drawmg Numbers/Revusnon Levels
M. "Request Date.With Exact Quantity. : ;
N. Unit Price.
Q: Spemal Instructions, Includlng Q. A Clauses Specnal Procsssmg
Federal Supply Code Number/Cage Number - 61772 o ) ' o o
Dun & Bradstreet Number — 03-814-2600 - . . . c C : o S
Federal Tax |.D. — 94-2669985 . ' YRS o R S t Yoo
TLX# — 887766 e : A : : Cor
FAX# — 408-727-3468

) PART NUMBER DESCRIPTION T
A = Alpha Charact N = Numeric Ch . . Lo

DT XXXXX A X 999 A AL e A :
DEVICETYPE POWER REVISION SPEED PACKAGE - PROCESS/ SPECIAL - S
... TEMPERATURE PROCESS s '
. RADIATION TOLERANT

' PN COMMERCIAL —0°Cto +70°C
' COMMERCIAL — -55°C to +125°C *
MILITARY — -55°C to +125°C (Fully ct;mphant

to MIL STD-883, Method 5004, Class

3 SEE PACKAGE DESCRIPTION TABLE

- SPEED GUARANTEED MINIMUM PERFORMANCE
A MEASURED IN NANOSECONDS OR MHz
Blank
POWER S — STANDARD POWER
L — LOWPOWER
DEVICE
TYPE™ e.g. 6116
PACKAGE DESCRIPTION TABLE
o] CERAMIC SIDEBRAZE PF  PLASTIC FLATPACK
D CERDIP SO  PLASTIC SMALL OUTLINE IC
F FLATPACK TC  SIDEBRAZE THINDIP (300 MIL)
G PIN GRID ARRAY TP FLASTIC THlN DUAL IN-LINE
J PLASTIC LEADED CHIP CARRIER QE CERQUAD GULL WING
L LEADLESS CHIP CARRIER XE  CERPACK (F11 CONFIG. ONLY)
$ Q&STIO DIP XL  FINE-PITCHLCC

*Consult Factory
**For Logic, the "54" series (e.g. IDTS4FCT138) — -55°C to +125°C
the "74" series (e.g. IDT74FCT138) — 0°C to +70°C




MODULE ORDERING INFORMATION

IDT7M _)_(_ _)Q(X LX_X_ X SCDXXXX
Bl Standard Product 1
XXXX. oo Special Processing Required
Blank. COMMERCIAL GRADE VERSION (0°C to +70°C)
B Military Grade Version {(-565°C to +125°C) Semiconductor
Components Fully Compliant to MIL-STD-883, Class B
Package See Table for Package Options
Speed Guaranteed Performance in Nanoseconds
(or Other Specified Parameter)
Power........ S - Standard Power
L - Low Power
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-volatite RAM Module
8XXX - ECL Module
9XXX - Logic Module
I 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
Cc 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
NH CERAMIC QIP (Quad In-Line Package) Plastic
G CERAMIC PGA (Pin Grid Array) Ceramic
S FR-4 SIP (Single In-Line Package) Plastic
Cs CERAMIC SIP (Single In-Line Package) Ceramic
\ 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.
2
3.
4. Ceramic refers to all surface mount devices available in various hermetically sealed packages (i.e. LCC, ceramic Flat Packs, etc.).

FR-4 is a multi-layered, glass filled epoxy laminate substrate.

. Ceramic is a multi-layered, co-fired ceramic substrate.

Plastic refers to all surface mount devices available in various non-hermetically sealed packages (i.e. SOIC, SOJ, Flat Packs, etc.).
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IDT PACKAGE MARKING DESCRIPTION

PART NUMBER DESCRIPTION 4. Adevice speedidentifier, when applicable, is either alpha

IDT's part number identifies the basic product, speed, characters, such as “A" or “B", or numbers, such as 20 or

* power, package(s) available, operating temperature and 45. The speed units, depending on the product, are in
processinggrade. Each data sheethas a detailed description, nanoseconds or megahertz.

using the part number, for ordering the proper product forthe 5. A package identifier, composed of one or two characters.

user's application. The part number is comprised of a series The data sheet should be consulted to determine the

of alpha-numeric characters: packages available and the package identifiers for that

particular product.
1. An “IDT" corporate identifier for Integrated Device 6. Atemperature/process|dentlfler The productis available

Technology, Inc. in either the commercial or military temperature range,
2. Abasic device part number composed of alpha-numeric processed to a commercial specification, or the productis
characters. available in the military temperature range with full
3. Adevice pewerldemmer composed of one or two alpha compliance to MIL-STD-883. Many of IDT's products
characters, is used to identify the power options. In most have burn-inincluded as part of the standard commercial
cases, the following alpha characters are used: process flow. .
“S" or "SA” is used for the standard product's power. 7. Aspecialprocessidentifier, composed of alphacharacters,
“L" or “LA” is used for lower power than the standard is used for products which require radiation enhancement
product. (RE) or radiation tolerance (RT).

Example for Monalithic Devices:

IDT XXX.. XXX XX XX X.X X XX
.

—]-—Q Special Process

Process/Temperature®

Package*

Speed

Power

Devic;e Type*

* Field Identifier Applicable To All Products
' 2507 drw 01

ASSEMBLY LOCATION DESIGNATOR MIL-STD-883C COMPLIANT DESIGNATOR

IDT uses various locations for assembly. These are IDT ships military products which are compliantto the latest
identified by an alpha character in the last letter of the date revision of MIL-STD-883C. Such products are identified by a
code marked on the package. Presently, the assembly “C"designationonthepackage. The Iocat:onofthlsde5|gnator

location alpha character is as follows: is specified by internal documentation at IDT.
A = Anam, Korea
= USA . . EXAMPLE FOR SUBSYSTEM MODULES
P = Penang, Malaysia

See Ordering Information (section 1.4), page 2.
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High-Speed CMOS FIFOs

+ Broadest range of FIFOs in the industry - 18-bit wide buses

+ Highest performance FIFO products + Read and write clocks can by asynchronous or coincident
» Mostinnovative FIFO products + Separate clock and enable for each bus

» MIL-STD-883 compliant « Programmable depths for Almost-Empty and Almost-Full flags
CLOCKED FIFOs PARALLEL FIFOs

» Ultra-high performance — Com'l. - 67MHz and Mil. - 50MHz « Extremely high performance — 15ns

» 8-, 9- and 18-bit wide buses for today's processors * High density —up to 16K x 9

« Separate clock and enable signals for read and write « Asynchronous or simultaneous reads and writes

+ Read and write clocks can be asynchronous or coincident + Simple width and depth expansion

» Programmable depths for Aimost-Empty and Almost-Fullflags  + Space-efficient packaging

» Simple depth and width expansion + Multiple flags —Full, Empty and Half-Full

« Various densities — 64 to 4K FLAGGED FIFOs

BIDIRECTIONAL FIFOs « Output enable for direct bus connections

« Bus-matching BiFIFOs for 18-to-9 bit, 36-to-9bitor36-to-18bit  + Multiple flags — Full, Empty, Almost-Empty and Almost-Full

connections , PARALLEL/SERIAL FIFOs

« Parallel BiFIFOs far 9-to-9 bit or 18-t0-18 bit connections + Dedicated P/S and S/P architectures in space-efficient

+ Bypass path for direct status/command interchange packages

» Programmable depths for Aimost-Empty and Almost- Fullflags  » Configurable architecture — P/S, S/P, P/P, S/S for design
+ Builtin DMA handshake signals flexibility

CLOCKED BIDIRECTIONAL FIFOs * FLEXISHIFT™ allows easy serial word width selection -

« Ultra-high performance — 40MHz - Multiple flags — Full, Full-1, Almost-Full, Half-Full, Almost

Empty, Empty+1, Empty
Max. Data
Max. Speed (ns) Power Book

Part Number Description Mil. Com'’l. (mW) Avail. Page
CLOCKED FIFOt

IDT72420 64 x 8 20 15 770 NOW E 5.8
IDT72200 256 x 8 - 20 15 770 NOW E5.8
IDT72210 512x8 20 15 770 NOW E58
IDT72220 1K x 8 25 20 770 NOW E5.8
IDT72230 2K x 8 25 20 770 NOW E5.8
IDT72240 4K x 8 25 20 770 NOW ES58
IDT72421 64 x 9 20 15 770 NOW E5.9
IDT72201 256 x 9 20 15 770 NOW E 5.9
IDT72211 512 x9 20 15 770 NOW E5.9
IDT72221 1K X9 25 20 770 NOW E5.9
1DT72231 2K x 9 25 20 770 NOW E5.9
IDT72241 4K x 9 25 20 770 NOW E5.9
IDT72215L 512x18 25 20 1375 NOW E5.10
IDT72225L 1K x 18 25 20 1375 NOW E5.10
IDT72215LB 512 x 18 (Depth Expandable) 25 20 1375 3Q'92 E 5.11
IDT72225.B 1K x 18 (Depth Expandable) 25 20 1375 3Q'92 E5.11
IDT72235LB - 2K x 18 (Depth Expandable) 25 20 1375 NOW E5.11
IDT72245LB 4K x 18 (Depth Expandable) 25 20 1375 NOW E5.11
BIDIRECTIONAL FIFOs

IDT7251 512 x 18 — 1K x 9 Bus Matching 40 35 1210 NowW E5.14
IDT72510 512 x 18 — 1K x 9 Bus Matching 40 35 1210 NOw E5.14
IDT72511 512x18—512x 18 40 35 1210 NOW E 5.15
IDT7252 1K x 18 — 2K x 9 Bus Matching 40 35 1210 NOW E5.14
+— Clocked FIFO speeds are cycle times. All others are access times. M = additional or new information exists since the publication of Data Book Update 1
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HIGH-SPEED CMOS FIFO

Max. Data
Max. Speed (ns) Power Book
Part Number Description Mil. Com'’l. (mW) Avail. Page
IDT72520 IK x 18 — 2K x 9 Bus Matching 40 35 1210 NOW E 5.14
IDT72521 1Kx 18 —1Kx 18 40 35 1265 NOW E5.15
IDT7271 512 x 9 Single Memory Bank TBD 25 825 NOW E 517
IDT7272 1K x 9 Single Memory Bank TBD 25 825 NOW E5.17
IDT7273 2K x 9 Single Memory Bank TBD 25 825 NOW E 517
CLOCKED BIDIRECTIONAL FIFOst
IDT72605 256 x 18 — 2562 x 18 30 25 1375 3Q'92 E 5.16
IDT72615 512x18—512x 18 30 25 1375 NOW E 5.16
PARALLEL FIFOs
IDT72401 64 x 4 35MHz  45MHz 192 NOW E5.12
IDT72402 64 x5 35MHz  45MHz 192 NOW E5.12
IDT72403 64 x 4 with OE 35MHz  45MHz 192 NOW E5.12
IDT72404 64 x 5 with OE 35MHz  45MHz 192 NOW E5.12
IDT72413 64 x 5 with OE, Almost-Empty, Almost-Full flags  35MHz ~ 45MHz 192 NOw E5.13
IDT7200 256 X 9 20 15 770 NOW E 5.1
IDT7201 512x9 20 15 770 NOW ES5.1
IDT7202 1Kx9 20 15 770 NOW E51
IDT7203 2K x 9 30 20 880 NOwW E5.2
IDT7204 4K x 9 30 20 880 NOwW E52
IDT7205 8K x 9 30 20 770 NOW E5.2
IDT7206 16K x 9 30 20 880 NOW E 5.2
FLAGGED FIFOs
IDT72021 IK x 9 with Half-Full, Aimost-Empty, 30 25 660 NOW E53
Almost-Full flags and OF
IDT72031 2K x 9 with Half-Full, Almost-Empty, 40 35 660 NOW E5.3
) Almost-Full flags and OE
IDT72041 4K x 9 with Half-Full, Aimost-Empty, 40 35 660 NOW E53
Almost-Full flags and OE
PARALLEL/SERIAL FIFOs
IDT72103 2K x 9 configurable Parallel/Serial I/O, 40 35 770 NOW E54
multiple flags, 50MHz serial rate and FLEXISHIFT
IDT72104 4K x 9 configurable Parallel/Serial /0, 40 35 770 NOW E5.4
multiple flags, 50 MHz serial rate and FLEXISHIFT
IDT72105 256 x 16 dedicated Parallel-to-Serial I/O, 30 25 550 NOW ES55
50MHz serial shift rate, multiple flags
IDT72115 512 x 16 dedicated Parallel-to-Serial I/O, 30 25 550 NOW ES55
50MHz serial shift rate, multiple flags
IDT72125 1K x 16 dedicated Parallel-to-Serial /O, 30 25 550 NOW E55
50MHz serial shift rate, multiple flags
IDT72131 2K x 9 dedicated Parallel-to-Serial I/O, 40 35 770 NOW E5.6
50MHz serial rate, multiple flags and FLEXISHIFT
IDT72132 2K x 9 dedicated Serial-to-Parallel I/0, 40 35 770 NOW ES7
50MHz serial rate, multiple flags and FLEXISHIFT
IDT72141 4K x 9 dedicated Parallel-to-Serial /0, 40 35 770 NOw E5.6
50MHz serial rate, multiple flags and FLEXISHIFT
IDT72142 4K x 9 dedicated Serial-to-Parallel /O, 40 35 770 NOW E57
50MHz serial rate, multiple flags and FLEXISHIFT
t — Clocked FIFO speeds are cycle times. All others are access times. W = additional or new information exists since the publication of Data Book Update 1
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High-Speed CMOS/BiCMOS Muliti-Port RAMs

+ Now offering 15ns dual-pbn SRAMSs! + World's first FourPort™ SRAMSs.
+ First synchronous dual-port is available and allows for + Complete family of x8, x3 and x16 dual-ports.
self-timed write cycles. + Dense dual-ports {128K).

« All dual-ports have true dual-ported memory cells which allow MIL-STD-883 compliant
simultaneous access from both ports.

Typical Data
’ h ) Max. Speed (ns) Power Book
Part Number - Description . Mil. - Com'l. (mW) Avail.  Page
DUAL-PORT_RAMs .
IDT7130 8K (1K x 8) MASTER: industry's most 30 25 325 NOW E®6.1
popular dual-port SRAM
IDT7140 8K (1K x 8) SLAVE: functions with 30 25 325 = NOW EG6.1
IDT7130 to provide 16-bit words or
wider; pin-compatible with IDT7130
IDT7030 8K (1K x 8) MASTER: high-speed 30 25 - 325 NOW E6.2
dual-port in DIP package with center-pin ground  ~
IDT7040 8K (1K x 8) SLAVE: high-speed dual-port 30 25 325 NOW EB6.2
in DIP package with center-pin ground
IDT7132 16K (2K x 8) MASTER: fastest available 30 25 325 NOW E63

speeds in this industry standard product;
now multiple sources

IDT7142 16K (2K x 8) SLAVE: functions with 30 25 325 NOW E®6.3

IDT7132 to provide 16-bit words or
wider; pin-compatible with IDT7132

IDT7032 16K (2K x 8) MASTER: high-speed 30 25 325 NOW E6.4
dual-port in DIP package with center-pin ground

IDT7042 16K (2K x 8) SLAVE: high-speed dual-port 30 25 325 NOW Eé64
in DIP package with center-pin ground

IDT71321 16K (2K x 8) MASTER: high-speed dual-port 30 25 325 NOW E6.5
with interrupt output

IDT71421 16K (2K x 8) SLAVE: functions with 30 25 - 325 NOW E6.5

IDT71321 to provide 16-bit words or
wider; pin-compatible with IDT71321

IDT7133 32K (2K x 16) MASTER: high-speed 35 25 500 NOW Es68
dual-port with busy

IDT7143 32K (2K x 16) SLAVE: functions with 35 25 500 NOW E&6.8
IDT7133 to provide 32-bit words or wider

IDT7134 32K (4K x 8) high-speed operation in 35 25 500 NOW E®6.9
systems where on-chip arbitration is not needed

IDT71342 32K (4K x 8) with semaphores 45 35 500 NOW E6.10

IDT7024 64K (4K x 16) with busy, interrupt 35 25 750 NOW E6.14
semaphore and master/slave select

IDT7005 64K (8K x 8) with busy, interrupt, 45 35 750 NOW E6.13
semaphore and master/slave select

IDT7025 128K (8K x 16) industry's largest mono- 35 25 750 NOW E®6.16

lithic dual-port RAM with busy, interrupt,
semaphores and master/slave select

IDT7006 128K (16K x 8) with busy, interrupt, 45 35 750 NOW E&6.15
semaphore and master/slave select
IDT7012 18K (2K x 9) high-speed operation in 30 25 400 NOW E6.6

systems where on-chip arbitration is not needed
B = additional or new information exists since the publication of Data Book Update 1
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High-Speed CMOS/BiCMOS Multi-Port RAMs

Typical Data
Max. Speed (ns) Power Book
Part Number Description Mil. Com'’l. (mW) Avail. Page
IDT70121 18K (2K x 9) MASTER: high-speed dual-port 30 25 400 NOW E&7
with busy and interrupt
IDT70125 18K (2K x 9) SLAVE: functions with 30 25 400 NOW Eé67
IDT70121 to provide 18-bit words or wider
with busy and interrupt
FourPort RAMs
IDT7050 8K (1K x 8) FourPort SRAM offers 30 25 750 NOW E6.17
increased system performance in
multiprocessor systems that have a need
to communicate in real time
IDT7052 16K (2K x 8) FourPort SRAM offers added 30 25 750 NOW E&6.18
benefits for high-speed systems in which
multiple access is required in the same cycle
SYNCHRONOUS DUAL-PORT RAM
iDT7099 36K (4K x 9) Synchronous dual-portwith -~ & © . 25 " 207 . 900 NOW  E612.
. registered data input, address, and control . - e L
i lines. Speeds listed are cycle time
BiCMOS DUAL-PORT RAM

IDT7014 =~ ' 36K (4K x 9) high-speed, dual-port = 20 L0 45 ¢
b processed:tising our. BICEMOS process - : :

- 900

~ Now

E611 .

M = additional or new information exists since the publication of Data Book Update 1
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High-Speed CMOS and BiCMOS Module Products

» High-density, high-performance module products for commer-
cial and military applications

+ Standard module products are usedin a wide range of applica-
tions, such as personal computers, workstations, video sys-
tems, data communications, telecommunications, add-on VME-
type cards, test systems, DSP systems, electronic surveillance,
guidance systems, and intelligent controller systems.

+ Fully customized module solutions are available to achieve
optimum system integration and performance. Custom mod-
ules take advantage of IDT’s experienced design, test, and
manufacturing teams all working with the highest- performance
components available.

.

.

Modules are built using state-of-the-art techniques in surface-
mounttechnology. Typically, monolithiccomponents are double-
sided surface mounted onto multi-layered FR-4 epoxy laminate
substrates or co-fired ceramic substrates

A wide variety of module packages are available offering the
optimum combination of pin count and board area. Some of
these packages include industry standard DIPs, ZIPs, SIMMs
and PGAs, in addition to other unique module packaging, such
as SIPs, DSIPs, QIPs, HIPs, and advanced high-density con-
nectors

FourPort multichip module available, as wellas custom multichip
module capabilities

Data

Max. Speed (ns) Book
Part Number Description Mil. Com'l. Avail. Page
CUSTOM MODULES AND MULTICHIP MODULES
Memory-based Modules — SRAM, DRAM, non-volatile RAM NOW
CPU-based Modules — RISC, CISC, DSP, custom ASIC NOW
Please consult factory or call your local sales representative for more details.
SRAM MONOLITHICS
IDT71M024 128K x 8 Static RAM 60 60 NOwW E7.33
IDT71M025 128K x 8 Static RAM 60 60 NOW E 733
SRAM MODULES
IDT7MP4104 1M x 32 Static RAM Module — 20 3Q'92 E7.14
IDT7MP4045 256K x 32 Static RAM Module — 20 NOW E717
IDT7M4077 256K x 32 Static RAM Module 25 20 NOW E7.15
IDT7MB4067 256K x 32 Static RAM Module —_ 20 NOwW E7.16
1IDT7M4013 128K x 32 Static RAM Module 25 20 NOW E7.18
IDT7MP4036 64K x 32 Static RAM Module — 12 NOwW E7.19
IDT7M4003 32K x 32 Static RAM Module 25 20 NOW E7.18
DT7MP4031 16K x 32 Static RAM Module — 10 NOwW E7.20
IDT7MB4065 256K x 20 Static RAM Module — 20 NOW E7.21
IDT7MP4047 512K x 16 Static RAM Module — 70 NOW E7.22
IDT7MP4046 256K x 16 Static RAM Module — 70 NOW E7.22
IDT7MB4066 256K x 16 Static RAM Module — 20 NOow E7.21
IDT7MP4027 64K x 16 Static RAM Module — 12 NOW E7.23
IDT7MB4040 256K x 9 Static RAM Module —_— 12 NOW E7.24
IDT7MB4084 2M x 8 Static RAM Module — 55 3Q'92 E7.25
IDT7MP4059 2M x 8 Static RAM Module — 55 3Q'92 E7.26
IDT7M4048 512K x 8 Static RAM Module 30 25 NOW E7.27
IDT7MB4048 512K x 8 Static RAM Module — 25 NOW E7.27
IDT7MP4058 512K x 8 Static RAM Module — 70 NOW E7.29
IDT7M4068 256K x 8 Static RAM Module 30 25 NOW E 7.30
IDT7MB4068 256K x 8 Static RAM Module — 20 NOW E7.30
IDT7MP4034 256K x 8 Static RAM Module — 12 NOW E7.32
486 MICROPROCESSOR SECONDARY CACHE MODULES
IDT7MB6091 128KB Secondary Cache Module for the 486 CPU —  33MHz NOW E7.37
IDT7MB6089 128KB Secondary Cache Module for the 486 CPU —  33MHz NOW E7.36

W = additional or new information exists since the publication of Data Book Update 1
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High-Speed CMOS and BiCMOS Module Products

Data
: : : Max. Speed (ns) Book
Part Number : Description Mil. Com'l Avail. Page
IDT7MP6085 128KB Secondary Cache Module for the 486 CPU . —  50MHz NOwW E7.35
IDT7MP6086 128KB Secondary Cache Module for the 486 CPU —  50MHz NOwW E7.38
IDT7MP6087 256KB Secondary Cache Module for the 486 CPU —  50MHz NOw E 7.35
R4000 MICROPROCESSOR SECONDARY CACHE MODULES
IDT7MP6048 Flexi-Cache™ Development Tool for the - 17 NOwW E7.40
IDT79R4000 CPU (1MB version) o '
IDT7MP6068 Flexi-Cache™ Development Tool for the . - 25 2H'92 E7.40
IDT79R4000 CPU (4MB version) .
IDT7MP6074 256KB Secondary Cache Module Block — 15 2H'92 E7.34
for the IDT79R4000 CPU
IDT7MP6084 1MB Secondary Cache Module Block S —_ 17 2H'92 E7.34
for the IDT79R4000 CPU
IDT7MP6094 4MB Secondary Cache Module Block — 25 2H'92 E7.34
i for the IDT79R4000 CPU . .
DUAL-PORT MODULES
IDT7M1014 4K x 36 Dual-Port Module : 20 15 4Q'92 E74
IDT7M1024 4K x 36 Synchronous Dual-Port Module : 25 20 4Q'92 E75
IDT7M1012 2K x 36 Dual-Port Module 35 30 NOW E76
IDT7M1002 16K x 32 Dual-Port Module 40 35 NOW E73 -
IDT7MB6036 128K x 16 Dual-Port (Shared Memory) Module - 40 NOwW E77
IDT7MB1006 64K x 16 Dual-Port Module — - 35 NOW E78
IDT7MB6046 64K x 16 Dual-Port (Shared Memory) Module — 40 NOW E77
IDT7MB1008 32K x 16 Dual-Port Module — 35 “+ NOow E78
IDT7MB6056 32K x 16 Dual-Port (Shared Memory) Module — 40 NOw E7.8
IDT7M1005 16K x 9 Dual-Port Module- : : 45 35 NOwW E79
IDT7M1004 8K x 9 Dual-Port Module ‘ 45 35 NOwW E79
IDT7M1001 128K x 8 Dual-Port Module - : 50 40 NOW E7.10
IDT7MP1021 128K x 8 Dual-Port Module — 40 1Q'93 E7.11
IDT7M1003 64K x 8 Dual-Port Module" v : 50 40 NOwW E7.10
IDT7MP1023 64K x 8 Dual-Port Module ' — 40 NOwW E7.11
IDT7M137 32K x 8 Dual-Port Module 55 40 NOW - B83
FourPort MODULES )
IDT70M74 4K x 16 FourPort Multichip Module 30 25 1H'93 E7.2
FIFO MODULES : : .
IDT7M208 64K x 9 FIFO Module : : . 35 25 NOwW E7.13
-IDT7M207 32K x 9 FIFO Module . '35 25 NOW E7.13
IDT7MP2009 32K x 18 FIFO Module . — 25 NOwW -E7.12
IDT7MP2010 16K x 18 FIFO Module : — 30 NOW E7.12
Flexi-Pak~ MODULES . ‘ L ' . L
IDT7M7004 1M EEPROM Module . L 95 . 75 NOW E742
IDT7M7005 512K SRAM/512K EEPROM Module ) 25/95° 20/75 NOW " E743
LOGIC MODULES ) .
IDT7MP9244 32-bit Buffer/Driver Module ) ) —_ C - NOwW E7.44
IDT7MP9245 32-bit Bidirectional Transceiver Module - C NOW E 7.44
B = additional or new information exists since the publication of Data Book Update 1
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Integrated Device Technology, Inc.

FIFO
CROSS REFERENCE GUIDE

AMD IDT AMD IDT AMD IDT
Am7200 IDT72008/L Am7202 IDT7202SA/LA Am7204 IDT7204S/L
Am7200-25PC 25TP Am7202-50RC 50TP Am7204-40/BXA 40DB
Am7200-35PC 35TP Am7202-65RC 65TP Am7204-50/BXA 50DB
Am7200-50PC 50TP Am7202-80RC 80TP Am7204-65/BXA 65DB
Am7200-65PC 65TP Am7202-25JC 25J Am7204-80/BXA 80DB
Am7200-80PC 80TP Am7202-35JC 35J 67C401 IDT72401L
Am7200-25DC 25D Am7202, IDT7202SA/LA 67C401-35N 35P
Am7200-35DC 35D Am7202-50JC 504 67C401-25N 25P
Am7200-50DC 50D Am7202-65JC 65J 67C401-15N 15P
Am7200-65DC 65D Am7202-80JC 80J 67C401-10N 10P
Am7200-80DC 80D Am7202-25DC 25D 67C401-35J 35D
Am7200-25RC 25TP Am7202-35DC 35D 67C401 IDT72401L
Am7200-35RC 35TP Am7202-50DC 50D 67C401-25J 25D
Am7200-50RC 50TP Am7202-65DC 65D 67C401-154 15D
Am7200-65RC 65TP Am7202-80DC 80D 67C401-10J 10D
Am7200-80RC 80TP Am7202-40/BXA 40DB 67401
Am7200-25JC 25J Am7202-50/BXA 50DB 67401A-N 15P
Am7200-35JC 35J Am7202-65/BXA 65DB 67401-N 10P
Am7200-50JC 50J Am7202-80/BXA 80DB 67401A-J 15D
Am7200-65JC 65J Am7203 IDT7203S/L 67401-J 10D
Am7200-80JC 804 Am7203-25PC 25P C67401
Am7200-40/BXA 40DB Am7203-35PC 35P C67401A-N 15P
Am7200-50/BXA 50DB Am7203-50PC 50P C67401-N 10P
Am7200-65/BXA 65DB Am7203-65PC 65P C67401A-J 15D
Am7200-80/BXA 80DB Am7203-80PC 80P C67401-J 10D
Am7201 IDT7201SA/LA Am7203-25RC 25TP 57C401
Am7201-25PC 25P Am7203-35RC 35TP 57C401-12J 150B
Am7201-35PC 35P Am7203-50RC 50TP 57401
Am7201-50PC 50P Am7203-65RC 65TP 57401A-J 10DB
Am7201-65PC 65P Am7203-80RC 80TP 57401-J 10DB
Am7201-80PC 80P Am7203-25JC 25J C57401
Am7201-25RC 25TP Am7203-35JC 35J C57401A-J 10DB
Am7201-35RC 35TP Am7203-50JC 50J C57401-J 10DB
Am7201-50RC 50TP Am7203-65JC 65J 67C402 IDT72402L
Am7201-65RC 65TP Am7203-80JC 80J 67C402-35N 35P
Am7201-80RC 80TP Am7203-35DC 35D 67C402-25N 25P
Am7201-25JC 254 Am7203-50DC 50D 67C402-15N 15P
Am7201-35JC 35J Am7203-65DC 65D 67C402-10N 10P
Am7201-50JC 50J Am7203-80DC 80D 67C402-35J 35D
Am7201-65JC 65J Am7203-40/BXA 40DB 67C402-25J 25D
Am7201-80JC 80J Am7203-50/BXA 50DB 67C402-15J 15D
Am7201-25DC 25D Am7203-65/BXA 65DB 67C402-10J 10D
Am7201-35DC 35D Am7203-80/BXA : 80DB 67402
Am7201-50DC 50D Am7204 IDT7204S/L 67402A-N 15P
Am7201-65DC 65D Am7204-25PC 25P 67402-N 10P
Am7201-80DC 80D Am7204-35PC 35P 67402A-J 15D
Am7201-40/BXA 40DB Am7204-50PC S0P 67402-J 10D
Am7201-50/BXA 50DB Am7204-65PC 65P C67402
Am7201-65/BXA 65DB Am7204-80PC 80P C67402A-N 15P
Am7201-80/BXA 80DB Am7204-25JC 25J C67402-N 10P
Am7202 IDT7202SA/LA Am7204-35JC 354 C67402A-J 15D
Am7202-25PC 25P Am7204-50JC 50J C67402-J 10D
Am7202-35PC 35P Am7204-65JC 65J 57C402
Am7202-50PC 50P Am7204-80JC 80J 57C402-12J 150B
Am7202-65PC 65P Am7204-35DC 35D 57402
Am7202-80PC 80P Am7204-50DC 50D 57402A-J 10DB
Am7202-25RC 25TP Am7204-65DC 65D 57402-J 10DB
Am7202-35RC 35TP Am7204-80DC 80D C57402
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FIFO CROSS REFERENCE

AMD IDT MOSEL IDT MOSEL IDT
C57402 IDT72402L MS7200 1DT7200 MS7202A IDT7202S/L
57402A-J 100B MS7200-25NC 25TP MS7202A-50PC 50P
57402-J 10DB MS7200-35NC 35TP MS7202A-80PC 80P
C57402 M§7200-50NC 50TP MS7202AL-25JC 25J
C57402A-J 10DB MS7200-80NC 80TP MS7202AL-354C 354
C57402-J 10DB MS7200-25JC 254 MS7202AL-50JC 50J
67C4013 IDT72403L MS7200-35JC 35J MS7202AL-80JC 80J
67C4013-35N 35P MS7200-50JC 50J MS7202AL-25NC 25TP
67C4013-25N 25P MS7200-80JC 80J MS7202AL-35NC 35TP
67C4013-15N 15P MS7200L-25NC 25TP MS7202AL-50NC 50TP
67C4013-10N 10P MS7200L-35NC 25TP MS7202AL-80NC 80TP
67C4013-35J 35D MS7200L-50NC 25TP MS87202AL-25PC 25P
67C4013-25J 25D MS7200L-80NC 25TP MS7202AL-35PC 35P
67C4013-15J 15D MS7200L-25JC 25J MS7202AL-50PC 50P
67C4013-10J 10D MS7200L-35JC 35J MS7202AL-80PC 80P
57C4013 MS7200L-50JC 50J MS7203 IDT7203
57C4013-12J 15DB MS7200L-80JC 80J MS7203-35JC 35J
67C4023 IDT72404L MS7201 IDT7201 M§7203-50JC 50J
67C4023-35N 35P MS7201-50PC S0P M§87203-80JC 80J
67C4023-25N 25P MS7201-65PC 65P MS7203-35NC 35TP
67C4023-15N 15P MS7201-80PC 80P MS7203-50NC 50TP
67C4023-10N 10P MS7201-120PC 120P MS7203-80NC 80TP
67C4023-35J 35D MS7201A MS7203-35PC 35P
67C4023-25J 25D MS7201A-25JC 25J MS7203-50PC 50P
67C4023-15J 15D MS7201A-35JC 354 MS7203-80PC 80P
67C4023-10J 10D MS7201A-50JC 50J MS87203L-35JC 35J
57C4023 MS7201A-80JC 80J MS7203L-50JC 50J
57C4023-12J 15DB MS7201A-25NC 25TP MS7203L-80JC 80J.
67C4033 IDT72413L MS7201A-35NC 35TP MS7203L-35NC 35TP
67C4033-15N 25P MS7201A-50NC 50TP MS7203L-50NC 50TP
67C4033-10N 25P MS7201A-80NC 80TP MS7203L-80NC 80TP
67C4033-15J 25D MS7201A-25PC 25P MS7203L-35PC 35P
67C4033-10J 25D MS7201A-35PC 35P MS7203L-50PC 50P
67C413 MS7201A-50PC S0P MS7203L-80PC 80P
67C413-40N 45P MS7201A-80PC | 80P
67C413-40J 45D MS7201AL-25JC 25J
67413 MS7201AL-35JC 35J
67413-25N 25P MS7201AL-50JC 504
67413A-35N 35P MS7201AL-80JC 80J
67413-25J 25D MS7201AL-25NC [ 25TP
67413A-35J 35D MS7201AL-35NC 35TP
57C4033 ) MS7201AL-50NC 50TP
57C4033-12J 25DB MS7201AL-80NC 80TP
MS7201AL-25PC | 25P
MS7201AL-35PC 35P
MS7201AL-50NC 50P
MS7201AL-80PC 80P
MS7202A IDT7202S/L
MS7202A-25JC 25J
MS7202A-35JC 35J
MS7202A-50JC 50J
MS7202A-80JC 80J
MS7202A-25NC 25TP
MS7202A-35NC 35TP
MS7202A-50NC 50TP
MS7202A-80NC 80TP
MS7202A-25PC 25P
MS7202A-35PC 35P
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FIFO CROSS REFERENCE

SGS IDT Qsl IDT Samsun. IDT
MK4501 IDT7201SA/LA QS8201 IDT7201SA/LA KM75C01A IDT7201SA/LA
MK4501N-65 65P QS8201-15 15TP KM75C01AP-15 15P
MK4501N-80 80P QS8201-20P 20TP KM75C01AP-20 20P
MK4501N-10 80P QS8201-25P 25TP KM75C01AP-25 25P
MK4501N-12 120P QS88201-35P 35TP KM75C01AP-35 35P
MK4501N-15 120P QS8201-50P 50TP KM75C01AP-50 50P
MK4501N-20 120P QS8201-80TP - 80TP KM75C01AP-80 80P
MK4501K-65 65J QS8201-15JR 15J KM75C01AJ-15 154
MK4501K-80 8oJ QS8201-20JR 20J KM75C01AJ-20 20J
MK4501K-10 80J Q88201-25JR 25J KM75C01AJ-25 25J
MK4501K-12 120J | QS8201-35JR 35J KM75C01AJ-35 354
MK4501K-15 1204 QS8201-50JR 50J KM75C01AJ-50 50J
MK4501K-20 120J QS8201-80JR 80J KM75C01AJ-80 - 80J
MK4503 IDT7203S/L QS8201-25P6 25P KM75C01AN-15 15TP
MK4503N-50 50P QS8201-35P6 35P KM75C01AN-20 20TP
MK4503N-65 65P QS8201-50P6 50P KM75C01AN-25 25TP
MK4503N-80 80P QS58201-80P6 80P KM75C01AN-35 35TP
MK4503N-10 80P QS8201-1583 1550 KM75C01AN-50 50TP
MK4503N-12 120P QS8201-20S3 20S0 KM75C01AN-80 80TP
MK4503N-15 120P QS8201-25S83 2550 KM75C02A IDT7202SA/LA
MK4503N-20 120P QS8201-35S3 3580 KM75C02AP-15 15P
MK4503K-50 50J QS8201-50S3 5080 KM75C02AP-20 20P
MK4503K-65 654 QS8202 IDT7202SA/LA © KM75C02AP-25 25P
MK4503K-80 80J QS8202-15 15TP KM75C02AP-35 35P
MK4503K-10 80J QS8202-20P 20TP KM75C02AP-50 50P
MK4503K-12 120J QS8202-25P 25TP KM75C02AP-80 80P
MK4503K-15 120J QS8202-35P 35TP KM75C02AJ-15 15J
MK4503K-20 120J QS8202-50P 50TP KM75C02AJ-20 204
QS8202-80TP 80TP KM75C02AJ-25 25J
. QS8202-15JR 154 KM75C02AJ-35 35J
Dallas 1DT QS8202-20JR 20J KM75C02AJ-50 504
DS2009 iDT7201SA/LA QS8202-25JR 25J KM75C02AJ-80 80J
DS2009-35 35P QS8202-35JR 35J KM75C02AN-15 15TP
DS2003-50 50P QS8202-50JR 50J KM75C02AN-20 20TP
DS2009-65 65P QS8202-80JR 80J KM75C02AN-25 25TP
DS2009-80 80P QS8202-25P6 25P - KM75C02AN-35 35TP
DS2009R-35 35J KM75C02AN-50 50TP
DS2008R-50 50J KM75C02AN-80 80TP
DS2009R-65 65J Tl IDT KM75C03A IDT7203SA/LA
DS2009R-80 80J 54/74ALS236 1DT72401L KM75C03AP-25 25P
DS2010 IDT7202SA/LA SN74ALS236-30N 35P KM75C03AP-35 35P
DS2010-35 35P SN54ALS236-25J 25DB KM75C03AP-50 50P
DS2010-50 50P 54/74ALS234 IDT72403L KM75C03AP-80 80P
DS2010-65 65P SN74ALS234-30N 35P KM75C03AJ-25 25J
DS2010-80 80P SN54ALS234-25J 25DB KM75C03AJ-35 35J
DS2010R-35 35J 54/74ALS235 IDT72413L " KM75C03AJ-50 504
DS2010R-50 50J SN74ALS235-25N 25P KM75C03AJ-80 80J
DS2010R-65 65J SN74ALS235-25DW 2580 KM75C03AN-25 25TP
DS2010R-80 80J SN54ALS235-20J 25DB KM75C03AN-35 35TP
DS2011 IDT7203S/L KM75C03AN-50 50TP
DS2011-35 35P KM75C03AN-80 80TP
DS2011-50 50P
DS2011-65 65P
DS2011-80 80P
DS2011R-35 35J
DS2011R-50 50J
DS2011R-65 65J
DS2011R-80 80J
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FIFO CROSS REFERENCE

SHARP IDT Cypress IDT Cypress IDT
LH5495 IDT7200L CY7C420 IDT7201SA/LA CY7C428 IDT7203S/L
LH5495D-15 15TP CY7C420-30PC 25P CY7C428-20PC 20P
LH5495D-25 25TP CY7C420-40PC 35P CY7C428-25PC 25P
LH5495D-35 35TP CY7C420-65PC 65P CY7C428-30PC 25P
LH5495U-15 15J CY7C420-30DC 25D CY7C428-40PC 35P
LH5495U-25 25J CY7C420-40DC 35D CY7C428-65PC 65P
LH5495U-35 35J CY7C420-65DC 65D CY7C428-20DC 20D
LH5496 IDT7201L CY7C420-30DMB 300B CY7C428-25DC 25D
LH5496-20 20P CY7C420-40DMB 40DB CY7C428-30DC 25D
LH5496-25 25P CY7C420-65DMB 65DB CY7C428-40DC 35D
LH5496-35 35P CY7C421 CY7C428-65DC 65D
LH5496-50 50P CY7C421-30PC 25TP CY7C428-25DMB 20DB
LH5496D-15 15TP CY7C421-40PC 35TP CY7C428-30DMB 30DB
LH5496D-20 20TP CY7C421-65PC 65TP CY7C428-40DMB 40DB
LH5496D-25 25TP CY7C421-30JC 25J CY7C428-65DMB 65DB
LH5496D-35 35TP CY7C421-40JC 354 CY7C429
LH5496D-50 50TP CY7C421-65JC 65J CY7C429-20PC 20TP
LH5496U-15 15J CY7C421-30VC 25Y CY7C429-25PC 25TP
LH5496U-20 204 CY7C421-40VC 35Y CY7C423-30PC 25TP
LH5496U-25 25J CY7C421-65VC 65Y CY7C429-40PC 35TP
LH5496U-35 35J CY7C421-30DC 25TC CY7C429-65PC 65TP
LH5497 IDT7202L CY7C421-40DC 35TC CY7C429-20JC 20J
LH5497-20 20P CY7C421-65DC 65TC CY7C429-25JC 254
LH5497-25 25P CY7C421-30DMB 307CB CY7C429-30JC 25J
LH5497-35 35P CY7C421-40DMB 407CB CY7C429-40JC 35J
LH5497-50 50P CY7C421-65DMB 65TCB CY7C429-65JC 65J
LH5497D-20 20TP CY7C421-30LMB 30LB CY7C429-20DC 20TC
LH5497D-25 25TP CY7C421-40LMB 40LB CY7C429-25DC 25TC
LH5497D-35 35TP CY7C421-65LMB 65LB CY7C429-30DC 25TC
LH5497D-50 50TP CY7C424 IDT7202SA/LA CY7C429-40DC 35TC
LH5497U-20 20J CY7C424-30PC 25P CY7C429-65DC 65TC
LH5497U-25 254 CY7C424-40PC 35P CY7C429-20VC 20Y
LH5497U-35 35J CY7C424-65PC 65P CY7C429-25VC 25Y
LH5498 IDT7203 CY7C424-30DC 25D CY7C429-30VC 30Y
LH5498-20 20P CY7C424-40DC 35D CY7C429-40VC 40Y
LH5498-25 25P CY7C424-65DC 65D CY7C429-65VC 65Y
LH5498-35 35P CY7C424-30DMB 30DB CY7C429-25DMB 20TCB
LH5498-50 50P CY7C424-40DMB 400B CY7C429-30DMB 307CB
LH5498D-20 20TP CY7C424-65DMB 650B CY7C429-40DMB 40TCB
LH5498D-25 25TP CY7C425 CY7C429-65DMB 65TCB
LH5498D-35 35TP CY7C425-30PC 25TP CY7C432/433 IDT7204S
LH5498D-50 50TP CY7C425-40PC 35TP CY7C432-25PC 25P
LH5498U-20 20J CY7C425-65PC 65TP CY7C432-30PC 25P
LH5498U-25 254 CY7C425-30JC 254 CY7C432-40PC 35P
LH5498U-35 354 CY7C425-40JC 354 CY7C432-65PC 65P .
LH5499 IDT7204 CY7C425-65JC 65J CY7C432-25DC 25D
LH5499-20 20P CY7C425-30VC 25Y CY7C432-30DC 25D
LH5499-25 25P CY7C425-40VC 35Y CY7C432-40DC 35D
LH5499-35 35P CY7C425-65VC 65Y CY7C432-65DC 65D
LH5499-50 50P CY7C425-30DC 25TC CY7C432-25DMB 25DB
LH5499U-20 20J CY7C425-40DC 35TC CY7C432-30DMB 30DB
LH5499U-25 25J CY7C425-65DC 65TC CY7C432-40DMB 40DB
LH5499-U35 354 CY7C425-30DMB 30T7CB CY7C432-65DMB 65DB
CY7C425-40DMB 40TCB CY7C433
CY7C425-65DMB 65TCB CY7C433-25PC 25TP
CY7C425-30LMB 30LB CY7C433-30PC 25TP
CY7C425-40LMB 40LB CY7C433-40PC 35TP
CY7C425-65LMB 65LB CY7C433-65PC 65TP
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Cypress DT Cypress IDT
CY7C433 IDT7204S CY7C404 1DT72404L
CY7C433-25VC 25Y CY7C404-25PC 25P
CY7C433-30VC 35Y CY7C404-15PC 15P
CY7C433-40VC 40Y CY7C404-10PC 10P
CY7C432/433 IDT7204S CY7C404-25DC 25D
CY7C433-65VC 65Y CY7C404-15DC 15D
CY7C433-25JC 25J CY7C404-10DC 10D
CY7C433-30JC 254 CY7C404-25DMB 25DB
CY7C433-40JC 35J CY7C404-15DMB 150B
CY7C433-65JC 654 CY7C404-10DMB 10DB
CY7C433-30DMB 30TCB
CY7C433-40DMB 40TCB
CY7C433-65DMB 65TCB
CY7C433-30LMB 30LB
CY7C433-40LMB 40L8B
CY7C433-65LMB 65LB
CY3341 IDT72401L
CY3341-2PC 10P
- CY3341PC 10P
CY3341-2DC 10D
CY3341DC 10D
CY3341-2DMB 10DB
CY3341DMB 10DB
CY7C401
CY7C401-25PC 25P
CY7C401-15PC 15P
CY7C401-10PC 10P
CY7C401-5PC 10P
CY7C401-25DC 25D
CY7C401-15DC 15D
CY7C401-10DC 10D
CY7C401-5DC 10D
CY7C401-25DMB 25DB
CY7C401-15DMB 15DB
CY7C401-10DMB 10DB
CY7C402 IDT72402L
CY7C402-25PC 25P
CY7C402-15PC 15P
CY7C402-10PC 10P
CY7C402-5PC 10P
CY7C402-25DC 25D
CY7C402-15DC 15D
CY7C402-10DC 10D
CY7C402-5DC 10D
CY7C402-25DMB 25DB
CY7C402-15DMB 15DB
CY7C402-10DMB 10DB
CY7C403 IDT72403L
CY7C403-25PC 25P
CY7C403-15PC 15P
CY7C403-10PC 10P
CY7C403-25DC 25D
CY7C403-15DC 18D
CY7C403-10DC 10D
CY7C403-25DMB 25DB
CY7C403-15DMB 15DB
CY7C403-10DMB 10DB
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SMP
CROSS REFERENCE GUIDE
Integrated Device Technology, Inc.
CYPRESS IDT CYPRESS IDT
CY7C130-35PC IDT7130SA35P CY7C140-35PC IDT7140SA35P
45PC 45pP 45PC 45P
55PC 55P 55PC 55P
35DC 35C 35DC 35C
45DC 45C 45DC 45C
55DC 55C 55DC 55C
35LC 3548 35LC 35L48
45L.C 45148 45LC 45148
55LC 55L48 55LC 55148
45DMB 45CB 45DMB 45CB
55DMB 55CB 55DMB 55CB
45LMB 451488 45.MB 45148B
55|.MB 551488 55LMB 55L48B
CY7C131-25JC IDT7130SA25J CY7C141-25JC IDT7140SA25J
35JC 35J 354C 35J
45JC 454 45JC 45J
55JC 55J 55JC 55J
35LC 3552 3sL.C 35052
45LC 45152 45LC 45152
55LC 55152 55LC 55152
45LMB 451528 45LMB 451528
55LMB 55L52B 55LMB 55L528B
CY7C132-35PC IDT7132SA35P CY7C142-35PC IDT7142SA35P
45PC 45P 45PC 45P
55PC 55P 55PC 55P
35DC 35C 35DC 35C
45DC 45C 45DC 45C
55DC 55C 55DC 55C
35LC 35L48 35L.C 35L48
45LC 45L48 45L.C 45048
55.C 55148 55L.C 55L48
45DMB 45CB 45DMB 45CB
55DMB 55CB 55DMB 55CB
45LMB 45L48B 45LMB 451488
55LMB 551488 55LMB 551488
CY7C136-25JC IDT713218A25J CY7C146-25JC IDT71421SA25J
35JC 35J 35JC 35J
45JC 45J 45JC 45J
55JC 55J 55JC 55J
35LC 35L52 35LC 35L52
45LC 45152 45LC 45152
55LC 55152 55LC 55L52
451.MB 451528 45LMB 450528
55LMB 55L52B 55LMB 55L.528
AMD IDT
AM2130-55PC IDT7130SA55P
70PC 70P
10PC 100P
55DC 55C
70DC 70C
10DC 100C
70/BXC 70CB
10/BXC 100CB
12/BXC 120CB
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SSD
CROSS REFERENCE GUIDE
Integrated Device Technology, Inc.
CYPRESS/MULTICHIP IDT P/N IDT P/N CYPRESS/MULTICHIP
P/N DIRECT SIMILAR ORG/PACKAGE

EQUIVALENT PART
CYM1240HD-35MB 7M4042S35CE 1 MEG (256K X 4) JEDEC
CYM1240HD-45MB 7M4042545CB 28 PIN DIP
CYM1420HD-25C 8M824S25C 8MB824S25P 1 MEG (128K X 8) JEDEC |
CYM1420HD-30C 8M824S30C 8MB824S30P 32 PIN DIP
CYM1420PD-30C 8M824S30N 8MB824S30P
CYM1420HD-35C 8M824S35C 8MB824S35P
CYM1420PD-35C 8M824835N 8MB824S35P
CYM1420HD-45C 8M824545C 8MB824S45P
CYM1420PD-45C 8M824S45N 8MB824S45P
CYM1420HD-55C 8M824S50C

8M824S50N
CYM1420HD-70C 8M824S70C

8M824S70N
CYM1420HD-35MB 8M824S40CB
CYM1420HD-45MB 8M824S45CB
CYM1420HD-55MB 8MB24S55CB
CYM1421HD-70MB 8M824S70CB 1 MEG (128K X 8) JEDEC
CYM1421HD-85MB 8M824885CB 32 PINDIP
CYM1421HD-100MB 8M824S100CB [Low power version]
CYM1422PS-30C 8MP824S30S 1 MEG (128K X 8)
CYM1422PS-35C 8MP824S35S 30 PIN SIP
CYM1422PS-45C 8MP824S40S
CYM1422PS-55C 8MP824S50S
CYM1441PZ-25C 7MP4034S525Z 2 MEG (256K X 8) JEDEC
CYM1441PZ-35C 7MP4034S35Z 60 PIN ZIP
CYM1441PZ-45C 7MP4034545Z
CYM1460PS-35C 7MP4008S358 4 MEG (512K X 8)
CYM1460PS-45C 7MP4008S45S 36 PINSIP
CYM1460PS-55C 7MP4008855S
CYM1460PS-70C 7MP4008S70S
CYM1461PS-70C 7MP4058L70S 7MP4008S70S 4 MEG (512K X 8)
CYM1461PS-85C 7MP4058L85S8 7MP4008L85S 36 PIN SIP
CYM1461PS-100C 7MP4058L100S 7MP4008L.100S :
CYM1464PD-25C 7MB4048S25P 4 MEG (512K X 8) JEDEC
CYM1464PD-30C 7MB4048S30P 32 PIN DIP
CYM1464PD-35C 7MB4048S35P
CYM1464PD-45C 7MB4048545P
CYM1464PD-55C 7MB4048S55P
CYM1464PD-70C 7M4048L70N
CYM1465PD-85C 7M4048L85N 4 MEG (512K X 8) JEDEC
CYM1465PD-100C 7M4048L100N 32 PIN DIP
CYM1465PD-120C 7M4048L120N
CYM1465PD-150C 7M4048L120N
CYM1466HD-35C 7M4048S35C 4 MEG (512K X 8) JEDEC
CYM1466LHD-35C 7M4048L35C 32 PIN DIP
CYM1466HD-35MB 7M4048S35CB
CYM1466LHD-35MB 7M4048L35CB
CYM1466HD-45C 7M4048S45C
CYM1466LHD-45C 7M4048L45C
CYM1466HD-45MB 7M4048545CB
CYM1466LHD-45MB 7M4048L45CB
CYM1466HD-55C 7M4048S55C
CYM1466LHD-55C 7M4048L55C
CYM1466HD-55MB 7M4048S55CB
CYM1466LHD-55MB 7M4048L.55CB
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CYM1466HD-70C 7M4048S70C 4 MEG (512K X 8) JEDEC
CYM1466LHD-70C 7M4048L70C 32 PIN DIP
CYM1466HD-70MB 7M4048S70CB

CYM1466LHD-70MB 7M4048L70CB

CYM1466HD-85C 7M4048S85C

CYM1466LHD-85C 7M4048L85C

CYM1466HD-85MB 7M4048S85CB

CYM1466LHD-85MB 7M4048L85CB

CYM1466HD-100C 7M4048S100C

CYM1466LHD-100C 7M4048L100C

CYM1466HD-100MB 7M4048S100CB

CYM1466LHD-100MB 7M4048L100CB

CYM1466HD-120C 7M40485120C

CYM1466LHD-120C 7M4048L120C

CYM1466HD-120MB 7M4048S120CB

CYM1466LHD-120MB 7M4048L120CB

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

CYM1541PD-25C 7MB4040S25P {2 MEG (256K X 9) |
CYM1541PD-35C 7MB4040S35P 44 PIN DIP !
CYM1541PD-45C 7MB4040S45P

CYM1610HD-20C 7MC4005S20CV 256K (16K X 16)
CYM1610HD-25C 7MC4005S25CV 40 PIN DIP
CYM1610HD-35C ) 7MC4005S835CV

CYM1610HD-45C 8MB56S40C

CYM1610HD-50C 8M656S50C

CYM1610HD-25MB 7MC4005525CVB

CYM1610HD-35MB 7MC4005535CVB

CYM1610HD-45MB B8M656540CB

CYM1610HD-50MB 8M656S50CB .

CYM1611HV-20C 7MC4005S20CV 256K (16K X 16)
CYM1611HV-25C 7MC4005825CV 36 PIN DSIP
CYM1611HV-30C 7MC4005S30CV

CYM1611HV-35C 7MC4005S35CV

CYM1611HV-45C 7MC4005545CV

CYM1611PV-20C 7MC4005S20CV

CYM1611PV-25C 7MC4005825CV

CYM1611PV-30C 7MC4005S30CV

CYM1611PV-35C 7MC4005835CV

CYM1611PV-45C 7MC4005545CV

CYM1620HD-30C 8M624S30C 1 MEG (64K X 16) JEDEC
CYM1620HD-35C 8M624S35C |40 PINDIP
CYM1620HD-45C 8M624S45C

CYM1620HD-50C 8M624S50C

CYM1620HD-45MB 8M624S45CB

CYM1620HD-50MB 8M624S50CB

CYM1621HD-25C 7M624825C 1 MEG (64K X 16), [
CYM1621HD-30C 7M624S30C (128K X 8), (256K X 4) - °
CYM1621HD-35C 7M624S35C 40 PIN DIP '
CYM1621HD-45C 7M624545C

CYM1621HD-25MB 7M624S25CB

CYM1621HD-30MB 7M624S30CB

CYM1621HD-35MB 7M6245S35CB

CYM1621HD-45MB 7M624S45CB

CYM1622HV-20C 7MP4027S20V 1 MEG (64K X 16)
CYM1622HV-25C 7MP4027825V 40 PIN DSIP
CYM1622HV-35C 7MP4027S35V ‘
CYM1622HV-45C 7MP4027S45V
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CYM1623HD-70MB 8M624S70CB 1 MEG (64K X 16) JEDEC
CYM1623HD-85MB 8M624S85CB 40 PIN DIP
CYM1623HD-100MB 8M624S100CB [low power version}
CYM1624PV-20C 7MP4028S20V 1 MEG (64K X 16)
CYM1624PV-25C 7MP4028S25V 40 PIN DSIP
CYM1624PV-35C 7MP4028S35V

CYM1624PV-45C 7MP4028845V

CYM1626PS-30C 8MP624S30S 1 MEG (64K X 16)
CYM1626PS-35C 8MP624S35S 40 PIN SIP
CYM1626PS-45C 8MP624S45S

CYM1641HD-25C 7M4016S25C 4 MEG (256K X 16)
CYM1641HD-35C 7M4016S35C 48 PIN DIP
CYM1641HD-45C 7M4016545C

CYM1641HD-55C 7M4016S55C

CYM1641HD-35MB 7M4016S35CB

CYM1641HD-45MB 7M4016S45CB

CYM1641HD-55MB 7M4016S55CB

CYM1821PZ-12C 7MP4031B12Z 512K (16K X 32) JEDEC
CYM1821PZ-15C 7MP4031S15Z 64 FR-4 ZIP
CYM1821PZ-20C 7MP4031S20Z

CYM1821PZ-25C 7MP4031825Z

CYM1821PZ-35C 7MP4031S35Z

CYM1821PZ-45C 7MP4031835Z

CYM1822HV-20C 7MC4032S20CV 512K (16K X 32)
CYM1822HV-25C 7MC4032525CV 88 PIN DSIP
CYM1822HV-30C 7MC4032S30CV

CYM1822HV-35C 7MC4032835CV

CYM1822HV-45C 7MC4032S45CV

CYM1828HG-20C 7M4003S20CH 1 MEG (32K X 32)
CYM1828HG-25C 7M4003S25CH 66 PIN HIP
CYM1828HG-25MB 7M4003525CHB

CYM1828HG-30C 7M4003S30CH

CYM1828HG-30MB 7M4003S30CHB

CYM1828HG-35C 7M4003535CH

CYM1828HG-35MB 7M4003S35CHB

CYM1828HG-45C 7M4003S45CH

CYM1828HG-45MB 7M4003545CHB

CYM1828HG-55C 7M4003S50CH

CYM1828HG-55MB 7M4003S50CHB

CYM1828HG-70C 7M4003S50CH

CYM1828HG-70MB 7M4003S70CHB

CYM1830HD-25C 7M4017S25C 2 MEG (64K X 32)
CYM1830HD-30C 7M4017S30C 60 PIN DIP
CYM1830HD-35C 7M4017535C

CYM1830HD-45C 7M4017545C

CYM1830HD-55C 7M4017S50C

CYM1830HD-35MB 7M4017S35CB

CYM1830HD-45MB 7M4017845CB

CYM1830HD-55MB 7M4017S50CB

CYM1831PZ-15C 7MP4036B15Z 2 MEG (64K X 32) JEDEC
CYM1831PZ-20C 7MP4036S20Z 64 PIN ZIP
CYM1831PZ-25C 7MP4036S25Z

CYM1831PZ-30C 7MP4036S30Z

CYM1831PZ-35C 7MP4036S35Z

CYM1831PZ-45C 7MP4036S352

CYM1831PM-15C 7MP4036B15M 2 MEG (64K X 32) JEDEC
CYM1831PM-20C 7MP4036S20M 64 PIN SIMM
CYM1831PM-25C 7MP4036S25M

CYM1831PM-30C 7MP4036S30M

CYM1831PM-35C 7MP4036S35M

CYM1831PM-45C 7MP4036S35M
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CYM1832PZ-25C 7MP4036S25Z 2 MEG (64K X 32)

CYM1832PZ-35C 7MP4036S35Z 60 PIN ZIP

CYM1832PZ-45C 7MP4036S35Z

CYM1832PZ-55C 7MP4036S35Z

CYM1838HG-20C 7M4013S20CH 4 MEG (128K X 32)

CYM1838HG-25C 7M4013S25CH 66 PIN HIP

CYM1838HG-25MB 7M4013S25CHB

CYM1838HG-30C 7M4013S30CH

CYM1838HG-30MB 7M4013S30CHB

CYM1838HG-35C 7M4013S35CH

CYM1838HG-35MB 7M4013S35CHB

CYM1838HG-45C 7M4013S45CH

CYM1838HG-45MB 7M4013S45CHB

CYM1838HG-55C 7M4013S50CH

CYM1838HG-55MB 7M4013S50CHB

CYM1838HG-70C 7M4013S50CH

CYM1838HG-70MB 7M4013S70CHB .

CYM1840PD-20C 7MB4067S20P 8 MEG (256K X 32)

CYM1840PD-25C 7MB4067S25P 60 PIN DIP

CYM1840HD-25C 7MB4067S25P

CYM1840PD-30C 7MB4067S30P

CYM1840HD-30C 7MB4067S30P

CYM1840PD-35C 7MB4067335P

CYM1840HD-35C 7MB4067S35P

CYM1840PD-45C 7MB4067S45P

CYM1840HD-45C 7MB4067S45P

CYM1840PD-55C 7MB4067S45P

CYM1840HD-55C 7MB4067S45P

CYM1841PZ-20C 7MP4045S20Z 8 MEG (256K X 32) JEDEC

CYM1841PZ-25C 7MP4045525Z 64 PIN ZIP

CYM1841PZ-30C 7MP4045S30Z

CYM1841PZ-35C 7MP4045S35Z

CYM1841PZ-45C 7MP4045545Z

CYM1841PZ-55C 7MP4045S55Z

CYM1841PM-20C 7MP4045520M 8 MEG (256K X 32) JEDEC

CYM1841PM-25C 7MP4045525M 64 PIN SIMM

CYM1841PM-30C 7MP4045S30M

CYM1841PM-35C 7MP4045S35M

CYM1841PM-45C 7MP4045545M

CYM1841PM-55C 7MP4045555M

CYM4210HD-30C 7205SL25P 8K X 9 FIFO

CYM4210HD-40C 72055L.25P 28 PIN DIP

CYM4210HD-50C 7205SL50P

CYM4210HD-60C 7205SL50P

CYM4210HD-85C 7205SL80P

CYM4210HD-40MB 7205SL30DB

CYM4210HD-50MB 7205SL50DB

CYM4210HD-60MB 7205S8L50DB

CYM4210HD-85MB 7205SL80DB

CYM4220HD-30C 7206SL25P 16K X 9 FIFO
1CYM4220HD-40C 7206SL25P 28 PIN DIP

CYM4220HD-50C 7206SL50P

CYM4220HD-60C 7206SL50P

CYM4220HD-85C 7206SL80P

CYM4220HD-40MB 7M206S40CB

CYM4220HD-50MB 7M206S50CB

CYM4220HD-60MB 7M206S60CB

CYM4220HD-85MB 7M206S85CB
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DENSE-PAC P/N IDT PIN IDT P/N DENSE-PAC
DIRECT SIMILAR ORG/PACKAGE
EQUIVALENT PART

DPS128M8N-70 71M024-70 1M (128K X 8) Monolithic

DPS128M8N-85 71M024-85 32 PIN DIP

DPS128M8N-100 71M024-100

DPS128M8N-120 71M024-120

DPS128M8N-150 71M024-120

DP816X5-XXX 7MP564 80K (16K X 5)
7MP564 28 PIN SIP

DPS16X17-25 7MC4005S25CV 256K (16K X 16)

DPS16X17-35 7MC4005S35CV 36 PIN DSIP

DPS16X17-45 7MC4005845CV

DPS16X17-55 7MC4005S55CV

DPS257-XXX 7M656 256K (16K X 16)
7M656 (32K X 8)
7M656 (64K X 4)
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

DPS1024-55C 7M624

DPS1026-25C 7M624 1 MEG (256K X 4),

DPS1026-35C 7M624 (128K X 8), (64K X 16)

DPS1026-45C 7M624 40 PIN DIP

DPS1026-55C 7M624

DPS1027-25C 7M624525C 1 MEG (256K X 4),

DPS1027-35C 7M624S35C (128K X 8), (64K X 16)

DPS1027-45C 7M624545C 40 PIN DIP

DPS1027-55C 7M624S55C

DPS128X32V3-70 7M4013S70CHB 4 MEG (128K X 32)

DPS128X32V3-85 7M4013S85CHB 66 PIN HIP

DPS128X32V3-100 7M4013S100CHB

DPS128X32V3-120 7M4013S100CHB

DPS128X32V3-150 7M4013S100CHB

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 7M812

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 (128K X 16), (256K X 8)
DPS6433-120C 7MP4034, 7M4017 60 PIN DIP .
DPS6433-150C 7MP4034, 7M4017 [low power version]
DPS6433-55C 7M4017855C 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
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DPS8B08-XXX 7MB64 64K (8K X 8)
7MB64 28 PIN DIP
DPSEM612-85C 8M6125850 512K (32K X 16)
DPS8M&12-100C 8MB125100C 40 PIN DIP
DPSBME12-120C 8MB125100C
DPSBM612-150C BMB125100C
DPS8M624-85C BM624585C 1TMEG (64K X 16)
DPSEMG24-100C BM6245100C 40 PIN DIP
DPSBM624-120C 8M6245100C
DPSBME24-150C BMB245100C
DPS8M656-350 8MB56540C 256K (16K X 16)
DPSBM656-40C BMB56540C 40 PIN DIP
DP58M656-700 BM656570C ‘
DPS10241-25C 7MC4001S35C TMEG (1024K X 1)
DPS10241-35C 7MC4001535CS 30 PIN SIP
DPS10241-45C 7MC4001545CS
DPS10241-55C 7MC4001555CS
DPS40256-XXX BMB56 256K (32K X 8)
BMB56 28 PIN DIP
DPS41257-XXX BMB56 256K (32K X 8)
BMB56 28 PIN DIP
DPS41288-70C BMB24570C BMB24L70N TMEG (128K X 8)
DPS41288-85C BMB24L85N 32 PINDIP
DPS41288-100C 8MB24L100N
DPS45128-85C 7MP4008 ZMEG (512K X 8)
DPS45128-100C 7MP4008 48 PIN DIP
DPS45128-120C 7MP4008
DPS45128-150C 7MP4008
DPS45120-85C 7M4016555C ZMEG (256K X 16)
DPS45129-100C 7M4016555C 48 PIN DIP
DPS45129-120C 7M4016555C
DPS45120-1500 7M4016555C
DPS512S8-85C 7M4048L85N 4 MEG (512K X 8)
DPS51258-100C 7M4048L 100N 32 PIN DIP
DPS51258-120C 7M4048L120N
DPS51258-150C 7M4048L120N
DPSa232v 7MA003SXXCH TMEG (32K X 32)
66 PIN HIP
DPE3232V 7M70045XXCH TMEG (32K X 32) EEPROM
66 PIN HIP
EDI P/N DT PIN 10T P/N EDI
DIRECT SIMILAR ORG/PACKAGE
EQUIVALENT PART
EDIB8128-70 71M025-70 TM (128K X 8) Monolithic
EDIBB128-85 71M025-85 32 PINDIP (1 CS)
EDI88128-100 71M025-100
EDI88130-70 71M024-70 TM (128K X 8) Monalithic
EDI83130-85 71M024-85 32 PIN DIP (2 CS)
EDI85130-100 71M024-100
EDIBMB128C35C6C BMB24535C BMB24535N, BMPB245355 1 MEG (128K X 8) JEDEC
EDIGMB128C45C60 BMB24545C 8MB24545N, BMPB24S455 32 PIN DIP
EDIBM8128C55C6C BMB24550C BMB24550N, BMPB824S50S
EDIBMB128C45C68 BMB24545C8
EDIBMB128C55C68 BMB24550C8
EDISMB128C70C68 8MB24S70CB
EDIBMB128C60P6C BMB24560N 8MB245600, BMP8245605 TMEG (128K X 8) JEDEC
EDIBM8128C70P6C BMB24L70N EMB24570C, BMPB24L70S 32 PIN DIP
EDIBMB128C100P6C BM824L100N BMPB24L100S
EDIBM8128C120P6C 8M824L100N BMP824L100S
EDIBMB128C150P60 BMB24L100N BMPB2AL100S
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EDI8M8128C85C6B 8M824S85CB 1 MEG (128K X 8) JEDEC
EDI8M8128C1006CB 8M824S100CB 32 PINDIP
EDI8MB8128C1206CB 8M8245100CB [low power version]
EDI8M8128C1506CB 8M824S100CB
EDI8M8256C70P6C 7M4068L70N 2 MEG (256K X 8) JEDEC
EDIBM8256C85P6C 7M4068L85N 32 PIN DIP
EDI8M8256C100P6C 7M4068L100N
EDI8BM8256C120P6C 7M4068L120N
EDIBM8256C150P6C 7M4068L120N
EDIBF8257C85B6C 7M4068L85N 2 MEG (256K X 8) JEDEC
EDIBF8257C100B6C 7M4068L100N 32 PIN DIP
EDIBF8257C120B6C 7M4068L120N
EDI8F8257C150B6C 7M4068L120N
EDI8M8257C85P6C 7M4068L85N 2 MEG (256K X 8) JEDEC
EDIBM8257C100P6C 7M4068L100N 32 PIN DIP
EDI8M8257C120P6C 7M4068L120N
EDIBM8257C150P6C 7M4068L120N
EDIBF8257C45MSC 7MP4034S45Z 2 MEG (256K X 8)
EDI8F8257C55MSC 7MP4034S45Z 36 PIN SIP
EDIBF8257C70MSC 7MP4034S45Z
EDIBF8258C45MSC 7MP4034S45Z 2 MEG (256K X 8)
EDI8F8258C55MSC 7MP4034S45Z 36 PIN SIP
EDI8F8258C70MSC 7MP4034S45Z _
|EDI8M8512C85P6C- 7M4048L85N 4 MEG (512K X 8) JEDEC
EDIBM8512C100P6C ] 7M40481.100N 32 PIN DIP
EDIBM8512C120P6C 7M4048L120N
EDIBM8512C150P6C 7M4048L120N
EDI8M8512C85C6B 7M4048S85CB
EDIBM8512C100C6B 7M4048S100CB
EDI8M8512C120C6B 7M4048S120CB
EDI8M8512C150C6B 7M40485120CB
'[EDIBF8512C25M6C 7MB4048S25P 4 MEG (512K X 8) JEDEC
EDI8F8512C30M6C 7MB4048S30P 32 PIN DIP
EDIBF8512C35M6C 7MB4048S35P
EDI8F8512C45M6C 7MB4048545P
EDI8F8512C55M6C 7MB4048S55P
EDIBF8512C70M6C 7M4048L70N
ED!8M8512C30MéB - 7M4048S30CB
EDI8BM8512C35M6B 7M4048S35CB
EDI8M8512C45M6B 7M4048545CB
EDI8M8512C55M6B 7M4048S55CB
.|EDIBM8512C70M6B 7M4048S70CB
EDI8F1664C100PC 8M624S70C 8MP624L100S 1 MEG (64K X 16)
EDIBF1664C120PC - 8M624S70C 8MP624L100S 40 PIN DIP
EDI8F1664C150PC 8M624S70C 8MP624L100S
EDHB816H16C-25CC-Z 7MC4005S25CV 256K (16K X 16)
EDH816H16C-35CC-Z 7MC4005S35CV 36 PIN DSIP
EDH816H16C-45CC-Z 7MC4005845CV
EDH816H16C-25CMHR-Z 7MC4005S25CVB
EDH816H16C-35CMHR-Z 7MC4005S35CVB
EDH816H16C-45CMHR-Z 7MC4005S45CVB
EDI8M1664C45C6C 8M624S40C 1 MEG (64K X 16) JEDEC
EDIBM1664C55C6C 8M624S50C 40 PIN DIP
EDIBM1664C60C6C 8M624560C
EDI8BM1664C70C6C 8M624S70C
EDI8BM1664C85C6C 8M624S850C
EDI8M1664C100C6C 8M624S100C
EDIBM1664C55C6B 8M624S50CB
EDI8M1664C60C6B 8M624S60CB
EDI8BM1664C70C6B 8M624S70CB
EDIBM1664C85C6B 8M624S85CB
EDI8M1664C100C68 8M624S5100CB
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EDIBM1664C25C9C 7M624S25C 1 MEG (64K X 16)
EDI8M1664C35C9C 7M624835C 40 PIN DIP
EDIBM1664C45C9C 7M624S45C
EDI8BM1664C55C9C 7M624S55C
EDIBM1664C70C9C 7M624S70C
EDIBM1664C25C9B 7M624S25CB
EDIBM1664C35C98B 7M624S35CB
EDIBM1664C45C9B 7M6243845CB
EDIBM1664C55C9B 7M624S55CB
EDI8M1664C70C9B 7M624S70CB .
EDIBM16256C25C9C 7M4016S25C 4 MEG (256K X 16)
EDIBM16256C35C9C 7M4016S35C 48 PIN DIP
EDI8BM16256C45C9C 7M4016S45C
EDIBM16256C55C9C 7M4016855C
EDIBM16256C70C9C 7M4016855C
EDIBM16256C35C9B 7M4016S35CB
EDIBM16256C45C9B 7M4016S45CB
EDIBM16256C55C9B 7M4016S55CB
EDI8M16256C70C9B 7M4016S55CB
EDIBM16257C35M6C 7MB4066S35P 4 MEG (256K X 16)
EDIBM16257C45M6C 7MB4066S45P 40 PIN DIP
EDIBM16257C55M6C 7MB4066S55P
EDIBM16257C70M6C 7MB4066S55P
EDIBF3264C25M6C 7M4017825C 2 MEG (64K X 32)
EDI8F3264C35M6C 7M4017835C 60 PIN DIP
EDIBF3264C45M6C 7M4017845C
EDIBF3264C55M6C 7M4017S50C
EDI8M3264C25C6B 7M4017S30CB
EDI8M3264C35C€B 7M4017S35CB

| EDIBM3264C45C6B 7M4017545CB
EDIBM3264C55C6B 7M4017S50CB
EDIBF3264C15MZC 7MP4036B15Z 2 MEG (64K X 32) JEDEC
EDI8F3264C20MZC 7MP4036520Z 64 PIN ZIP
EDIBF3264C25MZC 7MP4036S25Z
EDIBF3264C35MZC 7MP4036S30Z
EDI8F3264C45MZC 7MP4036S35Z
EDIBF3264C55MZC 7MP4036S35Z
EDIBF32128C15BZC 7MP4095B15Z 4 MEG (128K X 32) JEDEC
EDI8F32128C20BZC 7MP4095520Z 64 PIN ZIP
EDI8F32128C25BZC 7MP4095525Z
EDI8F32128C35BZC 7MP4095835Z
EDI8F32128C45BZC 7MP4095S45Z
EDI8F32128C15BMC 7MP40385B15M 4 MEG (128K X 32) JEDEC
EDI8F32128C20BMC 7MP4095520M 64 PIN SIMM
EDI8F32128C25BMC 7MP4095525M
EDIBF32128C35BMC 7MP4095S35M
EDIBF32128C458MC 7MP4095S45M
EDIBF32256C20B6C 7MB4067520P 8 MEG (256K X 32)
EDI8F32256C25B6C 7MB4067S25P 60 PIN DIP
EDIBF32256C30B6C 7MB4067S30P
EDI8F32256C35B6C 7MB4067S35P
EDI8F32256C45B6C 7MB4067S45P
EDIBF32256C55B6C 7MB4067555P
EDIBF32256C70B6C 7MB4067S55P
EDI8F32256C20BZC 7MP4045520Z 8 MEG (256K X 32) JEDEC
EDI8F32256C25BZC 7MP4045525Z 64 PIN ZIP
EDIBF32256C35BZC 7MP4045835Z
EDI8F32256C45BZC 7MP4045845Z
EDI8F32256C55BZC 7MP4045S55Z
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EDI8F32256C20BMC 7MP4045S20M 8 MEG (256K X 32) JEDEC
EDI8F32256C25BMC 7MP4045S525M 64 PIN SIMM
EDI8F32256C35BMC 7MP4045S35M

EDI8F32256C45BMC 7MP4045S45M

EDI8BF32256C55BMC 7MP4045S55M

EDI8M8130C50CC 8M824 1 MEG (128K X 8)
EDI8BM8130C60CC 8M824 32PIN DIP
EDI8M8130C70CC 8M824 [dual chip enable]
EDI8M8130C80CC 8M824

EDIBM8130C90CC 8M824

EDI8BM8130C100CC 8M824

EDI8M8130C120CC 8M824

EDIBM8130C150CC 8M824

EDI8M8130C50CB 8M824

EDI8M8130C60CB 8M824

EDI8M8130C70CB 8M824

EDIBM8130C80CB 8M824

EDIBM8130C90CB 8M824

EDI8M8130C100CB 8M824

EDISM8130C120CB 8M824

EDI8M8130C150CB 8M824

EDI8M8130PS0CB 8M824 1 MEG (128K X 8)
EDIBM8130P100CB 8M824 32 PIN DIP
EDI8M8130P120CB 8M824 [dual chip enable]
EDI8M8130P150CB 8M824 [low power version]
EDIBM864C50CC 7M812 512K (64K X 8)
EDI8M864C60CC 7M812 32 PIN DIP
EDI8M864C70CC 7M812

EDIBM864C80CC 7M812

EDI8M864C30CC 7M812

EDI8M864C100CC 7M812

EDI8M864C120CC 7M812

EDI8M864C150CC 7M812

EDIBM864C50CB 7M812

EDI8BM864C60CB 7M812

EDIBM864C70CB 7M812

EDI8M864C80CB 7M812

EDI8M864C90CB 7M812

EDI8M864C100CB 7M812

EDI8BM864C120CB 7M812

EDI8M864C150CB 7M812

EDH81H256C-55 7MC156S55CS 7MP156 256K (256K X 1)
EDH81H256C-70 7MC156S70CS 28 PIN SIP
EDH84H64C-35CC-D3 7MP456 256K (64K X 4)
EDH84H64C-45CC-D3 24 PIN DIP
EDH84H64C-55CC-D3

EDH84H64C-35CMHR-D3

EDH84H64C-35CMHR-D3

EDH84H64C-35CMHR-D3

EDHB84H64C-35CMHR-D3

EDHB84H64C-35CC-S 7MP456S35S 256K (64K X 4)
EDHB84H64C-45CC-S 7MP456545S 28 PIN SIP
EDH84H64C-55CC-S 7MP456S55S
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EDHB8808HC-55CMHR 8MB64L55CB 64K (8K X 8)
EDH8808HC-70CMHR 8MB64L75CB 28 PIN DIP
EDH8808C-10CMHR 8M864L85CB
EDH8808C-12CMHR B8M864L120CB
EDH8808C-15CMHR 8M864L150CB
EDH8808CL-20CMHR" 8M864L150CB
EDH8808CL-25CMHR 8M864L150CB
EDHB8808A-10CMHR 7M864L85CB
EDH8808A-12CMHR 7M864L120CB
EDH8088A-15CMHR 7M864L150CB
EDH8808AL-20CMHR 7M864L150CB
EDH8808AL-25CMHR 7M864L150CB
EDH8832C-12C 8MB56L85C 7M856S 256K (32K X 8)
EDHB8832C-15C 8M856L85C 7M856S 28 PIN DIP
EDH8832C-20C 8MB56L85C 7M856S
EDH8832C-12CMHR 8M856L100CB 7M856S
EDH8832C-15CMHR 8M856L100CB 7M856S
EDH8832C-20CMHR 8M856L100CB 7M856S
EDH8832HC-45CMHR 7MB56S45CB 8M856L 256K (32K X 8)
EDH8832HC-55CMHR 7MB56S55CB 8M856L 28 PIN DIP
EDH8832HC-70CMHR 7M856S65CB 8MB56L
EDH8832HC-85CMHR 7M856S75CB 8M8B56L
INOVA P/N IDT P/N IDT P/N INOVA
DIRECT SIMILAR ORG/PACKAGE
EQUIVALENT PART
S128K8-70 71M024-70 1M (128K X 8) Monolithic
S128K8-85 | 71M024-85 32 PINDIP (2 CS)
S128K8-100 71M024-100
S128K8T-70 71M025-70 1M (128K X 8) Monolithic
S128K8T-85 71M025-85 32 PINDIP (1 CS)
S128K8T-100 71M025-100
MICRON IDT P/N IDT P/N MICRON TECHNOLOGY
TECHNOLOGY P/N DIRECT SIMILAR ORG/PACKAGE
EQUIVALENT PART
MT5C1008-70 71M024-70 1M (128K X 8) Monolithic
32 PIN DIP
MT4S1288-30 8M824S30C 1 MEG (128K X 8) JEDEC
MT451288-35 8M824S35C 32 PIN DIP
MT4S1288-45 8M824545C
MT283216-30 8M612S30C 512K (32K X 16) JEDEC
MT283216-35 8M612S35C 40 PIN DIP
MT253216-45 8M612845C
MT4S6416-30 8M624S30C 1 MEG (64K X 16) JEDEC
MT456416-35 8M624S535C 40 PIN DIP
MT4S6416-45 8M624S45C
MT8S1632-12 7MP4031B12Z 512K (16K X 32) JEDEC
MT8S1632-15 7MP4031S15Z 64 PIN ZIP
MT851632-20 7MP4031S20Z
MT8S1632-25 7MP4031S25Z
MT8S1632-30 7MP4031S30Z
MT8S1632-35 7MP4031S35Z
MT851632-45 7MP4031S35Z
MT8S6432-15 7MP4036B15Z 2 MEG (64K X 32) JEDEC
MT8S56432-20 7MP4036S20Z 64 PIN ZIP
MT856432-25 7MP4036525Z
MT8S6432-30 7MP4036S25Z
MT8S6432-35 7MP4036S35Z
MT8S6432-45 7MP4036S35Z

m
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MT4S12832-20 7MP4035520Z 4 MEG (128K X 32) JEDEC
MT4512832-25 7MP4095525Z 64 PIN ZIP
MT4S512832-35 7MP4095835Z2
MT4512832-45 7MP40395545Z
MT8S25632-20 7MP4045520Z 8 MEG (256K X 32) JEDEC
MT8525632-25 7MP40455257 64 PIN ZIP
MT8S25632-35 7MP4045S35Z
MT8525632-45 7MP4045545Z
MOSAIC P/N IDT P/N IDT P/N MOSAIC
DIRECT SIMILAR ORG/PACKAGE
EQUIVALENT PART
MSM8128S-70 71M024-70 1M (128K X 8) Monolithic
MSM8128S-85 71M024-85 32 PINDIP (2 CS)
MSM8128S-100 71M024-100
MSM8128S-120 71M024-120
MSM8B128SX-70 71M025-70 1M (128K X 8) Monolithic
MSM8128SX-85 71M025-85 32 PINDIP (1 CS)
MSM8128SX-100 71M025-100
MSM8128SX-120 71M025-120
MS1256CS-25 7MP156, 7MC156 256K (256K X 1)
MS1256C8S-35 7MP156, 7MC156 25 PIN SIP
MS8128SLU-55 8M824850C 8M824SXXN, 8MP824 1 MEG (128K X 8)
MS8128SU-70 8M824S70C 32 PIN DIP
MS8128SL-10 3M824S70C
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 7M4048L100N 32 PIN DIP
MS8512FKX-12 7M4048L120N
MS8512SCMB-85 7M4048S85CB 4 MEG (512K X 8) JEDEC
MS8512SCMB-10 7M40485100CB 32 PIN DIP
MS8512SCMB-12 7M40485120CB
MS85125C-25 7MB4048S25P 4 MEG (512K X 8) JEDEC
MS85125C-30 7MB4048S30P 32 PIN DIP
MS8512SC-35 7MB4048S35P
MS8512SC-45 7MB4048545P
MS8512SC-55 7MB4048S55P
MS8512SC-70 - 7M4048L70N
MS8512SCMB-30 7M4048S30CB 4 MEG (512K X 8) JEDEC
MS8512SCMB-35 7M4048535CB 32 PIN DIP
MS8512SCMB-45 7M4048545CB
MS8512SCMB-55 7M4048S50CB
MS8512SCMB-70 7M4048S70CB
MS8512RKX-10 7MP4008L100S 7MP4058L100S 4 MEG (512K X 8)
MS8512RKX-12 7MP4008L100S 7MP4058L120S 36 PIN sIP
MS8512RKX-15 7MP4008L100S 7MP4058L120S
MS1664FKX-30 8M624S30C 1 MEG (64K X 16) JEDEC
MS1664FKX-35 8M624S35C 40 PIN DIP
MS1664FKX-45 8M624845C
MS1664BCX-25 7M624S25C 1 MEG (64K X 16)
MS1664BCX-35 7M624S35C 40 PIN DIP
MS1664BCXMB-25 7M624S25CB
MS1664BCXMB-35 7M624S35CB
MS3216RKX-12 7MP4031B12Z 512K (16K X 32) JEDEC
MS3216RKX-15 7MP4031S15Z 64 PIN ZIP
MS3216RKX-20 7MP4031S20Z
MS3216RKX-25 7MP4031525Z
MS83216RKX-35 7MP4031S35Z
MS3216RKX-45 7MP4031835Z
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PUMA 251000 7M4003SXXCH 1 MEG (32K X 32)
66 PIN HIP
PUMA 284000 7M4013SXXCH 4 MEG (128K 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 7M4017835C 60 PIN DIP
MS3264FKX-45 7M4017840C ’
MS3264FKX-55 7M4017850C
MS3264RKX-15 7MP4036B15Z 2 MEG (64K X 32) JEDEC
MS3264RKX-20 7MP4036S20Z 64 PIN ZIP
MS3264RKX-25 7MP4036S25Z
MS3264RKX-35 7MP4036S35Z
MS3264RKX-20 7MP4036S45Z .
MS32256FKX-25 7MB4067S25P 8 MEG (256K X 32)
MS832256FKX-30 7MB4067S30P 60 PIN DIP
MS32256FKX-35 7MB4067535P ‘
MS32256FKX-45 7MB4067S45P
M832256FKX-55 -| 7MB4067S55P
MS32256RKX-20 7MP4045S20Z 8 MEG (256K X 32) JEDEC
MS32256RKX-25 7MP4045525Z 64PIN ZIP
MS32256RKX-30 7MP4045S30Z )
MS32256RKX-35 7MP4045535Z
MS32256RKX-45 7MP4045545Z
MS32256RKX-55 7MP4045S855Z
MOTOROLA P/N IDT P/N IDT P/N MOTOROLA
DIRECT | SIMILAR ORG/PACKAGE
EQUIVALENT PART )
MCM32257-20 7MP4045520 8 MEG (256K X 32) JEDEC
MCM32257-25 7MP4045825 64PINZIP ~ .
MCM3264-12 7MP4036B12 2 MEG (64K X 32) JEDEC
MCM3264-15 7MP4036B15 64 PIN 2IP '
MCM3264-20 7MP4036S20 -
MCM8256-15 7MP4034S15Z 2 MEG (256K X 8) JEDEC
MCM8256-20 . 7MP4034S20Z 60 PIN ZIP
SMART MODULAR P/N IDT P/IN IDTP/N . SMART MODULAR
DIRECT SIMILAR - ORG/PACKAGE
EQUIVALENT PART
SM68512-85 7M4048L85N 4 MEG (512K X 8) JEDEC -
SM68512-10 7M4048L100N 32 PIN DIP )
SM68512-12 7M4048L120N - )
SM232128-20 7MP4095520Z 4 MEG (128K X 32) JEDEC
SM232128-25 7MP4095525Z 64 PIN ZIP ‘
SM232128-35 7MP4095535Z ) .
SM232256-20 7MP4045520Z 8 MEG (256K X 32) JEDEC
SM232256-25 7MP4045525Z 64 PIN ZIP : :
SM232256-35 7MP4045S35Z ' :
SM332256-20 7MP4045S20M 8 MEG (256K X 32) JEDEC
SM332256-25 7MP4045S525M 64 PIN ZIP
SM332256-35 7MP4045S35M

1.1
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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 '80s
andbeyond. Thattechnologyis high-speed CMOS. Integrated
Device Technology, a company totally predicated on and
dedicated toimplementing 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, IDT 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 IDT's
proprietary CEMOS™ technology, a twin-well, dry-etched,
stepper-aligned process utilizing progressively smaller
dimensions.

From inception, IDT's product strategy has been to apply
the advantages of its extremely fast CEMOS technology to
produce the integrated circuit elements required to implement
high-performance digital systems. IDT'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‘lcommitted to providing its customers with an ever-
expanding series ofthese high-speed, lower-power IC solutions
to system design needs.

IDT’s commitment, however, extends beyond state-of-the-
arttechnology and advanced products to providing the highest

level of customer service and satisfaction in the industry.
Manutacturing products to exacting quality standards that
provide excellent, long-term reliability is given the same level
of importance and priority as device performance. IDT 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.

IDT’s product families are available in both commercial and
military grades. As abonus, commercial customers obtain the
benefits of military processing disciplines, established to meet
or exceed the stringent criteria of the applicable military
specifications.

IDT is the leading U.S. supplier of high-speed CMOS
circuits. The company’s high-performance fast SRAM , FCT
logic, high-density modules, FIFOs, multi-port memories,
BICEMOS™ ECL I/O memories, RISC SubSystems, and the
32- and 64-bit RISC microprocessor families complement
each other to provide high-speed CMOS solutions for a wide
range of applications and systems.

Dedicated to maintaining its leadership position as a state-
of-the-art IC manufacturer, IDT 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 families
are beingintroduced. Contactyour IDT fieldrepresentative or
factory marketing engineer forinformation on the most current
product offerings. Ifyou're building state-of-the-artequipment,
IDT wants to help you solve your design problems.
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IDT MILITARY AND DESC-SMD PROGRAM

IDT 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 1/O BiCMOS Memories, 32-bit RISC
Microprocessor, RISC Subsystems and high-density
Subsystems Modules product lines complement each other to
provide high-speed CMOS solutions to a wide range of
military applications and systems. Most of these product lines
offer Class B products which are fully compliant to the latest
revision of MIL-STD-883, Paragraph 1.2.1. In addition, IDT
offers Radiation Tolerant (RT), aswell as Radiation Enhanced
(RE), products.

IDT has an active program with the Defense Electronic
Supply Center (DESC) to list all of IDT's military compliant

devices on Standard Military Drawings (SMD). The SMD
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. IDT plans to have
SMDs for many of its product offerings. Presently, IDT has 88
devices which are listed or pending listing. The devices are
from IDT's SRAM, FCT Logic family, Complex Logic {CLP),
FIFOs and Specialty Memories (SMP) product families. IDT
expects to add another 20 devices to the SMD program in the
near future. Users should contact either IDT or DESC for
current status of products in the SMD program.

SMD SMD SMD
SRAM IDT LOGIC IDT CLP IDT
84036/E 6116 5962-87630/B 54FCT244/A 5962-87708/A 39C10B& C
5962-88740 6116LA 5962-87629/C 54FCT245/A 5962-88533/A 49C460A
84132B 6167 5962-86862/B 54FCT299/A 5962-88613/A 39C60A
5962-86015/A 7187 5962-87644/A 54FCT373/A 5962-88643/A 49C410
5962-86859 6198/7198/7188 5962-87628/C S54FCT374/A 5962-88743/A 75C48S8
5962-86705/D 6168 5962-87627/B S54FCT377/A 5962-89517 49C402/A
5962-85525/B 7164 5962-87654/A S4FCT138/A 5962-86893 7216L
5962-88552/B 71256L 5962-87655/A 54FCT240/A 5962-87686 7217L
5962-88662/A 712568 5962-87656/A 54FCT273/A 5962-88733/A 7210
5962-88611/A 71682L 5962-89533 54FCT861A/B
5962-88681/A 712588 5962-89506 54FCT827A/8B
5962-88545 71258L 5962-88575 54FCT841A/B
5962-89891 7198 5962-88608 54FCT821A/B
5962-89892 6198 5962-88543/A 54FCT521/A
5962-89690 6116 5962-88640/A 54FCT161/A
5962-38294/B 7164 5962-88639/A S54FCTS73/A
5962-89692 7188 5962-88656 54FCT823A/B
5962-89712 71982 5962-88657/A S54FCT163/A
5962-88674 54FCT825A/B
SMP IDT 5962-88661 54FCT863A/B
5962-88736/A 29FCT520A/B
5962-86875/B 7130/7140 5962-88775 54FCT646
5962-87002/C 7132/7142 5962-89508 54FCT139/A
5962-88610/A 71338/7143S 5962-89665 54FCT824A/B
5962-88665/A 7133L/7143L 5962-88651 54FCT533/A
5962-88652 S4FCT182/A
FIFO IDT 5962-88653 54FCT645A/B
5962-88654 54FCT640A/B
5962-87531 7201LA 5962-88655 54FCT534/A
5962-86846/A 72404 5962-89767 54FCT540/A
5962-88669 7203S 5962-89766 S54FCT541/A
5962-89568 7204L 5962-89733/A 54FCT191/A
5962-89536 7202L 5962-89732 54FCT241/A
5962-89863 72018 5962-89652 54FCT399/A
5962-89523 72403L 5962-89513 S54FCTS74/A
5962-89666 7200L 5962-89731 54FCT833A/B
5962-89942 72103L 5962-88675 S54FCT845A/B
5962-89943 72104L 5962-89730 54FCT543/A
5962-89567 7203L
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RADIATION HARDENED TECHNOLOGY

IDT manufactures and supplies radiation hardenedproducts
for military/aerospace applications. Utilizingspecial processing
and startingmaterials, IDT'sradiation hardened devices survive
in hostile radiation environments. In Total Dose, Dose Rate,
and environments where single event upset is of concern, IDT
products are designed to continue functioning without loss of
performance. IDT can supply all its products on these
processes. Total Dose radiation testingis performedin-house

onan ARACOR X-Ray system. External facilities are utilized
for device researchon gamma celi, LINAC and other radiation
equipment. IDT has an on-going research and development
program for improving radiation handling capabilities (See
“IDT Radiation Tolerant/Enhanced Products for Radiation
Environments" in Section 3) of IDT products/processes.
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IDT LEADING EDGE CEMOS TECHNOLOGY

HIGH-PERFORMANCE CEMOS

From IDT’s beginnings in 1980, it has had a beliefinand 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

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 of four
“generations” of IDT's CEMOS technology with process
improvements which have reduced IDT's electrical effective
(Letf) gate lengths by more than 50 percent from 1.3 microns
(millionths of a meter) in 1981 to 0.6 microns in 1989.

CEMOS | CEMOS I CEMOS lil CEMOS V CEMOS VI
A (o]

Calendar Year 1981 1983 1985 1987 1989 1990

Drawn 2.5u 1.7u 1.3p 1.2u 1.0u 0.8

Feature Size

Left 1.3p 1.0 0.9u 0.8 0.6p 0.45n

Basic Dual-well, Dry Etch, Shrink, Silicide, BiCEMOS I BiCEMOS Il

Proces Wet Etch, Stepper Spacer BPSG,

Enhancements Projection BiCEMOS |

Aligned
2514 drw 01
CEMOS IV = CEMOS lli - scaled process optimized for high-speed logic.
Figure 1.
Continual advancement of CEMOS technology aliows IDT f & ’ l
to implement progressively higher levels of integration and L] ‘ . AA AR i
achieve increasingly faster speeds maintaining the company's : : )
established position as the leader in high-speed CMOS ‘ . ]
integrated circuits. In addition, the fundamental process X.B.
technology has been extended to add bipolar elements to the ! i
CEMOS platform. IDT's BICEMOS process combines the ; . A A AL ARAAR
ultra-high speeds of bipolar devices with the lower power and 1 0§ ‘A 1 }
cost of CMOS, allowing us to build even faster components t A K A F ,1 JARR
than straight CMOS at a slightly higher cost. CEMOS | CEMOS I CEMOS Ill CEMOS V
1981 1983 1987 1989

SEM photos (miniaturization) 2514 drw 02

Figure 2. Flfteen-Hundred-Power Magnification Scanning Electron
Microscope (SEM) Photos of the Four Generatlons of IDT's 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 suffera“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
techniquestoprotect 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
polymericcompoundisusedinmany of IDT's SRAMs; however,
the specific techniques used may vary and change from one
device generation to the next as the industry and IDT 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
170 devices eliminates hole injection latchup. Double guard
ring structures are utilized on all input and output circuits to
absorbinjected electrons. These effectively cut off the current
paths into the internal circuits to essentially isolate 1/O circuits.
Compared to older CMOS processes which exhibit latchup
characteristics with trigger currents from 10-20mA, IDT
productsinhibitlatchup at trigger currents substantially greater
than this.

. o Potential
N\ + o 5
n+ 9| o
O ©
e\o N
Qe o
®® Q IS
©
d |
L
-3V NMOS
— o Potential
\ + 0 ~
Iq_n’f_l I
p-Well
®\o |
® Q
n Q@ |
] )
+5V CEMOS™
2514 drw 04

Figure 4. IDT 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
(SMD) and surface mount technology (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
theboard densities which SMT can bring. Because of this high
barrierto entry, we will continue to see a large market segment
[large even compared to the exploding SMT market] using
traditional through-hole packages (i.e. DIPs, PGAs, etc) and
assembly techniques. How can these types of companies
take advantage of SMD and SMT? ‘Let someone else, such
as|DT, doit for them 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 IDT'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 IDT's
experience in testing and manufacturing high performance
CMOS multi-chip modules.

At IDT, SMD components are electrically tested, environ-
mentally screened, and performance selected for each IDT
module. Allmodules are 100% tested asif 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.

Other added benefits companies get by using IDT's CMOS
module products are:
1) awide variety of high performance, through-hole prod-
ucts utilizing SMD 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.

IDT has recognized the problems of SMT and began
offering CMOS modules as part of its standard product port-

folio. IDT modules combine the advantages of:
1) the low power characteristics of IDT's CEMOS™ and
BiICEMOS™ products,
2) thedensity advantages of first class SMD components
including those from IDT's components divisions, and
3) experience in system level design, manufacturing, and

testing with its own in-house SMT operation.

IDT 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) oramulti-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 SMDs to the substrate during the assembly proc-
ess. Because of our affiliation with IDT'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, IDT is able to offer today’s electronic design engi-
neers a unique solution for their “need-more-for-less”
problem.modules. These high speed, high performance
products offer the density advantages of SMD and SMT, the
added benefit of low power CMOS technology, and through-
hole packaged electronics without the high cost of doing it in-
house.
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STATE-OF-THE-ART FACILITIES AND CAPABILITIES

. Integrated Device Technology is headquartered in Santa
Clara, California—the heart of “Silicon Valley.” The company’s
operations are housed in six 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. ‘ ‘ S

The over-200,000-square-foot corporate headquarters
campusis composed of three 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
Standard Logic and RISC Microprocessor product lines, as
well as hermetic and plastic package assembly, logic products’
test, burn-in, mark, QA, and a reliability/failure analysis lab.

IDT's Packaging' and Assembly Process Development
teams are located here.* To keep pace with the development
of new products and to enhance the IDT philosophy of
“innovation,” these teams have ultra-modern, integrated and
correspondingly sophisticated equipment and environments
attheir disposal. Ail 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
equipmentis 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 fully automated plasticfacility is currently
producing high volumes of USA-manufactured product, while
developing state-of-the-art surfac- mounttechnology patterned
after MIL-STD-883.

Thesecond building of the complex houses sales, marketing,
finance, MIS, and Northwest Area Sales.

The RISC Subsystems Division is located across from the
two-building complex in a 50,000-square-foot facility. Also
located at this facility are Quality Assurance and wafer
fabrication services. Administrative services, , Human
Resources, International Planning, Shipping and Receiving
departments are also housed in this facility.

IDT's largest and newest facility, opened in 1990 in San

Jose, California, is amulti-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 orlarger), sub-half-micron
R&D fabrication facility and a wafer fabrication area. This fab
supports both production volumes of IDT products, including
some next-generation SRAMs, and the R&D efforts of the
technology development staff. Technology developmentefforts
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 home of the FIFO, ECL, and Subsystems product
lines.

IDT’s second largestfacility is locatedin Salinas, California,
about an hour south of Santa Clara. This 95,000-square-foot
facility, located on 14 acres, houses the Static RAM Division
and Specialty Memory product line. Constructed in 1985, this
facility contains 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
submicron geometry, fast static RAMs. This facility also houses
shipping areas for IDT's leadership family of CMOS static
RAMs. This site can expand to accommodate a 250,000-
square-foot complex.

Toextend our capabilities while maintaining strict control of
our processes, IDT has an operational Assembly and Test
facility located in Penang, Malaysia. This facility assembles
product to U.S. standards, with all assemblies done under
laminar flow conditions (Class 100} untilthe 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 IDT's facilities are aimed at increasing our
manufacturing productivity to supply ever-larger volumes of
high-performance, cost-effective, leadership CMOS products.
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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 builtinto all of IDT's products. Quality
is “designedin” 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 andelectrical test, createinherently reliable products.
Incoming materials are subjected to carefulinspections. Quality
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 IDT module products, screening of the fully assembled
substrates is performed, in addition to the monolithic level
screening, to assure package integrity and mechanical

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 thatcommercial, 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 all IDT products and has supplied Class S products on
several programs.

Radiation Hardened. IDT 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.
IDT 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 continueresearch and development of process and products
to further improve radiation hardening capabilities.
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QSP-QUALITY, SERVICE AND PERFORMANCE

Quality from the beginning, is the foundation for IDT's
commitment to supply consistently high-quality products to
our customers. IDT's quality commitmentis embodiedinitsall
pervasive Continuous Quality Improvement (CQl) process.
Everyone who influences the quality of the product-from the
designer to the shipping clerk—is committed to constantly
improving the quality of their actions.

IDT QUALITY PHILOSOPHY

“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.”

IDT's ASSURANCE STRATEGY FOR CQl

Measurable standards are essential to the success of CQl.
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

l
FAB

l
PRODUCT FLOW ASSEMBLY
I
TEST
|
SHIP

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 IDT products and services.

ORDER ENTRY

l
PRODUCTION CONTROL
SERVICE FLOW |
SHIPPING

I
CUSTOMER SUPPORT

Thesesystems and controls concentrate on CQlby focusing
on the following key elements:

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

Standardization
Implementing policies, procedures and measurement
technigques that are common acrossdifferent operational
areas. ’

Documentation
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 CQl process into the IDT 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
throughtraining, goal setting, performance measurement
and review.

PRODUCT FLOW

Product quality starts here. IDT has mechanisms and
praocedures 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 willimprove the prototype product.

Atthepre-productionstage once againin-house qualification
tests assure the quality and reliability of the product. All
specifications and manufacturing flows are established and
personnel trained before the productis placed into production.

Manufacturing

Toaccomplish CQI during the manufacturing stage, control
items are determined for major manufacturing conditions.
Datais gathered and statistical techniques are used to control
specific manufacturing processes that affect the quality of the
product.
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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 datais 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 belng 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
monitored for improvement.

Order Procedures ‘

Checks are made at the order entry stage to ensure the
correct processing ofthe Customer'sproduct. After verification
and data entry the Acknowledgements (sent to Customers)
are again checked to ensure details are correct. As partofthe
CQl process, 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 manutfacturing
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) manutacturing practices, IDT as a supplieralsohas
to adopt these same disciplines. As a result, employees
receive extensive training and the performance level of kay
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

IDT has a worldwide network of sales offices and Technical
Development Centers. These provide local customer support
on business transactions, and in addition, support customers
onapplicationsinformation, technical services, benchmarking
of hardware solutions, and, demonstratlon of ‘various
Development Workstations.

The key to CQl 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
Division Quality Assurance group is the focal point for the
investigation'of the cause of failure and implementation of the
corrective action. IDT 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 CQl full
circle~full support of our customers and their desngns with
high-quality products.

SUMMARY

In 1990, IDT made the commitment to “Leadership through
Quality, Service, and Performance Products”.

We believe by following that credo IDT and our cusotmers
will be successful in the coming decade.With the
implementation of the CQlI strategy within the company, we
will satisfy our goal...

“Leadership through Quality, Service and Performance
Products”.
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IDT QUALITY CONFORMANCE PROGRAM

A COMMITMENT TO QUALITY

Integrated Device Technology's monolithic assembly
products are designed, manufactured and tested inaccordance
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-38510 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 arein accordance withindustry
practices for producing highly reliable microcircuits to ensure
that products meet the IDT requirements for 100% screening
and quality conformance tests.

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

SUMMARY

Monolithic Hermetic Package Processing Flow"

Refer to 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 criteriapatterned after Federal
Standard 209, Clean Room and Workstation
Requirements. Allcritical workstations are maintained
at Class 100 levels or better.

Wafers from eachwafer fabrication area are subjected
toScanning Electron Microscope analysis on a periodic
basis.

2. DieVisuallnspection: Wafers are cutand separated
and the individual die are 100% visually inspected to
strict IDT-defined internal criteria.

3. Die Shear Monitor: To ensure die attach integrity,

product samples are routinely subjected to a shear
strength test per Method 2019.

NOTE:

4.

10.

11.

12.

Wire Bond Monitor: Product samples are routinely
subjectedtoa strengthtest per Method 2011, Condition
D, to ensure the integrity of the lead bond process.

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

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.

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.

Pre-Burn-In Electrical Test: Each productis 100%
electrically tested atan ambienttemperature of +25°C
to IDT data sheet or the customer specification.

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 for the time, Commercial Grade
product is burned-in as applicable to the same
conditions as Military Grade devices.

Post-Burn-In Electrical: After burn-in, 100% of the
Class B Military Grade product is electrically tested to
IDT 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.

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.

Quality Conformance Tests: Samples ofthe 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 B 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.
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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-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
Reqguirements. All critical workstations are maintained
at Class 100 levels or better.

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

Waters from eachwafer fabrication area are subjected
to Scanning Electron Microscope analysis on aperiodic
basis. ‘

2. Die Visual Inspection: Wafers are 100% visually
inspected to strict IDT defined internal criteria.

3. Die Push Test: To ensure die attach integrity,
product samples are routinely subjected to die push
tests, patterned after MIL-STD-883, Method 2019.

4. Wire Bond Monitor: Product samples are routinely
subjected to wire bond pull and ball shear tests to
ensure the integrity of the wirebondprocess, patterned
after MIL-STD-883, Method 2011, Condition D.

5. Pre-Cap Visual: Before encapsulation, all product
lots are visually inspected (using LTPD 5 sampling
plan) to criteria patterned after MIL-STD-883, Method
2010, Condition B. ) ‘

10.

11,

Post Mold Cure: Plastic encapsulated devices are
baked to ensure an optimum polymerization of the
epoxy mold compound so as to enhance moisture
resistance characteristics.

Pre-Burn-In Electrical: Each product is 100%
electrically tested atanambienttemperature of +25°C
to IDT data sheet or the customer specification.

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 for 16
hours at +125°C minimum (or equivalent), utilizing
the same burn-in conditions as the Military Grade
product.

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

Mark: All product is marked with product type and lot
code identifiers. Products are identified with the
assembly and test locations. ‘

Quality Conformance 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-STD-883 criteria.
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TABLE 1

This table defines the device class screening procedures for IDT's high reliability products in conformance with MIL-STD-883C.

Monolithic Hermetic Package Final Processing Flow

CLASS-S CLASS-B ~ cLass-c®
OPERATION TEST METHOD RQMT TEST METHOD RQMT TEST METHOD | RQMT
BURN-IN 1015 Cond. D, 100% | 1015 Cond. D, 100% | Per applicable 100%
240 Hrs @ 125°C or 160 Hrs. @ 125°C min -| device specification
equivalent or equivalent :
POST BURN-IN Per applicable 100% | Per applicable 100% | Perapplicable @ 100%
ELECTRICAL: device specification device specification device specification
Static (DC), Functional +25, -55 and 125°C +25, -55 and 125°C
and Switching (AC)
Group A ELECTRICAL: Per applicable Sample | Per applicable Sample | Per applicable®  |Sample
Static (DC), Functional device specification " | device specification device specification
and Switching (AC) and 5005 and 5005
MARK/LEAD IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
STRAIGHTENING
FINAL ELECTRICAL Per applicable 100% | Per applicable 100% | Per applicable 100%
TEST device specification device specification device specification
+25°C +25°C +25°C
FINAL VISUAL/PACK IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
QUALITY CONFORMANCE 5005 GroupB,C,D.  |Sample | 5005 Group B,CD. | Sample | IDT Spec Sample
INSPECTION
QUALITY SHIPPING IDT Spec 100% | IDT Spec 100% | IDT Spec 100%
INSPECTION
(Visual/Plant Clearance)
NOTES: :
1. Class-C = IDT commercial spec. for hermetic and plastic packages
2. Typical 0°C, 70°C, Extended -55°C +125°C
3.2 3




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 atthe 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
fransistors. Threshold voltages decrease as total dose is
accumulated; at some point, the device will begin to exhibit
parametric failures as the input/output and supply currents
‘increase. At higher radiation accumulation levels, functional
failures occur. Inmemory 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 forexample) are the mostsusceptible.
These upsets are transient, but can cause system failures
known as “soft errors."”

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

DEVICE ENHANCEMENTS

Of the four radiation environments above, IDT has taken
considerable data on the first two, Total Dose Accumulation
and Dose Rate. IDT has developedaprocess thatsignificantly

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.

improves the radiation tolerance of its devices within these
environments. Prevention of SEU failures is usually
accomplished by system-level considerations, such as Error
Detectionand 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 oxidesare "hardened” to make the device less susceptible
to radiation damage by modifying the process architecture to
allow lower temperature processing. Device implants and Vts
adjustments allow more Vt margin. In addition to process
changes, IDT's 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.

RADIATION HARDNESS CATEGORIES

Radiation Enhanced (RE) or Radiation Tolerant (‘'RT)
versions of IDT products follow IDT'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 Testplanqualifies each ‘RE or ‘RT wafertoa Total Dose
level. Only wafers with sampled diethat pass Total Dose level
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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 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 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
Tolerant/Enhanced versions of all 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
Integrated Device Technology to offer continuously increasing
levels of radiation-tolerant solutions.
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SECTION PAGE

MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued).........ccoccvcmseremrscnnnens 4.3

PKG. DESCRIPTION

J18-1 18-Pin Plastic Leaded Chip Carrier (rectangular) ........c.ccoveeeeervenenriereemeenieseesesssesesresonsneseene 25
J20-1 20-Pin Plastic Leaded Chip Carrier (square)........... .. 24

J28-1 28-Pin Plastic Leaded Chip Carrier (SQUATE) «.....ccvcrreerereersvesererrirseeaissesssasasesssaasessessanesssesens 24
J32-1 32-Pin Plastic Leaded Chip Carrier (rectangular).... . 25
J44-1 44-Pin Plastic Leaded Chip Carmier (SQUAIE) .......c.couvverretrrsissrrsmsessenmmeaesesessssesesssiesemensesessenas 24
J52-1 52-Pin Plastic Leaded Chip Carrier (square) ... . 24
J68-1 68-Pin Plastic Leaded Chip Carrier (SQUAare) .........cooeecrerreceerrerenerrercrcreesessesessceieneseenices .. 24
J84-1 84-Pin Plastic Leaded Chip Carrier (SQUAare) ..........ocecveivtenmesininssistiescsesssnecessissesessemuesessissene 24
L20-1 20-Pin Leadless Chip Carrier (TeCtanguIAr) ........covuverceceeererereniresnrmsiseeresesesenssssebessacescssessences 12
L20-2 20-Pin Leadless Chip Carrier (square) ......... 10
L22-1 22-Pin Leadless Chip Carrier (rectangular) .. 12
L24-1 24-Pin Leadless Chip Carrier (rectangular) .. .12
128-1 28-Pin Leadless Chip Carrier (SQUAre) .......ccoocvriiriceninnsinissic s ssssssesssas e sensacs 10
L28-2 28-Pin Leadless Chip Carrier (rectangular) ...........cocceiincniciiinnicecse st 12
L32-1 32-Pin Leadless Chip Carrier (rectangular) ........occoveeereeerercninenniree s scseeersssesacricassenensnas 12
L44-1 _ 44-Pin Leadless Chip Carrier (SQUATE) ......c.orveeersiieeesiiiseennstsers ssseesesesesssassressesssssesarsassones 10
L48-1 48-Pin Leadless Chip Carrier (SQUATE) ........ceverierimseniscrreinereiinniniesessnsissesessssesonsiseesssrasanas 10
L52-1 52-Pin Leadless Chip Carmfier (SQUATE) ......covcecvirerierrrermassesssresssrnesesesssessesisaseessasesssisesessesescan 11
L52-2 52-Pin Leadless Chip Carrier (SQUAre) .......c.ovvecreenicinnscinncesieesesiesse s et ssssaesens 11
Les-1 68-Pin Leadless Chip Carrier (square) ..... .M
L68-2 68-Pin Leadless Chip Carfier (SQUArE) .......cceieerriirceesnmecrsstnen st ssssecesstsseenssarssesessessons 11
E16-1 16-Lead CERPACK ..

E20-1 20-Lead CERPACK ..

E24-1 24-Lead CERPACK ..

E28-1 28-Lead CERPACK ..

E28-2 28-Lead CERPACK

F20-1 20-Lead FlIatpack ......ccoevenrnieiiriiricinecieccs i e e 5
F20-2 20-Lead Flatpack (.295 body). . . . 5
F24-1 24-Lead Flatpack .......ccooenireniineinininii s s 5
F28-1 28-Lead Flatpack.. 5
F28-2 28-Lead Flatpack........ 5
F48-1 48-Lead Quad Flatpack ... 6
F64-1 64-Lead Quad Flatpack ... 6
F68-1 68-Lead Quad Flatpack .......cccoeuuuee. . 7
F84-2 84-Lead Quad Flatpack (CAVIlY UP) ..coeevciieiireeccncinrentireecent et sn s ssss s n s 8
PQ80-2 80-Lead Plastic Quad Flatpack (IEAJ) ... eicerrmiiennristcrtneniee it s ses s snessesssnene 23
PQ100-1 100-Lead Plastic Quad Flatpack (JEDEC) ... . 22
PQ100-2 100-Lead Plastic Quad Flatpack (EIAJ) ....... . 23
PQ132-1 132-Lead Plastic Quad FIatpack (JEDEC) ...ccoceereicerirtrenseeernssisereseenssesssssesessisssessesnsnees 22

MODULE PACKAGE DIAGRAM OUTLINES

Module package diagrams are located at the back of each Subsystems data sheet.
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Integrated Device Technology, Inc.

PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES

. A
SEATING PLANE—’—L

Py s

NOTES:

i

e

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
# OF LDS (N 16 18 - 20 22 24 28 ‘
SYMBOL MIN | MAXT MIN | MAX] MIN [ MAXT MIN [ MAX] MIN | MAXF MIN | MAX]"
A .140 | .200] .140 | .200| .140{ .200] .140 | .200| .140 [ .200] .140{ .200
b .015] .021] .015] .021] .015 | .021] .015| .021] .015] .021] .015| .021
b1 .045| .060| .045| .060] .045| .060] .045| .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{1.485
E .285] .310) .285| .310} .285| .310] .285) .310| .285] .310] .285] .310
E1 .290| .320] .290] .320| .290 | .320] .300| .320| .300| .320{ .300 | .320
e .100 BSC .100 BSC | .100 BSC |. .100-BSC | .100 BSC .100 BSC
L J125) 175 125 .175) .125) 175 125} 175 125 .175] 125 175
L1 180 - [ .150f - | .180| - | .150f = 1150 = |.180) -
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
S .005| - |.005| ~ (.005f — |.005] - {.005] = |.005§ =
[0 0 15° 0* 15° 0 15° 0’ 15° 0 15 0’ 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—40 LEAD CERDIP (400 & 600 MIL)

DWG # D24—3 D24—2 D28—1 D40—1
Z OF DS (N) 24 24 28 %0
SYMBOL MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX

A 130 |.175 | .090 |.190 | .090 | .200 | .160] .220
b 015 |.021 | .014 [.023 | .014 | .023 | .014]| .023
b1 045 |.065 | .045 |.060 | .045 | .065 | .045| .065
C 009 |.014 |.008 |.012 | .008 | .014 | .008| .014
D 1.180 |1.250 |1.230 |1.290 |1.440 | 1.490| 2.020] 2.070
E .350 |.410 | .500 |.610 | .510 | .600 | .510] .600
E1 .380 |.420 | .590 |.620 | .590 | .620 | .590] .620
e 100 BSC 100 BSC | .100 BSC 100 BSC
L 125 [ 475 | 125 [.200 | .125 | .200 | .125] .200
L1 150 | — 450 | = |50 | = | 50| =
Q .015 |.060 | .015 |.060 | .020 | .060 | .020| .060
S .030 |.070 | .030 |.080 | .030 | .080 | .030| .080
1 005 | — |.006| = J.005| = | 005] =
o 0" | 15 o° | 15° 0 15° o | 15

32 LEAD CERDIP (WIDE BODY)

DWC 7 D32—1

OF LDS (N) 32

SYMBOL MIN ] MAX
A 120 | .210
b 014 | .023
b1 045 | .065
C .008 | .014
D 1.625 | 1.675
E 570 | .600
E1 590 | .620
e 700 BSC
L 125 | .200
K] 150 | -
Q 020 | .060
S .030 | .080
31 005 | —
o 0’ 15°
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

20-32 LEAD SIDE BRAZE (300 MIL)

D

1 e

N

./

1

| NN NGRS g S NN [y NN [y BN N OO [y Uy Dt |

[
b—-H—- S1
NOTES:

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

N

i i

SEATING PLANE

—
—_

=

T——l;{»})‘._f
1
l

1l

DWG # C20-1 Cc22—1 C24-1 C28—1 C32-3
# OF LDS (N) 20 22 24 28 32

SYMBOL MIN | MAX | MIN | MAX | MIN [ MAX | MIN | MAX | MIN | MAX
A .090 | .200 ]| .100 | .200 |} .080 | .200 | .090 | .200 ] .080 | .200
b .014 | 023 ] .014 | .023 | .015 | .023 ] .014 | .023 | .014 | .023
b1 .045 | .060 | .045 | .060 ) .045 | .060 § .045 | .060 ) .045 | .060
C .008 | .015 ] .008 | .015 § .008 | .015 ] .008 | .015 | .008 | .014
D .970 {1.060]1.04011.120 §1.180 | 1.230]1.380 | 1.420 1.580 | 1.640
E .260 | .310 | .260 | .310 ] .220 | .310 |} .220 | .310 ] .280 | .310
E1 .290 | .320 | .290 | .320 | .280 | .320 | .290 | .320 | .290 | .320
€ .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 —




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—68 LEAD SIDE BRAZE (600 MIL)

'r D

e TS o T o T s O s U e O s S v 1 ot 5 O o Y st Y s B s |

N
e | ‘
i 68 LEAD OPTION
1 L

T T C T T T C T T T T LT T

| p—
SEATING PLANE
——!4—- C
E1

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # C24-2 C28-3 C32-1 -~ C40-1 C48-2 - Ce8—1
4 OF LDS (N) 24 78 32 10 78 68
SYMBOL MIN MAX | MIN | WMAX 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 .045 | .060 | .045 : .060 | .045 | .060 | .045 | .060 | .045 | .060 | .045 | .060
C .008 | .012 ] .008 | .012 | .008 | .014 | .008 | .012 | .008 | .012 | .008 | .0i2
D 1.180 | 1.220]1.380 ! 1.430 ] 1.580 1 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 ] .595 | .62C ) .590 | .620
€ .100 BSC .100 BSC .100 BSC .100 BSC 100 BSC .070 _BSC
L 425 + 175 | 125 | 175 | 100 1 175 | 125 | 75 ) 125 | 475 ] 125 1 175
L1 180 - .150 - .180 - .150 — .150 = 150 1 —
Q ’ .020 | .060 } .020 | .060 | .020 | .060 ] .020 | .060 ] .02G | .060 | .020 | .C70
S = .030 | .065 | .030 | .065 | .030 | .065 | .030 ' .065 | .030 | .065 | .030 | .065
St .005 - .005 - .005 — .005 — .005 - .005 . —
S2 .005 | - .005 - .005 — .005 = 005 | -~ .005 | —
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PACKAGE DIAGRAM OUTLINES

FLATPACKS

20—-28 LEAD FLATPACK

4

1

NOTES:

S

— S1

m

fe——
[

- Q
L
rE:'J
bF
E2

| [ F3
!
L

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

DWG 7 F20-1 F20-2 F24—1 F28—1 F28-7
7 OF DS (N) 20 20 (.295 BODY) 24 78 28
SYMBOL MIN | MAX | MIN MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 045 | .092 | .045 | .002 | .045 | .090 | .045 | .090 | .045 | .115
b 015 | .019 | .015 | .018 | .015 | .019 | .015 | .019 | .05 | .019
C 004 | .007 | .004 | .007 | .004 | .007 | .004 | .007 | .004 | .007
D — 540 | = 540 | — | .640 | .710 | .740 | .710 | .740
E 340 | 360 | .245 | .303 | .360 | .420 | .480 | .520 | .480 | .520
E2 130 | = 130 - 780 | — | 180 | — [ .80 | =
E3 030 | — | .030 — [030 | = |.040 | — |.040 | -
e 050 BSC 050 BSC 050 BSC | .050 B8SC 050 BSC
K 006 | .015 | .008 | .015 = = = - = =
L 250 | .370 | .250 | .370 | .250 | .570 | .250 | .370 | .250 | .370
Q 070 | .040 | .010 | .040 | .010 | .040 | .010 | .045 | .026 | .045
S — 045 | = 045 | = | .045| — |.045| = | .045
S1 000 | — | .005 — |o005 | = J.006| = |.006] =

4.

3




PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

48—64 LEAD QUAD FLATPACK

]

E ‘ i:j1:1

E2 —= =—E1 ; —

A2

|
-
N

PSR EE

m_f PIN 1 1D , | I -t

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN "CENTERS.

DWG # F48—1 F64—1
# OF LDS (N) 48 64
SYMBOL MIN | MAX | MIN | MAX
A 089 | .108 | .070 | .090
Al 079 | .096 | .060 | .078
A2 058 | .073 | .030 | .045
b .018 | .022 | .016 | .020
C 008 | .010 | .009 | .012
D/E = .750 | .885 | .915
D1 /E1 100 REF .075 REF
D2/E2 .550 BSC .750 BSC
e 050 BSC .050 BSC
C .350 | .450 | .350 | .450
ND/NE 12 16

4.3 6



PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

68 LEAD QUAD FLATPACK

D

NOTES:

D1

D2

]

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

DWG 7 F68—1
Z OF LDS (N) 68
SYMBOL MIN ] MAX
A 080 | .145
Al 070 | .090
b 014 | .021
C 008 | .012
D/E 1.640 | 1.870
D1 /E1 926 | .970
D2 /E2 800 BSC
e .050 BSC
C 350 | .450
ND /NE 17
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PACKAGE DIAGRA

M OUTLINES

FLATPACKS (

Continued)

84 LEAD QUAD FLATPACK (CAVITY UP)

fet— A

m

2

{

E1

[— A1

i_[m "

012 MAX

Ct:ll‘
\“ ‘AT BRAZE PADS

DETAIL "A”

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

D1 -
{ T S T U U T T U U T L T U T T TR T U]
————1] =
_f——-— e
———5h) PIN 1 | PIN 1 INDEX E—=
c———5 E——
5 E—
—————5 C————
—— 5 E———
———5] C————
— 5 E——
———-3 E.—-
——5 E———
— 5 E———
e —] f—————
————1 [———=
E3 —— | [f————
) ————
] C—————
———5 E——
] [——=
3| C——===
EITITTT iT”HTITIITITI
e
D3
D P
DWG # F84—2
Z OF LDS (N) B4
SYMBOL MIN MAX
A - 140
Al - 105
b 014 .020
[ .007 .013 NOTES:
D/E 1.940 | 1.960
D1/E1 1.130 | 1.170 SPECIFIED.
D2/E2 1.000 BSC
D3/E3 500 BSC
e .050 BSC
L .350 | .450
ND /NE 21

43




PACKAGE DIAGRAM OUTLINES

CERPACKS

16—-28 LEAD CERPACK

D -
O
|
N
E1
1
|
I}l m
Ul u L U u
K —eja— —w=lpp —t S |—
NOTES:

[

' '

C —f=—

1. ALL DIMENSION ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2., BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # E16-1 E20-1 E24-1 E28—1 E28—2
# OF LDS (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¢y .015{ .019 | .015 | .019 } .015 | .019
C .0045| .006 |.0045| .006 {.0045| .006 | .0045|..006 ] .0045| .006
D .370 | .430 = .540 - .640 = 740 | = .740
E .245 | .285] .245 | .300 | .300 | .420 ] .460 | .520 | .340 | .380:
E1 - .3058 - .305 - .440 —i | .550 = .400
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 .026 | .040 | .026 | .040 | .026 | .040 | .026 | .045 | .026 | .045
S - .045 = .045 - .045 - .045 - .045
St .005 - .005 - .005 - .000 - .005 -

43




PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS

h X 45°
3 PL

i

e

82——‘

|<—

L2

I

NOTES:

J

T S

/}§§i __ij B1
__?“
s

X 45°

T

E ' g - E1E
SNEERL
NN

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

20—48 LEAD LCC (SQUARE)

DWG # L20—2 L28—1 L44—1 L48-1
# OF LDS (N) 20 28 44 48
SYMBOL MIN"TMAX T MIN T MAX | MIN TMAX [ MIN [ MAX
A .064 [ .100 [.064 [.100 |.064 [ .120 |.055 | .120
Al .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 |.006 [.022
D/E .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 | - T[.560 |.500 [.535
e .050 BSC .050 BSC .050 BSC .040 BSC
el .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
] .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
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

52—-68 LEAD LCC (SQUARE)

DWG # 1521 150—2 (68—2 68—
Z OF_LDS (N) 52 52 68 68
SYMBOL _ | MIN ] MAX | MIN ] MAX | MIN | MAX | MIN | MAX
A 061 | .087 |.082 | .120 |.082 | .120 | .065 |.120
Al 051 |.077 | .072 | .088 |.072 |.088 |.055 |.075
B 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
D/E 739 | .761 | .739 | .761 | .938 | .962 | .554 | .566
D1 /E1 .600 BSC 600 BSC 800 BSC .400 BSC
D2/E2 .300 BSC .300 BSC -400 BSC .200 BSC
D3/E3 — [ 661 | — [.661 | — [.862 | — [.535
e .050 BSC .050 BSC | .050 BSC .025 BSC
el 05 [ — |.016 ] = [.016 ] — |.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
2 077 |.093 | .075 |.093 |.075 |.095 |.077 |.093
L3 003 | .015 | .003 | .015 | .003 | .015 | .003 | .015
ND /NE 13 13 17 17

4.3



PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

h X 45°
3 PL

——I

NOTES:

20—32 LEAD LCC (RECTANGULAR)

—
—__F

T

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

| = B2 JX45'——‘A1’——

—

| A

DWG # —120—1 1221 L24-1 128—2 £32-1
4 OF LDS (N) 20 22 24 28 32
© SYMBOL | MIN TMAX | MIN TMAX T MIN TMAX | 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
D 284 [.296 | .284 | .296 |.292 |.308 | .342 |.358 | .442 | .458
D1 150 BSC 150 BSC .200 BSC .200 BSC .300 BSC
D2 .075 BSC .075 BSC .100 BSC .100 BSC 150 BSC
D3 - J[.280) - J.280 | - T.308] - T.358 | — [.458
E .420 |.435 | .480 | .496 | .392 |.408 |.540 [.560 | .540 |.560
= ~.250 BSC | .300 BSC .300 BSC .400 BSC .400 BSC
E2 _.125 BSC 150 BSC 150 BSC .200 BSC .200 BSC
E3 - [40] - J40 | - TJT.408 | — [.558 | — [.558
e .050 BSC .050 BSC .050 BSC | .050 BSC .050 BSC
el 015 [ — 015 [ = 015 T = .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
] .045 |.055 [.039 [ .051 | .040 [.050 |.045 [.055 |.045 |.055
L2 .080 |.095 |.083 [.097 |.077 |.093 |.077 [.093 |.077 [.093
L3 .003 [.015 |.003 [.015 [.003 |.015 [.003 [.015 [.003 | .015
ND 4 4 5 5 7
NE 6 7 7 9 9

4.3
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS

68 PIN PGA (CAVITY UP)

TOP_ VIEW

BOTTOM VIEW — ¢B1
12 3 4 5 6 7 8/9 10 11
[ @EEeEOFE®
2[olololololulolelolelo
fifolo OO
fllolo OO
Jfolo OO
GO — oo
2lolo; 00,
Ylolo, ol0,
Jlolo O®
Jlelololololololololole
ARolololololelolot:
i
D

SEATING PLANE f
L

DWG #_ C68—1
Z OF PINS (N)| B8
SYMBOL MIN | MAX
A 070 | .145
2B 016 | .020
281 - 080
#B2 040 | .060
D/E 1.140 | 1.180
D1/E1 1.000 BSC
e 100 BSC
C 120 | 140
M 11
Q 040 | .060

( ‘

~

|
PIN 1 ID

{

gl

NOTES:

T

@

IIi
i

el

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.

ogpwn

BSC — BASIC LEAD SPACING BETWEEN CENTERS.
SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
SYMBOL "N" REPRESENTS THE NUMBER OF PINS
CHAMFERED CORNERS ARE IDT'S OPTION.

13



PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY UP — 11 X 11 GRID)

BOTTOM VIEW ~ ¢B1 TOP VIEW
1.2 3 4 5 6 7 8/9 101 , .
LEEEEEOEEEE® |
KIO@OOOOEOEEEE |
OO @OO®O 0]0,
HI@ @ @@
| @E@E @O | _ u
OOO— + —OOO fE
El@QO@EO @EE
OIO, @@
c|@@ 0]0]0,; 0]0,
:1010]010]010I0I00]0]0;
Alislololololololololols A
= : |
D1 PIN 1 ID—/ |
D ‘ {
r Q - [ 1 A
SEATING PLANE !
o A‘ L I
| 982 ——“-— o8 —=el—
DWG # C84—3
# OF PINS (N) 84
SYMBOL MIN_ | MAX
A .070 145 NOTES:
98 .016 | .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
#B1 - .080 . SPECIFIED. : : ‘
9B2 .040.[ .060 | - 2.  BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.080 | 1.120 | 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
D1 /E1 ~1.000 BSC 4, SYMBOL "N” REPRESENTS THE NUMBER OF PINS
Py 100 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 120 | .140
M 11
Q .040 | .060

4.3 14



PACKAGE DIAGRAM OULTINES

PIN GRID ARRAYS (Continued)

108 PIN PGA (CAVITY UP)

BOTTOM VIEW #B1 TOP VIEW
1.2 3 45 6,7 8 9 10A112 \
MEEEEEEEEEEE®
LIOE@E@OOEEEOOOEE
KIO@QOOEOEOEEOEE@OE
JOOO @O
HEOE @O
9[0]0]O, 1 @EE| & | 0
FIOE@O 0]0J0;
E[@QO@O @OOE
O]0]0) 0]0]0;
cl@O@OOEOEEOEOEE@EE
:HOJIOI0I0I0]0,0]00I0]0]0. -
APDOOEOOEOPEEEO®D Pl
b1 PIN 1 1D
b #
.
SEATING PLANE—'— ‘lﬁL “ M f
e e
DWG # G108—1
OF PINS (N) 108
SYMBOL MIN_|_MAX NOTES:
A 070 T 145 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
;; — ;838 2. %Z%CIEIEgAsw LEAD SPACING BETWEEN CENTERS.
587 540|080 3. SYMBOL "M’ REPRESENTS THE PGA MATRIX SIZE.
b/ TR 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
D1/ +150 Bae 5. CHAMFERED CORNERS ARE IDT'S OPTION.
e 100 BSC
L 120 | 140
M 12
Q 040 | .060
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES

16—32 LEAD PLASTIC DIP (300 MIL)

N
n

- D ——————————

.-n-.,-n-..—rL.,-n-..-n-.rrL.m""—;—r

P
.

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

J_A

j—TSEATING PLANE
-

Al

2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

DWG_# P16—1 P22-1 P28—-2 P32-—-2
# OF LDS (N) 16 22 28 32

SYMBOLS MIN MAX MIN MAX MIN MAX MIN MAX

A .140 165 145 165 145 .180 145 .180

Al .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

D .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 .080 110

eA 310 370 310 .370 .310 .400 .310 .400

L .120 150 120 .150 120 .150 .120 150

oA 0 15 0° 15° 0 15° (0} 15°

S .015 .035 .020 .040 .020 .042 .020 .060

Q1 .050 .070 .055 .075 .055 .065 .055 .065

4.3

16



PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

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

'

D

e T Y e o oM oy o

\ g

D

E1 E

T"\J""U""u""u“"u"‘u“"u“"u"__—__L

—»-S‘—-—

!

Q1

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

1.

| ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁf

U -

—L—A

SEATING PLANE

2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
DWG # pP18—1 P20—1 P24-1
# OF LDS (N) 18 20 4 24
SYMBOLS MIN MAX MIN MAX MIN | MAX
A =14 160 145 169 145 169
Al .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
D .885 . | .910 ]| 1.022 1.040] 1.240 | 1.255
E .300 325 .300 .325 300 .520
El .247 .260 240 .280 1 . .2580 | .275
e .090 110 .090 110 .090 110
eA .310 .370 310 | .370 .310. | .370
L 120 150 120 150 120 .150
o 0. 15° o 15" 0 15°
S .040 - | .060 025 .070 .055 .075
Q1 .050 070 055 075 055 070

4.3 17



PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

24—48 LEAD PLASTIC DIP (600 MIL)

J— D o

H\JH%JHJHJHJMJH.—MAJ‘-%”ﬁT

D E1 E

‘f“LHHJ“'\J‘HJJLu‘HJ"“u-"-u""u‘W.—_i_

1

* —  ft— 1 ‘
Q1 A
* | t SEATING PLANE
L I o at—
A1
|
NOTES: .
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
P24—7 F28—1 P32—1 P40—1 P48
OF LEADS (N) 24 28 - 32 40 48
SYMBOLS MIN MAX MIN MAX - MIN MAX MIN MAX MIN MAX
A .160 .185 .160 .185 170 .190 .160 185 170 .200
A1 .015 .035 .015 .035 .015 .050 .015 .035 .015 .035
b .015 .020 .015 .020 .016 .020 .015 .020 .015 .020
b1 .050 .065 .050 .065 .045 .055 .050 .065 .050 .065
C .008 .012 .008 .012 .008 .012 .008 .012 .008 .012
D 1.240 [ 1.260 ] 1.420 | 1.460 | 1.645 | 1.655 | 2.050 | 2.070] 2.420 | 2.450
E .600 .620 .600 .620 .600 .625 .600 .620 .600 .620
El .530 .550 .530 .550 .530 .550 .530 .550 .530 .560
e .090 .10 .080 110 .090 110 .090 110 .090 .110
eA .610 .670 .610 .670 .610 .670 .610 .670 .610 .670
L 120 .150 120 .150 125 135 120 .150 120 .150
o [0} 15° 0’ 15° 0 15° 0 15° 0 18°
S .060 .080 .055 .080 .070 .080 .070 .085 .060 .075
Q1 .060 .080 .060 .080 065 | .075 .060 ,080 | .060 .080

4.3 18



PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC

PIN 1

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
BSC — BASIC LEAD SPACING BETWEEN CENTERS.

D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS

AND TO BE MEASURED FROM THE BOTTOM OF PKG.

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

N

—-—!——s
191800RAE v
iy
hx45'\
D | rc
e R e

I Al ]
. SEATING PLANE

Il o]

I

16—24 LEAD SMALL OUTLINE (GULL WING — JEDEC)

L

DWG # S016—1 S018—1 S020-2 S024-2
# oF LDS (N)] 16 (.300) | 18 (.300) 20 (.300”") | 24 (.300")
SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .095 |.1043 | .095 |.1043 | .095 |.1043 | .095 |.1043

A1 .005 |.0118 | .005 |.0118 | .005 [.0118 | .005 |.0118

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

c .0091 |.0125 | .0091].0125 |.0091 [0125 | .0091|.0125
D 403 | .413 | .447 |.462 | .497 | .511 | .600 | .614

e .050 BSC | .050 BSC .050 BSC .050 BSC
E 292 |.2992 | .292 |.2992 |.292 [2992 | .292 |.2992

h .010 |.020 | .010 |.020 | .010 |.020 | .010] .020

H 400 | .419 | .400 | .419 | .400 |.419 | .400] .419

L 018 [.045 | .018 | .045 | .018 |.045 | .018 |.045

o 0 g | o | & 0 8 o | s

S 023 '|.035 | .023 |.035 |.023 |.035 | .023.035

4.3
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

——-}4—8

i

1A A

N

PN 1jeHLHHHBH.HHH

D

NOTES:

1.

2.
3.

4,

~js

A

fA
Bl

SEATING PLANE

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.
BSC — BASIC LEAD SPACING BETWEEN CENTERS.

D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG.
FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
ONE ANOTHER WITHIN .004" AT THE SEATING PLANE.

28 LEAD SMALL OUTLING (GULL WING — JEDEC)

DWG # S028-2 S028-3
4 OF LDS (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
C .0091 | .0125 | .006 | .010

D .700 | .712 | .718 |.728

e .050 BSC .050 BSC
E .292 |.2992] .340 | .350
h .010 | .020 | .012 | .020

H 400 | .419 | .462 | .478
L .018 | .045 | .028 | .045

o 0 8 0 8°

S .023 | .035 | .023 |.035

4.3



PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

PIN 1

‘|-'¢—S

00000

Oonnan
N

guuoug

— e

——

et )]

l—B (OPTIONAL)

gobotd

e

NOTES:

1.

A
]—}——t SEATING PLANE
A—I ‘-781 .025 MIN

i

A

ALL DIMENSIONS ARE IN INCHES,

UNLESS OTHERWISE SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

D1 & E1 DO NOT INCLUDE MOLD FLASH
OR PROTRUSION AND TO BE MEASURED
FROM THE BOTTOM OF THE PKG.
FORMED LEADS SHALL BE PLANAR WITH
RESPECT TO ONE ANOTHER WITHIN .004"
AT THE SEATING PLANE

h X 45°

)

AN /1

N

- £2 ——=]

20—32 LEAD SMALL OUTLINE (J—BEND, 300 MIL)

DWGC # S020—-1 S024—4 S024—8 S028-5 S032—2
# OF DS (N) 20 24 24 28 32
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 120 | 140 | 130 | .148 | 120 | 140 | .120 | .140 | .130 | .148
Al .078 | .095 | .082 | .095 | .078 | .091 | .078 | .095 | .082 | .095
B - - 026 | .032 = - - - 026 | .032
B1 014 | .020 | .015 | .020 | .014 | .019 | .014 | .020 | .016 | .020
C 008 | .013 | .007 | .011 | .0001 | .0125| .008 | .013 | .008 | .013
D1 500 | .512 | .620 | .630 | .602 | .612 | .700 | .712 | .820 | .830
E 335 | .347 | .335 | .345 | .335 | .347 | .335 | .347 | .330 | .340
E1 292 | .300 | .295 | .305 | .292 | .299 | .292 | .300 | .295 | .305
E2 262 | .272 | .260 | .280 | .262 | .272 | .262 | .272 | .260 | .275
e 050 BSC .050 BSC .050 BSC 050 BSC 050 BSC
h 010 | .020 | .010 | .020 | .010 | .016 | .012 | .020 | .012 | .020
S .023 | .035 | .032 | .043 | .032 | .043 | .023 | .035 | .032 | .043

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

4

EITHER ONE OF THESE TWO LOCATIONS.

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.

EEsEEER TSN > N0 % E DRECTONS RESPECTVELY 0> u
I |
——”-— B (OPTIONAL)
i J -
— —%_—LSEATING PLANE
.025 MIN _—“"MeJ L_. l‘—

> — gt

(OPTIONAL)
DWG_# PQ100-1 PQ132—1
# OF (DS (N) 100 132

SYMBOLS _ | MIN | MAX | MIN | MAX
A 160 | 180 | .160 | .180
Al .020 | .040| .020 | .040
B |.008 | .016] .008 | .016
b1 .008 | .012| .008 | .012
¢ 1.0055] .008].0055[ .008
D .875 | .885]1.075] 1.085
D1 747 | .753| .947 | _.953
D2 .897 | .903 | 1.097 | 1.103
D3 .600 REF .800 REF
e .025 BSC .025 BSC
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
o 0 8 | o 8’

ND /NE 25/25 33/33
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS (Continued)

80 & 100 LEAD RECTANGULAR PLASTIC QUAD FLATPACK (EIAJ)

S T |
E i —1— E E3 E1

td

e
_W*‘IHHH HH’W» —
T

6°

0°-10°

DWG # PQB0—2 PQ100—2
4 OF LDS (N) 80 100
SYMBOLS MIN | MAX | MIN { MAX
A 2.80 | 3.40 ]| 2.80 [ 3.40
Al .25 - .25 —
A2 2.54 | 3.05 | 2.54 | 3.05
Cc 13 | .20 | 43 | 20
D 23.65] 24.15] 23.65] 24.15
D1 19.90[ 20.10] 19.80] 20.10
D3 18.40 REF | 18.85 REF
E 17.65]18.15]17.65] 18.15
E1 13.90[ 14.10]13.90[ 14.10
E3 12.00 REF | 12.35 REF
L .65 | .65 |
ND /NE 16/24 20/30
P .80 BSC .65 BSC
W .30 | .25 | .40
7D .80 .575
7E 1.00 .825

3
T
L

NOTES:

1. ALL DIMENSIONS ARE IN METRIC, UNLESS
OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

3. D1 & E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS .254 PER SIDE.

4. ND & NE REPRESENT NUMBERS OF LEADS IN
D & E DIRECTIONS RESPECTIVELY.
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS

20—84 LEAD PLCC (SQUARE)

D
D1 Al
45" x .045 | PIN 1 c
o I | c)’ - 3 .
E —
{0 H
il 1
- 4 =5 L p3/es
; i - L, | bwE
i h
i i =

. Wi
[ 5 | 8
. eT_:\ SEATING PLANE
HEATSINK OPTIONAL ON J84-1

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 NUMBER OF LEADS IN D & E DIRECTIONS

RESPECTIVELY.
6. D1 & E? SHOULD BE MEASURED FROM THE BOTTOM OF THE PKG.

DWG # J20-1 J28-—1 J44—1 J52—1 J68—1 J84—1

F OF LDS 20 28 34 52 58 B4
SYMBOL | MIN | MAX] MIN | MAX| MIN | MAX] MIN | MAX| MIN | MAX] MIN | MAX
A 165 1.1801.165 |.180].165 |.180].165].180|.165 |.180|.165 | .180
Al .095|.115 |.095].115 |.095].115 |.095/.115 |.095|.115 | .095 | .115
B .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
cl .008[.012[.008[.012[.008].012|.008].012|.008].012[.008 [.012
D _385.395|.485(.495|.685|.695|.785|.795[.985|.995[1.185 1.195
D1 .350.356].450].456.650.656].750|.756|.950.956|1.150 | 1.156
D2/E2  |.290].330|.390.430[.590].630].690[.730|.890(.930{1.090| 1.130
D3/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
E1 .350[.356].450|.456|.650[.656].750.756 | .950{.9561.150|1.156
e .050 BSC|.050 BSC|.050 BSC|.050 BSC|.050 BSC|.050 BSC
ND/NE 5 7 11 13 17 21
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS (Continued)

18-32 LEAD PLCC (RECTANGULAR)

45" X .045

;PIN 1

1

w

°
1|:nnr1r\nnr1

—~
zZMm
)

~

_i__

—

o

OoooowgoooOoo
m
—

—:IngL(ND)

ot

D1

| - D

SEATING PLANE-—Egjiﬁiiﬁiiiiiéb

— b2 —

DWG # J18—1 J32—1

# OF LDS 18 32

SYMBOL MIN | MAX | MIN | MAX
A 120 .140| 120 .140
Al .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 | .203 | .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 7/09

C2—mlem

. OPTIONAL FEATURE
ADHESIVE PEDESTAL
(32 LD ONLY)

NOTES:

1.

2
" 3.
4

ALL. DIMENSIONS ARE IN INCHES UNLESS
OTHERWISE SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

D & E DO"NOT” INCLUD'—' MOLD FLASH OR"
PROTRUSIONS. - -~ -

.~ FORMED LEADS" SHALL BE PLANAR WITH

RESPECT TO ONE ANOTHER WITHIN 004"
AT THE SEATINGPLANE,

" ND & NE REPRESENT 'NUMBERS OF LEADS IN

D & E DIRECTIONS RESPECTIVELY,
D1 & E1 SHOULD BE MEASURED FROM THE
BOTTOM OF . THE PACKAGE

43

25



s o

S &

pr 5 g g P
Fa Y Lo R g s

DI R .
Bl St 8NN el 0 8 umne

PR e
Pa S g S
B i 2% Ly e
e B AR Nl B

R,

FIFO PRODUCTS

Fold o Fol S | I Y s a0
St e e 5 Sl R B R Ged

O .
S g n g o g e
s IR iIE N
b g ; 1 |







FIFO MEMORIES

Integration of IDT high-speed static RAM technology with
internal support logic yields high-performance, high-density
FIFO memories. A FIFQ 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 @ memory location and a read from that
memory location. System performance is significantly im-
proved over the shift register-based arschitecture of previous
FIFO designs which are handicapped with long fall-through
times.

IDT offers the widest selection of monolithic FIFOs, ranging
from shallow 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 IDT7200 FIFO family (256x9 through the 16Kx3 FIFOs)
are all pin and function compatible, making density upgrades
simple. All IDT FIFOs canbe cascaded to greaterword depths
and expanded to greater word widths with no external support
logic. -

IDT's high-speed SyncFIFO™ is ideal for multiprocessor
systems, workstations and high-end graphics. Theinnovative
architecture of the SyncFIFO (internal I/O registers with sepa-
rate clock and enable inputs), along with wider data bus,
simplifies design and reduces interface logicc.

The Parallel-Serial FIFOs incorporate a serial input or a
serial output shifter for serial-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 plactic FIP
and CERDIP, surface mount ceramic LCC, PLCC and SOIC,
and high-reliability flatpack. Increasing board density is the
overwhelming goal of IDT's package development efforts, as
demonstrated by the introduction of the 300 mil ThinDIP.

FIFO 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.

- IDT is committed to offering FIFOs of increasing density,
speed and enhanced architectural innovations, such as Flex-
ishift™ and the BIiFIFO, for easier system interface.
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FIFO PRODUCTS
IDT7200
IDT7201
IDT7202
IDT7203
IDT7204
IDT7205
IDT7206
IDT72005
IDT72015
IDT72025
IDT72021
IDT72031
IDT72041
IDT72103
IDT72104
IDT72105
IDT72115
IDT72125
IDT72131
IDT72141
IDT72132
IDT72142
IDT72200
IDT72210
IDT72220
IDT72230
IDT72240
IDT72420
IDT72201
IDT72211
IDT72221
IDT72231
IDT72241
IDT72421
IDT72215
IDT72225
IDT72205LB
IDT72215LB
IDT72225LB
IDT72235LB
IDT72245L8
IDT72401
IDT72402
IDT72403
IDT72404
IDT72413
IDT7251
IDT72510
IDT7252
IDT72520
IDT72511
IDT72521

TABLE OF CONTENTS

256 x 9-Bit Parallel FIFO .....ooovoirreeerceeeeetercee et et e nen st ses e e seesene
512 x 9-Bit Parallel FIFO ....cooeieririeeeecerrerere et cmren st e sasessnsssensasranes
1024 x 9-Bit Parallel FIFO ..
2048 x 9-Bit Parallel FIFO .....
4096 X 9-Bit Parallel FIFO .......occevieeiinisicinninee e e seesstsessssrssnssesssssssassesssnns
8192 x 9-Bit Parallel FIFO ..ottt ettt e e e se e
16384 x 9-Bit Parallel FIFO .........ccccceuu.n..
256 x 18-Bit Parallel First-In/First-Out FIFO ..
512 x 18-Bit Parallel First-In/First-Out FIFO ..
1K x 18-Bit Parallel First-In/First-Out FIFO................
1K x 9-Bit Parallel Flagged FIFO with OE .....
2K x 9-Bit Parallel Flagged FIFO with OE .....
4K x 9-Bit Parallel Flagged FIFO with OE .........
2048 x 9-Bit ConfigurableParallel/Serial FIFO...
4096 x 9-Bit Configurable Parallel/Serial FIFO..
256 x 16-Bit Parallel-to-Serial FIFO...........ccc...
512 x 16-Bit Parallel-to-Serial FIFO.....
1024 x 16-Bit Parallel-to-Serial FIFO...
2048 x 9-Bit Parallel-to-Serial FIFO.....
4096 x 9-Bit Parallel-to-Serial FIFO.
2048 x 9-Bit Parallel/Serial FIFO .....
4096 x 9-Bit Parallel/Serial FIFO ......cceceeevevercennns

256 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO).....
512 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO) .....
1024 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
2048 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
4096 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
64 x 8-Bit Parallel SyncFIFO™ (Clocked FIFO} .......
256 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO).....
512 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) .....
1024 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
2048 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
4096 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
64 x 9-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
512 x 18-Bit Parallel Synchronous FIFO ...
1024 x 18-Bit Parallel Synchronous FIFO ............
256 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO) ...
512 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO)
1024 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO) ...c..cconemrinireccnreriecrensecereraree s
2048 x 18-Bit Parallel SyncFIFO™ (Clocked FIFO)....
4096 x 18-Bit Parallel SyncFIFO™ (Clocked FIFQ)....
64 X 4-Bit Parallel FIFO ...ttt s sas s s sesssanae
64 x 5-Bit Parallel FIFO ...t cscessesas
64 x 4-Bit Parallel FIFO (w/Output Enable) ...
64 x 5-Bit Parallel FIFO (w/Output Enable) ...
64 x 5-Bit Parallel FIFO With FIags .......c.ccveeirreineieenenninrine s s seses e sreneneseene
512 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO......ccccocveeerccnmrveneeriasienes
512 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO...
1024 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO.....
1024 x 18-Bit — 1K x 9-Bit Bus Matching Bidirectional FIFO
512 x 18-Bit Parallel Bidirectional FIFO........ccooveceeniemrrrierre s semrecereesanees
1024 x 18-Bit Parallel Bidirectional FIFO ........cocuvvrviiicmrennininicnic s
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Integrated Device Technology, Inc.

| CMOS PARALLEL IDT7200S/L
FIRST-IN/FIRST-OUT FIFO ~ IDT7201SA/LA
256 x 9-BIT, 512 x 9-BIT, 1K x 9-BIT IDT7202SA/LA

FEATURES:

1K x 9 organization (IDT
Low power consumption
— Active: 770mW (max

First-In/First-Out dual-port memory
256 x 9 organization (IDT7200)
512 x 9 organization (IDT7201A)

7202A)
)

—Power-down: 27.5mW (max.)

Status Flags: Empty, Hal
Auto-retransmit capabilit

e o o o o o o o o

Ultra high speed—15ns access time
Asynchronous and simultaneous read and write
Fully expandable by both word depth and/or bit width
Pin and functionally compatible with 720X family

If-Full, Full
y

High-performance CEMOS™ technology
Military product compliant to MIL-STD-883, Class B
Standard Military Drawing #5962-87531, 5962-89666,

5962-89863 and 5962-89536 are listed on this function.

DESCRIPTION:

The IDT7200/7201A/7202A 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 under-
flow 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. Datais toggled inand out of the devices
through the use of the Write (W) and Read (R) pins. The
devices have a read/write cycle time of 25ns (40MHz).

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.

The IDT7200/7201A/7202A are fabricated using IDT's
high-speed CEMOS technology. They are designed forthose
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-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

DA&AOLBI;&JTS

. WRITE
W = coNTROL NENERRAREN
— g
L]
WRITE M  RaM READ
POINTER /] ARRAY ¢ POINTER
] 256 x 9 Iy
5129
1024 x 9
T11T IT—[ TITT
e
BUFFERs | ?
DAT&OUTPUTS
R |  READ 0-G%) RESET
CONTROL [[ | LOGIC
) Y T
FLAG .- = =
LOGIC - B FURT
_ EXPANSION [+ o
—— LOGIC [——> XOHF 2679 diw 01

CEMOSis a of Device Technol Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technalogy, Inc.
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
/ 8
W] za%wc 'NDEX\ 88284384
ps ]2 271 Ds (T
s 13 26 _1Ds 432|—1—|323130
D24 251 Ds D2 [ 15 29 De
DI LS ppgq, 24007 pr [Je 28 ] b7
DL]e C2st 23| JFUR Do (17 27 ] Nc
X7 prgp 22 1RS X [ds J32-1 26 [| FOURT
FF]s sozss 21 L JEF [ L1 25 E BS
@9 goog5 20 _1XORF @ [110 24 EF
a1 L] 10 1o Jar ar 111 23 [ XOmE
@ L] 11 18 Jas Ne [ 12 2] o
@ ] 12 17 ]as @ [J13 21 e
s []13 16 J a4 14 1516 17 18 19 20
GND [] 14 15 1R HINIEININInn
2679 drw 02a 0 2 OIf t
g o g o
DIP/SOIC/FLATPACK < 2679 drw 020
TOP VIEW
LCC/PLCC
TOP VIEW
ABSOLUTE MAXIMUM RATINGS" RECOMMENDED DC OPERATING
Symbol Rating Com'l. mi._ Junit] CONDITIONS
VTERM | Terminal Voltage -05t0+7.0]-05t0+7.0| V Symbol Parameter Min. | Typ. | Max. | Unit
Q‘;SSSPGC‘ Voo Military Supply 45 | 50 | 55 | v
S Voltage
TA Operating Oto+70 |-55t0+125| ° "
Temperature Vece Sglrt];g:rmal Supply| 45 | 50 | 55 \'
-551t0 +125| 65 t 35| °C
TeiAs ai’:gf é?;usre o o +1 GND Supply Voltage 0 0 \
Tsta | Storage -5510 +125 | -65 to +155 | °C ViKY Input High Voltage | 20 | — | — v
Temperature Commercial
lout DC Output 50 50 mA ViH(" Input High Voltage | 2.2 | — - v
Current Miitary
NOTE: ) 2e79mior | VIL@ Input Low Voltage [ — — 0.8 v
1. Stessesgreater thanthose listed under ABSOLUTE MAXIMUM RATINGS Commercial and
may cause permanent damage to the device. This is a stress rating only Military
and functional operation of the device at these or any other conditions NOTE: w08
above those indicated in the operational sections of this specificationis not ) o : 267t
implied. Exposure to absolute maximum rating conditions for extended 1. x::j ggx ;g: %::gz: Ef:ilrin;r;)mal)'
periods may affect reliabily. 2.1.5V uﬁdershoots are allowed finr 10ns once per cycle.
CAPACITANCE (Ta=+25°C, f = 1.0 MHz)
Symbol Parameter(") Condition | Max. | Unit
CIN Input Capacitance VIN =0V 8 pF
Cout Output Capacitance | Vout = 0V 8 pF
NOTE: 26796102
1. This parameter is sampled and not 100% tested.
5.1 2



IDT7200/7201A/7202A CMOS PARALLEL FIRST-INFIRST-OUT FIFO
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc = 5.0V+10%, TA =

0°C to +70°C; Military: Vcc = 5.0V+10%, TA = -55°C to +125°C)

Measurements with 0.4 < VIN< Vee.
2 R 2V, 0.4 < Vout < Vee.
3. lec measurements are made with outputs open {only capacmve Ioadlng)
4. Tested atf = 20MHz.

IDT7200 IDT7200 IDT7200
IDT7201A IDT7201A IDT7201A
IDT7202A IDT7202A IDT7202A
Commerclal Military Commercial
ta = 15,20ns tA = 20ns tA = 25,35ns
Symbol Parameter Min. | Typ. |Max. | Min. | Typ. | Max. | Min. | Typ. | Max. |Unit
w1 Input Leakage Current (Any Input) 4l -1 1|0l -] 10] 4] —]1 jpa
Io@ Output Leakage Current 10| — 10|10 =1 10]-10}] =] 10 [pa
VoH Output Logic “1” Voltage IoH = -2mA 24| — | — | 24 | — — |24 | — | — |V
VoL Output Logic “0" Voltage IOH = 8mA — — | 04 — —_ 0.4 —_ — |04 |V
lcc1® " | Active Power Supply Current — | — 125 — | — J1409] — | — |125¥[mA
lcc2® Standby Current (R=W=RS=FL/RT=VIH) — | —]15] — | —]l2 ]| —] —1]1 |mA
lcca(L)® | Power Down Current (All Input = Vcc - 0.2V) — | —]os5| — ] —]oog| —|] —]o05 |mA
Icca(S)® [ Power Down Current (All Input = Vce - 0.2V) 5 9 — | -] 5 |[mA
2679 tbl 04
DC ELECTRICAL CHARACTERISTICS (Continued)
{Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5.0V£10%, TA = -55°C to +125°C)
IDT7200 IDT7200 IDT7200
IDT7201A IDT7201A IDT7201A
IDT7202A IDT7202A IDT7202A
Military Commercial Military
(RS o ta =30,40ns tA = 50,65,80,120ns | tA = 50,65,80,120ns
Symbol - Parameter . Min. | Typ. | Max. | Min. | Typ. | Max.| Min. | Typ. | Max. |Unit
[T Input Leakage Current (Any Input) -10] — [ 10] | = 1| =10 — ] 10 |pA
1ot Output Leakage Current 10| — | 10|10 —] 10|10 —]10 [pA
VoH Output Logic “1” Voltage loH =-2mA 2.4 — — | 24 — _ 24 - - Y
Vou Output Logic “0” Voltage IoH = 8mA —_— — | 04 —_ —_— 04 _— — 104 ]|V
Icc1® | Active Power Supply Current — | = [140®] = |50 | 80 | — | 70 | 100 | mA
Icc2t Standby Current (R=W=RS=FL/RT=VIH) — | — ]2 | — 5 8 — 8 |15 [mA
lcea(L)™ | Power Down Current (All Input = Vcc - 0.2V) — | —J]oo ] — ] —]os5] —[ —]o09 [mA
1cca(S)' | Power Down Current (Al input = Vce - 0.2V) — | -1 9| =1-= 5 — | =1 9 |mA
fNOTES: 26791bl 05
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS

(Commercial: Ve = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA = —55°C to +125°C)

Commercial | Com'l & Mil. | Commercial Military Commercial
7200S/L15 | 7200S/L20 | 7200S/L25 | 7200S/L30 | 7200S/L35
7201SA/LA15|7201SA/LA20 | 7201SA/LA25 | 7201SA/LA30 | 7201SA/LA3S
7202SA/LA15 | 7202SA/LA20 [ 7202SA/LA25 | 7202SA/LA30 | 7202SA/LA35
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. |Max. | Unit
ts Shift Frequency — 40 — 333 — | 285 — 25 — 222 | MHz
tRC Read Cycle Time 25 — 30 — 35 — 40 —_ 45 — ns
tA Access Time — 15 s 20 —_ 25 — 30 —_ 35 ns
tRR Read Recovery Time 10 — 10 — 10 —_ 10 — 10 — ns
tRPw | Read Pulse Width(? 15 | — |20 | — | 25| — | 3] —]3 | —|n
tRLZ Read Pulse Low to Data Bus at Low Z® 5 — 5 — 5 — 5 — 5 — ns
twiz | Write Pulse High to Data Bus at Low Z®4| & — | s — 5 | — 5 | — |10 | —]ns
tov Data Valid from Read Pulse High 5 —_ 5 — 5 — 5 — 5 — ns
tRHZ Read Pulse High to Data Bus at High 2 — 15 s 15 -— 18 — 20 —_ 20 ns
twe Write Cycle Time 25 s 30 s 35 — 40 — 45 — ns
twew | Write Pulse Width(? 5 | — |20 | —| 25} — ]3| —]3]|—]n
tWR Wirite Recovery Time 10 — 10 — 10 — 10 — 10 — ns
tos Data Set-up Time 11 — 12 — 15 — 18 — 18 — ns
tDH Data Hold Time 0 — 0 — 0 — 0 — 0 — ns
tRsSC Reset Cycle Time 25 — 30 — 35 — 40 — 45 — ns
tRS Reset Pulse Width® 5 [ — |20 | —]| 5] — ]3| —]33]|—]n
tRSS Reset Set-up Timel® 5 | — |2 | — | 5] — ] 30| — | 35 — | ns
tRSR Reset Recovery Time 10 — 10 — 10 — 10 — 10 — ns
tRTC Retransmit Cycle Time 25 — 30 — 35 - 40 —_ 45 - ns
tRT Retransmit Pulse Width(®) 5 | —[2 | — [ 25 — ]3] — |3 | —|ns
tRTS Retransmit Set-up Time® 15 | — | 20 — ] 5] — 3| — |35 — | ns
tRTR Retransmit Recovery Time 10 — 10 —_ 10 — 10 — 10 — ns
teFL Reset to Empty Flag Low s 25 e 30 — 35 — 40 — 45 ns
tHFH,FFH | Reset to Half-Full and Full Flag High — 25 _ 30 s 35 — 40 e 45 ns
tATF Retransmit Low to Flags Valid —_— 25 — 30 — 35 —_ 40 — |-45 ns
tREF Read Low to Empty Flag Low —_ 15 — 20 — 25 — 30 — 30 ns
tRFF Read High to Full Flag High — 15 — 20 — 25 — 30 — 30 ns
tRPE Read Pulse Width after EF High 15 —_ 20 — 25 — 30 —_ 35 — ns
tWEF Write High to Empty Flag High — 15 — 20 - 25 —_ 30 —_ 30 ns
tWFF Write Low to Full Flag Low — 15 — 20 —_ 25 — 30 — 30 ns
tWHF Write Low to Half-Full Flag Low — 25 — 30 — 35 —_ 40 - 45 ns
tRHF Read High to Half-Full Flag High — 25 e 30 — 35 — 40 — 45 ns
twpF | Write Pulse Width after FF High 15 — | 20 — 25 | — 30 | — |35 — | ns
toL | Read/WritetoXO Low — |15 — | 2| —| 25| —|3|—13/]{n
tXOH Read/Write to XO High — 15 | — 20 — | 25 — ] 3 | — 35 | ns
i Xi Pulse Width® 5 [ — ]2 —]25]—-]3—=1]133]|—1]n
IR Xi Recovery Time 10 — ] 10 — 10 | — 10| — | 10 — | ns
tis Xi Set-up Time 10 — | 10 — 10 | — 10| — | 10 — | ns
NOTES: 2679 bl 06

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.

5.1




IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO :
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: Ve = 5.0V£10%, TA = 0°C to +70°C; Military: Vcc = 5.0V+10%, TA =-55°C to +125°C)

Military Commmercial and Military
7200S/L40 | 7200S/L50 | 7200S/L65 | 7200S/L80 | 7200S/L120
7201SA/LA40 |7201SA/LAS0 | 7201SA/LAGS [7201SA/LASO| 7201SA/LA120
7202SA/LA40 |7202SA/LAS0 | 7202SA/LAES [T202SA/LASO| 7202SA/LA120

Symbol Parameter Min. | Max.| Min. | Max. | Min. |Max. | Min. | Max. | Min. | Max. | Unit
ts Shift Frequency — 2 | — 15 — |25 — [ 10] — 7 | MHz
tRC Read Cycle Time 50 — | 65 —_ 80 — | 100 | — 140 - ns
A Access Time —_ 40 —_ 50 —_ 65 —_ 80 —_ 120 ns
tRR Read Recovery Time 10 — | 15 —_ 15 - 20 — 20 - ns
tapw | Read Pulse Width® 40 — |50 | —| 6| — |8 [—]120] — | ns
tRLZ Read Pulse Low to DataBus atLowZz® | 5 — |10 ] — 10| —J10|[—] 10| —=1ns
twz | Write Pulse High to Data Bus at Low Z®4| 10 — | 15 — 5] — |20 | — 20 — ns
tov Data Valid from Read Pulse High 5 — 5 e 5 — 5 |. — 5 — ns
1RHZ Read Pulse High to Data Bus at HighZ® | — 5| — | 8| —3 | — |3} — | 3 ns
twe Write Cycle Time 50 — | 65 — 80 — 100 | — 140 — ns
twew | Write Pulse Width® 40 — |85 | —| 5| — |8 | —| 120 — [ ns
tWR Wirite Recovery Time 10 — | 15 — 15 — 20 — 20 — ns
DS Data Set-up Time 20 — | 30 — 30 - 40 — 40 — ns
DH Data Hold Time o] — 5 — 10 —_ 10 —_ 10 = ns.
tRSC Reset Cycle Time 50 — | 65 —_ 80 — | 100 | — 140 —_ ns
tRS Reset Pulse Width® 40 | — |50 | — | 65| — |8 | —|120] — |ns
tRsS Reset Set-up Time®® 40 — |50 | — [ 65| — |8 | —| 120 — | ns
tRsR . | Reset Recovery Time 10 — 15 e 15 e 20 s 20 — ns
RTC Retransmit Cycle Time 50 — | 65 — 80 — | 100 [ — 140 — ns
tAT Retransmit Pulse Width®® 40 — | 50 - 65 | — |80 | — | 120 | — ns
tRTS Retransmit Set-up Time®® 40 —|so | — | 6| — |8 | —]120] — | ns.
tRTR 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 Half-Full and Full Flag High — 50 | — 65 — 80 — | 100 — 140 ns
RTF Retransmit Low to Flags Valid . 50 — 65 — 80 — 100 — 140 ns
REF 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
WEF Write High to Empty Flag High —_ 35 | — 45 —_ 60 — | e0 - 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 Half-Full Flag High —_ 50 —_ 65 — 80 | — 100 —_ 140 ns
tweF | Write Pulse Width after FFHigh 40 — |50 | — |6} — |8 | —| 120] — ns
txoL Read/Write to XO Low — 40| — 50| —| 65 | — |8 | — | 120 | ns
XoH Read/MWrite to XO High — 40 | — | 50 — | 65 | — | 80 — | 120 | ns
I X1 Pulse Width® 40 — |50 | — | e ]| — |8 | —]120] — |ns
IR Xi Recovery Time 10 — | 10 — 0] — |10 | — 10 — ns
txis Xi Set-up Time 10 — | 15 — 151 — |15 | — 15 — | ns

NOTES: 2679 thl 07

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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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
256 x 9-BIT, 512 x 9-BIT & 1K x 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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 Figure 1

2679tbl 08

SIGNAL DESCRIPTIONS

INPUTS:
DATA IN (Do - Ds)
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 (HP)
will be reset to high after Reset (RS).

WRITE ENABLE (W)

Awrite cycleis 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 any on-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 Fiag (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 (EP) 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,

5V
11K
TO0
OUTPUT
PIN .
6800 30pF

2679 drw 03

or equivalent circuit

Figure 1. Output Load
* Includes scope and jig capacitances.

the Data Outputs (Qo — Qs) 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 twer and a valid
Read can then begin. When the FIFO is empty, the internal
readpointer is blocked from Rso external changes in Rwill not
affect the FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FU/RT)

Thisisa dual-purposeinput. 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 IDT7200/7201A/7202A 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 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/
512/1024 writes are performed between resets. The retrans-
mit 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 (X]) is connected to Expansion Out (XO) 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, 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 256 writes for IDT7200, 512 writes for the IDT7201A
and 1024 writes for the IDT7202A.
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

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 (X} 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 (Qo — Qs)
Data outputs for 9-bit wide data. This data is in a high
impedance condition whenever Read (R) is in a high state.

- ttRsc »
RS
- tRSS »—t RSR —
; i - tRss BK—
R QO
tEFL >
EF m v‘v‘v‘v‘v’v‘v’v‘v‘v’v‘v.v’v‘v‘v‘v‘v’v‘v‘v‘v‘v‘v’v‘v‘v‘v“ -
- tHFH, tFFH lan
e, 7 XO0000000CAOAOORAOOOOROO
2679 drw 04
NOTES: Figure 2. Reset
1. EF, FF, HF may change status during Reset, but flags will be valid at tasc.
2. Wand R = ViH around the rising edge of RS.

tov
DATA QUT VALID
twe

7

tWR—>

i o/

1DS —#1e— {DH
Do-Ds DATA IN VALID DATA IN VALID

2679 drw 05

Figure 3. Asynchronous Write and Read Operation
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO . [T .
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

LASTWRITE | IGNORED FIRST READ ADDITIONAL | FIRST
READS WRITE

WRITE
/

—}Ff\_/ - \__/
_— F . 4:

i

=l
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Figure 4. Full Flag From Last Write to First Read

LAST READ IGNORED FIRST WRITE ADDITIONAL| FIRST
READ WRITES READ

) N\__/
R J \_/
tREF twEF
=] I
tA
oata out ———(XX(vauo XX XX varo YY)
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|

Flgure 5. Empty Flag From Last. Read to Fl}sl Write

tRTC
tRT

RT X 7

tRTS

W XXXXXKXRY N

7. 2.7 KRXOQRRKXXOORRKXXCRR KX XOCKKXXXOKRRY P v

Figure 6. Retransmit

tRTR—¥
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT

. ]
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2679 drw 09

o

Figure 7. Minimum Timing for an Empty Flag Coincident Read Pulse

T 1
PAALAATANTARARTARAARARRANRARANRARRNN G 2

JF—/ \—7.;”” 7

HALF-FULL OR LESS t WHF

sl

T

MORE THAN HALF-FULL

HALF-FULL OR LESS
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Figure 9. Half-Full Flag Timing

WRITE TO
LAST PHYSICAL
LOCATION

READ FROM
LAST PHYSICAL
LOCATION

txoL t XOH txoL 1XOH
X0
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Figure 10. Expansion Out
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

e txi e tXIR
Xi
t Xis
WRITE TO
FIRST PHYSICAL
W LOCATION
tXxis READ FROM
FIRST PHYSICAL
- LOCATION
R
2679 drw 13
Figure 11. Expansion In
OPERATING MODES:

Care must be taken to assure that the appropriate flag is
monitored by each system (i.e. FF is monitored on the device
where W is used; EF is monitored on the device where R is
used). For additional information, refer to Tech Note 8:
Operating FIFOs on Full and Empty Boundary Conditions and
Tech Note 6: Designing with FIFOs.

Single Device Mode

Asingle IDT7200/7201A/7202A may be used when the ap-
plication requirements are for 256/512/1024 words or less.
The IDT7200/7201A/7202A is in a Single Device Configura-
tion when the Expansion In (XI) control input is grounded (see
Figure 12).

Depth Expansion

The IDT7200/7201A/7202A can easily be adapted to appli-
cations when the requirements are for greater than 256/512/
1024 words. Figure 14 demonstrates Depth Expansion using
three IDT7200/7201A/7202As. Any depth can be attained by
adding additional IDT7200/7201A/7202As. The IDT7200/
7201A/7202A operates in the Depth Expansion mode 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.

. External logicis needed to generate a composite Full Flag
(FF) and Empty Flag (F (EF). This requires the ORing of all
EFsand ORingof all FFs (i.e.allmustbe setto generate the
correct composite FF or EF). See Figure 14.

. The Retransmit (RT) function and Half-Full Flag (HF) are
not available in the Depth Expansion Mode.

Foradditionalinformation, refer to Tech Note 9: Cascading
FIFOs or FIFO Modules.

USAGE MODES:

Width Expansion

Word width may be increased simply by connecting the
correspondinginput control signals of multiple devices. Status
flags (EF, FF and HF) can be detected from any one device.
Figure 13 demonstrates an 18-bit word width by using two
IDT7200/7201A/7202As. Any word width can be attained by
adding additional IDT7200/7201A/7202As (Figure 13).

Bidirectional Operation

Applications which require data buffering between two
systems (each system capable of Read and Write operations)
canbe achieved by pairing IDT7200/7201A/7202As as shown
in Figure 16. Both Depth Expansion and Width Expansion
may be used in this mode.

Data Flow-Through

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 a reading of a
single word after writing one word of data into an empty FIFO.
The data is enabled on the bus in ({WEF + tA) ns after the rising
edge of W, called the first write edge, and it remains on the
bus until the Rline is raised from low-to-high, after which the
buswould gointo a three-state mode after tRHzns. The EFline
would have a pulse showing temporary deassertion and then
would be asserted.

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 Rline 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.

Compound Expansion

The two expansion techniques described above can be
applied together in a straightforward manner to achieve Iarge
FIFO arrays (see Figure 15).

5.1
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO

256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

(HALF-FULL FLAG) (AP

WRITE W) ———» l«————— READ (R)
9 9
DATAIN (0) "=/ 730y [/~ > DATAOUT (@

FULL FLAG (FF) = 201N > EMPTY FLAG EP)
RESET (RS) - 'RETRANSMIT (RT)

EXPANSION IN () —1—
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Figure 12. Block Diagram of Slhgle 256/512/1024 x 9 FIFO

HF AF
18 9 + 9 +
DATA N (D)
WRITE [ ot e oI e =
@ ) 7200/ DT READ (R) .
FULL FLAG FF) - +———  T7201A/ 7200/ [ EMPTY FLAG EF) '
— 7202A 7201A/ '
RESETRS) ——mM» - —-—-—-—-— 7202A ) . —
e e
g . ) RETRANSMIT (RT)
7
Ix
) . DATAOUT(Q)
' . ' 2679 drw 15
Figure 13. Block Dlagram of 256/512/1024 x 18 FIFO Memory Used in Width Expansion Mode
TABLE I—RESET AND RETRANSMIT
Single Device Conﬁguratnon/Wndth Expansion Mode -
Inputs - Internal Status Outputs
Mode RS RT Xt Read Pointer Write Polnter EF- FF HF
Reset ’ : 0 X 0 Location Zero Location Zero 0 1. -1
Retransmit 1 0 0 Location Zero Unchanged X X X
Read/Write 1 1 0 Increment'") Increment(V) % X X
NOTE ’ 2679 16 09
. Pointer will increment if ﬂag is High.
TABLE II—RESET AND FIRST LOAD TRUTH TABLE
Depth Expansion/Compound Expansion Mode -
Inputs Internal Status * Outputs
Mode RS | F X Read Polnter Write Polnter EF FF
Reset First Device 0 0 (1) Location Zero Location Zero 0 1
Reset All Other Devices 0 1 (1) Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X
NOTE:

2679101 10
1. Xis connected to XO of O of previous device. SeeFlgure14 RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Flag Full Output,
Xi = Expansion Input, HF = Half-Full Flag Output
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

[X©

o]

W — —
FF DT |EF
7200/ |
VA £ \ /.
7201A/ ) > Q
D 5/ /8 720 7

X0

—— S [ # IDT EF - —
N = D EWPTY
V]

7201A/
7202A |EC

L FFl bt
/N] 7200/

] 7201A/
7202A

X —

2679 drw 16

Figure 14. Block Diagram of 768 x 9/1536 x 9/3072 x 9 FIFO Memory (Depth Expansion)

Qo-Qs Qo-Q17 Q(N-8) -QN
Qo-Qs | I Qo-Q17 l ’ Qn-g) -QN
IDT7200/ IDT7200/ IDT7200/
IDT7201A/ IDT7201A/ IDT7201A/
- — IDT7202A IDT7202A IDT7202A
R, W,RS ——» DEPTH > DEPTH cee T DEPTH
EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
{} Do -Ds ﬁ D9 -D17 {T D(n-8)-DN
Do-DN cee
Dg -DN Di1s -DN D(N-8)-DN

2679 drw 17

Figure 15. Compound FIFO Ex|

NOTES:
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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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO . L
256 x 9-BIT, 512 x 9-BIT & 1K x 9-BIT ' MILITARY AND COMMERCIAL TEMPERATURE RANGES

Wa—»] T 1—33
7200/ [—™ EFB
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Figure 16. Bidirectional FIFO Mode
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Figure 17. Read Data Flow-Through Mode

DATAIN

L—t

A
DATAGUT X‘I DATAouTt VALID ‘I’X

Figure 18. Write Data Flow-Through Mode
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5 ® CMOS PARALLEL IDT7203
i FIRST-IN/FIRST-OUT FIFO IDT7204
Gnydt) 2048 x 9-BIT, 4096 x 9-BIT, IDT7205
Integrated Device Technology, Inc. | | 8192 X 9-BIT & 16384 x 9-BIT IDT7206

FEATURES:

First-In/First-Out dual-port memory

2048 x 9 organization (IDT7203)

4096 x 9 organization (IDT7204)

8192 x 9 organization (IDT7205)

16384 x 9 organization (IDT7206)

High-speed: 20ns access time

Low power consumption

— Active: 770mW (max.)

— Power-down: 44mW (max.)

Asynchronous and simultaneous read and write

Fully expandable in both word depth and width

Pin and functionally compatible with IDT720X family
Status Flags: Empty, Half-Fuil, Full

Retransmit capability .

High-performance CEMOS™ technology

Military product compliant to MIL-STD-883, Class B
Standard Military Drawing for #5962-88669 (IDT7203),
5962-89567 (IDT7203), and 5962-89568 (IDT7204) are
listed on this function. ‘

e o o o o o o

DESCRIPTION:

The IDT7203/7204/7205/7206 are dual-port memories bufi-
ers with internal pointers that load and empty data on a first-
inffirst-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.

Data is toggled in and out of the device through the use of
the Write (W) and Read (R) pins. All FIFOs have a read/write
cycle time of 30ns (33MHz).

The devices 9-bit width provides a bitfor a control or parity
at the user's option. It also features a Retransmit (RT) capa-
bility that allows the read pointer to be resettoits initial position

when RT is pulsed low. A Half-Full Flag is available in the
single device and width expansion modes.

The IDT7203/7204/7205/7206 are fabricated using IDT's
high-speed CEMOS technology. They are designed for appli-
cationsrequiring asynchronous and simultaneous read/writes
in multiprocessing, rate buffering, and other applications.

Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B.
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PIN CONFIGURATIONS
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DIP PLCC/LCC
TOP VIEW TOP VIEW
Consult Factory for CERPACK Pinout RECOMMENDED
ABSOLUTE MAXIMUM RATINGS" DC OPERATING CONDITIONS
Symbol Rating Commercial Military Unit Symbol Parameter Min. | Typ. | Max. | Unit
VTERM Terminal -05t0+70 |-05t0+7.0{ V Veem Military Supply 45 5.0 55 v
Voltage with Voltage
Respect to Veee Commercial Supply} 45 | 50 | 55 v
GND Voltage
Ta Operating Oto +70 -55t0 +125( °C GND Supply Voltage 0 0 0 v
Temperature VIH(D Input High Voltage | 2.0 — - \
Taias Temperature -55t0 +125 | -65t0 +135) °C Cg’mme?cia, 9 '
Under Bias -
VIH(D Input High Voltay 22 — — \
Tsia | Storage B510+125 | -65t0+155] °C Mitary
Temperature @)
Input Low Volt: — — 0.8 \
lour DC Output 50 50 mA vt gg;m:;zi a'oa?]%e
Current Military
NOTE: 2661 tol 01 N
1. Stresses greater than those listed under ABSOLUTE MAXIMUM :‘O;I/-f{s—'zsv for X1 input (commercial), zeentoloz
RATINGS may cause permanent damage to the device. This is a stress : - phaiy P - .
rating only and functional operation of the device at these or any other ViH = 2.8V for XI input (military).
conditions above those indicated in the operational sections of this 2. 1.5V undershoots are allowed for 10ns once per cycle.
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vec = 5.0V+10%, TA = 0°C to +70°C; Military: Vec = 5.0V+£10%, TA = -55°C to +125°C)
IDT7203/7204/ IDT7203/7204/ IDT7203/7204/
IDT7205 IDT7205/7206 IDT7205/7206
Commercial Commercial Military
tA = 20ns ta = 25,35,50,80,120ns |ta = 30,40,50,80,120ns
Symbol Parameter Min.| Typ.| Max.| Min. | Typ. | Max. | Min. | Typ. | Max. |Unit
1) Input Leakage Current (Any Input) -1 —_ 1 -1 —_ 1 -1 — 1 HA
Lol Output Leakage Current -10] — | 10| -10 | — 10 | -10 [ — 10 | pA
VOH Output Logic “1” Voltage IoH = -2mA 24| — —_ 24 — —_ 2.4 —_ — \
VoL Output Logic “0” Voltage loH = 8mA — | — ] 04 — — 0.4 — — 04 | V
lcci® | Active Power Supply Current — | — 1208 — — f1200 ] — — | 1504 | mA
lcce® | Standby Current (R=W<=RS=FL/RT=ViH) — | =1 12| — — 12 — — 25 | mA
lccaL)® | Power Down Current (All Input =Voc-02V) | — | — | 2 — — 2 — — 4 |mA
Icca(S)® | Power Down Current (All Input =Vec-02V) | — | — | 8 —_ — 8 —_— — 12 | mA
NOTES: 2661 tbl 03
1. Measurements with 0.4 < ViN < Vce. 3. lcc measurements are made with outputs open (only capacitive loading).
2. R2ViH, 0.4 < Vout < Vee. 4. Tested at f = 20MHz.
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO

2048 x 9-BIT, 4096 x 9-bit, 8192 x 9-BIT & 16384 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS .
Commercial: Vce =5V £10%, TA = 0°C to +70°C; Military: Vcc = 5V + 10%, TA = -55°C to +125°C)

1. Timings referenced as in AC Test Conditions.
2. Pulse widths less than minimum are not aflowed.

3. Values guaranteed by design, not currently tested.
4. Only applies to read data flow-through mode.

Commerclal Commercial Military Commercial
7203S/L20 7203S/L.25 7203S/L30 7203S/L35
7204S/L20 7204S/L25 7204S/L30 7204S/L35
7205S/L20 7205S/L25 7205S/L30 7205S/L35
| 7206S/L20 7206S/L25 7206S/L30 7206S/L35
Symbol’ Parameters Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
fs Shift Frequency — 333 — 28.5 — 25 — 222 | MHz
tRC Read Cycle Time 30 — 35 — 40 — 45 — ns
tA Access Time — 20 — 25 — 30 — 35 ns
tRR Read Recovery Time 10 — 10 — 10 — 10 — ns
tRPW Read Pulse Width (3 20 — 25 — 30 — 35 — ns
tRLZ Read Low to Data Bus Low ) 5 — 5 — 5 — — ns
twiLz Write High to Data Bus Low Z (34) 5 — 5 — 5 — 10 — | ns
tov Data Valid from Read High 5 — 5 — 5 — — ns
tRHZ Read High to Data Bus HighZ (3 —_ 15 — 18 — 20 — 20 ns
twe Wirite Cycle Time 30 s 35 —_ 40 —_ 45 —_ ns
tWPw Write Pulse Width (2) 20 — 25 —_ 30 —_ 35 —_ ns
twR Write Recovery Time 10 —_ 10 — 10 — 10 — ns
t0s Data Set-up Time 12 — 15 — 18 — 18 — ns.
tOH '| Data Hold Time 0 — 0 — 0 — 0 — ns
tRsC Reset Cycle Time 30 —_ 35 — 40 —_ 45 — ns
RS Reset Pulse Width(?) 20 — 25 — 30 — 35 — ns
‘tRSS Reset Set-up Time(® 20 — 25 — 30 —_ 35 — ns
tRSR Reset Recovery Time 10 - 10 —_— 10 —_ 10 -_ ns
tRTC Retransmit Cycle Time 30 - 35 —_ 40 — 45 — ns
1RT Retransmit Pulse Width(? 20 — 25 —_ 30 - 35 — ns
tRTS Retransmit Set-up Time (3 20 — 25 —_ 30 — 35 — ns
RTR Retransmit Recovery Time 10 — 10 —_ 10 — 10 - ns
tEFL Reset to Empty Flag Low — | 30 — 35 — 40 — 45 ns
tHFH, tFFH Reset to HF and FF High - 30 — 35 — 40 - 45 ns
tRTF Retransmit Low to Flags Valid —_ 30 —_ 35 - 40 - 45 ns
tREF Read Low to Empty Flag Low — 20 — 25 — 30 — 30 ns
1REF "Read High to Full Flag High — 20 -_ 25 — 30 — 30 ns
tRPE Read Pulse Width after EF High 20 — 25 — 30 — 35 — ns
tWEF Wirite High to Empty Flag High — 20 — 25 — 30 — 30 ns
tWFF Write Low to Full Flag Low —_ 20 — 25 — 30 — 30 ns
tWHF Write Low to Half-Full Flag Low - — 30 — 35 _— 40 — 45 ns
tRHF Read High to Half-Full Flag High — 30 — 1 835 — 40 — 45 ns
twee Write Pulse Width after FF High 20 | — 25 | — 30 | — 35 — ns
txoL Read/Write Low to XO Low — 20 — 25 — 30 - 35 ns
tXOH Read/Write High to XO High — 20 —_ 25 — 30 — 35 ns
I XI Pulse Width(2 20 — 25 — 30 | — 35 — ns
tXiR XiRecovery Time 10 — 10 — 10 — 10 - ns
txis Xl Set-up Time 10 | — 10 — 10 — 15 — ns
NOTES: 2661 1ol 04
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
2048 x 9-BIT, 4096 x 9-BIT, 8192 x 9-BIT & 16384 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: Vcc =5V +10%, TA = 0°C to +70°C; Military: Vcc = 5V £ 10%, TA = -55°C to +125°C)

Military Commercial and Military
7203S/L40 7203S/L50 7203S/L80 7203S/L.120
7204S/L40 7204S/L50 7204S/L80 7204S/L120
7205S/L40 7205S/L50 7205S/L.80
7206S/L40 7206S/L50 7206S/L80
Symbol Parameters Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
fs Shift Frequency — 20 — 15 — 10 — 7 MHz
tRC Read Cycle Time 50 — 65 .- 100 — 140 — ns
A Access Time — 40 — 50 — 80 —_ 120 ns
tRR Read Recovery Time 10 — 15 — 20 - 20 —_ ns
tRPW Read Pulse Width @ 40 — 50 — 80 — 120 —_ ns
tALZ Read Low to Data Bus Low (3 5 — 10 — 10 — 10 — ns
twLz Write High to Data Bus Low Z (34) 10 — 15 — 20 — 20 — ns
tov Data Valid from Read High 5 — 5 — 5 — 5 — ns
tRHZ Read High to Data Bus HighZ - 25 - 30 — 30 - 35 ns
twe Write Cycle Time 50 — 65 — 100 — 140 — ns
wew Write Pulse Width (2 40 — 50 — 80 — 120 — ns
twR Write Recovery Time 10 — 15 — 20 — 20 — ns
tos Data Set-up Time 20 - 30 — 40 — 40 — ns
toH Data Hold Time 0 —_— 5 —_ 10 — 10 — ns
tRSC Reset Cycle Time 50 — 65 - 100 — 140 — ns
tRs Reset Pulse Width(2) 40 — 50 — 80 — 120 — ns
tRss Reset Set-up Time® 40 — 50 — 80 _ 120 — ns
tRSR Reset Recovery Time 10 — 15 —_ 20 —_ 20 — ns
tRTC Retransmit Cycle Time 50 —_ 65 —_ 100 — 140 —_ ns
tRT Retransmit Pulse Width(2) 40 — 50 — 80 — 120 — ns
tRTS Retransmit Set-up Time @) 40 — 50 — 80 — 120 — ns
tRTR Retransmit Recovery Time 10 — 15 —_ 20 — 20 — ns
tEFL Reset to Empty Flag Low — 50 — 65 — 100 — 140 ns
tHFH, tFFH | Reset to HF and FF High — 50 — 65 — 100 — 140 ns
tRTF Retransmit Low to Flags Valid — 50 — 65 — 100 - 140 ns
REF Read Low to Empty Flag Low — 35 — 45 — 60 - 60 ns
tRFF Read High to Full Flag High — 35 - 45 - 60 — 60 ns
tRPE Read Pulse Width after EF High 40 — 50 - 80 —_ 120 —_ ns
tWEF Write High to Empty Flag High — 35 - 45 —_ 60 —_ 60 ns
tWFF Wirite Low to Full Flag Low —_ 35 - 45 — 60 — 60 ns
tWHF Write Low to Half-Full Flag Low — 50 - 65 — 100 — 140 ns
tRHF Read High to Half-Full Flag High —_ 50 — 65 - 100 —_ 140 ns
tweF Wirite Pulse Width after FF High 40 — 50 — 80 — 120 — ns
txoL Read/Write Low to XO Low — 40 — 50 — 80 — 120 ns
tXOH Read/Write High to XO High — 40 — 50 — 80 — 120 ns
i Xl Pulse Width(2) 40 — 50 — 80 — 120 — ns
tXIR Xi Recovery Time 10 —_ 10 — 10 — 10 —_ ns
txis X Set-up Time 15 — 15 — 15 — 15 — ns
NOTES: 2661 thl 05
1. Timings referenced as in AC Test Conditions. 3. Values guaranteed by design, not currently tested.
2. Pulse widths less than minimum are not allowed. 4. Only applies to read data flow-through mode.
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
2048 x 9-BIT, 4096 x 9-bit, 8192 x 9-BIT & 16384 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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
Qutput Load See Figure 1
2661 tbl 06

CAPACITANCE™ (Ta = 425°C, f = 1.0 MHz)

Symbol Parameter Condition Max. | Unit

ol Input Capacitance VIN = OV 10 | pF

Cout('? | Output Capacitance | Vout =0V 10 pF
NOTES: 2661 tol 07

1. This parameter is sampled and not 100% tested.
2. With output deselected.

SIGNAL DESCRIPTIONS

Inputs:

DATA IN (Do-Ds) — Data inputs for 9-bit wide data.
Controls:

RESET (RS) — Reset is accomplished whenever the Reset
(RS)inputis takentoalow state. Duringreset, bothinternalread
and write pointers are set to the first location. A reset s 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.

WRITE ENABLE (W) —Awrite cycleisinitiated onthefalling
edge of thisinput 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 sequen-
tially and independently of any on-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) willbe setto low and
will remain set until the difference between the write pointer and
read pointer is less than or equal to one halif 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 on the
falling edge of the last write signal. inhibiting further write opera-
tions. Upon the completion of a valid read operation, the Full
Flag (FF) will go high after tRFF, allowing a new valid write to
begin. Whenthe FIFOisfull, the internal write pointer is blocked
from W, so external changes in Wwill not affect the FIFO when
it is full.

5V
1.1KQ

D.U.T.

6800 30pF*
2661 drw 1
OR EQUIVALENT CIRCUIT

Figure 1. Output Load

*Includes jig and scope capacitances.

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 inde-
pendent of any ongoing write operations. After Read Enable (R)
goes high, the Data Outputs (Qo through Qs) will return to a high
impedance condition until the next Read operation. Whenallthe
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 twer and a valid
Read canthenbegin. Whenthe FIFOis empty, theinternal read
pointer is blocked from Rso external changes will not affect the
FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FURT) — 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). The Single Device Mode is initiated by
grounding the Expansion In (X).

The IDT7203/7204/7205/7206 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 affect the write pointer. The status
of the Flags will change depending on the relative locations of
the read and write pointers. Read Enable (R) and Write Enable
(W) must be in the high state during retransmit. This feature is
useful when less than 2048/4096/8192/16384 writes are per-
formed between resets. The retransmit feature is not compat-
ible with the Depth Expansion Mode.

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 Expan-
sion Out (XO) of the previous device in the Depth Expansion or
Daisy Chain Mode.
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2048 x 9-BIT, 4096 x 9-BIT, 8192 x 9-BIT & 16384 x 9-BIT
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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 2048/4096/8192/16384 writes.

EMPTY FLAG (EF) — The Empty Flag (EF) will go low,
inhibiting further read operations, whenthe read pointer is equal
to the write pointer, indicating that the device is empty.

EXPANSION OUT/HALF-FULL FLAG (XO/HF)— Thisis a
dual-purpose output. In the single device mode, when Expan-
sionIn(XI) is grounded, this output acts as anindication of a half-
full memory.

After half of the memory is filled, and at the falling edge of the
" nextwrite 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 1o one half of the total memory
of the device. The Hali-Full Flag (HF) is then reset by the rising
edge of the read operation. '

In the Depth Expansion Mode, Expansion In (Xl) 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 anXO pulse
whenthe Write pointer reaches the lastlocation of memory, and
an additional XO pulse when the Read pointer reaches the last
location of memory.

DATA OUTPUTS (Qo-Qs) — Qo-Qs are data outputs for ‘9-
bitwide data. These outputs are in a high impedance condition
whenever Read (R) is in a high state.

< tRsc -
tRS
RS ) A
. - tRss tRSR —
M 4 N
W XXX KXA N
i tRSS: -
B v
R XXX KX XA
: ‘ tEFL »
F XXX N
i tHFH, tFFH
=R VA VYA VAVAVAVAWAWAWAWAWA VAN AW AW AW AW ANV AN S 74 .
FFF - X XXX XXX XXX XX XXX XXX X
. 2661 drw 02
NOTE: .
1. Wand R = ViHaround the rising edge of RS.
Figure 2. Reset
lt————— tRC: - tRPW ————=
e A tRR— .
_ _X - [— tA—> l
R ~ N | A
» tALz : tov tRHZ ——» - :
Qo-Qs DATAouT VALID ’A’ DATAouT VALID 0:0
twe - . '
1———— tWPW —— > lt—— tWR—— . '
W —XF ' 7ﬁL—/——
- 1 DS je— 1 DH — ‘ : '
Do-Ds DATAIN VALID DATAIN VALID
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Figure 3. Asynchronous Write and Road Operation
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IGNORED
LAST WRITE WRITE FIRST READ
R
W }_/v/
tWFF tRFF
F
2661 drw 04

Figure 4. Full FlagTiming From Last Write to First Read

LASTREAD | 'CRomED FIRST WRITE
w
R N
tREF tWEF
EF
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V V
paTAcur  ———— O vaup XX
2661 drw 05

Figure 5. Empty Flag Timing From Last Read to First Write
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BT \ 4
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. EF, FF and HF may change status during Retransmit, but flags will be valid at taTc.

Figure 6. Retransmit
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w \
tWEF [e—
EF 74

AN\ NN NN NN\ NN NN N
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Figure 7. Minimum Timing for an Empty Flag Coincident Read Pulse.

"\ B jéw
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— twpF
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Figure 8. Minimum Timing for an Full Flag Coincident Write Pulse.’

w
; -
tWHF
HF HALF-FULL OR LESS MORE THAN HALF-FULL HALF-FULL OR LESS

2661 drw 09
Figure 9. Half-Full Flag Timing
WRITE TO
— LAST PHYSICAL
w LOCATION
‘ READ FROM

= LAST PHYSICAL
R LOCATION

txXoH

Y txoL txoH ,
2661 drw 10

Figure 10. Expansion Out
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| txi it

Xi
txis WRITE TO
_ FIRST PHYSICAL
W LOCATION
R

txin >

READ FROM
FIRST PHYSICAL
LOCATION

2661drw 11

Figure 11. Expansion In

OPERATING MODES:

Care must be taken to assure that the appropriate flag is
monitored by each system (i.e. FFis monitored on the device
where W is used; EF is monitored on the device where R is
used). For additional information, refer to Tech Note 8:
Operating FIFOs on Full and Empty Boundary Conditions and
Tech Note 6: Designing with FIFOs.

Single Device Mode

A ssingle IDT7203/7204/7205/7206 may be used when the
applicationrequirements are for 2048/4096/8192/16384 words
orless. The IDT7203/7204/7205/7206 is in a Single Device
Configuration when the Expansion In (Xl) control input is
grounded (see Figure 12).

Depth Expansion

The 1DT7203/7204/7205/7206 can easily be adapted to
applications when the requirements are for greater than 2048/
4096/8192/16384 words. Figure 14 demonstrates Depth Ex-
pansion using three IDT7203/7204/7205/7206s. Any depth
can be attained by adding additional IDT7203/7204/7205/
7206s. The IDT7203/7204/7205/7206 operates in the Depth
Expansion mode 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. Externallogic is needed to generate a composite Full Flag
FF) and Empty Flag (E (EP). This requires the ORing of all
EFsandORingof allFFs (i.e. allmustbe setto 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.

Foradditionalinformation, referto Tech Note 9: Cascading
FIFOs or FIFO Modules.

USAGE MODES:

Width Expansion

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 any one device.
Figure 13 demonstrates an 18-bit word width by using two
IDT7203/7204/7205/7206s. Any word width can be attained
by adding additional IDT7203/7204/7205/7206s (Figure 13).

Bidirectional Operation

* Applications which require data buffering between two
systems (each system capable of Read and Write operations)
can be achieved by pairing IDT7203/7204/7205/7206s as
shown in Figure 16. Both Depth Expansion and Width Expan-
sion may be used in this mode.

Data Flow-Through

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 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 Rline is raised from low-to-high, after which the
bus would gointo a three-state mode after tRHzns. The EFline
would have a pulse showing temporary deassertion and then
would be asserted.

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 Rline 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.

Compound Expansion

The two expansion techniques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays (see Figure 15).
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(HALF-FULLFLAG)  (FF)

WRITE W)

l«———— READ (R)
9 IDT 9
DATA IN (D)j:D 7203/ DATA OUT ()
FULL FLAG [F) -=— ;ggg; > EMPTY FLAG EF)
RESET (RS) ————+» 7206 [«————— RETRANSMIT (RT)

EXPANSION IN (X]) -1—
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Figure 12. Block Dlagram of 2048 x 9/4096 x 9/8192 x 9/16384 x 9 FIFO Used in Single Device Mode
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', /
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va 7
X 1=
1 L 18
7 >DATA0UT(Q)
2661 drw 13

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 signals together.

Figure 13. Block Diagram of 2048 x 18/4096 x 18/8192 x 18/16384 x 18 FIFO Memory Used in Width Expansion Mode
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO

2048 x 9-BIT, 4096 x 9-bit, 8192 x 9-BIT & 16384 x 9-BIT -

MILITARY AND‘COMMERCIAL TEMPERATURE RANGES

TRUTH TABLES
TABLE | - RESET AND RETRANSMIT

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE

Inputs Internal Status Outputs
Mode RS RT Xi | Read Pointer | Write Pointer EF FF HF
Reset 0 X 0 Location Zero | Location Zero 0 1 1
Retransmit 1 0 0 Location Zero Unchanged X X X
Read/Write 1 1 0 Increment (") Increment(!) X X X
NOTE: 2661 tbl 07
1. Pointer will Increment if flag is high.
TABLE Il - RESET AND FIRST LOAD
DEPTH EXPANSION/COMPOUND EXPANSION MODE
Inputs Internal Status Outputs
Mode RS FC X Read Pointer Write Pointer EF FF
Reset First Device 0 0 1) Location Zero Location Zero 0 1
Reset all Other Devices 0 1 (1) Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X
NOTES: 2661 thl 08

1. Xiis connected to XO of previous device. See Figure 14.

2. RS= Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, X1 = Expansion Input, HF = Half-Full Flag Output

X0
w — - - R
FF 7IZDUT3/ EF
/ [ £ N] 1
7204/
:J—v, ol JC T - s/ ——)a
7206 |FT Voo
Xi
X0
—1 —3 ‘___ —4
SUNR 5 m— FFl T [EF =Y BT
FOLL , | 7208 3] EMPTY
S 1) 7204/
7 7205/ g
ol 7206 ||
Xi
X0
L I LLFF] o LEF
: v 7203/ |-
5 7-N 7204/
e
FL
Xi —
- 2661 drw 14

Figure 14. Block Diagram of 6149 x 9/12298 X 9/24596 x 9/49152 x 9 FIFO Memory (Depth Expanslion)

5.2
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
2048 x 9-BIT, 4096 x 9-BIT, 8192 x 9-BIT & 16384 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Qo-Qs Q9-Q17 Q(n-8) -QN
Qo-Qs I | Qo-Q17 | | Q(N-8) -
IDT7203/ IDT7203/ IDT7203/
IDT7204/ IDT7204/ IDT7204/
IDT7205/ IDT7205/ IDT7205/
o e IDT7206 IDT7206 IDT72086
RW,RS —  DEPTH DEPTH *e+ —>  DEPTH
EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
{} Do -Ds {\r Do -D17 {T D(N-8)-DN
Do-DN s
Do -DN D1s -DN DN-8)-DN 2661 drw 15

NOTES:
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

Wa—= pr

7203/ |—» EFp
= 7204/ =
FFA<——1 7205; > HF8

> 7206
DAo-s

SYSTEM A ¢ > SYSTEM B

- /1DB 0-8
720 |\ —
7204/ [*—— W8
HEa<— 7208/

ﬁ - 7206

— FFs

2661 drw 16

Figure 16. Bidirectional FIFO Operation

patan X

tRPE ;1'1—
le— twEF —» tRer

twiz— I;— ‘_’1
< XOXOXOX X DATA VALIDOUT >—

2661drw 17

DATAout

Figure 17. Read Data Flow-Through Mode
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO
MILITARY AND COMMERCIAL TEMPERATURE RANGES

2048 x 9-BIT, 4096 x 9-bit, 8192 x 9-BIT & 16384 x 9-BIT

ST\

R

N\ I
L—taFF—»

FF A j<
[*— twrF -

|<—th
— DATAIN VALID

DATAIN
tDs

4—1A—.—'
O GRS
DATAoUT > X DATAGUT VALID ’A
2661 drw 18

Figure 18. Write Data Flow-Through Mode
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CMOS PARALLEL ADVANCE
FIRST-IN/FIRST-OUT FIFO INFORMATION
256 x 18-BIT, 512 x 18-BIT & DT7200%
Integrated Device Technology, Inc. 1K x 18-BIT IDT72025

FEATURES:

First-In/First-Out dual-port memory

256 x 18 organization (IDT72005)

512 x 18 organization (IDT72015)

1K x 18 organization (IDT72025)

High speed—25ns access time

Asynchronous and simultaneous read and write
Fully expandable by both word depth and/or bit width
Status Flags: Empty, Full, Almost Full, Almost Empty
Two OE pins for bus matching applications
High-performance CEMOS™ technology

Military product compliant to MIL-STD-883, Class B

e o o e o o o o o o o

DESCRIPTION:

The IDT72005/72015/72025 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 under-
flow 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 inand out of the devices
through the use of the Write (W) and Read (R) pins. The
devices have a read/write cycle time of 25ns (40MHz).

The device utilizes an 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. It also features two OE pins for bus matching
applications. In single device mode, these pins can be used to
read data at different time intervals.

_ These FIFOs have two end point flags, Empty (EF) and Full
(FF); and two partial flags with fixed offsets, Almost Full (AFF)
and Almost Empty (AEF) for higher memory utilization. All
flags are active Low outputs.

The IDT72005/72015/72025 are fabricated using IDT's
high-speed CEMOS technology. They are designed forthose
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-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

DATA INPUTS
(Do-D17)

- WRITE
W =" coNTROL
— ‘ .
L]
WRITE FN|  RAM READ
POINTER [+/] ARRAY <: POINTER
y 256X 18
512x 18 ‘
1024 x 18
L]
(FL)/OE2 .
THREE oEf
LHIREE . .%,z OFT
BUFFERS e
DATA OUTPUTS
_ READ (Qo—Q17) Y
R =™ coNTROL 7 *-| RESET
I i — LOGIC
> FF
[Geic CAEF
»AEF =
* ~TF FL/(OE2)
EXPANSION [ COWJQOL
ol » LoGIC | w35

CEMOSisa of d Device Tt Inc.

2553 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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©1992 Integrated Device Technology, Inc.
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Integrated Device Technology, Inc.

\

CMOS PARALLEL L
FLAGGED FIFO WITH OE
1Kx9,2Kx9,4Kx 9

IDT72021
IDT72031
IDT72041

EATURES:
First-In/First-Out dual-port memory
Bit organization
- IDT72021—1K x 9
-~ IDT72031—2K x 9
— IDT72041—4K x 9
Ultra high speed
— IDT72021—25ns access time, 35ns cycle time
— IDT72031—35ns access time, 45ns cycle time
— IDT72041—35ns access time, 45ns cycle time
Easily expandable in word depth and/or width
Asynchronous and simultaneous read and write
Functionally equivalent to IDT7202/03/04 with Output_
Enable (OE) and Almost Empty/Almost Full Flag (AEF)
Four status flags: Full, Empty, Half-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 DIP and surface mount 32-pin LCC
and PLCC
Military product compliant to MIL-STD-883, Class B

F

.

DESCRIPTION:

IDT72021/031/041s are high-speed, low-power, dual-port
memory devices commonly known as FIFOs (First-In/First-
Out). Data 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 IDT72021/
031/041s can perform asynchronous and simultaneous read
and write operations. There are four status flags, (HF, FF, EF,
AEF) to monitor data overflow and underflow. QOuiput 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 IDT72021/031/041s are designed
for those applications requiring data control flags and Output
Enable (OE) in multiprocessing and rate buffer applications.

The IDT72021/031/041s are fabricated using IDT's
CEMOS™ technology. Military grade product is
manufactured in compliance with the latest version of
MIL-STD-883, Class B, for high reliability systems.

FUNCTIONAL BLOCK DIAGRAM DATA OUTPUTS
(Do—Ds)
1 [T
2 [
W WRITE 0
CONTROL s
RAM
AFTAY9
WRITE 1024 x READ
IEOINTER 2048 x 9 POINTER
; 4096 x 9 v
1024/ o _
2048/ . OE
4096 [TIIITIIT
THREE: Yo =
BUFFERS | LOGIC j«—FL/RT
DATA OUTPUTS
H- READ (Qo—Qs)
CONTROL|
A —
FLAG [~ I Ek
LOGIC | FF
' AEF
_ EXPANSION N
Xi LOGIC XO/HF

CEMOS is a trad: rk of It Device Technology, Inc.

2677 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITHOE 1K x 9, 2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
\ ) [O3N &)
vec Ot 32 7 Voo INDEX, 83232834
W2 31[] Da \
Ds {3 of1Ds REFUERD
D34 29 [7 Ds [D)Z 5 ! 20 Ds
5 28 18 280D7 __
D200 0D Do a7 27 JFLAT
D1[e 27 [J FURT B =a
P32-1 —_— Xl 8 J32-1 26 ] RS
DoC}r P! 28 LIRS REF[a9 & 25| OE
_x| 08 pasq 5[0 0E FEl10 L32-1 24C]EE
AEF[]e JAJEF Qofan 23| XO/HF
FF 10 23 [ XO/HF Q1312 22 Qr
Qo za Q213 |, 5161718 19 e
Qi L 21k Qe OOO000o /
Q0] 20[1Qs FEEEEETE 2677 drw 03
Qa[]4 180 Qs 55 ©
Qs []15 181 R :
GND []16 17 [ GND LCC/PLCC -
2677 drw 02 TOP VIEW
DIp
TOP VIEW
PIN DESCRIPTIONS

Symbol Name o] Description

Do-Ds Inputs [ Data inputs for 9-bit wide data.

RS Reset | When RSis 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 resetis required before aninitial WRITE
after power-up. R and W must be high during RS cycle.

W Write | WhenWRITE s low, data can be writtenintothe RAM array sequentially, md_epend entof READ.
In order for WRITE to be active, FF must be high. When the FIFO is full (FF-low), the internal
WRITE operation is blocked.

R Read | When READ is low, data can be read from the RAM array sequentlally independent of WRITE.
In order for READ to be active, EF must be high. When the FIFO is empty (EF-low), the internal
READ operation is blocked. The three-state output buffer is controlled by the read signal and
the external output control (OE).

FURT First Load/ | This is a dual purpose input. In the single device configuration (XI grounded), activating

Retransmit retransmit (FL/RT-low) will set the internal READ pointer to the first location. There is no effect
on the WRITE pointer. R and W must be high before setting FL/RT low. Retransmit is not
compatible with depth expansion. In the depth expansion configuration, FL/RT-low indicates
‘the first activated device.

X Expansion In | Inthe single device c_onﬁguraﬁon,ﬂis grounded. In depth expansion or daisy chain expansion,
Xl is connected to XO (expansion out) of the previous device.

OE Output Enable | When OE is set high, the data flow through the three-state output butfer is inhibited regardiess
of anactive READ operation. A read operation doesincrement the read pointer in this situation.
When OE is set low, Qo-Qs are still in a high impedance condition if no READ occurs. Fora
complete READ operation with data ppearing on Qo-Qs, both R and OE should be asserted low.

FF Full Flag o 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 o} 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/ O | WhenAEFis low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high,

Almost-Fult Flag the device is greater than 1/8 full, but less than 7/8 full.

XO/HF Expansion Out/ o This is a dual purpose o utput. In the single device configuration (XI grounded), the device is

Half-Full Flag more than half full when HF is low. In the depth expansion configuration (XO connected to XI
of the next device), a pulse s sentfrom XO to Xl when the last location in the RAM array is filled.

Qo—Qs Outputs e} Data outputs for 8-bit wide data.

2677tbl 01
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IDT72021, IDT72031, IDT72041 .
CMOS PARALLEL FLAGGED FIFO WITHOE 1K x 9, 2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

STATUS FLAG

CAPACITANCE (Ta = +25°C, f = 1.0 MHz)

Number of Words in FIFO . | Symbol Parameter(") Condition Max. | Unit
1K 2K 4K FF | AEF | HF | EF CIN Input Capacitance VIN = 0V 10 pF
0 0 0 H L H L Cout Output Capacitance | VouT = 0V 10 pF
1-127 1-255 1-511 H L H H NOTE: 267716103
1. These parameters are sampled and not 100% tested.
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 RECOMMENDED DC
1024 2048 4096 +1 L 1Lt L8] OPERATING CONDITIONS
. 26771
Symbol Parameter Min. | Typ. | Max. | Unit
1 Veem Military Supply 45 | 5.0 5.5 \Y
ABSOLUTE MAXIMUM RATINGS(") Voltage
Symbol Rating Com'l. Mil. Unit Veee gomrlne\r/cilal 45 150 55 v
VTERM | Terminal Voltage |-05t0+7.0| =0.5t0+7.0| V upply Voltage
with Respect GND Supply Voltage 0 0 0 '
to GND VIH Input High Voltage | 20 | — | — v
TA Operating 0to+70 |-55to+125| °C Commercial
Temperature ViH Input High Voltage | 22 | — | — | V
TBIAS Temperature —5510 +125| —65t0 +135| °C Military
Under Bias
vil) Low Volt — | — | os8
TsTG Storage -551t0 +125| —-65t0 +155| °C - gg;tmg:ziag:ge v
Temperature Military
lout gC Output 50 50 mA NOTE: pr——
urrent 1. 1.5V undershoots are allowed for 10ns once per cycle.
NOTE: 2677 bl 04
1. Stressesgreaterthanthoselisted under ABSOLUTE MAXIMUMRATINGS
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 absclute maximum rating conditions for extended
periods may affect reliabilty.
5.4 3




IDT72021, IDT72031, IDT72041 o
CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS —IDT72021

(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA=-55°C to +125°C)

IDT72021 IDT72021 IDT72021 IDT72021
Commercial Military Commercial Military
tA=25,35ns tA=30,40ns ta=50,65,80,120ns | ta=50,65,80,120ns
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
1Y) Input Leakage Current 4| =1t |0 = 0] ] —=f1]<0f —]10 [pa
(Any Input)
o] Output Leakage Current 10| —|l1w0]|-t0f] —] 10|10 —} 10]-10] —1] 10 }|pa
VoH Cutput Logic “1” Voltage 24 — - 24 — — 24 —_ — 24 - | — v
loH =—2mA
VoL Output Logic “0" Voltage — | —|osa | —=| —]oa| =] —=]oa]| —| —foa |V
loL =8mA
leci®® | Active Power Supply — | —]12| —-—| —| 14| — |50 8] —| 70|10 |m
Current
loc2® Standby Current == —==]l2o]|—-1|TSs 8 [ — | 8|15 [ma
(R=W=RS=FLRT = Vi)
locs®) Power Down Current — | —|s0| —| — 90| —| —ts0] — | — |90 |pa
(All Input= Vcc —-0.2V)
2677 tbl 06
DC ELECTRICAL CHARACTERISTICS — IDT72031, IDT72041
(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA=-55°C to +125°C)
IDT72031 IDT72031
IDT72041 IDT72041
Commercial Military
tA=35,50,65,80,120ns|tA =40,50,65,80,120n
Symbol Parameter Min. | Typ. [ Max. | Min. | Typ. | Max. | Unit
Y Input Leakage Current (Any Input) -1 — 1 -10 — | 10 | pA
1o® Output Leakage Current 10| =] 100 —| 10 [pa
VoH Output Logic “1” Voltage louT =—2mA 24 — — 24 — | — \"
VoL Output Logic “0” Voltage lout =8mA — — 04 — — |04 |V
1cc1®® | Active Power Supply Current — | 75| 120] — | 100} 150 [mA
lec2® Standby Current (R =W = RST = FURT = ViH) — 8 12| —] 12| 25 |mA
lecs® Power Down Current (All Input = Vcc —0.2V) — | = 2 — | =] 4 |ma
NOTES: 267716107

1. Measurements with 0.4 <ViIN< Vee.

2. R2VH,04<Vour< Vee, _

3. lcc measurements are made with OE = HIGH.
4. Tested atf = 20MHz.

5. Tested atf= 153 MHz.
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IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITHOE 1K x 9, 2K x 9,4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS — IDT72021("
(Commercial: Vce = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = —55°C to +125°C)

Com’l Mil. Com’l MIIL.
) o 72021 x 25 72021 x 30 72021 x 35 72021 x 40

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Unit
fs Shift Frequency —_ 28.5 —_ 25 — 22.2 — 20 MHz
tRC R Cycle Time 35 — 40 — 45 — 50 — ns
tA Access Time — 25 — 30 —_ 35 —_ 40 ns
tAR R Recovery Time 10: — 10 — 10 — 10 — ns
tRPW R Pulse Width(® 25 — 30 —_ 35 — 40 — ns
tRLZ R Pulse Low to Data Bus at Low 2 - 5 — 5 — 5 —. 5 — ns
wiz W Pulse High to Data Bus at Low Z4 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 2% — 18 — 20 — 20 — 25 ns
twe W Cycle Time 35 — 40 — 45 — 50 — ns
tWPW W Pulse Width® 25 — 30 — 35 — 40 — ns
twR W Recovery Time 10 — 10 — 10 — 10 — ns
DS Data Set-up Time 15 — 18 —_ 18 —_ 20 — ns
1DH Data Hold Time 0. — 0 —_ 0 — 0 — ns
trRsc  |. RS Cycle Time 35 — 40. — 45 — 50 — ns
tRS RS Pulse Width(® 25 — 30 — 35 - 40 — ns
tRSS RS Set-up Time 25 — 30 — 35 — 40 — ns
tRSR RS Recovery Time 10 - 10 — 10 — 10 —_ ns
tRTC RT Cycle Time 35 - 40 — 45 — 50 — ns
tRT RT Pulse Widtht® 25 - 30. — 35 - 40 — ns
TR | RT Recovery Time 0 | — | 10 | — 10 — | 10 | — ns
tRSF1 RS to EF and AEF Low — 35 - 40 — 45 — ‘50 ns
tRSF2 RS to HF and FF High — 35 — 40 —_ 45 — 50 ns
tREF R Low to EF Low — 25 — 30 — 30 — 35 ns
tRFF R High to FF High — 25 - 30 —_ 30 - 35 ns
tRPE R 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 R High to HF High - 35 — 40 — 45 - 50 ns
tWPE W Pulse Width after FF High 25 — | 30 — 35 —_ 40 — ns
tRF R High to Transitioning AEF — 35 — 40 — 45 —_ 50 ns
twr W Low to Transitioning AEF _ 35 — 40 — 45 - 50 ns
10EHZ OE High to High-Z (Disable)® 0 12 0 15 0 17 0 20 ns
toeLz .| OE Low to Low-Z (Enable)® 0 12 0. 15 0 17 0 20 ns
tACE OE Low Data Valid (Qo—Qa) — 15 - 18 — 20 - 25 ns

NOTES: 267716l 08

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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IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9,2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS — IDT72021(" (Continued)
(Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = —-55°C to +125°C)

Military and Commercial
72021 x 50 72021 x 65 72021 x 80 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
1RPW R Pulse Width(® 50 — 65 — 80 — 120 — ns
tRLZ R Pulse Low to Data Bus at Low Z& 10 — 10 — 10 — 10 — ns
wiLz W Pulse High to Data Bus at Low 234 — 5 — 5 — 5 — ns
tov Data Valid from R Pulse High — 5 — 5 — 5 — ns
tRHZ R Pulse High to Data Bus at High 2% — 30 — 30 — 30 — 35 ns
twe W Cycle Time 65 — 80 — 100 — 140 — ns
Wew W Pulse Width(? 50 — 65 — 80 — 120 — ns
twR W Recovery Time 15 — 15 - 20 - 20 — ns
tbs Data Set-up Time 30 —_ 30 —_ 40 — 40 — ns
tDH Data Hold Time 5 -— 10 - 10 — 10 — ns
tRsC RS Cycle Time 65 —_ 80 — 100 — 140 — ns
tRS RS Pulse Width®) 50 — 65 — 80 — 120 | — ns
tRSS RS Set-up Time 50 — 65 —_ 80 — 120 — ns
tRSA RS Recovery Time 15 - 15 — 20 —_ 20 —_— ns
tRTC RT Cycle Time 85 — 80 — 100 — 140 — ns
tAT RT Pulse Width® 50 - 65 — 80 — 120 — ns
tRTA RT Recovery Time 15 — 15 — 20 — 20 — ns
tRSF1 RSto 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
twHE 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
tRE R High to Transitioning AEF - 65 - 80 —_— 100 — 140 ns
twr W Low to Transitioning AEF — 65 _— 80 _ 100 —_ 140 ns
toEHZ OE High to High-Z (Disable)®® 0 25 0 30 0 30 0 30 ns
toELZ OE Low to Low:Z (Enable)® 0 25 ] 30 0 30 o | 30 ns
tAOE OE Low Data Valid (Qo~Qs) — 30 — 40 — 40 — 40 ns

NOTES: 2677bl 09

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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IDT72021, IDT72031, IDT72041 .
CMOS PARALLEL FLAGGED FIFO WITHOE 1K x9,2K x9,4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS — IDT72031, IDT72041(")

{Commercial: Vcc = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA=-55°C to +125°C)

72031 x 35 72031 x 40 72031 x 50
72041 x 35 72041 x 40 72041 x 50

Symbol Parameter Min. | Max. | Min. | Max. | Min. Max. Unit
fs Shift Frequency — 222 — 20 - 15 MHz
tRC R Cycle Time 45 — 50 — 65 — ns
1A Access Time — 35 — 40 — 50 ns
RR R Recovery Time 10 — 10 — 15 — ns
tRPW R Pulse Width® 35 — 40 — 50 — ns
1RLZ R Pulse Low to Data Bus at Low 2 5 — 5 — 10 — ns
twiz W Pulse High to Data Bus at Low Z34) 5 — 5 e 5 — ns
tov Data Valid from R Pulse High 5 — 5 — 5 — ns
tRHZ R Pulse High to Data Bus at High z® — 20 — 25 — 30 ns
twe W Cycle Time 45 — 50 — 65 — ns
twpw W Pulse Width(? 35 — 40 — 50 — ns
twR W Recovery Time 10 — 10 — 15 — ns
tDs Data Set-up Time 18 —_ 20 — 30 — ns
{DH Data Hold Time 0 —_ 0 — 5 — ns
tRSC RS Cycle Time 45 — 50 — 65 — ns
tRS RS Pulse Width®® 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® 35 — 40 — 50 - ns
tRTR RT Recovery Time 10 —_ 10 - 15 — ns
1RSF1 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
RFF 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
tWeF W Pulse Width after FF High 35 —_ 40 — 50 — ns
tRE 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)® 0 17 0 20 0 25 ns
toELZ OE Low to Low-Z (Enable)® 0 17 0 20 0 25 ns
taoE OE Low Data Valid (Qo—Qs) — 20 — 25 — 30 ns

NOTES: 26771l 10

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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AC ELECTRICAL CHARACTERISTICS — IDT72031, IDT72041 M (Continued)
(Commercial: Vc¢ = 5.0V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = —55°C to +125°C)

72031 x 65 72031 x 80 72031 x 120
72041 x 65 72041 x 80 72041 x 120
Symbol Parameter Min. Max. | Min. | Max. | Min. | Max. Unit
fs Shift Frequency — 12.5 — 10 — 7 MHz
tRC R Cycle Time 80 — 100 — 140 — ns
tA Access Time — 65 — 80 — 120 ns
tAR R Recovery Time 15 — 20 —_ 20 — ns
tRPW R Pulse Width(® 65 — 80 — 120 — ns
tALZ R Pulse Low to Data Bus at Low Z(® 10 - 10 — 10 — ns
twiz W Pulse High to Data Bus at Low 234 5 — 5 —_ 5 — ns
tov Data Valid from R Pulse High 5 — 5 — 5 — ns
tRHZ R Pulse High to Data Bus at High — 30 — 30 — 35 ns
twe W Cycle Time 80 — 100 — 140 — ns
twpw W Pulse Width(® : 65 — 80 — 120 — ns
twR W Recovery Time : 15 — 20 — 20 — ns
tDs Data Set-up Time 30 —_ 40 —_ 40 —_ ns
tOH Data Hold Time 10 —_ 10 —_ 10 - ns
RSC RS Cycle Time 80 — 100 — 140 — ns
1RS RS Pulse Width(® 65 — 80 — 120 — ns
tRSS RS Set-up Time 65 — 80 — 120 — ns
tRSR RS Recovery Time 15 —_ 20 — 20 — ns
tRTC RT Cycle Time 80 — 100 - 140 —_ ns
tRT RT Pulse Width® 65 — 80 — 120 | — ns
tRTR RT Recovery Time 15 — 20 —_ 20 — ns
tRSF1 RS to EF and AEF Low —_ 80 — 100 — 140 ns
tRSF2 RS to HF and FF High — 80 — 100 - 140 ns
tREF R Low to EF Low — 60 — 60 — 60 ns
tRFF R High to FF High — 60 — 60 — 60 ns
tRPE R Pulse Width After EF High 65 — 80 — | 120 — ns
tWEF W High to EF High - 60 — 60 - 60 ns
tWFF W Low to EF Low — 60 — 60 — 60 ns
tWHF W Low to HF Low — 80 — 100 — 140 ns
tRHF R High to HF High — 80 — 100 — 140 ns
tWPF W Pulse Width after FF High 65 — 80 — 120 — ns
taF R High to Transitioning AEF - 80 - 100 —_ 140 ns
twF W Low to Transitioning AEF — 80 —_ 100 — 140 ns
1OEHZ OE High to High-Z (Disable)® 0 30 0 30 0 30 ns
tOELZ OE Low to Low-Z (Enable){® 0 30 0 30 0 30 ns
tAOE OE Low Data Valid (Qo—Qs) — 40 — 40 — 40 ns
NOTES: 26770111

1. Timings referenced as in AC Test Conditions.

2. Pulse widths less than minimum value are not allowed.
3. Valuss guaranteed by design, not currently tested.

4. Only applies to read data flow-through mode.
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IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITHOE 1K x9,2K x 9, 4K x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES
AC TEST CONDITIONS 5V

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 5ns 1.1K

Input Timing Reference Levels 1.5V To

Output Reference Levels 1.5V OUTPUT

Output Load Ses Figure 1 PIN

2 g 6800 = 30pF*
2677101 12
= 2677 dw 04

or equivalent circuit

Figure 1. Output Load
* Includes scope and jig capacitances.

R t RSC
tRs
RS 3( 7L
< tRSS d tRSR —¥
W XXXXXXXXXK N
tRss
R XXXXXXXXXXF
d t RSF1

e e XXRROCX KX R XK KXXCK KRR XXX
.7 XXX KX KKK K IXXK KKK KKIXKKRKIKF

2677 drw 05

N

Figure 2. Reset

NOTES:
1. EF, FF,HF, and AEF may change status during Reset, but flags will be valid at trsc.
2. W and R = ViH around the rising edge of RS.
tRC tRPW ——¥
tRR  [¢—
R ~ ~ | f
f— tRLZ tov fe——tRHZ —*
Qo-Qs ——JKX)( DATA OUT VAIJD‘;KXE( DATA OUT MU@(X)——————-
- twe
- twpw twR ——»
W —
w 31( 7 X /
[;— tps —»te— tDH
Do -Ds {__DATAIN VALID j—( DATAINVALD }——
2677 drw 06
Figure 3. Asynchronous Write and Read Operation
NOTE:

1. Assume OE is asserted low.
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CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9,2Kx9,4Kx 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES
LAST WRITE IGNORED FIRST READ ADDITIONAL |  FIRST
WRITE READS WRITE
R —\_/
w

BN N N
=T s

Figure 4. Full Flag From Last Write to First Read

2677 drw 07

LAST READ IGNORED FIRST WRITE ADDITIONAL FIRST
READ WRITES READ

\ \__/
tREF “l tWEF
. T
. tA
osrnour (XA YRt XX XE)

2677 drw 08

g

s

Figure 5. Empty Flag From Last Read to First Write

NOTE: -
1. Assume OE is asserted low.

t RTC
tRT |
RT X
tRTR —™
WA 5<
“wer w2 e XXCCRXXXXCX KKK KKK XXX KKK XXX KKK s vairo

2677 drw 09

Figure 6. Retransmit

54 10



IDT72021, IDT72031, IDT72041 . :
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. 7

o|

JALEAL1L1111L1LEELERARRARARARRRRAR i r—

2677 drw 10

Figure 7. Empty Flag Timing

o 1.

FF
twer
ZZANUETELANANARRARRRARRRRRRARRRRRRE ;}‘
2677 drw 11
Figure 8. Full Flag Timing
w SL____/
R le- tWHF 7 é—_- RHF
HALF-FULL (112) " HALF-FULL (1/2)
HF HALF-FULL + 1
(7/8 FULL) le—twF le— tRF (7/8 FULL)
“AEF ALMOST-FULL (7/8 FULL + 1)

ALMOST-EMPTY

AEF (1/8 FULL—1) (178 FULL) ALMOST-EMPTY (1/8 FULL—1)

2677 drw 12
Figure 9. Almost-Empty/Almost-Full Flag and Half-Full Timings

tRC P
: ~—— tRR

TERMINATE READ CYCLE

SECOND READ BY.
CONTROLLING OF /

tAOE

9
p
TN,
Al

tRLZ

Y

toEHz  I®

toELZ — [— tov
Q08— DATA 1 ) DATA 1 B HIGH IMPEDANCE

Figure 10. Output Enable and Read Operation Timings
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

WRITE TO
LAST PHYSICAL
LOCATION
W READ FROM
LAST PHYSICAL
LOCATION
R
txoL t XOH N txoL tXOH
Xo 7' :E 7'
2677 drw 14
Figure 11. Expansion Out
e tx e t xR |
t xis
l WRITE TO
FIRST PHYSICAL
W LOCATION /
.ﬁqﬁ FIRST PHYSIAL —
ﬁ LOCATION
Figure 12. Expansion In 2677 drw 15
OPERATING CONFIGURATIONS
SINGLE DEVICE CONFIGURATION
The IDT72021/031/041 is in the_ Single Device
Configuration when the Expansion In (XI) control input is
grounded (see Figure 13).
(HALF-FULL FLAG) HF AEF
WRITE (W) le———— READ R)
9 9
DATA IN (D) DT DATAOUT (Q)
FULL FLAG (FF) «—————{ 72021/031/041 |~ s EMPTY FLAG (EF)
RESET (RS) ————* e RETRANSMIT (RT)
le—— OUTPUT ENABLE (OF)

EXPANSION IN (XI) i

2677 drw 16

Figure 13. Block Diagram of Single 1K/2K/4K x 9 FIFO
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CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9,2K x 9, 4K x 9

MILITARY AND COMMERCIAL TEMPERATURE RANGES

WIDTH EXPANSION CONFIGURATION

device. Figure 14 demonstrates an 18-bit word width by using
Word width may be increased simply by connecting the two IDT72021/031/041 devices. Any word width can be
corresponding input control signals of multiple devices. Status  attained by adding additional IDT72021/031/041s.

flags (EF, FF, HF, and AEF) can be detected from any one

AEF  HF AEF  HF
18 | |9 | 9 b4
DATA IN (D)
T - - «—————— QUTPUT ENABLE (OE)
WRITEW) —————»- - ———— - ] N ,
- DT - IDT ~+————— READ (R)
FULL FLAG (FF) ~-—————172021/031/041 72021/031/041 __
— ——= EMPTY FLAG (EF)
RESET (RS) ————»f ————~— N =)
3 g RETRANSMIT (RT)
L
// 7
Xi Xi
1 1 p
DATA OUT (Q)

2677 drw 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 FF, 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 1K/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.

2.
3.

The first device must be designed by grounding the First
Load (FL) control input. _

All other devices must have FL in the high state.

The Expansion Out (XO) pin of each device must be tied
to the Expansion In (XI) pin of the next device. See
Figure 15.

. 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
15.

. 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 togetherin a straight forward manner to achieve large
FIFO arrays (see Figure 16).

BIDIRECTIONAL MODE

Applications which require data buffering between two

systems (each system capable of Read and Write operations)
can be achieved by pairing IDT72021/031/041s as shown in

Figure 17. Care must be taken to assure that the appropriate

flag is monitored by each system (i.e., 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. For the read flow-
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 deassertion and then
would be asserted. Intheinterval oftime that Rwas 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 outputbus as in the read
cycle timings.

5.4
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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 causesiit 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

TRUTH TABLES

TABLE |—RESET AND RETRANSMIT
Single Device Configuration/Width Expansion Mode

line mustbe toggled when FF is not asserted towrite 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".

Inputs Internal Status Outputs
Mode RS RT X1 Read Pointer Write Pointer EF FF | HF | AEF
Reset 0 X 0 Location Zero Location Zero 0 1 1 0
Retransmit 1 0 0 Location Zero Unchanged X X X X
Read/Write 1 1 0 Increment(") Increment!") X X X X
NOTE: 267710l 13
1. Pointer will increment if flag is High.
TABLE Il—RESET AND FIRST LOAD TRUTH TABLE
Depth Expansion/Compound Expansion Mode
Inputs Internal Status Outputs
Mode RS FL XI Read Pointer Write Pointer EF FF
Reset First Device 0 0 1) Location Zero Location Zero 0 1
Reset All Other Devices 0 1 1) Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X

NOTE:

2677l 14

1. Xlis connected to XO of previous device. See Figure 15. RS = Reset Input FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Flag Full Output,
Xl = Expansion Input, HF = Half-Full Flag Output, AEF = Almost Empty/Almost Full Flag.

=

X0

R

IDT

72021/

031/041

5 // >o

Vee

IDT

72021/

031/041

Xi
X0

Figure 15. Block Diagram of 3K/6K/12K x 9 FIFO M

NOTE:

2 —= EMPTY

IDT

72021/

031/041

Xi

1. IDT only guarantees depth expansion with identical IDT part numbers and speed.

2677 drw 18

y (Depth Expansion)
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

[ T TR

IDT72021/ IDT72021/ IDT72021/
- — — 031/041 031/041 031/041
R, W, RS ———» DEPTH DEPTH v DEPTH
EXPANSION EXPANSION T EXPANSION
BLOCK BLOCK
Do-DN s I 2677 drw 19
Figure 16. Compound FIFO Expansion
NOTES:

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.

Wa —» Rs
DT +—» EF

— 72021/ EFs
FFA <+—r—pa1041—* HFB

I\
DAo-8 v QBo-s

AEF
SYSTEM A r‘L—: : > SYSTEM B

= o _IDT |g —
Ra 72021/ Ws
AEa +— 031041

!

A—E_F 2677 drw 20

Figure 17. Bidirectional FIFO Mode

DATAIN X

. — /

SARAARNARANNY N 2

EF / St
—» tREF

tWEF —

twLz —» |:: —» tA
XXXXXXX AR oorvai )

2677 drw 21

Figure 18. Read Data Flow-Through Mode

NOTE: _
1. Assume OE is asserted low.
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R \
e——t RFF ——»]

FF ' / j‘
7
. le—— t WFF — tDH

DATAIN DATA IN VALID

" —tA '
DATACUT XXX _DATA ouT VALD X XX)-

Figure 19. Write Data Flow-Through Mode

N

N\ 7

e——— tWPF

2677 drw 22

NOTE: _
1. Assume OE is asserted low.
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Integrated Device Technology, Inc.

CMOS PARALLEL-SERIAL FIFO IDT72103
2048 x 9-BIT IDT72104
& 4096 x 9-BIT

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-parailel operations

+ Expandable in both depth and width with no external

components

« Flexishifi™ — 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-

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

e o o o o e o o o

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
+ Retransmit 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

DESCRIPTION:

TheDT72103/72104 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
IDT72103/ 72104 are expandable in both depth and width for
all of these operational configurations.

FUNCTIONAL BLOCK DIAGRAM
SERIAL
INPUT DATA INPUTS (Do-Ds)
Sl—  SERIAL L FF
SIX — OUTPUT
sicP —sp CIRCUITRY [ —» FF
L FLAG  [—>EF
AN LOGIC | »pF
Sypl—s| SERIAL | =
_ PARALLEL —» AEF
SO/PO—+ CONTROL |- _ [ - FF
L
— WRITE u RAM ARRAY READ —
W—> 2048 x 9 *—R
POINTER > 2sxs <: POINTER
L]
L]
Xi—|  DEPTH . RESET
XO—» EXPANSION Logc [*—HRS
FURT— LOGIC
SERIAL
OUTPUT
SERIAL | SO
l—‘/ OUTPUT le—— SOX
e CIRCUITRY de— socP

CEMOS and Flexishift are

of

d Device Technol

v

DATA OUTPUTS (Qo-Qs) 2753 drw 01

y, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technology, Inc.

DSC-2009/5
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iDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DESCRIPTION (CONTINUED)

The IDT72103/72104 may be configured to handie serial
word widths of four or greater using IDT’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 IDT72104s in a serial width
expansion configuration.

Seven flags are provided to signal memory 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 (Half-full).

PIN CONFIGURATIONS
so O+ ~ 40 [1 SOCP
AEF [ 2 39 [1 sOX
FF1[]3 38 [1 SO/PO
FF 4 7 [ Xi
Qo s 36 [ Do
Qi1 s 35 [1 D1
Q7 34 [ D2
Qs E 8 33 [1 Ds
Q4 0o 4 3201 D4
GND [ 10 P4§1 O W
R Q11 D40-1 307 Vce
Qs [ 12 29[ ps
Qs [} 13 28 [J Ds
Q7 [} 14 27 [J D7
Qs [ 15 %1 Ds
XO/HF [ 18 25 [] FURT
EF ] 17 247 RS
EF+1 [] 18 23 7 S|
OE [] 19 22 [] SICP
Si/P1 [ 20 211 sIX
DIP 2753‘drw02
TOP VIEW

Read (R) and Write (W) control pins are provided for
asynchronous and simultaneous operations. An output en-
able (OE) control pinis available on the parallel output port for
high impedance control. The depth expansion control pins XO
and Xl are provided to allow cascading for deeper FIFOs.

The IDT72103/72104 are manufactured using IDT's
CEMOS™ technology. Military grade product is manufac-
tured in compliance with the latest revision of MIL-STD-883,
Class B.

INDEX 2 . aosoB8uwone
Goooaol2Zocnoaa
5332 Aaeas )

Do 117 = 39[] GND_
__ XI[ls as[] FURT
SO/PO [ ]9 37[] RS

SOX [110 : asl] Sl

SOCP []11 J4§-1 as[] SICP -

SO [112 asl gx

AEF [ 113 La4-1 sa(] SiPI

FE-1 1114 32[] OE

FF [11s5 31[] EF+1

Qo [116 30[] EF

GND [ SNOILIE

']1718 19 20 21 22 23 24 25 26 27 2529[ XOMHE -
\ { e I B e I e I e I N e N e I e B e B e | /
6886%“8858% 2753 dw 03
o 0]
" LCC/PLCC
TOP VIEW
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IDT72103, IDT72104

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (TA = +25°C, { = 1.0MHz)

Symbol Rating Commercial| Military | Unit Symbol Parameter(" Conditions | Max. | Unit
VTERM | Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0| V CIN Input Capacitance | VIN =0V 10 pF
with Respect
to GND P Cour Output Capacitance| VouT =0V 12 pF
- NOTE: 2753 tol 04
Ta Operating 0t0+70 -55to+125( °C 1. This parameter is sampled and not 100% tested.
Temperature ’
Telas - | Temperature -5510+125 | -65t0+135| °C | RECOMMENDED DC OPERATING CONDITIONS
T ;Jnder Bias ” : % Symbol Parameter Min. | Typ. | Max.| Unit
sSTG torage -551t0 +125 | -65t0 +155] © o
Temperature VeeM - Military Supply 4.5 5.0 5.5 \
[ DC Output 50 50 | mA Yoltage
out ' :
Curront . Vece | Commercial Supply | 4.5 | 50 | 55| v
NOTE Voltage
o 2753161 03
1. Stresses greater than those listed under ABSOLUTE MAXIMUM GND Supply Voltage e L I
RATINGS may cause permanent damage to the device. This is a stress VIH Input High Voltage 20 —_ — v
rating only and functional operation of the device at these or any other Commercial
conditions above those indicated in the operational sections of this
specification is not implied. 'Exposure to absolute maximum rating ViH Input High Voltage 22 — — v
conditions for extended pariods may affect reliability. ' Military
Vil Input Low Voltage — | —{ o8| vV
NOTE: 2753 tol 05

PIN DESCRIPTION

1. 1.5V undershoots are allowed for 10ns once per cycle.

Symbol Name Vo Description

Do-Ds Data Inputs [l[e] 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 | When RSiis set low, internal READ and WRITE pointers are set to h _f irst location of the
RAM array. EF, EF+1, AEF are all LOW after areset, while FF, FF-1, HF are HIGH after a
reset. :

w Write | Aparallel word write cycleisinitiated on the falling edge of Wif 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 ] 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 s read from memory into the output shift register. One ofthe pins,
Qj, is connected to R and advances the read pointer every j-th serial output clock.

FURT First Load/ | This is a dual-purpose pin. In multiple-device mode, FL/RT is grounded to indicate the first

Retransmit device loaded. o
In single-device mode, FL/RT acts as the retransmit input. Single-device mode s initiated
by grounding the XI pin.

Xi Expansion In I In single-device mode, Xl is grounded.

Indepth expansion or daisy chain mode, Xlis connected to the XO pinof the previous device.

OE Output Enable | When OE is LOW, both parallel and serial outputs are enabled. When OE is HIGH, the
paralle! 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 (o} 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 o} FF-1goes LOW whenthe FIFO memory array is one word away frombeing full. ltwill remain

LOW when every memory location is filled.

2753 1l 01
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IDT72103, IDT72104

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

Symbol Name /o Description
XOHF | Expansion Ouy O | HFis 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 X| of the next device when the last
locationin the FIFQiis filled. Another pulse is sent from XO to Xl of the next device when the
last FIFO location is read.
AEF Almost—Emﬁt!/ o} When AEF is LOW, the FIFQis empty to 1/8 full or 7/8 full to completely full. If AEFis HIGH,
Almost-Full Flag then the FIFO is greater than 1/8 full, but less than 7/8 full.

EF+1 Empty+1 Flag (o] EF+ 1is LOW when there is zero or one word word in the FIFO memory array.

EF Empty Flag o 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 9} Data output for serial data.

SICP Serial Input Clock | This pinis 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 | 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 | 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 Ds pin of the previous device. In parallelinput configurations or
serial input configurations of 9 bits or less, SIX is tied HIGH.

SOX Serial Output | 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 Qs pin of the previous device. In parallel output
configurations or serial output configurations of 9 bits or less, SOX is tied HIGH.

SUPI Serial/Parallel Input | When this pin is HIGH, the FIFO is in a parallel input configuration and accepts input data
through Do-Ds. When SI/PI is LOW, the FIFO is in a serial input configuration and data is
input through SI.

SO/PO Serial/Parallel Output| | When this pinis HIGH, the FIFO is in a parallel output configuration and sends output data
through Qo-Qs. When SO/PO 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 LCC/PLCC packages.

Vee Power One + 5V power pin.

2753 tbl 02
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc = 5.0V +10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)

IDT72103/72104 IDT72103/72104
Commerclal Military
ta = 35, 50, 65, 80, 120 ns tA = 40, 50, 65, 80, 120 ns
Symbol " Parameter Min. Typ. Max. Min. - Typ. Max. Unit
™ input Leakage Current -1 — 1 -10 —_ 10 pA
(Any Input)
oL@ - Output Leakage Current . -10 — 10 -10 - 10 PA
VoH Output Logic "1" Voltage, 24 — - 24 —_ —_ \Y
louT = -2mA
VoL Output Logic "0" Voltage, — — 04 — — 04 \Y
louT = 8mA®)
lcct® Average Vcc Power Supply Current - 90 140 — 100 160 mA
Icc2® Average Standby Current — 8 12 - 12 25 mA
(R=W=RS = FLURT = VIH)
(SOCP =SICP =VIL)
tcca(L)®® | Power Down Current — — 2 — — 4 mA
Icca(S)39 | Power Down Current —_ — 8 — — 12 mA
NOTES: ’ 2753 thl 06
1. Measurements with 0.4 < Vin < Vce.
2. R2VH, SOCP < Vi, 0.4 < VouT < Vee.,
3. lcc measurements are made with outputs open.
4. For SO, lout = -8mA. ’
5. For SO, lout =16mA. .
6. SOCP = SICP <0.2V; other Inputs = Vcc -0.2V.
AC TEST CONDITIONS 5V
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns 1.1KQ
Input Timing Reference Levels 1.5V oUT
Output Reference Levels 1.5V "'
Output Load- See Figure 1 6800 30pF*
275310l 07 .
= 2753 drw 04
or equivalent circuit
Figure 1. Quput Load
*Includins jig and scope capacitances
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V +10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)

Commercial Military Mil. and Com'l.

IDT72103x35 | IDT72103x40 | IDT72103x50

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 —
fsicp Serial-In Shift Frequency — 50 —_ 50 — 40 MHz —
PARALLEL-OUTPUT MODE TIMINGS
1A Access Time —_ 35 — 40 — 50 ns 4
{RR 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
wiz Wirite Pulse Low to Data Bus at Low Z") 5 — 5 — 15 — ns 15
tRLZ Read Pulse Low to Data Bus at Low Z") 5 — 5 — 10 — ns 4
1RHZ Read Pulse High to Data Bus at High Z\") — 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 Time 18 —_ 20 — 30 — ns 3
tDH Data Hold Time 0 — 0 — 5 — ns 3
twe 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 Time 45 — 50 — 65 — ns 2,18
RS Reset Pulse Width 35 — 40 — 50 — ns 2,18
tRSS Reset Set-up Time 35 s 40 — 50 — ns 2,18
tRSR Reset Recovery Time 10 — 10 — 15 — ns [2,17,18
RESET TO FLAG TIMINGS
{RSF1 Reset to EF, AEF, and EF+1 Low — 45 - 50 — 65 ns 2
tRSF2 Reset to HF, FF, and FF-1 Low — 45 — 50 — 65 ns 2
RESET TO OUTPUT TIMINGS — SERIAL MODE ONLY
tRSQL Reset Going Low to Qo-8 Low 20 — 20 — 35 — ns 18
tRSQH Reset Going High to Qo-s High 20 — 20 — 35 — ns 18
tRSDL Reset Going Low to Do-s Low 20 — 20 — 35 — ns 17
RETRANSMIT TIMINGS
tRTC Retransmit Cycle Time 45 — 50 — 65 — ns 5
1RT 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
{REF 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 | 89,10
tRE Read Low to Transitioning AEF and EF+1 — 45 — 45 — 65 ns 11
1RPE Read Pulse Width after EF High 35 — 40 — 50 — ns 15
WEF Write High to EF High — 30 — 35 — 45 ns 6
tWFF Write Low to FF Low — 30 — 35 — 45 ns 7
twr Write Low to Transitioning HF, AEF and FF-1 — 45 — 50 — 65 ns | 89,10
tWE Write High to Transitioning AEF and EF+1 — 45 — 50 — 65 ns 11
tWPF Wirite Pulse Width after FF High 35 — 40 — 50 — ns 16

2753 tbl 08
NOTE:
1. Values guaranteed by design, not tested.
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: Vcc = 5.0V +10%, TA = 0°C to +70°C; Military: Vcc = 5.0V £10%, TA =-55°C to +125°C)

Commercial and Military

IDT72103x65 IDT72103x80 | IDT72103x120

IDT72104x65 IDT72104x80 | IDT72104x120 Timing
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit | Figure
fs Parallel Shift Frequency — 12.5 — 10 — 7 MHz —
fsoce Serial-Out Shift Frequency — 33 — 28 — 25 MHz —
fsicp Serial-In Shift Frequency — 33 —_ 28 — 25 MHz —
PARALLEL-OUTPUT MODE TIMINGS
A 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
twiz Wiite Pulse Low to Data Bus at Low (") 15 — 20 — 20 — ns 15
tRLZ Read Pulse Low to Data Bus at Low Z{") 10 — 10 C— 10 — ns 4
tRHZ Read Pulse High to Data Bus at High Z(0 — 30 — 35 — 35 ns 4
tov 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
twe 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
RS Reset Pulse Width 65 — 80 —_ 120 — ns 2,18
tRSS Reset Set-up Time 65 — 80 — 120 — ns 2,18
tRSR Reset Recovery Time 15 — 20 s 20 — ns | 217,18
RESET TO FLAG TIMINGS
tRSF1 Reset to EF, AEF, and EF+1 Low — 80 — 100 — 140 | ns 2
1RSF2 Reset to HF, FF, and FF-1 Low — 80 — 100 — 140 | ns 2
RESET TO OUTPUT TIMINGS - SERIAL MODE ONLY
tRsaL Reset Going Low to Qo-8 Low 50 — 65 — 105 — ns 18
tRSQH Reset Going High to Qo-8 High 50 — 65 — 105 — ns 18
tRSDL Reset Going Low to Do-8 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 — €0 ns 7
tAF Read High to Transitioning HF, AEF and FF-1 — 80 — 100 — 140 | ns | 89,10
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
tWEF Write Low to FF Low — 60 — 60 — 60 ns 7
twr Write Low to Transitioning HF, AEF and FF-1 — 80 — 100 — 140 ns | 89,10
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: 275310109
1. Values guaranteed by design, not tested.
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V + 10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)

Commercial Military Mil. and Com'l.

IDT72103x35 IDT72103x40 IDT72103x50

IDT72104x35 IDT72104x40 1DT72104x50 Timing
Symbol Parameter Min. | Max. [ Min. | Max. | Min. | Max. | Unit | Figure
DEPTH EXPANSION MODE TIMINGS
txoL Read/Write to XO Low — 35 —_ 40 — 50 ns 13
tXOH Read/Wiite to XO High — 35 — 40 — 50 ns 13
txi XI Pulse Width 35 — 40 — 50 — ns 14
tXIR XI Recovery Time 10 — 10 — 10 — ns 14
XIS X Set-up Time 15 — 15 — 15 — | 'ns 14
SERIAL-INPUT MODE TIMINGS
ts2 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
153 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 7 — 7 — 7 — ns 19
tslcw Serial In Clock Width High/Low 8 — 8 — 10 — ns 19
1S5 SI/PI Set-up Time to SICP Rising Edge 35 — 40 —_ 50 — ns 19
SERIAL-OUTPUT MODE TIMINGS
s6 SO/PO Set-up Time to SOCP Rising Edge 35 — 40 — 50 — ns 20
ts7 SOX Set-up Time to SOCP Rising Edge 5 — 5 — 5 — ns 20
158 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 High/Low 8 — 8 — 10 — ns 20
SERIAL MODE RECOVERY TIMINGS
tREFSO | Recovery Time SOCP after EF Goes High 35 — 40 —_ 80 — ns 22
RFFSI Recovery Time SICP after FF Goes High 15 — 15 — 15 — ns 23
SERIAL MODE FLAG TIMINGS
tsocer | SOCP Rising Edge (Bit 0- Last Word) to EF Low — 20 — 25 — 25 ns 22
1socFF | 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
1SICEF SICP Rising Edge (Last Bit-First Word) to EF High — 45 — 50 — 65 ns 21
1SICFF 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
01 | SICP Rising Edgs to D | s [ 7] 5 | 17z ] 5 | 20  ns [17,10
SERIAL-OUTPUT MODE TIMINGS : :
tPD2 SOCP Rising Edge to Q") 5 17 5 17 5 20 { ns | 20
tsoHz | SOCP Rising Edge to SO at High-Z" 5 16 5 16 5 16 | ns 20
tso.z | SOCP Rising Edge to SO at Low-Z\" 5 22 5 22 5 22 ns 20
1SOPD SOCP Rising Edge to Valid Data on SO — 18 — 18 — 18 ns 20
OUTPUT ENABLE/DISABLE TIMINGS i
toeHz | Output Enable to High-Z (Disabie)!” — 16 — 16 — 16 ns 12
toELz | Output Enable to Low-Z (Enable)") 5 — 5 — 5 — ns 12
tACE Output Enable to Data Valid (Qo-8) —_ 20 —_ 20 — 22 ns 12

NOTE: ’ 2753drw 10

1. Values guaranteed by design, not tested.
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: Vcc = 5.0V £10%, TA =0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)

Commercial and Military
IDT72103x65 IDT72103x80 | IDT72103x120
1DT72104x65 IDT72104x80 | IDT72104x120 Timing
Symbol Parameter Min. | Max. [ Min. | Max. | Min. | Max. | unit | Figure
DEPTH EXPANSION MODE TIMINGS
txoL Read/Write to XO Low — 65 — 80 — 120 ns 13
tXOH Read/Write to XO High — 65 — 80 — 120 | ns 13
txI X Pulse Width 65 — 80 — 120 — ns 14
tXIR XI Recovery Time 10 — 10 — 10 — ns 14
txis 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 High/Low 10 — 15 — 15 — ns 19
tss SI/P| Set-up Time to SICP Rising Edge 65 —_ 80 —_— 120 —_ ns 19
SERIAL-OUTPUT MODE TIMINGS
tss 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 High/Low 10 — 15 — 15 — ns 20
SERIAL MODE RECOVERY TIMINGS
trReFso | Recovery Time SOCP after EF Goes High 65 — 80 — 120 — ns 22
tRFFSI Recovery Time SICP after FF Goes High 15 s 20 s 20 — ns 23
SERIAL MODE FLAG TIMINGS
tsocer | SOCP Rising Edge (Bit 0- Last Word) to EF Low — 30 — 30 — 30 ns 22
tsocrr_| SOCP Rising Edge (Bit 0- First Word) to FF High — 50 — 60 — 60 ns 24
tSOCF SOCP Rising Edge 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
tPD1 | SICP Rising Edge to D" [ 5 [ 25 | 5 JTa [ 5 | 3 [ ns 1710
SERIAL-OUTPUT MODE TIMINGS
tPD2 SOCP Rising Edge to Q") 5 25 5 30 5 35 ns 20
tsoHz | SOCP Rising Edge to SO at High-z(") 5 20 5 25 5 30 ns 20
tso.z | SOCP Rising Edge to SO at Low-Z" 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)™ — 20 — 25 — 30 ns 12
toELz | Output Enable to Low-Z (Enable)") 5 — 5 — 5 — ns 12
tACE Output Enable to Data Valid (Qo-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-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

GENERAL SIGNAL DESCRIPTION

INPUTS:
Data Inputs (Do-Ds) . .
Theparallel-in mode is selected by connecting the SI/PIpin
to Vcc. Do-Ds are the data input lines.
The serial-input mode is selected by groundmg the SI/PI
pin. The Do-Ds lines are control output pins used to program
the serial word width.

Reset (RS) -

Reset is accomplished whenever the RS input is taken to
alowstate. Bothinternal read and write pointers are setto the
firstlocation during reset. A reset is required after power up
before a write operation can take place. Both Read (R) and
Write (W) inputs must be high during reset.

Write (W) _

A write cycle is initiated on the falling edge of W provided
the Full Flag (FF) is not asserted. Data set-up and hold times
must be met with respect to the rising edge of W. Data is
storedinthe 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-in/first out basis
independent of any on going write operations. After R goes
high, the Data Outputs (Qo-Qs8) go to a high impedance
condition until the next read operation. When all the data has
beenread from the FIFO, the EF will go low, and Qo-Qs 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 twer allowing a valid read to begin.

First Load/Retransmit (FL/RT)

In the depth-expansion mode, the FL/RT pinis grounded to
indicate that it is the first device loaded. In the single-device
mode, the FL/RT pin acts as the retransmit input. The single-
device mode is initiated by grounding the Expansion-In (XI)
pin. :

The IDT72103/72104 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, R and 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.

Expansion In (XI)

The Xl 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 serialinput register via the Sl 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 SICP signal. In both depth and serial width
expansion modes, the SICP signals of the different FIFOs in
the expansion array are connected together.

Serial Output Clock (SOCP)

New serial data bits are read from the serial output register
ontherising edge of the SOCP signal. Inboth depth and serial
width expansion modes, the SOCP 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 Ds pin of the prevmus
device. .

Serial Output Expansion (SOX)

The SOX pinis 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 SOXpin of all
other devices is connected to the Qs pin of the previous
device.

Serial/Parallel Input (SI/PI)

The SI/PI pin programs whether the IDT72103/72104
accepts parallel or serial data as input. When this pin is low,
the FIFO expects serial data and the Do-Ds pins become
output pins used to program the write signal and the serial
input word width. For instance, connecting Ds 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.

Serial/Parallel Output (SO/PO)

The SO/PO pin programs whether the IDT72103/72104
outputs parallel or serial data. When this pin is low, the FIFO
expects serial data and the Qo-Qs pins output signals used to
program the read signal and the serial output word width.
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

OUTPUTS:

Data Outputs (Qo-Qs)

Data outputs for 9-bit wide data. These output lines are in
ahighimpedance conditionwhenever Risinahighstate. The
serial output mode is selected by grounding the SO/PO pin.
The Qo-Qs lines are control pins used to program the serial
word width.

Serial Output (SO)

Serial data is output on the SO pin. Inboth 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 FIFOis loaded serially, the Serial In Clock (SICP)
asserts the FF. Onthe second rising edge of the SICP for the
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 for thatword will have tobe stretched
as shown in Figure 23.

Full Flag - Parallel-In Mode

When the FIFQ 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 operaticns - either serial or parallel.

Full-Minus-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 FIFOis
full.

Expansion Out/Half-Full Flag (XO/HF) .

In the single-device made, the XO/HF pin operates as a HF
pin when the Xl 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
the write pointer and read pointer is less than or equal to one-
half of the FIFO total memory. The HF is then reset by the
rising edge of the read operation.

__Inthe multiple-device mode, the Xl pin 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 memary 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
inthe IDT72103, 2K x 9 FIFO. The AEF asserts low if there
are 0-511 or 3585-4096 bytes in the IDT72104, 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.

In the serial-output mode, the EF+1 flag operates as an
EF+2flag. ltgoeslowwhenthe secondtothelastwordis read
from the RAM array and is ready to be shifted out.

Empty Flag (EF) - Parallel-Out Mode

When the FIFQ 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. Thisis 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 . e O N
IDT72103  IDT72104 FF |FF-1|AEF | HF [EF+1| EF
0 0 H{H|[L]|H|L]|L
1 1 H|H|[L]JH|] L |H
2-255 2-511 H|H|L]|JH|HI]H
256-1024 | 512-2048 H|H|H]|JH|H{H
1025-1792 | 2049-3584 H H H L H H
1793-2046 | 3585-4084 H H L L H H
2047 4095 H{L|L[L{HIH
2048 4096 Ly L]JL[L}JHIH

NOTE:
1. EF+1 acts as EF+2 in the serial out mode.

2753 tbl 12
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IDT72103, IDT72104

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PARALLEL TIMINGS:
< tRsC
tRs
S X /
< tRSS tRSR
W /
" SXXRRRXNRRAG ><__
e tRSS
tRSF1

XXX

OXOOKXXKXOKKXXCKXXXKKXXKHKOCKKXKXX

tRSF2

XXXXXHKXKXXKKXKKXIKKXIKXIHKXIKXHKKXIKKXKXIKXXKXXKNA

NOTE:

1. All flags may change status during Reset, but flags will be valid at trsc.

twc

Figure 2. Reset

twpw

Do-s

burrsm——

2753 drw 06

Figure 3. Write Operation in Parallel Data In Mode

RT

W, R

2753drw 05

tRPW

< tRR———]

|¢———— tRHZ ——»;

2753 drw 07

Figure 4. Read Operation in Parallel Data Out Mode

tRTC

tRT
/

tRTS

tRTR —

KXXXX/

|

Al Flags IOXOIOIOXOIOIOIOXOIOIOIOIOIOIOXOIOZOIOIOXOIOEIOXOIXOIOXOIOIOIIOXOI Wil

NOTE:

1. All flags may change status during Retransmit, but flags will be valid at trrc.

Figure 5.

Retransmit

2753 drw 08
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

U]
R X / \
EF fri___%
tRer( 1 .

v-v NI o e

tWEF

NOTES: 2753 drw 09
1. Datais valid on this edge. _ _ _
2. The Empty Flag is asserted by R in the Parallel-Out mode and is specified by trer. The EF flag is deasserted by the rising edge of W.
3. First rising edge of Write after EF is set.

Figure 6. Empty Flag Timings In Parallel Out Mode

WX /___f \
ﬁ. j(____;é
—

tRrF(1)

tWFF

o]}

NOTE: 2753 drw 10
1. For the assertion time, twrF is used when data is written in the Parallel mode. The FF is de-asserted by the rising edge of R.

Figure 7. Full Flag Timings In Parallel-In Mode

twF twr
W / W /
tRF 1 tRF
R R
REF _tmoy ff Y X A i
2753 drw 11 2753 drw 12

Figure 8. Almost-Empty Flag Reglon Figure 9. Almost-Full Flag Reglon

55 13



IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

W
&tWF

F jk
rt RF
2753drw 13

Figure 10. Half-Full and Full-minus-1 Flag TimIngs

HF,

-n

o]

Il
d

tRE

tWE
w
2753drw 14

Figure 11, Empty+1 Flag Timings

N\
TERMINATE READ CYCLE
— - tA————+ —
OE SECOND READ BY CONTROLLING OE
lfe—1tRLZ tOEHZ tACE tov
tOELZ
Qo-8
2753 drw 15
Figure 12. Output Enable Timings
WRITE TO

LAST PHYSICAL
LOCATION

=

READ FROM
LAST PHYSICAL
LOCATION

txoL tXOH
X—O' M

2753 diw 16

Figure 13. Expansion-Out
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e tx - tXIR

Xi
txis WRITE TO
_ FIRST PHYSICAL
W LOCATION
READ FROM
_ FIRST PHYSICAL
R LOCATION

2573drw 17

Figure 14. Expansion-In

paTAN X
A N

le——— tRPE 4;‘[__
EF 7 IK___
tWEF + tREF

twiLz —»| tA
DATAouT XOOOQOOXXX_DATAGUTVALID )

2753 drw 18

x|

Figure 15. Read Data Flow-Through Mode

. twer
w 7

L—IRFF——'

FF i
le—— t WFF —» |[e—1DH
DATAIN DATAIN VALID ——
d—tA—OI tDs ———»]

DATAOUT XXKX_oATAN vaun XXXX

AVAVA
Figure 16. Write Data Flow-Through Mode

2753 drw 13
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IDT72103, IDT72104

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SERIAL TIMINGS:

RS \

tRS

tRss

(XK o

;

i

N/ /NS

/S

N

tPD1

NOTE:

RS y

Qo-8

tRSDL 2753 drw 20
1. SICP should bs in the steady low or high during trss. The first low-high (or high-low) transition can begin after trRsr.
Figure 17. Reset Timings for Serlal-In Mode
tRSC
tRS
tRss 1RSR —»
OO o 7
& © X
N
\
tRsaL tRsaH 1 2753 drw 21

NOTE:

1. SOCP 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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4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

n—1(1)

tsad

(C

tHa(®

SICP 7
siPI@
tss
SIX
le— tS3
Si (
ts2 le— tH2
Di
le———tPD1
w

P2
(4

NOTES:

1. For the stand alone mode, N 2 4 and the input bits are numbered 0 to N-1. .
2. For the recommended interconnections, Di is to be directly tied to W and the tss and tH4 requirements will be satisfied. For users that modify W

externally, ts4 and tHa requirements have to be

3. After SI/PI has been set up, it cannot be dynamically changed; it can only be changed after a reset operation.

SOCP —_\__7

met.

Figure 19. Write Operation In Serial-In Mode

7

2753 drw 22

l¢———1/tSOCP——»
sopo
156 ———»
80X
ts7
Qi
le——tPD2 tss tHs
<C
— )
R <
)
so (2)
tsoHzZ
SO
(3)
le—— tSOLZ
tsorPD 2753 drw 23

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

For Serial Width Expansion mode: Read out the last bit of the current memory location from the active device.

3. Forsingle device: The operation starts after R

For Serial Width Expansion mode: Read the first bit of the current memory location from the active device.

EF is asserted.

eset.

Figure 20. Read Operation In Serial-Out Mode

55
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IDT72103, IDT72104

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
_ FIRST SECOND THIRD
— SERIAL-IN WORD SERIAL-IN WORD-#«— SERIAL-IN
WORD
n-1 0
SICP U' \
Dn-1=W /_ \
tPD1 ]
EF
tREF tSICF | |4 (3)
EF+1
tRE
— o)
R

2753 dw 24

NOTES:

1. Parallel Read shown for reference only. Can also use serial output mode.

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 EF goes HIGH. In the Parallel-Out mode, a new read operation can occur immedately after FF goes HIGH.

3. The EF+1 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-Iln Mode

SERIAL » SERIAL -l LAST SERIAL : »
WORD A WORD B WORD

1 n-2 n-1 0 1 n-2 n-1 0 1 n-2 n-1 0 1

N AVAWAVAVAVAWAVAV VAWAVAW sVAN
e \ /A A A

tsocF

tSOCEF o tREFSO

= r —\|@ ——

0 : | twer
_ 3
"\/\/\/ A\

WORD WORD THIRD
A B WORD

2753 drw 25

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 tsocer parameter. This parameter is measured in the worst case condition from
the rising edge of the SOCP used to clock data bit 0. 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 e rising edge of W. In the Serial-In mode, the EF flag is de-asserted by the rising edge of W.

. First Write rising edge after EF is set.

. SOCP should not be clocked until EF goes HIGH.

>~ w

Figure 22. Empty Flag and Empty+1 Flag Assertion in the Serial-Out Mode (FIFO Being Emptied)
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NEXT TO LAST LAST SERIAL
SEHIAL WORD > _’I
n-1

_7M/\Amm/m oA\
W T\ /\ / \

tsick
FF-1 .
‘ tSICFF tRFFS
. (1) )
FF / ,
tRFF
_ - 2
R \
NOTES: 2753 drw 26

1. The Fuil Flag is asserted in the Serial-In mode by using the tsicFr parameter. ThlS parameter is measured in the worst case condition from the rising
edge of SICP followed by a _(_01+tWFF) 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 Assertlon in the Serial-In Mode (FIFO Being Filled)

FIRST SECOND
% SERIAL-OUT WORD —# 1<~ SERIAL-OUT WORD

anefi /TN N\

1) tPD2 o @
EF
tWFF tSOCFF tSOCH 3
FF-1
twr
w 2753 drw 27

NOTES:

1. The FIFO is full and a new read sequence is started.

2. On the first rising edge of SOCP, the FF is de-asserted. In the Serial-In mode, a new write operation can begin following tRrrs1 after FF, goes HIGH.
In the Parallel-In mode, a new write operation can occur immediately after FF goes HIGH.

3. The FF-1 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 Serial-Out Mode
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—\ 7

HF HALF-FULL + 1

ol

HALF-FULL (1/2) HALF-FULL + 1

tRF tsicF 3 4 n-1 0

ALMOST-FULL + 1

- ALMOST-FULL + 1
AEF (7/8 Full + 1) AL“{',‘:,’E?;UW t (7/8 Full + 1)
tRF
AEE ALMOST-EMPTY ALMOST-EMPTY ~1 ALMOST-EMPTY
AEF (1/8 Full) (1/8 Full-1) (178 Full
2753 drw28
Figure 25. Half-Full, Almost-Full and Almost-Empty Timings for Serial-In Mode
w % /
BF HALF-FULL (1/2) HALF-FULL +1 - HALF-FULL (1/2)
[—————————
We 2 1 n-1 0
SOCP
7 YANWAN
tSOCF ft—»

—_— ALMOST-FULL ALMOST-FULL +1 )/ ALMOST-FULL
AEF (7/8 Full) (7/8 Full+1) (7/8 Full)

- tWF -

>
m
By

ALMOST-EMPTY -1 ALMOST-EMPTY ALMOST-EMPTY -1
(1/8 Full-1) (1/8 Fully N (1/8 Fuli-1)

2753 drw 29

Figure 26. Half-Full, Aimost-Full and Almost-Empty Timings for Serlal-Out Mode

5.5 20



IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

OPERATING DESCRIPTION

PARALLEL OPERATING MODES:
Parallel Data Input

By settmg SI/Plhigh, datais writteninto the FIFO in parallel
through the Do-Ds input data lines.

Parallel Data Output

By setting SO/PO high, the parallel-out mode is chosen. In
the parallel-out mode, as shown in Figure 4, data is available
tA after the falling edge of R and the output bus Q goes into
high impedance after R goes high.

Alternately, the user can access the FIFO by keeping Rlow
and enabling data on the bus by asserting OE. When Ris low,
the OE is high and the outputbus 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.

Single Device Mode

A single ID172103/72104 may be used when application
requirements are for 2048/4096 words or less. The IDT72103/
72104 is in 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 any one of the connected devices.
Figure 28 demonstrates an 18-bit word width by using two
IDT72103/72104s. Any word width can be attained by adding
additional IDT72103/72104. ‘

HALF-FULL FLAG
Vec HE Vcc
(SirP1y (SO/PO)
WRITE (W) ®  READ
' 9 _ 9
DATAN DT @ / DATAouT
72103/04
_FULLFLAG __ (FP (EF). EMPTY FLAG _ ‘
_ FULL-MINUS-ONE (FF-1) (EF+1) EMPTY-PLUS-ONE _
<JALMOST FULL __(AEF) (AEF)  ALMOST EMPTY,
RESET (RS) BT RETRANSMIT
_(OE}  QUPUT ENABLE

EXPANSION IN (XI) l

2573 drw 30

Figure 27. Block Dlagram of Single 2048 x 9/4096 x 9 FIFO In Parallel Mode
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

INPUT CONFIGURATION TABLE

Serial Input
Width Expansion
Parallel Single Least Significant All Other Most Significant
Pin Input Device Device Devices Device
SI/PI 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 Ds of next least Ds of next least
significant device significant device
w Write Control Di Di of most Di of most Di of most
significant device significant device significant device
Do-Ds Input Data No connect No connect except Ds No connect except Ds No connect except Di
except Di
Di(" — W — — W of all devices
Ds — —_ SIX of next most SIX of next most —_
significant device significant device
NOTE: 27531113

1.

OUTPUT CONFIGURATION TABLE

device.

Di refers to the rost significant bit of the serial word. If multiple devices are width cascaded, Di is the rnost significant bit from the most significant

Serlal OQutput
Width Expansion
Parallel Single Least Significant All Other Most Significant
Pin Output Device Device Devices Device
SO/PO HIGH Low Low Low Low
SO —_ Output Data Output Data Output Data Output Data
SOCP HIGH Output Clock Output Clock Output Clock Output Clock
SOX HIGH HIGH HIGH Qs of next least Qs of next least
significant device significant device
R Read Control Qi Qi of most Qi of most Qi of most
significant device significant device significant device
Qo-Qs Output Data No connect No connect except Qs No connect except Qs No connect except Qi
except Di
ail” — R — — R of all devices
Qs - — SOX of next most SOX of next most —
significant device significant device
NOTE: 2753 tbl 14

1.

device.

Qi refers to the most significant bit of the serial word. If multiple devices are width cascaded, Qi is the most significant bit from the most significant
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AR tHF . tEF
DATAIN AD) ‘_(§QLP_02— Vee
7 7 50/P0) __ ouTPUT
WRITE W) l/ Sl R A (OE) ENABLE
B | e (R) READ
== R PU— R
L:;:;:LAG ((ﬁ; 721l<?3T/o4 IDT | (EF) EMPTYFLAG
""""" » 72103/04) (RT) RETRANSMIT
9 9
vee (SVP) S SIPI)
i T
i - (Q) DATAouT
187

NOTE:
1.

2753 drw 31

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 Mode

TRUTH TABLES

TABLE 2: RESET AND RETRANSMIT —

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION IN PARALLEL MODE

Inputs® Internal Status() Outputs
Mode RS FL Xi Read Polnter Write Pointer AEF, EF FF HF
Reset 0 X 0 Location Zero Location Zero 0 1 1
Retransmit 1 o 0 Location Zero Unchanged X X X
Read/Write 1 1 Increment(") Increment(! X X X
NOTES: 275316l 15
1. Pointer will increment if appropriate flag is HIGH.

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, XI = Expansion input.

55
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

Depth Expansion (Daisy Chain) Mode
The IDT72103/4 can be easily adapted to applications

w N

where the requirements are for greater than 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.

. All other devices must have the FL pin in the high state.
. The Expansion Out (XO) pin of each device must be tied

to the Expansion In (XI) pin of the next device. See
Figure 29.

. 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 (i.e., all must be set
to generate the correct composite FF or EF). See Figure
29.

. The Retransmit (RT) function and Hali-Full Flag (HF) are

not available in the Depth Expansion mode.

F

|
|

9, 9,

IDT

] 9,
D va £/ 72103/04 — °>

Vee

X0

X1

— G: 7
FULL 9, IDT

[/ )1'72103/04

s 3:>—» EMPTY

X0

F

~ ‘ 9, IDT -
‘ /> 72103/04
RS —

A d

NOTE: .
1. SI/Pl and SO/PO pins are tied to Vcc.

2753 drw 32

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

achieved by pairing IDT72103/4 as shown in Figure 30. Both
Applications requiring data buffering between twosystems  Depth Expansion and Width Expansion may be used in this

(each system capable of Read and Write operations) canbe mode.

NOTE:

SYSTEM A

FFA *+—72103/04

Wa —»
IDT

«— Rs
— EFs
— HFs

1. Sl/Pl and SO/PO pins are tied to Vcc.

Compound Expansion Mode

The two expansion techniques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays (see Figure 31).

NOTE:

DAo-8 > QBo-8

Qao-8 DBo-8
- IDT _
OE —*172103/04l«—Ws

Ra—* —
AEA < — FFB
EFa +—

Figure 30. Bidirectional FIFO Mode

SYSTEM B

2573 drw 33

1. SU/PIand SO/PO pins are tied to Vce.
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

Qo—-Qs Qo-Q17 e @@ Qn-8—QN
Qo—Qs Qg—Q17 QN-8—QN
IDT72103/72104 IDT72103/72104 IDT72103/72104
DEPTH DEPTH | o0 0 —» DEPTH
EXPANSION EXPANSION EXPANSION

BLOCK BLOCK BLOCK

Do-Ds Dg-D17 DN-8-DN

Do-DN Dg-DN Dig-Dn ® ® ® Dn-3-DN
2753 drw 34
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TABLE 3: RESET AND FIRST LOAD TRUTH TABLE —
DEPTH EXPANSION/COMPOUND EXPANSION MODE

Inputs® 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 ‘
Read/Write 1 X 1 X X ' X X

NOTES: 275316l 16

1. Xiis connected to XO of previous device.

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Ouput, FF = Full Flag Output, XI = Expansion Input.

SERIAL OPERATING MODES:

Serial Data Input _

The Serial Input mode is selected by grounding the SI/PI
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 meant for connection to the W input. For
instance, connecting De 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
writtenin 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 Ds 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
andintermediate devices must always be connected to the Ds
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 D0 line
remains HIGH. On the next SICP clock edge, the D1 goes

HIGH, then D2 and so on. This continues until the D line, which
is 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 D
outputs of the least significant device will go high on consecu-
tive clock cycles until Ds. When Ds 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 D1
and so on. A Di output 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.

Wheninthe Serialmode, 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 Qo. The second bit
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-8 lines 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 (i.e. every 16 SICP cycles). This
corresponds to incrementing the write pointer every 16 SICP
cycles.

5.5
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SINGLE DEVICE SERIAL INPUT CONFIGURATION

GND Vce

SERIAL-IN CLOCK ——] SICP  SVPI S6/PO

SERIAL-IN DATA ——{ Sl IDT72103/4 Qo7 |4

Vee —— SIX
W Do D1 D2 D3 D4 Ds De D7 Ds

FT 1T 0T 111

Do=1

Figure 32. Serial-in Mode Where 8-Bit Parallel Output Data is Read

SERIAL DATA IN - DATA IN/TIMED

OUTPUTS Do-s
4
SERIAL-INPUT 1
CLOCK RGTR
[¢]
.9
A
MUX — SI/PI
_ DELAYED l
W—o TIMING DATA IN TO
GENERATOR |—» FIFO RAM
2753 drw 36

Figure 33. Serial-Input Circuitry
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SERIAL INPUT WIDTH EXPANSION

GND Vce
SIPI SOP
sl o}

4

sicP  IDT72103/104
FIFO #2

GND Vee
SiiPI SOP
SERIAL-IN -
e laor 012
- sicp IDT72103/104
CLOCK P FIFO #1
Vee sIX
Qos W Ds
9
0 1 7 8

sIX
w De Qos
7
I
16'BIT
PARALLEL
OUTPUT
10 14 15 0

Ds OF FIFO #1
AND SIX OF
FIFO #2

(C

—LC /

Ds OF FIFO #2
AND W OF

Y

(C

. -
/L

FIFO #1 AND
FIFO #2

27

2753 drw 37

Figure 34. Serial-In Configuration for Serial-In to Parallel-Out Data of 16 bits

SERIAL INPUT WITH DEPTH EXPANSION

> Qo7

Vclzc |
GND—] 8TPI  SO/PO Qo7 _
Vee—SIX__ IDT72104 R “+R
[ FURT W
= SOX sl SicP XO X Dz
Vce
SICP + l L
[—Vcc
GND—]| SI/PI SO/PO X1 X0 Qor
SIX Al
V_E RT IDT72104 -
“°1 sox sI sicp D7
\LCCLI 2753 drw 38
sl

NOTE:

1. AIl'SI/P! pins are tied to GND and SO/PO pins are tied to Vcc. OE is tied LOW. For FF and EF connections see Figure 29.

Figure 35. An 8K x 8 Serial-In, Parallel-Out FIFO
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1DT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE ﬁANGES

SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION

SERIAL
DATAIN
\ee :
SIX S Ds __ SIX Sl Ds sX Sl Ds
W je— W [« w
sicP IDT72104  _ SICP |DT72104  _ SICP IDT72104  _
Ale . "Rie R
Qos X XO Qo8 Xi XO Qos X X0
5 .
Vee— 1 [ 3 I [ ¥ l
SIX s| D8 XO Xi SIX s X0 Xi sIX X0 Xi
Sﬁﬁ:’ﬁ# X0 Xi wll | Ds XO Xi 7l sl Ds XO Xi 7l
SICP  IDT72104 — SICP — SICP IDT72104 =
cLOCK A bT72104 g R READ
Qo-8 Qo-8 Qo-s
4 4 4
Po-s Po-17 - P1g-23
\ ) 2753 drw 39
Y
PARALLEL DATAOUT - -
NOTE: .

1. AlSI/PI pins are tied to GND. SO/PO pins are tied to Vcc. For FF and EF connections see Figure 29.

Figure 36. An 8K x 24 Serial-In, Parallel-Out FIFO Using Six IDT72104s

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 Q1-8 lines
should be usedto control the Rsignal. Inthe Serial-Out mode,
the Qo-8 are taps off a digital delay line. By selecting one of
these taps and connecting nto the input, the width of the serial
word to be read and shifted is programmed. For instance, if
the Qs line is connected to the R input, on every sixth clock
cycle anewword is read from the FIFO 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 D1 bit and so on.

In the stand alone case, the SOX line is tied HIGH and not
used. Onthe first LOW-to-HIGH of the SOCP clock, all of the
Q outputs except for Qo go LOW and a new serial word is
started. On the next clock cycle, Q1 will go HIGH, Q2 on the
next clock cycle and so on, as shown in Figure 37. This
continues untit the Q line, which is connected to R, goes HGIH
at which point all of the Q lines go LOW on the next clock and
a new word is started.

In the cascaded case, word width of mare than 9 bits can
be achieved by usingmore than one device. By tieingthe SOX
line of the least significant device HIGH and the SOX of the
subsequent devices to Qs of the previous devices, a cascaded
serial word is achieved. On the first LOW-to-HIGH clock edge
of SOCP, all the lines go low except for Qo. Just asin the stand
alone case, on each consecutive clock cycle, each Qline goes
HIGH inthe order of leastto mostsignificant. When QB8 (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 Q 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 mustbe tied together. Since the SO pin s tri-stated, only
the device which is currently shifting outis enabled and driving
the 1-bit bus.

Figure 39 shows an example of the interconnections for a
16-bit serialized FIFO.

5.5
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

SINGLE DEVICE SERIAL OUTPUT CONFIGURATION

Vcc  GND PARALLEL DATAIN
b !

SERIAL-OUT CLOCK ———] SOCP SI/PI  SO/PO Do7

SERIAL-OUT DATA +———| SO IDT72103/4 OE —saND

Vcc ——» SOX
R Qo Q1 Q2 Q3 Q4 Q5 Qs Q7 Qs

TIII!III]I

Qo=1
Q1

Q2

Q4

Qs

Q7

"\

1),

2753 drw 40

NOTE:
1. Inputdata is loaded in 8-bit quantities and read out serially.

Flgure 37. Serial-Out Configuration
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IDT72103, IDT72104
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

SOCP-SERIAL OUTPUT FROM
OUTPUT CLOCK RAM ARRAY

{ ]

b | So/PO

_ DELAYED s _
TIMING

GENERATOR CONTROL

CIRCUIT

SERIAL-OUT SERIAL-
MUX REGISTER OUTPUT

9{ (s0)

PARALLEL-OUT DATA/
TIMED OUTPUT Qo-8 2753 drw 41

SO/PO

Figure 38. Serial-Output Circuitry

PARALLEL DATA IN
16-BITS WIDE

SERIAL-OUT
Vco  GND DATA 7 Vec  GND
! |

— Voo

Dos SI/PI SO/PO Dos SIUPI SO/PO
SO SO

SERIAL-OUTPUT ___l socP FIFO #1 SOCP FIFO #2
CLOCK
Vce

SOX SOX
R Qs R Qs

0 1 7 8 s 10 14 15 0

Q gOF FIFO #1 — ¢

24
AND SOX OF (e / \
FIFO #2 el

Qs OF FIFO #2
AND R OF FIFO ( / \

#1 AND FIFO #2 L

2753 drw 42

NOTE:
1. The parallel Data In is tied to Do-s of FIFO #1 and Do-s of FIFO #2.

Figure 39. Serial-Output for 16-Bit Parallel Data In
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IDT72103, IDT72104 '
CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

SERIAL OUTPUT WITH DEPTH EXPANSION

> Do-7

Do7._ |
W “W
. — IDT72104 . v
‘ —:E FURT o 7
SOX SO SOCP XO XI Q7
Vee T
SOCP + l}
XI XO Doz _
We—
= R IDT72104 - T
“°l sox so socp o R
Vee )
S0 ) ) 2753 drw 43

NOTE:
1. AISI/PI pins are tied to Vcc and SO/PO pins are tied to GND. OE is tied LOW. For FF and EF connactions see Figure 17.

Figure 40. An 8K x 8 Parallel-In Serial-Out FIFO

SERIAL IN AND SERIAL OUT WITH WIDTH AND DEPTH EXPANSION

SICP +
S|+ ’
< Vo | [ 3 ¢
| six sl sicP Ds SIX Sl SIcP Ds
_[C| FURT ‘ W |+ _LT| FURT W+
—FF IDT72104 _ = IDT72104
EF R
Voo | SOX SO SOCP XO XI Qs SOX SO SOCP XO XI Qs T
FULL LT I I E—
FLAG
EMPTY. M Voo I 'l —F— l
FLAG vee [SIX_ S SICP XI XO Ds SIX S| SICP XI XO Ds
"L fAr Wi AT W
FF IDT72104 N IDT72104 _
EF [ . -
Vec | SOX SO socC Qs | sox so socp Qs
. 3 | —F
SOCP+
SO« - omsadwas
NOTE:

1. AIIRS pins are connacted together. All OE pins are connected LOW. All ST/PI and SO/PO pins are grounded.

Figure 41. 128K x 1 Serlal-In Serlal-Out FIFO
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Integrated Device Technology, Inc.

CMOS PARALLEL-TO-SERIAL FIFO
256 x 16, 512 x 16, 1024 x 16

IDT72105
IDT72115
IDT72125

FEATURES:

25ns parallel port access time, 35ns cycle time
45MHz serial output shift rate

Wide x16 organization offering easy expansion
Low power consumption (50mA typical)

.

e o o o

the FL/DIR pin

Almost-Empty/Almost-Full

Dual-port zero fall-through architecture

Available in 28-pin 300 mil plastic and ceramic DIP,
28-pin SOIC, 32-pin LCC and 32-pin PLCC

Military product compliant to MIL-STD-883, Class B

.

Least/Most Significant Bit first read selected by asserting

Four memory status flags: Empty, Full, Half-Full, and

DESCRIPTION:
The IDT72105/72116/72125s are very high speed, low

power dedicated parallel-to-serial FIFOs.

These FIFOs

possess a 16-bit parallelinput port and a serial output port with

256, 512 and 1K word depths, respectively.
The ability to buffer wide word widths (x16) make these

FIFOs ideal for laser printers, FAX machines, local area

applications.

Expansion in width and depth can be achieved using
multiple chips. IDT's unique serial expansion logic makes this
possible using a minimum of pins.

The unique serial output portis drivenby one data pin (SO)
and one clock pin (SOCP). The Least Significant or Most
Significant Bit can be read first by programming the DIR pin
after a reset.

Monitoring the FIFO is eased by the availability of four
status flags: Empty, Full, Half-Full and Almost-Empty/Almost-
Full. The Full and Empty flags prevent any FIFO data overflow
orunderflow conditions. The Half-Full Flagis availablein both
single and expansion mode configurations. The Almost-
Empty/Almost-Full Flag is available only in a single devico

mode.

networks (LANSs), video storage and disk/tape controller

The IDT72105/15/25 are fabricated using IDT's leading
edge, submicron CEMOS™ technology. Military grade prod-
uct is manufactured in compliance with the latest revision of

MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

RS W Do-15
l 16
RESET
LOGIC
RAM
WRITE ARRAY READ
POINTER 256 x 16 POINTER
51216
1024x 16
RSIX —]
EXPANSION FLAG
[Rsox LOGIC LOGIC
FLDIR — s
SERIAL OUTPUT
LOGIC
socp )
CEMOSisa of | d Device Technol Inc.

2665 crw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technology, Inc.

5.6

DSC-2038/3
1



IDT72105, IDT72115, IDT72125,

256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
n T o
i 9, NOEX 5828 848
wOi. 28 [J Vee SRR EHEE
N - <+ oo~ o - O . .
Do [ 2 27 Dis D2 [1s Les “20[] D12
D1 s 26 [1 D1 - .
D3 |16 28[] D1
D2 [ 4 251 D1a ]
D4 [17 271l]D1o
Ds [Os 24171 D12 ]
Ds [Js 26[] Do
Ds O 23 [] D11 J32-1 ]
P28-2 De [1o 25{] Dg
Ds O 7 S028-3 22 1 D1o L32-1 1=
Des [ 8 21 [ Do D7 1o : 2¢[1RS
. EF [1n . 23[INC
D7 O 9 20 [J Ds ! =il
= 5a : FF [112 22[] SO
EF [ 10 19[]1 RS . ]
FE O 1 18 1 SO HEHP: 00 0 o g2'[NC
RFE O 12 7 socP . ANEalininisinisiniyg
RsIx O 13 16 [1 RSOX/AEF ex 33 E|L,_,_,'- o)
GND [ 14 15 [1 FUDIR 2>~ 8i<o
|2 X
- 3
DIP/SOIC 2665 drw 02a . i . 2665 drw 026
TOP VIEW ‘ ‘ LCcC/PLCC
TOP VIEW
PIN DESCRIPTIONS
Symbol Name /0 . Description

Do-Dis Inputs " | Data inputs for 16-bit wide data.

RS Reset I | When BSis set low, internal READ and WRITE pointers are set to the first location of the RAM
array. FF and HEgo HIGH. EF and AEF go LOW. A reset is required before an initia! WRITE
after power-up. W must be hlgh during the RS cycle. Also the First Load pin (FL) is programmed
only during Reset.

w Write -1 | 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 | | 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.

FUDIR First Load/ || This is a dual purpose input used in the width and depth expansion configurations. The First
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) pin controls shift direction after Reset and tells the device whether to read out the
Least Significant or Most Significant bit first.

RSIX Read Serial In | | 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 O | Serial data is output on the Serial Output (SO) pin. Data is clocked out LSB or MSB depending

on the Direction pin programming. During Expansion the SO pins are tied together.

FF Full Flag O | 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 O | When EF goes LOW, the device is empty and further READ operations are inhibited. When EF is
HIGH, the device is not empty.

HF Half-Full Flag O | When HFis LOW, the device is more than half-full. When HF is HIGH, the device is empty to
half-full.

RSOX/AEF | Read Serial O | This is a dual purpose output. In the single device configuration (RSIX HIGH), this is an AEF
Out Expansion output pin. When AEFis LOW, the device is empty-to-(1/8 full -1) or (7/8 full +1)-to-full. When
Almost-Empty, AEF is HIGH, the device is 1/8-full up to 7/8-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 supply of 5V.

GND Ground Single ground of OV.

2665 tbl 01
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IDT72105, IDT72115, IDT72125,
256 x 16, 512 X 16, 1024 X 16 PARALLEL-TO-SERIAL CMOS FIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

STATUS FLAGS
Number of Words in FIFO
IDT72105 IDT72115 IDT72125 FF AEF HF EF
0 0 0 H L H L
1-31 1-63 1-127 H L H H
32-128 64-256 128-512 H H H H
129-224 257-448 513-896 H H L H
225-255 449-511 897-1023 H L L H
256 512 1024 L L L H
2665 tb] 02
RECOMMENDED DC OPERATING
ABSOLUTE MAXIMUM RATINGS(" CONDITIONS
Symbol Rating Commercial Military | Unit Symbol Parameter Min. | Typ. | Max. | Unit
Vream Eﬁ{gé"eallvith 08t0+7.0 | 05t+70 | V Vcce Commercial Supply | 45 | 50 | 55 | Vv
Respect to GND Voltage
TA Operating 0to+70 -55to +125 °C Veem Military Supply 4.5 5.0 55 \
Temperature Voltage '
Teias T t -55 to +125 -65to +135 °C
Ui Bias o+ o GND Supply Voltage 0 0 0 Y
TsTG Storage -55 to + 125 65t0+155 | °C VIH Input High Voltage 2.0 — — | Vv
Temperature Commercial
lour gc Output 50 50 mA ViH Input High Voltage [ 22 | — | — v
urrent {9
Military
NOTE: 2665 tbl 03 7
1. Stresses greater than those listed under ABSOLUTE MAXIMUM | VitV Input Low Voltage | — | — | 08 | V
RATINGS may cause permanent damage to the device. Thisisastress Commercial &
rating only and functional operation of the device at these or any other Military
conditions above those indicated in the operational sections of this NOTE: 2665 101 04
specification is not implied. Exposure to absolute maximum rating Y
conditions for extended periods may affect reliability. 1. 1.5V undershoots are allowed for 10ns once per cycle.
DC ELECTRICAL CHARACTERISTICS
(Commercial Vcc = 5.0V £ 10%, TA = 0°C to +70°C; Military Vcc = 5V £ 10%, TA = -55°C to +125°C)
IDT72105/1DT72115/ IDT72105/1DT72115/
IDT72125 IDT72125
Commercial Military Unit
Symbol Parameter Min. Typ. Max. Min. Typ. Max.
| Input Leakage Current (Any Input) -1 - 1 -10 - 10 HA
loL@ Output Leakage Current -10 — 10 -10 — 10 pA
VeH Output Logic "1" Voltage louT = -2mA(®) 24 — — 24 - - v
Vou Output Logic "0" Voltage lout = 8mA(®) — — 0.4 — — 0.4 v
lcc1® Power Supply Current — 50 100 —_ 75 125 mA
locz @) Average Standby Current — 4 8 — 4 12 mA
(W =RS =FL/DIR = VIH)(SOCP = ViL)
lcca(3:47) Power Down Current — 1 6 — 1 8 mA
NOTES: 2665 tbl 05
1. Measurements with 0.4V < VIN < Vcce.
2. SOCP = Vi, 0.4 < Vout< Vee.
3. icc measurements are made with outputs open.
4. RS =FUDIR =W = Vcc - 0.2V; SOCP = 0.2V; all other inputs = Vcc- 0.2 or < 0.2V.
5. For SO, lout = -4mA.
6. For SO, lout = 16mA.
7. Measurements are made after reset.
5.6 3



IDT72105, IDT72115, IDT72125,
256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
{Commercial: Vcc = 5V+10%, TA = 0°C to +70°C; Military: Vcc = 5V + 10%, TA = -55°C to +125°C)

COM'L MILITARY COM'L AND MILITARY
72105125 72105L30 72105L50 72105L80
72115L25 72115L30 72115L50 72115L80
72125125 72125L30 72125050 72125L80
Symbol Parameter Figure Min. Max. | Min. Max. | Min. Max.| Min. Max.| Unit
ts Paralle! Shift Frequency — — 285 = 25 —_ 15 — 10 MHz
tsocp Serial Shift Frequency — — 50 — 45 — 40 — 28 MHz
PARALLEL INPUT TIMINGS
twe Write Cycle Time 2 35 —_ 40 — 65 — 100 — ns
twpw Write Pulse Width 2 25 — 30 — 50 — 80 — ns
twR Wirite Recovery Time 2 10 —_ 10 -_— 15 = 20 —_ ns
tos Data Set-up Time 2 12 —_ 13 — 15 — 15 - ns
tDH Data Hold Time 2 0 — 1 — 2 — 5 — ns
tWEF Write High to EF High 5,6 — 35 — 40 — 45 — 50 ns
TWFF Wiite Low to FF Low 4,7 e 35 — 40 _ 45 —_ 50 ns
tWF Wirite Low to Transitioning HF, AEF 8 —_ 35 — 40 — 45 — 50 ns
tWPF Wiite Pulse Width After FF High 7 25 —_ 30 - 50 - 80 - ns
SERIAL OUTPUT TIMINGS
tsoce Serial Clock Cycle Time 3 20 —_ 22 - 25 -_ 35 -_ ns
tsocw Serial Clock Width High/Low 3 8 — 9 — 10 — 15 —_ ns
{SOPD SOCP Rising Edge to SO Valid Data 3 — 14 — 15 — 15 — 17 ns
tsoHz SOCP Rising Edge to SO at High Z(") 3 3 14 3 14 3 15 3 17 ns
tsoLz SOCP Rising Edge to SO at Low Z(!) 3 3 14 3 14 3 15 3 17 ns
tsoceF | SOCP Rising Edge to EF Low 5,6 — 3 — 40 — 45 — 50 ns
1SOCFF SOCP Rising Edge to FF High 4,7 — 35 — 40 — 45 — 50 ns
tsocF SOCP Rising Edge to Transitioning 8 — 35 - 40 — 45 — 50 ns
HF, AEF
tREFSO SOCP Delay After EF High 6 35 — 40 —_ 65 —_ 100 — ns
RESET TIMINGS
tRSC Reset Cycle Time 1 35 — 45 — 65 — 100 — ns
tRS Reset Pulse Width 1 25 — 30 — 50 — 80 — ns
tRSS Reset Set-up Time 1 25 = 30 — 50 — 80 — ns
tRSR Reset Recovery Time 1 10 — 15 — 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 — 1 — 2 — 5 — ns
tDIRS DIR Set-up Time to SOCP Rising 9 10 - 1 - 12 - 12 - ns
Edge
DIRH DIR Hold Time from SOCP Rising 9 5 — 5 — 5 — 5 — ns
Edge
tsoxp1 SOCP Rising Edge to RSOX Rising 9 _ 15 - 17 —_ 17 —_ 20 ns
Edge
tsoxpz SOCP Rising Edge to RSOX Falling 9 — 15 — 17 — 17 — 20 ns
Edge
tsixs RSIX Set-up Time to SOCP Rising 9 5 — 5 — 8 — 15 — ns
Edge
tsIXPW RSIX Pulse Width 9 10 — 10 — 156 — 20 — ns
NOTE: 2665 tbl 06
1. Values guaranteed by design.
5.6 4



IDT72105, IDT72115, IDT72125,
256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figure A

2665tbl 07

CAPACITANCE (Ta = +25°C, f = 1.0MHz)

Symbol Parameter(") Conditions | Max.| Unit
CIN Input Capacitance VIN = 0V 10 pF
Cout Qutput. Vout = 0V 12 pF

Capacitance
NOTE: 266510108

1. This parameter is sampled and not 100% tested.

FUNCTIONAL DESCRIPTION

Parallel Data Input

The device must be reset before beginning operation so
that all flags are set to their initial state. In width or depth
expansion the First Load pin (FL) must be programmed to
indicate the first device.

The data is written into the FIFO in parallel through the
Do-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. Ifthe W signal changes from HIGH-to-LOW and the
Full Flag (FF) is already set, the write ling isinternally 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

5V
1.1KQ
TO
OUTPUT
PIN' 6800 30pF"

2665 drw 03

or equivalent circuit
Figure A. Output Load

*Includes jig and scope capacitances.

isincremented. Write operations can occur simultaneously or
asynchronously with read operations.

Serial Data Output

The serial datais output on the SO pin. The datais clocked
out on the rising edge of SOCP providing the Empty Flag (EF)
is not asserted. [f 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 Significant Bit or Most
Significant Bit first, depending on the FL/DIR leve! 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
N v
RS R V4
tRsS -t tRSR ———»
_ 7 N
W XX XX ‘ N
- - tRSC -
— FLAG
AEF, B X X IR XXX R R X K KKK KK AR KKK sthse
tRsC -

[ Y FLAG
AF, B L XX XX XXX XXX XXX XXX AR XXX A S

e tRSR ———

tRSS -

NOTE 2

tFLS —»r4¢— {FLH
FL/DIR

2665 drw 04
NOTES:
1. EF, FF, HF and AEF may change status during Reset, but flags will be valid at trsc.
2. SOCP 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
5.6 5




IDT72105, IDT72115, IDT72125,

256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES
< twc
twpw e twR
W Y A X
Do-15 N\
t ps < tDH j 2665 drw 05

Figure 2. Write Operation

SocP L

SO
(First Device in Width Expansion Mode) |e—t SOHZ j

SO

(Single Device Mode or Second
Device In Width Expansion Mode}

[——1 s0LZ —

NOTE: tsopo ' 2665 drw 06
1. In Single Device Mode, SO will not tri-state except after reset.
Figure 3. Read Operation

LAST WRITE IGVI\\IIF?#ED FIRST READ ADDITIONAL READS  FIRST WRITE
0 1 n—1 0 1 n—1

AYAVAUVAVAVE
T T/ /T

w
tWFF t SOCFF
FF
2665 drw 07
Figure 4. Full Flag from Last Write to First Read
ADDITIONAL
LAST READ NO READ FIRST WRITE WRITES FIRST READ
W /]
w AN /
0 1 n-1 0 1 n-1

| 8]

NOTE 1 ‘
socP [\_/_\ /—\ / /\_/—\, /_\_
t SOCEF t sOCFF
& :

t sorPD
so VALID VALID XXX VALD }——

2665 drw 08

3
>+¢‘L

NOTE: _
1. SOCP should not be clocked until EF goes high.

Figure 5. Empty Flag from Last Read to First Write
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IDT72105, IDT72115, IDT72125,
256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES

patan X

W
t—tWEF

le—t SOCEF
EF
t REFSO 0 1 n—1
NOTE 1
socp \ 7(_\_/_\_) /\
NOTE 2 —»t soLz
SO
NOTE: [+-tsopD 2665 drw 09

1. SOCP should not be clocked until EF goes high.
2. In Single Device Mode, SO will not tri-state except after Reset. It will retain the last valid data.

Figure 6. Empty Boundary Condition Timing

socP _/M ’_/__\
[¢— 1 SOCFF —»l¢ tWFF »
E *

twpr
w
|4/——t DS tDH —>
DATAIN N DATA N VALID

2665 drw 10

NOTE1 [ * tsopD NOTE 1
so ——\‘—-<X>k DATA our VALID XX A
NOTE:

1. Single Device Mode will not tri-state but will retain the last valid data.

Figure 7. Full Boundary Condition Timing

w
HALF-FULL (1/2) HALF-FULL
HF HALF-FULL + 1 7l
twr < t socF
socp AN\ \y/
twr < tsocF

AEF 758 FULL ALMOST-FULL (7/8 FULL + 1) 71 /B FULL
—  ALMOST-EMPTY ALMOST-EMPTY
AEF (8 FULL—1) 1/8 FULL 3( (1/8 FULL = 1)

2665 drw 11

Figure 8. Half-Full, Almost-Full and Almost-Empty Timings
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IDT72105, IDT72115, IDT72125, v
256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO . MILITARY AND COMMERCIAL TEMPERATURE RANGES

RS. N K
, , 15 0
SOCP ;/\_/

tFLs —»¢—tFLH tDIRs tDIRH
FLDIR )E ;l( >'; ;l{
t soxm t soxpz2
RSOX :](

tsixs

~
~—

[N SN SN N
N N N

[N 2N
~

RSIX

-~
~

t RSIXPW:
2665 drw 12
Figure 9. Serlal Read Expansion

OPERATING CONFIGURATIONS Width Expansion Mode

In the cascaded case, word widths of more than16 bits can
Sngr:e lgewce M°‘:i t before b i be achieved by using more than one device. By tying the
that aﬁﬂaegsm:r: suest to?ofast?on ze;:)e |ne?r:2r2ggn3§§feligs? RSOX and RSIX pins together, as shown in Figure 11, and
the RSIX line is tied HIGH and indicates single device opera- programming which s the Least Significant Device, a cas-

caded serial word is achieved. The Least Significant Device
tion 1o the device. The RSOX/AEF pin defaults to AEF and
outputs the Almost-Empty and Almost-Full Flag. is programmed by a LOW on the FL/DIR pin during reset. Al

other devices should be programmed HIGH on the FL/DIR pin
at reset. ) )

PARALLEL DATA N

l

Do-15 - _
Vec — RSIX RSOX/AEF [— ALMOST-EMPTY/FULL FLAG

SERIAL OUTPUT CLOCK ——{ SOCP S SO [—* SERIAL DATA out

2665 drw 13
Figure 10. Single Device Configuration
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IDT72105, IDT72115, IDT72125,
256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Inputs Internal Status Outputs
Mode RS Fr DIR | Read Pointer | Write Pointer | AEF, EF FF HF
Reset 0 X X Location Zero | Location Zero 0 1 1
Read/Write 1 X 0,1 Increment(® | Increment(") X X X

NOTE:
1. Pointer will increment if appropriate flag is HIGH.

2665 tbl 09

Table 1. Reset and First Load Truth Table-Single Device Configuration

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
FU/DIR pin decides if the Least Significant or Most Significant
Bit is read first out of each device.

PARALLEL DATAIN

The three flag outputs, Empty (EF), Hali-Full (HF) and
Full (FF), should be taken from the Most Significant Device (in
the example, FIFO #2). The Almost-Empty/Almost-Full flag is
not available. The RSOX pin is used for expansion.

Depth Expansion (Daisy Chain) Mode

SERIAL OUTPUT CLOCK

l LOW AT RESET l HIGH AT RESET
Do-15 socP  FLIDIR EF Dwes1  socP  FLDIR EF |—» EMPTY ELAG
W FIFO #1 AF w FIFO #2 HF |— HALF-FULL FLAG
RSIX RSOX  so FF RSIX RSOX so FF [—* FULLFLAG

f

Figure 11. Width Expansion for 32-bit Parallel Data In

The IDT72105/15/25 can easily be adapted to applications
requiring 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 Decoderis neces-
sary to determine which FIFO is being written. A word of data
must be written sequentially into each FIFO so that the data
will be read in the correct sequence. The IDT72105/15/25
operates in the Depth Expansion Mode when the following
conditions are met:

1. The first device must be programmed by holding FL LOW
at Reset.  All other devices must be programmed by
holding FL high at reset.

2. The Read Serial Out Expansion pin (RSOX) of each device
must be tied to the Read Serial In Expansion pin (RSIX) of
the next device (see Figure 12).

3. External logic is needed to generate composite Empty,

SERIAL DATA out

2665 dw 14

Half-Fulland Full Flags. This requires the OR-ing of all EF,
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 depth and
width as Figure 13 indicates:

1. The RSOX-to-RSIX expansion signals are wrapped
around sequentiaily.

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 FL/DIR during reset.

5.6
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LOW AT RESET

PARALLEL DATAIN i D U =F ;
P _0-15 RSIX FUDIR EF @_ EMPTY
w FIFO #1 AF — /. FLAG
TS9P Rsox  so FF
ADDRESS 00 [
DECODER 01
74FCT138 10 HIGH AT RESET
1 Do1s’  RsX  FUDIR EF
w OE ) HALF-FULL
FIFO #2 H_F i >— FLAG -
SERIAL OUTPUT CLOCK socP RSOX SO FF
'HIGH AT RESET
®»1Do1s  RsXx  FLUDIR EF
w AF L
FIFO #3 HF r— ) FULL
SOCP  gsox  so FF : FLAG
l l SERIAL DATA out
2665 drw 15
Figure 12. A 3K x 16 Parallel-to-Serial FIFO using the IDT72125
Inputs Internal Status Outputs
Mode RS I DIR Read Pointer Write Pointer EF AF, FF
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
Read/Write 1 X 0,1 X X X X
NOTE: 2665 bl 10

1. RS = Reset Input, FLUFIR = First Load/Direction, EF = Empty Flag Output, HF = Half- Full Flag Output, FF = Full Flag Output.

Table 2. Reset and First Load Truth Table-Width/Depth Compound Expansion Mode
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IDT72105, IDT72115, IDT72125,
256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ADDRESS
DECODER
74FCT138
PARALLEL DATA N
00 o1 10
I SERIAL OUTPUT CLOCK
LOW ON RESET
HIGH ON RESET
1 T
{ !
SocP FUDIR EF socP FUDIR EF
| Do-1s — % D16t _ D‘Eﬁ’fgy
FIFO #1 HF FIFO #2 HF |—
RSIX RsSOX . so FF RSIX RSOX so FF
T [ r ¥ |
l — ! I
S8OCP  FUDIR  EF socP  FDDR  EF
1 Do-15 _ P D631 :
FIFO #3 HF = \ HALF-FULL
B FIFO #4 AF ] — e
W FF W =3 ’
RSIX RSOX SO RSIX RsSOX so FF
| [ ¥ I
|-
[ ; ! ]
SOCP FLDIR EF | SOCP FUDIR EF
| Do-15 . P Dis-a1 —
FIFO #5 HF FIFO #6 HF -
5 - W o \ FULL
RSIX RSOX SO FF RSIX RSOX SO FF A FLAG
[ [ ¥ [ [
— ] SERIAL DATA out
N 2665 drw 16

Figure 13, A 3K x 32 Parallel-to-Serial FIFO using the IDT72125
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Integrated Device Technology, Inc.

CMOS PARALLEL-TO-SERIAL FIFO
2048 x 9-BIT & 4096 x 9-BIT

IDT72131
IDT72141

FEATURES:

.

.

35ns parallel port access time, 46ns 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),
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 CEMOS™
technology

Available in 28-pin ceramic, plastic DIP and 32-pin
plastic leaded chip corner (PLCC)

Military product compliant to MIL-STD-883, Class B

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 1DT72131/72141 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 32bits. The IDT72131/141 canalsobe 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.

FUNCTIONAL BLOCK DIAGRAM

Do-Ds
i -
FLAG —» AEF
LOGIC A
. —> FF
L ]
[ ]
— WRITE (—N] RBAMARRAY NEXT READ —
W—* PpONTER |—— |  2048x9 <: POINTER [*—NR
4096 x 9
.
[ ]
RS
FR7—| RESETLOGIC
r— socp
- EXPANSION o L NJSERIAL OUTPUT j¢— SOX
XI— ““Logic [ X0/ L ] CIRCUITRY 50
Q4 Qe Q7 Qs 2751 drw 01
CEMOS and Flexishift are trad rks of | d Device Te Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technology, Inc.
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IDT72131, IDT72141

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS

Symbol Name [[{e} Description

Do-De Inputs | Data inputs for 9-bit wide data.

RS Reset ! When RS is set low, internal READ and WRITE pointers are setto the first location of the RAM
array. HF and FF go high, and AEF and EF go low. A resetis required before an initial WRITE
after power-up. W must be high and SOCP must be low during RS cycle.

w Write | 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 s stored
in the RAM array sequentially and independently of any ongoing read operation.

SOCP Serial Output | A serialbitread cycle is initiated on the rising edge of SOCP if the Empty Flag (EF) is notset. In

Clock both Depth and Serial Word Width Expansion modes, all of the SOCP pins are tied together.

NR Next Read | To program the Serial Out data word width , connect NR with one of the Data Set pins (Q4, Qs,
Q7 and Qs). For example, NR - Q7 programs for a 8-bit Serial Out word width.

FLURT First Load/ | This is a dual purpose input. In the single device configuration (XI grounded), activating

' retransmit (FL/RT-low) will set the internal READ pointer to the first location. Thers is no effect
Retransmit on the WRITE pointer. W must be high and SOCP must be low before setting FL/RT low.
Retransmitis not compatible with depth expansion. Inthe depth expansionconfiguration, FL/RT

grounded indicates the first activated device. )

Xi Expansion In i Inthe single device s configuration, Xlis grounded. Indepth expansion or daisy chain expansion,
Xlis connected to XO (expansion out) of the previous device.

SOX Serial Output | Inthe 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 Qs 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 o Serial data is output on the Serial Output (SO) pin. Datais 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 o WhenFF goes low, the deviceis full and further WRITE operations areinhibited. WhenFFis high,
the device is not full.

EF Empty Flag (o} When EF goes low, the device is empty and further READ operations are inhibited. When EF
is high, the device is not empty. See the description on page 6 for more details.

AEF Almost-Empty/ o) When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, the

Almost-Full Flag device is greater than 1/8 full, but less than 7/8 full.
XO/HF | Expansion Ouv (o} Thisisadual-purpose output. Inthe single device configuration (X1 grounded), thedeviceis more
Half-Full Flag than half full when HF is low. In the depth expansion configuration (XO connected to Xl of the
next device), a pulse is sent from XO to XI when the last location in the RAM array is filled.

Q4,Qs, | Data Set 0 The appropriate Data Set pin (Q4, Qs, Q7 and Qs) is connected toNRto program the Serial Out

Q7 and data word width. Forexample: Qs - NR programs a 7-bit word width, Qs - NR programs a 9-bit

Qs word width, etc.

Vee Power Supply Single Power Supply of 5V.

GND Ground Single ground at 0V.

275111 01
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 tbl 02
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IDT72131, IDT72141
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
_ / .
w |’_J 1 28 [] Vee
D4 2 27 [] Ds
Ds 5 3 26 [ ] Ds
D2 Ij 4 25 D7
D4 5 24 g Ds
Do B 6 P28-1 23 FLRT
X ] con3 ZZE RS
SOX g 8 2 [ EF
SOCP. 9 20 XO/HF
so [ 1 19% GND
AEF E% 1 18 E] Qs
FF lj 12 7 [ Qr
Q4 13 16 b Qs
GND B 14 11 NR
DIP 2751 drw 02a
TOP VIEW
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Do
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8
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AEEEBEEER
| |l 1o o & N
BE = 2]
B 28]
17 7]
18 2 ]
[1° J32-1 5[]
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En 2a[]
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EF
XOHF
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IDT72131, IDT72141
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

RECOMMENDED OPERATING CONDITIONS

Symbol Rating Commercial| Military | Unit Symbol Parameter Min. | Typ. | Max.| Unit
VTeERM | Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0| V Vcem Military Supply 45 | 5.0 \
with Respect Voltage
to GND Vce Commercial Supply | 45 | 5.0 v
TA Operating 0to +70 -55t0 +125| °C Voltage
Temperature GND Supply Voltage 0 0 \
TelAs | Temperature -55t0 +125 | -65t0 +135| °C Vin Input High Voltage 20 _ v
Under Bias Commercial
Tsta Storage -55t0 +125 | -65t0+150| °C Vin Input High Voltage 20 — v
Temperature Military ’
lout DC Output 50 50 mA vit? input Low Voltage — . v
Current
NOTE: 2751 b1 04
NOTE: 27511103 {1, 1,5V undershoots are allowed for 10ns once per cycle.
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 Input Capacitance | VIN=0V 10 pF
Cout Output Capacitance] VouT =0V 12 pF
NOTE: 2751 16l 05
1. This parameter is sampled and not 100% tested.
DC ELECTRICAL CHARACTERISTICS ‘
(Commercial: Vcc= 5.0V +10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)
IDT72131/IDT72141 IDT72131/IDT72141
Commercial Military
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit
T Input Leakage Current -1 — 1 -10 — 10 uA
(Any Input)
loL® Output Leakage Current -10 — 10 -10 — 10 pA
VoH Output Logic "1" Voltage, 24 — —_ 2.4 - — \'
louT = -8mA
VoL Output Logic "0" Voltage — - 0.4 — - 0.4 \
lout = 16mA
lcc1® Power Supply Current — 90 140 - 100 160 mA
lcc2® Average Standby Current — 8 12 —_ 12 25 mA
(W =RS = FL/RT = VIH)
(SOCP = Vi)
icca(L)®| Power Down Current — — 2 — — 4 mA
lcca(S)®4)|  Power Down Current — - - — 12 mA
NOTES: 2751 1ol 06

1. Measurements with 0.4 < Vin< Vce.

2. SOCP< Vi, 0.4<VouTs Vee.

3. Icc measurements are made with outputs open.

4. RS = FL/RT = W = Vcc -0.2V; SOCP <0.2V; all other inputs 2 Vec -0.2V or < 0.2V.
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IDT72131, IDT72141
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc=5.0V +10%, TA = 0°C to +70°C; Military: 'Vee=5.0V+ 10%, TA= -55°C to +1 25°C)

Commercial Military ' Mil. and Com’l.

IDT72131x35 IDT72131x40 IDT72131x50

IDT721 41x35 IDT72141x40 IDT72141x50
Symbol Parameter. Min. Max. " | Min. Max. Min. Max. | Unit
1S Parallel Shift Frequency — 22.2 - —_ 20 — 15 MHz
tsocp Serial-Out Shift Frequency — 50 — 50, s 40 MHz
PARALLEL INPUT TIMINGS :
s - Data Set-up Time 18 — 20 —_ 30 — ns
DH Data Hold Time 0 — 0 — 5 — ns
twe Write Cycle Time 45 —_— 50 —_ 65 —_ ns
twpw Wirite Pulse Width 35 — 40 — 50 — ns
tWR Write Recovery Time 10 — 10 — 15 — ns
WEF Wirite High to EF High — 30 — 35 — 45 ns
WEFF Write Low to FF Low — '30 — 35 — 45 ns
WF 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{" 5 16 5 16 5 26 ns
tso,z | SOCP Rising Edge to SO at Low Z" 5 22 5 22 5 22 ns
1SOPD SOCP Rising Edge to Valid Data on SO — 18 — 18 — 18 ns
1SOX SOX Set-up Time to SOCP Rising Edge 5 — 5 —_ 5 —_ ns
tsocw | Serial In Clock Width High/Low 8 — 8 — 10 — ns
tsocer [ SOCP Rising Edge (Bit 0 - Last Word) to EF Low —_ 20 — 25 —_ 25 ns
tsocFF | SOCP Rising Edge to FF High — 30 — 35 — 40 ns
1socF | SOCP Rising Edge to HF, AEF, High — 30 — 35 — 40 ns
1ReFsO | Recovery Time SOCP After EF High 35 — 40 — 50 — ns
RESET TIMINGS ) '
tRSC Reset Cycle Time 45 — 50 — 65 — - ns
RS Reset Pulse Width 35 —_ 40 — 50 — ns
1RSS Reset Set-up Time 35 —_ 40 — 50 —_— ns
tASR Reset Recovery Time 10 — 10 —. 15 — ns
tRSF1 Reset to EF and AEF Low —_ 45 — 50 — 65 ns
1RSF2 Reset to HF and FF High — 45 — .50 — 65 ns
tRsaL Resetto Q Low 20 — 20 — 35 —_ ns
tRSQH Reset to Q High 20 — 20 — 35 — ns
RETRANSMIT TIMINGS
{RTC Retransmit Cycle Time 45 —_ 50 —_ 65 —_ ns
tRT Retransmit Pulse Width .. 35 —_ 40 —_ 50 — ns
tRTS Retransmit Set-up Time 35 e 40 s 50 — ‘ns
tATR Retransmit Recovery Time 10 — 10 — 15 — ns
DEPTH EXPANSION MODE TIMINGS
txoL | ‘Read/Write to XO Low — 35 — 40 — 50 ns
tXOH Read/Write to XO High — 35 — 40 — 50 ns
txI X1 Pulse Width 35 — 40 — 50. — ns
XIR X1 Recovery Time 10 — 10 —_ 10 — | ns
txis X1 Set-up Time 15 — 15 — + 15 — ns

NOTE: 2751 b1 07
1. Guaranteed by design minimum times, not tested.
57 5



IDT72131, IDT72141
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued)
{Commercial: Vcc = 5.0V +10%, TA = 0°C to +70°C; Military: Vcc = 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 TIMINGS
tDs Data Set-up Time 30 — 40 —_ 40 — ns
tbH Data Hold Time 10 — 10 — 10 = ns
twe 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
tsoHz SOCP Rising Edge to SO at High Z(" 5 20 5 25 5 35 ns
tsoLz | SOCP Rising Edge to SO at Low Z(") 5 22 5 30 5 35 ns
tsoPD SOCP Rising Edge to Valid Data on SO —_ 22 — 30 — 35 ns
tsoX SOX Set-up Time to SOCP Rising Edge 5 — 5 — 5 — ns
tsocw | Serial In Clock Width High/Low 10 — 15 — 15 — ns
1SOCEF | SOCP Rising Edge (Bit 0 - Last Word) to EF Low — 30 — 30 — 30 ns
tsocrF | SOCP Rising Edge to FF High — 50 — 60 — 65 ns
tsocF | SOCP Rising Edge to HF, AEF, High — 50 — 60 — 65 ns
tRerso | 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
tRSF1 Reset to EF and AEF Low — 80 — 100 — 140 ns
tRSF2 Reset to HF and FF High — 80 — 100 — 140 ns
tRsQL Reset to Q Low 50 — 65 — 105 — ns
tRSQH Reset to Q High 50 — 65 — 105 — ns
RETRANSMIT TIMINGS
tRTC Retransmit Cycle Time 80 — 100 —_ 140 — ns
AT 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 Read/Write to XO Low — 65 — 80 — 120 ns
tXOH Read/Write to XO High — 65 — 80 — 120 ns
) X1 Pulse Width 65 — 80 — 120 — ns
tXIR X1 Recovery Time 10 — 10 — 10 — ns
txis X1 Set-up Time 15 — 15 — 15 — ns
NOTE: 2751 tb1 08

1. Guaranteed by design minimum times, not tested.

5.7 6



IDT72131, IDT72141
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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 Figure A
2751 tbl 09
FUNCTIONAL DESCRIPTION

Parallel Data Input ‘

The data is written into the FIFO in parallel through the
Do-8 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.. I 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. The datais 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.

5V
1.1KQ

D.U.T.

6800 30pF*

2751dw 03
or equivalent circuit
Figure A. Ouput Load
*Including jig and scope capacitances

Serial Data Output

The serial datais output on the SO pin. The datais 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 once the last bit of the last word has been clocked out.
ifitis, then two things will occur. One, the SO pin will go high-
Z and two, SOCP will be out of sync with Next Read (NR).

The serial word is shifted out Least Significant Bit first, that
isthe firstbitwill be DO, then D1 and so onup to the serial word
width. The serial word width must be programmed by con-
necting the appropriate Data Set line (Q4, Q6, Q7 orQ8) tothe
NRinput. The Data Set lines are taps off a digital delay line.
Selecting one of these taps, programs the width of the seria!
word to be read and shifted out.

- tRsC >
- trRs
==\
RS N 41
- tRss - tRSR ———»]
W XL_
tRSF1 »
AEF, EF (XXXXXXXX)G(
tRSF2
. 7 KRR R KRR K R KX K X R KX KK XK X KX KX KKK
tRsS > tRSR
socr X QOOQOROGXX K
l«—— tRSQL |« tRsat—»
4
Q4, Qs, Q7, Q8 7
2751 drw 04
Figure 1. Reset
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

twe

. \ / \
W N 7 N

- twPw -t tWR -

Do-s )
‘ le———— DS —>|<— tDH ——»|
2751 drw 05
Figure 2. Write Operation
je— 1/fsOCP ——
0 1 n-1

SOCP __\—7

_—

o T N

tsocw ) tsocw
SOX
tsox
so
o tSOHZ f« >
14— tsoLz
tsopD »
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 (EF =

LAST WRITE IGNORED
WRITE
SOCP
w _\_/
tWFF
153

FIRST READ ADDITIONAL
READS

low) and the Next Active Device in Width Expansion Mode.

FIRST WRITE

2751 diw 06

tSOCFF

/]

Figure 4. Full Flag from Last Write to First Read

2751 drw 07
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

LAST READ NO READ FIRST WRITE

=l

0 1 n-1

ADDITIONAL FIRST READ
WRITES
0 1 n-1

SOCP —7[\/\-f ’_/\ (1)

AVAWA S

tSOCEF twer
EF

tsorD
SO — VALID

NOTE: _
1. SOCP should not be clocked until EF goes high.

Figure 5. Empty Flag from Last Read to First Write

XX vAm )

2751 drw 08

DATAIN X

tWEF tSOCEF
EF
tREFSO 0 4 ne1
SOCP (1) 7 ;./ ~_
tsoLz
o]
tsoPD 2751 drw 09
NOTE: .
1. SOCP should not be clocked until EF goes high.
Figure 6. Empty Boundary Condition Timing
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0 1 n-1
socp £ \N / \_‘ / \
_ twrF o
1t SOCFF
T
tWPF ~—»f
W +#
r—tos —»e—1tDH _:I
DATAIN {__DATAW vALD )
) le—tsoPD
so — DATAOUT VALID XX>
2751drw 10
Figure 7. Full Boundry Conditlon Timing
w
w N /
HALF-FULL (1/2)
HF X HALF-FULL +1 HALF-FULL
twr ’ tsocr
twr tSOCF

—
AEF TBFULL X ALMOST FULL (7/8 FULL + 1) 7/8 FULL
—  ALMOST-EMPTY ' ALMOST-EMPTY
AEF (/8 FULL-1) 7£ 1/8 FULL (1/8 FULL-1)

2751 drw 11

Figure 8. Half Full, Aimost Full and Almost Empty Timings
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tRTC

tRT

< tRTS d tRTR ———» 0 1

soor XOOCKXXXXXk N/
W XXXXXXXXXXK ~

.7 7. 77 KXCRXCKX KR X KX X KK X KR X KKK KX KRX XX X KRR X e v

1. EF, AEF, HF and FF may change status during Retransmit, but flags wilt be valid at tatc.

Figure 8. Retransmit

WRITE TO LAST PHYSICAL LOCATION READ EROM LAST

W PHYSICAL LOCATION
LAST -1
SOCP
t1XOH txoL tXoH
5N
p— S
X0
2751 drw 13
Figure 10. Expansion-Out
le txi »le tXIR —f
Xi * 5( / )
txis Write to first
_ physical location —
w Read from first
tXIs physical location
socp ; \ /——\_u_/—\_
13

2751 drw 14

Figure 11. Expansion-In
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IDT72131, IDT72141
CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT

OPERATING CONFIGURATIONS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Data Set lines (Q4, Q6, Q7, Q8) go low and a new serial word
is started. The Data Set lines then go high on the equivalent
SOCP clock pulse. This continues untilthe Q line connected
to NR goes high completing the serial word. The cycleis then
repeated with the next LOW-to-HIGH transition of SOCP.

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

PARALLEL DATAIN

Do7
SERIAL OUTPUT CLOCK —{ SOCP SO ——— SERIAL DATA OUTPUT

Vee ——SOX Xi [&——— GND
NR Q4 Qs Q7 Qs

RN

2751 drw 15
Figure 12. Eight-Bit Word Single Device Configuration
TRUTH TABLES
TABLE 1: RESET AND RETRANSMIT —
SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE
Inputs Internal Status Outputs
Mode RS FLRT Xi Read Pointer Write Pointer AEF, EF FF HF
Reset 0 X 0 Location Zero Location Zero 0 1 1
Retransmit 0 0 Location Zero Unchanged X X X
Read/Write 1 1 0 Increment(!) Increment(" X X X
NOTE: 27510110
1. Pointer will increment if appropriate flag is HIGH.
57 12
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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 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 SOCP, all lines go
LOW. Justas 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

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-bit-bus.

PARALLEL DATA IN

16-BITS WIDE
49 GND 4 SERIAL DATA 47 GND
_ OUTPUT
X Do X Do Xi
SO - o)
SERIAL OUTPUT CLOCK sSocP FIFO #1 SOCP FIFO #2
Vee SOX _ SOX _
NR Qs NR Qs
|

0 1 7 8

9 10 14 15 0

Y AV aAVaVAVAVAWAVWAWAN

Qs OF FIFO #1 AND 23>

SOX OF FIFO #2 \ oy / \
. AR

Qs OF FIFO #2 AND

NR OF FIFO #1 AND / \

FIFO #2 X W

2751 drw 16

Figure 13. Width Wxpansion for 16-bit Parallel Data In. The Parallel Data In Is tied to Do-s of FIFO #1 and Do-s of FIFO #2.
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CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
Depth Expansion (Daisy Chain) Mode 2. All other devices must have FL in the high state.
The IDT72131/41 can be easily adapted to applications 3. The Expansion Out (XO) pin of each device must be
where therequirements are for greater than 2048/4096 words. tied to the Expansion In (XI) pin of the next device.
Figure 14 demonstrates Depth Expansion using three 4. External logic is needed to generate a composite Full
IDT72131/41. Any depth canbe attained by adding additional Flag (FF) and Empty Flag (EF). This requires the
IDT72131/41 operates in the Depth Expansion configuration OR-ing of all EFs and OR-ing of all FFs (i.e., all must
when the following conditions are met: be set to generate the correct composite FF or EF).
1. The first device must be designated by grounding the 5. The Retransmit (RT) function and Half-Full Flag (HF)
First Load (FL) control input. are not available in the Depth Expansion mode.
; Do-7
EL/AT X Do-7
| FuRT FIFO #1 Wle -
= IDT72141 w w
SOX SO SOCP X0 Q7 NR
\ec |
SOCP > i;
Xi Do-7
Yee | FIFO #2 W
FURT IDT72141
— NR ]
SOX SO sOCP X0 Q7
\ec I
SO « J }
Xi Do-7
\Vec —
FIFO #3
T FAT IDT72141 w
— NR :l
SOX SO SOCP X0 Qr
\tc |
2751 drw 17
Figure 14. A 12K x 8 Parallel-In Serial-Out FIFO
TABLE 2: RESET AND FIRST LOAD TRUTH TABLE —
DEPTH EXPANSION/COMPOUND EXPANSION MODE
Inputs 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
Reset-All 0 1 (1) Location Zero Location Zero 0 1
Other Devices
Read/Write 1 X ™ X X X X
NOTES: 2751 tbl 11

1. Xlis connected to XO of previous device. o _ .
2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Ouput, FF = Full Flag Output, XI = Expansion Input.
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2048 x 9-BIT
4096 x 9-BIT

Integrated Device Technology, Inc.

CMOS SERIAL-TO-PARALLEL FIFO

IDT72132
IDT72142 .

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 CEMOS™
technology

Available in a 28-pin ceramic, plastic DIP and 32-pin
plastic leaded chip carrier (PLCC) packages

Military product compliant to MIL-STD-883, Class B

.

.

DESCRIPTION: )

The IDT72122/72142 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 IDT72132/72142 can be configured
with the IDTs parallel-to-serial FIFOs (IDT72131/72141) 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 IDT72132/72142 chips. IDTs unique
Flexshift serial expansion logic (SIX, NW) makes width
expansion possible with no additional components. These
FIFOs willexpand to a variety of word widths including 8,9, 16,
and 32bits. The IDT72132/142can 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 IDT72132/72142 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.

FUNCTIONAL BLOCK DIAGRAM

SICP D7 Ds
l t +
ol
Sl—» |, EF
FLAG  [—>AEF
oGlc | .mE
. (—> FF
L]
L]
- NEXTWRITE ——N] RAMARRAY |4 [  READ =
NW—> “POINTER |[—— 2048x 9 \——] PONTER [*—R
.
L]
RS—*  RESET
FU/RT—s  LOGIC
Xi— Exfég%ON —*X0/ OE Qo-Qs  ars2emon
CEMOS and Flexishift are trad rks of I d Device Technology, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technology, Inc.
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IDT72132, IDT72142

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS

Symbol Name Vo Description

SI Serial Input | Serial data is shifted in least significant bit first. In the serial cascade mode, the Serial Input
(Sl) pins are tied together and SIX plus D7, Ds determine which device stores the data.

RS Reset I When RS is setlow, internal READ and WRITE pointers are setto the firstlocation of the RAM
array. HF and FF go high, and AEF, and EF go low. A resetis requiredbefore aninitial 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 (D7, Ds).

SICP Serial Input Clock | 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 | When READ is low, data can be read from the RAM array sequentially, independent of SICP.
Inorder for READ to be active, EF must be high. When the FIFOis empty (EF-low), the internal
READ operation is blocked and Qo-Qs are in a high impedance condition.

FURT | First Load/ | This is a dual purpose input. In the single device configuration (XI grounded), activating

Retransmit retransmit (FL/RT-low) will setthe internal READ pointerto thefirst location. Thereis no effect
on the WRITE pointer. R must be high and SICP must be low before setting FL/RT low.
Retransmit is not possible in depth expansion. In the depth expansion configuration,
FL/RT grounded indicates the first activated device.

Xi Expansion In 1 In the single device configuration, Xi is grounded. In depth expansion or daisy chain
expansion, Xl 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 D7 or Ds 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 buffers receive data from the RAM array. When OE
is set high, parallel three state buffers inhibit data flow.

Qo-Qs Output Data 0 Data outputs for 9-bit wide data.

FF Full Flag (o} 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. See the diagram on page 7 for more details.

EF Empty Flag o] 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-Empty/ o} When AEF is low, the device is empty to 1/8 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/ o This is a dual purpose output. In the single device configuration (ﬂground_z the device is
more than half full when HF is low. In the depth expansion configuration (XO connected to
X1 of the next device), a pulse is sent from XO to X1 when the last location in the RAM array
is filled.

D7, Ds Data Set o The appropriate Data Set pin (D7, D8} is connected to NWto program the Serial In data word
width. For example: D7 - NW programs a 8-bit word width, Ds - NW programs a 9-bit word
width, etc.

Vce Power Supply Single Power Supply of 5V.

GND Ground Three grounds at OV.

2752tb1 01
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 3585-4095 H L L H
2048 4096 L L L H
27521bl 02
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
— -/
NW ] 1 ZB%VCC INDEX (23233;355
GND [ 2 2z D7 N OO
% s [ De FPERIESY N
AEF [] 4 s ] FURT GND [ 15 [ 29[| FL/RT
FF [ s 24 [] RS X [Je [] S
Qo[ s P28-1 2 [] s NG [17 a7[] sl
Qi [] 7 Co8-3 22 [] sICP NC [Je 26[] sicP
Qs 2t [ s AEF [0 J32-1 5[] six
Q[ o 20 [] OE FF [J1o 4[] OE
Q4 [ 10 19 [] EF Qo [[In 23] EF
GND [T} 1 18 [] XOHF Q1 [ 22[] XOHF
R[] 12 17 [] GND Q2 :]13: W er oo g 21[} Qs
Qs[T] 13 6] ] Qs N\ mEmlmianlninlni
Qe[ 14 5[] Qr (5’5%‘“:&’85
]
DIP 2752 drw 02 pLCC 2752 diw 020
TOP VIEW TOP VIEW
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ABSOLUTE MAXIMUM RATINGS("

RECOMMENDED DC OPERATING CONDITIONS

Symbol Rating Commercial| Millitary | Unit Symbol Parameter Min. | Typ. | Max.| Unit
VTERM | Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0] V Vecem Military Supply 4.5 5.0 55 \
with Respect Voltage
to GND Voe Commercial Supply | 45 | 5.0 | 55| Vv
TA Operating 0to +70 -55t0 +125| °C Voltage
Temperature : GND Supply Voltage 0o | o 0| v
TslAs Temperature -55t0+125 | -651t0+135| °C VIH Input High Voltage 2.0 . . v
Under Bias Commercial
TsTG Storage -55t0 +125 | -65t0+150| °C ViH Input High Voltage 20 — — v
Temperature Military ' -
lour | DC Qutput 50 5o mA vil) Input Low Voltage — | — ] o8] v
Current
- NOTE: 2752 1ol 04
NOTE: : 275216103 {, 1.5V undershoots are allowed for 10ns once per cycle. :
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 Input Capacitance | ViN=0V 10 pF
Cout Output Capacitance| VouT =0V 12 pF
NOTE: 275210105
1. This parameter is sampled and not 100% tested.
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V £ 10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)
IDT72132/IDT72142 IDT72132/IDT72142
Commerclal Military
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit
1t Input Leakage Current -1 — 1 -10 — 10 pA
. (Any Input)
lo.® Output Leakage Current -10 - 10 -10 - 10 HA
VoH Output Logic "1" Voltage, 24 — — 2.4 - —_ \
. louT = -2mA
VoL Output Logic "0" Voltage, — — 0.4 — - 0.4 "
louT = 8mA
toc1® Power Supply Current — 90 140 - 100 160 mA
lcca® Average Standby Current — 8 12 — 12 25 mA
(R = RS = F/RT = ViH) .
(SICP = VIL)
leca(L)®* |- Power Down Current - - 2 —_ — 4 mA
lcca(S)®4|  Power Down Current — — 8 — — 12 mA
NOTES: . 275216l 06
1. Measurements with 0.4 < Vin< Vec.
2. Rs Vi, 0.4 < Vour s Vee.
3. lcc measurements are made with outputs open.
4. RS = FURT = R = Vcc -0.2V; SICP <0.2V; all other inputs 2 Vec -0.2V or £ 0.2V,
538 4
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AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V + 10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)

Commercial Military Mil. and Com’l.

IDT72132x35 IDT72132x40 IDT72132x50

IDT72142x35 IDT72142x40 IDT72142x50
Symbol Parameter Min. Max. Min. Max. Min. Max. | Unit
ts Parallel Shift Frequency . — 22.2 — 20 — 15 MHz
tsicp Serial-InShift Frequency — 50 — 50 —_ 40 MHz
PARALLEL OUTPUT TIMINGS
tA Access Time — 35 —_— 40 — 50 ns
tRR Read Recovery Time 10 — 10 — 15 s 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 Z(" 5 — 5 — 10 — ns
tRHZ Read Pulse High to Data Bus at High Z'" — 20 — 25 — 30 ns
tov Data Valid from Read Pulse High 5 — 5 — 5 — ns
toeHz | Output Enable to High-Z (Disable)!" — 15 — 15 — 15 ns
toELz | Output Enable to Low-Z (Enable)!”) 5 — 5 — 5 — ns
tACE Output Enable to Data Valid (Qo-s) — 20 — 20 — 22 ns
SERIAL INPUT TIMINGS
tsis Serial Data in Set-Up Time to SICP Rising Edge 12 — 12 — 15 — ns
tSIH Serial Data in Hold Time to SICP Rising Edge 0 — 0 — 0 — ns
tsiX SIX Set-Up Time to SICP Rising Edge 5 — 5 — 5 — ns
tsicw Serial-In Clock Width High/Low 8 — 8 — 10 —_ ns
FLAG TIMINGS
tSICEF SICP Rising Edge (Last Bit - First Word) to EF High — 45 — 50 — 65 ns
tSICFF SICP Rising Edge (Bit 1 - Last Word) to FF Low — 30 — 35 — 40 ns
tsiCF SICP Rising Edge to HF, AEF — 45 — 50 — 65 ns
RFFSI Recovery Time SICP After FF Goes High 15 — 15 — 15 — ns
tREF Read Low to EF Low — 30 — 35 — 45 ns
tAFF Read High to FF High — 30 — 35 — 45 ns
1RF 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
RS 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
tRSDL Resetto D Low 20 — 20 — 35 — ns
POl SICP Rising Edge to D 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-up Time 35 — 40 — 50 — ns
tRTR Retransmit Recovery Time ‘ 10 — 10 — 15 — ns
DEPTH EXPANSION MODE TIMINGS
oL Read/Write to XO Low — 40 — 45 — 50 ns
1XOH Read/Write to XO High — 40 — 45 — 50 ns
X1 - X1 Pulse Width 35 — 40 — 50 — ns
XIR X1 Recovery Time 10 — 10 — 10 — ns
txis X1 Set-up Time 16 — 15 — 15 — ns

NOTE: 27521l 07

1. Guaranteed by design minimum times, not tested
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Continued)
(Commercial: Vcc = 5.0V + 10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 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
tsoce Serial-Out Shift Frequency — 33 — 28 — 25 MHz
PARALLEL OUTPUT TIMINGS
A 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() 10 — 10 —_ 10 — ns
1RHZ Read Pulse Highto Data Bus at High 2" — 30 — 35 — 35 ns
tov Data Valid from Read Pulse High 5 — 5 —_ 5 — ns
toeHz | Output Enable to High-Z (Disable)(" — 20 — 25 — 30 ns
toELz | Output Enable to Low-Z (Enable)(") 5 — 5 — 5 — ns
tAOE Output Enable to Data Valid (Qo-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 High/Low 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
1SICF 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
1RFF Read High to FF High — 60 — 60 — 60 ns
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
tRSC Reset Cycle Time 80 —_ 100 — 140 — ns
RS 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 Read/Write to XO Low — 65 —_ 80 — 120 ns
tXOH Read/Write to XO High — 65 —_ 80 — 120 ns
) X Pulse Width 65 — 80 — 120 — ns
tXIR X1 Recovery Time 10 — 10 — 10 — ns
txis X1 Set-up Time 15 — 15 — 15 — ns

NOTE: 2752 bl 08
1. Guaranteed by design minimum times, not tested.
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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 Figure A

2752bl 09

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. Ifthe Full Flagis asserted then the nextparallel data
word is inhibited from moving into the RAM array. NOTE:
SICP should not be clocked once the last bit of the last word

has been shifted in, as indicated by NW high and FF low. Itit

is, then then the input data will be lost. -

The serialword s shifted in Least Significant Bit first. Thus,
when the FIFO is read, the Least Significant Bit will come out
* onQo and the second bit is on Q1 and so on. The serial word
width must be programmed by connecting the appropriate
Data Set line (D7, Ds) to the NW 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 written in.

5V
1.1KQ

D.U.T.

6800 30pF*

= 2752 drw 03

or eduivalent vcircui‘t
Figure A, Output Load
*Includies jig and scope capacitances

Parallel Data Output

A read cycle is initiated on the tallmg edge of Read (R)
provided the Empty Flag is not set. The output data is
accessed on a first-inffirst-out basis, independent of the
ongoing write operations. The data is available tA after.the
falling edge of R and the output bus Q goes into high
‘impedance after R goes HIGH.

Alternately, the user can access the FIFO by keeping R
LOWand enabhng dataonthe bus by asserting Output Enable
(OE). When R is LOW, the OE signal enables data on the
output bus. When R is LOW and OE is HIGH, the output bus
is three-stated. When Ris HIGH, the output bus is dxsabled
irrespective of OE.

tRSC >
- tRs -
RS N
- tRss ol tRSR_ o ‘ o
sicP K 71_\_\1_7[(_1)\
) tRss
R XXXXXXXXXXXXX%
tF{SF1
- tRSF2 -
7.7 XXX i

tPO! |

F

le— tRSDL .

NOTE:

* 2752 drw 04

1. Input bits are numbered 0 to n-1. D7 and Ds correspond to n=8 and n=9 respectively

_ Flgure 1, Reset
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n—1 0

S

SIcP 7

SIX

tsix

Sl

2752 drw 05

tsis tsHH
Figure 2. Write Operation

NOTE:
1. Input bits are numbered O to n-1.

tRC
H \ / A
R N 7 N
e tRPw tRR
-8 VALID DATA W——
le— tRLZ tov !
tA | tRHZ
2752dmw 06
Figure 3. Read Operation
tRC
R N
TERMINATE READ CYCLE
OE \ A SECOND READ BY CONTROLLING OF
le—tRLz tov
Qo-s
2752dw 07
Figure 4. Output Enable Timings
8
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGéS

FIRST WRITE

LAST WRITE NO WRITE FIRST READ ADDITIONAL
READS
R £/
0 n-1 . 0
SICP (1)
tSICFF tRFF »
-F_F *
NOTE:

1. SICP should not be clocked until FF goes high.

Figure 5. Full Flag from Last Write to First Read

FIRST WRITE

FIRST READ

2752 drw 08

./

XX

2752 drw 09

o/ N\

—

LAST READ - IGNORED ADDITIONAL
READ WRITES
0 1 n-1 o] 1 n-1
sice JAVAW AVAVAVWA
/]
R N/
tREF tSICEF
EF
tA
DATAOUT ————i VALID
Figure 6. Empty Flag from Last Read to First Write
le————— FIRST SERIAL-IN WORD : "SECOND SERIAL-IN WORD
. 0 1 n-1
SICP /
tSICEF
EF 7\
le—tRPE
R
e———— A
DATAouT

Figure 7. Empty Boundry Condition Timing

2752 diw 10
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A A 71:
tRFF
EE
. » tRFFSI 4 1
sicP W o : /\
tsis
Sl
tA
DATAouUT @
NOTE:

1. SICP should remain low until after FF goes high. 2752 drw 11

Figure 8. Full Boundry Condition Timing

AE HALF-FULL -~ HALF_FULL +1 HALF-FULL
© le—tsicr ; tRF :

R\ ‘ \

le—tsiCF , tRF
AEF 7/8 FULL ALMOST FULL (7/8 + 1) 7/8 FULL
i ALMOST-EMPTY VAV ALMOST-EMPTY

(1/8 FULL-1) (1/8 FULL-1)

2752dw 12

Figure 9. Half Full, Aimost Full and Almost Empty Timings

tRTC
tRT.

< tRTS tRTR 0 1

" XXXRRRRRU |

e, e . 7. XX XXX KKK XK KX KX KX KK X KK XK XX KXY v

2752 drw 13

NOTE:
1. EF, AEF, HF and FF may change status during Retransmit, but flags will be valid at trtc.

Figure 10. Retransmit

5.8 10
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WRITE TO LAST PHYSICAL LOCATION

0 1 n-1
sice \_/ \_\ ] READ FROM LAST
PHYSICAL LOCATION
R
txoL tXoH txoL tXOH
— Y
X0
2752drw 14
Figure 11. Expansion-Out
e tx e tXIR »
Xi * \ /
txis= o 1 -t
SICP /\ N
) ) txis Read from first
Write to first R physical location
R physical location /

2752dw 15

Figure 12. Expansion-in

5.8
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT _ MILITARY AND COMMERCIAL TEMPERATURE RANGES
OPERATING CONFIGURATIONS Data Setlines (D7, Ds) go low and a new serial word is started.
" : - The Data Set lines then go high on the equivalent SICP clock
Single Device Configuration - pulse. This continues untit the D line connected to NW goes

In the standalone case, the SIX line is tied HIGH and not  high completing the serial word. The cycle is then repeated
used. On the first LOW-to-HIGH of the SICP clock, bothof the  With the next LOW-to-HIGH transition of SICP. .

SERIAL DATA IN

SERIAL INPUT CLOCK SICcP Qo-8 (— PARALLEL DATA OUTPUT

Vec ——» SIX : Xi [¢—— GND

r T\ /T /T
Ds \ : /\ A

2752drw 16

Figure 13. Nlné-Bli Word Single Devlcé Configuration

TRUTH TABLES
TABLE 1: RESET AND RETRANSMIT —
SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE

Inputs Internal Status Outputs
Mode RS FLRT Xi Read Polnter 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
Read/Write 1 1 0 incrementt" Increment('} X X X
NOTE:

1. Pointer will increment if appropriate flag is HIGH.
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Width Expansion Configuration On the first LOW-to-HIGH clock edge of SICP, both the
In the cascaded case, word widths of more than 9 bits can  Data Set lines go LOW. Just as in the standalone case, on

be achieved by using more than one device. By tyingthe SIX each corresponding clock cycle, the equivalent Data Set line

line of the least significant device HIGH and the SIX of the goes HIGH in order of least to most significant.

subsequent devices to the appropriate Data Set lines of the

previous devices, a cascaded serial word is achieved.

SERIAL DATA IN

l 8

>

t PARALLEL
si 8 sl DATA OUT
Qo7 Qo-7 —/—»8
SERIAL-IN CLOCK —————»{ SICP FIFO #1 SICP FIFO #2
wc ——SIX _ SIX _
NwW D7 Nw D7
0 1 7 8 [ 10 14 15 0

socp /_\_/_\WM/_\
D7 OF FIFO #1 X
AND SIX OF \ /
FIFO #2 AN

D, OF FIFO #2
AND NW TO
FIFO #1 AND \ 1 / \

FIFO #2

Pod
v

2752dw 17

Figure 14, Serial-In to Parallel-Out Data of 16 Bits
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Depth Expansion (Daisy Chain) Mode

The IDT72132/42 can be easily adapted to applications
where therequirements are for greater than 2048/4096 words.
Figure 15 demonstrates Depth Expansion using three
IDT72132/42. Any depth can be attained by adding additional
IDT72132/42 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.

All other devices must have FL in the high state.
The Expansion Out (XO) pin and Expansion In (X1} pin
of each device must be tied together.

4. External logic is needed to generate a composite Full
Flag (FF) and Empty Flag (EF). This requires the
ORv-ing of all EFs and OR-ing of all FFs (i.e., 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.

> Qo-7

@

\tc SIX Qo7
S " o
FL/RT __
—a W
Si SICP X0 Xi D7 |
SICP —+ 3 |
X X0 Qo
Vec FIEO #2 R
E sIX IDT72142
FURT SI SICP D7 W
Sl 2752 drw 18
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 Outputs
Mode RS FL/RT Xi Read Pointer Write Pointer EF FF
Reset-First 0 0 ) Location Zero Location Zero (o] 1
Device
Reset all 0 1 (1) Location Zero Location Zero (o] 1
Other Devices
Read/Write 1 X 1) X X X X

NOTES: _
1. Xlis connected to XO of the previous device.

2. RS = Reset Input, FLRT = First Load/Retransmit, EF = Empty Flag Quput, FF = Full Flag Output, XI = Expansion Input.

5.8 14
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SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION

READ

SERIAL
DATA IN
% -
SIX si D7 SIX Sl D7 SiX Si D7
NW je— NW [e— NW
SICP _ SIcP _ SIcP _
_ _ R _ __ R} __ R
Qo7 Xl X Qo7 Xl XO Qo7 Xl X
| | l
1 [
b
o— ] RN L )
SIX s D7 XO XI SIX g1 D7 XO XI __ J SIX 51 D7 XO Xi
SERIAL NW NW |+ NW
INPUT sicP _ sicpP _ —— SICP _
CLOCK R R R
Qo7 Qo-7 Qo7
!
v ' v
Po7 Ps-15 P1s-23
\§ J
Y
PARALLEL DATA OUT

Figure 16. An 8K x 24 Serlal-In, Paralle!-Out FIFO Using Six IDT72142s

2752dw 19
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CMOS PARALLEL SyncFIFO™ IDT72420

IDT72200

(CLOCKED FIFQ) IDT72210

64 x 8-BIT, 256 x 8-BIT, 512 x 8-BIT, IDT72220

1024 x 8-BIT, 2048 x 8-BIT & 4096 x 8-BIT IDT72230

Integrated Device Technology, Inc. IDT72240

FEATURES:

e ¢ o o e o e o o

. . . o o o

.

64 x 8-bit organization (IDT72420)

256 x 8-bit organization (IDT72200)

512 x 8-bit organization (IDT72210)

1024 x 8-bit organization (IDT72220)

2048 x 8-bit organization (IDT72230)

4086 x B-bit organization (IDT72240)

15ns read/write cycle time (IDT72420/72200/72210)
20ns read/write cycle time (IDT72220/72230/72240)
Read and write clocks can be asynchronous or
coincident

Dual-ported zero fall-through time architecture
Empty and Full flags signal FIFO status

DESCRIPTION:

The 1DT72420/72200/72210/72220/72230/72240
SyncFIFO™ are very high speed, low-power first-in, first-out
(FIFO) memories with clocked read and write controls. The
IDT72420/72200/72210/72220/72230/72240 have a 64, 256,
512,1024,2048, and 4096 x 8-bitmemory array, respectively.
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
portis controlled by a free-running clock (WCLK), and a write
enable pin (WEN). Data is read into the Synchronous FIFO on
every clock when WEN is asserted. The output port is

Almost-empty and almost-full flags set to Empty+7 and controlled by another clock pin (RCLK) and a read enable pin

Full-7, respectively

Output enable puts output data bus in high impedanc
state

Produced with advanced submicron CEMOS™
technology

Available in 28-pin 300 mil plastic DIP and 300 mil
ceramic DIP

For surface mount product please see the IDT72421/
72201/72211/72221/72231/72241 data sheet

Military product compliant to MIL-STD-883, Class B

(REN). The read clock can be tied to the write clock for single
e 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.

These Synchronous FIFOs havetwo end-pointflags, Empty
(EF) and Full (FF). Two partial flags, Almost-Empty (AE) and
Almast-Full (AF), are provided for improved system control.
The partial (AE) flags are set to Empty+7 and Full-7 forAEand
AF respectively.

The IDT72420/72200/72210/72220/72230/72240 are fab-
ricated using IDT's high speed submicron CEMOS™ technol-
ogy. Military grade product is manufactured in compliance
with the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

WCLK

INPUT REGISTER

2.4

4 - - EF
WRITE CONTROL FLAG —=AE
LOGIC : LoGIC [
RAM ARRAY T
64x8
256x8
WRITE POINTER 512x8 READ POINTER
1024 x8
2048 x8 A
40968
: READ CONTROL
LOGIC

\ A

OUTPUT REGISTER

RESET LOGIC
* RCLK
OE
) s © Qo-Qr REN  2e80dwo1
SYNcFIFO and CEMOS are trademarks of | d Device T in.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992

©1992 Integrated Device Technology, Inc.

DSC-2039/3
5.9 1




IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

PIN DESCRIPTIONS

D4 ] 1 ~ 28 []D5

D3 [] 2 27 [] Ds

D2 |:J 3 26 [ ] D7

D114 25 ] RS

po[]5 24 [] WEN

AF s pog-2 23 [] wCLK -

AE[]7 C28-1 22 [ vce
GND [ 8 21 Q7
RCLK [ 9 20 E]I Qs
REN [] 10 19 [ as
GE [ 11 18 ] Q4

EF [] 12 17 [] a3

FF [] 13 16 [ ] Q2

Qo ] 14 15 [1 a1

Dl\zg‘zp 2680 drw 02

Symbol Name Vo Description
Do - D7 Data Inputs | Data inputs for a 8-bit bus.
RS Reset | When RSis 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 | Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when WEN is asserted.
WEN Wirite Enable | 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.
Qo-Qr Data Outputs o Data outputs for a 8-bit bus.
RCLK Read Clock | Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN is asserted.
REN Read Enable | 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 || | When OEis 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 O | WhenEFis LOW, the FIFO is empty and further data reads from the output are inhibited. When
EFis HIGH, the FIFQ is not empty. EFis synchronized to RCLK.
AE Almost-Empty O | WhenAEis LOW, the FIFO is almost empty based on the offset Empty+7. AE is synchronized
Flag to RCLK.
AF Almost-Full Flag |O | - When AFis LOW, the FIFQ is almost full based on the offset Full-7. AF is synchronized to
WCLK. )
FF Full Flag O | WhenFFis LOW, the FIFOis full and further data writes into the input are inhibited. When FF is
HIGH, the FIFQis not full. FFis synchronized to WCLK.
Vee Power One +5 volt power supply pin.
GND Ground One 0 volt ground pin.

2680 tbl 01
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1DT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS(1)

RECOMMENDED OPERATING CONDITIONS

Symbol Rating Commercial Military | Unit Symbol Parameter Min. | Typ. | Max. | Unit
VTERM | Terminal Voltage|-0.5 to + 7.0 |-0.5 to+ 7.0 V Vcem Military Supply Voltage | 4.5 | 6.0 | 55 \'
_with Respect to Veee Commercial Supply 45 ] 5.0 55 \'
GND Voltage
TA Operating 0to+70 |-55to+125]| °C GND Supply Voltage 0 0 0 v
Temperature VIH Input High Voltage 20| — ] =1V
TBIAS Temperature -55 to + 125 |65 to + 135| °C Commercial
Under Bias VIH Input High Voltage 22 | — — \'
TsTa Storage —55 t0 + 125 |65 to + 135| °C . Military
Temperature ' ViL Input Low Voltage — | —Jos |V
lout DC Output 50 . 50 mA Commercial & Military
Current 2680 tbl 03
NOTE: zeowiz - CAPACITANCE (Ta = +25°C, f = 1.0 MHz)
1. Stresses greater than those listedunder ABSOLUTE MAXIMUMRATINGS Symbol Parameter Conditions Max. Unit
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 | CIN(2) Input Capacitance VIN = OV 10 pF
above those indicated in the operational sections of this specification is 1,2 P —
notimplied. Exposure to absolute maximum rating conditions for extended Cour!*-2 Output Capacitance| Vout =0V 10 PP
periods may affect reliability. NOTES: _ 2680 tbl 04
1. With output deselected. (OE = high)
. . 2. Characterized values, not currently tested.
DC ELECTRICAL CHARACTERISTICS ‘
(Commercial: Vcc =5V £ 10%, TA = 0°C to +70°C; Military: Vcc = 5V £ 10%, TA = -55°C to +125°C)
: IDT72420 IDT72420
IDT72200 IDT72200
IDT72210 IDT72210
Commercial Military
fcLKk = 15, 20, 25,35, 50 ns tcLK = 20, 25,35, 50 ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Units
1" |Input Leakage Current (any input) -1 — 1 -10 — 10 pA
ILot? Output Leakage Current -10 - 10 -10 B 10 HA
VoH Output Logic “1” Voltage, loH = -2 mA 24 — —_ 2.4 —_ - v
VoL Output Logic “0” Voltage, loL = 8 mA . —_ 04 — — 04 v
Icc1®  |Active Power Supply Current — — 140 — — 160 mA
?680 bl 05
IDT72220 IDT72220
IDT72230 IDT72230
IDT72240 IDT72240
Commercial Military
tcLK = 20, 25, 35, 50 ns tcLk = 25, 35, 50 ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Units
I Input Leakage Current (any input) -1 — 1 -10 —_ 10 HA
ILo® Output Leakage Current -10 — 10 -10 — 10 HA
VoH Output Logic “1” Voltage, IoH = —2 mA 2.4 — — 24 — — \'
VoL Output Logic “0” Voltage, loL = 8 mA — —_ 0.4 — — 0.4 \'
lcc1™  |Active Power Supply Current — — 160 — — 180 mA
NOTES: 2680 tbl 06
1. Measurements with 0.4 < VIN< Vce.,
2. OE2VH, 0.4 < Vourt < Vee.
3&4. Measurements are made with outputs open. Tested at fcLk = 20 MHz.
(3) Typical Icct = 65 + (folx * 1.1/MHz) + (fewk * CL * 0.03/MHz-pF) mA
(4) Typical lcct = 80 + (feix * 2.1/MHz) + (fewk * Cu * 0.03/MHz-pF) mA
felk = 1/ tok
CL = external capacitive foad (30 pF typical)
5.9 3




IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc =5V +10%, TA = 0°C to + 70°C; Military: Vcc = 5V + 10%, TA = -55°C to +125°C)

Com'l. Commercial & Military
IDT72200L15]1DT72200L20 | IDT72200L25 | IDT72200L35 | IDT72200L50
IDT72210L15{IDT72210L20 | IDT72210L25 | IDT72210L35 | IDT72210L50
IDT72420L15|IDT72420L20 | IDT72420L25 | IDT72420L35 | IDT72420L50
Symbol Parameter Min. Max. | Min. Max.| Min. Max.| Min. Max.| Min. Max. | Unit
fs Clock Cycle Frequency — 667 | — 50 - 40 — 286 — 20 MHz
tA Data Access Time 2 10 2 12 3 15 3 20 3 25 ns
tcLk Clock Cycle Time 15 — 20 — 25 — 35 — 50 — ns
1CLKH Clock High Time 6 —_ 8 — 10 — 14 — 20 —_ ns
teLKL Clock Low Time 6 — | 8 —_ 10 —_ 14 — 20 — ns
tos Data Set-up Time 4 - 5 —_— 6 - - 10 - ns
10K Data Hold Time 1 —_ 1 —_ —_ — 2 . ns
tENS Enable Set-up Time 4 —_ 5 —_ 6 e 8 s 10 e ns
tENH Enable Hold Time 1 — 1 — e 2 —_ 2 _— ns
tRs Reset Pulse Width(" 5 — |20 — |25 — |38 — |5 — ns
tRss Reset Set-up Time 15 - 20 — 25 — 35 — 50 - ns
tRSR Reset Recovery Time 15 — 20 s 25 — 35 — 50 — ns
1RsF Reset to Flag and Qutput Time —_ 15 — 20 — 25 — 35 _ 50 ns
tolz Output Enable to Output in Low Z?) ) — | 0 — 0 - 0 —_ 0 — ns
toE Output Enable to Output Valid 3 3 10 3 13 3 15 3 28 ns
tohz | Output Enable to Cutputin Highz® | 3 3 10| 3 13 3 15 3 28 ns
tWFF Write Clock to Full Flag — 10 — 12 — 15 - 20 — 30 ns
tREF Read Clock to Empty Flag — 10 —_— 12 — 15 — 20 — 30 ns
tAF Write Clock to Almost-Full Flag —_ 10 — 12 —_ 15 - 20 — 30 ns
tAE Read Clock to Almost-Empty Flag — 10 | — 12 — 15 — 20 — 30 ns
tskew1 | Skew time between Read Clock & 6 _ 8 — 10 -— 12 — 15 —_ ns
Write Clock for Empty Flag &
Full Flag
tskew2 | Skew time between Read Clock & 28 — 35 . 40 - 42 — 45 _ ns
Write Clock for Almost-Empty Flag &
Almost-Full Flag
NOTES: 2680 tbl 07
1. Pulse widths less than minimum values are not allowed.
2. Values guaranteed by design, not currently tested.
5.9 4



IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vce =5V £10%, TA = 0°C to + 70°C; Military: Vcc = 5V £10%, TA = -55°C to +125°C)

Com'l Commerclal & Military
IDT72220L20 |IDT72220L25 |IDT72220L.35 |IDT72220L50
IDT72230L.20 |IDT72230L25 |IDT72230L35 |IDT72230L50
IDT72240L20 |IDT72240L25 {IDT72240L35 [IDT72240L50
Symbol Parameter Min. Max. | Min. Max. | Min. Max..| Min. Max. | Unit
fs Clock Cycle Frequency -— 50 —_ 40 - 286 | — 20 MHz
tA Data Access Time 2 12 3 15 3 20 3 25 ns
tCLK Clock Cycle Time 20 - 25 - 35 —_ 50 - ns
tCLKH Clock High Time 8 - 10 - 14 —_ 20 — ns
tOLKL Clock Low Time 8. - 10 — 14 - 20 — ns
tos Data Set-up Time 5 —_ 6 - 8 - 10 - ns
tDH Data Hold Time 1 —_ e — 2 — ns
tENS Enable Set-up Time 5 - 6 - —_ 10 —_ ns
tENH Enable Hold Time 1 - 1 - — 2 - ns
tRS Reset Pulse Width" 20 — |25 — |38 — |5 — ns
tRSS Reset Set-up Time 20 - 25 - 35 — 50 — ns
tRSR Reset Recovery Time 20 _ 25 —-— .35 —_ 50 - ns
tRSF Reset to Flag and Output Time —_— 20 - 25 - 35 — 50 ns
toLz Output Enable to Output in Low Z1?) 0o —]o —=1]o0o — I ns
10E Output Enable to Output Valid 3 10 3 13 3 15 3 23 ns
toHz Output Enable to Output in High 2 3 10 | 3 13 3 15 3 23 ns
tWFF Write Clock to Full Flag — 12 — 15 - 20 - 30 ns
tREF Read Clock to Empty Flag — 12 — 15 - 20 - 30 ns
tAF Write Clock to Almost-Full Flag — 12 —_ 15 — 20 — 30 ns
tAE Read Clock to Almost-Empty Flag — 12| — 15| — 20| = 30 ns
tskewt | Skew time between Read Clock & Write Clock 8 - 10 - 12 —_ 15 —_ ns
for Empty Flag & Full Flag
tskewz2 | Skew time between Read Clock & Write Clock 35 — 40 - 42 —_ 45 - ns
for Almost-Empty Flag & Almost-Full Flag
NOTES: ' 2680 tbl 08
1. Pulse widths less than minimum values are not allowed. sV '
2. Values guaranteed by design, not currently tested.
1.1KQ
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V D.U.T. L ¢ __I_
Input Rise/Fall Times 3ns 6800 30pF*
Input Timing Reference Levels 1.5V :
Output Reference Levels 1.5V
Output Load See Figure 1
2680 tbl 09 —_
2680 drw 03
or equivalent circuit
Figure 1. Output Load
*Includes jig and scope capacitances.
5.9 5



1DT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SIGNAL DESCRIPTIONS
INPUTS:

Data In (Do - D7) - Data inputs for 8-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 re-
quired after power up before a write operation can take place.
The Full Flag (FF) and Almost Full Flag (AF) will be reset to
high after tRsF. 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-
hightransition of the write clock (WCLK). Data set-upandhold
times mustbe metin 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
canbeloadedintothe 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 twrr,
allowing a valid write to begin. Write Enable (WEN) isignored
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).

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 receive data from the output
register. When Qutput Enable (OE) is disabled (high), the
Q output data bus is in a high impedance state.

OUTPUTS:

Full Flag (FF) - The Full Flag (FF) will go low, inhibiting further
write operation, when the device is full._If no reads are per-
formed after Reset (RS), the Full Flag (FF) will go low after 64
writes for the 1DT72420, 256 writes for the IDT72200, 512
writes for the IDT72210, 1024 writes for the IDT72220, 2048
writes for the IDT72230, and 4096 writes for the IDT72240.

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 57 writes for the IDT72420, 249 writes for the
1DT72200, 505 writes for the IDT72210, 1017 writes for the
IDT72220, 2041 writes for the IDT72230 and 4089 writes for
the IDT72240.

The Almost Full Flag (AF) 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
golowwhenthe FIFO reaches the Almost-Empty condition. If
no reads are performed after Reset (RS), the Almost Empty
Flag (AE) will go high after 8 writes forthe IDT72420, IDT72200,
IDT72210, IDT72220, IDT72230 and IDT72240.

The Almost Empty Flag (AE) is synchronized with respect
to the low-to-high transition of the read clock (RCLK).

Data Outputs (Qo - Q7) - Data outputs for a 8-bit wide data.




IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFQ)
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TABLE 1: STATUS FLAGS

Number of Words in FIFO
IDT72420 IDT72200 IDT72210 IDT72220 IDT72230 IDT72240 FF AF AE EF
0 0 0 0 0 0 H H L L
1t07 1to7 1to7 1t07 1to7 1to7 H H L H
810 56 8t0 248 810 504 8101016 8 to 2040 8 to 4088 H H H H
57 to 63 24910255 | 50510511 |1017 to 1023 | 2041 to 2047 | 4089 to 4095 H L H H
64 256 512 1024 2048 4096 L L H H
2680 tbl 10
tRS
RS N A~
tRSS tRSR
N X XXX S
tRsSS tRSR
AN N
wer XXX N
tRSF.
EFAE N AN
tRSF
FEAF 7 7 z
tRSF
OE =1 (1)
Qo-Qr AN N ~ - - T T T T T T
OE=0
2680 drw 04
NOTE:

1. After reset, the outputs will be low if O = 0 and tri-state if O = 1.
2. The clocks (RCLK, WCLK) can be free-running during reset.

Flgure 2. Reset Timing
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1DT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFOQ) : .
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT . MILITARY AND COMMERCIAL TEMPERATURE RANGES

e tCLK et
reg— tCLKH

tDH

—
tENs —ppo] A tENH

WEN N & NO OPERATION
} .

- twFF - [ tWFF

DATAIN VALID

:

F tskew (1)

FER 4

2680 drw C5

NOTE: .
1. tskewt is the minimum time between a rising RCLK edge and a rising WCLK edge for FF 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 tskewi, then FF may not char]ge state until the next WCLK edge.

Figure 3. Write Cycle Timing
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1DT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

é—_l—/__

i toLk —
r@— tCLKH tCLKL ——Pp
RCLK 7
tENS tENH
REN NO OPERATION
[
—— tReF ———— P! l—— tREF
L ~
—— A ——Pp]
Q- IW VALID DATA N
/‘, toLz
tOHZ —— P
toE — P
3
T IsKEws (1)
WCLK
WEN
NOTE:

1. tskew is the minimum time between a rising WCLK edge and a rising RCLK edge for EF 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 tskew1, then EF may not change state until the next RCLK edge.

Figure 4. Read Cycle Timing
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1DT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO) -
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

WOLK Nm
tos\ g - .’
-Dr ><><><>®Lﬁo (first vaiid write) D1 D2 /" 03 (
tENS
WEN \QE,

MILITARY AND COMMERCIAL TEMPEﬁATURE RANGES

|
tSKEW1 __ |—————— 1FHL(1)—->
RCLK %4—_\_/_
EF
REN
-— A -
Qo-Qr DO N D1
AN
toLz
t——— 10E —— P
OE N
NOTE: ' 2680 dw 07

1. When tskew1 2 minimum specification, tFRL maximum = tcLK + tSKEw1
tskew1 < minimum specification, tFRL maximum = 2{CLK + tSKEW1 or toLK + ISKEW1

The Latency Timing apply only at the Empty Boundry (EF = LOW).

Figure 5. First Data Word Latency Timing
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1DT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
NO WRITI NG WRITI
WCLK m %/
- tDs - tos
tslew1 2D tSKEW1 N
DATA WRITI
Do - D7 I
4 DATAWRITE
N
tWFF WFF WEF
=
WEN

RO N A N
( tENH [ tENH
tENS tENS
oF _low - tA —p| reg— tA —>|
Qo-Qr DATAIN OUTPUT REGISTER DATA READ { NEXT DATA READ

2680 drw 08

Figure 6. Full Flag Timing
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1DT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
we 7%4—\_/_\_
tos ~ tos ~
Do- D7 g J DATA WRITE 1 DATA WRITE 2><X><><><><
tENS ( tENH tENS ( tENH
DY
WEN xk
.- et @
tSKEW1
RCLK
tREF
EF
REN AN
‘OE LOW
lg——— 1A
Qo- Q7 DATA IN OUTPUT REGISTER K DATA READ
NOTE: 2680 drw 09
1. When tskew1 2 minimum specification, tFRL maximum = tcLk + tSkews "

tskew1 < minimum specification, tFRL maximum = 2tCLK + tSKEW1 Of tCLK + tSKEW1
The Latency Timing apply only at the Empty Boundry (EF = LOW).

Figure 7. Empty Flag Timing

59 12



IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO) ‘ . .
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

tCLKH
Vel ]

tENS

e N7

toLKL

tAF

AF Full - 8 words in FIFO Full - 7 words in FIFO

tskewz (1)

tENS \ / tENH

VO

TEN | \k— W

NOTES:

1. tskewz 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 tskewz, then AF may not change state until the next WCLK edge.

2. If awrite is performed on this rising edge of the write clock, there will be Full - 6 words in the FIFO when AF goes low.

2680 drw 10

Figure 8. Almost Full Flag Timing
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

1CLKH :—-—
wew C N N N

tens /7

tCLKL

WEN Ok A
Empty+8
AE Empty+7
tskewe) Lt ol et— ] 1AE

tAE

RCLK Wm_ %]

{ENS /‘
& \\Q

\Ili

2630 drw 11

NOTES:

1. tskewz is the minimum time between a rising WCLK edge and a rising RCLK edge for AE 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 tskewz, then AE may not change state until the next RCLK edge.

2. Ifareadis performed on this rising edge of the read clock, there will be Empty - 6 words in the FIFO when AE goes low.

Figure 9. Almost Empty Flag Timing

5.9 14



IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO)
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

OPERATING CONFIGURATIONS

SINGLE DEVICE CONFIGURATION - A single IDT72420/

72200/72210/72220/72230/72240 may be usedwhentheap- words or less. See Figure 10.

¢ RESET (RS)

WRITE CLOCK (WCLK) __|
WRITE ENABLE (WEN)

IDT
72420/
72200/
72210/
72220/
72230/
72240

DATA IN (Do-D7)

>

FULL FLAG FP)
ALMOST FULL (AF)

g
~g}

READ CLOCK (RCLK)

READ ENABLE (REN)

gt

- OUTPUT ENABLE (OE)

DATA OUT (Q- Q7)

—>

EMPTY FLAGER)

ALMOST EMPTY(AE)

o

Figure 10. Block Diagram of Single 64 x 8/256 x 8/512 x 8/1024 x 8/2048 x 8/4096 x 8 Synchronous FIFO

WIDTH EXPANSION CONFIGURATION - Word width may
be increased simply by connecting the corresponding input
control signals of multiple devices. A composite flag should be

created for each of the end-point status flags (EFandFF) The 72210/72220/72230/72240s.
partial status flags (AE and AF) can be detected from any one
RESET (RS) RESET (RS)

plication requirements are for 64/256/512/1024/2048/4096

2680 drw 12

device. Figure 11 demonstrates a 16-bitword width by using
two IDT72420/72200/72210/72220/72230/72240s. Any word
width can be attained by adding additional 1DT72420/72200/

DATAIN (D) 16 8 8
/ / B
/ / READ CLOCK (RCLK)
WRITE CLOCK (WCLK) -«
ol o __ I READ ENABLE (REN)
WRITE ENABLE {WEN) - ] < —
et il % <OUTPUT ENABLE (OE)
T T T e L
ALMOST FULL (AF ] —
LA IDT IDT ALMOST EMPTY (AE)
FULL FLAG (FF) #1 72420/ 72420/ —
ULLFLAG (FF) #2|  7omt0r 72200/ |EMPTY FLAG (EF) #1_
72210/ 72210/ —
___________
7a020) T T Jomse  |EMPTY FLAG(EF) #23 )—
72230/ /8 72230/ ,8 DATAOUT(Q) 16
72240 7 72240 7 7

Figure 11. Block Diagram of 64 x 16/256 x 16/512 x 16/1024 x 16/2048 x 16/4096 x 16 Synchronous FIFO
Used in a Width Expansion Configuration

2680 drw 13
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1DT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFIFO™ (CLOCKED FIFO) -
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

DEPTH EXPANSION - The IDT72420/72200/72210/72220/ expansion logic alternate data accesses from one device to
72230/72240 can be adapted to applications when the re- the next in a sequential manner.

quirements are for greater than 64/256/512/1024/2048/4096 Please see the Application Note “DEPTH EXPANSION
words. Depth expansion is possible by using expansion logic  IDT'S SYNCHRONOUS FIFOs USING RING COUNTER
to direct the flow of data. A typical application would havethe APPROACH" for details of this configuration.
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Dual-ported zero fall-through time architecture
Empty and Full flags signal FIFO status
Programmable Almost-Empty and Almost-Full flags can

enable pins are asserted. The output port is controlled by
another clock pin (RCLK) and two read enable pins (RENT,
RENZ2). The read clock can be tied to the write clock for single

CMOS PARALLEL SyncFIFO™ {B¥7§g21

(CLOCKED FIFO) IDIr2201

64 X 9-BIT, 256 x 9-BIT, 512 x 9-BIT, . iDT72221

) 1024 X 9-BIT, 2048 X 9-BIT & 4096 x 9-BIT IDT72231

Integrated Device Technology, Inc. IDT72241
FEATURES: (FIFO) memaries with clocked read and write controls. The
« 64 x 9-bit organization (IDT72421) IDT72421/72201/7221 1/72221/_72231/72241 havea 64,_ 256,
+ 256 x 9-bit organization (IDT72201) 512, 1024, 2048, and 4096 x 9-bit memory array, respectively.
« 512 x 9-bit organization (IDT72211) These FIFOs are applicable for a wide variety of data buffering
+ 1024 x 9-bit organization (IDT72221) needs such as graphics, local area networks and interprocessor

+ 2048 x 9-bit organization (IDT72231) communication.

* 4096 x 9-bit c_)rganizatipn (IDT72241) These FIFOs have 9-bit input and output ports. The input
* 15ns read/write cycle time (IDT72421/72201/72211) port is controlled by a free-running clock (WCLK), and two
* 20ns readiwrite cycle time (IDT72221/72231/72241) write enable pins (WENT, WEN2). Data is read into the
: Read and write clocks can be independent Synchronous FIFO on every rising clock edge when the write

be set to any depth i
+ Programmable Almost-Empty and Almost-Full flags clock operation or the two clocks canrun asynchronous ofone
default to Empty+7, and Full-7, respectively another for dual clock operation. An output enable pin (OE) is
» Output enable puts output data bus in high impedance provided on the read port for three-state control of the output.
state The Synchronous FIFOs have two fixed flags, Empty (EF)
+ Advanced submicron CEMOS™ technology and Full (FF). Two programmable flags, Almost-Empty (PAE)
+ Available in 32-pin plastic leaded chip carrier (PLCC) and  and Almost-Full (PAF), are provided for improved system
girra%rcole;glﬁs? chip dcartrielr (aLsCéCs)ee he IDT72420/ contral. The programmable flags defaultto Empty+7 and Full-
. ugn-riole product ple 7 for PAE and PAF, respectively. The programmable flag
. Kﬂz.ITQtOO/ 722110/ 712220/ 75%32/ 75/'2'?8‘%%‘:“8229% <B offset loading is controlled by a simple state machine and is

flitary product compiiant 1o » 18 initiated by asserting the load pin (LD).

The IDT72421/72201/72211/72221/72231/72241 are

DESCRIPTION: fabricated using IDT's high-speed submicron CEMOS™
The |DT72421/72201/72211/72221/72231/72241 technology. Military grade product is manufactured in
SyncFIFO™ are very high-speed, low-power first-in, first-out  compliance with the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM Do-Ds —
WCLK LD
= —a]
WEN2

] j INPUT REGISTER I I OFFSET REGISTER I
!

{ 5 —— EF
WRITE CONTROL} — fihe b= PaE
LOGIC L3 |——= PAF
H PA
RAM ARRAY = FE
64 x9
256 x 9
WRITE POINTER 512x9 y/ — | READ POINTER
1024 x 9 \
2048 x 9 T
4096 x 9
.
hd READ CONTROL
LOGIC
OUTPUT REGISTER =‘
RESET LOGIC RCLK
T RENT
— REN2
RS
CEMOS and SyncFIFO are of I d Device T fogy, Inc. OE Qo-Q8 2655 drw 01
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992
©1992 Integrated Device Technology, Inc DSC-2040/3
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

PIN DESCRIPTIONS

INDEX 83

LCC/PLCC
TOP VIEW

2655 drw 02

Symbol Name [l{e] Description
Do-Ds Data Inputs | | Data inputs for a 9-bit bus.
RS Reset I | When RSis 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 resetis 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.
WEN1 Write Enable 1 I | 1f the FIFO is configured to have programmable flags, WENT 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 FIFQO 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.
WEN2/LD | Write Enable 2/ | | | The FIFO is configured at reset to have either two write enables or programmable flags. If WEN2/
Load D is HIGH at reset, this pin operates as a second write enable. If WEN2TD 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 FFis LOW. If the FIFO is config-
ured to have programmable flags, WEN2/LD is held LOW to write or read the programmable flag
‘offsets.
Qo-Qs Data Outputs O | Data outputs for a 9-bit bus.
RCLK Read Clock | | Datais read from the FIFO on a LOW-to-HIGH transition of RCLK when REN1 and REN2 are
) asserted.
REN1 Read Enable 1 | | When REN1 and REN2 are LOW, data is read from the FIFO on every L OW-to-HIGH transition
.| of RCLK. Data will not be read from the FIFO if the EF is LOW.
REN2 Read Enable2 | | | 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.
OE Output Enable | | | 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 O | 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. EFis synchronized to RCLK.
PAE Programmable [ O [ When PAEis LOW, the FIFO is almost empty based on the offset programmed into the FIFO.
Almost-Empty The default offset at reset is Empty+7. PAE is synchronized to RCLK.
Flag
PAF Programmable | O | When PAFis LOW, the FIFO is almost full based on the offset programmed into the FIFO. The
| Almost-Full Flag default offset at reset is Full-7. PAFis synchronized to WCLK.
FF Full Flag O | When FF is LOW, the FIFO is full and further data writes into the input are inhibited. When FFis
HIGH, the FIFO is not full. FFis synchronized to WCLK.
Vce Power One +5 volt power supply pin.
GND Ground One 0 volt ground pin.

2655 tbl 01
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1DT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)
64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

RECOMMENDED OPERATING CONDITIONS

Symbol Rating Commercial | Military | Unit Symbol ___Parameter Min. | Typ. | Max. | Unit
VIERM | Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0 | V Voom | Miltary Supply Voltage | 4.5 | 5.0 | 55 | V
with Respect to : : Vece Commercial 451 50| 55| V
GND Supply Voltage
TA Operating 0to+70 | -55t0+125 | °C GND Supply Voltage 0 0 0 \
Temperature VIH Input High Voltage 20| — — \"
TBIAS Temperature -55t0 +125 | -65t0+135 | °C Commercial
Under Bias VIH Input High Voltage 22| — — v
TsTa | Storage -55t0 +125 | -65t0 +135 | °C Military
Temperature ViL Input Low Voltage -— — 0.8 \
lout DC Output 50 50 mA Commercial & Military
Current 2655 thl 03

NOTE: 25wz CAPACITANCE (Ta = +25°C, f = 1.0MHz)

1. Stresses greaterthanthoselisted under ABSOLUTE MAXIMUMRATINGS | Symbol Parameter Conditions | Max. [ Unit
may cause permanent damage to the device. This is a stress rating only CIN® Input Capacitance VIN = OV 10 pF
and functional operation of the device at these or any other conditions
abovethose indicated in the operational sections of the specificationisnot | Cout(!?| Output Capacitance | Vout =0V 10 pF

_ implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability. NOTES: 2655 tbl 04
1. With output deselected (OE = HIGH).
2. Characterized values, not currently tested.
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc =5V +10%, TA = 0°C to +70°C; Military: Vcc = 5V £ 10%, TA = -55°C to +125°C)
IDT72421 IDT72421
IDT72201 IDT72201
IDT72211 IDT72211
Commercial Military
tcLk = 15, 20, 25,35, 50ns| tcLk = 20, 25,35, 50ns
Symbol Parameter Min. Typ. Max. | Min. Typ.  Max. Unit
1M | Input Leakage Current (Any Input) -1 — -1 -10 — 10 pA
ILo® | Output Leakage Current -10 — 10 -10 — 10 MA
VoH Output Logic “1” Voltage, [oH = -2 mA 24 — — 2.4 — — Vv
VoL Output Logic “0” Voltage, oL = 8 mA — — 04 — — 04 v
lcc® | Active Power Supply Current — — 140 — — 160 mA
- 2655 1bl 05
IDT72221 IDT72221
IDT72231 IDT72231
IDT72241 IDT72241
Commercial Military
tclk = 20, 25, 35, 50ns tcik = 25, 35, 50ns
Symbol Parameter Min. Typ. Max. | Min. Typ. Max. Unit
1M | Input Leakage Current (Any Input) -1 — -1 -10 — 10 HA
1Lo® | Output Leakage Current -10 — 10 -10 — 10 MA
VoH Qutput Logic “1” Voltage, loH = -2 mA 24 - —_ 24 — — \
VoL Output Logic “0” Voltage, loL = 8 mA —_ — 0.4 - — 0.4 v
lcc1® | Active Power Supply Current — — 160 — — 180 mA

NOTES: 2655 tbl 06

1. Measurements with 0.4 < VIN < Vce.

2, OE2VmH, 0.4 < Vour< Vee.

3&4. Measurements are made with outputs open. Tested at fCLK = 20MHz.

(8) Typical lcc1 = 65 + {fcik * 1.1/MHz) + (fcrk * CL * 0.03/MHz-pF) mA
(4) Typical Icc1 = 80 + (fowk * 2.1/MHz) + (fowk * CL * 0.03/MHz-pF) mA
folk = 1/tcLk.
CL = external capacitive load (30pF typical)
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)
64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 8-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc =5V +10%, TA = 0°C to + 70°C; Military: Vcc = 5V £ 10%, TA = -55°C to +125°C)

Com'l. Commercial & Military
IDT72421L15|IDT72421L20 | IDT72421L25 | IDT72421L35 | IDT72421L50
1DT72201L15]IDT72201L.20 | IDT72201L.25 | IDT72201L35 | IDT72201L50
IDT72211L15(IDT72211L20 | IDT72211L25 { IDT72211L35 | IDT72211L50
Symbol Parameter Min. Max. | Min. Max.| Min. Max.| Min. Max.| Min. Max. | Unit
fs Clock Cycle Frequency — 667 | — 50 — 40 — 286 | — 20 MHz
A Data Access Time 2 10 2 12 3 15 3 20 3 25 ns
1CLK Clock Cycle Time 15 — 20 —_ 25 —_ 35 — 50 — ns
tckH | Clock High Time 6 — 8 — 10 — 14 — 20 — ns
tCLKL Clock Low Time 6 — 8 — 10 — 14 — 20 — ns
tos Data Set-up Time 4 — 5 — 6 — — 10 — ns
1DH Data Hold Time 1 —_ 1 —_ 1 — —_ 2 - ns
tENS Enable Set-up Time 4 — 5 — 6 - — 10 — ns
1ENH Enable Hold Time 1 —_ 1 — 1 —_ 2 — 2 —_ ns
tAs Reset Pulse Width(" 5 —]20 —|25 — |38 —|s5 -— ns
tRSS Reset Set-up Time 15 — 20 — 25 - 35 - 50 — ns
tRSR Reset Recovery Time 15 —_ 20 — 25 — 35 — 50 — ns
tRSF Reset to Flag and Output Time — 15 —_ 20 —_ 25 _ 35 —_ 50 ns
toLz Output Enable to Output in Low Z? 0 — | o — 0 — 0 — 0 - ns
toE Output Enable to Output Valid 3 3 10 3 13 3 15 3 28 ns
toHz | Output Enable to Output in High z® | 3 3 10 3 13 3 15 3 28 ns
tWFF Write Clock to Full Flag —_ 10 —_ 12 — 15 —_ 20 —_ 30 ns .
tREF Read Clock to Empty Flag — 10 — 12 —_ 15 —_ 20 — 30 ns
F Write Clock to Almost-Full Flag — 10 | — 12 — 15 —_ 20 —_ 30 ns
tAE Read Clock to Almost-Empty Flag — 10 —_ 12 — 15 —_ 20 —_ 30 ns
tskew1 | Skew time between Read Clock & 6 — 8 — 10 —_ 12 —_ 15 — ns
Write Clock for Empty Flag &
Full Flag
tskEw2 | Skew time between Read Clock & 28 —_ 35 — 40 —_ 42 —_ 45 —_ ns
Write Clock for Aimost-Empty Flag &
Almost-Full Flag
NOTES: 2655 tbl 07
1. Pulse widths less than minimum values are not allowed.
2. Values guaranteed by design, not currently tested.
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)
64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS

{Commercial: Vcc =5V *+10%, TA=0°C to +70°C; Military: Vcc = 5V +10%, TA = -55°C to +125°C)
Com’l. Commercial and Milltar: |
IDT72221L20|IDT72221L25 | IDT72221L35 | IDT72221L50
IDT72231L20(IDT72231L25 | IDT72231L35 | IDT72231L50
IDT72241L20 | IDT72241L25 | IDT72241L35 | IDT72241L50
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
fs Clock Cycle Frequency — 50 — 40 -— 286 — 20 MHz
tA Data Access Time . 2 12 3 15 3 20 3 25 ns
oLk Clock Cycle Time 20 — 25 - 35 - 50 — ns
tcLkH | Clock High Time 8 - 10 - 14 — 20 — ns
tolkL | Clock Low Time 8 —_ 10 - 14 — 20 — ns
tos Data Set-up Time 5 - 6 —_ 8 — 10 — ns
tDH Data Hold Time 1 - 1 —_ 2 - 2 — ns
tENS Enable Set-up Time 5 - 6 —_ 8 —_ 10 — ns
tENH Enable Hold Time 1 — 1 - 2 —_ 2 — ns
RS Reset Pulse Width(" 20 — 25 — 35 — 50 — ns
tRsS Resst Set-up Time 20 —_ 25 — 35 —_ 50 —_ ns
tRSR Reset Recovery Time 20 — 25 — 35 — 50 — ns
tRSF Reset to Flag Time and Output Time — 20 - 25 — 35 — 50 ns
tolz | Output Enable to Output in Low Z® 0o - 0o - 0o - 0 — ns
toE Output Enable to Output Valid 3 10 3 13 3 15 3 28 ns
toHz | Output Enable to Output in High Z® 3 10 3 13 3 15 3 28 ns
tWFF Wirite Clock to Full Flag - 12 - 15 — 20 — 30 ns
tREF Read Clock to Empty Flag —_ 12 —_ 15 — 20 - 30 ns
tPAF Write Clock to Programmable Almost-Full Flag - 12 - 15 - 20 — 30 ns
tPAE Read Clock to Programmable Almost-Empty Flag — 12 - 15 — 20 - 30 ns
tskew1 | Skew Time Between Read Clock and Write Clock 8 - 10 — 12 —_ 15 — ns
for Empty Flag and Full Flag
tskewz | Skew Time Between Read Clock and Write Clock 35 —_ 40 —_ 42 —_ 45 — ns
for Programmable Aimost-Empty Flag and
Programmable Almost-Full Flag
NOTES: 5V 2655 10l 08
1. Pulse widths less than minimum values are not allowed.
2. Values guaranteed by design, not currently tested.
‘ ' 1.1KQ
D.U.T. _.|_
AC TEST CONDITIONS 6800 30pF*
In Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns -
Input Timing Reference Levels 1.5V -
Output Reference Levels 1.5V ] | Eessdmos
) or equivalent circuit
Qutput Load See Flgurezl55 - Figure 1. Output Load
*Inciudes jig and scope capacitances.
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SIGNAL DESCRIPTIONS
INPUTS:

Data In (Do - Ds) — 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. Aresetis
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 after tRsF. 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 mustbe met in respect to the LOW-to-HIGH
transition of the write clock (WCLK). 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 and read clocks can be asynchronous or
coincident.

Write Enable 1 (WEN1) — If the FIFO is configured for
programmable flags, Write Enable 1 (WENT) 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 every write clock
(WCLK). Data is stored in the RAM array sequentially and
independently of any on-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 FIFQ is configured to have two write enables, which
aliows for depth expansion, there are two enable control pins.
See Write Enable 2 paragraph below for operation in this
configuration. .

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 twrF,
allowing a valid write to begin. Write Enable 1 (WEN1) is
ignored when the FIFO is full.

Read Clock (RCLK)— Data canberead onthe 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.

Read Enables (REN1, REN2) — Whenboth Read Enables
(RENT, 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 canbegin. 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 butfers receive data from
the output register. When Output Enable (OE) is disabled
(HIGH), the Q output data bus is in a high-impedance state.

'Write Enable 2/Load (WEN2/L.D)— Thisis a dual-purpose
pin. The FIFO is configured at Reset to have programmable
flags or to have two write enables, which allows depth
expansion. |f Write Enable 2/Load (WEN2/LD) is set low at
Reset (RS=low), this pin operates as a second write enable
pin.

If the FIFO is configured to have two write enables, when
Write Enable (WEN1) is low and Write Enable 2/Load (WEN2/
LD) is high, data canbe 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.

In this configuration, when Write Enable (WEN1) is high
and/or Write 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 twrF,
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
the Write Enable 2/Load (WEN2/LD) is set low at Reset
(RS=low). The IDT72421/72201/72211/72221/72231/72241
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.

Ifthe FIFO is configured to have programmable flags when
the Write Enable 1 (WEN1) and Write Enable 2/Load (WEN2/
D) 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
Fuli(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)
againwrites to the Empty (Least Significant Bit) offset register.
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1DT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

However, writing all offset registers does not have to occur
atonetime. One ortwo offsetregisters can be written and then
by bringing the Write Enable 2/Load (WENZ2/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.

72421 - 64 x9-BIT

D | WeNT | weLk® Selection
0 0 Empty Offset (LSB) =%
—r Empty Offset (MSB)
Full Offset (LSB)
Full Offset (MSB) _ gl
0 1 f No Operation
1 0 f Write Into FIFO
1 1 f No Operation
2655 drw 04
NOTE:

1. The same selection sequence applies to reading from the registers.
REN1 and REN2 are enabled and read is performed on the LOW-to-

HIGH transition of RCLK.

Figure 2. Write Offset Register

72201 -256 x 9-BIT

72221 -512 x 9-BIT

8 65 0 8 7 0 8 0
Empty Offset (LSB) Reg. Empty Offset (LSB) Reg. Empty Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
8 0 8 0 8 1 0
(MSB)
0
8 65 0 8 7 0 8 0
Full Offset (LSB) Reg. Full Offset (LSB) Reg. Full Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
8 0 8 0 8 1 0
(MSB)
0
72221- 1024 x9-BIT 72231 - 2048 x 9-BIT 72241 - 4096 x 9-BIT
8 7 0 8 7 0 8 7 0
Emply Offset (LSB) Reg. Empty Offset (LSB) Reg. Empty Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
‘8 1 0 8 2 0 8 3 0
(MSB) (MSB) (MSB)
00 000 0000
8 7 0 8 7 0 8 7 0
Full Offset (LSB) Reg. Full Offset (LSB) Reg. Full Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
8 1 0 8 2 0 8 3 0
(MSB) (MSB) (MSB)
00 000 0000
2655 drw 05
Figure 3. Offset Register Location and Default Values
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

OUTPUTS:

Full Flag (FF) — The Fuli Flag (FF) will go low, inhibiting
further write operation, when the device is full. If noreads are
performed after Reset (RS), the Full Flag (FF) will go low after
64 writes for the IDT72421, 256 writes for the IDT72201, 512
writes for the IDT72211, 1024 writes for the IDT72221, 2048
writes for the IDT72231, and 4096 writes for the IDT72241.

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 Aimost-Full
Flag (PAF) will go low after (64-m) writes for the IDT72421,
(256-m) writes for the 1DT72201, (512-m) writes for the
IDT72211, (1024-m) writes for the IDT72221, (2048-m) writes

TABLE 1: STATUS FLAGS

forthe IDT72231, and (4096-m) writes for the IDT72241. 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 Full-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 lowwhen 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 IDT72421/72201/
72211/72221/72231/72241.

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 (Qo - Qs) — Data outputs for a 9-bit wide
data. .

NUMBER OF WORDS IN FIFO
72421 72201 72211 FF PAF PAE EF
0 0 0 H H L L
1tonl 11on(M 1ton{V H H L H-
(n+1) to (64-(m+1)) (n+1) to (256-(m+1)) (n+1) to (512-(m+1)) H H H H
“(64-m)@ 10 63 (256-m) (@) to 255 " (512-m)® 10 511 H L H H
64 256 512’ L L H . H
26551tb1 10
NUMBER OF WORDS IN FIFO , ‘
72221 72231 72241 FF FAF .FAE EF
0 0 0 H H L L.
1tonl 1 ton(" 1ton(" H H L H-
(n+1) to (1024-(m+1)) (n+1) to (2048-(m+1)) * (n+1) to (4096-(m+1)) H H H H
(1024-m)® to 1023 " (2048-m)®@ to 2047 (4096-m)®@ to 4095 - H L H H'
1024 2048 4096 L L H H'
NOTES!:

1. n = Empty Offset (n = 7 default value)
2. m = Full Offset (m = 7 default value)

2655 tbl 11




IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
tRS
RS N A
tRSS - tRSR
RENT, AVAvA N
ENL X XK XS ~_
tRSS - tRSR
WEN1 X X\K X7\Z 3(
tRSS - tRSR
WeN2ID D X X K XK X
tRSF-.
S NN A R R
tRSF
EF, PAF 7, v, 4
tRSF
BE-1@
Qo-Q8 \ N N
OE=0
2655 drw 06
NOTES:

1. Holding WEN2/LD high during reset will make the pin act as a second write enable pin. Holding WEN2/LD low during reset will make the pin actas aload
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 free-running furing reset.

Figure 4. Reset Timing
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)
64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Do - Ds

WEN
(If Applicable)

tcLK
tCLKH ! 1CLKL
WCLK g w
/ tDH
tDS-»~{
PR XK
DATA IN VALID
tENS T 1ENH .
NNK [// NO OPERATION y
K RN\ 'NO OPERATION A
tWFF tWFF
j/

RCLK

NOTE:

ISKEW1(1)‘

/

2655 drw 07

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
the rising edge of RCLK and the r|smg edge of WCLK is less than tskew1, then EF may not change state until the next RCLK edge.

Figure 5. Write Cycle Timing

5.10
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)
64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

tCLK

tCLKH tCLKL

RCLK 74 >< 74 \ /

tENH
—— tENS
RENT, \
LN | /4 NO OPERATION | "W\
tREF tREF
EF \\
Qo-Qa VALID DATA
—toLz
{oHZ
[ 1OE ———»~{
OE
tskew1(1)
WOLK
WEN1 AN
WEN2

NOTE:

2655 drw 08

1. tskew1 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
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)
64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

v tDS\
Do- D8 \ X o X . X Do ><

N\ Do (First Valid Write)

- tENS -]
WENT R

WEN2
(If Applicable)

tFRL(T

M iskewr
RCLK L—\—7L_\—/—

tREF

REN1,
REN2

—1tA 1A

Qo- Qs Do D1

te—tOLZ

toE |

2655 drw 09

NOTE:
1. When tskew1 = minimum specification, tFRL = tCLK + tSKEW1
tsKEw1 < minimum specification, tFRL = 2tCLK + tSKEW1 OF tCLK + tSKEW1
The Latency Timings apply only at the Empty Boundary (EF = LOW).

Figure 7. First Data Word Latency Timing
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1DT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

) NO WRITE / NO WRITE
WCLK mh_//_\_/ Q(L/
1SKEW1 10s ~ tSKEWH 1Ds
DATA WRITE
Do - Ds X <><><>< B
e— tWFF e twFF L tWFF

WEN1 N\

WEN2
(If Applicable) /

ROLK x/ N\

tENs] ( tENH tins—=|  IENH
RENT, |
REN2 ;l 5
. tA
—_ Low
OE
’ l— A
Qo-Qs DATA IN OUTPUT REGISTER X DATA READ NEXT DATA READ

2655drw 10

Figure 8. Full Flag Timing
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clacked FIFQ)
64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

WeLk 7 M
tDS\ tDs \
Do- Ds DATA WRITE 1 paTA WRITE 2X X XX XX
tENH tENH
1ENS f {
tENS
WENT \¥ ;L ‘\\\ ;l(
tENH 1ENH
tENS i 1ENS [
4 q
WEN2 /]
If Applicable, 1
(i App ) tFRL( ) tFFL(1) ]
r=— {SKEW1
RCLK
tREF-
EF
REN1,
REN2 \\
_ Low
OE
r-—tA
Qo- Qs DATA IN OUTPUT REGISTER DATA READ

2655 drw 11

NOTE:
1. When tskew1 2 minimum specification, tFRL maximum = tCLK + tSKEW1
tSKEw1 < minimum specification, tFRL maximum = 2CLK + tSKEW1 Or tOLK + tSKEW1
The Latency Timings apply only at at the Empty Boundary (EF = LOW).

Figure 9. Empty Flag Timing
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFiIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

tCLKH tCLKL—]
)
welx N\ N
tENS tENH
~ | A
. N 4
WEN1 \ N | //
tENS -~ /-tENH
WEN2 TN
(I Appicable) Y%, NN
[— tPAF
Q)
PAF Full - (m+1) words in FIFO Full - m words in FIFO (2
’4-ISKEW2(3)->4—1PAF
RCLK mm
‘?Ni t{ENS | tENH
o= N\ v
REN2 \\ N 7 //
2655 drw 12
NOTES:

1. PAF offset=m.

2. 64-mwordsin forIDT72421, 256 -mwordsin FIFO for IDT72201, 512-mwords for IDT72211, 1024- mwords for IDT72221, 2048 - mwords for IDT72231,

4096 - m words for IDT72241.

3. tskewzis the minimum time between arising RCLK edge and a rising WCLK edge for PAF to change during that clock cycle. Ifthe time between the rising
edge of RCLK and the rising edge of WCLK is less than tskewz, then PAF may not change state until the next WCLK rising edge.
4. If awrite is performed on this rising edge of the write clock, there will be Full - (m-1) words in the FIFO when PAF goes low.

5.10
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO) )
64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

{CLKH {CLKL -~

ok N S S S

tENS \ /- tENH
VT N\ | &

tENS ~ parl tENH

(If AVprEIi’::EbIe) J/ /7‘{ &{\\

1)
PAE n words in FIFO n+1 words in FIFO

tskEwz2 (@ tPAE

(&)

1ENS | tENH

REN{, — ’
RENG - K| A

2655 drw 13

NOTES:

1. PAE offset = n. ) : )

2. tskewzls the minimum time between arising WCLK edge and a rising RCLK edge for PAE to change during that clock cycle. Ifthe time between the rising
edge of WCLK and the rising edge of RCLK is less than tskewz, then PAE may not change state until the next RCLK rising edge.

3. Ifaread s 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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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
WCLK
LD N | A
tENS\
g — ot
WEN1
tDs KtDH
Do- D7
PAE OFFSET PAE OFFSET PAF OFFSET PAF OFFSET
(LSB) (MSB) (LSB) (MSB)
2655drw 14
Flgure 12. Write Offset Registers Timing
RCLK W\__
tENH
~
o 7
RENA,
RENZ N
[— tA
Qo- Q7 DATA IN OUTPUT REGISTER Y X
EMPTY OFFSET  EMPTY OFFSET FULL OFFSET
(LSB) (MSB) (LSB)
FULL OFFSET
(MSB)

2655 drw 15

Figure 13. Read Oftset Registers Timing
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

OPERATING CONFIGURATIONS

SINGLE DEVICE CONFIGURATION - A single IDT72421/
72201/72211/72221/72231/72241 may be used when the
application requirements are for 64/256/512/1024/2048/4096
words or less. When the IDT72421/72201/72211/72221/

72231/72241 are in a Single Device Configuration, the Read
Enable 2 (REN2) control input can be grounded (see Figure
14). Inthis configuration, the Write Enable 2/Load (WEN2/LD)
pinis set low at Reset so that the pin operates as a control to
load and read the programmable flag offsets.

l RESET (RS)
WRITE CLOCK (WCLK) _ Y _ READ CLOCK (RCLK)
WRITE ENABLE 1 (WENT1) | IDT READ ENABLE 1 (REN1)

WRITE ENABLE 2/LOAD (WEN2/LD)

72421/

OUTPUT ENABLE (OF)

» 72201/

DATAIN (Do- Ds) | 72211/| DATA OUT (Qo- Qs)
— 72021/ — P
- FULL FLAG (FP) | 72231/| EMPTY FLAG (EP) .
PROGRAMMABLE ALMOST FULL (FAF) | 724! | PROGRAMMABLE ALMOST EMPTY (FAE)
_T_READ ENABLE 2 (REN2)

2655 drw 16

Figure 14. Block Diagram of Single 64 x 9/256 x 9/512 x 9/1024 x 9/2048 x 9/4096 x 9 Synchronous FIFO

WIDTH EXPANSION CONFIGURATION - Word width may
be increased simply by connecting the corresponding input
controls signals of multiple devices. A composite flag should
be created for each of the end-point status flags (EF and FF).
The partial status flags (AE and AF) can be detected from any
one device. Figure 15 demonstrates a 18-bit word width by
usingtwo IDT72421/72201/72211/72221/72231/72241s. Any
word width can be attained by adding additional IDT72421/
72201/72211/72221/72231/72241s.

When the IDT72421/72201/72211/72221/72231/72241
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/LD) 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)
DATAIN(D)  ,18 [, 9 9
7 7 - B 7 | READ CLOCK (RCLK)
WRITE CLOCK WCLK) | _ |° 1 T

A

READ ENABLE (REN)

WRITE ENABLE1 (WENT)

WRITE ENABLE2/LOAD (WEN2/LD) IDT
| 72421/
72201/

72211/

| OUTPUT ENABLE ((e]=)
IpT |, ——
72421, | PROGRAMMABLE (PAE) -
72201/
72211/

EMPTY FLAG (EP) #1

FULL FLAG (FF) #2| 72221/

72221/

{ FULL FLAG (FF) #1

72231/
72241

i

READ ENABLE 2 (REN2)

PROGRAMMABLE (PAF)

EMPTY FLAG (ER #2
, 9 DATAOUT (Q) /18
7 7

72231/
72241

i

READ ENABLE 2 (RENZ)

2655 drw 17

Figure 15. Block Diagram of 64 x 18/256 x 18/512 x 18/1024 x 18/2048 x 18/4096 x 18 Synchronous FIFO
Used In a Width Expansion Configuration
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFIFO™ (Clocked FIFO)

64 x 9-BIT, 256 x 9-BIT, 512 x 9-BiT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DEPTH EXPANSION - The IDT72421/7221/72211/72221/
72231/72241 can be adapted to applications when the re-
quirements are for greater than 64/256/512/1024/2048/4096
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 configu-
ration 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 con-
trolled by expansion logic to direct the flow of data. A typical
application would have the expansion logic alternate data

access from one device to the next in a sequential manner.
The IDT72421/7221/72211/72221/72231/72241 operates in
the Depth Expansion configuration when the following condi-
tions 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 OF
IDT'SSYNCHRONOUS FIFOs USING THE RING COUNTER
APPROACH" for details of this configuration.
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Integrated Device Technology, Inc.

CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFO)
512 x 18-BIT & 1024 x 18-BIT

IDT72215L
IDT72225L

FEATURES

512 x 18-bit and 1024 x 18-bit memory array structures
20ns read / write cycle time

Easily expandable in width

Read and write clocks can be independent 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

Produced with advanced submicron CEMOS™
technology

Available in a 68-lead flatpack (FP), pin grid array (PGA),
and plastic leaded chip carrier (PLCC)

Military product compliant to MIL-STD-883, Class B

DESCRIPTION

The IDT72215L and IDT72225L are very high speed, low-
power first-in, first-out (FIFO) memories with read and write
controls. The IDT72215L has a 512 x 18-bit memory array,
while the IDT72225L has a 1024 x 18-bit memory array.

e ¢ o o o o o o o

. .

These FIFOs are applicable for a wide variety of data buffering
needs, such as optical disk controllers, local area networks
(LANSs), and interprocessor communication.

Both 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 written 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 or the two clocks can run independent
of one another for dual clock operation. An output enable pin
(OFE) 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 loading of the program-
mable flag offsets can be controlled by a simple state machine
and is initiated by asserting the load pin (LD). A Half-Full flag
(HF) is also available.

The IDT72215L/72225L is fabricated using IDT's high
speed submicron CEMOS™ technology. Military grade prod-
uct is manufactured in compliance with the latest revision of
MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

WEN  WCLK

Do-D17 1)

l

[

OFFSET
REGISTER

] P INPUT REGISTER

WRITE
CONTROL

LOGIC

WRITE A RAM ARRAY
POINTER 1024x 18 . READ
512x18 < POINTER

| —» FF
I—» PAF
FLAG kil
Logic [ PAE
—> EF
> 7F

AS —»| RESET LOGIC

OE oQn

CEMOSisa of Integ

d Device Te logy, Inc.

QOUTPUT
REG R

RCLK REN

2761 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technology, Inc.

DSC-2050/1
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IDT72215L/72225L. CMOS
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS - A X
n 0~ b4 w
— EEEsaldawelisnss 555
1 Vec| Q3 |GND| Q0 | HF [GND| Vec [WEN|GND RSN EEREREERER AR RERERRNERERERID
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10 |aND| @4l @2 | a1 |vee| FF | PAF |aND |wek | PAE | Do o f-T0 5 s Z] vee
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IDT72215L/72225L. CMOS

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS

SYMBOL | NAME Vo DESCRIPTION

Do- D17 | Inputs | | Data inputs for 18-bit wide data.

RS Reset I | WhenRSis 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 resetis required before an initial WRITE after
power-up..

WCLK Write Clock I | When WEN is low, a write cycle is initiated on the low-to-high transition of the write clock
WCLK, if the FIFQ is not full.

WEN Write Enable I | WhenWEN is low, data can be loaded into the FIFO on the low-to-high transition of every WCLK]
clock. When the FIFO is full (FF - low), the internal WRITE operation is blocked.

RCLK Read Clock 1 | When RENis enabled (low), data can be read on the outputs on the low-to-high transition of the
read clock RCLK, if the FIFQ is not empty.

REN Read Enable I | WhenREN s low, data can be read from the FIFO on the low-to-high transition of every RCLK
clock. When REN is high, the output register holds the previous data. When the FIFQ is empty
(EF-low), the internal READ operation is blocked.

OE Output Enable I | When OEis enabled (low), the parallel output buffers receive data from the output register.
When OE is disabled (high), the Q output bus is in a high impedance state.

D Load - I | When LD is low, data on the inputs D0-D15 is written to the offset registers on the low-to-high

N transition of the WCLK.

FF Full Flag O | When FF goes low, the device is full and further WRITE operations are inhibited. When FF is
high, the device is not full. FF is synchronized with WCLK.

EF Empty Flag O | When EF goes low, the device is empty and further READ operations are inhibited. When EF is
high, the device is not empty. EF is synchronized with RCLK.

PAF Programmable O | When PAFis low, the device is almost full based on the programmable full offset. if there is no

Almost Full Flag offset specified, the default value is 63 for 72215, and 127 for 72225.
PAE Programmable O | When PAE s low, the device is almost empty based on the programmable empty offset. If there
Almost Empty Flag is no offset specified, the default value is 63 for 72215, and 127 for 72225.

HF Half-Full Flag O | Thedsvice is more than half full when HF is low.

Q0-Q17 | Outputs O | Data outputs for 18-bit wide data.

Vee Power Supply Nine +5 V power supply pins.

GND Ground Eleven Ground pins.

2761 tbl 01
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IDT72215L/722251. CMOS
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS(

RECOMMENDED OPERATING

Symbol Rating Commerclal| Miltary | Unit| CONDITIONS
VTERM | Terminal Voltage| -0.5t0+7.0 | -0.5t0+7.0 | V Symbol Parameter Min. | Typ. | Max. | Unit
with Respect to Vcem Military Supply 45 |50 55 [ v
GND Voltage
TA Operating 0to +70 -55t0+125 | °C Vcco Commercial 45 | 50| 55 | Vv
Temperature Supply Voltage
Teias | Temperature -5510+125 | -8510+135 | °C GND Supply Voltage ) 0 0 v
Under Bias ViH Input High Voltage 20 | — —_ \)
TsTa Storage -55to +125 | -65t0+135 | °C Commercial
Temperature ViH Input High Voltage 22 | — — \
lout DC Output 50 50 mA Military
Current — vilt) Input Low Voltage — | — o8|V
NOTE: Commercial &
1. Stresses greater than thoselisted under ABSOLUTE MAXIMUMRATINGS Military
may cause permanent damage to the device. This is a stress rating only "
and functional operation of the device at these or any other condiions NOTE: 2761 ol 03
abovethoseindicatedin the operational sections ofthe specificationisnot 1. 1.5V undersheots are allowed for 10ns once per cycle.
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.
DC ELECTRICAL CHARACTERISTICS ,
(Commercial: Vce =5V +10%, TA = 0°C to +70°C; Military: Vcc = 5V +£10%, TA = -55°C to +125°C)
IDT72215L/72225L IDT72215L/72225L
Commercial Military
tcLk = 20, 25, 35, 50ns tcLK = 25, 35, 50ns
Symbol Parameter Min. - Typ. Max. | Min. Typ. Max. | Unit
™ | Input Leakage Current (Any Input) -1 —_ -1 -10 — 10 pA
Ito® | Output Leakage Current -10 —_ 10 -10 — 10 HA
VoH Output Logic “1” Voltage, [oH = -2 mA 24 —_ - 24 — —_— \
VoL Output Logic “0” Voltage, loL = 8 mA - — 0.4 — —_ 0.4 \
Icc1® | Active Power Supply Current — — 250 — — 250 mA
Icc2® | Average Standby Current (All inputs = Vcc - 0.2V, — — 70 — - 85 mA
except RCLK and WCLK wchich are free running)
NOTES: 2761 thl 04
1. Measurements with 0.4 < ViN < Vee.
2, OE2 VM, 0.4 < Vout < Ve,
3. Tested at f = 20MHz with outputs open.
CAPACITANCE (TA= +25°C, f = 1.0MHz)
Symbol Parameter(” Conditions Max. | Unit
Cin Input VIN = OV 10 pF
Capacitance
Cout? | Output VouT =0V 10 pF
Capacitance
NOTES: 2761 tbl 05
1. Characterized values, not currently tested.
2. With output deselected, (OE = high).
511 4




IDT72215L/72225L CMOS

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATUHE RANGES

AC ELECTRICAL CHARACTERISTICS®
(Commercial: Vcc = 5V +10%, TA = 0°C to + 70°C; Military: Vcc =5V + 10%, Ta=-55°C to +125°C)”

Com'l. Commercial & Milita
72215L/25L20 | 72215L/25L25 | 72215L/25L.35 | 72215L/25L50
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min.© Max. | Unit
fs Clock Cycle Frequency — 50 | — 40 — 286 | — 20 MHz
tA Data Access Time - 13 - 15 - 20 — 25 ns
tclk Clock Cycle Time 20 -_ 25 - 35 — 50 —_ ns
CLKH Clock High Time 8 — 10 — 14 —_ 20 — ns
tCLKL Clock Low Time 10 - 10 - 14 — 20 —_ ns
tos Data Set-up Time 7 = 8 - 10 — 0 — ns
tDH Data Hold Time(" —_ _ 2. - 2 — ns
tENS Enable Set-up Time 7 - 9 - 11 - 12 - ns
tENH Enable Hold Time 1 —_ 1 —_ 2 — 2 - ns
tRs Reset Pulse Width 20 —_ 25 — 3B - 50 — ns
tRSS Reset Set-up Time 12 - 15 —_ 20 —_ 30 —_ ns
tRSR Reset Recovery Time 15 - 20 —_ 25 —_ 35 —_ ns
tRSF Resst to Flag and Output Time —_ 20 _ 25 —_ 35 —_ 50 ns
toLz Output Enable to Output in Low 2 0 - 0 —_ 0 —_ 0 - ns
toE Output Enable to Output Valid - — 12 —_ 17 — - 20 ns
toHz Output Enable to Output in High Z®) 1 1 12 1 17 1 20 ns
tWFF Write Clock to Full Fiag _ 14 —_ 16 — 20 — 30 ns
tREF Read Clock to Empty Flag —_ 12 — 15 —_ 20 —_ 30 ns
tPAE | Clock to Programmable Almost-Empty Flag - 20 —_ .22 — 30 — 35 ns
tPAF Clock to Programmable Almost-Full Flag —_ 20 —_ 22 —_ 30 | — 35 ns
tHF Clock to Half-Full Flag —_ 20 — 22 — 30 — 35 ' ns
tskw1 Skew time between Read Clock & Write Clock 14 — 16 - 18 — 20 — ns
for Full Flag
tSKW1 Skew time between Read Clock & Write Clock 14 —_ 16 - 18 — 20 — ns
for Empty Flag )
NOTES: 2761 tbl 06
1. Allow an additional two {2) ns hold time when programming the offset registers.
2. Pulse widths less than minimum values are not allowed. .
3. Values guaranteed by design, not 100% tested.
5V
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V 1.1 KQ
Input Rise/Fall Times 3ns DUT -
Input Timing Reference Levels 1.5V 6800 30pF*
Qutput Reference Levels 1.5V :
Qutput Load See Figure 1 R
—_ 2761drw 05
2761 b1 07 )
Figure 1. 'Output Load
* Includes jig and scope capacitances.
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IDT72215L/72225L CMOS
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SIGNAL DESCRIPTIONS:

Inputs

DATA IN (Do - D17)
Data inputs for 18-bit wide data.

Controls:

RESET (RS)

Reset is accomplished whenever the Reset (RS) input is
takento a low state. During reset, bothinternal 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) Half-Full Flag (HF), and Programmable Almost Full
Flag (PAF) will be resetto high after tRSF. The 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) if WEN is low. Data set-up and hold times
must be met in respect to the low-to-high transition of the write
clock (WCLK).

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 opera-
tion.

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 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 transi-
tion of the read clock (RCLK) if REN is low.

READ ENABLE (REN)

When Read Enable (REN) is low, data that has been stored
in the output register on the previous read cycle can be read
onthe outputs on the low-to-high transition of every read clock
(RCLK), if Output Enable (OE) is enabled. Atthe same time,
data is read from 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 allowed to be loaded into
the register.

When ali the data has been read fromthe FIFO, the Empty
Flag (EF) will go low, inhibiting further read operations. Once
a write is performed, the Empty Flag (EF) will go high aftert. ..
andaread canbegin. Read Enable (REN) isignoredwhenthe

FIFO is empty.

OUTPUT ENABLE (OF)

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 output data bus
is in a high impedance state.

LOAD (LD)

The IDT72215L and IDT72225L devices contain two 16-bit
offset registers and a 6-bit blank registerwhich canbe loaded
with data from the data inputs, or read on the data 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).
Whenthe Load (LD) pin and Write Enable (WEN) are held low
then data is written into the Full offset register on the second
low-to-high transition of the write clock (WCLK) and into the
blank register on the third transition. The blank register must
be written with ali zeros. The fourthtransition 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 or two offset registers can be written and
then by bringing the Load (LD) pin high, the FIFQ is returned
to normal read/write operation. When the Load (LD) pinis set
low, and Write Enable (WEN) 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 Load (LD) pin is set low and REN is set
low. Data can beread onthe low-to-hightransition of the read
clock (RCLK), when REN is enabled (low).

Aread and a write should not be performed smultaneously
to the offset registers.

Outputs:

FULL FLAG (FF)

The Full Flag (FF) will go low, inhibiting further write opera-
tion, indicating that the deviceis full. If noreads are performed
after Reset (RS), the Full Flag (FF) will go low after 512 writes
for the IDT72215L and 1024 writes for the IDT72225L.

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 op-
erations, indicating the device is empty.

The Empty Flag (EF) is updated on the low-to-high transi-
tion of the read clock (RCLK).

5.1 6




IDT72215L/72225. CMOS
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PROGRAMMABLE ALMOST FULL FLAG (PAF)

The Programmable Almost Full Flag (PAF) will golow 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 (512 - m) writes for the IDT72215L
and (1024 - m) writes for the IDT72225L. The offset ‘m’ is
defined in the FULL offset register.

lithereis no Full offset specified, the Programmable Almost
Full Flag (PAF) default value is 63 for 72215L, and 127 for
72225L. -

The Programmable Almost Full Flag (PAF) going low is up-
dated 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). : :

PROGRAMMABLE ALMOST EMPTY FLAG (PAE)

The Programmable Almost Empty Flag (PAE) will go low
when the read pointer is 'n’ locations less than the write
pointer. The ofiset 'n’is defined in the EMPTY offset register.
I noreads are performed after Reset (RS), the Programmable
Almost Empty Flag (PAE) will go high after n writes for both the
IDT72215L and the IDT72225L. The Programmable Almost

Empty Flag (PAE) will be low when the FIFO is empty up ton
writes, if the read pointer is not moved.

If there is no Empty offset specified, the Programmable
Almost Empty Flag (PAE) default value is 63 for 72215L, and
127 for 72225L. -

The Programmable Almost Empty Flag (PAE) going low is
updated on the low-to-high transition of the read clock
(RCLK). PAE s reset to high on the low-to-high transition of
the wirte clock (WCLK).

HALF-FULL FLAG (HF)
After half of the memory is filled, and at the low-to-high

transition of the next write cycle, the Half-Full Flag (HF) 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 by the low-to-high transition of the read clock
(RCLK). :

DATA OUTPUTS (Q0 - Q17)
Qo - Q17 are data outputs for 18-bit wide data.

) M SELECTION
LD | WEN | weLk 1 . .5 : 0
o WRITING TO OFFSET REGISTERS: EMPTY OFFSET REGISTER
0 J_ EMPTY OFFSET DEFAULT VALUE 003FH (72215) : 007FH (72225)
FULL OFFSET D 4
‘ BLANK REGISTER
INCREMENTING OFFSET REGISTER 17 15 .0
0 1 } COUNTER BUT NOT WRITING:
EMPTY OFFSET FULL OFFSET REGISTER
FULL OFFSET D DEFAULT VALUE 003FH (72215) : 007FH (72225)
BLANK REGISTER :
1 0 § WRITE INTO FIFO 17 8 5 - o
BLANK REGISTER
1 1 f NO OPERATION
DEFAULT VALUE 000000
2761 tbl 08 2761 tbl 09
Figure 2. Write Offset Register
NOTE:

1. The same selection sequence applies to reading from the register. REN‘
is enabled and read is performed on the low-to-high transition of RCLK.

Figure 3. Offset Register Location and Defauit Values
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IDT72215L/72225L CMOS
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

jt——  tgg ————— ]

RS 5( A

) R——— ]
REN, 7
wen 5 XX KX X

[ gy —>~

EF, PAE \ N N
-——— tFlSF —_—T

WA

NN e

Figure 5. Reset Timing® 2761 drw 06
NOTES: _
1. After reset, the outputs will be low if OE = 0 and tri-state if OE = 1.
2. The clocks (RCLK, WCLK) can be free-running during reset.

——————— {CLK ——————————— P

Ev tCLKH tCLKL —po
WCLK ¥ K—\___/

tDH
Vs

K DRI >
DATA IN VALID
1ENS — gl A— tENH
WEN \
NO OPERATION

[ tWFF -—— twFF
FF
— tsKew1(1)
RCLK
REN
Figure 6. Write Cycle Timing 2761 drw 07

NOTE:
1. tskew1 is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee FF will go high during the current clock cycle. If the
time between therising 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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IDT72215L/72225L CMOS

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

t———— ok ————————P
[— tCLKH ——Pta— tCLKL — P
RCLK g N __ 7
tENS tENH NO OPEHATIQQ
REN I j )
- e . —— tREF
EF =~
l—— 1A
Qo - Qn7 I VALID DATA l
/|,— toLz toHz —P‘
o tOE —1I
OE

—  tskewz (")
WCLK M

WEN

WCLK
S |-t

2761 drw 08

Figure 7. Read Cycle Timing

D!
Do- D17 Do (first valid w

D1

rite) >

— !ﬂsr

1SKEW2

A FRL

RCLK M
|- tREF j4
EF
1ENS
REN “!\
OE
- toE "
toLz - n
Q- Q7 1 < Do (D
2761 drw 09
Figure 8. First Data Word Latency after Reset with Simultaneous Read and Write
NOTE:

1. When tskewz > minimum specification, trFaL (maximum) = 1
toLK + tskewz or 1.5 * tCLK + tskewz. The Latency Timing

.5 " {CLK + tskewz. When tskEwz < minimum specification, tFRL (maximum) = either 2.5 *
applies only at the Empty Boundary (EF = LOW).
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IDT72215L/72225L. CMOS

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
NO WRITE NO WRITE
T e D e N s N e Gl
: ——— ] (1) tos ~ o 1)
) tSKEW1 tSKEW1 DATA WRITE
Do- D7 TSTSTST
_ tWFF tWFF tWFF
FF ‘
WEN N\

ROLK N\~ <N\

___ tENS _}J{ tENS ‘;l(
REN .

OE LOW
g tA ———] —— tA
Qo-Qi7 _DATA IN OUTPUT REGISTER" DATA READ >l NEXT DATA READ
o 2761 drw 18
Figure 9. Full Flag Timing
NOTE: :

1. tskew1 is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee FF will go high during the current clock cycle. If the
time between therising edge of RCLK and the rising edge of WCLK is less than tskew1, then FF may not change state until the next WCLK edge.

WCLK -

tos — tDs — ‘

Do- D17 §>|< DATAWRITEMZY???SZ???J DATAWRITE 2 XXX

tENS tENH tENS tENH
<L |k Lk

WEN ]
1SKEW2|~et trAL( - tSKEW2 trrL M
ROLK i %,u
[ tRerF |- " tRer
EF _
REN
OE LOW
) leet—  tA
Qo - Qv7 DATA IN OUTPUT REGISTER DATA READ
2761 drw 19
Figure 10. Empty Flag Timing
NOTE:

1. When tskew2 2 minimum specification, tFRL (maximum) = 1.5 * toL + tskewz. When tskew2 < minimum specification, trrL (maximum) = either 25" -
oLk + tskewz or 1.5 * tCLK + tskewz. The Latency Timing applies only at the Empty Boundary (EF = LOW).




IDT72215L/72225L CMOS
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

[———— tCLK ———
1CLKH o | o fOLKL

o LTI N

tENS —] }4-—
— [— tENH

LD K i

tENS —] [

WEN K

s - [ BLANK REGISTER

—] [— tDH
o0 KKK HAK KA TIAKFHXIIKKKKKK

2761 dw 10

Figure 11. Write Programmable Registers

oLk -
tCLKH o 1 o TCLKL

1ENS —=] [—

1ENS —B] st —

REN K

[— tA BLANK REGISTER

Qo-Qus M UNKNOWN K PAEOFFSET >< PAF OFFSET >/\ / ><Z

2761 drw 11

Figure 12. Read Programmable Registers

tCLKH tCLKL

tEns —| (1) g
]

tENH
WEN
_ < tPAE
PAE n ';.n1F‘IA;:°Cr)dS nwords in FIFO
PAE
RCLK
ENS —

= AN

2761 drw 12
NOTE 1: PAE offset = n. Number of data words written into FIFO already = n.

Figure 13. Programmable Almost Empty Flag Timing
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IDT72215L/722251. CMOS
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

tCLKH tCLKL

WCLK W—

tens | (1) {a—
-

1ENH
WEN
[ ——tPAF
PAF 512'— o Wo(rzl):|S 511 —m words
in FIFO! in FIFO®
RCLK

= <

Figure 14. Programmable Almost Full Flag Timing

2761 drw 13

NOTES:

1. PAF offset =m. Number of data words written into FIFO already = 511 —m for the IDT72215L and 1023 — m for the IDT72225L...
2. 512-mwordsin FIFQ for IDT72215L. 1024 - m words in FIFO for IDT72225L.

3. 511 -mwordsin FIFO for IDT72215L. 1023 - m words in FIFO for IDT72225L.

CLKH CLKL
WCLK
tENS —>
WEN
[—— tHF
HF Half Full + 1
HF or M%r: Half Full or Less
RCLK

{ENS -

= AN

|
2761 diw 14

Figure 15. Half-Full Flag Timing
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IDT72215L/72225L CMOS :
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

OPERATING CONFIGURATIONS:
SINGLE DEVICE CONFIGURATION

Asingle IDT72215/72225 may be used when the applica-
tion requirements are for 512/1024 words or less.

RESET ®S)
WRITE CLOCK (WCLK) READ CLOCK (RCLK)
WRITE ENABLE (WEN) READ ENABLE (REN)
LOAD (D) - " OUTPUT ENABLE (0B
DATA IN (Do-17) IDT DATA OUT (Q-17)
—p|  72215U -
_ 722251 _
~_ FULLFLAG ) EMPTY FLAG (EP
~_ PROGRAMMABLE (PAB PROGRAMMABLE (FAD)
" HALF FULL FLAG (HP

Figure 16. Block Dlagram of Single 512 x 18/ 1024 x 18 Synchronous FIFO

511 13



IDT72215L/72225L. CMOS
SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

WIDTH EXPANSION CONFIGURATION

Word width may be increased simply by connecting the
carresponding input control signals of multiple devices.
Asynchronous status flags (PAE, HF, and PAF) can be
detected from any one device. Synchronous status flags (EF
and FF) should be gated through an AND gate because the

RESET (RS

l

flag deassertions may vary among different FIFOs by one
cycle. Figure 17 demonstrates a 36-word width by using two
IDT72215L/72225Ls. Any word width can be attained by
adding additional IDT72215L/72225Ls. Please see the Appli-
cation Note AN-83 "Width Expansion of SyncFIFOs (Clocked
FIFOs).

RESET (RS

DATAIN (D) 36, { 18, > 18,
4 ’ 4 READ CLOCK (RCLK)
WRITE CLOCK (WCLK) ¢ — — — — - HERD ENADLE B
______ IR
WRITE ENABLE (WEN) ¢ — — — — _
LOAD D) p————— —b OUTPUT ENABLE 0B
——— — — — — —
— P —— — — P PROGRAMMABLE (FAP)
PROGRAMMABLE (PAB o7 DT
HALF FULL FLAG (HP) 72215 722151/
722251 722251 _
EMPTY FLAG (EP
< < F g— —F T >—>
FULL FLAG FF) 18 DATA OUT (Q), 36 >
187 I 7 7
U_rf FIRST LOAD (FL) t4t_—f

= WRITE EXPANSION IN (WX) ~—
READ EXPANSION IN (RX)

Figure 17. Block Diagram of 512 x 36/ 1024 x 36 Synch

FIFOM y Used in a Width Expansion Configuration

NOTE:

1. Flag detection is accomplished by monitoring the flag signals on either (any) device used in width expansion configuration. Do nat connect any

output control signals together.

DEPTH EXPANSION

The IDT72215L/72225L can be adapted to applications
when the requirements are for greater than 512/1024 words.
Depth expansion is possible by using expansion logic to direct
the flow of data. A typical application would have the expan-
sion logic alternate data accesses from one device to the next

in a sequential manner. Please contact IDT Applications En-
gineering for details.

The 72215LB/72225L.B Depth Expandable versions of this
part incorporate an on-chip depth expansion technique.
Please see the 72215LB/72225L B datasheet for details. The
72215LB/72225LB version will supersede this part.

5.11
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Integrated Device Technology, Inc.

CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFO)
256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT
2048 x 18-BIT & 4096 x 18-BIT

PRELIMINARY
IDT72205LB
IDT72215LB
IDT72225LB
IDT72235LB
IDT72245LB

FEATURES:

256 x 18-bit memory array (72205B)

512 x 18-bit memory array (72215B})

1024 x 18-bit memory array (72225B)

2048 x 18-bit memory array (72235B)

4096 x 18-bit memory array (72245B)

15ns read / 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

Hali-Full flag capability in a single device configuration
Output enable puts output data bus in high impedance
state

High-performance submicron CEMOS™ technology
Available in a 68-lead flat pack (FP), pin grid array (PGA),
and plastic leaded chip carrier (PLCC)

Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT72205LB/72215LB/722251 B/72235LB/722451.B
are very high speed, low-power first-in, first-out (FIFO)
memoaries with clocked read and write controls. These FIFOs
are applicable for a wide variety of data buffering needs, such
as optical disk controllers, local area networks (LANs), and
interprocessor communication.

e o o o s+ o o o o o o o o

Both 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 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 or the two clocks can run asynchronous
of one another for dual clock operation. An output enable pin
(OFE) is provided on the read port for three-state control of the
output.

The synchronous FIFOs have two fixed flags, Empty (ER
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 FIFOQ is used in a single device
configuration. .

The ' IDT72205LB/72215LB/72225LB/72235LB/72245LB
are depth expandable using a daisy-chain technique. The Xl
and XO pins are used to expand the FIFOs. In depth
expansion configuration, FL is grounded on the first device
and set to high for all other devices in the daisy chain.

TheIDT72205LB/72215LB/72225LB/72235LB/722451.Bis
fabricated using IDT's high speed submicron CEMOS™ tech-
nology. Military grade product is manufactured in compliance
with the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM WEN  wotk

Do-D17

L —» FE
| —» PAF
|WanE CONTROL : e =2 B
oGic -
s > HHOR0)
512x18
1024x18
2048x 18
WRITE PONTER
Wr" READ CONTROL
X —» LOGIC
fon =]
RXI —]
RXO -
<
2766 drw 01
SyncFIFO and CEMOS are trademarks of Integrated Device Technol inc RCLK REN
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992

©1992 Integrated Device Technology, Inc.

DsSC2037/4
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1DT72205LB/72215L8/72225L.B/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

x
[a] [m] a
ﬁgtzdﬁgmwgzmgtﬁzf
caaceeBlolRSGhScabo
1 Vee [ @3 [GND | Qo [WXOHF| RXI | Vec |WEN | FL
LILJLILILALILIL ) ILdLALdLILaLSLIL)
| = | == | e — 9876543 2116867666564636261
10 GND | Q4 Q2 Qi RXO FF | PAF | WXI |WCLK| PAE DO Di4 b 60: Ve
D13 50C] Qus
09 Q6 | Qs D2 D1 D12 58: Qia
D11 57C1 GND
08 Q7 | Vee D4 | D3 D1o 5671 Q2
Ds 551 Qn
07 |GND| Q8 D& | D5 Vee 5401 Vco
Ds 53C1 Quo
06 | atw| as Ge8-1 aND | D7 | GND ‘5277 Qo
D7 51C 1 GND
05 | a1 | vee vee | D8 Ds Qs
Pin 1 Designator Ds Qr
04 |anp| a2 pto | pe D4 Vce
D3 Qs
03 | a4 | ais D12 | D11 D2 Qs
- D1 GND
02 | vee | Q15 | Q16 | vec [GND | BS | (D |RCLK [ D17 | D14 | D13 Do Q4
839404
p— ——— irirar
01 GND | Q17 EF Vee OE EN [{GND | D16 | D15
x
s
A B [¢] D E F G H J K L (&)
2766 drw 02a g E 2766 drw 02b
PGA
TOP VIEW PLCC
TOP VIEW
OsoQ@au-0o O ¢ o
TR Ze-ro =
065505903585588383
" |||I‘||| | \I
LIS 0 SS9 5 ) 8 8 8 ) 8 8 1
66 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52
Q15 <4 51— vce
GND 2 s [C————— a3
Qie C————T|, WC——————— Q2
a7 4 4 [C————1 GND
vcc =] wC————— q1.
EF =] P wC—————1 Qo
GND ]7 45 [C———————— RXO
vce |8 M{C " WXOFF
S : F68-1 Y= E—- 4
(o] 10 2Cc———— RXl
|10} soms— ET1 “C——1 FAF
RENC———— |2 L [—  V/e e}
ROLK C————— s W$C————— WX
GND C———————| B[C————— WEN
D17 C——————1| s 7 [C—————— WCLK
(5L e—] R 1 K] [— =
C——————1
D15 1 5 16 20 21 22 20 24 25 28 27 28 20 30 31 32 33 34 |5 PAE

o
a

D3

© 0
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D7

s
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838 82
> (0]
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TOP VIEW
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2766 drw 03
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IDT72205LB/722151L.B/72225LB/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

Symbol Name Vo Description

Do-D17 Data Inputs | Data inputs for a 18-bit bus.

RS Reset | When RSis 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 | When WEN is low, data is written into the FIFO on a LOW-to-HIGH transition of WCLK, if
the FIFQ is not full.

WEN Write Enable | 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 | When REN is low, data is read from the FIFO on a LOW-to-HIGH transition of RCLK, if
the FIFO is not empty.

REN Read Enable | 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 | 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.

D Load | When D is LOW, data on the inputs Do-D11 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 Qo—Q11 is read from the offset and depth registers on the LOW-to-
HIGH transition of the RCLK, when REN is LOW.

FL First Load | 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.

WX Write Expansion I | Inthe single device or width expansion configuration, WXl is grounded. In the depth

Input expansion configuration, WXI is connected to WXO (Write Expansion Out) of the
previous device.

RXI Read Expansion | In the single device or width expansion configuration, RXTis grounded. In the depth

. Input expansion configuration, RXI is connected to RXO (Read Expansion Out) of the previous
device.

EF Empty Flag O | When EFis LOW, the FIFO is empty and further data reads from the output are inhib
ited. When EF is HIGH, the FIFO is not empty. EFis synchronized to RCLK.

PAE Programmable O | When PAEis LOW, the FIFO is almost empty based on the offset programmed into the

Almost-Empty Flag FIFO. The default offset at reset is 31 from empty for 722058, 63 from empty for
722158, and 127 from empty for 72225B/72235B/72245B.
PAF Programmable O | WhenPAFis LOW, the FIFO is aimost full based on the offset programmed into the
Almost-Full Flag FIFO. The default offset at reset is 31 from full for 72205B, 63 from full for 72215B, and
127 from full for 72225B/72235B/72245B.

FF Full Flag O ]| When FFis LOW, the FIFO is full and further data writes into the input are inhibited.
When FF is HIGH, the FIFQ is not full. FFis synchronized to WCLK.

WXO/HF Write Expansion O | Inthe single device or width expansion configuration, the device is more than half full

OuvHali-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 (o] 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.

Qo-Q17 Data Outputs O | Data outputs for a 18-bit bus.

vce Power Eight +5 volt power supply pins.

GND Ground Eight ground pins.

2766 tbl 01
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IDT72205LB/72215LB/72225L.B/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

RECOMMENDED DC

Symbol Rating Commercial| Mlilitary | Unit OPERATING CONDITIONS
VTERM. | Terminal Voltage | -0.5t0+7.0 | -0.5t0 +7.0| V Symbol Parameter Min. | Typ.| Max. | Unit
with respect to GND Vcem | Military Supply 45| 5.0 | 55 \
TA Operating 0to+70 |-55t0 +125| °C Voltage
Temperature Vcee | Commercial Supply 45| 50| 55 \"
Telas | Temperature Under | =565 to +125 | -65t0 +135| °C Voltage
Bias ) GND Supply Voltage 0 0 0 \Y
Ts1G Storage -55t0 +125 | 65t0 +155| °C VIH Input High Voltage 2.0 - - v
Temperature Commercial
lout | DC Output Current 50 50 mA ViH "\'A‘Fl’““ High Voltage 22 — [ — Vv
ilitary .
NOTE: ' 2768 W02 vi) | input Low Voltage — ] —] o8]V
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- Commercial & Military .
INGS may cause permanentdamage to the device. This is astress rating only
and functional operation of the device at these or any other conditions above  NOTE: 2766 thl 03
those indicated in the operational sections of this specification is notimplied. - 1. 1.5V undershoots are allowed for 10ns once per cycle.
Exposure to absolute maimum rating conditions for extended periods may
affect reliabilty.
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V + 10%, TA = 0°C to +70°C; Military: Vcc = 5V £ 10%, TA = -55°C to +125°C)
IDT72205LB IDT72205LB
IDT72215LB IDT72215L.B
IDT72225L8 IDT72225LB
IDT72235LB IDT72235LB
IDT72245LB IDT72245LB
Commercial Military
teLk = 20, 25, 35, 50ns | tcLk = 25, 30, 35, 50ns
Symbol Parameter Min. | Typ. | Max. { Min. | Typ. | Max. Unit
It Input Leakage Current (any input) -1 - 1 -10 — 10 ‘pA
ILo®® Output Leakage Current ‘ -10 —_ 10 -10 - 10 pA
VoH Output Logic “1” Voltage, IOH = -2 mA 2.4 — —_ 24 — - \
VoL Output Logic “0” Voltage, |OL = 8 mA —_ —_ 0.4 - - 0.4 v
lcc1® | Active Power Supply Current —_ — 200 — —_ 250 | mA
lcc2® Average Standby Current (All Input = VCC ~ 0.2V, —_ —_ 70 — —_ 85 mA
except RCLK and WCLK which ars free-running)

NOTES:

1. Measurements with 0.4 < VIN < Vcce.

2. OE 2 V4, 0.4 < Vour < Vee.

3. Tested at f = 20 MHz with outputs open.

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol | Parameter® | Conditions Max. Unit
CiN® Input VIN = 0V 10 pF
Capacitance
Cout{'@ | Output VOUT =0V 10 pF
Capacitance
NOTES: 2766 tbl 05

1. With output deselected, (OE=High).
2. Characterized values, not currently tested.

2766 1bl 04
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)
256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V + 10%, TA= 0°C to +70°C; Military: VcC = 5V + 10%, TA = -55°C to +125°C)

Commercial ) Commerclal and Military
72205LB15 | 72205LB20 | 72205L.B25 | 72205LB35 | 72205LB50
72215LB15 | 72215LB20 | 72215LB25 | 72215LB35 | 72215LB50
72225LB15 | 72225LB20 | 72225LB25 | 72225LB35 | 72225LB50
72235LB15 | 72235LB20 | 72235LB25 | 72235LB35 | 72235LB50
72245LB15 | 72245L.B20 | 72245LB25 | 72245LB35 | 72245LB50
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
fs Clock Cycle Frequency — | 667 | — 50 — 40 — |286 | — 20 |[MHz
A Data Access Time 2 10 2 12 3 15 3 20 3 25 | ns
toLK Clock Cycle Time 15 — 20 — 25 — 35 —_ 50 — | ns
teLkH Clock High Time 8 — 10 — 14 —_ 20 — |ns
tCLKL Clock Low Time 8 - 10 —_ 14 — 20 — | ns
tDs Data Set-up Time 5 — 6 - 7 — 10 — | ns
tDH Data Hold Time 1 — 1 — 2 — 2 — | ns
tENS Enable Set-up Time 5 —_ 6 — 7 —_ 10 — | ns
tENH Enable Hold Time 1 — 1 - 2 — 2 — | ns
tRS Reset Pulse Width(" 20| — 25| — ]33 | —|[s| —|ns
tRss Reset Set-up Time 12 — | 15 — 20 _ 30 — | ns
tRSR Reset Recovery Time 12 — 15 — 20 — 30 — | ns
tRSF Reset to Flag and Output Time — 35 —_ 40 — 45 —_ 50 | ns
toLz Output Enable to Output in Low Z? 0 — o | — 0 — 0 — |ns
toE Output Enable to Output Valid — 9 — 12 — 15 —_ 20 | ns
toHz Output Enable to Output in High 29 1 9 1 12 1 15 1 20 | ns
tWFF Wirite Clock to Full Flag — 12 —_ 15 — 20 — 30 | ns
tREF Read Clock to Empty Flag — 12 —_ 15 - 20 —_ 30 | ns
tPAF Clock to Programmable — 30 — 35 - 40 —_ 40 | ns
Almost-Full Flag
tPAE Clock to Programmable _ 30 —_ 35 —_ 40 —_ 40 | ns
Almost-Empty Flag
tHF Clock to Half-Full Flag - 28 -_ 30 — 35 — 40 — 40 | ns
txo Clock to Expansion Out - 10 —_ 12 —_ 15 —_ 20 —_ 30 | ns
i Expansion In Pulse Width 6.5 —_ 8 —_ 10 —_ 14 —_ 20 — | ns
txis Expansion In Set-Up Time 5 — 8 —_ 10 —_ 15 — 20 — | ns
tskew1 | Skew time between Read Clock & 10 — 14 — 16 | — 18 — 20 — | ns
Write Clock for Full Flag
1SKEW2 Skew time between Read Clock & 10 —_ 14 —_ 16 — 18 —_ 20 — | ns
Wirite Clock for Empty Flag
2766 tbl 06
NOTES:
1. Pulse widths less than minimum values are not allowed.
2. Values guaranteed by design, not currently tested. 5V
1.1K
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V D.U.T
Input Rise/Fall Times 3ns 6800 30pF*
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V 1 2766 drw 04
Output Load See Figure 1 )
Figure 1. Qutput Load

2766 tol 07 * Includes jig and scope capacitances.
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IDT72205LB/72215LB/722251 B/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SIGNAL DESCRIPTIONS:
INPUTS:

DATA IN (Do - D17)
Data inputs for 18-bit wide data.

CONTROLS:

RESET (RS)

Reset is accomplished whenever the Reset (RS) input is
takento alow 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), Half-Full Flag (HF), and Programmable Almost-Full
Flag (PAF) will be reset to high after tRsF. The Empty Flag (EF)
and Programmable Almost-Empty Flag (PAE) will be reset to
low after trsF.

WRITE CLOCK (WCLK)

Awrite 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 or
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 any on-going read opera-
tion.

When Write Enable (WEN) is high, the input register holds
the previous data and no new data is loaded into 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 twrF
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
awrite is performed, the Empty Flag (EF) will go high after trer
and aread canbegin. Read Enable (REN)isignored whenthe
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 (OF) is disabled (high), the Q output data bus
is in a high impedance state.

LOAD (LD)

The |DT72205LB/72215LB/72225LB/72235LB/72245LB
devices contain two 12-bit offset registers 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 D0-D11 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 low-to-hightransition of the write
clock (WCLK). The third transition of the write clock (WCLK)
again writes to the Empty offset register.

However, writing all offset registers does not have to occur
atonetime. Oneortwo offset registers can be written and then
by bringing the Load (LD) pin high, the FIFO is returned 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 canbe read on the low-to-hightransition of the read
clock (RCLK) when REN is enabled (low).

A read and awrite should notbe performed simultaneously
to the offset registers.

5 | WeN | wok™ | seLEcTioN
0 0 f WRITING TO OFFSET REGISTERS:
~ EMPTY OFFSET
FULL OFFSET
0 1 INCREMENTING OFFSET REGISTER
. COUNTER BUT NOT WRITING:
EMPTY OFFSET
FULL OFFSET
1 0 5 WRITE INTO FIFO
1 1 5 NO OPERATION
NOTE: 2766 drw 05

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

5.12 6



IDT72205LB/722151.B/72225LB/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)
256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FIRST LOAD (FD) '

First Load (FL) is grounded to |nd|cate operation in the
Single Device or Width Expansion mode. inthe Depth Expan-
sion configuration, First Load (FL) is grounded to indicate 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.) BN

WRITE EXPANSION INPUT (WXI)

This is a dual purpose pin. Write Expansion ln (WXI) is
grounded to indicate operation in the Single Device or Width
Expansion mode. Write Expansion In (WXI) is connected to
Write Expansion Out (WXO) of the previous device in the
Depth Expansmn or Daisy Chain mode.

READ EXPANSION INPUT (RXI)

This is a dual purpose pin. Read Expansion In (_) 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 devnce in 1he
Depth Expansnon or Daisy Chain mode.

OUTPUTS:

FULL FLAG (FF)__

The Full Flag (FF) will go low, inhibiting further write opera-
tion, indicating that the deviceis full. If noreads are performed
after Reset (RS), the Full Flag (FF) will go low after 256 writes
for the 1DT72205L8, 512 writes for the 1DT72215LB, 1024
writes for the IDT722251B, 2048 writes for the IDT72235LB
and 4096 writes for the IDT722451L8. - -

TABLE | — STATUS FLAGS

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).

EMPTY OFFSET REGISTER

'~ DEFAULT VALUE '
001FH (72205) 003FH (72215):
007FH (72225/72235/72245)

FULL OFFSET REGISTER -

DEFAULT VALUE
001FH (72205) 003FH (72215):
007FH (72225/72235/72245)

NOTE: 2766 drw 06
1. Any bits of the offset register not being programmed should be setto zero.

Flgure 3. Offset Register Location and Default Values

Number of Words In FIFO
72205 72215 72225 72235 72245 FfF | FAF | HF | PAE | FF
0 0 0 0 0 H . H H L L
1ton() 1ton() 1ton 1tonf! 1ton() H H H L H
(n+1) t0 128 (n+1) to 256 (n+1) to 512 (n+1) o 1024 (n+1) to 2048 H H H H H
129 to (256-(m+1)) | 257 to (512-(m+1)) | 513 to (1024-(m+1)) | 1025 to (2048-(m+1)) | 2049 to (4096-(m+1))| H H L H | H
(256-m) @10 255 | (512-m) @0 511 | (1024-m) @10 1023 | (2048-m) (@) t0 2047 | (4096-m) (@) t0 4095 H L L H H
256 512 1024 2048 4096 L L L H H
NOTES: 2966 tbl 08

1. n=Empty Offset (Default Values : 72205 n=31, 72215 n = 63, 72225/72235/72245 n = 127)
2. m = Full Offset (Default Values : 72205 n=31, 72215 n = 63, 72225/72235/72245 n = 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 (256-m) writes for the IDT72205LB,
(512-m) writes for the IDT72215LB, (1024-m) writes for the
IDT72225LB, (2048-m) writes for the IDT72235LB and
(4096—m) writes forthe IDT72245LB. 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 31 away
from completely full for 72205LB, 63 away from completely full
for72215LB, and 127 away | from completely full for 72225LB/
72235LB/72245LB.

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 PAF is asychronous.

5.12 7




IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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 inthe EMPTY offset register.

If there is no Empty offset specified, the Programmable
Almost Empty Flag (PAE) will be low when the device is 31
away from completely empty for 72205LB, 63 away from com-
pletely empty for 72215LB, and 127 away from completely
empty for 72225LB/72235LB/72245LB.

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 PAF is asychronous.

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 by 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 writes to the last location of memory.

READ EXPANSION OUT (RXO)

Inthe 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 lastlocation of memory.

DATA OUTPUTS (Qo-Q17)
Qo-Q17 are data outputs for 18-bit wide data.

S l—
R
PSS

1. After reset, the outputs will be low if OE = 0 and tri-state if OE = 1.
2. The clocks (RCLK, WCLK) can be free-running during reset.

Figure 5. Reset Timing!?




IDT72205LB/72215LB/72225LB/72235LB/72245L.B SyncFIFO™ (CLOCKED FIFO) . -
256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

[—— tok —
*+— oy torke —

WCLK 7]
. tps f‘DH

oo-07 JOXXXKXXX P RUKRXXUKRXKHKXAR_ <KX

DATA IN VALID

at— teyg — B T tenn

VER K 7/ N

[ tyer — [ tyrr

FF J

— tokews("

RCLK

= /7

2766 drw 08

NOTE:
1. tskew1 is the minimum time between arising RCLK edge and a rising WCLK edge to guarantee Lhatﬁfwill go high during the current clock cycle. Ifthe
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 6. Write Cycle Timing
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO) L S
256 x 18-BIT, 512 x-18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

tens tenn NO OPERATION—
REN ) i ! // ) \\\\
—— e —P [ trer
= R v

l— 1, ——7
Qo - Qu7 )ﬁm( VALID DATA >——————
t
oz . tonz —>

toe —P‘

tskews!  —pp

WCLK

W\

2766 drw 09

NOTE:
1. tskewz is the minimum time between a rising WCLK edge and a rising RCLK edge to guarantee that EF will go high during the current clock cycle. If the
time between the rising edge of WCLK and the rising edge of RCLK is less than tskewz, then EF may not change state until the next RCLK edge.

Figure 7. Read Cycle Timing




1DT72205LB/722151.B/722251.8/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
wek TN A N S S S
tos ~

Do- D17 Dy {first valid write>< Dy X D2 X D3 N D4

tens

&)
f— —_—
trRL

{a—— tskew:

tRer —j

_ﬂ_ ta <-tA

Qo - i7 Do D1

oLz

2766 drw 10

NOTES:
1. When tskewz = minimum specification, tFRL (maximum) = toik + tskewz. When tskewz < minimum specification, tFRL (maxxmum) either 2" tcLK +

tskewz ortcLk + tskewz. The Latency Timing applies only at the Empty Boundary (EF = LOW).
2. The first word is available the cycle after EF goes high, always.

Figure 8. First Data Word Latency after Reset with Simultaneous Read and Write

5.12 1



IDT72205LB/72215LB/72225LB/72235LB/722451.B SyncFIFO™ (CLOCKED FIFO) i
256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT _ MILITARY AND COMMERCIAL TEMPERATURE RANGES

N

NO WRITE NO WRITE
WeLK ‘K./W[x_/

() tos~ o tos
SKEW1 DATA WRIT!

Do- D17 /\X\mi\[\ \K\A DATAWRITEX\/<\/\ \OW -

twer

.

tsKEw1

N N\
' -~ [ tenn ’tENS [ tenn
REN ‘]'/ _J/

OE LOW

-— 1, —> - 1, —>
C-Q7  DATAIN OUTPUT REGISTER DATA READ NEXT DATA READ

2766 drw 11

RCLK

m\
N

Figure 9.  Full Flag Timing

NOTE:
1. tskew1 is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that FF will go high 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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IDT72205LB/72215LB/722251LB/722351.B/72245L.B SyncFIFO™ (CLOCKED FIFO)
256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4086 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

WCLK M/
tos tos
~ ~
Do- D7 Qj/ DATA WRITE ] DATAWRITE 2X X X XXX

tENS \ { tENH tENS ( 1ENH

sl | ) Sy

1) | )

lg———— — tFRL —_— —y————————— tFRL
[— tSKEW2
RCLK
EF
REN
OE LOW
- 1A
Qo - Q17 DATA IN OUTPUT REGISTER DATA READ
2766 drw 12
Figure 10. Empty Flag Timing
NOTE:

1. When tskewz > minimum specification, tFRL (maximum) = tcLk + tskewa. When tskewz < minimum specification, trRL (maximum) = either 2 * toLk +
tskewz. ortoLK + tskewz. The Latency Timing apply only at the Empty Boundary (EF = LOW).
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IDT72205LB/722151.B/72225LB/72235LB/72245LB SyncFIFO™ (CLOCKED FIFOQ)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
[——— 1CLK ——»
tCLKH o tCLKL
WOk __ 7 N S N
tENS \ /- tENH
LD O
N} | A
LENS -
N
WEN \\\\
DS - |~ 1DH
N |
PAE OFFSET
o RIS
PAE OFFSET PAF OFFSET Do-D11  omedw 1

la——— toLK ——»]

Figure 11. Write Programmable Registers

2N N SN N
o
AT

1CLKH = -l 1 1CLKL
RCLK 7
N
o AN
N
REN AN

e——1n PAE OFFSET

@-ars SR X XK XK UNKNOWN paE OFFsET ) PAFOFFSET XX

2766 drw 14

Figure 12. Read Programmable Registers
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IDT72205LB/72215LB/7222518/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)
256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

tCLKH fCLKL

WoLk A S N N

- 'lENS\ /—!ENH
= |77

[— tPAE
n + 1 words :
PAE in FIFO n words in FIFO
trPAE
RCLK
tENS \

- =

2766 drw 15
NOTE:

1. PAE is offset = n. Number of data words written into FIFO already = n.
Figure 13. Programmable Almost Empty Flag Timing

tCLKH | toLKL

woLK N N N
m

ENS \ /-— tENH

=
m
Z

Full — m words
in FIFO(2)

Full = m + 1 words
in FIFO(3)

RCLK

RE

2766 drw 16

NOTES:

1. PAF offset = m. Number of data words written into FIFO already = 256 - m + 1 for the IDT72205B, 512 - m + 1 for the IDT72215B, 1024 - m + 1 for the
IDT72225B, 2048 ~ m + 1 for the IDT72235B and 4096 — m +1 for the IDT72245B.

2. 256-mwordsinlDT722058,512-mwordsiniDT72215B, 1024 - mwordsin IDT72225B, 2048 - mwordsin IDT72235B and 4096 —mwordsin IDT72245B.

3. 256 -m + 1 words in IDT72205B, 512 - m + 1 words in [DT72215B, 1024 - m + 1 words in IDT72225B, 2048 —m + 1 words in IDT72235B and 4096 —m
+1 words in |DT722458B.

Figure 14. Programmable Almost-Full Flag Timing




IDT72205LB/72215LB/722251.B/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

tCLKH tCLKL

weLK N L
tENS tENH
~ |~

WEN \S;ﬂ

[—— tHF
mF Half Full + 1
Half Full or Less or More Half Full or Less
RCLK
tENS\
REN
J 2766 drw 17
Figure 15. Half-Full Flag Timing

toLm

we /N~

— tyo

S

tENS\
WER N |

| 2766 drw 18

NOTE:
1. Write to Last Physical Location.

Figure 16. Write Expansion Out Timing

Yotk

l— tyo

‘ENS\
REN NN |

2766 drw 19
NOTE: I
1. Read from Last Physical Location.

Figure 17. Read Expansion Out Timing
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IDT72205LB/72215LB/722251.B/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO) ‘- -
*256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

2766 drw 20

Figure 18. Write Expanslion In Timing

-— 1y —

[— tyx|s
RCLK

2766 drw 21

Figure 19. Read Expansion In Timing

OPERATING CONFIGURATIONS

SINGLE DEVICE CONFIGURATION o

A single IDT72205LB/72215LB/72225LB/72235LB/  Configurationwhenthe Write Exansion In (WXI), Read Expan-
72245 B may be used when the application requirementsare  sion In (RXI), and First Load (FL) control inputs are grounded
for256/512/1024/2048/4096 words or less. The IDT72205LB/  (Figure 20).

72215LB/72225LB/72235LB/72245LB are in a single Device

L RESET ([S)

WRITE CLOCK (WCLK)’ READ CLOCK (RCLK)
WRITE ENABLE (WEN) > READ ENABLE (REN)
LOAD (D) DT OUTPUT ENABLE (OB

» roose  [@
DATA IN (Do - D17) 72215LB/ DATA OUT (Go- Q17)
{ ’ 72225L8/ >
— 2235 -

< FULL FLAG (FF) 7722245';_%/ EMPTY FLAG (EF) >

< PROGRAMMABLE (PAB) PROGRAMMABLE (PAF) >
HALF-FULL FLAG (HBH

<

FIRST LOAD (FT) t i f READ EXPANSION IN (RXI)
—  WRITE EXPANSION IN (WXj 2766 drw 22

Figure 20. Block Diagram of Single 256 x 18/512 x 18/1024 x 18/2048 x 18/4096 x 18 Synchronous FIFO
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IDT72205LB/72215L.B/72225LB/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)

256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT

WIDTH EXPANSION CONFIGURATION

Word width may be increased simply by connecting to-
gether the contro! signals of multiple devices. Statusflagscan
be detected from any one device. The exceptions are the
Empty Flag and Full Flag. Because of variations in skew
between RCLK and WCLK, it is possible for flag assertion and
deassertion to vary by one cycle between FIFOs. To avoid

MILITARY AND COMMERCIAL TEMPERATURE RANGES

problems the user must create composite flags by ANDing the
Empty Flags of every FIFO, and separately ANDing all Full
Flags. Figure 21 demonstrates a 36-word width by using two
IDT72205B/72215B/72225B/72235B/72245Bs.  Any word
width canbe attained by adding additional IDT72205B/72215B/
72225B/72235B/72245Bs. Please see the application note
AN-83 "Width Expansion of SyncFIFO (Clocked FIFOs).

RESET (RS RESET (RS
DATAIN (D) 36, | 18, 18, ; , , ‘
V4 V4 ’ V4
, READ CLOCK (RCLK)
WRITE CLOCK (WCLK) — ———— - READ ENABLE (75N
—————— —————
WRITE ENABLE I — — — — — —
— WENSL ] > OUTPUT ENABLE (OB
LOAD (D ¢ — — — — — ] s
LS I Sy Tooosier | PROGRAMMABLE (PAR)
PROGRAMMABLE (PAB 72205LB/ . 7221508/
HAFFULLFLAG @R | 722000 TasaeLey
72235I|._BB( 7224518 EMPTY FLAG (ER
__72245LB _ = >_>
4—_ FF_ —— _EF___I FF EF )
FULL FLAG (FP) 18 DATAOUT(Q), 36
T‘I 7 >

Lt

= WRITE EXPANSION IN WX ~
READ EXPANSION IN (RXJ)

FIRST LOAD (FT) U_C—f ‘

NOTE:
1. Do not connect any output control signals directly together.

2766 drw 23

Figure 21. Block Diagram of 256 x 36/512 x 36/1024 x 36/2048 x 36/4096 x 36 Synchronous FIFO Memory Used in a
Width Expansion Configuration .

DEPTH EXPANSION CONFIGURATION
(WITH PROGRAMMABLE FLAGS)
The IDT72205LB/72215LB/72225LB/72235L.B/72245LB can
easily be adapted to applications requiring more than 256/
512/1024/2048/4096 words of buffering. Figure 22 shows
Depth Expansionusing three IDT72205LB/72215.B/72225LB/
72235LB/722451 Bs. Maximum depthis limited only by signal
loading. Follow these steps:
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 24. -

. 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 24.
. All Load (LD) pins are tied together.
. The Hali-Full Flag (HF) is not available in the Depth
Expansion Configuration.
EF, FF, PAE, and PAF are created with composite
flags by ORing together every respective flags for
monitoring. The composite PAE and PAF flags are not

precise.

7.

5.12
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IDT72205LB/722151.B/722251B/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO)
256 x 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4086 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

E IDT
72205L8/
72215L8/

’ 7222518/
72235L8/

__ Vee 72245 B
FIRSTLOAD (D) | |

IDT
72205L8/ DATAOUT (Q)

72215LB/ >

| I 7222518/
| Vec| 72235LB/
FIRSTLOAD (fT)| | 72245LB

DATAIN (D) | I

WRITE CLOCK (WCLK)’ O AXO | READ CLOCK (RCLK)
WRITE ENABLE (WEN) . READ ENABLE (FEN)
— IDT —
OUTPUT ENABLE ©
RESET (RS 722058/  |og (©B
7221508/
7222518/
LOAD ('-D) P ooase
72245L8
= _ _ —EF
—FF BF—
PAF < W_T _ﬁl;’(—zl\'ﬁ —~ PAE

FIRST LOAD (FL) ‘T

2766 drw 24

Figure 22. Block Diagram of 768 x 18/1536 x 18/3072 x 18/6144 x 18/12288 x 18 Synchronous FIFO Memory
With Programmable Flags used in Depth Expansion Configuration
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Integrated Device Technology, Inc.

CMOS PARALLEL FIFO
64 x 4-BIT AND 64 x 5-BIT

IDT72401
IDT72402
IDT72403
1DT72404

FEATURES:

* First-In/First-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 CEMOS™ 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-In/First-Out memories organized 64 words
by 4 bits. The IDT72402 and IDT72404 are asynchronous
high-performance First-In/First-Out memories organized as
64 words by 5bits. The IDT72403 and IDT72404 also have an

* o o o o o

Output Enable (OE) pin. The FIFOs accept 4-bit or 5-bit data
atthe datainput (Do-D3,4). The stored data stack up on a first-
inffirst-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 locationin the stack. The Input Ready (IR) signal acts like
a flag to indicate when the input is ready for new data
(IR = HIGH) or to signalwhen the FIFO isfull (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 Shitt 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 manutactured in compliance with
the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

— | INPUT QUTPUT ity OE (IDT72403 and
sl oL WRITE POINTER ENABLE |DT§ Ao
IR «— LoaGIC WRITE MULTIPLEXER l
Dos MEMORY — T
D DATAIN ARRAY - DATAout
(IDT72402 [+ Q4 (IDT72402 and
and IDT72404) - )
. s READ MULTIPLEXER
MR —— "',’:{ESTEETR OUTPUT [*—— SO
READ POINTER CONTROL ,
LOGIC |——* OR

CEMOSisa of Device Technol Inc.

2747drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technology, Inc.

DSC-2011/4
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IDT72401, IDT72402, IDT72403, IDT72404

CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
IDT72401/1DT72403 IDT72402/IDT72404 (IDT72404 Onty)
—_ _ J— \/

NGOED Ot 1 Vee NCOE® 1~ 18 vee E [+ 20 [1 Vee
ROz 1511 SO IR 2 173 so NC 2 19 1 NC
sifa P161, 14[J OR s1 s 1s[1 OR IR O3 181 SO
Do+ DI®T Pl Q Do 4 p1s1, 15 Qo si 4 171 OR
D1 s s016-1 12 [1 Q1 } pr Qs D181 140 Q4 Do O 5 16 [ Qo
D2 s 1[0 Qe D2 ge & . 10 D1 O s 150 af
Dz O 7 101 Qs D3 O7 121 Qa D2 O 7 140 Q2

GND [ 8 90 MR Ds Os " Qs Dz O 8 131 Qs .
GND o 10 [0 MR O )
DIP/SOIC 2747 drw 02 D4 9 12 Q4
TOP VIEW DIP/SOIC 2747 drw 03 GND 10 1 1 MR
. TOP VIEW

NOTES: ; . CERPACK 2747 drw 08

1. Pin 1: NC - No Connection IDT72401, OE - IDT72403 TOP VIEW

2. Pin1: NC - No Connection IDT72402,0E - IDT72404

ABSOLUTE MAXIMUM RATINGS(") RECOMMENDED OPERATING CONDITIONS

Symbol Rating Commercial| Military | Unit Symbol Parameter Min. | Typ. | Max. | Unit

VTERM | Terminal Voltage | -0.5t0+7.0 | -0.56t0+7.0| V Vce Mil. Supply Voltage 4.5 5.0 55| V
W“gSSSPem Vcc | Com'l. Supply Voltage | 45 | 50 | 55| Vv
to - - GND | Supply Voltage 0 0 0 v
TA Operating Temp. 0to +70 -55t0+125| °C Vin Input High Voltage 20 T — v
TelAS Temperature -55t0 +125 | -65t0 +135| °C ) - -
Under Bias VL Input High Voltage — — 08 | V
o NOTE: 2747101 03
Tsta Storage Temp. -5510 4125 | -6510+150| °C | {74 5v undershoots are allowed for 10ns once per cycle.
lout DC Output 50 50 mA
Current CAPACITANCE (TA = +25°C, f = 1.0MHz)
NOTE: 2747 16101 o)
1. Stresses greater than those listed under ABSOLUTE MAXIMUM Symbol Parameter Conditions | Max. | Unit
RATINGS may cause permanent damage to the device. This is astress i : -
rating only and functional operation of the device at these or any other Cin Input Capacitance ViN =0V 5 PR
conditions above those indicated in the operational sections of this Cout Output Capacitance| VouT =0V 7 pF
specification is not implied. Exposure to absolute maximum rating NOTE: 27470102
conditions for extended periods may affect reliability. 1. Thi.s parameter is sampled and not 100% tested. ;

DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V £10%, TA = 0°C to +70°C; Military: Vcc = 5.0V £10%, TA = -55°C to +125°C)

Symbol Parameter Test Conditions Min. Max. Unit
Vict?) Input Clamp Voltage — — —
ViL Low-Level Input Current Vce = Max.,, GND < Vi< Vce -10 —_ pA
VIH High-Level Input Current Vce = Max., GND < Vi< Vco _— 10 RA
VoL Low-Level Output Current vVce = Min., loL = 8mA _ 0.4 \
VOH High-Level Output Current vce = Min., IoH =-4mA 2.4 - v
lost® Output Short-Circuit Current Vce = Max., Vo = GND -20 -90 mA
Hz Off-State Output Current Vce = Max,, Vo = 2.4V ) — 20 pA
Iz . (IDT72403 and IDT72404) Vce = Max., Vo = 0.4V —20 — uA
lcct® 4) Supply Current Vce = Max., f = 10MHz | Coml. - 35 mA
Military —_ 45
NOTES: 274710l 04

1. FIFO is able to withstand a -1.5V 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. lcc measurements are made with outputs open. OE is HIGH for IDT72403/72404.

4. For frequencies greater than 10MHZ, Icc = 35mA + (1.5mA x [f - 10MHz]) commercial, and Icc = 45mA + (1.5mA x [f - 10MHz]) military.
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IDT72401, IDT72402, IDT72403, IDT72404 ’
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

OPERATING CONDITIONS
(Commercial: Vcc=5.0V + 10%, TA = 0°C to +70°C; Military: Vcc=5.0V £ 10%, TA = -55°C to +125°C)
Commercial Military and Commercial
IDT72401L45 | IDT72401L35 | IDT72401L25 | IDT72401L15 | IDT72401L10
IDT72402L45 | IDT72402L35 | IDT72402L25 | IDT72402L15 | IDT72402L10
IDT72403L45 | IDT72403L35 | IDT72403L25 | IDT72403L15 | IDT72403L10
IDT72404L45 | IDT72404L35 | IDT72404L25 | IDT72404L15 | IDT72404L10
Symbol Parameters Figure | Min. { Max. | Min. | Max. | Min. [ Max. [ Min. { Max. | Min. | Max. | Unit
tsin() Shift in HIGH Time 2 9 — 9 — 11 — 11 — 11 — ns
tsiL Shift in LOW Time 2 11 — 17 — 24 — 25 — 30 — ns
tios Input Data Set-up 2 0 — [o] — 0 — ] — 0 — ns
tioH Input Data Hold Time 2 13 — 15 — 20 — 30 — 40 — ns
tsoH™) | Shift Out HIGH Time 5 9 — 9 — 11 — 11 — 11 — ns
tsoL Shift Out LOW Time 5 1" — 17 — 24 — 25 — 25 — ns
tMRW Master Reset Pulse 8 20 — 25 — 25 — 25 — 30 — ns
tMRS Master Reset Pulse to Si 8 10 — 10 _ 10 — 25 — 35 — ns
tsir Data Set-up to IR 4 3 — 3 — 5 — 5 —_ 5 — ns
tHIR Data Hold from IR 4 13 — 15 — 20 — 30 — 30 — ns
tsor® | Data Set-up to OR HIGH 7 [} — ") — 0 — 0 — 0 — ns
274716105

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V = 10%, TA = 0°C to +70°C; Military: Vcc=5.0V £ 10%, TA = -55°C to +125°C)

Commercial Military and Commercial

IDT72401L45 | IDT72401L35 | IDT72401L25 | IDT72401L15 | IDT72401L10

IDT72402L45 | IDT72402L35 | IDT72402L25 | IDT72402L15 | IDT72402L10

iDT72403L45 | IDT72403L35 | IDT72403L25 | IDT72403L15 | IDT72403L10

IDT72404L45 | IDT72404L.35 | IDT72404L25 | IDT72404L15 | IDT72404L10
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
[ Shift In to Input Ready LOW 2 — 18 — 18 — 21 — 35 — 40 ns
tiru(™ Shift In to Input Ready HIGH 2 — 18 — 20 — 28 — 40 — 45 ns
tout Shift Out Rate 5 — 45 — 35 — 25 - 15 — 10 | MHz
tor” | Shift Out to Output Ready LOW 5 — 18 — 18 — 19 — 35 — 40 ns
torut!) | 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
tons Output Data Shift (Next Word) 5 — 19 — 20 — 34 — 40 — 55 ns
teT Data Throughput or "Fall-Through” 4,7 — 30 — 34 —_ 40 —_ &5 — 65 ns
tMRoRL | Master Reset to OR LOW 8 — 25 — 28 — 35 — 35 — 40 ns
MRIRH Master Reset to IR HIGH 8 — 25 - 28 —_ 35 - 35 — 40 ns
tMRa Master Reset to Data Output LOW 8 — 20 - 20 — 25 - 35 — 40 ns
tooe® | Output Valid from OE LOW 9 — 12 — 15 — 20 — 30 — 35 ns
t1zoe®4| Output HIGH-Z from OE HIGH 9 — 12 — 12 — 15 — 25 — 30 ns
tpH@4 | Input Ready Pulse HIGH 4 9 — 9 — 1 — 11 — 11 — ns
tor®4 | Ouput Ready Pulse HIGH 7 9| — 9 — 1 — 11 — 1 — ns

NOTES: 2747 tol 06

1. Sincethe FIFOis avery 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 monclithic ceramic capacitor of 0.1uF directly between Vcc and GND with very short lead length is recommended.

2. This parameter applies to FIFOs communicating with each other in a cascaded mode. IDT FIFOs are guaranteed to cascade with other IDT FIFOs of
like speed grades.

3. 1DT72403 and IDT72404 only.

4. Guaranteed by design but not currently tested.
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IDT72401, IDT72402, IDT72403, IDT72404
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figure 1

2754 1l 07

ALL INPUT PULSES:

2747 drw 05

SIGNAL DESCRIPTIONS
INPUTS:

DATA INPUT (D0-3, 4)

Data input lines. The IDT72401 and IDT72403 have a 4-
bit data input. The IDT72402 and IDT72404 have a 5-bit data
input.

CONTROLS:

SHIFT IN (S)) ,
- Shift In controls the input of the data into the FIFO. When
SlisHIGH, data can be written to the FIFO via the Do-3,4 lines.

SHIFT OUT (SO)

Shift Out controls the output of data of the FIFO. When SO
is HIGH, data can be read from the FIFO via the Data Output
(Qo-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 lnput
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 10and 11
in the Applications section.

OUTPUT READY (OR)

When Output Ready is HIGH, the output (Qo-3, 4) contains
validdata. When ORis LOW, the FIFQ 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)
Outputenableis usedtoread FIFO data onto abus. Output
Enable is active LOW.

5V

560Q

OUTPUT
30pF*

= ) 2747 drw 0
or equnvalent ci rcun ‘

Figure 1. AC Test Load
*Including scope and jig

OUTPUTS:

DATA OUTPUT (Qo-3,4)

Data Output lines. T he IDT72401 and IDT72403 have a 4-
bitdataoutput. The IDT72402and IDT72404 have a 5-bitdata
output.

FUNCTIONAL DESCRIPTION

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 painter,
a read pointer and control logic, which allow simultaneous
read and write operations. The write pomtensmcremented 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 (Qo-3,
4) will be LOW.

Data Input

Data is shifted in on the LOW—to HIGH transmon of Shift In
(Sl). This loads input data into the first word location of the
FIFO and causes Input Ready to go LOW. On the HIGH-to-
LOW transition of Shift In, the write pointeris moved tothe 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.
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IDT72401, IDT72402, IDT72403, IDT72404
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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 outputwhen itis 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

1/fIN

Fall-Through Mode

The FIFO operates in a fall-through mode when data gets
shifted into an empty FIFO. After afall-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
afall-through delay, the Input Ready goes HIGH. If Shift Inis
HIGH, the new data can be written to the FIFO.

1IN

>

%

SHIFT IN /

INPUT READY

-

E tIRH

la— tIRL

<—t|DHﬂ

'+ tiDs

INPUT DATA T

XKL

2747 drw 07

Figure 2. Input Timing

SHIFT IN __@%j
(1)

INPUT READY MO

) —

INPUT DATAXX)@— STABLE DATA

NOTES:
1
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. Ifthe FIFO is full then the Input Ready remains LOW.

UXKXHXCKXKXIXRKXHKNXHKXKXIKXHXXKNKXX

2747 drw 08

. Input Ready HIGH indicates space is available and a Shift In pulse may be applied.

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

5.
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IDT72401, IDT72402, IDT72403, IDT72404 s L ‘
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING DIAGRAMS (Continued)"
‘ )

SHIFT OUT / \

3

SHIFTIN  / . ‘ L ‘ , . \®
‘ @ :
INPUT READY (1) [ 1T tIPH :5\ . .

tSIR la—tHIR
ineuT DATA X XXX KXXKXKXKXKXXXXXX
NOTES: 2747 drw 09
. FIFO is initially full.
. Shift Out pulse is applied.
. Shift In is held HIGH.

. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO.
. The write pointer is incremented. Shift In should not go LOW until (tPT + tipH).

LS 3
~r

s W=

Figure 4. Data Is Shifted In Whenever Shift In and Input Ready are Both HIGH

- 1/fout >l 1/fout >
SHIFT OUT ,Ctsom<—-—— tsoL 2 (2 \
' tORH
QOUTPUT READY
tORL {
OUTPUT DATA B-DATA C-DATA
1 2747 drw 10
NOTES: )

1. This data is loaded consecutively A, B, C.
2. Datais shifted out when Shift Out makes a HIGH to LOW transition.

Figure 5. Output Timing

sHFTout” @ D —
0

OUTPUT READY @

OUTPUT DATA A-DATA

2747 drw 11

NOTES: . .

. Qutput Ready HIGH indicates that data is available and a Shift Out pulse may be applied.

. Shift Out goes HIGH causing the next step.

Cutput Ready goes LOW.

The read pointer is incremented.

. Output Ready goes HIGH indicating that new data (B) is now available at the FIFO outputs.

. Ifthe FIFO has only one word loaded (A DATA) then Output Ready stays LOW and the A DATA remains unchanged at the outputs.
. Shift Out pulses applied when Output Ready is LOW will be ignored.

NoOUTA WP =

Figure 6. The Mechanism of Shifting Data Out of the FIFO
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IDT72401, IDT72402, IDT72403, IDT72404
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING DIAGRAMS (Continued)

SHIFT IN / \
SHIFT OUT /

tPT

TIMING DIAGRAMS (Continued)

OUTPUTREADY 1) -/

tSOR e——tOPH

DATA OUTPUT DATA VALID

NOTE: 2747 drw 12

1. FIFO initially empty.
Figure 7. teT and torH Specification

[——tMRW ——{
MASTER RESET 5; 7[
tMRIRH ———————»~
INPUT READY (1)
) - tMRORL: - >
OUTPUT READY
tMRS »!
SHIFT IN }{(
tMRQ >
ETETATIIEEEEEATARERRARARRARRRARAASY
NOTE: 2747 drw 13
1. Worst case, FIFO initially full. Figure 8. Master Reset Timing
OUTPUT ENABLE
tHZOE tO0E ——»]
p -+
DATA OUT N a A

2747 drw 14

NOTE: . .

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, IDT72403 and IDT72404 Only
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IDT72401, IDT72402, IDT72403, IDT72404

CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
APPLICATIONS
SHIFT IN—— SI OR > Sl OR [—— OUTPUT READY
INPUT READY <—1 IR SO IR SO [«—— SHIFT OUT
—1 Do Qo *»1 Do Qo [—
—1 D1 Qi D Q>
DATAINS — ! Do Q2 > D; Q; . (DATAOUT
— D3 MR Qs Ds MR Qf—
N T 2747 drw 15
MR o g

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

IR SO IR [{e] IR SO ~— SHIFT OUT
Sl OR Sl OR Sl OR
— Do Qo Do Qo Do Qo [—
—1 D1 Q1 D1 Q1 D1 Qi[—
—1 D2 Q2 D2 Q2 D2 Qa—
—1Ds MR Qs Ds MR Q3 Ds Mg Q3f—
[ T |
<_G: IR sO — IR o] IR SO
Sl OR Sl OR Sl OR
COMPRISPILE ——1 Do Qo Do Qo Do Qo [— COMPOSITE
READY —1 D1 Qi D1 Qi1 D1 Qil— oAVt
—1 D2 Qz D2 Q2 D2 Q2 —
—1Ds MR Qs Ds MR Qs Ds MR Q3[—
[ { I
IR SO IR SO IR SO
SHIFT IN—> Sl OR Sl OR Sl OR
— Do Qo Do Qo Do Qo—
—1 D1 Q1 D1 Qi D1 a1 b—
—1 D2 Q2 D2 Q2 D2 Qaf—
—1Ds MR Qs Ds MR Qs Ds MR Qsl—
L i i o
2747dw 16

NOTES:

1.
2.

3.

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.

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.

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 tort) 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.

. When the Master Reset is brought Low, the outputs are cleared to LOW, IR goes HIGH and OR goes LOW. If Sl 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 Sl is brought LOW. If Sl is LOW when the
Master Reset is ended, IR will go HIGH, but the data in the inputs will not enter the memory until Sl goes HIGH.

. FIFOs are expandable on depth and width. However, in forming wider words, two external gates are required to generate composite Input and

Output Ready 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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CMOS PARALLEL IDT72413

‘64 x 5-BIT FIFO
: - | WITH FLAGS
Integrated Device Technology, Inc.

FEATURES : DESCRIPTION:

First-In/First-Out dual-port memory—45MHz The IDT72413 is a 64 x 5, high speed First-In/First-Out
+ 64 x 5 organization” (FIFO) that loads and empties data on a first-in-first-out basis.
» Low power consumption It is expandable in bit width. All speed versions are cascad-

— Active: 200mW (typical) able in depth.
+ RAM-based internal structure allows for fast fall-through The FIFO has a Half-Full Flag, which signals when ithas 32

~time or more words in memory. The Almost-Full/Empty Flag is

+ Asynchronous and simultaneous read and write active when there are 56 or more words in memory or when
« . Expandable by bit width . - there are B or less words in memory.
+ Cascadable by word depth ‘ The IDT72413 is pin and functionally compatible to the
+ Half-Full and Almost-Ful/Empty status flags MMIi67413. It operates at a shift rate of 45MHz. This makes
+ IDT72413 is pin and functlonally compatible with the itideal for use in high-speed data buffering applications. The

MMI67413 IDT72413 can be used as a rate butfer, between two digital
+ High-speed data communications applications systems of varying data rates, inhigh-speed tape drivers;, hard
+ Bidirectional and rate buffer applications ' disk controllers, data communications controllers and
+ High-performance CEMOS™ technology graphics controllers.
+ Available in plastic DIP, CERDIP and SOIC : The IDT72413 is fabricated using IDTs high-performance

- Military product compliant to MIL-STD-883, Class B -~ CEMOS process. This process maintains the speed and high
i ' . . output drive capability of TTL circuits in low-power CMOS.
Military grade product is manufactured in compliance with
the latest revision of MIL-STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM ; ' o ﬂ

OUPUT ENABLE
(CE)
FIFO 84 x5 FIFO
DATAN —»  INPUT MEMORY OUTPUT |— '(Dé‘lLf“)OUT
(Do-4) STAGE ARRAY STAGE
(MR) y
MASTER
RESET ! !
INPUT ¢ (R)_| SO sHIFT
REA INPUT REGISTER OUTPUT ou
o |ooNRoL |——conThsl | —dcotroL | O
SHIFT ___,| .

!

CONTROL

LoGic |, ALMOST-FULL/
EMPTY (AF/E) 2748 drw 01

CEMOS is a trademark of | d Davice Inc.
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IDT72413
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION
oEC1 ~ [ Ve
HF ] 2 19 [O AF/E
IR s 18 |1 SO
Sl 4 P20-1, 17{1 OR
Do s C2§‘1' 16 [J Qo
D1 Os 1507 Q1
S020-2
D207 1411 Qe
DsOs 13 Q3
Dalde 123 Q4
GND [ 10 1[0 MR
2748 drw 02
DIP/SOIC
TOP VIEW

RECOMMENDED OPERATING CONDITIONS

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Commerclal| Military | Unit

VTeRM | Terminal Voltage | -0.5t0+7.0 [ -0.5t10+7.0| V
with Respect
to GND

Ta Operating 0to +70 -65t0 +125] °C
Temperature

TBIAS Temperature -55t0 +125 | -65t0 +135| °C
Under Bias

TsTG Storage -65t0+125 | -65t0 +150} °C
Temperature

lout DC Output 50 50 mA
Current

NOTE: 2748 bl 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

Symbol Parameter Min. | Typ.| Max.| Unit conditions for extended periods may affect reliability.
Vee Military Supply 45 | 5.0 55| V
Voltage CAPACITANCE (TA = +25°C, f = 1.0MHz)
Voo \(;olrtnmercial Supply 4.5 5.0 551 V Symbol Parameter(") Conditions | Max. | Unit
oltage
g CIN Input Capacitance VIN = 0V 5 pF
GND Supply Voltage 0 0 0 \ -
" Cout Output Capacitance| Vout = 0V 7 pF
VIH Input High Voltage 2.0 —_ —_ \'
(1) NOTE: 274810102
VI Input Low Voltage — | —j o8] V 1. This parameter is sampled and not 100% tested.
NOTE: amswios 2 Characterized values, not currently listed.

1.

1.5V undershoots are allowed for 10ns once per cycle.




IDT72413
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V £ 10%, TA = 0°C to +70°C; Military: Vcc = 5.0V £ 10%, TA = -55°C to +125°C)

Symbol Parameter Test Conditions Min. Max. Unit

vic() Input Clamp Voltage — —

i Low-Level Input Current Vce = Max.,, GND < Vi< Vee -10 —_ HA

1 High-Level Input Current Vce = Max.,, GND < Vi< Vee _ 10 HA

VoL Low-Level Output Current Ve = Min. | loL (Qo-4) | Mil. 12mA —_ 0.4 v
Com'l. | 24mA

loL (IR, OR)®® 8mA
loL (HF, AF/E) 8mA

VoH High-Level Output Current Vce = Min. | loH (Qo-4) -4mA 24 —_ v
loH (IR, OR) -4mA
loH (HF, AF/E) -4mA
los® Output Short-Circuit Current Vce = Max.[ Vo =ov -20 -90 mA
IHzZ Oif-State Output Current Vce = Max.[ Vo =24V . — 20 HA
Lz Vce = Max.| Vo = 0.4V -20 —
Icc® Supply Current vce = Max., OE=HIGH| Mil. — 70 mA
Inputs LOW, {=25MHz | Com'l. — 60
NOTES: 274810l 04

1. FIFO is able to withstand a -1.5V undershoot for less than 10ns.

2. Care should be taken to minimize as much as possible the DC and capactive load on IR and OR when operating at frequencies above 25mHz.

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: Vcc =5.0V £ 10%, TA = 0°C to +70°C; Military: Vcc = 5.0V + 10%, TA = -55°C to +125°C)

Military Military & C ial C
IDT72413L45 IDT72413L35 IDT72413L25
Symbol Parameters Figure Min. Max. Min. Max. Min. Max. | Unit
tsii | shiftin HIGH Time 2 9 — 9 — 16 — ns
tsil | Shiftin LOW Time 2 11 - 17 - 20 — ns
tiDs Input Data Set-up 2 0 _ 0 — 0 — ns
tioH Input Data Hold Time 2 13 _ 15 — 25 — ns
tson(" | 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®) | Master Reset Pulse to S} 8 20 — 35 — 35 — ns
NOTE: 2748 tol 05

1. Since the FIFO is avery 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 0.1uF directly between VCC and GND with very short lead length is recommended.

5.14 3



IDT72413
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V +10%, TA =0°C to +70°C; Military:. Vcc = 5.0V £ 10%, TA = -55°C to +125°C)

Military Military & Commerclal

1DT72413L45 IDT72413L35 IDT72413L25
Symbol Parameters Figure Min. Max. Min. Max. Min. Max. | Unit
fIN Shift In Rate 2 — 45 — - 35 —_ 25 MHz
iR | shift In T to Input Ready LOW 2 - 18 - 18 — 28 ns
tiri(™ | Shift In 4 to Input Ready HIGH 2 - 18 - 20 - 25 ns
fout Shift Out Rate 5 - 45 - 35 —_ 25 MHz
torLt" | shift Out ! to Output Ready LOW 5 - 18 - 18 - 28 ns
tork(" | shift Out | to Output Ready HIGH 5 — 19 — 20 — 25 ns
tooH(" | Output Data Hold Previous Word 5 5 —_ 5 - 5 — ns
tons Output Data Shift Next Word 5 — 19 — 20 — 20 ns
tpT Data Throughput or "Fall-Through" 4,7 —_ 25 — 28 — 40 ns
tMROAL | Master Reset { to Output Ready LOW 8 —_ 25 — 28 . — 30 ns
tMRIRH®)| Master Reset T to Input Ready HIGH 8 — 25 - 28 —_ 30 ns
tMRIRL( | Master Reset { to Input Ready LOW 8 — 25 - 28 - 30 ns
tMRQ Master Reset | to Outputs LOW 8 — 20 - 25 — 35 ns
tMAHF | Master Reset | to Half-Full Flag 8 — 25 —_ 28 — 40 ns
tMRAFE | Master Reset J to AF/E Flag 8 — 25 - 28 - 40 ns
tiP® | Input Ready Pulse HIGH 4 5 — 5 — 5 - ns
tor® | Ouput Ready Pulse HIGH 7 5 - 5 — 5 - ns
toro® | Output Ready T HIGH to Valid Data 5 — 5 — 5 — 7 ns
tAEH Shift Out T to AF/E HIGH 9 — 28 - 28 — 40 ns
TAEL Shift In T to AF/E 9 — 28 - 28 — 40 ns
tAFL Shift Out T to AF/E LOW 10 — 28 —_ 28 -_ 40 ns
‘tAFH Shift In T to AF/E HIGH 10 — 28 — 28 —_ 40 ns
tHFH Shift In T to HF HIGH 11 — 28 — 28 - 40 ns
tHFL Shif Out T to HF LOW 11 — 28 —_ 28 e 40 ns
tpHzl® | Output Disable Delay 12 — 12 — 12 - 15 ns
tpLz® 12 - 12 — 12 — 15
tpiz® | Output Enable Delay 12 —_ 15 — 15 — 20 ns
teHz® 12 — 15 — 15 — 20

NOTES: 2748 tb1 06

1.

Sincethe FIFO isavery hlgh-speed.devioe, care mﬁst 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 0.1F directly between VCC and GND with very shortlead length is recommended.

ltthe FIFO is full, (IR = HIGH), MR { forces IR to go LOW, and MR T causes IR to go HIGH.
Guaranteed by design but not currently tested.
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IDT72413
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 3ns

Input Timing Reference Levels 1.5V

Output Reference Levels 1.5V

Output Load See Figure 1

2754 tb) 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 (Qo-4)
will be LOW.

DATA INPUT

Data is shifted in on the LOW-to-HIGH transition of Shift In
(Sl). 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
nextword position and Input Ready (IR) goes HIGH indicating
the readiness to accept new data. If the FIFQ is full, Input
Ready will remain LOW until a word of data is shifted out.

STANDARD TEST LOAD DESIGN TEST LOAD
5V 5V
R1 2KQ
OUTPUT TEST POINT

30pF* 30pF*

o

4 4 \d
T IVINN

or equivalent circuit
*Including scope and jig

RESISTOR VALUES FOR

2748 drw 03

STANDARD TEST LOAD
loL R1 R2
24mA 2000 3000
12mA 3000 7600
8mA 6000 1200Q

Figure 1. Output Load

DATA OUTPUT

Data is shifted out on the HIGH-to-LOW transition of Shift Bl

Out (SO). This causes the internal read pointer to be ad-
vanced to the next word location. If datais 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 itis 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 FIFO operatesin 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.

5.14 5




IDT72413
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SIGNAL DESCRIPTIONS:

INPUTS:
DATA INPUT (Do-4)
Data input lines. The IDT72413 has a 5-bit data input.

CONTROLS:
SHIFT IN (SI) ‘

Shift In contrals the input of the data into the FIFO. When
Slis HIGH, data can be written to the FIFO via the D0-4 lines.
The data has to meet set-up and hold time requirements with
respect to the rising edge of Sl.

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
init.

TIMING DIAGRAMS

1AIN-

INPUT READY(IR) i

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 (Qo-4) contains
valid data. When ORis 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-FULL/EMPTY FLAG (AFE)
Almost-Full/Empty 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 (Qo-4)

Data output lines, three-state. The IDT72413 has a 5-bit
output.

e 1/IN

CtSIH xL

tsiL

SHIFT IN /

INPUT READY

N/

E*IIRH .

L— tIRL.

J—HDHﬂ

[+ tiDs

INPUT DATA .*l

Figure 2. 1

2748 drw 04
nput Timing

5.

14



IDT72413 ’
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING DIAGRAMS (Continued)

SHIFT IN? @ I —

(1)

INPUT READY L—\‘f) 5 ©
INPUT DATA XXX_ STABLE DATA ‘v’v‘v‘v‘v’v’v’v’v‘v‘v“v’v‘v‘v‘v’v‘v‘v‘v‘v’v‘v‘v‘v“v‘v‘v’v v’v

2748 drw 05

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 Machanism of Shifting Data Into the FIFO

(2)

SHIFT OUT ) \

8

"SHIFT IN / (6)
‘ ) @ k——;—\_.
INPUT READY (1) tPT 7] tiPH

weuTonTs XXX CKXCX KX KX KX KX KX st ena —XXXXCKXKX

2748 drw 06

~
~

NOTES:

. FIFO is initially full.

. Shift Out pulse is applied.

. Shift In is held HIGH.

. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO.
. The write pointer is incremented. Shift In should not go LOW until (tPT + tiPH).

[S 0 S A I\ R

Figure 4. Data is Shifted In Whenever Shift In and Input Ready are Both HIGH




IDT72413
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING DIAGRAMS (Continued)

1/fout < 1/fout
SHIFTOUT__fe—tson—Ne——tsoL——— @ A
tRH
OUTPUT READY \ /} 1ORD \
le———t0ODS le—1ORL. :
le——tODH
QUTPUT DATA A-DATA B-DATA XXX C-DATA
Q]

2748 drw 07
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

SHIFT ouT! @ “‘)\h\

(1

®
OUTPUT READY ;\(3) ©®

OUTPUT DATA A-DATA

2748 drw 08

NOTES:
. Output Ready HIGH indicates that data is available and a Shift Out pulse may be applied.

. Shift Out goes HIGH causing the next step.

. Output Ready goes LOW.

Read pointer is incremented.

. Output Ready goes HIGH indicating that new data (B) will be available at the FIFO outputs after torp ns.

. Ifthe FIFO has only one word loaded (A DATA) , Output Ready stays LOW and the A-DATA remains unchanged at the outputs.
. Shift Out pulses applied when Output Ready is LOW will be ignored.

NOOAWN =

Figure 6. The Mechanism of Shifting Data Out of the FIFO




IDT72413

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING DIAGRAMS (Continued)

SHIFT IN / \

SHIFT OUT

/

OUTPUT READY (1)

NOTE:
1. FIFQ initailly empty.

MASTER RESET \
. 9}

INPUT READY
Q)

OUTPUT READY

/|
[¢——tOPH —

2748 drw 09

Figure 7. teT and topH Specification

\

[¢-—t MRW ——»

tMRIRL IMRIRH Z'K
tMRORL ll " TMAS

SHIFTIN

A’vL

DATA OUTPUTSXK \\

AN

tMRQ

PEETTETAARALARANRNAY S

j¢——1tMRHF

MR rLAe £/ [/ ]

2748 drw 10

NOTE:
1. FIFO s partially full.

///////ﬁ'z

|¢———tMRAFE

Figure 8. Master Reset Timing




IDT72413
CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING DIAGRAMS (Continued)

SHIFT OUT 7
—35
tSOH
ALMOST 9
FULLEMPTY _(0 ts
le——tAEH
SHIFT IN L 7
e
[&—— tAEL
NOTE:
1. FIFO contains 9 words (one more than Almost-Empty). 2748 dw 11
Figure 9. taeH and tAEL Specifications
SHIFT IN 7 .
tsIH )7
ALMOST 55
FULL/EMPTY _(0 tsoH
le———tAFH
SHIFT OUT 7
ek}
[e—— tAFL
NOTE:
1. FIFO contains 55 words (one short of Aimost-Full). 2748 drw 12
Figure 10. tarH and tarL Specifications
SHIFT IN 7- ,
tsiH [
HALF-FULL ” 3
- U]
tsoH —
te———tHFH
SHIFT OUT
})——7
tHFL
NOTE:
1. FIFO contains 31 words (one short of Half-Full). 2748drw 13
Figure 11. tHrL and tHrH Specifications
— —— 3V
OE N VT VT 7
ov
tPzL tPLz
WAVEFORM {" \ wv b
VT —— {/-5V
oL
tezH tPHZe '
v VOH
2 / R
WAVEFORM 2 Fvr ——F— 15V
— oV 0.5V
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

5.14 10



IDT72413

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES
APPLICATIONS
QUTPUT ,
ENABLE ]
— HF OE AF/E
IR S0 — SHIFT OUT
sl OR
— Do Qo [—
— D1 Qif—
—1 D2 Q2 —
—1 D3 Q3f—
—1 D4 MR Q4 f—
|
COMPOSITE | | | —] HF OEAFE|[—
NpuT —(C = IR sO COMPOSITE
READY sl OR = )— outPuT
— Do Qo — READY
— D1 Qi |—
— D2 Q2 —
— D3 Qat—
Ds MR Q4[—
i
1
—{ HF OEAFE [—
IR S0
SHIFT IN> sl OR
— Do Qo [—
— D1 Q1 {—
—1 D2 Q2 }—
—1 D3 Qf—
—IDs GR Qsl—
I  MASTER
RESET
2748drw 15
NOTE:

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.

Figure 13. 64 x 15 FIFO with IDT72413

8-BITS 8-BITS
SYSTEM1 |——N TWO :> SYSTEM 2
—| IDT72413
64x8
sl SO
ENBL S! IR OR 10 RDY
ALMOST-FULL/
INTERRUPT ENPTY INTERRUPT
—C D—

HALF-FULL FLAG
2748 drw 16
NOTE:
1. Cascading the FIFOs in word width is done by ANDing the IR and OR as shown in Figure 13.

Figure 14. Application for IDT72413 for Two Asynchronous Systems
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CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

SHIFT IN——% Sl OR Sl OR |——— OUTPUT READY
INPUT READY +— IR SO [« IR SO f&——— SHIFT OUT
— Do Qo Do Qf—
— D1 CQ1 D1 Qi
DATAINS —* D2 Q2 - D2 Q2 |—— >DATAOUT
———— D3 Qs D3 ‘Qya—*
—Ds MR Q4 D+ MR Qif—

VR [ __T 2748 drw 17

NOTE: :
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 § Depth Expansion

5.14 12



BUS-MATCHING IDT7251
BIDIRECTIONAL FIFO
e 512 x 18-BIT — 1024 x 9-BIT rALE
Integrated Device Technology, Inc. 1024 x 18-BIT — 2048 x 9-BIT
FEATURES: DESCRIPTION:

.

Two side-by-side FIFO memory arrays for bidirectional
data transfers

512 x 18- Bit —1024 x 9 - Bit (IDT7251, IDT72510)
1024 x 18 - Bit —2048 x 9 - Bit (IDT7252, IDT72520)
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

IDT7251 and IDT7252 available in 48-pin plastic or
ceramic DIP

IDT72510 and IDT72520 available in 52-pin PLCC
packages (includes LDRER, LDREW, RESET, and one
extra GND pin)

Military product compliant to MIL-STD-883, Class B

.

.

The IDT7251, IDT72510, IDT7252, and IDT72520 are
highly integrated first-in, first-out memories that enhance
processor-to-processor and processor-to-peripheral commu-
nications. IDT 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 IDT 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, REQ, ACK and CLK, to control
DMA transfers from Port B devices.

SIMPLIFIED BLOCK DIAGRAM

18-Bit
FIFO
18-bits i i
Bypass Path 9-bits 9-bits
Data K——> Data
P‘;\" 18.Bit POB"
FIFO
L : : Regi
Processor Processor
Control =P Intorface =8 Imegaca a—1> Contro|
A
Programmable § | Handshake Qe ___g.
Flags Flag Logic ¥ Interface DMA
« g 2669 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technology, Inc.

DSC-2016/6
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IDT7251, IDT7252, IDT72510, IDT72520

BUS MATCHING BIDIRECTIONAL FIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
IDT7251 and IDT7252 RANA O 1 ~ 48 @ RER
C& O 2 47 0 REW
Dao [ 3 46 [ REQ
Dar O 4 45 3 AcCK
Daz [ 5 44 [0 CcLK
Das O 6 43 O Demo
Das O 7 42 [ Ds1
Das [] 8 41 O Ds2
Das ] 9 40 1 Dss3
Da7 410 P48-1 39 [ Des
Date 11 & 38 0 Wa(R/Wps)
GND 12 37 H Vec
Vee 13 ©48-2 36 [ R (DH
DS 14 350 GND
GND [ 15 34 . Des
Das [ 16 33 [ Dss
Das [ 17 32 O Dse7
Dato [ 18 31 3 Dss
Da11 [119 30 [ FLGa
Dat2 [ 20 29 O FLGB
Da13 [ 24 28 I3 FLGc
Da14 [ 22 27 8 FLGD
Dats [ 23 26 3 A1
Da17 []24. 2511 Ao
2669 drw 02
DIP
TOP VIEW
IDT72510 and IDT72520 ﬁ E
a a
INDEX - -
]

Das
Das
Da2
Da1
Dao
C&
R/Wa
RER
REW
REQ
ACK
CLK
Deo

21 22 23 24 25 26 27 2829 30 31 32 33

@ K~ © v A= O —~ ¥ @ & =—
m O @ @ R oL D @
DDDDZZ'Q>!§DDOQ 2669 drw 03
o =
[ o
=
PLCC
TOP VIEW




IDT7251, IDT7252, IDT72510, IDT72520
BUS MATCHING BIDIRECTIONAL FIFO . MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS

Symbol Name vo Description

Dao-Dats Data A /O | Data inputs and outputs for 16 bits of the 18-bit Port A bus.

Date-Da17 Parity A /O | Date is the parity bit for Dao-Daz. Dai7is the parity bit for Das-Dats. Date and Dai7can be used as two extra
data bits if the parity generate function is disabled.

TS Chip SelectA| | [ PortAis accessed when Chip Select A is LOW.

D& Data Strobe A 1 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 Selectis LOW.

RMWa Read/Write A | This pin controls the read or write direction of Port A. When CS is LOW and R/Wa is HIGH, data is read from
Port A on the falling edge ofDSa. When CSa is LOW and RWa is LOW, data is wiitten into Port A on the
rising edge ofDSa.

Ao, At Addresses 1 When Chip Select A is asserted, Ao, A1, and Read/Write A are used to select one of six internal resources.

Deo-De7 Data B | /0 | Datainputs & outputs for 8 bits of the 9-bit Port B bus.

Des Parity B 170 | Desis the parity bit for Deo-De7. Des can be used as a data bit if the parity generate function is disabled.

ReD%) Read B lor O | 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 ) or
as part of a Motorola-styleinterface (DS8). As an Intel-style interface, data is read from Port B on a falling
ed_qgofRa As a Motorola-style interface, data is read on the falling edge of DSaor writtenon the rising edge
of DSs through Port B. The Default is Intel-style processor mode (Re as an input).

Ws (RWB) Write B lorO | 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 (WB)
or as part of a Motorola-style interface (RMR). As an Intel- -style interface, data is writtento Port B on a rising
edge of Wa. As a Motorola-styls interface, data is read (RAWWS = HIGH) or written (RWs = LOW) to Port B in
conjunction with a Data Strobe B falling or rising edge. The Default is Intel-style processor mode (Ws as an

input).

RER Reread | Loads A—B FIFO Read Pointer with the value of the Reread Pointer when LOW.

REW Rewrite | Loads B—A FIFO Write Pointer with the value of the Rewrite Pointer when LOW.

LDRER Load Reread 1 Loads the Reread Pointer with the value of the A~B FIFO Read Pointer whenHIGH. This signal is a pin on
the IDT72510/520; itis accessible through the Command Register on all four parts.

LDREW Load Rewrite | Loads the Rewrite Pointer with the value of the B-~A FIFO Write Pointer whenHIGH. This signal is a pin on
the IDT72510/520; it is accessible through the Command Register on all four parts.

REQ Request | 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 O |} 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 beprogrammed either active HIGH or active
LOW.

CLK Clock | | This pinis used to generate timing for ACK, Re, Wa, DSs and RMWa when Port B is in the peripheral mode.

FLGA-FLGD | Flags O | These four outputs pins can be assigned any one of the eight internal flags in the BiFIFO. Each of the two

internal FIFOs (A-B and B—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 | A LOW on this pin will perform a reset of all BiFIFO functions. Hardware reset pin is only available for
IDT72510/72520. 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 0V for the IDT7251/52. There are four ground pins for the IDT72510/520.
2669 b1 01
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IDT7251, IDT7252, IDT72510, IDT72520
BUS MATCHING BIDIRECTIONAL FIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTIONAL DESCRIPTION

IDT'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 (DMA) protocols and
frequent interrupts.

Two full 18-bit wide FIFOs are integrated into the IDT
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 bits to 9 bits, 36 bits to 9 bits and 36 bits to 18 bits.
One BIiFIFO 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.

18- to 9-bit 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-bit 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 S-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
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Figure 1. 36- to 18-Bit Processor Interface Configuration

NOTE:

9
2669 drw 05

1. Upper BiFIFO only is used in 18- to 9-bit configuration. Note that Cntl A refers to TSA, A1, Ao, RWA and DSA; Cnt! B refers to R/WB and DSB or

RB8 and WB.
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36-BIT PROCESSOR to 18-BIT PERIPHERAL CONFIGURATION
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Figure 2. 36- to 18-Bit Peripheral Interface Configuration

NOTE:

1. Upper BiFIFO only is used in 18- to 9-bit configuration. Note that Cnt/ A refers to CSA, A1, Ao, RWA and DSA; Cnt! B refers to R/WB and DSBor

RB and WB.

36- to 18-bit 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 interfface 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. Inthis mode, all Port B interface
controls are inputs. Both REQ and CLK pins should be pulled
LOW o 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, all BiFIFOs
in the configuration must be programmed in the peripheral
interface mode. To assure fixed high states for RB and W8
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-to0 9-bit, 36-to 18-bit, ...), then the Port Binterface pinsare
all outputs. Of course, only one set 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 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 Read/Write pins
determine the resource being accessed as shownin Table 1.
Data Strobe is used to move data in and out of the BiFIFO.

When either of the internal FIFOs 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, 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.
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36-BIT PROCESSOR to 9-BIT PROCESSOR CONFIGURATION
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1. Cntl Arefers to CSA, A1, Ao, RANA and DSA; Cntl Brefers to RAWB and DSB or B8 and WB.

36-BIT PROCESSOR to 9-BIT PERIPHERAL CONFIGURATION
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Figure 3. 36- to 9-Bit Processor Interface Configuration
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Figure 4. 36- to 9-Bit Peripheral Interface Configuration

1. Cntl Arefers to CSA, A1, Ao, RAWA and DSA; Cntl B refers to RAWB and DSB or RB and WB.
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PORT A RESOURCES COMMAND OPERATIONS
CSa| A1 | Ao Read Wrlte Command Function
o[ o] o B—AFIFG A-BFIFO Opcode :
0 0 9-bit Bypass Path 9-bit Bypass Path 0000 Resot BIFIFO (sea Table 3)
- - - - 0001 Select Configuration Register (see Table 4)
0 1 0 Ctgglgi:{::::n nggl;trga:gm 0010 Load Reread Pointer with Read Pointer Value
0 1 1 Status Register | Command Register 0011 Load Rewrite Pointer with Write Pointer Value
X X Disabled Disabled 0100 Load Read Pointer with Reread Pointer Value
2669 Tol 02 0101 Load Write Pointer with Rewrite Pointer Value
Table 1. A Ing Port A R Using CSA, Ao, and A1 0110 Set DMA Transfer Direction (see Table 5)
Bypass Path 0111 Set Status Register Format (see Table 6)
The bypass path acts as a bidirectional bus transceiver 1000 Increment in byte for A—B FIFO Read Pointer
directly between Port A and Port B.  The direct connection (Port B)
requires that the Port A interface pins are inputs and the Port 1001 Increment in byte for B—A FIFO Write Pointer
- Binterface pips a;e. ou:pt;ts. c-;'hii bypass patgi:s Qrt]inits J/rv;ctjg Iiqn (Port B)
g;I;?n :ﬁeg St()SIt 1?1 Bﬁ%lljt g:)r?fri\guratignaigtr:: gypagg pa?h 18 bité 1010 Cloar Writa Pa",ty Error Flag
wide. 1011 Clear Read Parity Error Flag

During bypass operations, the BiFIFOs must be pro-
grammed into peripheral interface mode. Bit 10 of Configura-
tion Register 5 (see Table 11) issetto 1 for peripheralinterface
mode. In a 36- to 9-bit configuration, both Port B data buses
will be active. Data written 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 DA16 of both BiFIFOs
should be exactly the same. Data read from Port A will appear
onpins DAo-DA7and DA1s of both BiFIFOs within the same 36-
bit word. N

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,
A1 =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 shownin Figure 5. The commands can be used toresetthe
BiFIFO, to select the Configuration Register, to perform intel-
ligent reread/rewrite, to setthe Port B DMA direction, to setthe
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

26691tbl03

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 read/write DMA direction operands.

The BiFIFO supports two Status Register formats. Status
Register format 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
and Write Pointers in case reread/rewrite is performed.
Incrementing the pointers guarantees that pointers will be on
aword 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: 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: Configu-
ration Registers 0-3 are 0000H, Configuration Register 4 is set

COMMAND FORMAT
15 12 11 8 7 3 2 0
| X X X X | Command Opcode 7 X X X X X | Command Operand j

2669 tbl 04

Figure 5. Format for Commands Written Into Port A
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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) -

o1 Reset B—A and A—B FIFO

100 Reset Internal DMA Request Circuitry

101 No Operation -

110 No Operation

111 Reset All

SELECT CONFIGURATION REGISTER

2669 tbl 05
Table 3. Reset Command Functions

to 6420H, and Configuration Registers 5 and 7 are 0000H.
Additionally, Status Register format 0 is selected, all the
pointers including the Reread and Rewrite Pointers are set to
0, the odd byte register valid bit is cleared, the DMA direction
is set to B—A write, the internal DMA request circuitry is
cleared (settoits initial state), and all parity errors are cleared.

A software reset command can reset A—B pointers and
the B—A pointers to 0independently or together. The request
(REQ) 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 default condition. Note thata hardware resetis NOT the
same as a software Reset All command. Table 7 shows the
BiFIFO state after the different hardware and software resets.

STATE AFTER RESET

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

26691bl 06

Table 4. Select Configuration Register Command Functions.

DMA DIRECTION COMMAND FUNCTIONS

Operands Function
XX0 Write B—A FIFO
XX1 Read A—B FIFO

2669tbl 07

Table 5. Set DMA Direction Command Functions. Command Only

Operates in Peripheral Interface Mode

STATUS REGISTER FORMAT COMMAND

FUNCTIONS
Operands Function
XX0 Status Register Format 0

XX1

Status Register Format 1

2669tbl 08

Table 6. Command Functions to Set the Status Register Format

Hardware Reset Software Reset
(RS asserted, IDT72510 | B—A (001) | A—B (010) B—A and Internal All (111)
& |DT72520 only) A-B (011) Request
(100)
Configuration Registers 0-3 0000H _ —_ —_ — 0000H
Configuration Register 4 6420H — — — — 6420H
Configuration Register 5 0000H — — — — 0000H
Configuration Register 7 0000H —_ e — — 0000H
Status Register format 0 — — — — —
B—A Read, Write, Rewrite 0 0 — 0 — 0
Pointers
A->B Read, Wirite, Reread 0 — 0 0 — 0
Pointers
Odd byte register valid bit clear clear — clear — clear
DMA direction B—A write - - - - —
DMA internal request clear —_ —_ — clear clear
Parity errors clear — — — — —
2669tbi09
Table 7. The BIiFIFO 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,A1=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
read/write direction inthe lower eightbits. The upper eight bits
areidentical forbothformats. The flag states, the parity errors,
the Odd Byte Register valid bit, and the Status Register format
are allinthe upper eight bits of the Status Register. 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 for the Aimost Empty and Aimost Full flags.
These offsets are setto 0 whena hardware reset or a software
resetallis 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
IDT7251/510; the most significant bit, bit 9, must be set to 0.

Configuration Register 4 is used to assign the internal flags
to the external flag pins (FLGA-FLGD). 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
4is 6420H as shown in Table 7. The default flag assignments
are: FLGD is assigned B—A Full, FLGc is assigned B—A
Empty, FLGB is assigned A—B Full, FLGA is assigned A—B
Empty.
STATUS REGISTER FORMAT 0

Configuration Register 5 is'a general control register. The
format of Configuration Register 5 is shown in Table 11. Bit0
sets the Intel-style interface (R8s, W) 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 REQ and ACK, respectively. Aninter-
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, W, and
DSs are asserted for either one or two internal clocks. Bits 6
and 7 set the number of internal clocks between REQ asser-
tion and ACK assertion. The timing canbe from 2to 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,
DSs, R/WB) 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 mustbe 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 Bit Signal
0 0 Reserved
1 1 Reserved
2 2 Reserved
3 Odd Byte Register 3 DMA Direction
4 4 A—B Empty Flag
5 5 A—B Almost-Empty Flag
6 6 B—A Full Flag
7
— 7 B—A Almost-Full Flag
8 Valid Bit n
- - K:] Valid Bit
9 Write Parity Error ) Write Parity Error
10 Read Parity Error 10 Read Parity Error
11 Status Register Format = 0 11 Status Register Format = 1
12 A—-B Full Flag 12 A—B Full Flag
13 A—B Almost-Full Flag 13 A—B Almost-Full Flag
14 | BAEmpty Flag 14 B—A Empty Flag
15 B—A Almost-Empty Flag 15 B—A Almost-Empty Flag
2669tbl 10 2669tbl11

Table 8. The Two Status Register Formats
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CONFIGURATION REGISTER FORMATS

15 0 0

config.Reg.0 | X | x | x [ x | x | x| A—B FIFO Almost-Empty Flag Offset |

Config. Reg. 1 | 1; rx- | x [ x ] x| 1)2 |g A—B FIFO Aimost-Full Flag Offset 0 |

Config. Reg.2 | 1; Px [ x| x| x| 1)? |9 BsA FIFO Almost-Empty Flag Offset : |

Config. Re;;;3 | 1; [ x [ x [ x]x] 1xLl 9 B—A FIFO Almost-Full Flag Offset OJ
—— ‘

15 8 7 ' 4 3 0

Config. Reg. 4 rFIag D Pin Assignment , Flag C Pin Assignment | Flag B Pin Assignment Flag A Pin Assignment I

15 0

Config. Reg. 5 I General Control |
15 0

Config. Reg. 6 | ) Reserved |
15 . . 0

Config. Reg. 7 I Parity Control |

NOTE: 266910112

1. Bit9 of Configuration Registers 0-3 must be set to 0 on the IDT7251 and IDT72510.
Table 9. The BiFIFO Configuration Register Formats

checking is enabled for data read and written through Port B. EXTERNAL FLAG ASSIGNMENT CODES
Bit 8 controls parity checking and generation for B—A write - -
data. Bit 9 controls parity checking and generation for A»>B Assg,r:,r:em Internal Flag Assigned to Flag Pin
read data. Bit 10 controls whether the parity is odd or even. p—
Bit 11 is used to assign the internal parity checking error to the 0000 A—B Empty

FLGA pin. When the parity error is assigned to FLGA, the 0001 A—B Almost-Empty
Configuration Register 4 flag assignment for FLGA is ignored.

0010 A—BFull

Programmable Flags 0011 A—B Almost-Full
The IDT BiFIFO has eight internal flags; four of these flags 0100 B>A Empty

have programmable offsets, the other four are empty or full.
Associated with each FIFO memory array are four internal 0101 B—A Almost-Empty
flags, Empty, Almost-Empty, Almost-Full and Full, for the total 0110 BoA Full
of eight internal flags. The Almost-Empty and Almost-Full
offsets can be set to any depth through the Configuration 0111 B—A Almost-Full
Registers 973 (see Table 9).' The oﬂse.t (or depth) of FIFO 1000 A—sB Empty
RAM array isbased on the unitof an 18-bitword. The flags are
asserted at the depths shown in Table 13. After a hardware 1001 A—B Almost-Empty
reset or a software reset all, the almost flag offsets are set to 1010 A—B Full )
0. Even though the offsets are equivalent, the Empty and Al-

1011 A—B Almost-Full

most-Empty flags have ditferent timing which means that the
flags are not coincident. Similarly, the Full and Almost-Full 1100 B—A Empty
flags are not coincident because of timing.

These eight internal flags can be assigned to any of four 1o B—>A Almost-Empty
external flag pins (FLGA-FLGD) through Configuration Regis- 1110 B—AFull
tzeg_gésee Table 10). For the specific flag timings, see Figures 111 BoA Almost-Full

The current state of all eight flags is available in the Status 26691013

Registerin Status Register format 1. In Status Register format Table 10. Configuration Register 4 Internal Flag Assignments to
0, only four flags can be found in the Status Register (see External Flag Pins.
Table 8).
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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 (Rs,
Ws) or Motorola-style (DSB, R/WB) devices in Configuration
Register 5(see Table 11). Port Bcanalsobe configured totalk
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 inthe internal FIFOs. The first 9-bitword written to Port

CONFIGURATION REGISTER 5 FORMAT

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 (DBo-D87) 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—AFIFO 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 (DAs-DAt1s,
Da17) and the lower 9 bits (DAo-DA7, DA16). The A—»B Read

Bit Function
0 Select Port B Interface 0 Pins are Re and Ws (Intel-style interface)
Re & We or DSs & R/Ws 1 Pins are DSs and R/Ws (Motorola-style interface)
1 Byte Order of 18-bit Word o] Iéower byte DA7-DAo and parity DA1e are read or written first on Port
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 REQ Pin Polarity 0 REQ pin active HIGH
1 REQ pin active LOW
5 ACK Pin Polarity 0 ACK pin active LOW
1 ACK pin active HIGH
00 2 internal clocks between REQ assertion and ACK assertion
7-6 REQ / ACK Timing 01 3 internal clocks between REQ assertion and ACK assertion
10 4 internal clocks between REQ assertion and ACK assertion
1 5 internal clocks between REQ assertion and ACK assertion
8 Port B Read and Write 0 Re, Wi, and DSB are asserted for 1 internal clock
Timing Control for Peripheral Mode 1 R, Ws, 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 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 expansion mode (36- to 9-bits)
11 Master width expansion mode (36- to 9-bits)
13 Unused
14 Unused
15 Unused

2669 tbl 14

Table 11. BIiFIFO Configuration Register 5§ Format

5.15

12



IDT7251, IDT7252, IDT72510, IDT72520
BUS MATCHING BIDIRECTIONAL FIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

CONFIGURATION REGISTER 7 FORMAT

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 Chack
10 Parity Odd/Even 0 Odd
‘ Control 1 Even
1 Assign Parity Error to 0 No Parity Error Output
v Flag A Pin 1 Parity Error on Flag A Pin
12-15 Unused

2669 tbl 15

Table 12. BIFIFO Configuration Register 7 Format

Painter is advanced after every two Port B reads.

The BiFIFO can be set to order the 9-bit data so the first 9-
bits go to the LSB (Dao-DA7, DAts) or the MSB (Das-DAts,
DA17) 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 contro! ta simplify data transfers with
peripherals. For the BiFIFO DMA controls (REQ, 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 internal clock is derived from this CLK signal to generate
the Re, WB, DSB and R/WB output signals. The internal clock
also determines the timing between REQ 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 Rs, 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
REQ assertion and ACK assertion. The clocks between REQ
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

the REQ and ACK pins, respectively.

A DMA transfer command sets the Port B read/write direc-
tion (see Table 5). The timing diagram for DMA transfers is
shown in Figure 17. The basic DMA transfer starts with REQ
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 BoA
FIFO. Ifthe BiFIFQ is in Motorola-style interface mode, R/WB
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 Re or WB is asserted one internal clock
after ACK assertion. These read/write controls stay asserted
for 1 or 2internal 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, REQ is sampled. If REQ
is still asserted, another DMA transfer starts with the assertion
of ACK. Data transfers will continue as long as REQ 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, DBs is treated as a data
bit. DBs data will be passed to DAts (bypass operation) or
stored in the RAM array (FIFO operation) for B->A operation;

Number of Words In FIFO
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 D-(m+1) Not Asserted Not Asserted Not Asserted Not Asserted
D-m D-1 Not Asserted Not Asserted Asserted Not Asserted
D D Not Asserted Not Asserted Asserted Asserted
NOTE: 2669 tol 16
1. BIFIFO flags can be assigned to external flag pins to be observed. D = FIFO depth (IDT7251/510 = 512, IDT7252/520 = 1024),
n = Almost-Empty flag offset, m = Aimost-Full flag offset.
Table 13. Internal Flag Truth Table.
5.15 13
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similarly, DA16 or parity bits from the RAM array will be passed
to Dss 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 Dss for A->B read operation, and on DA16 or RAM
array for B->A write operation.

It is recommended that if the parity pins (DBs, DA1s, and
DA17) 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

Reread
Pointer

Wirite

Paointer — ™

Load
Reread
function

Read
Pointer

2669 drw 09

Figure 6. BIFIFO Reread Operations

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 withinthe RAM array. The operation of the
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 canbe set to 1 to prevent the data block form being
overwritten. Inthisway, 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 canbe setto 1 to
prevent the data block from being read. Inthis 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 LDRER/LDREW assertions.

REWRITE OPERATIONS

Read
Pointer

Write
Pointer — [

Load Rewrite

N

function
\,/' Rewrite
Rewrite Pointer
function
2669 drw 10

Figure 7. BiFIFO Rewrite Operations
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ABSOLUTE MAXIMUM RATINGS("

RECOMMENDED DC OPERATING

Symbol Rating Commercial Military Unit CONDITIONS
VTERM | Terminal Voltage | -0.5t0+7.0 [ -0.5t0+7.0 | V Symbol Parameter Min. | Typ. | Max. | Unit
grlgl 'l:l;spect To Veem Military Supply 4.5 5.0 5.5 V'
Voltage
TA Operating Oto +70 -65to +125 | °C :
Temperature Veee \C/:glgmermal Supply | 4.5 5.0 5.5 \"
ge
TBIAS Temperature -55t0 +125 | -65t0+135 | °C
Under Bias GND Supply Voltage o] 0 0 \
Tstc | Storage 55t0+125 | 65104155 | °«c | | ™ ggx:nl;gg::IVoltage 20 = =V
Temperature
Tout DC output 50 50 oy VIH Input HIGH Voltage | 2.2 — — v
Military
Current ™ I oW Vel v
vid! nput oltage — — 0.8
NOTE: 2669 1l 17 Commercial and
1. Stresses greater than those listed under ABSOLUTE MAXIMUM Military
RATINGS may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any other ~NOTE: 2669 thi 18
conditions above those indicated in the operational sections of this 1. 1.5V undershoots are allowed for 10ns once per cycle.
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vce = 5V £ 10%, TA = 0°C to +70°C; Military: Vcc = 5V £ 10%, TA = -55°C to +125°C)
IDT7251L IDT7251L
IDT7252L IDT7252L
IDT72510L IDT72510L
IDT72520L IDT72520L
Commercial Military
ta = 35, 40, 50, 80ns ta = 40, 50, 80ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit
MY Input Leakage Current (Any input) -1 — 1 -10 — 10 pA
low(® Output Leakage Current -10 — 10 -10 —_ 10 RA
VoH Output Logic "1" Voltage louT = -1mA 2.4 — — 24 — — v
VoL QOutput Logic "0" Voltage louT = 4mA — — 0.4 - — 0.4 \
lcc1® Average Vcc Power Supply Current — 150 220 — 180 250 mA
lcc#® Average Standby Current (RB = Ws=DS= — 16 30 — 24 50 mA
V IH)
NOTES: 2669 tbl 19

1. Measurements with 0.4V < ViIN< Vcc, DSA = DSe 2 ViH. 2. Measurements with 0.4V < VouT < Vec ; DSA = DSs 2 ViH. 3. Masurements are made

with outputs open. Tested atf = 20 MHz.

AC TEST CONDITIONS

+5V

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

D.UT.

CAPACITANCE (TA = +25°C, f = 1.0MHz)

2669 to! 20 680 O

Symbol Parameter Conditions | Max. | Unit
CING Input Capacitance VN = OV 8 pF
Cout "2 | Qutput Capacitance | Vour=ov { 12 | pF

NOTES: 2669 tbl 21

1. With output deselected.
2. Characterized values, not currently tested.

1.1kQ

== 30pF"

2669 drw 11

or Equivalent Circuit

Figure 8. Output Load

* Includes jig and scope capacitances
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AC ELECTRICAL CHARACTERISTICS

Commercial: Vcc = 5V£10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = -55°C to +125°C)

Commercial Commercial and Military
IDT7251L35 IDT7251L.40 IDT7251L50 IDT7251L80
IDT7252L35 IDT7252L.40 IDT7252L50 IDT7252L80
IDT72510L35 | IDT72510L40 | IDT72510L50 | IDT72510L80
IDT72520L35 | IDT72520L40 | IDT72520L50 | IDT72520L80 Timing
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit Flgure
RESET TIMING (Port A and Port B)
tRSC Reset cycle time 45 —_ 50 — 65 — 100 — ns 9
RS 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 puise — 20 —_ 25 —_ 30 —_ 30 ns | 12,14,15,16
QIGH to data bus at high
tapv Data valid from read 5 —_ 5 —_ 5 —_ 5 — ns 12,14, 16
pulse HIGH
tarc Read cycle time 45 — 50 — 65 —_ 100 —_ ns 12
tarpPw Read pulse width 35 — 40 @ — 50 — 80 —_ ns 12,14, 15
taRR- Read recovery time. . 10 - 10 — 15 —_ 20 — .| ns 12
tas TS, Ao, A1, RWa set-up 5 —_ 5 —_ 5 —_ 10 - ns 10,12, 16
time
taH T8, Ao, A1, RWA hold 5 - 5 - 5 — 10 — | ns 10,12
time ‘ )
tans Data set-up time 18 @ — 20 — 30 — 40 — ns 11,12, 14, 15
taoH () | Data hold time 0 — 5 — 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 1
a command
NOTE:

1. The minimum data hold time is 5ns (10ns for the 80ns speed grade) when writing to the Command or Configuration registers.
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AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA = -55°C to +125°C)

Commercial Commercial and Military
IDT7251L35 IDT7251L.40 IDT7251L50 IDT7251L80
IDT7252L35 IDT7252L.40 IDT7252L50 IDT7252L80
IDT72510L35 | IDT72510L40 | IDT72510L50 | IDT72510L80
IDT72520L35 | IDT72520L40 | IDT72520L50 | 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
tbL.z 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 s 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 RMWs set-up time 5 — 5 -— 5 — 10 — ns 13
tbH RMB hold time 5 — 5 - 5 — 10 —_ ns 13
tbDs1 Data set-up time with no 18 _— 20 — 30 — 40 —_ ns 13, 14,15
parity
tbDH1 Data hold time with no 0 — 5 — 5 — 10 — ns 13, 14, 15
parity
tbps2 Data set-up time with 22 — 25 — 35 — 45 — ns 13,14, 15
parity
tbDH2 Data hold time with 0 —_ 5 — 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
tbA1 Port B access time with — 40 —_ 45 —_ 55 —_ 85 ns 17
no parity
tbaz Port B access time with — 42 —_ 48 —_ 60 —_ 90 ns 17
parity
tbcke 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
tbREQH 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
5.15 17
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AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V£10%, TA = 0°C to +70°C; Military: Ve = 5V£10%, TA = -55°C to +125°C)

Commercial Commercial and Military
IDT7251L35 IDT7251L40 IDT7251L50 IDT7251L80
IDT7252L35 IDT7252L40 IDT7252L50 IDT7252L80
IDT72510L35 | IDT72510L40 | IDT72510L50 | IDT72510L80
IDT72520L35 | IDT72520L40 | IDT72520L50 | IDT72520L80 Timing
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit Figure
PORT B RETRANSMIT and PARITY TIMING
tbDsBH 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
tBYA Bypass access time —_ 20 L — 25 — 30 —_- 40 ns 16
t8YD Bypass delay - 15 —_ 20 — 20 — 30. ns 16
taByov Bypass data valid time 15 - 15 — 15 — 15 — ns 16
fromD&A
tbayov () | Bypass data valid time 3 —_ 3 — 3 - 3 - ns 16
from DB
FLAG TIMING )
tREF Read clock edge to —_ 35 —_ 40 — 45 — 60 ns 14, 15, 20, 22
’ Empty Flag asserted
WEF Write clock edge to — 35 — 40 — 45 — 60 ns 14,15, 20, 22
Empty Flag not asserted
tRFF Read clock edge to Fult —_ 35 — 40 — 45 — 60 ns 14, 15, 21,23
Flag not asserted
WFF Write clock edge to Full — 35 —_ 40 — 45 —_ 60 ns | 14,15,21,23
Flag asserted 1
tRAEF Read clock edge to — 50 —_ 55 —_ 60 —_ 75 ns 20,22
Almost-Empty Flag :
asserted e
tWAEF Write clock edge to - 50 — . 55 — 60 — 75 ns 20,22
Almost-Empty Flag not o
asserted
| tRarF Read clock edge to — 50 — 55 — 60 —_ 75 ns 21,23
Almost-Full Flag not .
asserted . .
tWAFF Write clock edge to — 50 — 55 — 60 —_ 75 ns 21,23
Almost-Full Flag
asserted
NOTES:

1. Read and Write are internal signals derived from DSa, RWa, DSs, R/Ws, 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.
3. Values guaranteed by design, not currently tested.

5.15 18
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-t — tRsC
-t————— RS ——_ pu]
— \
RS K 7L
’ tRSR
leayz—— tRSS Py
g XXXXCRXXKKKF B
(or RWB, DSg) N
B XXX
REW
LDREW N
REa X XX XXKXX XXX
tRSR
= XXXXXRXKXKKF K
= tRSF o
FLGc N
. et tRSF. P
FLGD

2669 drw 12
Figure 9. Hardware Reset Timing for IDT72510/520
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Csa A A
K 7

v RXRRXK

N

XXXXXXXXX

R XRXXXK

XXXXXXXXX

NG

|-g—— tas taH —p 2669 drw 13

Figure 10. Basic Port A Control Signal Timing (Applies to All Port A Timing)

R/Wa \ / \

tWPW  —
D% A
-g——— tWRCOM
Opcode
DAs-DAt2
or k
Operand 2669 drw 14
Operand T .
taDs tabH

Figure 11. Port A Command Timing (Write)
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WRITE

T, e —— ——
RAWA tawc

[— taWPW —J

55
& ’ 3( 7Z AL
tas .

[t~ tawR -H - taH
Input
Dao -DA17
[~ —————]
taos tapH
READ
R/Wa
leag————— . taRC
[a—— ta RPW ———P
pEY
|/
tas j & tapR ’
. taH
Output
Dao - DA17
[~—p{ taLz ’ - tapv
[~g—— taA ~a—— taHz ——B

Figure 12. Read and Write Timing for Port A ) 2669 drw 15
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WRITE
_ = tbwc
(RWs)
_Ws et tbwPw —p] tbwR
(or DS tbs tbH
Input |/
Dso-Das
tbDs1 or tbDs2 tbDH1 or tbDH2
NOTES:
1. ttost and tboH are with parity checking or if parity is ignored, thnsz and thorz are with parity generation.
2. Re=1
READ
(RWa)
= tbrec
e — torpw — et torR f—]
(or DSB) 1bH
tbs
Output
Dso-Dss
- —p-1
tbLz tbov
tbA1 or tba2 — tbHZ
NOTES: 2669 drw 18
1. that is with parity checking or if parity is ignored, tba2 is with parity generation.
2. Wa=1

Figure 13. Port B Read and Write Timing. Processor Interface Mode Only
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A—B FIFO WRITE FLOW-THROUGH

[— tawpw —

_ ) —————

DSa N\ V4
Dao-Da17 DATAINPUT ~ M—

@— taps ——>l<—>
tabH

A-B

Full Flag® V.
lat——— trrr ———P tWFF
BB (or DS 5< / \\ A
tbLz —pw] tbov
DBo-DBs — DATA OUT, DATA OUT
l¢—————P| tbA1 or thaz(2) [—— tbHz —P|

NOTES:

1. Assume the flag pin is programmed active low.

2. tbat is with parity checking or if parity is ignored, tba2 is with parity generation.
3. RWA=0.

B—A FIFO READ FLOW-THROUGH

— tarpw —>
— T\ a —
Dsa 7
taLz —p= taa tapv
Dao-Dat7 DATA OUTPUT,
[— taHz
B-A
Empty Flag.
pty Flag N
«— tWEF —pre— tREF
Ws (or DSB) >L / \ 7(

1
Deo-Dss ———1——DATA INPUD}F—— DATA INPUT >

«—»| tbDH1 or thDH2(2)

< P tbDs1 or thDs2(2)

2669 drw 16
NOTES:
1. Assume the flag pin is programmed active low.

2. tbost & tbpHi is with parity checking or if parity is ignored, tbps2 & tboHz is with parity generation.
3. RWa=1. .

Figure 14. Port A Read and Write Flow-Through Timing. Processor Interface Mode Only
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B—A FIFO WRITE FLOW-THROUGH

N /
N /]
- taLz
Dro-Dat DATA OUT
A [——|  f—— taiz ——

B-A

Full Flag™"
tRFF [« -t > tWFF
tbwpw
Wa (or DS) j
7
'Dso-Dss - DATA INPUT
tbDs10r tbDs2 (2) |g :}: | thOH10rtbDH12 (2)
NOTES:

1. Assume the flag pin is programmed active low.
2. ttost & tbow are with parity checking or if parity is ignored, thos2 & tboHz are with parity generation.
3. RWa=1.

A—B FIFO READ FLOW-THROUGH

B NI

Dao-Dat7? DATA INPUT
taps [4—p-t | tabH
A-B /
Empty Flag™. T
tWEF

Fs (or DS N\ >

tbLz |-t P
Deo-Dss DATA OUT XX DATA OUT

tbA1ortbAz —pw tbov tbHz

NOTES: 2669 drw 19
1. Assume the flag pin is programmed active low.

2. t:% are with parity checking or if parity is ignored, tba2 are with parity generation.

3. A =0. .

Figure 15. Port B Read and Write Flow-Through Timing
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B—A READ BYPASS
R/WA -
—7
! taS |-~
DSa \|_
N_

—| talLz
Dao-Daz,
Da1s

ﬁB (2)(01558)

tBYA

;515_

(
X Kerre K er

—B —=1  tBYD
(R/Wg)
—1 tBYD s— tBYD —>‘ t8YD
(1
Dso-Das BYTE 0 ByEr >—-<X BYTE 2
NOTE:
1. %;_we the bypass starts, any data changes on Port B bus (Byte 0 — Byte 1) will be passed to Port A bus.
2. We=1.
A—B WRITE BYPASS
_ \ /
R/Wa N 7
| tas |-y | taH |-
DSa Xt A \
tBYD (1) |<—
Dao-Daz,
Date BYTE 0 BYTE 1 - BYTE
r4
— t8YD
Ws @ (DSs) /
— t8YD E tBYD —P tBYD
(RiWg) ! | tevov
taBYDV
Dso-Das
NOTE: 2669 drw 17

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

2 =1
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SINGLE WORD DMA TRANSFER

<——— 210 5 cycles ————1— 1 cycle —P— »
{oKG 1to 2cycles

tCKH 4——>|1—> tCKL
SN ) SN e IO e T e IO e T

- g N
tREQS P .

|~ 14— tREQH
ACK /
: /]
WRITE
(RWE) A
tACKL — : tackL |
Ws (orDS) \< 7Z ‘
tACKL —p f.—
Output )
Dso-DB17
tbLz | » ~¢————p| tbDv
READ tbat or tbA? |G P | | —— tbHZ —
(RAWB) o e I e meeemem
Re(orDS) - §< JZ
’ tackL —»| &= |  |e— tacke
Input -
Dso-DB17 >—
NOTES: tbpstor tbDs2 |« >t p| tbDH1 or tbDH2

1. that, tbos1 & tbpHi are with parity checking or if parity is ignored, tbaz, tbps2 & tboHz are with parity.

BLOCK DMA TRANSFER 02 -

. 2105 cycles } 2105 cycles oo
I cycles _»1 | | | cycles I I | ,

oy
m
o

Rs, We (orDS) v . /

2669 drw 20

Figure 17. Port B Read and Write DMA Timing. Peripheral Interface Mode Only
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o, Wo
(or RWs, DSg) tbDsBH tbwPWH tbpsaH

= -t g >

=== N - 4

RER, A /]

REW

LDRER,
LDREW H X
2669 drw 21
Figure 18. Port B Reread and Rewrite Timing for Intelligent Retransmit

Set Parity Error:  FLGA is assigned as the parity error pin

RWs

tbs tbH
Re, We (or D) 7£
<@————— {PER

FLGA
Clear Parity Error: Command written into Port A clears parity error on FLGA pin

RWa

tas taH
OEY A
<——— tPER
FLGA
NOTE: 2669 drw 22

1. FLGu is the only pin that can be assigned as a parity error output.

Figure 19. Port B Parity Error Timing
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

Read
D& \\\\
141> [
Write - 2n+1  2n+2 1\
Ws 4 2 t | | | I 4~
(or RN_VEO, 4 :
D)
—» tWEF o | tReF [
B—A \ ¢ \\___.
Empty Flag N
IWAEF —P|  [ll— — ~a— tRAEF
B—A Almost- /. _\
Empty Flag \\\\ 4 N \\%

NOTES:
1. BoA 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.

2669 drw 23

4, RWa=1
Figure 20. Empty and Almost-Empty Flag Timing for B>A FIFO. (n = Programmed Offset)
Read
— hY
D& \ U
] o [T
Write 2m+1  2m+2 \
W 1 N
(or RW=0, DS 2 4 .
tRAFF —— -—
— tWAFF
B—A Almost- —_—
Full Flag 1N n /]
L \ ¥
tWFF  —— —p jg— IRFF
11 A
B-oA \\¥ \C
Full Flag
2669 drw 24
NOTES:

1. B—A FIFO initially contains D—(M+1) data words. D = 512 for IDT 7251/510; D = 1024 for IDT7252/520.
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. RMA=1

Figure 21. Full and Almost-Full Flag Timing for B—A FIFO. (m = Programmed Offset)
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Write

5% A%
1 2 n+1
1\ Read \ 2n+1  2n+2 )
-] * |1| I | |3| |4| l I | l
(or RWe=1, DSpg) ,
—— <—"'tWEF.\ \ \ —>| tBEF
A-B 4 v AT -
Empty Filag 1/ ) I
tWAEF 3o — tRAEF
A-B . W f
Almost-Empty Flag \ & ‘C\,
- NOTES: 2669 drw 25
1. A-BFIFQ 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. RWa =1
Figure 22, Empty and Almost-Empty Flag Timing for A—B FIFO. (n = Programmed Offset)
Write
DS ’ I — A%
I 1 | l 2 \_l m+1 I
_Bs \3 Read 2m+1 2m+2
(or RW=1, DS8) Lk
1 2 4
— [— tWAFF tRAFF —]
B-oA
Almost- Full Flag N\
N\ 1 1
\ ¥ \k
tWFF —] j— — tRFF
3 1Y)
B—A Full ‘-\:—\ L
Flag AN
2669 drw 26

NOTES:

1. A-B FIFO initially contains D-(M+1) data words. D = 512 for IDT7251/510; D = 1024 for IDT7252/520.
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. RMA =0

Figure 23. Full and Almost-Full Flag Timing for A—B FIFO. (m = Programmed Offset)
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Integrated Device Technology, Inc.

PARALLEL BIDIRECTIONAL FIFO
512 x 18-BIT & 1024 x 18-BIT

IDT72511
IDT72521

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
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 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

o o o . . . . o o o e o o o .

DESCRIPTION:

The IDT72511 and IDT72521 are highly integrated first-in,
first-out memories that enhance processor-to-processor and
processor-to-peripheral communications. DT BiFIFOs inte-
grate 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. Port Bis also 18
bits wide and can be connected to another processor or a
peripheral 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 IDT 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-FLGD) through one Configuration Register.

Port B has programmable I/O, 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, REQ, ACK and CLK, to control DMA
transfers from Port B devices. .

SIMPLIFIED BLOCK DIAGRAM

18-Bit
FIFO .
18-bits Bypass 9-bits 18-bits
Data Data
Port ) Port
A 1 Fro B
< > Programmable
/O Logic <P |/O
>
— Registers
Processor g, Processor
COoNtro|  ssssmejpe- Inteir{ace InterBface [ apemammip Conitrol
- o
< Programmable § _ Handshake
Flags qummm———— Flag Logic [ Interface || DMA

2668 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1992

©1992 Integrated Device Technology, Inc.
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IDT72511/IDT72521
BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

11 Ds1a | D14 | DB17 |FLGB|FLGD| Ao | DA1s | Da13 [ DA11

10 | Ds11 | D12 | DB15 [FLGA|FLGC| A1 | Da17 | DA14] DAt2 | PIOs | P1O4
09 | Dss | DBto DAg | DAto
08 |GND| Dss PlO3| Das
07 | R |GND GND |LDRER
06 | Ws | Vce G68-1 vee DSA
05 | Ds7 | DBts ‘ GND RS
04 | DBs | Des PIO2 [LDREW
03 | DB3 | D4 DA7 | Date
02 | ps2 | De1 | cLK | REQ | RER |R/Wa | PIO0 ] Dao | DAz | Das | Das

01 @ | Deo |ACK |REW|GND|Gsa |PIO1| DAt | Das | Das

A B Cc D E F G H J K L 2668 drw 02
- PGA
1
DESIGNATOR TOP VIEW
- o < o ;
vav—oOo‘t[ Qmm0¥¥°'

Do T T T T D T T T TN

9 87 65 4 3 2116867666564 63 62 61
Das [1 10 T 60 [] D2
Dae [1 11 50 []Dgs
Da7 [1 12 58 []1Dg4
Dats | 13 57 []Dss
PIO2 |1 14 56 [ DBgs

LDREW L1 15 s5 [} Dg7
GND I3 18 54 [1Dp1s __
RS [1 17 s3 [{Ws (RWp)
Vee (1 18 J68-1 s2[]Vec
DSa [1 19 51 [] Re (DSp)
GND [1 20 50 [JGND
LDRER |1 21 43 []JGND

PIO3 [ 22 48 [1Dss
Das [1 23 47 []Dso
Das [1 24 46 []Ds10
Dao |1 25 45 []1DB11
PIO4 [1 28 44 []1Dp12

2202903 %2533 08042 ]

W -~ O WM ~DO0OD<>0WYT O

O X222 xx<<TOCUoban

[aYayaYa)aYa) rToCgeoeono 2668 drw 03

PLCC
TOP VIEW
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PIN DESCRIPTION
Symbol Name o Description
DaoDA17 Data A I/O | Data inputs and outputs for the 18-bit Port A bus.
[y Chip SelectA| |- | Port Ais accessed when Chip Select A is LOW.
_IZ-)_S« Data Strobe | | Data is written into Port A on the rising edge of Data Strobe when Chip Select is LOW. Data is
A read out of Port A on the falling edge of Data Strobe when Chip Select is LOW.
RWa Read/Write A [ | ] This pin controls the read or write direction of Port A. When CSais LOW and R/Wa is HIGH,

data is read from Port A on the falling edge of DSA. When CSis LOW and RWa is LOW, data
is written into Port A on the rising edge of DS,

Ao, A1 Addresses I | When Chip Select A is asserted, Ao, A1, and Read/Write A are used to select one of six internal
resources.

Dso-DB17 Data B /O | Data inputs and outputs for the 18-bit Port B bus.

Rs 0y Read B lorO| If Port B is programmed to processor mods, this pin functlons ‘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 (RB) 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 Rs. As a_Motorola-style interface, data is
read on the falling edge of DS or written on the rising edge of DS through Port B. The default
is Intel-style processor mode. (Rs as an input).

Ws (RWs) | Write B lor O} 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 (W) or as part of a Motorola-style interface (RWE). As an Intel-style
interface, data is written to Port B on a rising edge of W. As a Motorola-style interface, data is
read (R/We = HIGH) or written (FVWB = LOW) to Port B in conjunction with a Data Strobe B
falling or rising edge. The default is Intel-style processor mode (W8 as an input.)

RER Reread I | Loads A—B FIFO Read Pointer with the value of the Reread Pointer when LOW.

REW Rewrite | | Loads B—A FIFO Write Pointer with the value of the Rewrite Pointer when LOW.

LDRER Load Reread | | Loads the Reread Pointer with the value of the A—B FIFO Read Pointer when HIGH.

LDREW Load Rewrite I | Loads the Rewrite Pointer with the value of the B—A FIFO Write Pointer when HIGH.

REQ Request | | 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 {| O | 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 | | This pin is used to generate timing for ACK, Rs, Ws, DSs and R/Ws when Port B is in the
peripheral mode.

FLGA- Flags O | These four outputs pins can be assigned any one of the eight internal flags in the BiFIFO. Each

FLGD of the two internal FIFOs (A—B and B—A) has four internal flags: Empty, Almost-Empty,
Almost-Full and Full.

PIO¢-PIOs | Program- /O | Six general purpose /O pins. The input or output direction of each pin can be set

mable Inputs/ independently.
Outputs ’

RS Reset || ALOW on this pin will perform a resst of all BIFIFO functions.

Vce Power There are two +5V power pins.

GND Ground There are five Ground pins at OV.

2668 thl 01

-5.16 3



IDT72511/IDT72521
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DETAILED BLOCK DIAGRAM

Reread Pointer

TSA —p» Load Reread Reread l«@—— LDRER
DSA —B1 o, 1A l Write Pointer —l [ Read Pointer | LOREW
R/WA Control ™ Port B RER
A1l —pd Control [«@—— REW
Ao —=1 <#—> Rz (DSp) ==
4> Ws (RWs) ==

A— BFIFO
18

Bypass Path

Port A e 8
Dac-D.
A0-Dar7 _ﬂ

Port B
Dso-Da17

9
i B+ AFIFO

|
|
I
!
I
I
|
I
|
I :
|
I
I
I
I
I
I
I
I

FLGA*-—
FLGB*<—] programmable
FLGC*-——] Flag Logic

FLGD*

Control | g CLK

+—> DMA | ;I(%Ig'
1
|
|
|
1

Configuration 5 |——
r"'f%"f"" Programmablei"’".. Elgg =
| Configuration 6 < P> /O Logic Lq g piO2 -
Configuration 7 f—— == — — e e e — —P» > EISI ==
> PpI00 ==

NOTES:
(*) Can be programmed either active high or active low in internal configuration registerers.
(t1) Can be programmed through an internal configuration register to be either an input or an output.

2668 drw 04
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FUNCTIONAL DESCRIPTION

IDT'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 (DMA) protocols and
frequent interrupts.

Two full 18-bit wide FIFOs are integrated into the IDT
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.

18- to 18-bit Configurations

A single BiFIFO can be configured to connect an 18- blt
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-bit 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 REQ and CLK 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
pins are all outputs. To assure fixed high states for Re and
We before they are programmed into an output, these two
pins should be pulled up to Vcc with 10K resistors. Of
course, only one set 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.

=

_—

BIiFIFO
CntlA CnilB

DataA DataB

IDT

A

ACK
REQ
CLK

v

Processor
A
Address

Control

Data

Processor
B

A

Control

Data

36-bitbus

RAM =

BIiFIFO
CntlA CntiB

DataA-DataB

IDT

36-bit bus

A

RAM
ACK
REQ
CLK

18

— 2658 drw €5

Figure 1. 36-Bit Processor to 36-Bit Processor Contiguration

NOTE:

1. 36- to 36-bit processor interface configuration. Upper BiFIFO only is used in 18- to 18-bit configuration. Note that Cntl Arefers to CSA, A1, Ao, R/

Wa, and DSA; Cntl B refers to R/W8 and DSB or RB and WB.
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18

NOTE:

IDT
BiFIFO
CnttA CntlB
ACK
REQ [etifsemmm——
- DMA or System
_ CLK ptt Clock
DataA DataB F
Processor Reripheral
Controller
Address L] = Cth
Control < ACK
- REQ
E] VO R g
Data § ;2 <¥>Dala Data
36 5 DT @ °
® BiFIFO ]
«
| Cnitl CntlB
RAM <:> A Ack
REQ *1—  —
CLK e
<i> DataA Data BRI 2668 drw 06
— e g

Flgure 2. 36-Bit Processor to 36-Bit Peripheral Configuration

1. 36- to 36-bit peripheral interface configuration. Upper BiFIFO only is used in 18- to 18-bit configuration. Note that Cnt/ A refers to TSA, A1, Ao, R/

Wa, and DSA; Cnt! B refers to R/WB and DSB or RB and WB.

Port A Interface

The BiFIFO is stralghtforward 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 FIFQO, 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 FIFOs are accessed, 18 bits of
data are transferred across Port A. Since the bypass path is
only 9 bits wide, the least significant byte (DA0-DA7, DAt1s) 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 12 11 8

ration Register 5 (see Table 10) is set to 1 for peripheral
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,
At =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 3. The commands can be used to reset
the BIiFIFO, 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
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 mterchangmg
the Port B Read Pointer with the Reread Pointer or by
interchanging 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 | Command Opcode |

X X X X X | Command Operand |

2668 thl 02

Figure 3. Format for Commands Written into 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 read/write DMA direction operands.

Two commands are provided toincrement the Port B Read
and Write Pointers. No operands are required for these
commands.

Reset

The IDT72511 and IDT72521 have a hardware reset pin
(RS) that resets all BiFIFO functions. A hardware reset
requires the following four conditions: Rs and Wa 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: ~ Con-
figuration Registers 0-3 are 0000H, Configuration Register 4
is set to 6420H, and Configuration Registers 5, 6 and 7 are
0000H. Additionally, all the pointers including the Reread and
Rewrite Pointers are set to 0, the DMA direction is set to B—A

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 resetis NOT the
same as a software Reset All command. Table 6 shows the
BiFIFO state after the different hardware and software resets

Status Register

The Status Register reports the state of the programmable
flags and the DMA read/write 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

yvri'te_, gnd the internal DMA request circuitry is cleared (setto 0:;?"'“ Function
its initial state). . 500 No Oparation
Asoftware resetcommand can reset A— B pointers and the
B—A pointers to 0 independently or together. The internal 001 Reset B—A FIFO (Read, Write, and Rewrite
request DMA circuitry can also be reset independently. A Pointers = 0)
010 Reset A—B FIFO (Read, Write, and Reread
CTION Pointers = 0)
PORT A RESOURCE SELE ~ 011 Reset B—A and A—B FIFO
T A1 Ao Read Write 100 Reset Internal DMA Request Circuitry
0 0 0 |B-AFIFO A-BFIFO 101 No Operation
0 0 1 9-bit Bypass Path | 9-bit Bypass Path 110 No Operation
0 1 0 Configuration Configuration 111 Reset All
Registers Registers e
o . 1 1 | Status Register gggi‘;‘::‘d Table 3. Reset Command Functions ’
1 X X | Disabled Disabled SELECT CONFIGURATION REGISTER/
weswos COMMAND FUNCTIONS
Table 1. Accessing Port A Resources Using CSA, Ao and A1 Operands Function
COMMAND OPERATIONS 000 Select Configuration Register 0
Command 001 Select Configuration Register 1
Opcode Functicn 010 Select Configuration Register 2
0000 Reset BiFIFO (see Table 3) 011 Select Configuration Register 3
0001 Select Configuration Register (see Table 4) 100 Select Configuration Register 4
0010 Load Reread Pointer with Read Pointer Value 101 Select Configuration Register 5
0011 Load Rewrite Pointer with Write Pointer Value 110 Select Configuration Register 6
0100 Load Read Pointer with Reread Pointer Value 111 Select Configuration Register 7
© 0101 Load Write Pointer with Rewrite Pointer Value 2668 tbl 06
0110 Set DMA Transfer Direction (see Table 5) Table 4. Select Configuration Register Functions.
0111 Reserved
1000 Increment A—B FIFO Read Pointer (Port B) DMA DIRECTION COMMAND FUNCTIONS
1001 Increment B—A FIFO Write Pointer (Port B) Operands Function
1010 Reserved XXo Write BA FIFO
1011 Reserved XX1 Read A—B FIFO

2668 tbl 04
Table 2. Functions Performed by Port A Commands

2668 tbl 07

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 , B—Aand | Request
(RS asserted) B—A(001) [ A—B(010) | A—B(011) (100) All(111)
Configuration Registers 0-3 0000H — — - —_ 0000H
Configuration Register4 - 6420H —_ — —_ - 6420H
Configuration Register 5 0000H —_ — —_ _ 0000H
Configuration Register 6-7 0000H —_ — — — 0000H
Status Register format 0 —_ — — — —_
B—A Read, Write, Rewrite Pointers 0 o] —_ 0 — 0
A—B Read, Write, Reread Pointers 0 —_ 0 0 — 0
DMA direction B—A write . - - - - -
DMA internal request clear - —_ _ clear clear
2668 tbl 08

Table 6. The BIiFIFO State After a Reset Command

flag offsets for the 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 0.

Configuration Register 4 is used to assign the internal flags
to the external flag pins (FLGA-FLGD). 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: FLGD '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 setsthe Intel-style interface (RB, WB) or Motorola-style
interface (DSB, R/WB) 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 REQ 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 = CLK or the
internal clock = CLK divided by 2. Bit 8 sets whether Rs, W,
and DSB are asserted for either one or two internal clocks.
Bits 6 and 7 set the number of internal clocks between REQ
-assertion and ACK assertion. The timing can be from 210 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, W8,
DSs, R/WB) 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 |/O direction independ-
ently. A logic 1 indicates that the corresponding P10 pin is
an output, while a logic 0 indicates that the PIO pin is an
input. This I/O mask register can be read or written.

A programmed output PIOipin (i =0, 1, ... 5) displays the
data latched in Biti of Configuration Register 6. Aprogrammed
input P10i 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-sB Empty Flag

5 A5B 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

2668 tbl 09
Table 7. The Status Register Format

5.16 8
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CONFIGURATION REGISTER FORMATS
15 10 9 0
config.Reg.0 | X [ x [ x [ x | x | x| A-B FIFO Almost Empty Flag Offset I
15 10 9 0
Config. Reg. 1 | X I X | X | X | X | X I A—B FIFO Almost Full Flag Offset 1
15 10 9 0
config.Reg.2 | X [ x | x [ x [ x [ x| BsA FIFO Almost Empty Flag Offset |
15 10 9 0
config.Reg.3 | x | x | x | x | x | x | B—A FIFO Almost Full Flag Offset - H
15 12 11 8 7 4 3 0
Config. Reg. 4 I:IagDPin Assignment | Flag C Pin Assignment l Flag B Pin Assignmentj Flag A Pin Assignment I
15 ‘ 0
Config. Reg. 5 l General Control l
15 0
Config. Reg. 6 | VO Data |
15 0
Config. Reg. 7 L I/0 Direction Control I
NOTE: 2668 thl 10

1. Bit9 of Configuration Registeré 0-3 must be set to 0 on the IDT72511.

Table 8. The BIFIFO Configuration Register Formats

Programmable Flags EXTERNAL FLAG ASSIGNMENT CODES
The IDT BiFIFO has eight internal flags. Associated with Assi ‘
. ssignment
each FIFO memory array are four internal flags, Empty, Code Internal Flag Assigned to Flag Pin

Almost-Empty, Almost-Full and Full, for the total of eight

intemal flags. The Almost-Empty and Aimost-Full offsets can 0000 A—B Empty

be set to any depth through the Configuration Registers 0-3 0001 A—B AlmostEmpty
(see Table 8). The flags are asserted at the depths shown in 0010 A—BFll

Table 11. After a hardware reset or a software Reset All, the ArostEdl
almost flag offsets are set to 0. Even though the offsets are oon A-B Almost-Fu
equivalent, the Empty and Aimost-Empty flags have different 0100 B—»A Emply

timing which means that the flags are not coincident. Simi- 0101 B—A Almost-Empty
larly, the Full and Almost-Full flags are not coincident after 0110 BoA Fall

reset because of timing.

These eight internal flags can be assigned to any of four ot B—>A Almost-Full

external flag pins (FLGA-FLGD) through Configuration Reg- 1000 A—B Empty

ister4 (see Table 9). Forthe specific flag timings, see Figures 1001 A—B Almost-Empty

20-2s. ' | 1010 | AB Ful

The current state of all eight flags is available in the Status mcdil
Register. 1011 A-3B Almost-Full
: 1100 B—A Empty

1101 B—A Almost-Empty
1110 B—A Full
111 B—A Almost-Full

2668 1ol 11

Table 9. Configuration Register 4 Internal Flag Assignments to
External Flag Pins

5.16 9
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CONFIGURATION REGISTER 5 FORMAT

Bit Function
0 Select Port B Interface 0 | Pins are Rs and W (Intel-style interface)
Re and Wa or DSs and R/Ws 1 | Pins are DSs and R/Wa (Motorola-style interface)
1 Unused
2 Full Flag Definition 0 Wirite 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 REQ Pin Polarity 1] REQ pin active HIGH
1 REQ pin active LOW
5 ACK Pin Polarity 0 ACK pin active LOW
1 ACK pin active HIGH
7-6 REQ/ ACK Timing 00 | 2internal clocks between REQ assertion and ACK assertion
01 3 internal clocks between REQ assertion and ACK assertion
10 { 4 internal clocks between REQ assertion and ACK assertion
11 | 5internal clocks between REQ assertion and ACK assertion
8 Port B Read & Write 0 R, Ws, and DSs are asserted for 1 internal clock
Timing Control for Peripheral Mode 1 RB, Ws, 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 B controls are inputs)
Mode Control 1 Peripheral interface mode (Port B controls are outputs)
11 Unused
12 Unused
13 Unused
14 Unused
15 Unused
. ) 26681tbl 12
Table 10. BiFIFO Configuration Register 5 Format
CONFIGURATION REGISTER 6 FORMAT
15 6 5 4 3 2 1 0
[ Unused | pPos | pPo4 | POz | Pio2 PIO1 P00 |
2668 tbl 13
Figure 4. BIiFIFO Configuration Register 6 Format for Programmable I/O Data
CONFIGURATION REGISTER 7 FORMAT
15 6 5 4 3 2 1 0
[ Unused - [ wmos | mo4 | wmo3 [ mio2 Mio1 | Moo

2668 tbl 23
Figure 5. BIiFIFO Configuration Register 7 Format for Prog ble I/O Direction Mask

5.16 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 (Re, Ws) or
Motorola-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 (REQ, 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 REQ 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 Re, 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
REQ assertion and ACK assertion. The clocks between REQ
assertion and ACK assertion can be 2, 3, 4 or 5.

Bits 4 and 5 of Configuration Register 5 set the polanty of
the REQ and ACK pins respectively.

A DMA transfer command sets the Port B read/wnte
direction (see Table 5). The timing diagram for DMA transfers
isshowninFigure 17. The basic DMA transfer starts with REQ
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-BFIFO orif awriteis attempted on a full BoA FIFO.
If the BiFIFO is in Motorola-style interface mode, R/WB is set

INTERNAL FLAG TRUTH TABLE

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 WBis asserted one internal clock after ACK
assertion. These read/write controls stay asserted for 1 or 2
internal clocks, then ACK, DSB, Re and WB are made inactive.
This completes the transtfer of one 9-bit word.

On the next rising edge of CLK, REQ is sampled. If REQ
is still asserted, another DMA transfer starts with the assertion
of ACK. Data transfers will continue as long as REQ 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 withinthe RAM array. The operation of the
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
overwritten. Inthisway, 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 setto 1 to

Number of Words in FIFO

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 D-(m+1) Not Asserted Not Asserted Not Asserted Not Asserted

D-m D-1 Not Asserted Not Asserted Asserted Not Asserted
b D Not Asserted Not Asserted Asserted Asserted

NOTE: 2668 tbl 14

1. BiFIFO ﬂégs must be assigned to external flag pins to be observed D = FIFO depth (IDT72511 = 512, IDT72521 = 1024), n = Almost- Empty flag
offset, m = Almost-Full flag offset.

Table 11. Internal Flag Truth Table

5.16
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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 I/0 pins (PiOo - PlOs)
which are controlled by Port A through Configuration Regis-
ters 6 and 7. Data from the programmable I/O 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
Reread
Pointer
Reread
Function
Write
Pointer ™~

Load Reread

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 I/O pin can be
setindependently by programming the mask in Configuration
Register 7. Each P10 pin has a corresponding input/output
direction mask bitin Configuration Register 7. Figure 5 shows
the format of Configuration Register 7. Setting a maskbitto a
logic 1 makes the corresponding I/O pin an output. Mask bits
set to logic 0 force the corresponding I/O pin to an input.

REWRITE OPERATIONS

Read
Pointer

Write
Pointer ™~~~

Function i

Load Rewrite

Function
Read Rewrite
Pointer Rewrite Painter

Function
2668 drw 07
2668 drw 08
Figure 6. BIFIFO Reread Operations Figure 7. BIiFIFO Rewrite Operations
5.16 12
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ABSOLUTE MAXIMUM RATINGS!"

RECOMMENDED DC OPERATING

Symbol Rating Commercial Military Unit CONDITIONS
VTERM | Terminal Voltage | -0.5t0+47.0.| -05t0+7.0 | V Symbol Parameter Min. | Typ. | Max. | Unit
\éVth R§SP ect To Veem Military Supply 4.5 5.0 5.5 v
roun Voltage . .
TA Operating Oto +70 -55t0 +125 | °C :
Temperature ‘ Vcee Sglrt't;gsrqal Supply | 4.5 5.0 5.5 \
TBIAS Temperature -55t0 +125 | -65t0 +135 | °C
Under Bias o GND Supply Voltage 0 ' 0 0 Y
TsTa | Storage 55104125 | 65104155 | ¢ | | ™ Input HIGH Voltage | 2.0 | — | — | V=
Commercial )
Temperature
Tout DC Output 50 50 Al VIH Input HIGH Voltage | 2.2 — - \
Military
Current v | LOW Volt: \
- L nput oltage — — 0.8 '
NOTE: 26680l 15 Commercial and
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- Military
INGS may cause permanentdamage to the device. Thisis a stress rating -
only and functional operation of the device atthese or any other conditions  NOTE: 2688t 16
above those indicated in the operational sections of this specification is 1+ 1-5V undershoots are allowed for 10ns once per cycle.
not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability. o
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vec = 5V +10%, TA = 0°C to +70°C; Military: Vcc = 5V + 10%, TA = -55°C to +125°C)
IDT72511L " IDT72511L
IDT72521L IDT72521L
Commercial Military
ta = 35, 40, 50, 80ns ta = 40, 50, 80ns .
Symbol Parameter Min. Typ. Max. Min. Typ. . Max. Unit
I Input Leakage Current (Any Input) -1 — -1 -10 — 10 pA
loL(2) Output Leakage Current -10 — 10 -10 — 10 pA
VoH Output Logic "1" Voltage buT=-1mA 24 — — 24 — — \'
VoL Output Logic "0" Voltage louT = 4mA — —_ 04 —_ —_ 04 \
lcc1®@ | Average VCC Power Supply Current — 150 230 — 180 250 mA
loc2®) Average Standby Current (Rs = Wa = DSa= — 16 30 — 24 50 mA
VIH
NOTES: 2668tbl 17
1. Measurements with 0.4V < ViN < Ve, DSa = DSg 2 ViH
2. Measurements with 0.4V < Vour < Vec, DSa = DSB 2 ViH
3. Measurements are made with outputs open.
4. Tested at f = 20 MHz.
+5V
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V 1.1kQ
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V D.UT.
Output Reference Levels 1.5V 680 Q 30 pF*
Qutput Load See Figure 8
26681tbl 18
CAPACITANCE (Ta = +25°C, f = 1.0MHz) =
Symbol Parameter Conditions | Max. | Unit OR EQUIVALENT CIRCUIT
CcNG Input Capacitance VIN = OV 8 pF 2oes drw 09
1,2 N Figure 8. Output Load
Cour("® | output Capacitance | Vour=oV | 12 | pF *Includes jig and scape capacitances
NOTES: 2668 11 19
1. With output deselected.
2. Characterized values, not currently tested.
5.16 13
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AC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc = 5V £10%, TA = 0°C to + 70°C; Military: Vcc = 5V £10%, TA =-55°C to + 125°C)

Commercial Commercial and Military
IDT72511L35 | IDT72511L40 | IDT72511L50 | IDT72511L80
IDT72521L35 | IDT72521L40 | IDT72521L50 | IDT72521L80 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
|GH] 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 Reset to flag time e 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
. ;HGH to data bus at high
tabDv Data valid from read .5 —_ 5 —_ 5 —_ 5 — ns 12,14, 16
pulse HIGH .
tarc Read cycle time 45 —_ 50 - 65 —_ 100 —_ ns 12
tarpPw Read pulse width 35 _— 40 _ 50 —_ 80 —_ ns 12,14, 15
taRR Read recovery time 10 — 10 _ 15 —_ 20 —_ ns 12
taS C_SA Ao, A1, RWa set-up 5 — 5 — 5 — 10 — ns 10,12, 16
time -
taH - 'Q_§\, Ao, A1, RAWWA hold 5 - 5 — 5 — 10 — ns 10, 12 .
time
taps Data set-up time 18 s 20 —_ 30 —_ 40 — ns 11,12, 14,15
tapH(V Data hold time 2 — 5 — 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 1
a command
NOTE: 2668 tbl 20
1. The minimum data hold time is 5ns (10ns for the 80ns speed grade) when writing to the Command or Configuration registers.
5.16 14
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AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V +10%, TA = 0°C to + 70°C; Military: Vcc = 5V + 10%, TA =-55°C to + 125°C)

Commerclal Commercial and Military
IDT72511L35 | IDT72511L40 | IDT72511L50 | IDT72511L80
IDT72521L35 IDT72521L.40 IDT72521L50 IDT72521L80 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 ns 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
;IIGH to data bus at high
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
ths R/Ws set-up time 5 — 5 — 5 — 10 — ns 13
tbH R/Wa hold time 5 — 5 — 5 — 10 — ns 13
tbbs Data set-up time 18 — 20 — 30 —_ 40 —_ ns 13,14, 15
toDH Data hold time 2 — 5 —_ 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 Wirite recovery time 10 — 10 — 15 — 20 —_ ns 13
PORT B PERIPHERAL INTERFACE TIMING
tbA Port B access time —_ 40 — 45 —_— 55 — 85 ns 17
tbcke Clock cycle time 20 — 20 — 25 — 40 —_ ns 17
tbokH Clock pulse HIGH time 6 — 8 — | 10 — 16 — ns 17
tbekL Clock pulse LOW time 6 - 8 — 10 —_ 16 —_ ns 17
tbREQS Request set-up time 5 — 5 —_ 10 — 10 — ns 17
tbrReaH | 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 tbl 21
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AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V + 10%, TA = 0°C to + 70°C; Military: Vcc = 5V £ 10%, TA =-55°C to + 125°C)

Commercial Commercial and Military
IDT72511L35 | IDT72511L40 | IDT72511L50 | IDT72511L80
IDT72521L35 | IDT72521L40 | IDT72521L50 | IDT72521L80 Timing
Symbol Parameter Min. Max. | Min. Max. | Min. Max. { Min. Max. { Unit Figure
PORT B RETRANSMIT TIMING . ) .
tboseH | RER, REW, LDRER, 10 — 10 — 15 — 156 — ns 9,18
LDREW set-up and
recovery time
PROGRAMMABLE /O TIMING
tPIOA Programmable /O —_ 25 —_ 25 — 30 - 30 ns 19
access time ' :
tPIOS Programmable /O set- 10 —_ 10 - 15 —_ 15 -_ ns 19
up time
tPIOH Programmable /O hold 10 - 10 - 15 —_ 15 —_ ns 19
time
BYPASS TIMING
tBYA Bypass access time —_ 20 —_ 25 — 30 — 40 ns 16
BYD Bypass delay — 15 —_ 20 — 20 —_ 30 ns 16
taByYov Bypass data valid time 15 — 15 — 15 — 15 — ns 16
from DA
tbeyov (3 | Bypass data valid time 3 - 3 - 3 - 3 - ns 16
fromDS
FLAG TIMING (N (2
tREF Read clock edge to —_ 35 — 40 —_ 45 —_ 60 ns 14, 15, 20, 22
Empty Flag asserted
tWEF Wirite clock edge to —_ 35 —_ 40 —_ 45 —_ 60 ns | 14,15, 20, 22
Empty Flag not asserted
tRFF Read clock edge to Full —_ 35 - 40 — 45 — 60 ns | 14,15,21,23
Flag not asserted
WFF Write clock edge to Full — 35 - 40 — 45 —_ 60 ns | 14,15,21,23
Flag asserted
{RAEF Read clock edge to - 50 —_ 55 - 60 — 75 ns 20,22
Almost-Empty Flag
asserted
tWAEF Write clock edge to —_ 50 - 55 — 60 —_ 75 ns 20,22
Almost-Empty Flag not
asserted
tRAFF Read clock edge to — 50 — 55 — 60 — 75 ns 21,23
Almost-Full Flag not
asserted
tWAFF Write clock edge to — 50 - 55 — 60 - 75 ns 21,23
Almost-Full Flag
asserted
NOTES: 2668 thl 22

1. Read and write are Internal signals derived from DSa, R/Wa, D38, R/Ws, Re, and We.
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.
3. Values guaranteed by design, not currently tested.
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IDT72511/IDT72521

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES
|t tRsC P
———— RS —————— ]
— \ A
RS N

|<ag—— tRSS _><ﬁ_>

s XXXXRXXXRRG
(or R/Ws, DSg) N
REW
LDREW N
rea YOOOOOROOOO0K
-l 1 tRSR
R y
55 XOOXXKXXXKF X

2 XXXRRRKXK XXX KX KKKKXX KKK KEKRS
[ tRSF

o XXX XXX KX XX KX KX XIKIKKS

N
|V

I

2668 drw 10

Figure 9. Hardware Reset Timing

[+ \

N

. XXXXXX XXXXXXXXXX

Al XXXXX) XXXXXXXXX

PEY
| g— tas - taH —pp! 2668 drw 11

Figure 10. Basic Port A Contro! Signal Timing (Applies to All Port A Timing)
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IDT72511/IDT72521
BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES

R/Wa \ / \

tWPW  ——
oS 4
|g———— tWRCOM
Opcode
Das - Dat2
or
Operand = —
Dao - Dat2 e 2668 drw 12
tabs tabH
Figure 11. Port A Command Timing (write).
WRITE

RAWA ——\( }-4 tawc . ;k._—

lal]— tAWPW —J
DSA N / \L 5
N__ 7 N
tas |- o [=al— taRR —] taH —p
Input |/
Dao - DA17
tabs tabH
READ
R/Wa 7(
=1 tarc
L— taRPW ——pn-1
DSa \ A
tas |-t [~ taRR
taH
Output
Dao - Dat7
tatz
[~— 1aa 2668 drw 15

Figure 12. Read and Write Timing for Port A
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IDT72511/IDT72521 L
BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES

WRITE
—\- et th W e l—
(R/Wh) N 7/
Wa
(orﬁéa) -t N ag— tbWPW jq..’ thR;
tos - toH

input V—QI—:)

tbps ) tboH

READ

RWe — /]

| <ag—————— tbRC -

A8

(or %) ———————\ ‘ :
R torew —— 9% N
- toH

Output
Deo-Des

tbLz
l-—— tha 2668 drw 17

Flgure 13. Port B Read and Write Timlng, Processor Interface Mode Only
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BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES

A—B FIFO WRITE FLOW-THROUGH

[— tawpw —»|
PEY N\ ;‘
Dao - DA17 DATAINPUTS r——
[<— taDs ol o
taDH
A-B
Full Flag" /|
l——— tRFF ——P> tWFF
R8s (or DSy Sk ;‘
tbLz —=] j— tbov
Dso - DB17 DATA OUT
tba [— tbHz —P>]
NOTES:
1. Assume the flag pin is programmed active low.
2. RWa=0

B—A FIFO READ FLOW-THROUGH

le— tarpw —>]

s \ A

taLz. ~— taa
Dao - Dat7 DATA OUTPUT,
B—A
Empty Flag" T

. [@— tWEF —P»{<— tREF

Wa (or DSg) \ /| B
Deo- o7 —————— DATA INPUT D

[€———— {bpg ——F tbDH

2547drw 13

NOTES:
1. Assume the flag pin is programmed active low.
2. RMWA =1

Figure 14. Port A Read and Write Flow-Through Timing, Processor Interface Mode Only




IDT72511/IDT72521

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES

B —A FIFO WRITE FLOW-THROUGH

DS

_._x
- [ — taiz
Dao-Da17 DATA OUT
L—tbA [— taHz ———P
B—oA .
Full FlagtV 7
— — tRFF —pteg——
Ra=1 (or RWW= 0) < TWFF
We (or DS) j
—» tbwpPw
Dso-Dss DATA INPUT
tbos [« >!< | tbDH
NOTES:
1. Assume the flag pin is programmed active low.
2. RWa=1
A—B FIFO READ FLOW-THROUGH
DSa
Li
DA0-DA17  ——e————X DATA INPUT
taps [d—p-1 1 tapH
A-B -
Empty Flag(!) /)
Py a9 tWEF tReF
We=1 (or RWe=1) D 1 RE
Ra (or DSH) ——\
talz j >
Dso-Des DATA OUT
tbA —! thV;
tbRPw [ - taHz —
2668 drw 18
NOTES: )
1. Assume the flag pin is programmed active low.

2. RWA=0

Figure 15. Port B Read and Write Flow-Through Timing, Processor Interface Mode Only
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IDT72511/IDT72521
BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES

B—A READ BYPASS

RWA 7L
-] taS |-l
DSa 51(
—1 talz [
Dao-Day, \/
Dats A‘
. |-~ tBYA .
Ra (or D) ‘ /
— ‘BVDkt— —*1 v
(RWs)
— tBYD [-=— tBYD . —1  tBYD
(1
Deo-Dss - BYTE O ayie1 >——X BYTE 2
NOTES:
1. Once the bypass mode starts, any data change on Port B bus (Byte 0—Byte 1) will be passed to Port A bus.
2. We=1 =~

A—B WRITE BYPASS

\ Y
RWa N ﬂ
Pl taS |t -}m—c -~
N X £ \
tBYD |<—
Dao-Day, Q
Dats BYTEO BYTE 1 >.__< BYTE 2
— tBYD
Wa (orDSg)
- tBYD - tBYD == tBYD
(R/V_VB) -1 i‘— tbBYDV
tasyov
DBo-Das
2668 drw 16
NOTES:
1. Once the bypass mode starts, any data change on Port A bus (Byte 0—Byte 1) will be passed to Port B bus.
2 Re=1

Figure 16. Bypass Path Timing, BiFIFO Must Be in Peripheral Intertace Mode
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IDT72511/DT72521
BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES

SINGLE WORD DMA TRANSFER

[ €——— 2105 cycles’ ——> 14— 1 cycle —»
tcke 1to 2 cycles
tckH tCKL
L L L L
REQ _7E \
tREQS I~—> <4—| tREQH
ACK J(
WRITE
(R/Wa) ;‘
tACKL =i
Wa (o D) E S A
tackL e - fackL
Output 4
Dgo-DB17
L.z j—> | ———>| tbov
tbA | »| [~ tbHz —|
READ
(RAB) e e e e ] S R e c—cm————-
R (orD%) 3< _7(
tACKL —P» e - [— tACKL
Input
Dso-DB17
tbDs | >l »| thoH
BLOCK DMA TRANSFER
1to2 1to2

cycles

oo =1 1 o
EEERENE

cycles

CLK

H '
REQ _/ :
'
! !
ACK, R/WB \ / \ /
ﬁB’ WB (orD—$) \_/ N/ 2668 drw 19

Figure 17. Port B Read and Write DMA timing. Petipheral Interface Mode Only




IDT72511/IDT72521

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES
_Rs, Ws _
(or R/Ws, DSB) - - :
- tbDSBH tbwpw tbDSBH
S |- >l >l >
RER N 4

. REW N V4
LDRER, . .
LDREW V4 4 N\

2668 drw 20

Figure 18.. Port B Reread and Rewrite Tlmlng for Intelligent Reread/Rewrite

Port A -PIO WRITE

— ———\_ | t}———— taWC
RWA - #
DEN N tawPw /- 2R - T
tas N/ taH

Input > < >
Dao-Das ]

taDs - tabH

Output
PIO0-PIOs

ft— trioa —] tPIOH

PIO —»Port A READ

RWA 7L
R g taRC
oS N tarew —
tas
Output
Dao-Das
taLz taov.
[~— taa [— tanz
Input
P1O0-PIOs
2668 drw 21
trios tPICH

Figure 19. Programmable /O Timing
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BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE hANGES
DS Read
\\'\\
| 1 I l 2 I I n+1 l
_ __WB Write
(or RWB =0, DSB) ‘\‘\
I 1 | I 2 n+1 |
— tWEF
14 tREF —»\ [ —
B—A Empty 1T \ F T
Flag N
WAEF — ] |g—o » ®— tRAEF
B—A Almost- y 4 \k
Empty Flag \\'\\ AL
2668 drw 22
NOTES:
1. B-A FIFO is initially empty.
2. Assume the flag pins are programmed active low.
3. RWA =1
Figure 20. Empty and Almost-Empty Flag Timing for B> A FIFO, (n = programmed offset)
Read
S A1)
\C
L e [N me ™
Ws Write \
(or Rfie=1, %) % A%
1 2 | m+ 1I
@ IWEF tRAFF ] -
B—A Almost- /
Full Flag AL Ak /|
@ tWFF =B —— —> [ tRFF
BosA A\ \ / =\
Full Flag N /
2668 drw 23
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. RWa=1

Figure 21. Full and Almost-Full Flag Timing for B—A FIFO, (m = programmed offset)
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BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES

DSA Write
\\\\
I 1 | I 2 I n+1 r
— _Fs Read
(or RWs=1, D) ‘\‘\
| 1 I 2 n+1
> G 1WEF tREF ——p]
A—>B Empty @ / Ak Ak
—B Empty
Flag _/
WAEE — —1 [~@— tRAEF
A—B Almost- () y N
Empty Flag g 1k /] N_ ‘)"
2668 drw 24
NOTES:
1. A>B FIFO is initially empty.
2. Assume the flag pins are programmed active low.
3. RWa=1
Figure 22. Empty and Almost-Empty Flag Timing for A—B FIFO, (n = programmed offset)
Read
) 1
\ T
‘ [+ 2] \—l m ]
. Wa Write
(or RANe=1,D%) Y A\
1 2 I m+ 1|
o > tWEF tarF —e  l—
B—A Almost- — | /—
Full Flag 1% =\t /
@ tWEF —  -— — [ tRFF
B—A A% ¥ A\
Full Flag w\ /]
2668 diw 23
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. RWa=1
Figure 23. Full and Almost-Full Flag Timing for A~B FIFO, (m = programmed offset)
26

5.16



Integrated Device Technology, Inc.

PARALLEL SyncBiFIFO™
(CLOCKED BIDIRECTIONAL FIFO)
256 x 18-BIT AND 512 x 18-BIT

PRELIMINARY
IDT72605
IDT72615

FEATURES
Two independent FIFO memories for fully bidirectional
data transfers

+ 256 x 18 organization (IDT 72605)

+ 512 x 18 organization (IDT 72615)

+ Synchronous interface for fast (25ns) read and write cycle
times

«» Each data port has an independent clock and read/write.
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-STD-883, Class B

DESCRIPTION:
The IDT72605 and IDT72615 are very high speed, low
power bidirectional FIFO memories with synchronous interface

for fast read and write cycle times. The SyncBiFIFO™ 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 /O registers on clock edges,
hencethe interfaces are synchronous. Each Porthasitsown
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 read/write signal.
Individual output enable signals control whether the
SyncBiFIFO s driving the data lines ofa portorwhetherthose
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, and almost-empty forboth FIFO memories.
The offset depths of the almost-full and almost-empty flags
can be programmed to any location.

The SyncBiFIFQ is fabricated using IDT's high speed
submicron CEMOS™ technology. Military grade product is
manufactured in compliance with the latest revision of MIL-
STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAM

Dao-Darz

i

£y :
R/Wa  -»] HIGH
OEn - z
o .CONTROL . i :
.|
CLKa —LD INPUT REGISTER Jj=¢ L[) OUTPUT REGISTER
TSa . A RESET ==
a = o B - togic [« RS
A1 -»=| INTERFACE | MUX
Ao > ‘
_EFe MEMORY "[mEmory =
PAEAS ARRAY ARRAY | FLaG ; 5=
AR 512x 18 512x 18 toaic [ EAE
FFan - 256 x 18 256 x 18 g} ﬁm"‘
. / |
MUX I PoweR 43 e
L ; L AZ GND
Clke ———————&>> OUTPUT REGISTER J=+ k> INPUT REGISTER
|
o HIGH
RWs CONTROL
ENs =
'
BYPs Deo-Det7 2704 drw 01
SyncBiFIFO and CEMOS are trademarks of Integrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992

©1992 Integrated Device Technology, Inc.

DSC-2045/2
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IDT72605/IDT72615
PARALLEL SyncBiFIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

11 Des Da4 Das De? o]:1} Vee De11 | De13 | GND

10 De1 De2 | GND Dss Des GND | Dsto | Det2 | Dew4 | Dsis | Deie
09 | RS | Dso OEa | Der
08 | RWs | CLKs PAE as | PAFAs
07 | OEp | ENs EFas | FFas
06 | GND | BYPg G68-1 A2 Vee
05 | FAEea | PAFga Ao A1

Pin 1 Designator

04 | EFpa | FFga ENA | CSa
03 | Dast Dao . CLKA | RAWA
02 | Daz Das | GND | Das Das | GND | Dato [ Dat2 | Daws | Dats | Da17

01 Das4 Das Da7 Das Vee | Dat1 | Daws GND | Dats
A B C D E F G H J K L
PGA 2704 drw 02
Top View

LALJLJLILJLIJLILIL ILILILILILILILILY
98765432 ‘1‘6867666564636261
DAz

Da1
Dao
EFBA
FFen
PAEBA
PAFBA
GND
BYPs

CLK3

Dso
Ds1
Dg2

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
2
r

-
-
-
-
-
-
a
-
-
-
-
-
a
-
=
-
-
-
-
-
a
-
-
-
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-
-
-
-
-
=
-
-
-

PLCC 2704 drw 03




IDT72605/IDT72615

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PARALLEL SyncBIFIFO
PIN DESCRIPTION

Symbol Name o Description

Dao-Da17 | Data A I/O | Data inputs & outputs for the 18-bit Port A bus.

CSa Chip Select A I | PortAis accessed when CSais LOW. Port A is inactive if CSA is HIGH.

R/Wa Read/Write A | This pin controls the reai or write direction of Port A. If RWa is LOW, Data A input data is
written into Port A. If R’Wa is HIGH, Data A output data is read from Port A. In bypass mode,
when R/Wa is LOW, message is written into A—B output register. If R"WA is HIGH, message
is read from B—A output register.

CLKa Clock A I | CLKa is typically a free running clock. Data is read or written into Port A on the rising edge of
CLKa '

ENa Enable A | When ENa is LOW, data can be read or written to Port A. When ENAa is HIGH, no data
transfers occur.

OFEA Output Enable A [ | When R/Waiis HIGH , Port A is an output bus and OEA controls the high impedance state of
Dao-Da17. If OEAis HIGH, Port Ais in a highimpedance state. If OEA is LOW while CSa is
LOW and R/Wa is HIGH, Port A is in an active (low impedance) state.

Ao, A1, A2| Addresses | | When CSais asserted, Ao, A1, A2 and R/Wa are used to select one of six internal resources.

Dgo-DB17 | Data B /0 | Data inputs & outputs for the 18-bit Port B bus.

R/Ws Read/Write B | This pin controls the rea_g_ or wiite direction of Port B. If RWg is LOW, Data B input data is
written ir_\E) Port B. If R"WB is HIGH, Data B output data is read from PoﬂB. In bypass mode,
when R/Ws is LOW, message is written into A—B output register. If R/WB is HIGH, message
is read from B—A output register.

CLKs Clock B I | Clock B is typically a free running clock. Data is read or written into Port B on the rising edge
of CLKs.

ENBs Enable B | | When ENB is LOW, data can be read or written to Port B. When ENB is HIGH, no data
transfers occur.

OEs Output Enable B | | When RAWs 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 R/WB
is HIGH, Port B is in an active (low impedance) state.

EFas A—B Empty Flag O | When EFag is LOW, the A-B FIFO is empty and further data reads from Port B are inhibited.
When EFas is HIGH, the FIFQ 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 DBo-DB17 has been read, EFAB goes LOW.

PAEAB A-B O | When PAEAB is LOW, the A—B FIFO is almost empty. An almost empty FIFO contains less
Programmable than or equal to the offset programmed into PAEAB Register. When PAEAB is HIGH, the
Almost-Empty Flag A—B FIFO contains more than offset in PAEAB Register. The default offset value for PAEAB

Register is 8. PAEAB is synchronized to CLKB.

PAFAB A-B O | When PAFaB is LOW, the A—B FIFO is almost full._An almost full FIFO contains greater than
Programmable the FIFO depth minus the offset programmed into PAFAB Register. When PAFAB is HIGH,
Almost-Full Flag 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.

FFas A-B Full Flag O | When FFas is LOW, the A—B FIFQ is full and further data writes into Port A are inhibited.
When FFas is HIGH, the FIFO is not full. FFas is synchronized to CLIKA. In bypass mode,
FFaB tells Port A that a message is waiting in Port B's output register. If FFAB is LOW, a
bypass message is in the register. If FFAB is HIGH, Port B has read the message and another
message can be written into Port A.

EFsA B->A Empty Flag | O | When EFBais LOW, the B—A FIFO is empty and further data reads from Port A are inhibited.
When EFga is HIGH, the FIFO is not empty. EFBAis synchronized to CLKA. In the bypass
mode, EFBA HIGH indicates that data Deo-DB17 is available for passing through. After the
data DAo-DA17 has been read, EFBA goes LOW on the following cycle.

PAEBA | BoA O | When PAEBA is LOW, the B»A FIFO is almost empty. An almost empty FIFO contains less
Programmable than or equal to the offset programmed into PAEBA Register. When PAEBA is HIGH, the
Almost-Empty Flag B—A FIFO contains more than offset in PAEBA Register. The default offset value for PAEBA

Register is 8. PAEBA is synchronized to CLKA.
PAFA | BoA O | When PAFBA is LOW, the BA FIFO is almost full. An almost full FIFO contains greater than

Programmable
Almost-Full Flag

the FIFO depth minus the offset programmed into PAFaA 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.

2704 tbl 01
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IDT72605/IDT72615
PARALLEL SyncBiFIFO

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION (Continued)

1. Measurements with 0.4V < ViN < Vce.

2, OE=> ViH;0.4 < Vout < Vee.

Symbol Name /o] Description
FFsa B—A Full Flag O | When FFaa is LOW, the B—A FIFOQ is full and further data writes into Port B are inhibited.
When FFBa is HIGH, the FIFO is not full. FFsa is synchronized to CLKs. In bypass mode,
FFaa tells Port B that a message is waiting in Port A's output register. If FFeAis 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 O | This flag informs Port B that the Synchronous BiFIFO is in bypass mode. When BYPB is
Flag LOW, Port A has placed the FIFO into bypass mode. If BYPB is HIGH, the Synchronous
BiFIFO passes data into memory. BYPs is synchronized to CLKB.
RS Reset I | A LOW on this pin will perform a reset of all Synchronous BiFIFO functions.
Vce Power There are three +5V power pins.
GND Ground There are seven Ground pins at OV.
2704 tbl 02
ABSOLUTE MAXIMUM RATINGS(" RECOMMENDED DC
Symbol Rating Com'l. mir. [unt| OPERATING CONDITIONS
VTERM | Terminal Voltage | ~0.510+7.0 | 0.5t047.0 | V Symbol Parameter Min. | Typ. |Max. | Unit
with Respect veem Military Supply Voltage 45150 |55 V
to Ground Vcee Commercial Supply Voltage| 4.5 | 5.0 [ 55| V
Ta Operating - 0t0+70 | -55t0+125 | °C GND | Supply Voltage ojJofo [V
Temperature VIH Input High Voltage 20| — | — | V
TBIAS | Temperature . | -55t0+125 | ~6510 +135 | °C Commercial
Under Bias ) i ViH Input High Voltage Military |22 | — | — | V
- (
TstG | Storage 5510 +125 | —6510 +150 | °C vitD | Input Low Voltage —|[— o8]V
- Temperature . Commercial and Military
. NOTE: 2704 tol 04
lout DC Output Current 50 50 mA 1. 1.5V undershoots are allowed for 10ns once per cycle.
2704 tbl 03
NOTE:
1. Stressesgreater thanthose listed under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only CAPACITANCE (Ta = +25°C, f = 1.0MHz)
and functional operation of the device at these or any other conditions Symbol Parameter Conditions | Max.| Unit
above those indicated in the operational sections of this specificationis not 2] - v v F
implied. Exposure to absolute maximum rating conditions for extended | SN Input Capacitance IN=0 0]p
periods may affect reliability. Cout<) | Output Capacitance Vout = 0V 10 | pF
NOTES: 2704 tbl 05
1. With output deselected.
2. Characterized values, not currently tested.
DC ELECTRICAL CHARACTERISTICS
(Commercial: VEc = 5V + 10%, TA = 0°C to +70°C; Military: Vcc = 5V + 10%, TA = -55°C to +125°C)
IDT72615L IDT72615L
IDT72605L IDT72605L
Commercial Military
. tcLK = 25, 35, 50ns tcrk = 30, 35, 50ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit
™ Input Leakage Current (Any Input) -1 — 1 -10 — 10 pA
lo.® | Output Leakage Current -10 — 10 -10 — 10 pA
VOH Output Logic "1" Voltage louT = -2mA 2.4 — — 2.4 — — \
VoL Output Logic "0" Voltage louT = 8mA — — 0.4 — — 0.4 \
lcc® |  Average Vcc Power Supply Current — — 230 — — 250 mA
NOTES: 2704 tbl 06

3. Tested with outputs open. Testing frequency f=20MHz
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IDT72605/IDT72615

PARALLEL SyncBiFIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES
AC TEST CONDITIONS +5V

In Pulse Levels GND to 3.0V

Input Rise/Fall Times 3ns 110

Input Timing Reference Levels 1.5V ’

Output Reference Levels 1.5V

Output Load See Figure 2 D.UT.

2704 10 07 680Q 30pF*

or equivalent circuit 2704 drw 05
Figure 2. Output Load
* Includes jig and scope capacitances.

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V+10%, TA = 0°C to +70°C; Military: Vcc = 5V£10%, TA = -55°C to +125°C)

Com’l. Mil. Com'l. and Mil.
IDT72615L25 |IDT72615L30 |IDT72615L35 | IDT72615L50
IDT72605L25 | IDT72605L30 (IDT72605L35 | IDT72605L50
Symbol Parameter Min. Max. | Min. Max. | Min. Max. Min. Max. | Unit Timing Figures
folk Clock frequency — 40 — 33 — 28 — 20 MHz | —
1CLK Clock cycle time 25 —_ 30 — 35 — 50 — ns 4,567
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 4,56,7,12,13,14,15
RS Reset pulse width 25 — 30 — 35 — 50 — ns 3
tRSS Reset set-up time 15 — 8 — 21 — 30 — ns 3
tRSR Reset recovery time 15 —_ 18 — 21 — 30 — ns 3
tRSF Reset to flags in intial state — 25 — 30 — 35 — 50 ns 3
A Data access time 3 15 3 18 3 21 3 25 ns 5,7,8,9,10,11
tcs Control signal set-up time("? 6 — 7 - 8 — 10 — ns | 4,56,7.8,9,10,11,12,
13,14,15
1cH Control signal hold time(" 1 — 1 — 1 — 1 — ns | 4,56,7,10,11,12,13,
| 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 46
(o]5 Output Enable LOW to 3 13 3 16 3 20 3 28 ns 5,7,8,9,10,11
output data valid®
toLz Output Enable LOW to data 0 — 0o — 0 — 0o — ns 5,7,8,9,10,11
bus at low Z®
toHz | Output Enable HIGH to data 3 13 3 16 3 20 3 28 ns 5,7,10,11
bus at high Z?
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
PAF Clock to Programmable — 15 — 18 - 21 — 30 ns 13,156
Almost Full Flag time .
tsKEw1 | Skew between CLKA& CLKB| 12  — 15 — 17 — 20 — ns 4,56,7,8,9,10,11
for Empty/Full Flags®
tsKeEw2 | Skew between CLKA & CLKB| 19 — 22 — 25 — 34 — ns 4,7,12,13,14,15
for Programmable Flags®
NOTES 2704 tb1 08

1. Control signals refer to CSa, R/Wa, ENa, Az, A1, Ao, R/Ws, ENB.
2. Minimum values are guaranteed by design.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTIONAL DESCRIPTION

IDT’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/O 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 1/O registers are gated by the
enable signals. The transfer direction for each port is
controlled independently by a read/write signal. Individual
output enable signals control whether the SyncBIiFIFO 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. In a
36- to 36-bit configuration,:two SyncBiFIFOs operate in
parallel. Both devices are programmed 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 contralling
processor. Port B interfaces with a second processor. The
Port B control pins are inputs driven by the second
processor. ‘

~ RESET

Reset is accomplished whenever the Reset (RS) input is
taken to a low state with TSA, ENA and ENB HIGH. 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 Aimost Empty
Flags (PAEAB, PAEBA) will be set to low after tRsF. The
A—B and BoA 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 SyncBiFIFO™ 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 Chip Select CSA pins. When CSA is asserted, A2,A1,A0
and R/Wa are used to select one of six internal resources
(Table 1).

With A2=0 and A1=0, Ao determines whether data can
be read out of output register or be written into the FIFO
(A0=0), 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 (A1=0, Ao=0), A»B FIFO Almost-Full Flag Offset
(A1=0, Ao=1), B—A FIFO Almost-Empty Flag Offset (A1=1,
Ao=0), B—A FIFO Almost-Full Flag Offset (A1=1, Ao=1).

Port A is disabled when CSa is deasserted and data Ais
in high |mpedance state.

DT
SYNCBIFIFO
«—+IDATA A DATA B
CLKA ClLKs CLK
‘ —+CONTROL A CONTROL B
MICROPROCESSOR MICROPROCESSOR
DATA fe———*| DT - DATA
SYNCBIFIFO cgg'g?g[_ ADDR, 1/0
DATA A DATA B« ‘ .
H »ICLKA CLKa e+ v
RAM A L »ICONTROL A CONTROL B RAMB
SYSTEM - SYSTEM
CLOCK A CLOCK B

NOTES:
1. Upper SyncBiFIFO only is used in 18- to 18-| blt configuration.

2704 drw 04

-2, Control A Consists of R/Wa, ENa, OEa, CSa, Az, A1, Ac. Control B consists of R/Was, ENB, OEB

Figure 1. 36- to 36-bit Processor Interface Configuration
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PARALLEL SyncBiFIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES
Data A
CSa R/Wa ENA OEA Vo Port A Operation
0 0 0 0 ! Data A is written on CLKA T. This write cycle immediately following
low impedance cycle is prohibited.
0 0 0 1 | Data A is written on CLKaA T.
0 0 1 X | Data A is ignored
o 1 0 0 Datais read'” from RAM array to output register on CLKA T,
Data A is low impedance
0 1 0 1 0 Data is read (! from RAM array to output register on CLKA T,
Data A is high impedance
0 1 1 0 [e] Output register does not change (?), Data A is low impedance
0 1 1 1 [¢] Output register does not change(?, Data A is high impedance
1 0 X X | Data A is ignored (3)
1 1 X X e} Data A is high impedance(3)
NOTES 2704 tbl 09

1. When A2A1A0 = 000, the next B—A FIFO value is read out of the 6utput register and the read pointer advances. If A2A1A0 =

001, the bypass pathis

selected and bypass data from the Port B input register is read from the Port A output register. If A2A1A00 = 1XX, a flag offset register is selected

and its offset is read out through Port A output register.

2. Regardless of the condition of A2A1Ao, the data in the Port A output register does not change and the B—A read pointer does not advance. .
3. IfCSais HIGH, then BYPs 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, and
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=001and CSA is Low.
When Port A returns to normal FIFO mode (A2A1A0=000 or
CSaA is High), BYPB is deasserted on the next CLKB rising
edge.

Once the SyncBiFIFQ is in bypass mode, all data transfers
are controlled by the standard Port A (R/WA CLKA, ENA,
OFEA) and Port B (R/Ws, CLKs, ENB, OEB) interface pins.
Each bypass path can be considered as a one word deep
FIFO. Data is held in each input register until it is read.
Since the controls of each port operate 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 input register. Following the rising edge
of CLKa for this write, the A—B Full Flag (FFAB) goes LOW.
Subseqguent writes into Port A are blocked by internal Iogic
until FFAB goes HIGH again. On the next CLKB rising
edge, the A—»B Empty Flag (EFAB) goes HIGH indicating to
Port B that data is available. Once R/Ws 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-
De17. EFAB goes LOW following the CLKB rising edge for
this read. FFAB goes 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 and FFBA indicating the Port A
output register state.

When the Port A address changes from bypass mode
(A2A1A0=001) to FIFO mode (A2A1A0=000) 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
register. BYPB will go HIGH on the rising edge of CLKB
signifying that Part 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 operatlons It is especially important to monitor
BYP8 when CLKB is much slower than CLKA to avoid this
condition. BYPs will also go HIGH after CSa is brought
HIGH:; in this manner the Port B bypass data may also be
lost.

Since the Port A pracessor 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. R/WA and ENaA
lines determine when Data A can be written or read. [f 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.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

PARALLEL SyncBiFIFO
CSa | A2 A1 Ao Read Write

0 0 0 0 B—A FIFO | A-B FIFO

0 0 0 1 18-bit Bypass Path

0 1 0 0 A—-B FIFO Almost-Empty
Flag Offset

o] 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

2704 tbl 10

Table 2. Accessing Port A Resources Using TSA, A2, A1, and Ao

PROGRAMMABLE FLAGS

The IDT 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 are fixed, while the Almost Empty and Almost Full
offsets can be set to any depth through 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

17 16 15 14 13 12 M1

words deep, and the Almost Full flags are asserted at Full -
8 words deep.

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 8 7 6 5 4 3 2 1 0

PAEAB Register [x x| x]x]x]x{x

9
[ x| x| A—B FIFO Almost-Empty Flag Offset |

17 16 15 14 13 12 11

10 9 8 7 6 5 4 3 2 1 0

PAFAB Register [x IxIx x| x[x]x

| x| x| A—B FIFO Almost-Full Flag Offset |

17 16 16 14 13 12 11

10 9 8 7 6 5 4 3 2 1 0

PAEsA Register ExIxPxIx]Ix[x]x

| X I X | B—A FIFO Almost-Empty Flag Offset |

17 16 15 14 13 12 11

10 9 8 7 6 5 4 3 2 1 0

PAFsA Register [x I x] x| x]x|[x]x

| x x| B—A FIFO Almost-Full Flag Offset |

NOTE:
1. Bit 8 must be set to 0 for the IDT72605 (256 x 18) Synchronous BiFIFO.

2704 tbl 11

Table 3. Flag Offset Register Format

Number of Words
in FIFO
From To EF FAE PAF FF
0 0 Low Low High High
1 n High Low High High
n+1 D-(m+1) High High High High
D-m D-1 High High Low High
D D High High Low Low

n = Programmable Empty Offset (PAEAB Register or PAEsA Register)
m = Programmable Full Offset (PAFAB Register or PAFBA Register)

D = FIFO Depth (IDT72605 = 256 words, IDT72615= 512 words)

2704 tbl12

Table 4. Internal Flag Truth Table

517 8
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PORT B CONTROL SIGNALS

The Port B control signal pins dictate the various
operations shown in Table 5. Port B is independent of
CSA.  R/Ws and ENB lines determine when Data can be
written or read in Port B. If R/Ws 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 R/WB is HIGH and OEB is LOW, data comes out of bus
and is read from output register into three-state buffer. In
bypass mode; if R/WB is LOW, bypass messages are
transferred into B—A output register. . If R/WA is HIGH,
bypass messages are transferred into A—B output register.
Refer to pin descnptlons for more |nformat|on .

Data B o :
RWe ENs OEs /0 Port B Operation

0 0 0 | Data B is written on CLKB T. This write cycle immediately following output low
impedance cycle is prohibited )

0 0 1 | Data B is written on CLKB T.

0 1 X | Data B is ignored

1 0 0 o} Data is read(") from RAM array to output register on CLKs T, Data B is low
impedance

1 0 1 [¢) Data is read(") from RAM array to output reglster on CLKB T, Data Bis hlgh

. impedance
1 1 0 o) Output register does not change(®, Data B is low impedance
1 1 1 O | Output register does not change(2), Data B is high impedance
NOTES. . 2704113

1. When A2A1A0 = 000 or 1XX, the next A-B FIFO value is read out of the output reglster 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 pomter does not advancs.

Table §. Port B Operation Control Signals

5.17 9
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tRs

1RSF

SOONNNNANNN]

Ok

tRSF

LSS S

7

tRSS

tRSR

VOIIIIE,

4

7’LL

2704 drw 06

Figure 3. Reset Timing

KR

(LS

CSa

(LS N\

tcs

FFas

1CH NO OPERATION

(/77 T NN\

tDs

—k

DAo-DA17

/

tSKEWH DATA IN VALID—"

READ

CLKs 7F

Figure 4. Port A (A—B)

NO READ
OPERATION
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Write Timing
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CLKA N\ 71

{CLKH

TCLKL

N

KA XXAKXXAKXX

XXX AXXAKXXX

R/WA 1{//

/

AN

N

— NO OPERATION

CSaA X _//
e—1cs—* —— tcH
o N\ y IR ANNN
tEF
EFBA \\
tA
Dao-DA17 VALID DATA
1oLz
1OE ———] toHZ
OEA

=
CLKB NO WRITE

— ISKEW1

Figure 5. Port A (B—>A) Read Timing

CLKB A

W

1CLK

R/Ws

NN

WRITE
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A

(LS

N /7
[¢—tcs ——¥ e tcH NO OPERATION
— AN
= \\\\\\ /(//// [ \:::
tFF » tFF »
o ) X
tDs— ,—+— tDH

— 1SKEW1

—
CLKa

DATA IN VALID—"

Figure 6. Port B (B—A) Write Timing
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1CLK

{CLKH {CLKL
CLKs '\ 7%11

[—1cs —& _—— 1CH

— NO OPERATION

ENs

2R NN
TN

N .Y YARNEN AN

teF ————]

E_FAB ) ‘ \\

»

tEF I

tA

DBo-Dat7 : i%X}E VALID DATA

toe— | 1OHZ

OEs

. ~— 1SKEW1
CLKA NO WRITE WRITE _

OPERATION

Figure 7. Port B (A—B) Read Timing
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~1— tDS
Dao-DA17 >k30 (First valid write) X D1 X D2 >< Ca

———FRL——
tSKEW1 —~ | (1)

ce 7 NL_LA N A LA S
RWs yays 1
o \F—lcs-’
ENs N\

[+—tEF
EFas :l(
e tA [— tA
Deo-Ds17 4 Do ‘;k C1
I:'tOLZ*’I\

toE {

2704 drw 11
NOTE:
1. When tskew1 2 minimum specification, tFRLMax.) = tCLK + tSKEW1
tsKEW1 < minimum specification, tFRL(Max) = 2tCLK + tSKEW1 or tCLK + tSKEW1
The Latency Timing applies only at the Empty Boundary (EF = Low).

Figure 8. A—B First Data Word Latency after Reset for Simultaneous Read and Write
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RWs : : ; 5\

m

) - [tCS '—T

— DS

Firstvalidwite) X D1 X D2 X Ds

tSKEW1

~ (1)

o /N

L/

XXXK

tFRL

RWA

A

[¢—1Cs —¥

CSa . ENy O\ )
[e—tEF
EFeA
DAo-DaAt?

t—tou

[ tA [— tA

OEA *

NOTE: .

tOE N >

2704 drw 12

1. When tskew1 2 minimum specification, tFRL(Max.) = tCLK + tSKEW1
tSKEW1 < minimum specification, tFRL(Max.) = 2tCLK + ISKEW1
The Latency Timing apply only at the Empty Boundary (EF = Low).

Figure 9. B—A First Data Word Latency after Reset for Simultaneous Read and Write
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1cs -+
Ao, A1 A2, >OOO|< A2,A1,Ao0,= 001 >E><:
R/WA : : : )
‘—tCH‘j’I
CSa R
s —— ;P tcH
SNk | AT
[+—tFF [*—1FF [—trF—|
FFas :'& BYPASS FLAG j( FIFO FLAG

i
tps

Dao-DA1? DATA INPU XX XXKNA

tSKEW1 %\ [¢1SKEW1 —4 ~1— 1SKEW1

CLKs _/_\_JZ_K/[_\_/_\_J
RS e,
ENs N\ 'k

[+—ter — [*—tEF [+—tEF
‘EFas FIFO FLAG BYPASS FLAG FIFO FLAG
BYPs 1“

le— ta

Dso-DB17 DATA OUTPUT
f—toz :
< tOE | Ptonz

2704 drw 13

i

i

i

NOTES:

1. When CSa is brought HIGH, A—B Bypass mode will switch to FIFO mode on the following CLKa low-to-high transition.

2. After the bypass operation is completed, the BYPs 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 10. A—B Bypass Timing
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OLKs _/_\_/_\JW/—\_/VM
o D

{CH
N R 7
ENB N\K . LLL FIFO FLA
[—tFF - [+—1FF [e—tFF [ tFr ¥ G\
FFea Jif ;IL BYPASS FLAG J/ _ YO
BYPs N

tDs DATA INPUT

Deo-Da17 X X X XX XN T XXX X XX
[+—tsKEW! —* A tsKEWT [e—tsKEW! —*] 1SKEW! —*)
CLKA \_/mjm/—\—]%\_/m

‘ ~—1cs tcs ]
Ao,A1,A2, A2,A1,A0,=001| W
tcs
CSa
R/_V—VA / J
ENA O\ K

[¢—1EF [+—tEF <+—{EF [¢+—1EF
EFBA FIFO FLAG BYPASS FLAG FIFO FLAG

: [ tA
Dao-DA17 DATA OUTPUT
}:—toa *I\ . )
\1\ ‘

:

%

~—T1cs

PV,

1OE tOHZ

‘OEA

y
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NOTES:

1. When TSais 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 BYPa 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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{CLKH tCLKL ‘T
CLia N S S S\

. tCS\ o 1cH
B N
(RWaA=0)

WRITE i n+1 words in FIFO
PAEAB n words in FIFO
tskewz (1)
CLKs L/_\
__ENa
(RWe=1)

READ

2704 drw 15

NOTES:

1. tskewz the minimum time between a rising CLKA edge and a rising CLKs edge for PAEAB to change during that clock cycle. If the time between the
rising edge of CLKA and the rising edge of CLKa is less than tskew, then PAEAB may not go HIGH until the next CLKB rising edge.
2. Ifaread 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 12. A—B Programmable Almost-Empty Flag Timing

CLKA
__ENa
(RWa=0)
WRITE
PAFAB Full - (m+1) words in FIFO

. Full - m words in FIFO

[4—tPAF le—tpar

CLKg

__ENs
(RWs=1)

READ

2704 drw 16
NOTES:

1. tskewz is the minimum time between a rising CLKB edge and a rising CLKa edge for PAFAB to change during that clock eycle. if the time between the
rising edge of CLKB and the rising edge of CLKa is less than tskewz, then PAFAs may not go HIGH until the next CLKa rising edge.
2. If awrite is performed on this rising edge of 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
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CLKH ~*14-tCLKL ]
oLKs 2N N W aaN
103\ I tcH

__ ENB

(RWA=0) WRITE
PAEBA n words in II=IFO n+1 words in FIFO
tskewz (1) [+——1PAE

__ENa

(RWa=1)

READ

2704 drw 17
NOTES:

1. tskewz is the minimum time between a rising CLKs edge and a rising CLKa edge for PAEBA to change during that clock cycle. If the time between the
rising edge of CLKB and the rising edge of CLKAa is less than tskewez, then PAEsA may not go HIGH until the next CLKA rising edge.
2. Ifaread 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 14. B—A Programmable Almost-Empty Flag Timing

CLKB
__ENs
(RAWA = 0)
WRITE
PAFeA Full - (m+1) words in FIFO Full - m words in FIFO

[*—tPAF tskewz (1) I<-—1PAF

CLKA

__ENa
(RWA=1)

READ

2704 drw 18
NOTES:

1. tskewz is the minimum time between a rising CLKs edge and a rising CLKa edge for PAFgA to change during that clock cycle. if the time between the
rising edge of CLKs and the rising edge of CLKa is less than tskewz, then PAF2a may not go HIGH until the next CLKa rising edge.
2. Ifa write is performed on this rising edge of the write clock, there will be Full - (m + 1) words in the FIFO when PAF goes low.

Figure 15. B—A Programmable Almost-Full Flag Timing
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Integrated Device Technology, Inc.

PARALLEL ASYNCHRONOUS
SINGLE-BANK BIDIRECTIONAL FIFO
512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT

PRELIMINARY
IDT7271
IDT7272
IDT7273

FEATURES:

Bidirectional data transfer

512 x 9 organization (IDT7271)

1024 x 9 organization (IDT7272)

2048 x 9 organization (IDT7273)

Fast 25ns access time

Single bank FIFO memory with data flow in one dlrecuon
atatime

« Direction pin controls data flow from Port A-to-B, or Port
B-to-A

Full and Empty flags

Fixed Almost-Full and Almost-Empty partial flags
Bypass and Diagnostic modes

32-pin DIP, PLCC, LCC and SOJ

Military product compliant to MIL-STD-883, Class B

o o o o o

DESCRIPTION:

The IDT7271/7272/7273 are very high speed, low power
FIFO memories that enhance processor-to-processor and
processor-to-peripheral communications. The 727x family
use a single bank of memory; therefare, allowing one port to
be accessed at any time. A direction pin (DIR} is provided to

determine data flow direction. Whenthe DIRpinis Low, data
flows from port A-to-B. Data flows in the opposite direction
when the DIR pin is High .

A device reset can be initiated at any time by bringing the
Reset (RS) pin LOW while holding the Read (RD), Bypass
(BYP), Diagnostic (DIAG) and Write (WR) pins High .

There are four separate flags on these BiFIFOs. The two
end-point flags are Empty (EF) and Full (FF); and the two
partial flags with fixed offset size of 07H (eight bytes from the
boundaries) are Aimost-Empty (AE) and Almost-Full (AF). All
flags are active low.

Bypass contral allows data to be directly transferred from
port A to port B, or vice versa, without going through the
memory array. The bypass mode can be set by asserting the
BYP pin (active Low).

The diagnostic mode allows written data to beread through
the same port. This provides systems memory self-test upon
power up or after a system failure.

The IDT7271/2/3 are fabricated using IDT's high speed
submicron CEMOS™ technology. Military grade productsare
manufactured in compliant with the latest revision of MIL-
STD-883, Class B.

FUNCTIONAL BLOCK DIAGRAMS

’> INPUT MUX Q————
DATA PORT A DATA PORT B
(DQA>-DQAs) (DQBo-DQBs)
e ;’> TITTITT]
—_ DUAL PORT RAM
AFF ARRAY
AEF = FLAG 2048x 9
FF LOGIC 1501224 X 99
EF -
e, IO
_% — PP OUTPUT L\M
RDA — > MUXB h
om | B o |
el OUTPUT
BYP —y MUXA |x
ADB —) Ke
WRB —) }
DIAG —»
CEMOS and SyncFIFQ are trademarks of I d Device Techology, Inc. 2529 drw 01
COMMERCIAL TEMPERATURE RANGE APRIL 1992

©1992 Integrated Device Technology, Inc.

DSC-2047/1
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IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS
SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BIT & 2048 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
| 5534485
Dane ] 1 N 32 [1Daas INDEX §g38483838g938
D[] 2 31 [J Daus
baa2[] 3 30 [] DQar
DQui [} 4 29 [] DQus DQas
Do [] 5 28 []EF EF
AE[] 6 27 1 DR DIR
WRa[] 7 26 [] RDa —
GND[] 8 P31 55 B vee ADA
_ S Vce
WRs [ 9 24 [1RS T
AF[] 10 23 [] RDe —
—_ O H — RDs
DIAG[] 11 22 [ BYP —
== BYP
Daso[] 12 21 OFF _
DQs1[] 13 20 [] DQss FF
DQs2(] 14 19 [] DQe7
DQs3[] 15 18 [J DQss
DQB4[] 16 17 {] DQss
DIP 2529 drw 02 PLCC/LCC 2529 drw 03
TOP VIEW TOP VIEW
PIN DESCRIPTION
Symbol Name e} Description
DQao-DQAs | Data A [l{e} 9-bit data pins for port A. The DIR pin controls direction of these pins (input or output)
DQeo-DQBs | Data B /10 9-bit data pins for port B. The DIR pin controls state of these pins (inputs or outputs)
RDA Read A | This input pin controls port A read operation. In bypass mode this pin controls the A port
output enables. Active Low input.
RDs Read B 1 This input pin controls port B read operation. Active Low input.
WRa Write A - | This input pin controls port A write operation. In bypass mode this pin controls the port B
} output enables. Active Low input.
WRs Write B | This input pin controls port B write operation. Active Low input.
DIR Direction | This input pin determines data flow direction. When it is Low, data flows from port A to
port B. When it is High, data flows in the opposite direction.
DIAG Diagnostic | Once the data is loaded, the DIAG pin can be asserted followed by the DIR pin's state
change, the written data can then be read through the same port.
BYP Bypass | This input pin sets the FIFO in the bypass mode, in which the FIFO acts as a transceiver.
Active Low input.
RS Reset | This pin resets all functions. Active Low input.
AE Partial Flag (e} This output pin is asserted when the FIFO is almost empty. Active Low output.
AF Partial Flag o This output pin is asserted when the FIFO is almost full. Active Low output.
FF Full Flag o This output is asserted when the FIFO is completely full. Active Low output.
EF Empty Flag o This output is asserted when the FIFO is completely empty. Active Low output.
Vee Power One +5V power pins.
GND Ground One ground pin at OV.

2529 tb1 01
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IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS

SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BIT & 2048 x 9-BiT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

RECOMMENDED DC

Symbol Rating Com'l. Mil. Unit| OPERATING CONDITIONS
VTERM | Terminal Voltage -0.5t0+7.0{ ~0.5t0 +7.0| V
with Respect Symbol Parameter Min. | Typ. | Max. | Unit
to GND Vcem Military Supply 4.5 5.0 5.5 v
Ta Operating 0to+70 |-55t0+125[ °C Voltage
Temperature Veee Commercial Supply | 45 | 50 | 55 \
TeiAs | Temperature —5510 +125| -6510 +135| °C Voltage
Under Bias GND Supply Voltage 0 0 0 v
TsTG Storage —5510 +125| -65t0 +155{ °C vin Input High Votage 20 | — — v
Temperature Commercial
lour DC Output %0 S0 mA VIH Input High Votage 22 _ — )
Current o
Military
NOTE: 2529 thl 02 )
1. Stressesgreaterthanthoselisted under ABSOLUTE MAXIMUMRATINGS | VIL Input Low Voltage — | — | o8 v
may cause permanent damage to the device. This is a stress rating only Com'l. and Mil.
and functional operation of the device at these or any other conditions NOTE: ) 2529 1b1 04
above thoseindicated in the operational sections of this specificationisnot 1. 1.5V undershoots are allowed for 10ns once per cycle.
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliabilty.
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V = 10%, TA = 0°C to +70°C; Military: Vcc = 5.0V £ 10%, TA = -55°C + 125°C)
IDT7271L IDT7271L
IDT7272L IDT7272L
IDT7273L IDT7273L
Commercial Military
tA = 25, 35, 50ns ta = 30, 35, 50ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit
it Input Leakage Current (Any Input) -1 — 1 -10 - 10 HA
lou? Output Leakage Current -10 - 10 -10 — 10 pA
VoH Qutput Logic “1" Voltage louT=-2mA 24 —_ — 24 — —_ \
VoL Output Logic "0" Voltage louT = 8mA —_ — 04 —_ - 04 v
lcci®) Average VCC Power Supply Current — 75 120 — 100 150 mA
1cc2®) Average Standby Current (RA= WA= —_ 8 15 —_ 12 25 mA
RB=WB=RS =VIH
lccs® Power Down Current (All Inputs = Vcc - - — 8 — - 12 mA
0.2V)
NOTES: 2529 tbl 04
1. Measurements with 0.4 < VIN < Vce.
2. OE 2 Vi, 0.4 < Vourt < Vce.
3. Tested at f = 20 MHz.
V
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns 1.1KQ
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V DUT
Output Load See Figure 1
2529 161 05 680Q 30pF*
CAPACITANCE™ (Ta = +25°C, 1 = 1.0 MHz)
Symbol Parameter Condition Max. | Unit —_—
cine® Input Capacitance VIN = 0V 10 pF or equivalent circuit 2529 drw 04
{2,3) i =
Cout Output Capacitance | Vout =0V 10 pF Figure 1. Output Load
NOTES: 2529 tbl 06

1. This parameter is sampled and not 100% tested.
2. With output deselected.
3. Characterized values, not currently tested.

*Includes jig and scope capacitances.




IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS :
SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BIT & 2048 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5.0V +10%, TA = 0°C to +70°C; Military: Vcc = 5.0V +10%, TA = -55°C + 125°C)

Commercial Military Commercial and Military
IDT7271L25 IDT7271L30 IDT7271L35 IDT7271L50
IDT7272L25 IDT7272L.30 IDT7272L35 IDT7272L.50
IDT7273L25 IDT7273L30 IDT7273L35 IDT7273L50
Symbol | Parameter Min. Max. | Min. Max. | Min. Max. [ Min., Max. | Unit
Reset Timing
tRSC " Reset Cycle Time ' 35 — 40 — 45 — 65 — ns
RS Reset Pulse Width 25 — 30 — 35 — 50 — ns
tRSS Reset Set-up Time 25 — 30 — 35 — 50 — ns .
tRSR Reset Recovery Time 10 — 10 — 10 — 15 — ns
tRFV Reset to Flag Valid - 25 — 30 — 35 — 50 ns
Read/Write Timing
tA Read Access Time — 25 — 30 — 35 — 50 ns
tRC Read Cycle Time 35 — 40 — 45 — 65 — ns
tRPW Read Pulse Width 25 — 30 —_ 35 — 50 — ns
tRR Read Recovery Time 10 —_ 10 — 10 — 15 — ns
tov Data valid from read pulse HIGH 3 — 3 — 3 — 3 . —_ ns
tRHZz | Read HIGH to data bus at High Z — 18 — 20 — 20 — .30 ns
tRLZ Read LOW to data bus at Low Z 3 — 3 — 3 — 3 — ns
twe Write Cycle Time 35 = 40 — 45 — 65 — | ns
tWPW Write Pulse Width . 25 — | 30 — 35 — 50 — ns
tWR Write Recovery Time 10 — 10 — 10 — 15 — ns
DS Data Set-up Time 15 —_ 18 —_ 18 —_ 30 — ns
1DH Data Hold Time 0 —_ 0 — 1 —_ 5 —_ ns
Direction Change, Diagnostic and Bypass Timing . ) )
tDFWL DIR Change to Write Low 25 . - 30 — 35 — 50 — ns
tDFV DIR Change to Valid Flags o — 20 — 25 — 30 — 45 ns
1DRL DIR Change to Read Low 20 — 25 — 30 — 35 — ns
toHpaL | DIR Change to DIAG High 0 — 0 — 1 — 5 — ns
torsu . | DIR Setup 10 — 15 — 20 — 30 — ns
tDGLDC DIAG Low to DIR Change . 10 = — 15 — 20 —_ 30 — ns
togHwL | DIAG High to Write Low 25 — 30 — 35 — 50 — ns
1DGWR DIAG Low to Write Low (either port) 10 —_ 15 —_ 20 —_ 30 —_ ns
tBYSU BYP Set-up Time 10 —_ 15 — 20 ' — 30 — ns
tBYA Bypass Access Time — 25 — 30 — 35 — 50 ns
tBYD Bypass Delay Time — 25 — 30 — 35 — 50 ns
Flag Timing
{FEFV Full or Empty Flag Valid — 20 — 25 — 30 — 40 ns
1AFAEV Almost-Full or Empty Flag Valid — 35 — 40 — 45 —_ 65 ns

2529 1b1 07
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IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS

SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BIT & 2048 x 9-BIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTIONAL DESCRIPTION

IDT's Single-Bank BiF IFO family is versatile for both multi-
processor and peripheral applications. The 727x family is a
low-cost solution for bidirectional systems where data flow in
only one direction at a time is needed. The Single-Bank
BiFIFO implies that there is only one bank of memory shared
by two ports, with a direction pin provided for altering data flow
direction.

Care must be taken to assure that the appropriate flag is
monitored by each system (i.e. FF is monitored on the writing
side; EF is monitored on the reading side). In general a write
cycle cannot be allowed to begin if FF is asserted and aread
cycle cannot be allowed to begin if EF is asserted. For addi-
tional information, refer to Tech Note 8: Operating FIFOs on
Full and Empty Boundary Conditions and Tech Note 6: De-
signing with FIFOs.

Reset

A resetis initiated by bringing the Reset (RS) pin Low, while
holding the Read (RD), Bypass (BYF), Diagnostic (DIAG) and
Write (WR) pins High. After a device reset, allinternal pointers
are cleared and flags are adjusted accordingly. For proper
device operation, all control inputs pins must be stable before
the reset signal is deasserted. A recovery time is required
before loading the device or altering operation mode (Bypass,
Diagnostic, etc). .

Flags

There are four separate flags on the 7271/2/3 BiFIFO, two
partial flags, a full flag and an empty flag. All are active low.
The two partial flags are the Almost Full (AF) and the Almost
Empty (AE) flags, each with a fixed offset size of 07H (eight
bytes from the empty or full conditions). These can be used
as an early warning signal. The two other flags are fixed at
Empty EF and Full FF. These are asserted during the last read
or write operation respectively. These are used to prevent
device overflow or underflow.

Data Fiow Direction

Data can only flow from one port to another at any given
time. The direction of data flow is determined by the state of
the DIR pin. Whenthe DIR pinis Low , data can be written only
into port A. Data can be read only out of port B. Data flows in
the opposite direction when the DIR pin is High . Data flow
function canbe changed at any time. By alteringthe DIR state,
the two read and write pointers are reset and data flows in the
opposite direction. The falling edge of the first write cycle is
used to determine the end of the reset cycle. Flags outputs
reflectthe pointer states and thus change on the change of the
DIR signal.

Bypass Mode

Asserting the BYP pin (active Low) places the device in the
bypass mode. The FIFO functions as a simple transciever in
this mode. Data can be directly written into or read out of a
device which is connected to the B port by a device connected
to the A port. . .

While in this mode, both RDB and WRB must be held High.

By asserting the WRA, data on the A port will be driven out the
B port. By asserting the RDA, data on the B port will be driven
out the’A port. The WRA signal is used to enable the B port's
bus drivers. The RDA signal is used enable the A ports. WRA
and RDA must not be low at the same time.

Entering and exiting the bypass mode does not affect the

‘internal pointers. The state of the DIR pin is ignored in the

bypass mode. If DIR changes state in Bypass mode, the
pointers will not reset until leaving the Bypass mode. If DIR
changes state momentarily in Bypass mode there is no effect.
Bypass mode does not alter flag states.

Diagnostic Mode

Many systems require memory testing upon power up or
after asystemfailure. The 727x family has a built-in diagnostic
mode for self test. When in the diagnostic mode, written data
can be read through the same port by altering the state of the
DIR pin. Inthis case, the pointers are not reset (with direction
change) allowing the retrieval of written data. The read and
write pointers are reset upon exiting the diagnostic mode. The
leading edge of the first write cycle experienced after leaving
diagnostic mode is used to terminate the reset cycle. Flag
operations are normal in diagnostic mode, refiecting only the
relative states of the read and write pointers. Thus they
change on the rising edge of the DIAG signal when the
pointers are reset upon leaving diagnostic mode.

The state of the DIR pin is latched when DIAG is brought
low, determining which port of the FIFO is used for diagnos-
tics. It DIRis Low at the High-to-Low transition of DIAG, A port
is used for diagnostics. If High, B port is used. Figure 12
shows diagnostics for B port, but the timing also applies to A
port diagnostics if DIR is inverted.

Data can be loaded into the memory array before or after
setting the part into diagnostic mode. The DIAG pin must be
asserted before by the DIR pin's first state change. Once in
the diagnostic mode, data that has been written can be
retrieved through the same port by reading from that port.
Reading and writing can continue indefinately until the diag-
nostic mode has been exited.

5.18 5
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SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BIT & 2048 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
tRSC -
tRs

RS N 4
N /
tRSS tesn  —
WRAWRB
TR SO ~
BYP, DTAG tRsA
tRSS —_—
o X X KX XX X
tRFV .|
e KKK X KK KKKk

tRFV

A
pd

i
N

2529 drw 05
Figure 2. Reset Cycle Timing

twpw twR

WRA or WRB 5< 74 Si——/__
tDS -wre— 1DH
DQao - DQas E : |
or £ INPUT DAT, >—
DQso » DCBs N INPUT DATA P P A

2529 drw 06

Figure 3. Write Timing (AorB)

le——tRC |
R or RDB [<¢——— tRPW — > 1<— tRR
or -—x‘___m —
| 7 /
DQuao - DQas

or
DQgo - DC8s

2529 drw 07

Figure 4. Read Timing (A or B)
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

BD "x' \ Z———
Last Write ) Ignored Writes First Read
mnyn —\————/——\———/
. . . ~N_ _/ : N /=
tFEFV
_ ’ . . . . —| tFEFV
FF
Figure 5. Full Flag Assertion/Deassertion Timing, In either direction or in Diagnostic mode 2529 drw 08
WR ny \ (——
Last Read Ignored Reads First Write
RD "x" : ) —\-———-;——\,‘,___
N~ N
tFEFV —*|tFEFV
EF
Figure 6. Empty Flag Assertion/Deassertion Timing, In either direction or in Diagnostic mode
2529 drw 09
RD "x" o
8-bytes to ‘ . )
full FIFO ) )
W‘ﬁ ny
—»] IAFAEV
AFF
Figure 7. Almost Full Flag Assertion/Deassertion Timing, in either direction or in Diagnostic mode 2529drw 10
WE"" : . N y
g 8-bytes to \_/_X\_/
-empty FIFO ] -
Fﬁ uxn
—==| tAFAEV
AEF
Figure 8. Almost Empty Flag Assertion/Deassertion Timing, In either direction or in Diagnostic mode 2529 drw 11
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DQao - DQ4s ___( Byte 0 X Byte 1 )
WRA )<
tBYSli\ —»}BYSU
BYP N\ VA
N /7
e tBYA—>] r——tHZ—>~
—{BYD —»f tDV la—p]
o000 — XK e KKK oo KKo————
tDRSU\ 1 BYSU-—»| l¢——tDRSU ——»|
om X KX XXX XXX XK
Figure 9. Bypass mode: Data flow from Ato B 2529 drw 12
DQ0 - 0088 o Byte 0 )4 Byte 1 >
RDA §<
«tBYSU —»1tBYSU
BYP 5‘ 71
re— {5y ] et HZ—]
’ l¢————1BYD —i] 1DV e—]
sa0-00 XK et KA et XK
tDHSU\ $BYSU—»] [——tDRSU ——m
o X KX XXX XXX XXX XK
2520 drw 13
Flgure 10. Bypass mode: Data Flow from Bto A
Direction Direction
Change Change
Reset Cycle | Reset Cycle
WRA WRB sL/_
tDFWL —J
tDFWL
DIR
ADFV—} ADFV—»
T~ — —
e XOOKK S mm XXX
N 7 N v4

Figure 11. Data Flow Direction Change and Reset cycle Timing
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Diagnostic
|Reset Cycl
N\ !
DIAG N g i /
[ [
WRs
L« tDGWR . L
A% ([ WR>  First Read Last Read Dk
tDRSU tDGLDC: > tRR ..
f | =
DIR 7£ N .

oD v D i p—— oo ooy ——————

Figure 12. Diagnostic Mode Read/Write Timing and Diagnostic Reset Cycle.

TABLE | — OPERATING MODES

o _ . . . Operating Mode
RS BYP | DIAG | DIR R WRA | R WRB .
Device reset
L 1 1 X 1 1 1 1
) Diagnostic mode: data is being loaded through
1 1 0 0 1 L 1 1 A port -
Diagnostic mode: data is being retrieved
1 1 0 1 [T 1 1. through A port
. Diagnostic mode: data is being loaded through
1 1 0 1 1 1 i | | Bpon -
Diagnostic mode: data is being retrieved
1 1 0 0 1 1 | L] 1 |ihroughBport
Bypass mode: Data flows from A port to B port
1 0 1 X 1 0 1 1
Bypass mode: Data flows from B port to A port
1 0 1 X 0 1 1 1 ‘
FIFO Mode: Asynchronous read/write. Data
1 1 1 0 1 LI L 1 flows from port A to port B.
FIFO Mode: Asynchronous read/write. Data
1 1 1 1| 1 1§ LI | flows from port B to port A

2529 tbl 07
Unspecified states are not allowed

5.18 9



SPECIALITY MEMORY PRODUCTS







- MULTI-PORT RAMS

Integrated Device Technology has emerged as the leading
multi-port RAM supplier by combining CEMOS/BICEMOS
technology with innovative circuit design. With system per-
formance advantages as a goal, we have brought system
design expertise together with circuit and technology exper-
tise in defining dual-port and four-port RAM products. Our
dual-port memories are now industry standards. The syner-
gistic 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 completely tested
solution to the metastability problem. . Various arbitration
techniques are available to the designer to prevent contention
and system wait states. On-chip hardware arbitration,
"semaphore" token passing or software arbitration allow the

most efficient memory to be selected for each application. At
IDT, innovation counts only when it provides system advan-
tages to the user.

Both commercial and military versions of all IDT memories
are available. Our military devices are manufactured and
processed strictly in conformance with all the administrative
processing and performance requirements of MIL-STD-883.
Because we anticipated increased military radiation resis-
tance requirements, alt devices are also offered with special
radiation resistant processing and guarantees. Asthe leading
supplier of military specialty RAMs, IDT 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.

6.0 1




TABLE OF CONTENTS

SPECIALTY MEMORY PRODUCTS

IDT7130SA/LA
IDT7140SA/LA
IDT7030SA/LA
IDT7040SA/LA
IDT7132SA/LA
IDT71425A/LA
IDT7032SA/LA
IDT7042SA/LA
IDT71321SA/LA
IDT71421SA/LA
IDT7012
IDT70121S/L
IDT70125S/L
IDT7133SA/LA
IDT7143SA/LA
IDT7134SA/LA
IDT71342SA/LA
IDT7014S
IDT7099S
IDT7005S/L
IDT7024S/L
IDT7006S/L
IDT7025S/L
IDT7050S/L
IDT7052S5/L

8K (1K x 8) Dual-Port RAM (MaSEEX) ......cccvveimiensiinnriiiniiieressinisessie s stsses e seenisns s
8K (1K x 8) Dual-Port RAM (Slave) ......
8K (1K x 8) Dual-Port RAM (Master) ....
8K (1K x 8) Dual-Port RAM (Slave) ......
16K (2K x 8) Dual-Port RAM (MESTET) .....ccovvueuiereneirereeecetresee et es e eeneneenes
16K (2K x 8) Dual-Port RAM (SIave) ..ot
16K (2K x 8) Dual-Port RAM (Master) ..
16K (2K x 8) Dual-Port RAM (S1ave) ......cooeeveeerervrnnnces
16K (2K x 8) Dual-Port RAM (Master with Interrupts) ...
16K (2K x 8) Dual-Port RAM (Slave with Interrupts) .....c.ceceveeeerveireceemereerercneraenees
18K (2K x 9) Dual-Port RAM ...ttt ss e s s sesensenens
18K (2K x 9) Dual-Port RAM (Master with Busy and Interrupt) ....
18K (2K x 9) Dual-Port RAM (Slave with Busy and Interrupt) ......
32K (2K x 16) Dual-Port RAM (Master) ......cccceceeeurvrerrerrrernens
32K (2K x 16) Dual-Port RAM (SIQVE) .....cceeemreeceenirercrre e ieseresnreeneseesesessssnenas
32K (4K x 8) Dual-Port RAM ...ttt stsns e seestone
32K (4K x 8) Dual-Port RAM (with Semaphore) ..
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36K (4K x 9) Synchronous Dual-Port RAM .
64K (8K x 8) Dual-Port RAM ........cccceeuvrenee
64K (4K x 16) Dual-Port RAM ...
128K (16K x 8) Dual-Port RAM .....
128K (8K x 16) Dual-Port RAM ........
8K (1K x 8) FourPort™ Static RAM ..
16K (2K x 8) FourPort™ Static RAM ........ccccvvermnenninrrrere e nenees

SUBSYSTEMS PRODUCTS (Please refer to pages indicated in Section 7 of this book.)
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128K x 16 Dual-Port RAM (Shared Memory Module) ........cceeeivvverrrenrinircrcnvscneennes
64K x 16 Dual-Port RAM (Shared Memory Module) .....
64K x 16 Dual-Port Static RAM Module ........................
32K x 16 Dual-Port RAM (Shared Memory Module) ..
32K x 16 Dual-Port Static RAM Module ....................
16K x 9 Dual-Port Static RAM ModuI® ..o sveeee e
8K x 9 Dual-Port Static RAM Module .......
128K x 8 Dual-Port Static RAM Module ...
128K x 8 Dual-Port Static RAM MoQUIE .......cccooviiiiieeeiieeeee et ees
64K x 8 Dual-Port Static RAM MOAUIE ......ccceveireirreeireieee st nes s cnereaseees
64K x 8 Dual-Port Static RAM ModUle ...t
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£ %_ q CMOS DUAL-PORT RAM IDT7130SA/LA
E dt 8K (1K x 8-BIT) IDT7140SA/LA
Integrated Device Technology, Inc.
FEATURES DESCRIPTION

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: 1TmW (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 £10% power supply
Military product compliant to MIL-STD-883, Class B
Standard Military Drawing #5962-86875
Industrial temperature range (-40°C to +85°C) is avail-
able, tested to military electrical specifications

.

.
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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 dual-port RAM or as a "MASTER" dual-
port RAM together with the IDT7140 "SLAVE" dual-port in
16-bit-or-more word width systems. Using the IDT MAS-
TER/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 sepa-
rate 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 CEMOS™ high-performance
technology, 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 200uW from
a 2V battery.

The IDT7130/IDT7140 devices are packaged in 48-pin
sidebraze or plastic DIPs, 48- or 52-pin LCCs, 52-pin PLCCs,
and 48-Lead flatpacks. Military grade product is manufac-
tured in compliance with the latest revision of MIL-STD-
883, Class B.
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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.
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IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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BSOLUTE MAXIMUM RATING ppinpulni e,
Symbol| _ Rating | Commercial | Military | Unit " ToP VIEW
VTeRM®| Terminal Voltage | -0.5t0 +7.0 | -0.5t0+7.0 | V
ap bG OPERATING CO s
GND P NDITION
Ta Operating 0to+70 [-55t0+125( °C Symbol Parameter Min. | Typ.| Max.| Unit
Temperature vce Supply Voltage 45 | 50| 55| V
TBIAS Eizgfé?;ire -55t0 +125 | -65t0+135 | °C GND Supply Voltage 0 0 0 v
i — (2)
Tstc | Storage -55t0 4125 | -65t0+150 | °C z'” :”p“‘ t"gh\‘//"]"age 02; - 6(')08 \\i
Temperature IL nput Low Voltage -0. — .
t 5 NOTE: 2689 tbl 02
tout gsrzﬁ:pu S0 0 mA 1. ViL(min.) = -3.0V for pulse width less than 20ns.
prer—— 2. VTerM must not exceed Vcee + 0.5V,
NOTE: M
1. Stresses greater thanthoselisted under ABSOLUTE MAXIMUMRATINGS RECOMMENDED OPERATING
may cause permanent damage to the device. This is a stress rating only TEMPERATURE AND SUPPLY VOLTAGE
and functional operation of the device at these or any other conditions Amblent
abovethose indicatedin the operational sections of the specificationis not
implied. Exposure to absolute maximum rating conditions for extended - 'Grade Temperature GND Vee
periods may affect reliability. Military -55°C to +125°C ov 5.0V £10%
2. VTERM must not exceed Vee + 0.5V. Commercial 0°C to +70°C oV 50V£10% -
2689 16103
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IDT7130SA/LA AND IDT7140SA/LA :
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (vcc = 5.0V +10%)

IDT7130SA IDT7130LA
' IDT7140SA IDT7140LA
Symbol Parameter Test Conditions Min. Max. Max. Max. Unit
[} Input Leakage Vee=5.5V, VIN =0V to Vce —_ 10 — 5 HA
Current®
|lko] | Output Leakage CE= V4, VouT = 0V to Vcc — 10 . — 5 L pA
Current
VoL Output Low Voltage loL = 4.0mA — 0.4 — 0.4 \)
(VOo-VO7)
VoL Open Drain Output loL = 16mA — 0.5 — 0.5 \
Low Voltage (BUSY, INT) .
VoH | Output High Voltage _ loH=-4mA ' 24 - 24 — v

2689 tbl 04

DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1:8) (vcc = 5.0V + 10%)

7130 x 20(2.6)[ 7130 x 25 (6] 7130 x 30(6)| 7130 x 35¢)| 7130 x 45
7140 x 20¢26) 7140 x 25 (6)| 7140 x 30¢®)| 7140 x 35()] 7140 x 45

Symbol Parameter Test Conditions Version | Typ. Max. | Typ. Max. | Typ. Max.| Typ. Max. | Typ. Max. |Unit
lcc | Dynamic Operating | CE =V Mil. E{: - - 122 308 122 292 125 ggo ;g 222
Current (Both Ports | Outputs Open — — 1125 240 1125 23 25 230 ! mA
Active) f = fMAX @ Com'l SA| 125 125 260 [125 255 | 75 195| 75 190
— ‘LA | 125 125 210 1125 205 | 75 1551 75 145
Ise1 | Standby Current CELandCER>VIH [Mil. SA 30 80 |30 80 30 80 |25 65 |-
(Both Ports - TTL | f=fuax@® LA 3060 130 60 {30 60125 55 Iymp
Level Inputs) Com'l SA|- 30 65 | 30 65 25 65 25 65
LA 30 45 | 30 45 25 45 25 45

Ist2 | Standby Current CELorCER=VIH |mi. SA 80 195180 190 | 80 185| 40 135
(One Port - TTL Active Port Outputs LA 80 160 180 1551 80 150 40 110 |y
Level Inputs) Open, f = fuAx® Com'l SA 80 175|180 170 )| 40 130 )] 40 120
! ‘LA 80 140|180 135 | 40 95 40 85
IsB3 Full Standby Current | Both Ports CEL and 10 30 |10 3 |10 30|10 30
(Both Ports - All CER2>Vcc-0.2V 02 10 |02 10 {02 10 | 0.2 10 A
CMOS Level Inputs) | VIN= Ve -0.2V or 10 15 [10 15 |10 1510 5 |"
VIN<02Vf=0® 02 5 |o2 5 |o2 4 |o2 4
IsB4 Full Standby Current gge Port CEL or 70 185 |70 180 | 70 175 | 40 125
(One Port - All R >Vcc-0.2V )
CMOS Level Inputs) | ViN= Ve -0.2V or 70 150170 14570 140) 35 95 |
VIN < 0.2V 70 170 | 70 165 | 40 115 | 40 105 mA

Active Port Outputs
Open, f = fMAX@

70 13570 130 | 35 S0 | 35 80

NOTES: : 2689 tol 05
1. "x"in part numbers indicates power rating (SA or LA).

2. 0°C to +70°C temperature range only.

. -55°C to +125°C temperature range only.

. Atf=1fmax, address and control lines {(except Output Enable) are cycling at the maximum frequency read cycle of 1/irc, and using
“AC TEST CONDITIONS” of input levels of GND to 3V.

f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby.

. Notavailable in DIP packages, see 7030/40 data sheet.

. DIP packages for 0°C to +70°C only, see 7030/40 data sheet.

Vee=5V, Ta=+25°C for Typ.

. At Vce<2.0V input leakages are undefined.

s

oCONO®M
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IDT7130SA/LA AND IDT7140SA/LA

CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1:9) (Continued) (Vcc = 5.0V +10%)

7130 x 55 7130 x70 | 7130 x90 | 7130 x 100 {7130 x 1200
7140 x 55 7140 x 70 | 7140 x 90 | 7140 x 100 {7140 x 120G
Symbol Parameter Test Conditions Version | Typ. Max. | Typ. Max. | Typ. Max.| Typ. Max. { Typ. Max.|Unit
lcc | Dynamic Operating | CE=ViL - Mil. SA| 65 230 | 65 22565 200 | 65 190 65 190
Current (Both Ports Outputs Open LAl 65 185 | 65 180 ] 65 160 | 65 155| 65 155 mA
Active) f = fmax @ Com’I.SA 65 180 | 65 180 |65 180 65 180 | — —
LA| 65 140 | 65 135|165 130 | 65 130 | — —
Ise1 | Standby Current CELandCER>ViH [, SA[ 25 65 | 25 65 [ 25 65 | 25 65| 25 65
(Both Ports - TTL f = fmax@ LAl 25 55 25 55 |25 45 25 45 1 25 45 mA
Level Inputs) Com'l SA| 25 65 25 60 [ 25 55 25 65| — —
LA| 25 45 25 40 |25 35 | 25 35 | — —
Ise2 | Standby Current CELorCER=ViH |Mil SA} 40 135 40 135]40 125] 40 125] 40 125
(One Port - TTL Active Port Outputs LAL 40 110 1 40 110140 100 | 40 100} 40 100 Imp
Leve! Inputs) Open, f = fMAX(®) Com'l SA[ 40 115 40 110 40 110]| 40 110| — —
! ‘LAl 40 85 40 85 | 40 75 40 75 | — —
IsB3 Full Standby Current | Both Ports CEL and Mil SA[ 1.0 30 (1.0 30 [10 30 | 1.0 30 | 1. 0
(Both Ports - All CER>Vcc-0.2V * LAJ o2 10 |02 10 |02 10 |02 10 ] 02 10 A
CMOS Level Inputs) | VIN2>Vce -0.2V or Com'l SA| 10 15 |10 15 [10 15 |10 15| — — ™
VINS 0.2V, 1 =0® oMhialo2 4 |02 4 o2 4 o2 4| — —
IsB4 (Fgu St:ndb); ﬁurrem CO_Ee P?/n 6% g\r/ vi. SA| 40 120 | 40 115] 40 110| 40 110} 40 110
ne Port - R2Vcc-0. -
CMOS Level Inputs) | VINZ2Vcc -0.2V or LA} 35 0 35 85135 80 |35 8] 35 80
VINS 0.2V Coml SA| 40 100 | 40 100 | 40 95 | 40 95 | — — |mA
Active Port Outputs LA| 35 75 35 75|13 70|38 70| — —
Open, f = fMAX(4)
NOTES: 2689 bl 06
1. "x"in part numbers indicates power rating (SA or LA).
2. 0°C to +70°C temperature range only.
3. -55°C to +125°C temperature range only.
4. Atf=fmax, address and control lines (except Output Enable) are cycling at the maximum frequency 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.
6. Vee=5Y, Ta=+25°C for Typ.
DATA RETENTION CHARACTERISTICS (LA Version Only)
IDT7130LA/IDT7140LA
Symbol Parameter Test Conditions Min. Typ. Max. Unit
VoR Vcc for Data Retention 2.0 — 0 \
lccor Data Retention Current Mil. — 100 4000 pA
Vece=2.0V, ﬁz Vcc-0.2V | coml. — 100 1500 pA
3 -
tcor® Chip Deselectto Data | vy s Voo -0.2V or Vin < 0.2V 0 — — ns
Retention Time
tr® Operation Recovery tRC?) —_ — ns
Time
NOTES: 2689 tb] 07

1.

Vee = 2V, Ta=+25°C

2. trc = Read Cycle Time
3. This parameter is guaranteed but not tested.
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IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION WAVEFORM

DATA RETENTION MODE

2689 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, and 3
2689 tbl 08
5V
1250Q 1250Q
DATA out DATA out
775Q 100pF* 775Q SpF*
(30pF for 20ns
25ns, 30ns, 35ns, and 45ns)
Figure 1. Output Load Figure 2. Output Load
(for tHz, tLz, twz, and tow)
5V
270Q
BUSY or INT
100pF*

(30pF for 20ns, 25ns,
30ns versions &
35ns military)

Figure 3. BUSY and INT
Output Load

* Including scope and jig
2689 drw 06
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IDT7130SA/LA

AND IDT7140SA/LA

CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(®)

7130 x 20(26) | 7130 x 25(®) | 7130 x 30(6) | 7130 x 35(0 | 7130 x 45
7140 x20(26) | 7140 x 25(6) | 7140 x 3019 | 7140 x35(" | 7140x 45
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
Read Cycle
1RC Read Cycle Time — 30 — 35 — 45 — ns
tAA Address Access Time 25 — 30 — 35 — 45 ns
tACE Chip Enable Access Time 25 — 30 — 35 — 45 ns
tAOE Output Enable Access Time 12 — 15 — 25 — 30 ns
tOH Output Hold From Address Change —_ 0 — 0 — 0 — ns
Lz Output Low Z Time (1.4) —_ 0 — 5 — 5 -_— ns
tHZ Output High Z Time(1:4) 10 — 12 — 15 — 20 ns
[ Chip Enable to Power Up Time(4) — 0 — 0 — 0 — ns
tPD Chip Disable to Power Down Time(#) 50 — 50 50 — 50 ns
2689 tbl 09
AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(S) (Continued) :
7130 x 55 7130 x 70 7130 x90 | 7130 x 100 |7130 x 120(3)
7140 x 55 7140 x 70 7140x90 | 7140 x 100 {7140 x 1200
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
tAA Address Access Time —_ 55 — 70 —_ 90 — 100 — 120 ns
1ACE Chip Enable Access Time — 55 — 70 — 90 — 100 — 120 ns
tAOE Output Enable Access Time — 35 —_ 40 — 40 — 40 — 60 ns
toH Output Hold From Address Change 0 — 0 — 10 — 10 — 10 —_ ns
[[¥3 Qutput 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® [ — 50 | — 50 — 50 — 50 — 50 ns
NOTES: 2689 tbi 10
1. Transition is measured £500mV from low or high impedance voltage with load (Figures 1, 2, and 3).
2. 0°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).
6. Not available in DIP packages, see 7030/40 data sheet.
7. DIP packages for 0°C to +70°C only, see 7030/40 data sheet.
TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1.2, 9
- tRC »]
ADDRESS X
tAA >
«—tOH —»l tOH
DATAcUT  PREVIOUSDATAVALID K DATA VALID QZX
[
NOTES: 2689 drw 07

1. R/MWis high for Read Cycles.

2. Device is continuously enabled, CE = VL. o

3. Addresses valid prior to or coincident with CE transition low.
4

. OE=VL.
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IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1, 3)

tACE >
CE M &
tAOE - AHZ e
OF X
[t Z —> tHZ —a=
DATAGUT <L DATAVALD ~ p—
o tLz ‘ .
r4—1PU->‘ fe———1PD
lcc
CURRENT A so% 50%

SB

NOTES:
1. R/MWis high for Read Cycles.
2. Device is continuously enabled, CE = VIL.

3. Addresses valid prior to or coincident with CE transition low.

4. OE=VL.

2689 drw 08
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IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(7)

7130 x20(28) | 7130 x 25(8 | 7130 x30(® [ 7130 x 35(9 | 7130 x 45
7140 x20(28) | 7140 x 25(® | 7140 x 30(®) | 7140 x 35 | 7140x 45
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
Write Cycle
twe Write Cycle Time(5) 25 — 30 — 35 — 45 — ns
tEW Chip Enable to End of Write 20 e 25 — 30 — 35 — ns
tAaw Address Valid to End of Write 20 —_ 25 — 30 — 35 — ns
tAs Address Set-up Time 0 —_ 0 — 0 — 0 . ns
twp Write Pulse Width & 20— | 25— |3 — |3 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 —_ ns
tow Data Valid to End of Write 12 — 15 — 20 — 20 — ns
thz Output High Z Time (1,4} — 10 — 12 —_ 15 — 20 ns
toH Data Hold Time [9] — 0 — 0 — 0 — ns
twz Write Enabled to Output in High Z(1,4) — 10 — 12 — 15 — 20 ns
tow Output Active From End of Write (1. 4) 0 — 0 — 0 — 0 — ns
2689 tbl 11
AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(?)
7130 x 55 7130x70 | 7130x90 | 7130 x 100 |7130 x 1200
7140x55 | 7140x70 | 7140x90 | 7140x 100 |7140 x 120
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
Write Cycle
twe Write Cycle Time(®) 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 (1 40 — | 50 — | 55 — |5 — [ 6 — ns
tWR Write Recovery Time 0 = 0 — 0 = 0 — 0 — ns
tow Data Valid to End of Write 20 —_ 30 e 40 e 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 HighZ(1.4) | — 30 — 35 — 40 — 40 — 50 ns
tow Output Active From End of Write (1. 4) 0 — 0 — 0 — 0 — 0 — ns
NOTES: 2689 tbl 12
1. Transition is measured +500mV from low or high impedance voltage with load (Figures 1, 2, and 3).
2. 0°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 OF at high (Refer to “Timing Waveform of Write Cycle”, Note 7)
7. “x"in part numbers indicates power rating (SA or LA).
8. Notavailable in DIP packages, see 7030/40 data sheet.
9. DIP packages for 0°C to +70°C only, see 7030/40 data sheet.
CAPACITANCE (Ta = +25°C, { = 1.0MHz)
Symbol Parameter(1) Conditions | Max.| Unit
CIN Input Capacitance VIN = 0V 11 | pF
Cout Output Capacitance VIN = OV 11 | pF
NOTE: 2689 1tbl 13
1. This parameter is determined by device characterization but is not
production tested. ’
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IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (RW CONTROLLED TIMING)(1:23,7)

- twe >

ADDRESS X X

tHz (6) ———»]
OFE ,l:
1AW
CE < < ‘\ I
tAs twp(? twR— tHz(6) —-]
RAW \\ //
le——twz(6) — tow
DATAoUT —( ) @ N
tDwW tDH -
DATAIN <
TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING)(1,2:3,5)
tweC
ADDRESS X X
tAW -
" ¥
re—1AS L tEW > tWR |fe—
RW \\ /
le———tow - tDH >
DATAIN ' >
2689 drw 10

NOTES:

1. R/W must be high during all address transitions.

. A write occurs during the overlap (tew or twp) of a low CE and a low R/W.

twR is measured from the earlier of CE or R/W going high to the end of the write cycle.

. During this period, the I/O pins are in the output state and input signals must not be applied.

. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state.

Transition is measured $500mV from steady state with a 5pF load (including scope and jig).

. It OE is low during a R/W 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 RAW controlied write cycle, this requirement does not apply and the write pulse can be
as short as the specified twp.

NOOR WD

6.1 9



IDT7130SA/LA AND IDT7140SA/LA oo ' . .
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS OVER THE ;
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(B)

7130 x 20(110) | 7130 x 25(10) | 7130 x 30(19)] 7130 x 35(11)] 7130 x 45
7140 x20(119 7140 x 25(10) 7140 x 30019 7140 x 351} 7140 x 45

Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
BUSY TIMING (FOR MASTER IDT7130 ONLY) -
1BAA BUSY Access Time to Address —_ e 25 — 30 — 35 —_ 35 ns
1BDA BUSY Disable Time to Address —_ 2 —_ 20 — 25 —_ 30 —_ 35 ns
1BAC BUSY Access Time to Chip Enable e — 20 — 25 —_ 30 — 30 ns
tBDC BUSY Disable Time to Chip Enable — — 20 — 25 — 25 — 25 ns
twob | Write Pulse to Data Delay(3) — —_ 50 — 50 — 60 | — 70 ns
tooo | Write Data Valid to Read Data Delay® | — — 35 | — 35 — 35 — 45 ns
tAPS Arbitration Priority Set-up Time {(4) 5 -5 — 5 — 5 - 5 — ns
t8DD BUSY Disable to Valid Data(®) — te5| — Note5] — Note5] — Note5[ — Note5| ns
BUSY INPUT TIMING (FOR SLAVE IDT7140 ONLY -
twB Write to BUSY Input(®) 0 — 0 — 0 — 0 — ns
tWH Write Hold After BUSY(?) 15 — 20 — 20 — 20 —_ ns
tWDD | Write Pulse to Data Delay(® — 50 | — 50 — 60 | — 70 ns
toDD Write Data Valid to Read Data Delay(9){ — 35 — 35 — 35 — 35 — 45 ns

2689 tbl 14

AC ELECTRICAL CHARACTERISTICS OVER THE

0

PERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (8)

7130 x 55 7130x 70 7130x90 | 7130 x 100 }7130 x 1200
7140 x 55 7140 x 70 7140x90 | 7140 x 100 |7140 x 1201

Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
BUSY TIMING (FOR MASTER IDT7130 ONLY) S ’ . .
1BAA BUSY Access Time to Address — 45 — 45 — 45 — 50 — 60 ns
1BDA BUSY Disable Time to Address — 40 — 40 — 45 — 50 — 60 ns
tBAC BUSY Access Time to Chip Enable — 35 —_ 35 — 45 — 50 —_ 60 ns
tabc BUSY Disable Time to Chip Enable — 30 — 30 — 45 — 50 — 60 ns
twoD | Write Pulse to Data Delay(3) — 80 - 90 — 100 | — 120 — 140 ns
toop | Write Data Valid to Read Data Delay®| — 55 [ — 70 | — - 90 — 100 | — 120 ns
tAPS Arbitration Priority Set-up Time(#) 5 — 5 — 5 . — 5 —_ 5 — ns
180D BUSY Disable to Valid Datal® — Note5] — Note5] — Note5| — Note5] — Note5| ns
|~ BUSY INPUT TIMING (FOR SLAVE IDT7140 ONLY) : : :
twa Write to BUSY Input(®! — 0 — 0 — 0 — 0 — ns
tWH Write Hold After BUSY(") : - 20 s 20 —_ 20 e 20 s 20 — ns
twop | Write Pulse to Data Delay®) - — - 80 - 90 — 100 — 120 — 140 ns
tDDD Write Data Valid to Read Data Delay (9)] — 55 — 70 — 90 — 100 — 120 ns

NOTES: 2689161 15

1. 0°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 IDT7130 only)

4. To ensure that the earlier of the two ports wins.

5. teop is a calculated parameter and is the greater of 0, twop-twp (actual) or toop-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 "Tmlng Waveform of Read Wlth Port-to-Port Delay (For Slave IDT7140

Only)”. .
10. Notavailable in DIP packages, see 7030/40 data sheet.

. DIP packages for 0°C to +70°C only, see 7030/40 data sheet.

6.1 10



IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ WITH BUSY (2% (FOR MASTER IDT7130 ONLY)

twe

* ADDRR - X MATCH )
twP

R/WR \ N /1

l¢—————tow ——> toH
DATANR X VALID &L
ra—-taps (D -
ADDRL ;k’\ MATCH
N

tBDA 180D ——]
BUSYL \\\)\ 7|:

da
N\

Y

tWDD
DATAOUTL 2ﬁ VALID
toon (4) >
NOTES:
1. To ensure that the earlier of the two ports wins. 2689 drw 11

2. Write Cycle parameters should be adhered to in order to ensure proper writing.
3. Devics is continuously enabled for both ports.
4. OF at LO for the reading port.

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1’2'3)(F0R SLAVE IDT7140 ONLY)

5 twe
ADDRR >k . MATCH . - X
twp
RAWR X A
E——t DW ———] toH
DATAINR VALID &lf
ADDRL X MATCH
twob |
DATAouTL %{ VALID
tDDD 1
NOTES: . .
1. Assume BUSY input at Hl 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 continuously enabled for both ports.

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7140 ONLY)

| tWP »

tWB tWH
BUSY

2689 drw 13
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IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION (FOR MASTER IDT7130

ONLY)
CEL VALID FIRST:
ADDR ADDRESSES MATC \
LAND R >< MATCH ><

CEL 51: ;{
tAPS
CEr
E‘ts»\c +——ts0C
BUSYR :|( —;l{

ER VALID FIRST: 2689 drw 14
ADDR
ADDRESSES MATCH
L AND R >< ><
CER hli /(
tAPS
CEL

tBAC [+—1BDC
BUSYL
2689 drw 15

TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION("
(FOR MASTER IDT7130 ONLY) '

LEFT ADDRESS VALID FIRST:

tRC OR twge ———>

DDRESSES MATCH >< ADDRESSES DO NOT MATCH ><

ADDRL

A
tAPS

ADDRR ' >C

tBAA [e———1BDA
BUSYR

RIGHT ADDRESS VALID FIRST:

tRc OR twc—;
ADDRR ADDRESSES MATCH ADDRESSES DO NOT MATCH ><
tAPS ' ‘
ADDR >C
tBAA [e————1BDA
BUSYL ;]( ;]‘

NOTE:
1. CEL=CER=VL

2689 drw 16

2689 drw 17
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IDT7130SA/LA AND IDT7140SA/LA )
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS OVER THE

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE
7130 x20014) [ 7130 x25@) | 7130x304 | 7130x35( | 7130x45
7140 x 20004 | 7140 x25(® | 7140 x 301 | 7140x350) | 7140x45

Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
Interrupt Timing :
tAS Address Set-up Time 0 — 0 — 0 — 0 —_ ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — ns
tiNS Interrupt Set Time — 25 — 30 — 35 — 40 ns
tINR Interrupt Reset Time —_ 25 —_ 30 — 35 — 40 | ns
2689 tbl 16

AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE

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 12002

Symbol Parameter Min. Max. | Min. Max. | Min. Max. Min. Max. | Min. Max. | Unit
Interrupt Timing
tAS Address Set-up Time 0 — 0 — 0 — 0 — 0 — ns
tWR Write Recovery Time 0 —_ 0 — 0 — 0 — 0 — ns
tINS Interrupt Set Time — 45 — 50 — 55 — 60 — 70 ns
tINR Interrupt Reset Time — 45 — 50 — 55 — 60 — 70 ns
NOTES: : 2689 tbl 17

1. 0°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).

4. Not available in DIP packages, see 7030/40 data sheet.

5. DIP packages for 0°C to +70°C only, see 7030740 data sheet.

TIMING WAVEFORM OF INTERRUPT MODE (1:2)
LEFT SIDE SETS INTR:
L

twe j
ADDRL WRITE 3FF XXX ><
tAS twR
RIWL
tINS
iNTR q\
2689 drw 18
RIGHT SIDE CLEAR INTR: L X N
|- tRC

«—> twr

i 77 7777777 F
o NSNS /

le—1iNR
iNTR

NOTES:
1. CEL=CER=VL
2. INTL and INTR are reset (high) during power up.

2689 drw 19
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IDT7130SA/LA AND IDT7140SA/LA )
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF INTERRUPT MODE(1,2) =

RIGHT SIDE SETS INTL:

e —|
WRITEJFE XXX X

S : jl;——ltwa
tINS
INTL

LEFT SIDE CLEAR INTL:

ADDRL ‘ O RE:AR[: 3FE ‘ ).(
: | twr "
w/l/ S S S

:SNNAANNNNNNNNNNNNE | e

—tiNR
iNTL

NOTES:
1. CEL=CER=ViL
2. TNTr and INTL are reset (high) during power up.

2689 drw 20

2689 drw 21

16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS

LEFT RIGHT

RW W RW |« RW
AW IDT7130
MASTER
BUSY +— - BUSY ) BUSY » BUSY
- AM\— 45V ‘ +5V—AM—
W IDT7140 W
SLAVE(®)
BUSY BUSY
2689 drw 22

NOTE:
1. No arbitration in IDT7140 (SLAVE). BUSY-IN inhibits write in IDT7140 (SLAVE).

6.1 14



IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTIONAL DESCRIPTION:

The IDT7130/IDT7140 provides two ports with separate
control, address, and I/O pins that permit independent access
for reads or writes to any locations in memory. The IDT7130/
IDT7140 has 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-
contention READ/WRITE conditions are illustrated in Table
1.

The interrupt flag (INT) permits communication between
ports or systems. |f 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 fiag (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 Il for. the interrupt operatlon

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 write 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 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 Il). 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. [f 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” problem, IDT 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 RAMSs 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
contention occurs, the write to the SLAVE will be inhibited
due to BUSY from the MASTER.

6.1
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IDT7130SA/LA AND IDT7140SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TRUTH TABLES
TABLE | — NON-CONTENTION
READ/WRITE CONTROL(4)
Left Or Right Port (M
RW| CE | OE Do-7 Function
X H X Port Disabled and in Power

Z
: Down Mode IsB2 or ISB4

X1 HLIX z CEr = CEL = H, Power Down
Mode, ISB1 or IsB3
L] L X | DATAIN |Data on Port Written into Memory(2)
H | L | L |[DATAout|Datain Memory Output on Port®
H L H 4 High Impedance Outputs
26891bl18
NOTES:

1. AoL-AsL#AoR-A9R

2. ItBUSY = L, data is not written

3. IfBUSY = L, data may not be valid, see twop and toop timing.

4. H=HIGH, L. = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE

TABLE Il - INTERRUPT FLAG(1:4)

Left Port Right Port
RWL CEL OEL AoL-AsL INTL R/Wr CEr OEr AoL-Asn | INTR Function
L L X 3FF X X X X X L | Set Right INTR Flag
X X X X X X L L 3FF H® | Reset Right INTR Flag
X X X X LG L L X 3FE X Set Left INTL Flag
X L L 3FE H@ X X X X X Reset Left INTL Flag
NOTES: 2689 tbl 19
1. Assumes BUSYL = BUSYr= H. 3. IfBUSYr =L, then NC.
2. IfBUSYL =L, then NC. 4. H=HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE
TABLE Il - ARBITRATION (2)
Left Port Right Port Flags (!
CEL AoL-AsL CERr AOR-A9R 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-AgR L # AoL-AsL 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-A9R LL5R = AoL-AsL H L L-Port Wins
RL5L = AoR-A9R RL5L = AoL-AsL L H R-Port Wins
LW5R = A0R-AgR LWSR = AoL-AsL H L Arbitration Resolved
LWSR = AoR-AgR LW5R = AoL-AoL L H Arbitration Resolved

NOTES:

1. INT Flags Don't Care.

2, X=DONT CARE, L = LOW, H = HIGH
LV5R = Left Address Valid > 5ns before right address.
RV5L = Right Address Valid > 5ns before left address.

2689 tbl 20
Same = Left and Right Addresses match within 5ns of each other.
LL5R = Left CE = LOW 2 5ns before Right CE.
RL5L = Right CE = LOW 2 5ns before Left CE.
LWS5R = Left and Right CE = LOW within 5ns of each other.

6.1
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i CMOS DUAL-PORT RAM PRELIMINARY
: B 8K (1K x 8-BIT) IDT7030SA/LA
IDT7040SA/LA
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

* High-speed access
—Military: 25/35/45ns (max.)
—Commercial: 20/25/35ns (max.)
Low-power operation
—IDT7030/40SA

Active: 400mW (typ.)

Standby: 7mW (typ.)
—IDT7030/40LA

Active: 400mW (typ.)

Standby: 2mW (typ.)
MASTER IDT7030 easily expands data bus width to 16-
or-more-bits using SLAVE 1DT7040
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 +10% power supply
Military product compliant to MIL-STD-883, Class B
Industrial temperature range (-40°C to +85°C) is avail-
able, tested to military electrical specifications

.

The IDT7030/IDT7040 are high speed 1K x 8 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
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 independent ports with separate
control, address, and YO 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 CEMOS™ high-performance
technology, these devices typically operate on only 400mW
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 200pW
from a 2V battery.

The IDT7030/IDT7040 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.

FUNCTIONAL BLOCK DIAGRAM
RWL —— —— RWR
CEL ﬂ CEr
OEL OER
Aol AsR
AL 3 —l A7R
V0oL COL-{COLUMN COLUMN|coL |7 VOeR
von —d4* [SELL| o 7o | ISECL ] yosm
BOSY Voey— 1 L woBUsYR"
AsL —o Row Q MEMORY ~lanj ROW % AeR
Aol —*»|SELECT ARRAY SELECT[EL aon
AL e RBITRATION |© © °F
Ao, ——*AND INTERRUPT|*—— AoR
CEL—' LOGIC  |«— CEn
l«— R/WR
NTLO <« I E— I r L @
NOTES: 2690 drw 01

1.
IDT7040 (SLAVE): BUSY is input.
2. Open drain output: requires pullup resistor.

IDT7030 (MASTER): BUSY is open drain output and requires pullup resistor.

CEMOS is a of Device T Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992
©1992 Integrated Device Technology, Inc 6.2 DSC-1078/2
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IDT7030SA/LA AND IDT7040SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
CELL] 1 . 481 CEn
RWL L2 47 11 R/WR
103 46 F) BUSYR
INTLO) 4 45 [] INTR
OELL]5 44 ] GER
AL 6 43 [ Aor
A7 427 AR
Azt 8 410 Azn
AsL[]9 40 [ Asr
AsLC]10 39 ] Aer
AsL[] 11 P48-1 38[] Asn
bdr L, SR
L]1 6R
A7LE 14 C482 35 Arn
AsL[] 15 347 Asn
AsL [l 16 331 Ach
QoL 3 17 3201 /o
Vo1 18 311 1/0eR
1/02L[] 19 30 [ I/OsR
/O3L[] 20 291 )/04R
1/0aL [ 21 28 1] I/03R
I/QsL [] 22 27 O 1/02n
1/0sL [} 23 26 ] I/O1R
1O7LT] 24 251 1/OoR
DIP 2690 drw 02
TOP VIEW
ABSOLUTE MAXIMUM RATINGS(") RECOMMENDED
Symbol Rating Commercial Military | Unit DC OPERATING CONDITIONS
VTERM@| Terminal Voltage | -0.5t0+7.0 | -0.5t0+7.0|  V Symbol Parameter Min. | Typ.] Max.{ Unit
VéirtlhDRespect to Vee Supply Voltage 45 | 50| 55 \
- GND Supply Voltage 0 0 0 \'
TA Operating Oto +70 -55t0+125| °C -
Temperature i VIH Input High Voltage 22 | — | 60@| v
Tsias | Temperature -5510+125 | -6510+135| °C Vi Input Low Voltage 05 — | o8] Vv
Under Bias NOTE: ) 2690 tbl 02
TsTG Storage -55t0+125 | -65t0 +150| °C 1. ViL(min.) = -3.0V for pulse width less than 20ns.
Temperature 2. VrerM must not exceed Vec +0.5V.
lour | 3¢ Output % % | ™| RECOMMENDED OPERATING
NOTE: =ooor  TEMPERATURE AND SUPPLY VOLTAGE
1. Str;assesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS Amblent
may cause permanent damage to the device. This is a stress rating only - Grade - Temperature GND Vee
and functional operation of the device at these or any other conditions - n o "
above thoseindicated in the operational sections ofthe specification is not Military -55°Cto +125°C ov 5.0V+10%
implied. Exposure to absolute maximum rating conditions for extended | Commercial 0°C to +70°C ov 5.0V +10%
periods may affect reliability.
2. V1eAM must not exceed Vee + 0.5V. 269010103
CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Parameter(1) Conditions | Max.| Unit
CiN Input Capacitance VIN = 0V 11 | pF
Cout Output Capacitance VIN =0V 11 | pF
NOTE: 2690 bl 04
1. This parameter is determined by device characterization but is not
production tested.
6.2 2



IDT7030SA/LA AND IDT7040SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY 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
8] Input Leakage Veec = 5.5V, VIN = 0V to Vce — 10 — 5 HA
Current(?)
Jllo] | Output Leakage CE = ViH, VouT = 0V to Vcc — 10 — 5 pA
Current
VoL Output Low Voltage lot = 4.0mA —_ 0.4 — 04 \'
(VOo-VO7)
VoL Open Drain Output loL = 16mA —_ 0.5 — 0.5 v
Low Voltage (BUSY, INT)
VOH Output High Voltage IoH = -4mA 2.4 — 2.4 — \

2680 tbl 05

DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE"® (vcc = 5.0V +10%)

7030 x 202 | 7030 x 25 | 7030 x 35 7030 x 450
7040 x 201% | 7040 x 25 | 7040 x 35 [7040 x 45/
Symbol Parameter Test Condition Version |Typ. Max. {Typ. Max. [Typ. Max. | Typ. Max. | Unit
Icc Dynamic Operating |CE=ViL Mil.  SA 300 | 125 290 | 125 285 | mA
Current (Both Ports | Outputs Open 240 |125 230 | 125 225
Active) f = fmax® Com'l. 260 (125 250 | — —
210 ] 125 200 — —
IsB1 Standby Current CEL and CER > VIH Mil. 80 |30 80 30 80 |mA
(Both Ports — TTL | f = fuax® 60 |30 60 | 30 60
Level Inputs) Com'l. 65 |30 65 - -
45 |30 45 - —
1sB2 Standby Current CELorCER2 VHH Mil. 195 | 80 185 | 80 180 | mA
(One Port —TTL Active Port Outputs 160 | 80 150 | 80 145
Level Inputs) Open, f = fmMAX¥ Com!l. 175 | 80 165 | — —
‘ 140 | 80 130 — —
1s83 Full Standby Current | Both Ports CEL and Mil. 30 |1.0 30 10 30 [mA
(Both Ports — All CER=Vcc-02V 10 [02 10 |02 10
CMOS Level Inputs) | VIN2Vcc - 0.2V or Com'l. 15 1.0 15 _— -
VIN< 0.2V, f =08 5 |o2 5 - -
IsB4 Full Standby Current | One Port CEL or Mil. 185 | 70 175 70 170 | mA
(One Port — All CER=Vcc-0.2V 150 | 70 140 70 135
CMOS Level Inputs) | VIN2 Vce - 0.2V or Com'l. 170 | 70 160 —_ -
VIN £ 0.2V Active Port 1385 |70 125 | — —
Outputs Open, f=fmax®
NOTES: 2690 tbl 06

1.

NO O,

x in part numbers indicates power rating (SA or LA).

2. 0°C to +70°C temperature range only.
3.
4. Atf="fuax, address and control lines (except Output Enable) are cycling atthe maximum frequency read cycle of 1/trc, and using “AC TEST CONDITIONS”

-55°C to +125°C temperature range only.

of input levels of GND to 3V.

. f=0means no address or control lines change. Applies only to inputs at CMOS level standby.
. Vee=5V, Ta=+25°C for Typ.
. At Vee<2.0V input leakages are undefined.
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IDT7030SA/LA AND IDT7040SA/LA
CMOS DUAL-PORT RAM 8K (1K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS (LA Version Only)

IDT7030LA/IDDT7040LA
Symbol Parameter Test Conditions Min. Typ." Max. Unit
VDR Ve for Data Retention Vee = 2.0V, CE2 Ve - 0.2V 2.0 — 0 v
Iccor Data Retention Current VINZVce - 0.2V or VINS 0.2V Mil. —_ 100 4000 RA
Com'l.| — 100 1500
tcor® Chip Deselect to Data 0 — — ns
Retention Time
R Operation Recovery trc® — — ns
Time
NOTES:
1. Vce =2V, Ta= +25°C
2. tre = Read Cycle Tim