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Preface 

Signetics would like to thank you for your interest in our FAST product line. Because of its 
wide customer acceptance, FAST has become the preferred high performance logic fam
ily. We are proud to participate in and contribute to the dynamic growth of this product 
family. With over 220 products in production, Signetics offers the widest selection of FAST 
products and an emphasis on integrated MSI and LSI solutions. 

Each data sheet contained in this Handbook is designed to stand alone and reflect the 
latest DC and AC specification for a particular product. Each commercial 74F product is 
specified over a 10% Vee range, both for AC and DC parameters. Additionally, DC speci

fications for VoH and VOL are provided over the 5% Vee range. 

All reference to military product has been deleted, specifically, to reflect government re
quirements imposed by Revision C of MIL-STD 883, including the general provisions of 
Paragraph 1.2. Specifications for military grade FAST products are available from your 
nearest Signetics sales office, sales representative, or authorized distributor. 

This 1989 FAST Handbook updates the 1987 Data Manual and consolidates information 
published in the March 1988 and September 1988 Updates to the 1987 Data Manual. 

Other features of this data handbook include: 

• Updated Availability and Functional Selection Guides 

• An expanded Circuit Characteristics Section 

• A User's Guide 

• Six new Application Notes 

• An expanded chapter on Surface Mounted Devices (SMD) and an Application Note 
on Thermal Considerations in SMD 

• An updated section on package outlines 

New FAST part types are being released continuously. As you see new product an
nouncements, please contact your nearest Signetics sales office, sales representative, or 
authorized distributor for the latest information. 

In addition to FAST, Signetics Standard Products Group offers the industry's broadest 
line of commercially available Logic Products, spanning a wide speed/power spectrum 
from ECL (1 OOK/1 OK) to TTL (74, 74LS, 74S, 74ALS, BT, and 8200) to CMOS (4000 Se
ries, 74HC/HCT, 74AC/ACT). Information on these product lines is also available from 
your nearest Signetics sales office, sales representative, or authorized distributor. 

Signetics Standard Products Group - Logic Products 
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DEFINITIONS 

Data Sheet Product Status Definition 
Identification 

This data sheet contains the design target or goal 
Objective Specification Formative or in Design specttications for product development. Specttications may 

change in any manner without notice. 

This data sheet contains preliminary data and supplemen-

Preliminary Specification Preproduction Product tary data will be published at a later date. Signetics reserves 
the right to make changes at any time without notice in order 
to improve design and supply the best possible product. 

This data sheet contains Final Specifications. Signetics 

Product Specification Full Production reserves the right to make changes at any time without 
notice in order to improve design and supply the best 
possible product. 
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THE HIGH-SPEED LOGIC OF 
THE '80s 

Product Description 
Signetics has combined advanced ox
ide-isolated fabrication techniques with 
standard TTL functions to create a new 
family designed for the '80s. The high 
operating speeds of FAST can push 
system operating speeds into areas pre
viously reserved for 1 OK EGL, but with 
simple TTL design rules and single 5V 
power supplies. Low input loading allows 
the user to mix LS, ALS, and HCMOS in 
the same system without the need for 
translators and restrictive fanout require
ments. 

FAST circuits are pin-for-pin replace
ments for 7 4S types, but offer dissipa
tion 3-4 times lower and higher operating 
speeds. Existing systems can achive 
much lower power and improved perfor-
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74F FAST TTL 
Introduction 

mance by replaceing the 7 4S types with 
the corresponding FAST devices. 

The input structure provides better noise 
immunity because of higher thresholds, 
while the oxide-isolation and new circuit 
techniques create devices that have less 
variaton with temperature or supply volt
age than existing TTL logic families. 
Signetics guarantees all AC parameters 
under realistic system condi
tions - across the supply voltage spread 
and the temperature range, and with 
heavy 50pF output loads. 

The use of high-capacitance PNP inputs 
has been avoided, and clamping diodes 
have been added to both the inputs and 
outputs to prevent negative overshoots. 
High input breakdown voltages allow 
unsued inputs to be tied directly to Vee 
without pull-up resistors. 

Yee 

Figure 2. Basic FAST Gate 

xi 

Multiple sources and a complete family 
of powerful circuits combine to make 
Signetics FAST the logic choice of the 
'80s. 

FEATURES 
• 3ns propagation delays 

• 4mW/gate power dissipation 

• Guaranteed AC performance over 
temperature and extended V cc 
Range: 5V ± 10% 

• High impedance NPN base input 
structure on many types for 
reduced bus loading in LOW state 
(11L = 20µA) 

• Standard TTL functions and 
pinouts 

• Replacement for "S" types ... 1/4 
the power 

• Designer's choice for new 
system designs 
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Ordering 
Information 

Signetics commercial FAST products are generally available in both standard dual-in
line and surface mounted options. The ordering code specifies temperature range, device 
number, and package style as shown below. For commercial product, the standard tem-

perature range is O to 70°C. Available package options are shown on individual data 
sheets in the "Ordering Code" block. For surface mounted devices the SO plastic dual
in-line package is supplied up to and including 28 pins. Above 28 pins, the plastic leaded 
chip carrier is utilized. 

A wide variety of functions and package options are available for military products. Infor
mation on military products is available from the nearest Signetics sales office, sales rep
resentative, or authorized dealer. The Signetics Military Products Data Manual contains 
specifications, package, and ordering information for all military-grade products. 

ORDERING CODE EXAMPLES 

TEMPERATURE DEVICE 
RANGE NUMBER 

Commercial Range 

0°C to 70°C 
74XXX 

N = Plastic Dip 

Package style 

Device number 

Temperature range• 

PACKAGE 
STYLE 

D = Plastic SO Dip (surface mounted) 
A= Plastic Leaded Chip Carrier (PLCC) 

Military Range 
See Military Products Data Manual 

-55°C to 125°C 

• Please note that the temperature range prefix "N" is omitted on the package due to 
dimensional constraint 
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NO. 
DEVICE OF DESCRIPTION 

PINS 

74FOO 14 Quad 2-lnput NANO Gate 
74F02 14 Quad 2-lnput NOR Gate 
74F04 14 Hex Inverter 
74F06 14 Hex Inverter Buff er/Driver (OC) 
74F07 14 Hex Buffer/DriverjOCJ 
74F08 14 Quad 2-lnput AND Gate 
74F10 14 Triple 3-lnput NANO Gate 
74F11 14 Triple 3-lnput AND Gate 
74F13 14 Dual 4-lnput NANO Schmitt Trigger 

-1AE14_ 14 Hex Inverter Schmitt Trk:mer 
74F20 14 Dual 4-lnput NANO Gate 
74F27 14 Triple 3-lnput NOR Gate 
74F30 14 8-lnput NANO Gate 
74F32 14 Quad 2-lnput OR Gate 
74F37 14 Quad 2-lnput NANO Buffer (OC) 
74F38 14 Quad 2-lnput NANO Buffer 
74F40 14 Dual 4-lnput NANO Buffer 
74F51 14 Dual 2-Wide 2-lnput, 2-Wide3-lnput AND-OR-INVERT Gate 
74F64 14 4-2-3-2 Input AND/OR Gate 
74F74 14 Dual D-T..YQ_e Fl_ie_-Flo_Q 
74F83 16 4-Bit Binary Adder With Fast Carry (Center Pin 74F283) 
74F85 16 4-Bit Magnitude Comparator 
74F86 14 Quad 2-lnput Exclusive-OR Gate 
74F109 16 Dual JK Positive Edge Triggered Flip-Flop 

-14£112_ 16 Dual JK NQg_ative Ed_g_e Trirulered Flip-FIQQ_ 
74F113 14 Dual JK Negative Edge Triggered Flip-Flop Without Reset 
74F114 14 Dual JK Negative Edge Triggered Flip-Flop 
74F125 14 Quad Buffer 
74F126 14 Quad Buffer 
74F132 16 Quad 2-ll}Put NANO Schmitt Trigger 
74F133 16 13-lnput NANO Gate 
74F138 16 1-of-8 Decoder/Demultiplexer 
74F139 16 Dual 1-of-4 Decoder/Demultiplexer 
74F148 16 8 Line to 3 Line Priority Encoder 
fil.15.1 16 8-l@ut MultjQlexer 
74F151A 16 8-lnput Multiplexer 
74F153 16 Dual 4-lnput Multiplexer 
74F154 14 1-of-16 Decoder/Demultiplexer 
74F157 16 Quad 2-lnput Data Selector/Multiplexer, NINV 

-14E.157..A 16 _Quad 2-ln.ou.t Data Selector/Multiplexer NINV 
74F158 16 Quad 2-lnput Data Selector/Multiplexer, INV 
74F158A 16 Quad 2-lnput Data Selector/Multiplexer, INV 
74F160A 16 BCD Decade Counter, Asynchronous Reset 
74F161A 16 4-Bit Binary Counter, Asynchronous Reset 
74F162A 16 BCD DecadeCounter, ~nchronous Reset 
74F163A 16 4-Bit Binary Counter, Synchronous Reset 
74F164 14 8-Bit Serial/Parallel-In, Serial Out Shift Register 
74F166 16 8-BitBidirectional Universal Shift Register 
74F168 16 4-Bit Up/Down BCD Decade Synchronous Counter 

__I4F169 16 4-Bit U~Down BCD Binary Synchronous Counter 
74F173 16 Quad D Flip-Flop (3-state) 
74F174 16 Hex D Flip-Flop With Master Reset 
74F175 16 Quad D Flip-Flop Wth Master Reset 
74F181 24 4-Bit Arithmetic Logic Unit 
74F182 16 Look Ahead Carry Generator 

.l11no 1QAQ 

AVAILABILITY 

DIP SMD 

A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A SOL 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A ) so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A so 
A SOL 
A so 
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NO. AVAILABILITY 
DEVICE OF DESCRIPTION 

PINS DIP SMD 

74F189A 16 64 Bit Random Access Memory, INV(3-state) Q389 
74F190 16 Asynchronous Presettable Up/Down BCD Decade Counter A so 
74F191 16 Asynchronous Presettable Up/Down BCD Binary Counter A so 
74F192 16 Up/Down BCD Decade Counter With Separate Up/Down Clocks A so 
74F193 16 Up/Down BCD Binary Counter With Separate Up/Down Clocks A so 
74F194 16 4-Bit Bidirectional Universal Shift Register A so 
74F195 16 4-Bit Parallel Access Shift Register A so 
74F198 24 8-Bit Bidirectional Universal Shift Register A SOL 
74F199 24 8-Bit Parallel Access Shift Register A SOL 
74F219A 16 64 Bit Random Access Memory, NINV(3-state) Q389 
74F224 16 16 X 4 Synchronous FIFO (3-state) Q389 
74F225 20 16 X 5 Asynchronous FIFO (3-state) Q3 89 
74F227 20 16 X 4 Synchronous FIFO With Ready Enables (3-state) Q389 r 

74F240 20 Octal Inverter Buffer, INV (3-state) A SOL 
74F241 20 Octal Buffer, NINV (3-state) A SOL 
74F242 14 Octal Bus Transceiver, INV~-state) A so 
74F243 14 Octal Bus Transceiver, NINV(3-state) A so 
74F244 20 Octal Buffer, NINV (3-state) A SOL 
74F245 20 Octal Transceiver, (3-state) A SOL 
74F251 16 8-lnput Multiplexer (3-state) A so 
74F251A 16 cr-Tnpunvf ulflpTexer ~-sTafeT A so 
74F253 16 Dual 4-lnput Multiplexer A so 
74F256 16 Dual Addressable Latch A so 
74F257 16 Quad 2-Line To 1-Line Selector/Multiplexer, NINV (3-state) A so 
74F257A 16 Quad 2-Line To 1-Line Selector/Multiplexer, NINV (3-state) A so 
74F258 16 Quad 2-Line To 1-Line Selector/Multiplexer, INV (3-state) A so 
74F258A 16 Quad 2-Line To 1-Line Selector/ Multiplexer, INV (3-state) A so 
74F259 16 8-Bit Addressable Latch A so 
74F260 14 Dual 5-lnput NOR Gate A so 
74F269 24 8-Bit Bidirectional Binary Counter (3-state) A so 
74F273 20 Octal D Flip-Flop A SOL 
74F280A 14 9-Bit Odd/Even Parity Generator/Checker A so 
74F280B 14 9-Bit Odd/Even Parity Generator/Checker (Higher speed 74F280A) A so 
74F283 16 4-Bit Binary Adder With Fast Carry A so 
74F298 16 Quad 2-lnput Multiplexer with Storage A so 
74F299 20 8-Bit Universal Shift/Storage Register (3-state) A SOL 
74F322 20 8-Bit Serial/Parallel Register With Sign Extend (3-state) A SOL 
74F323 20 8-Bit Universal Shift/Storage Register With Sync Reset And Common 1/0 Pins (3-s) A SOL 
74F350 16 4-Bit Shifter A so 
74F352 16 Dual 4-lnput Multiplexer (Inverted 74F153) A so 
74F353 16 Dual 4-lnput Multiplexer (Inverted 74F253) A so 
74F365 16 Hex Buffer Driver (3-state) A so 
74F366 16 Hex Inverter (3-state) A so 
74F367 16 Hex Buffer Drivert (3-state) A so 
74F368 16 Hex Inverter Driver (3-state) A so 
74F373 20 Octal Transparent Latch (3-state) A so 
74F374 20 Octal D Flip-Flop (3-state) A so 
74F377 20 Octal D Flip-Flop With Enable A so 
74F378 16 Hex D Flip-Flop With Enable A so 
74F379 _16_ Quad D Fl!Q:-Flo_Q With Enable A so 
74F381 20 4-Bit Arithmetic Logic Unit A SOL 
74F382 20 4-Bit Arithmetic Logic Unit A SOL 
74F385 20 Quad Serial Adder/Subtracter A SOL 
74F393 16 Dual 4-Bit Binary Ripple Counter A so 
74F395 16 4-Bit Cascadable Shift Register ( 3-state) A so 
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NO. AVAILABILITY 
DEVICE OF DESCRIPTION 

PINS DIP SMD 

74F398 20 Quad 2-Port Register With True And Complementary Outputs A SOL 
74F399 16 quad 2-Port Register A so 
74F410 18 Register Stack-16X4 RAM 3-State Output Register (3-state) A 
74F412 24 Octal Multi-Mode Buffered Latch, NINV (3-state) A SOL 
74F432 24 Octal Multi-Mode Buffered Latch, INV 13-statel A SOL 
74F455 24 Octal Buffer With Parity Generator Checker, INV (3-state) A SOL 
74F456 24 Octal Buffer With Parity Generator Checker, NINV (3-state) A SOL 
74F521 20 Octal Identity Comparator A SOL 
74F524 20 8-Bit Register Comparator (OC +3-state) A SOL 
74F533 20 Octal Transparent Latch, INV (3-state) A SOL 
74F534 20 Octal D Flip-Flop, INV (3-state) A SOL 
74F537 20 1-of-1 O Decoder (3-state) A SOL 
74F538 20 1-of-8 Decoder (3-state) A SOL 
74F539 20 Dual 1-of-4 Decoder (3-state) A SOL 
74F540 20 Octal Inverted Buffer _(_3-statellBroadside Pinout of 74F240l A SOL 
74F541 20 Octal Buffer (3-state} (Broadside Pinout of 74F244} A SOL 
74F543 24 Octal Registered Transceiver, NINV (3-state} A SOL 
74F544 24 Octal Registered Transceiver, INV (3-state) A SOL 
74F545 20 Octal Bidirectional Transceiver With 3-State Inputs/Outputs, NINV A SOL 
74F547 20 Octal Decoder/DemultiQ]exer With Addresss Latches And Acknowled_g_e l_OC_l A SOL 
74F548 20 Octal Decoder/Demultiplexer With Acknowledge (OC) A SOL 
74F552 28 Octal Registered Transceiver With Parity And Status Flags, NINV (3-state) A SOL 
74F563 20 Octal Transparent Latch (3-state) (Broadside Pinout of 74F533) A SOL 
74F564 20 Octal D Flip-Flop (3-state) (Broadside Pinout of 74F534) A SOL 
74F568 20 4-Bit Bidirectional Decade S_ynchronous counter A SOL 
74F569 20 4-Bit Bidirectional Binary Synchronous counter A SOL 
74F573 20 Octal Transparent Latch (3-state) (Broadside Pinout of 74F373) A SOL 
74F574 20 Octal D Flip-Flop (3-state} (Broadside Pinout of 74F374) A SOL 
74F579 20 8-Bit Bidirectional Binary counter (3-state) A SOL 
74F582 24 4-Bit BCD Arithmetic Logic Unit A SOL 
74~583 16 4-Bit BCD Adder A SOL 
74F588 20 Octal Bidirectional Transceiver with IEEE-488 Termination Resistors (3-s 1/0) A SOL 
74F595 16 8-Bit Shift Register With Output LatchES (3-state) A so 
74F597 16 8-Bit Shift Register With Input Latches 03 89 
74F598 20 8-Bit Shift Register With Input Latches (3-state) 03 89 
74F604 28 Dual Octal Register (3-state) A SOL 
74F605 28 Dual Octal Register (OC) A SOL 
74F620 20 Octal Bus Transceiver, INV (3-state) A SOL 
74F621 20 Octal Bus Transceiver, NINV (OC) A SOL 
74F622 20 Octal Bus Transceiver; INV _(_OCJ A SOL 
74F623 20 Octal Bus Transceiver, NINV (3-state) A SOL 
74F640 20 Octal Bus Transceiver, INV (3-state) A SOL 
74F641 20 Octal Bus Transceiver With Common Output Enable, NINV (OC) A SOL 
74F642 20 Octal Bus Transceiver With Common Output Enable, INV (QC) A SOL 
74F646 24 Octal Bus Transceiver/R~ster NINV _i3-statel A SOL 
74F646A 24 Octal Bus Transceiver/Register, NINV (3-state) 0389 
74F647 24 Octal Bus Transceiver/Register, NINV (OC) A SOL 
74F648 24 Octal Bus Transceiver/Register, INV (3-State) A SOL 
74F648A 24 Octal Bus Transceiver/Register, INV (3-state) 03 89 
74F649 24 Octal Bus Transceiver/R~ister, INV _(_OCl A SOL 
74F651 24 Octal Bus Transceiver/Register, INV (3-state) A 
74F651A 24 Octal Bus Transceiver/Register, INV (3-state) 03 89 
74F652 24 Octal Bus Transceiver/Register, NINV (3-state) A 
74F652A 24 Octal Bus Transceiver/Register, NINV (3-state) 0389 
74F653 24 Octal Bus Transceiver/Register, INV (3-state + OC) A 
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NO. AVAILABILITY 
DEVICE OF DESCRIPTION 

PINS DIP SMD 

74F654 24 Octal Bus Transceiver/Register, NINV (3-state + OC) A 
74F655A 24 Octal Buffer/Driver With Parity, INV (3-state) A SOL 
74F656A 24 Octal Buffer/Driver With Parity, NINV (3-state) A SOL 
74F657 24 Octal Transceiver With 8-Bit Parity Generator/Checker (3-state) A SOL 
74F65ZA 24 Octal Transceiver With 8-Bit PariilGenerator/Checker (3-state) HOLD 
74F670 16 4X4 Register File A SOL 
74F674 24 16-Bit Serial/Parallel-In, Serial-OutShift Register (3-state) A SOL 
74F676 24 16-Bit Parallel-In, Serial-Out Shift Register (3-state) A SOL 
74F711 20 Quint 2-to-1 Data Selector Multiplexer (3-state) A SOL 

..Z.4F711-1 20 Quint 2-to-1 Data Selector Multiplexer With 30 Ohm Series Termination Resistors A 
74F712 24 Quint 3-to-1 Data Selector Multiplexer (3-state) Q389 
74F712-1 24 Quint 3-to-1 Data Selector Multiplexer With 30 Ohm Series Termination Resistors A 
74F723 24 Quad 3-to-1 Data Selector Multiplexer (3-state) Q389 
74F723-1 24 Quad 3-to-1 Data Selector Multiplexer With 30 Ohm Series Termination Resistors A 
74F725 24 Quad 4-to-1 Data Selector Multiplexer (3-state) Q389 
74F725-1 24 -Uuacf4-fo=l-Ucifa--Selecior lllrulflprexer With """"30" Ohm "S"enes I erm1naf10n "Resistors A 
74F732 20 Quad Data Multiplexer, NINV A SOL 
74F733 20 Quad Data Multiplexer, INV A SOL 
74F755 24 Octal MailBox Register With Ready Flag (3-state) A SOL 

_24F756 20 Octal Inverter Buffer INV (Open Collector 'F240) A SOL 
74F757 20 Octal Buffer, NINV (OpenCollector 'F241) A SOL 
74F760 24 Octal Buffer, NINV (OpenCollector 'F244) A SOL 
74F764 40 DRAM Dual Ported Controller With Latch A PLCC 
74F764-1 40 DRAM Dual Ported Controller With Latch A PLCC 

.NEZ.65_ 40 DRAM Dual Ported Controller Without Latch A PLCC 
74F765-1 40 DRAM Dual Ported Controller Without Latch A PLCC 
74F776 28 Octal Bidirectional Latched Pi-Bus Transceiver (3-state + OC) A SOUP 
74F779 16 8-Bit Bidirectional Counter (3-state) A SOL 
74F786 16 4-lnput Asynchronous Bus Arbiter A SOL 
74F791 16 Programmable Pulse Generator HOLD 
74F804 20 Hex 2-lnput NANDlJnver A SOL 
74F805 24 Hex 2-lnput NOR Driver A SOL 
74F807 28 Octal ShifVCount Transceiver With Adder And Parity 

74F808 20 Hex 2-lnput AND Driver Q389 

...14E82.1 20 10-Bit Interface Register, NINV (3-state) A SOL 
74F822 24 10-Bit Interface Register, INV (3-state) A SOL 
74F823 24 9-Bit Interface Register, NINV (3-state) A SOL 
74F824 24 9-Bit Interface Register, INV (3-state) A SOL 
74F825 24 8-Bit Interface Register, NINV (3-state) A SOL 
74F826 24 8-Bit Interface Register, INV (3-state) A SOL 
74F827 24 -1 O.::sTfBUffer/Llne ·Driver, NIN V{3-Sfaf9) A SOL 
74F828 24 10-Bit Buffer/Line Driver, INV (3-state) A SOL 
74F832 20 Hex 2-lnput OR Driver Q389 
74F835 24 8-Bit Shift Register With 2:1 Multiplexer-In, Latched "B" Inputs And Serial-Out A SOL 
74F838 40 Cascadable 32-State Microprogram Sequencer Controller HOLD SOL 
74F841 20 1 o.:g1fBus lntenace Tatcn, NINV (3-state) A SOL 
74F842 24 10-Bit Bus Interface Latch, INV (3-state) A SOL 
74F843 24 9-Bit Bus Interface Latch, NINV (3-state) A SOL 
74F844 24 9-Bit Bus Interface Latch, INV (3-state) A SOL 
74F845 24 8-Bit Bus Interface Latch, NINV (3-state) A SOL 
74F846 24 8-B'1f"B"us lntenace Tatch,-INV {3-state) A SOL 
74F861 24 10-Bit Bus Transceiver, NINV (3-state) A SOL 
74F862 24 10-Bit Bus Transceiver, INV (3-state) A SOL 
74F863 24 9-Bit Bus Transceiver, NINV (3-state) A SOL 
74F864 24 9-Bit Bus Transceiver,INV (3-state) A SOL 
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NO. AVAILABILITY 
DEVICE OF DESCRIPTION 

PINS DIP SMD 

74F881 24 4-Bit Arithmetic Logic Unit/Function Generator A SOL 
74F882 24 Look-Ahead Carry Generator A SOL 
74F899 28 9-Bit Dual Latch Transceiver With 8-Bit Parity Generator/Checker (3-state) Q489 
74F1240 20 Octal Inverter Buffer (3-state), Light Load 74F240 A SOL 
74F1241 20 Octal Buffer (3-state), Light Load 74F241 A _S_Ol 
74F1242 14 Quad Transceiver (3-state)( Light Load 74F242) A SOL 
74F1243 14 Quad Transceiver (3-state)(Light Load 74F243) A SOL 
74F1244 20 Octal Buffer (3-state)(Light Load 74F244) A SOL 
74F1245 20 Octal Bus Transceiver (3-state)(Light Load 74F245) A SOL 
74F1604 28 Dual Octal Latch A SOL 
74F1760 64 4-Way Latched Address Controller 

74F1761 48 DRAM And Interrupt Vector Controller 1989 
74F1762 40 4 MBit Memory Address Controller A PLCC 
74F1763 48 1 MBit Intelligent DRAM Controller Q389 
74F1764 48 1 MBit DRAM Dual Ported Controller With Latch A PLCC 
74F1764-1 48 1 MBit DRAM Dual Ported Controller With Latch A 
74F1765 48 1 MBit DRAM Dual Ported Controller Without Latch A PLCC 
74F1765-1 48 1 MBit DRAM Dual Ported Controller Without Latch Q389 
74F1766 48 Burst Mode DRAM Controller 
74F1779 16 8-Bit Up/Down Counter, Common 1/0(3-state), (Extended function of 74F779) A SOL 
74F1804 20 Hex 2-lnput NANO Driver(Center Power Pin 74F804) A SOL 
74F1805 20 Hex 2-lnput NOR Driver (Center Power Pin 74F805) A SOL 
74F1808 20 Hex 2-lnput AND Driver (Center Power Pin 74F808) Q389 
74F1832 20 Hex 2-lnput OR Driver (Center Power Pin 74F832) Q389 
74F2952 24 Octal Transceiver, NINV 13-statel A SOUPLCC 

74F2953 24 Octal Transceiver, INV (3-state) A SOUPLCC 

74F3037 16 Quad 2-lnput 30n Line Driver, NINV A SOL 

74F3038 16 Quad 2-lnput 30Q Line Driver, NINV (OC) A SOL 

74F3040 16 Dual 4-lnput 30Q Line Driver, NINV A SOL 

74F3893 20 Quad Futurebus Backplane Transceiver (3-state + OC) Q389 
74F5074 f 4 Synchronizing· DuaTD-Type Flip-Flop Q389 
74F5300 8 LED Driver 
74F8960 28 Octal Latched Bidirectional Future bus Transceiver INV (OC) Q389 
74F8961 28 Octal Latched Bidirectional Future bus Transceiver N INV (OC) A SOUPLCC 

74F30240 24 Octal 30Q Transmission Line/Backplane Driver, INV (OC) A 
74F30244 ~ UctaT30Q 1ransm1ss1on lJne7ffaCl<pTane lYrwer, NINV (UG) A 
74F30245 24 Octal 30Q Transmission Line/Backplane Driver, INV A 
74F30640 24 Octal 30Q Transmission Line/Backplane Driver, NINV A 
74F50109 16 Synchronizing Dual D-Type Flip-Flop Q389 
74F50728 14 Synchronizing Cascaded Dual D-Type Flip-Flop Q389 
74F50729 16 Synchronizing Dual D-Type Flip-Flop With Edge Triggered Set And Reset Q389 
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GATES 

Inverters 

NANO 

AND 

NOR 

OR 
Exclusive-OR 

Combination Gates 

GATES 

Function 
Selection 
Guide 

FUNCTION 

Hex Inverter 
Hex Inverter Schmitt Trigger 

Quad 2-lnput 
Triple 3-lnput 
Dual 4-lnput, Schmitt Trigger 
Dual 4-lnput 
8-lnput 
Quad 2-lnput, Schmitt Trigger 
13-lnput 

Quad 2-lnput 
Triple 3-lnput 

Quad 2-lnput 
Triple 3-lnput 
Dual 5-ln_e_ut 

Quad 2-lnput 

Quad 2-lnput 

Dual 2-Wide 2-lnput, 2-Wide 3-lnput AND-OR-Invert 
4-2-3-2 Input AND-OR 

FUNCTION DEVICE NUMBER CLOCK EDGE SET RESET 

DualD 74F74 i Low Low 
DualD 74F5074 i Low Low 
DualD 74F50728 i Low Low 
DualD 74F50729 i High High 
DualJK 74F109 i Low Low 
DualJK 74F50109 i Low Low 
Dual JK 74F112 J, Low Low 
Dual JK 74F113 J, Low Low 
Dual JK 74F114 J, Low Low 

MULTIPLE FLIP-FLOPS 

FUNCTION DEVICE NUMBER CLOCK EDGE 

QuadD 74F173 i 
Quad D with Master Reset 74F175 i 
Quad D with Enable 74F379 i 
Hex D with Master Reset 74F174 i 
Hex D with Enable 74F378 i 
Octal D 74F273 i 
Octal D, 3-state 74F374 i 
Octal D, 3-state 74F534 i 
Octal D with Enable 74F377 i 
Octal D, 3-state 74F564 i 
Octal D, 3-state 74F574 i 

1-B 

DEVICE NUMBER 

74F04 
74F14 

74FOO 
74F10 
74F13 
74F20 
74F30 
74F132 
74F133 

74F08 
74F11 

74F02 
74F27 
74F260 

74F32 

74F86 

74F51 
74F64 

METASTABLE IMMUNITY 

Yes 
Yes 
Yes 

Yes 

RESET OUTPUT 

High NINV 

Low NINV INV 
NINV INV 

Low NINV 
NINV 

Low NINV 
NINV 
INV 

NINV 
INV 

NINV 
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OTHER REGISTERS, REGISTER FILES 

FUNCTION DEVICE NUMBER CLOCK EDGE PARALLEL ENTRY BITS 

Quad 2 Port, NINV, INV 74F398 i 2D (Mux} 4X2 

Quad 2 Port, NINV 74F399 i 2D (Mux) 4X2 
Octal MailBox with Ready Flag, 3-state 74F755 i 8D 8 
Dual Octal, 3-state 74F604 i 8D 8 
Dual Octal, OC 74F605 i SD 8 
Register File 74F670 i 2D 4X4 
10-Bit, NINV, 3-state 74F821 i 2D 10 
10-Bit, INV, 3-state 74F822 i 2D 10 
9-Bit, NINV, 3-state 74F823 i 2D 9 
9-Bit, INV, 3-state 74F824 i 2D 9 
8-Bit, NINV, 3-state 74F825 i 2D 8 
8-Bit, INV, 3-state 74F826 i 2D 8 

LATCHES 

FUNCTION DEVICE NUMBER ENABLE LEVEL RESET LEVEL OUTPUT 

Dual Addressable 74F256 1 (Low} Low NINV 
Dual Octal Latch 74F1604 1 (Low} NINV 
Octal Transparent, 3-state 74F373 1 (High} INV 
Octal Transparent!, 3-state 74F533 1 (High} INV 
(Broadside version of 74F373) 
Octal Transparent, 3-state 74F563 1 (High) NINV 
Octal Transparent, 3-state 74F573 1 (High) NINV 
(Broadside version of 7 4F373} 
Multi-Mode, Buttered, 3-state 74F412 1 (Low}, 3(High} Low NINV 
Multi-Mode, Buffered, 3-state 74F432 1 (Low}, 2(High) Low INV 
8-Bit Addressable 74F259 1 (High) Low NINV 
8-Bit lnterf ace, 3-state 74F845 1 (High} Low NINV 
8-Bit lnterf ace, 3-state 74F846 1 (High) Low INV 
9-Bit lnterf ace, 3-state 74F843 1 (High) Low NINV 
9-Bit Interface, 3-state 74F844 1 (High) Low INV 
10-Bit Interface, 3-state 74F841 1 (High) NINV 
10-Bit lnterf ace, 3-state 74F842 1 (High) INV 

MULTIPLEXERS 

FUNCTION DEVICE NUMBER ENABLE LEVEL SELECT INPUTS OUTPUT 

Dual 4-lnput 74F153 2 (Low) 2(High) NINV 
Dual 4-lnput 74F352 2 (Low) 2(High) INV 
Dual 4-lnput, 3-state 74F253 2(High) NINV 
Dual 4-lnput, 3-state 74F353 2(High) INV 
Quad 2-lnput 74F157/157A 1 (Low) 1(High) NINV 
Quad 2-lnput 74F158/158A 1 (Low) 1 (High) INV 
Quad 2-lnput, 3-state 7 4F257 /257 A 1(High) NINV 
Quad 2-lnput, 3-state 7 4F258/258A 1(High) INV 
Quad 2-lnput 74F298 1(High) INV 
Quad 3-lnput 74F732 3(High) NINV 
Quad 3-lnput 74F733 3(High) INV 
Quad 3-lnput 7 4F712/712-1 2(High) NINV 
Quad 3-lnput 7 4F723/723-1 1 (High) 2(High} NINV 
Quad 4-lnput 7 4F725/725-1 2(High) NINV 
Quint 2-lnput 7 4F7111711-1 1(High} NINV 
8-lnput 74F151/151A 1 (Low) 3(High) NINV, INV 
8-lnput, 3-state 74F251/251A 3(High} NINV, INV 
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DECODER/MULTIPLEXERS 

FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE LEVEL OUTPUT 

Dual 1-of-4 74F139 2+2 1 (Low) + 1 (Low) 4(Low) + 4(Low) 
Dual 1-of-4 74F539 2+2 1 (low) + 1 (Low) 4(High) + 4(High) 
1-of-8 74F138 3 2(Low), 1 (High) S(Low) 
1-of-8 74F538 3 2(Low), 2(High) 8(High) 
1-of-10 74F537 4 1 (Low), 1 (High) 10(High 
1-of-16 74F154 4 2(Low) 16(Low) 
Octal with Address Storage 74F547 3 1 (Low), 2(High) S(Low) 
Latches and Acknowledge 
Octal with Acknowledge 74F548 3 2(Low), 2(High) S(Low) 

BUFFERS, DRIVERS, AND TRANSCEIVERS 

FUNCTION DEVICE NUMBER OUTPUT 

Dual 4-lnput NANO Transmission Line Driver 74F3040 INV 
Dual 4-lnput NANO Buffer 74F40 INV 
Quad 2-lnput NANO Buffer 74F37 INV 
Quad 2-lnput NANO Buffer, OC 74F38 INV 
Quad 2-lnput NANO Transmission Line Driver 74F3037 INV 
Quad 2-lnput Transmission Line Driver 74F3038 NINV 
Quad FutureBus Backplane Transceiver, OC + 3-state 74F3893 NINV 
H~l~ert~B~e~D~e~OC 74F06 INV 
Hex Inverter Buffer/ Driver, OC 74F07 INV 
Hex 2-lnput NANO Driver, OC (Corner V cc and GND) 74F804 INV 

Hex 2-lnput NANO Driver, OC (Center Vee and GND) 74F1804 INV 

Hex 2-lnput NOR Driver, OC (Corner Vee and GND) 74F805 INV 

Hex 2-lnput NOR Driver, QC (Center Vee and GND) 74F1805 INV 

Hex 2-lnput AND Driver, OC (Corner Vee and GND) 74F808 INV 

Hex 2-lnput AND Driver, OC (Center V cc and GND) 74F1808 INV 

Hex 2-lnput OR Driver, OC (Corner Vee and GND) 74F832 INV 

Hex 2-lnput OR Driver, OC (Center Y cc and GND) 74F1832 INV 

Octal Inverter Buffer, OC 74F756 INV 
Octal Buff er, OC 74F757 NINV 
Octal Buff er/, OC 74F760 NINV 
Octal 300 Transmission Line/Backplane Driver, OC 74F30240 INV 
Octal 30 Transmission Line/Backplane Driver, OC 74F30244 NINV 
Octal 30 Transmission Line/Backplane Transceiver, QC with Enable+ 3-state 74F30245 NINV 
Octal 30 Transmission Line/Backplane Transceiver, OC with Enable+ 3-state 74F30640 INV 
Octal Transceiver, OC 74F621 NINV 
Octal Transceiver, QC 74F623 NINV 
Octal Transceiver, OC 74F641 NINV 
Octal Transceiver, OC 74F642 INV 
Octal Transceiver/Register, OC 74F647 NINV 
Octal Transceiver/Register, OC 74F649 INV 
Octal Transceiver/Register, QC+ 3-state 74F653 INV 
Octal Transceiver/Register, OC + 3-state 74F654 NINV 

Pi-Bus Transceiver (Octal Bidirectional Latched Transceiver), OC 74F776 NINV 

Octal Latched Bidirectional Futurebus Transceiver, OC 74F8960 INV 

Octal Latched Bidirectional Futurebus Transceiver, OC 74F8961 NINV 
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SHIFT REGISTERS 

FUNCTION DEVICE BITS SERIAL PARALLEL CLOCK 
NUMBER ENTRY ENTRY EDGE 

Serial-In/Parallel-Out 74F164 8 Dsa' Dsb i 
Serial-In/Parallel-Out Output latch, 3-state 74F595 8 Ds i 
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F195 4 J,K 40 i 
Serial-In/Parallel-In/Parallel-Out, Shift Right 74F199 8 J,K 80 i 
Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F598 8 Dso• Ds1 81/0 i 
Serial-In/Parallel-In/Serial-Out 74F674 16 Sl/O Sl/O, 160 .J, 
Serial-In/Parallel-In/Serial-Out 74F676 16 SI 16D i 
Serial-In/Parallel-In/Serial-Out, 10/9 Bit 74F847 10/9 Ds 100 i 
Serial-In/Parallel-In/Parallel-Out, Shift Right, 3-state 74F395 4 Ds 40 i 
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-state 74F322 8 Do, 01 81/0 i 
Serial-In/Parallel-In/Parallel-Out 74F194 4 0 sr•Es1 40 i 
Serial-In/Parallel-In/Parallel-Out, Shift Right 74F199 8 J, K i 
Serial-In/Parallel-In/Serial-Out 74F166 8 Ds i 
Serial-In/Parallel-In/Parallel-Out, Bidirectional 74F198 8 0 sr' Dsl 80 i 
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-state 74F299 8 0so• Ds7 81/0 i 
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-state 74F323 8 0 so• Ds7 81/0 i 
Parallel-In/Serial-In/Serial-Out, Multiplexed Inputs 74F539 8 0 s• 0 na' Dnb 80 i 
Parallel-In/Serial-In/Serial-Out, 2:1 Multiplexed Inputs 74F835 8 0 s· 0 na' Dnb 8D i 
Parallel-In/Serial-Out, Input Latch 74F597 8 Ds 80 i 
Parallel-In/Parallel-Out, 3-state 74F350 4 Sl/O 4Y i 
Parallel-In/Parallel-Out, 3-state 74F604 16 Ao-~· Bo-B7 i 
Parallel-In/Parallel-Out, OC 74F605 16 1

-3' 
1
+3 Ao-~· Bo-B1 i 

Parallel-In/Parallel-Out, True and Complement Output 74F398 8 s 1oa-10d' 11a-11d i 
Parallel-In/Parallel-Out 74F399 8 s 1oa-10d' 11a"11d i 

COUNTERS 

FUNCTION DEVICE MODULUS PRESETTABLE PARALLEL CLOCK 
NUMBER ENTRY EDGE 

Synchronous (Asynchronous Reset) 74F160A 10 x Synchronous i 
Synchronous (Asynchronous Reset) 74F161A 16 x Synchronous i 
Synchronous (Synchronous Reset) 74F162A 10 x Synchronous i 
Synchronous (Synchronous Reset) 74F163A 16 x Synchronous i 
Up/Down, Decade 74F168 10 x Synchronous i 
Up/Down, Binary 74F169 16 x Synchronous i 
Up/Down, BCD Decade 74F190 10 x Asynchronous i 
Up/Down, BCD Binary 74F191 16 x Asynchronous i 
Up/Down, BCD Decade 74F192 10 x Asynchronous i 
Up/Down, BCD Binary 74F193 16 x Asynchronous i 
Bidirectional, Binary 74F269 256 x Synchronous i 
Up/Down, 3-state 74F568 10 x Synchronous i 
Up/Down, 3-state 74F569 16 x Synchronous i 
Up/Down 74F579 256 x Synchronous (1/0) i 
Up/Down, 3-state Multiplexed 74F779 256 x Synchronous (1/0) i 
Up/Down, 3-state Multiplexed 74F1779 256 x Synchronous (1/0) i 
Ripple counter 74F393 10 x .J, 
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THREE-STATE BUFFERS, DRIVERS, AND TRANSCEIVERS 

FUNCTION DEVICE NUMBER OUTPUT 

Quad Buffer 74F125 NINV 
Quad Buffer 74F126 INNV 
Quad Bus Transceiver 74F242 INV 
Quad Bus Transceiver 74F243 NINV 
Quad Bus Transceiver 74F1242 INV 
Quad Bus Transceiver 74F1243 NINV 
Hex Buffer 74F365 NINV 
Hex Inverter 74F366 INV 
Hex Buffer, 4-Bit and 2-Bit 74F367 INNV 
Hex Inverter, 4-Bit and 2-Bit 74F368 INV 
Octal Buffer 74F240 INV 
Octal Buff er 74F241 NINV 
Octal Buff er 74F244 NINV 
Octal Buff er 74F1240 INV 
Octal Buff er 74F1241 NINV 
Octal Buffer 74F1244 NINV 
Octal Buffer with Parity 74F455 INV 
Octal Buff er with Parity 74F456 NINV 
Octal Buff er with Parity 74F655A INV 
Octal Buff er with Parity 74F656A NINV 
Octal Driver 74F540 INV 
Octal Driver 74F541 NINV 
Octal Transceiver 74F245 NINV 
Octal Transceiver 74F545 NINV 
Octal Transceiver with IEEE-488 Termination Resistors 74F588 NINV 
Octal Transceiver 74F620 INV 
Octal Transceiver 74F622 INV 
Octal Transceiver 74F640 INV 
Octal Transceiver 74F1245 NINV 
Octal Transceiver with Palj!y_ 74F657/657A NINV 
Octal Transceiver/Register 74F646/646A NINV 
Octal Transceiver/Register 7 4F648/648A INV 
Octal Transceiver/Register 74F651/651A INV 
Octal Transceiver/Register 74F652/652A NINV 
10-Bit Buffer 74F827 NINV 
1 0-Bit Buff er 74F828 INV 
10-Bit Transceiver 74F861 NINV 
10-Bit Transceiver 74F862 INV 
9-Bit Transceiver 74F863 NINV 
9-Bit Transceiver 74F864 INV 
Octal Registered Transceiver 74F543 NINV 
Octal Registered Transceiver 74F544 INV 
8-Bit Registered Transceiver 74F2952 NINV 
8-Bit Registered Transceiver 74F2953 INV 
Octal Registered Transceiver with Parity and Status Flags 74F552 INV 
Octal Shift/Count Transceiver with Adder and Parity 74F807 INV 
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PRIORITY ENCODERS 

FUNCTION DEVICE NUMBER ENABLE LEVEL INPUT/OUTPUT LEVEL 

8-to-3 74F148 Low Active Low 

ARITHMETIC FUNCTIONS 

FUNCTION DEVICE NUMBER 

4-Bit ALU 74F181 

4-Bit ALU 74F381 

4-Bit ALU with Overflow Output for Two's Complement 74F382 

ALU Function Generator 74F881 

4-Bit Binary Full Adder with Ripple Carry 74F83 

4-Bit Binary Full Adder with Fast Carry 74F283 

Look Ahead Carry Generator 74F182 

Look Ahead Carry Generator 74F882 

Quad Serial Adder/Subtracter 74F285 

4-Bit BCD Arithmetic Logic Unit 74F582 

4-Bit BCD Adder 74F583 

COMPARATORS 

FUNCTION DEVICE NUMBER 

4-Bit Identity Comparator 74F85 

8-Bit Comparator 74F521 

8-Bit Register Comparator 74F524 

PARITY 

FUNCTION DEVICE NUMBER 

9-Bit Odd/Even Parity Generator/Checker 7 4F280A/280B 

SPECIAL FUNCTIONS 

FUNCTION DEVICE NUMBER 

16 X 4 Synchronous FIFO With Ready Enables (3-state) 74F222 

16 X 4 Synchronous FIFO (3-state) 74F224 

16 X 5 Asynchronous FIFO (3-state) 74F225 
64-Bit RAM 7 4F189A/219A 

Register Stack-16 X 4 RAM 3-State Output Register 74F410 

DRAM Dual-Ported Controller with Refresh 74F764 

DRAM Dual-Ported Controller without Latch 74F765 

4-Bit Asynchronous Bus Arbiter 74F786 

DRAM Interrupt Vector Controller 74F1761 

1 MBit Memory Address Controller 74F1762 

1 MBit Intelligent DRAM Controller 74F1763 

1 MBit DRAM Dual Ported Controller with Latch 74F1764 

1 MBit DRAM Dual Ported Controller without Latch 74F1765 

Burst Mode DRAM Controller 74F1776 

1 MBit Intelligent DRAM Controller 74F4763 

LED Driver 74F5300 

June 1989 1-13 





Signetics Section 2 
Quality and Reliability 

FAST Products 





Signetics 

FAST Products 

QUALITY ASSURANCE 
PROGRAMS 

SIGNETICS'QUALITY 
PROGRAM 
In 1979, Signetics recognized that quality 
was becoming a major competitive issue, 
not only in the semiconductor business, 
but also in other industries. Increases in 
the volume of products imported from the 
Far East (steel, automobiles, and con
sumer electronics) sent strong signals 
that new competitive forces were at work. 

Signetics quickly began to investigate a 
variety of quality programs. The company 
realized that quality improvement would 
require a contribution from~ employees. 
Management commitment and participa
tion, however, was recognized as the pri
mary prerequisite for this program to work 
successfully. Resources required for the 
resolution of defects were under manage
ment control. 

In 1980, Signetics developed a program 
which focused on quality management. 
Rearranging previous quality control phi
losophies, Signetics developed a decen
tralized, distributed quality organization 
~nd simultaneously installed a quality 
improvement process based on the 14-
Step improvement program advocated by 
Phil Crosby. The process was formally 
begun company-wide in 1981. 
Since then, substantial progress has 
been made in every aspect of Signetics' 
operations. From incoming raw material 
conformance to improvements in admin
istrative clerical errors - every depart
ment and individual is involved and striv
ing for Zero Defects. Zero Accept sam
pling plans and Zero Defects warranties 
are evidence of Signetics' ongoing 
commitment and progress in quality. 

Today, Signetics' quality improvement 
process has had a far-reaching impact on 
all aspects of our business. Signetics 
provides its customers with products of 
refined electrical and mechanical quality. 
And through continual use and modifica
tion of the Crosby program, Signetics is 
providing itself with a well-defined method 
of managing ongoing improvement ef
forts. 
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SIGNETICS' ZERO 
DEFECTS WARRANTY 
In recent years, American industry has 
demanded increased product quality of 
its IC suppliers in order to meet growing 
international competitive pressure. As a 
result of this quality focus, it is becoming 
clear that what was once thought to be 
unattainable-Zero Defects- is, inf act, 
achievable. 

Signetics offers a Zero Defects Warranty 
which states that it will take back an entire 
lot if a single defective part is found. This 
precedent setting warranty has eff ec
tively ended the IC industry's ''war of the 
AOLs" (Acceptable Quality Levels). The 
ongoing efforts of IC suppliers to reduce 
PPM (Parts Per Million) defect levels is 
now a competitive customer service 
measure.This intense commitment to 
quality provides an advantage to today's 
electronics OEM. That advantage can be 
summed upinfourwords: Reduced Cost 
of Ownership 

As IC customers look beyond purchase 
price to the total cost of doing business 
with a vendor, it is apparent that a quality~ 
conscious supplier, like Signetics, repre
sents a viable cost reduction resource. 
Consistent high-quality circuits reduce 
requirements for expensive test equip
ment and personnel, and allow for 
smaller inventories, less rework, and 
fewer field failures 

S!GNETICS' STATISTICAL PROCESS 
CONTROL <SPC> 
Although application of statistics in our 
process development and, manufacturing 
activities goes back to the early 1970's, 
the corporate-wide emphasis on Statisti
cal Process Control (SPC) did not come 
about until mid-1984. 

A natural evolution of our quality process 
made introduction of SPC and other re
lated programs an inevitable event. SPC 
was, therefore, introduced under the 
quality umbrella. 

The objective of the SPC program is to 
introduce a systematic and scientific 
approach to business and manufacturing 
activities. This approach utilizes sound 

2-3 

statistical theory. Managers are ex
pected to be able to turn data into informa
tion, and make decisions solely based on 
data (not perceptions). 

The most critical and challenging aspect 
of implementing SPC is establishment of 
a discipline within the operating areas so 
that decision making is fundamentally 
based on verifiable data, and actions are 
documented. The other is realization of 
the fact that statistical tools merely point 
out the problems and are not solutions by 
themselves. The burden of action on the 
process is still on the implementers' 
shoulders. In order to implement SPC ef
fectively, three steps are continually fol
lowed: 

Documenting and understanding the 
process, using process flow charts and 
component diagrams. 

Establishing data collection systems, and 
using SPC tools to identify process prob
lems and opportunities for improvement. 

Acting on the process, and establishing 
guidelines to monitor and maintain proc
ess control. 

Repeating steps 1-3 again. 

These fundamentals are the basis of 
establishing Signetics' specifications and 
operating philosophy with respect to 
SPC. Signetics believes a solid founda
tion creates a permanent system and 
accelerates our quality improvement 
process. 

S!GNETICS QUALITY 
PERFORMANCE 
Signetics Quality Improvement Program 
has influenced our entire production cycle 
- from the purchase of raw materials to 
the shipment of finished product. The 
involvement of all areas of the company 
has resulted in impressive quality im
provements. A traditional quality gauge is 
final product electrical and visual-me
chanical defect levels as measured upon 
first submittal results at Signetics outgo
ing Quality Assurance gates; Estimated 
Process Quality (This is the PPM Level 
at our first outgoing inspection for all ac-
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cepted and rejected lots. ) (Figures I and 
II). Current product shipments routinely 
record below 20 PPM (Parts Per Million) 
electrical defect levels and 150 PPM vis
ual-mechanical defect levels. Since Sig
netics utilizes zero accept sampling on all 
finished product inspection, any lot with 
one or more rejects is 1 00 percent re
tested. 

The most meaningful measure of our 
product quality is how we measure up to 
our customers' expectations. Many cus-

PPM 

300 

200 

100 

0 

tamers routinely send us incoming in
spection data on our products. One 
major mainframe manufacturer has re
ported zero defects in electrical, visual
mechanical, and hermeticity and has re
ported a 100 percent lot acceptance rate 
on Signetics' Standard Products prod
ucts for over a year. Due to this type of 
performance, an increasing number of 
our customers are eliminating expensive 
incoming inspection testing and have 
begun implementation of Signetics' Ship
to-Stock program. 

STANDARD PRODUCT DIVISION 
ELECTRICAL PRODUCT QUALITY 

S!GNETICS' SHIP-TO-STOCK 
PROGRAM 
Ship-to-Stock is a formal program devel
oped atthe request of our customers to 
help them reduce their costs by eliminat
ing incoming test and inspection. 
Through close work with these customers 
in our quality improvement program, they 
became confident that our defect rates 
were so low that the redundancy of in
coming inspections and testing was not 
only expensive, but unnecessary. They 
also saw that added component handling 
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increased the potential of causing de
fects. 

Ship-to-Stock is a joint program between 
Signetics and a customer which formally 
certifies specific parts to go directly into 
the customer's assembly line or inven
tory. This program was developed at the 
request of several major manufacturers 
after they had worked with us and had a 
chance to experience the data exchange 
and joint corrective action occurring as 
part of our quality improvement program. 

Manufacturers using large volumes of 
ICs, those who are evaluating Just-in
Time delivery programs, or those who 
want to reduce or avoid high-cost incom
ing inspection are strongly encouraged to 
participate in this worthwhile program. 
Contact your local Signetics' sales repre
sentative for further assistance and infor
mation on how to participate in this pro
gram. 

SUMMARY 
The Signetics Quality Improvement Pro
gram has had a far-reaching impact on all 
aspects of our business. It has, of course, 
provided our customers with products of 
improved electrical and mechanical qual-

ity and has provided Signetics with a 
method of managing product reliability 
improvement to ensure that Signetics' 
products continue to perform as speci
fied. 

The corrective action teams that work to 
eliminate the cause of defects in Signet
ics' products are committed to producing 
highly reliable integrated circuits and, as 
demonstrated by our continually im
proved product reliability performance, 
we are well on the way to achieving our 
objective, ZERO DEFECTS. 

RELIABILITY 
ASSURANCE 
PROGRAMS 

FOCUS ON PROPUCT 
RELIABILITY 
During the period from 1981 to 1984, 
continuing improvements in process and 
material quality had a significant impact 
on product reliability. 

Since 1984, Signetics has intensified its 
efforts to markedly improve product relia
bility. Corporate Reliability Engineering, 
Division and Plant Reliability Units, Phil-

Table I Reliability Assurance Programs 

Rellablllty Function Typical Stress 

High Temperature Operating Life 
Temperature-Humidity, Biased, Static 

ips Research Labs-Sunnyvale, and 
Manufacturing Engineering work jointly 
on numerous improvement activities. 
These focused activities enhance the re
liability of Signetics future products by 
providing improved methods for reliability 
assessment, increased understanding of 
failure physics, advanced analytical tech
niques, and aid in the development of 
materials and processes. 

RELIABILITY MEASUREMENT 
PROGRAMS 
Signetics has developed comprehensive 
product and process qualification pro
grams to assure that its customers are 
receiving highly reliable products for their 
critical applications. Additionally, ongo
ing reliability monitoring programs, SURE 
Ill and Product Monitor, sample standard 
production product on a regularly estab
lished basis (see Table I below). 

DESCRIPTION OF STRESSES 
SHTL-Static High Temperature Life: 
SHTL stressing applies static DC bias to 
the device. This has specific merit in 
detecting ionic contamination problems 
which require continuous uninterrupted 
bias to drive contaminants to the silicon 
surface. The voltage bias must be main-

Frequency 

New Process Qualification High Temperature Storage Life Each new wafer fab process 
Pressure Pot 
Temperature Cycle 

High Temperature Operating Life 
Temperature-Humidity, Biased, Static 

New Product Qualification High Temperature Storage Life Each new product family 
Pressure Pot 
Temperature Cycle 
Eletrostatic Discharge Characterization 

High Temperature Operating Life 
Temperature-Humidity, Biased, Static 

SURE Ill High Temperature Storage Life Each fab process family, every four weeks 
Pressure Pot 
Temperature Cycle 
Thermal Shock 

Product Monitor Pressure Pot Each package type and technology family 
Thermal Shock at each assembly plant, every week 
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tained until the devices are cooled down 
to room temperature from the elevated life 
test temperature. DHTL stressing is not 
as effective in detecting such problems 
because the bias continuously changes, 
intermlttently generating and healing the 
problem. For this reason, SHTL has 
typically been used as the accelerated life 
stress for Standard Products products. 

HTSL - High Temperature Storage 
Life: This stress exposes the parts to 
elevated temperatures (150°C-175°C) 
with no applied bias. For plastic pack
ages, 175°C is the high end of its safe 
temperature region without accelerating 
untypicalfailure mechanisms. This test is 
intended to accelerate mechanical pack
age-related failure mechanisms such as 
Gold-Aluminum bond integrity and other 
process instabilities. 

THBS - Temperature-Humidity, 
Biased, Static: This accelerated tem
perature and humidity bias stress is per
formed at 85°C and 85% relative humidity 
(85°C/85% RH). In general, the worst 
case bias condition is the one which 
minimizes the device power dissipation 
and maximizes the applied voltage. 
Higher power dissipations tend to lower 
the humidity level at the chip surface and 
lessen the corrosion susceptibility. 

TMCL - Temperature Cycling, Air-to
Air: The device is cycled between the 
specified upper and lower temperature 
without power in an air or nitrogen envi
ronment. Normal temperature extremes 
are -65°C and+ 150°C with a minimum 1 O 
minute dwell and 5 minute transition per 
Mil-STD-883C, Method 1010.5, Condi
tion C. This is a good test to measure the 
overall package to die mechanical com
patibility, because the thermal expansion 
coefficients of the plastic are normally 
very much higher than those of the die 
and leadframe. However, for large die the 
stress may be too severe and induce fail
ures that would not be expected in a real 
application. 

PPOT - Pressure Pot: This stress 
exposes the devices to saturated steam 
at elevated temperature and pressure. 
The standard condition is 20 PSIG which 
occurs at a temperature of 127°C and 
100% RH. The stress is used to test the 
moisture resistance of plastic encapsu-
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lated devices. The plastic encapsulant is 
not a moisture barrier and will saturate 
with moisture within 72 hours. Since the 
chip is not powered up the chip tempera
ture and relative humidity will be the same 
as the autoclave once equilibrium is 
reached. Because the steam environ
ment has an unlimited supply of moisture 
and ample temperature to catalyze ther
mally activated events, it is effective at de
tecting corrosion problems, contamina
tion induced leakage problems, and gen
eral glassivation stability and integrity. It 
is also a good test for both package integ
rity (cracks in the package), and for die 
cracks (the moisture swells the plastic 
enough to stress the die- also the mois
ture causes leakage paths in the crack 
itself). 

TMSK - Thermal Shock, Llquld-to
Llquid: Similar to TMCL, except that, 
heating and cooling are done by immers
ing the units in hot and cold inert liquid. 
Temperature extremes are -65°C to 
+150°C with a minimum 5 minute dwell 
and less than 1 O second transition per 
Mil-STD-883C, Method 1011.4, Condi
tion C. Since heat transfer by conduction 
is generally much faster than by convec
tion, the liquid-based thermal shock 
causes more rapid temperature changes 
in the part. Also, as the part is rapidly 
changing in temperature all its mass will 
not be in equilibrium and the temperature 
gradients across the part will produce ad
ditional mechanical stress. For chip-out 
under bond these factors combine to give 
an acceleration of 1.5X over TMCL. For 
ball neck break (wire creep) failures, ac
celeration of 1 OX has been observed. To 
date, there is no reasonable explanation 
for why the relative accelerations in TMCL 
and TMSK are so variable and dependent 
on the failure mechanism. 

PRODUCT AND PROCESS 
QUALIFICATIONS 
Ou al if ication activity is centered around 
new products and processes and 
changes in products and processes. The 
goal is to assure that the products can 
meet the qualification requirements prior 
to general release, and on an ongoing 
basis to demonstrate conformance to 
those requirements. The nature and 
extent of reliability stressing required de
pends on the type of change and the 
amount of applicable reliability data avail
able. 
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A full qualification may include Early Fail
ure Rate (EFR), Intrinsic Failure Rate 
(IFR), and Environmental Endurance 
Stressing. Such stress plans are re
served for introductions or changes that 
involve new or untested material or proc
esses and, as such should be subjected 
to the maximum reliability interrogation. 
This normally entails a full range of biased 
and unbiased temperature and humidity 
stresses along with thermo-m.echanical 
stresses. 

For changes that are of limited scope, the 
full range of qualification stressing may 
not be warranted. In these instances, the 
nature and extent of the change is exam
ined and only those stresses which pro
vide a valuable measure of the change, or 
those which will detect potential weak
nesses, are performed. 

S!GNET!CS' SELF-OVAL PROGRAM 

~ 
Self-Oual is a joint program between 
Signetics and a customer which formally 
communicates Signetics' qualification 
activities for a new or changed product, 
process, or material. The Signetics Self
Qual process provides our customer's 
engineering groups an opportunity to 
participate in the development of the 
qualification plan. During the qualification 
process, customers may audit the proj
ect, and can receive interim updates of 
qualification progress. Upon completion, 
formal detailed engineering reports are 
provided. 

The major impact to the customer comes 
from the reduced workload on the compo
nent engineering and qualification 
groups. These engineering resources 
generally divide their time between rou
tine qualification activity and problem 
resolution on critical components. By 
eliminating the need to perform qualifica
tion for some of the basic vendor changes 
the customer component engineer can 
spend more of his time resolving the criti
cal product issues .. In addition, the total 
amount of stress hardware needed to 
perform qualification life tests and other 
environmental evaluations can be re
duced, saving the customer facility costs 
and reducing operating expense. 
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Self-Qua! is a no-risk proposition for the 
customer. Each Self-Qua! proposal pro
vides a detailed description of what we 
are changing and why. It includes a 
detailed plan of what we intend to do to 
establish the reliability of the products af
fected. If the customer wishes to have 
products added to the plan, or select 
some additional stresses, or prefers alter
native stress conditions, Signetics will do 
everything possible to accommodate 
those requests. After that, if the customer 
is still uncomfortable with the recom
mended change, they are under no obli
gfilj.Qn to accept our data, and they may 
perform their own qualification program in 
addition to Signetics. 

Customers who are interested in partici
pating in this program should contact their 
local Signetics sales representative or 
Signetics' Corporate Reliability Engineer
ing department directly. 

SURE Ill RELIABILITY MONITORING 
PROGRAM 
In order to implement an improvement 
program, a standard measure of perform
ance was needed. Signetics uses the 
results from the SURE Ill Reliability 
Monitoring Program as its basic ongoing 
measure of product reliability perform
ance. This program samples all generic 
families of products manufactured by 
Signetics, and utilizes standardized 
stress methods and test procedures. 
This system is augmented by new prod
uct and process qualification activities 
and infant mortality monitoring programs. 

Signetics adopted a measurement phi
losophy based on the premise cf contin
ual improvement toward our performance 
standard of zero defects. 

We also increased our standard Pressure 
Pot stress conditions from 15 PSIG/ 

121°C to 20 PSIG/127°C. This reduced 
stress duration from 168 hours to 72 
hours, and increased high volume sam
pling, which increased sensitivity to low 
defect levels. 

Our standard monitoring program, 
SURE Ill, includes the stress conditions 
as described in Table II: 

PRODUCT MONITOR 

Table II SURE Ill Reliability Monitoring Programs 

In addition to the SURE Ill program, each 
Signetics assembly plant performs Pres
sure Pot (20 PSIG, 127°C, 72 Hours) and 
Thermal Shock (-65°C to + 150°C, 300 
Cycles) reliability monitors on a weekly 
basis for each molded package type by 
pin count. The purpose of this program is 
to monitor the consistency of the assem
bly operations for such attributes as mold
ing quality and die attach and wire bond 
integrity. These data are reported back to 
manufacturing operations and corporate 
and divisional reliability and quality assur
ance departments by electronic mail each 
week. 

Reliability Function Stress Conditions 

Ti ~ 150°C, Ta = 125°C to 150°C, 

Static HighTemperature Operating Life (SHTL) Bias condition = Static, 
Vee= MAX, 

Duration = 1000 hours 

Ta= 150°C, 
High Temperature Storage Life (HTSL) Bias condition = None, 

Duration = 1000 hours 

Ta= 85°C ± 3°C, 

Humidity = 85% RH ± 5% 
Temperature-Humidity, Biased, Static (THBS) Bias condition = Static, 

Vee= MAX, 

Duration = 1000 hours 

Ta= -65°C (+0°C-10°C) to +150°C (+10°C - 0°C), Air-to-Air, 
Dwell time = 10 minutes minimum each extreme 

Temperature Cycling (TMCL) Bias condition = None, 
Duration = 1000 cycles for plastic package 

= 300 cycles tor ceramic package 

Ta =127°C ±2°C, 20 PSIG ±0.5 PSIG (PPOT), 

Pressure Pot 100% saturated steam, 
Bias condition = None, 
Duration = 72 hours 

Thermal Shock (TMSK) 
Ta= -65°C (+0°C - 10°C) to + 150°C (+ 10°C - 0°C), Liquid-to-Liquid, 
Dwell time = 5 minutes minimum each extreme 
Bias condition = None 

NOTE 1: V cc= MAX is generally equal to V cc= MAX as specified in Data Manual . 
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RELIABILITY EVALUATIONS 
In addition to the product performance 
monitors encompassed in the SURE Ill 
program, Signetics' Corporate and Divi
sion Reliability Engineering departments 
sustain a broad range of evaluation and 
qualification activities. 

Included in the engineering process are: 

Evaluation and qualification of new or 
changed materials, assembly/wafer-tab 
processes and equipment, product de
signs, facilities, and subcontractors. 

Device or generic group failure rate stud
ies. 

Advanced environmental stress develop
ment. 

Failure mechanism characterization and 
corrective action/prevention reporting. 

The environmental stresses utilized in the 
engineering programs are similartothose 
utilized for the SURE Ill program, how
ever, more highly-accelerated conditions 
and extended durations typify these engi
neering projects. Additional stress 
systems such as biased pressure pot, 
power-temperature cycling, and cycle-bi
ased temperature-humidity, are often in
cluded in some evaluation programs. 

STRESS FACILITY QUALITY 
Signetics quality improvement has 
reached all functional areas of the com
pany, and the reliability stress laborato
ries are no exception. Corporate Reliabil
ity Laboratory (CRL) is one of the many 
areas where the benefits of the quality im
provement process pays repeated divi
dends. 

CRL utilizes stresses which accelerate 
failure rates hundreds to thousands of 
times, requiring precision and control to 
make reliability data meaningful. Stress 
loading schedules are maintained with 
absolute regularity and chambers are 
never off-line beyond scheduled loading 
plans. Board currents are recorded prior 
to and at each interval on biased stresses, 
and monitoring of in-oven currents is con
du~ed daily. 
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Thermal modeling of both Thermal Shock 
and Temperature Cycling systems has 
been accomplished and all loads are 
carefully weighed to ensure that thermal 
ramps are consistent. 

Pressure Pot and Biased Pressure Pot 
systems utilize microprocessor control
lers, and are accurate to within 0.1 degree 
centigrade. Saturation is guaranteed via 
automatic timing circuits, and a host of 
fail-safe controls ensure that test groups 
are never damaged. 

Electrostatic discharge (ESD) handling 
precautions are standard procedures in 
the laboratories, and the occurrences of 
devices lost, zapped, or overstressed 
have become almost non-existent. 

RELIABILITY IMPROVEMENT 
PROGRAMS 
Currently, Signetics is involved in a num
ber of reliability improvement programs 
intended to enhance product reliability 
performance. A series of activities are 
currently addressing failure rate reduc
tion in thermal cycling stresses, particu
larly on large die. Other reliability im
provement programs involve the use of 
Silicon Nitride and other technologically 
advanced passivation systems to in
crease the high humidity resistance of 
sensitive products. 

Reducing early life failures has become a 
major focus at Signetics. Numerous cor
rective action teams are in the process of 
establishing high volume monitors ca
pable of accurately describing parts per 
million (PPM) level inf ant failure rates. 
From data produced via these monitors, 
improvement in wafer fabrication process 
and assembly process technologies are 
developed to minimize integrated circuit 
defect levels. 

RELIABILITY PUBLICATIONS 
Data from all of these activities is made 
available to all Signetics customers in a 
variety of publications: 

PRODUCT RELIABILITY SUMMARIES 
and QUARTERLY UPDATES 

Yearly, each Product Division's SURE Ill 
monitoring data is summarized and pub
lished in a Product Reliability Summary. 
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A quarterly update is also published. 

SSQP - SIGNET/CS SELF-QUAL PRO
GRAM 

In addition to the regular publications of 
reliability monitor results, a special pro
gram for the publication of qualification 
proposals and final engineering reports 
has been in place since January of 1984. 

SMD RELIABILITY 

In support of Signetics' leadership in 
Surface Mount Device (SMD) technol
ogy, we have published in-depth studies 
and evaluations on the reliability of nu
merous combinations of SMD packages 
and IC process technologies. These 
reports cover not only the basic product 
performance, but also evaluate products 
after exposure to the unique environ
ments created by the various SMD sol
dering and cleaning processes. 

SPECIAL RELIABILITY REPORTS 

In addition to our standard reports, spe
cial reliability evaluation results are avail
able on a wide variety of Signetics' prod
ucts and processes. Custom reports can 
be generated to meet specific customer 
needs and the most accurate failure rate 
estimates can be prepared for your spe
cific system application and environment. 

PATA AVAILABILITY 
The previously referenced documents 
are available to all Signetics customers. 
Many are available in your local Signetics 
sales office, or: 

Corporate Reliability Services 
Reliability Publications Group 

Department 9605, Mail Stop #34 
Arques Avenue 

Box 3409 
Sunnyvale, CA 94088-3409 

where you can be placed on a standard 
mailing list for all documentation which 
meet your specific requirement(s). 
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TheTable Ill below depicts the current 
organization for Signetics' Quality and 
Reliability Group. 

Table Ill Signetic's Quality And Reliability Organization Chart 
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CORPORATE 
QUALITY 

AND 
RELJABILTIY 

ENGINEERING 

Corporate 
Quality And Reliability 

Services 

Corporate 
Quality And Reliability 

Laboratory 

Strategic 
Quality And Reliability 

Engineering 

Quality And Reliability 
Physics 
Group 

Standard 
Product Division 

Quality 
Engineering 

(Sunnyvale, California) 

Standard 
Product Division 

Reliablllty 
Engineering 
(Orem, Utah) 

Customer Specifics 
Product Division 

Quality And Reliability 
Engineering 

And Failure Analysis 
(Sunnyvale, California) 

Linear 
Product Division 

Quality And Reliability 
Engineering 

And Failure Analysis 
(Sunnyvale, California) 
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Slgnetlcs Orem 
Reliability Engineering 

Laboratory 
(Orem, Utah) 

OMO- Fab 12 
Reliability and 

Failure Analysis Group 
(Orem, Utah) 

ASSEMBLY >AND 
ENGINEERING 

Slgnetlcs Korea Product 
Reliability Monitor And 

Failure Analysis 
(Seoul, Korea) 

Slgnetics Thailand Product 
Reliability Monitor And 

Failure Analysis 
(Bangkok, Thailand) 

Assembly Engineering 
Reliablllty And 
Failure Analysis 

(Sunnyvale, California) 
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SIGNETICS' MANUFACTURING 
FACILITIES 
Signetics, as part of a multinational cor
poration, utilizes manufacturing facilities 
for wafer fabrication, package assembly, 
and test in three states and three over
seas countries as shown in Table XII. All 
wafer fabrication is performed in Signet
ics operated fabs which report to the Vice 

President of Die Manufacturing 
Operations (OMO) in Sunnyvale. Simi
larly, Signetics Assembly operations in 
Utah, Korea, and Thailand, report to the 
Vice President of Assembly Manufactur
ing Operations (AMO). Assembly sub
contractors, Pebei .and Anam, are sched
uled and controlled through the AMO 
organization. Assembly subcontractors 
process all product to Signetics' specifi-

cations and materials. Signetics has on
site quality assurance personnel at each 
subcontractor to audit assembly proc
esses and procedures. 

All Signetics products are electrically 
tested in Signetics operated facilities. 
These facilities report to the manufactur
ing organization (OMO or AMO) operat
ing the facility at which they are located. 

"Ii bl IV S a e ~net1cs p d ro uct M anufacturin__g_ F acilities 

Facilities Designation Location Process or Package Families 

Fab 01 Sunnyvale, California Bipolar Junction Isolated 

Wafer Fabrication Fab 16 Orem, Utah Oxide Isolated 
Fab 21 Sunnyvale, California Bipolar Gold Doped, Schottky, Oxide Isolated, (ECL) 
Fab22 Albuquerque, New Mexico A CMOS 

Sigkor 
Sig Thai 

Assembly Orem 
Pebei 
Anam 

TA03 

Test Sig Kor 
Sig Thai 

TYPICAL IC MANUFACTURING 
B.QW 
The manufacturing process for Integrated 
Circuits begins with wafer fabrication. 

Seoul, Korea DIP, SO and PLCC 
Bangkok, Thailand DIP and CERDIP 
Orem, Utah Military Final Test and Quality Assurance 
Kaomsiung, Taiwan so 
Seoul, Korea SO and Metal Can 

Sunnyvale, California Wafer Sort, Final Test and Quality Assurance 
Seoul, Korea Final Test and Quality Assurance 
Bangkok, Thailand Final Test and Quality Assurance 

The wafers are then electrically sorted, 
assembled, and tested prior to customer 
shipment. Quality assurance inspections 

are utilized throughout the manufacturing 
process. Table IV contains a typical 
manufacturing flow for Signetics' ICs. 

Table V l.C. Manufacturing Flow For Bipolar Junction Isolated Product 

Facilities Manufacturing Flow Facilities Manufacturing Flow 

Wafer Fab Initial Oxidation Assembly Saw Scribe and Break 
Buried Laer Diffusion Die Sort Visual Acceptance 
Epitaxial Layer Die Attach to Leadframe 
Isolation Diffusion Wire Bonding 
Base Diffusion Pre-Seal Visual Acceptance 
Emitter Diffusion Encapsulation 
Contact Mask Topside Symboiization 
Metallization #1 Leadframe Trim and Form 
Dielectric Glass Layer Solder Coat 
Metallization #2 MechanicalNisual Acceptance 
Nitride Passivation 

Test Final Electrical Test 
Wafer Sort Wafer Electrical Test Burn-In (Optional) 

Wafer Visual Acceptance Product Assurance Test 

Shipping Pack-Out 
Outgoing Quality Control Acceptance 
Shipping 
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1i I V ab e I Packa_g_e c onstruction 
ITEMS PDIP SO/PL CC CERDIP 

Lead Frame Copper, 194 Alloy Copper, 194 or PMC102 All~-42 

Lead Finish Tin/Lead Solder Dip (60/40) Tin/Lead Solder Dip (60/40) or Tin/Lead Solder Dip (60/40) 
Solder Plate i80/20l 

Bond Area Finish Silver S_Q_ot Silvers~ Silver Spot 
Die Attach Silver filled Polymide or Silver Filled Polymide or Thermoplastic Silver Filled Glass 

Thermoplastic 
Bond Wire Gold, 1.0-1.3 mil Diameter Gold, 1.0-1.3 mil Diameter Aluminum, 1.0 mil Diameter 
Wire Bonding Thermosonic Thermosonic Ultrasonic 
Die Ball Ball Stitch 
Lead Frame Stitch Stitch Stitch 
Package Material Novolac Epoxy Novolac Epoxy Ceramic 

Table VII Package Code Definition 
Pin Count PDIP so PLCC CERDIP 

8 NE DE - FE 
14 NH DH - FH 
16 NJ DJ - FJ 
18 NK - FK 
20 NL DL AL FL 
22 NM - - FM 
24 NN DN - FN 
28 NO AO FO 
- - AA -
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INPUT STRUCTURES 
There are three types of input structures used 
in FAST circuits: diffusion diode, PNP vertical 
transistor, and NPN transistor. Each of these 
are discussed below. 

The diffusion diode input is most often used 
with FAST circuits. The input diode is labeled 
as 01 in Figure 1 . There can be more than 
one if NANO logic is to be performed. In the 
oxide-isolated processes these are base-col
lector diffusions. Each input pin also has a 
Schottky clamp diode 02. This diode is stan
dard for most TTL circuits, and is included to 
limit negative input voltage excursions that 
are generally the result of inductive under
shoot. 

Vee 

Figure 1. Diode Input 

The static diode input function of voltage 
versus current is shown in Figure 2. If the pin 
voltage is negative, most of the relatively high 
negative current flows through the clamp 
Schottky 02. At OV the current flows from 
Vee through R1 and 01 to the pin. Switching 
from a logic Low level to a logic High level 
occurs when the input pin voltage rises high 
enough to force the current from the 01 path 
to the 03 - 02 - 01 path. This happens when 
the base voltage of transistor 03 is at three 
base-emitter drops (3VsE), and the pin is at 
2VsE. which is the standard FAST threshold 
switching voltage. At this voltage the input 
current is very small, just the leakage currents 
of diodes 01 , 03, and clamp diode 02. The 
current remains at this small, positive value 
until breakdown voltage is reached. 

Transistor 03 and resistor R2 provide a 
current gain by increasing the amount of 
current available to 02 and 01 when the pin 
voltage is high. R3 bleeds current off the 
base of 02 to pull it low when the pin voltage 
is low. 03 speeds up this process during the 
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High-to-Low pin transition. When the switch
ing transients are over, 03 is reverse biased. 

i ... z 
II.I 
a: 
a: 
:I 
u 

INPUT VOLTAGE M 

Figure 2. Static Diode Input Function 
of Voltage VS Current 

The current of Figure 2 is scaled for the case 
where the pin is required to pull down a single 
10Kr2 resistor R1 (20µA maximum in the High 
state and 0.6mA maximum in the Low state), 
which is defined as a standard FAST Unit 
Load (UL). For some parts, pin current can 
exceed a UL, especially in the logic Low 
state. This will happen if the pin must sink the 
current from more than one R1 resistor, or if 
the value of R1 is less than 1 OKD, which will 
be the case if the capacitance at the base of 
the transistor 03 is too large for the required 
switching speed. In this event, the actual 
number of ULs is listed for each input in the 
specification sheet for the part. Note: UL, as 
defined here, is less than the normally de
fined Schottky TTL Unit Load. The correlation 
is one Schottky Unit Load = 1.67 ULs. This is 
an important point to remember for fan-in and 
fan-out calculations in systems that mix FAST 
with other TTL families. 

The PNP vertical transistor has found wide 
acceptance in its various forms in low power 
Schottky logic because it provides a high
impedance input which is usually desirable. It 
was not used with early FAST circuits be
cause the original oxide-isolated processes 
did not provide a fully suitable PNP vertical 
structure. It is now frequently the input of 
choice for new parts built with improved 
processes. The PNP transistor 03 is fabricat
ed with the P-type substrate as the grounded 
collector, the N-type Epi as the base, and the 
P-type normal base diffusion as the emitter. 
The process must be tailored to provide a 
suitable current gain for this vertical structure 

3-3 

and must have provision to remove the con
siderable substrate current without an appre
ciable rise in substrate voltage. Referring to 
Figure 3, 03 functions as an emitter follower 
for pin voltages low enough to provide an 
emitter-base forward bias. This occurs at an 
emitter voltage below the 3VsE value provid
ed by the 03 - 02 - 01 stack, and gives the 
desired 2Vsi;: pin threshold. At pin voltages 
above this value, 03 turns off and the current 
through R1 is directed to 02 - 01 through 03. 
The Schottky diode 02 speeds up the High to 
Low transition if the pin voltage falls more 
rapidly than the base of 02; otherwise, 02 is 
off. The PNP input characteristics are shown 
in Figure 4. If the input voltage is negative 
with respect to ground, a large clamp current 
flows through 0 1. As the voltage rises, 01 
turns off and the input current falls to the 
base current of 03; for the usual values of R1, 

this is in the range of about 1 OµA. This 
decreases as the lead voltage rises. At 
threshold, 03 turns off and the input current 
drops to a low value determined by the 
leakage of 0 1, 02, and 03. The current 
remains at this low value until the onset of 
breakdown. Since all PNP inputs are protect
ed with ESO structures, the breakdown cur
rent is set by this, and not the actual PNP 
device. 

Vee 

Figure 3. PNP Input 

The NPN input is shown with two variations in 
Figures 5 and 6. It has limited use in standard 
TTL circuits, and is used in selected FAST 
devices, especially where its superior high
impedance input characteristics are useful. A 
typical plot of static input current versus input 
voltage is shown in Figure 7. There are some 
significant differences between this function 
and that of the diffusion diode input shown in 
Figure 2, the most important being the much 
lower input current in the region from OV to 

I 
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threshold and the controlled increase of input 
current above V cc-

1 
I if 

-2 

-3 -2 -1 0 1 2 3 4 s 6 7 6 
INPUT VOLTAGE (V) 

Figure 4. PNP Input Characteristics 

Vee 

R3 

03 
REF2 

R2 

Figure 5. NPN Input 

Vee 

Figure 6. NPN Input 

When the pin voltage is negative, the large 
negative clamp current is supplied through 
the clamp Schottky diode 03. For positive 
voltages, from OV to the switching threshold 
of 2VsE. 01 is off, and the input current l1L is 
very small, just the leakage current of 01 , 02, 
and 03 with low reverse bias. As the input 
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voltage rises above 2VsE. 01 turns on, and 
the current that had been flowing through 04 
now flows through 01, blocking Schottky 
diode 01 to Vee· The value of this current is 
determined by the current source transistor 
02 with its base connected to voltage refer
ence Vcs. and by the size of the emitter 
resistor R2. The current is nearly constant 
within the normal operating range of input 
voltages and has a typical value of 0.1 mA to 
1.0mA. The pin must supply only a small 
fraction of this bias current, the ratio of 01 
collector current to base current being the 
bipolar (3 factor. Typically, 11H base input 
current is less than 20µA in the voltage range 
from OV to Vee- This value is the specification 
for a standard FAST NPN Unit Load. As in the 
diode input case, if larger currents are need
ed to reduce delay times or to provide for 
multiple-input transistors connected to the 
same pin, the specification sheet for the 
particular device will identify the input pins 
which have NPN ULs larger than one, and will 
list their values. 

l 1200 I ~N:Jl~KDOWN \ J 

ffi ::: ---------f'' .->' ~ INPUT CLAMP 

~ Vee 
~ 
!!!: 

6 

-0.2 
INPUT VOLTAGE (V) 

Figure 7. NPN Input Characteristics 
(Not to Scale) 

In normal operation, the pin voltage will be 
limited in the negative direction by the diode 
clamp 03, and will be less than V cc in the 
positive direction. The actual input voltage 
may exceed V cc for three reasons: there may 
be inductive overshoot in badly terminated 
systems; the Vee pin may be floating or 
grounded; or the input pin may be forced high 
by electrostatic discharge or incoming inspec
tion testing. 

For the inductive overshoot case, when the 
pin voltage exceeds Vee. part of the 01 
collector current begins to flow from the pin 
through limiting resistor R 1 and Schottky 
diode 02. The current from Vee through 01 
decreases by exactly this amount, since 02 is 
a constant current source. As the voltage 
continues to rise, 01 becomes reverse biased 
and prevents high currents flowing from the 
pin into Vee- All the 02 current flows into the 
pin through the R1 - 02 - 01 - 02 - R2 path 
to ground. As stated before, this current is 
typically small, in the range of 0.1 mA to 
1.0mA, and nearly independent of pin volt-
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age, as shown by the 11 plateau in Figure 7. 11 
provides a clamping action to ground for pin 
voltages in excess of V cc. which is usually 
desirable to reduce overshoot. 

For the case where V cc is grounded or 
floating, the input current is nearly zero for 
positive voltages between zero and approxi
mately 7V. The conducting path through 
R1 - D2 - 01 is available, but the current 
source 02 will be shut off because, without 
V cc drive, the 02 base reference V cs will be 
at OV. This is the specified standard setup for 
incoming inspection. For the incoming inspec
tion testing case where Vee is connected to a 
5V source, the response is shown in Figure 7. 
The current remains on the 02-limited pla
teau until the pin voltage is high enough to 
cause non-destructive collector-emitter 
reach-through of 02. At this point, input 
current increases as the pin voltage rises, 
and R1 functions to limit this current and 
prevent damage to 02. 

The electrostatic discharge case is similar to 
the incoming inspection case except that 02 
may be off if the Vee pad is floating, in which 
case it breaks down at a slightly higher 
voltage. The NPN input produces reach
through at a relatively low voltage compared 
with the diode input. The effect of this non
destructive reach-through is to greatly in
crease the ability of the device to survive 
electrostatic discharge. The discharge cur
rent is passed through the chip at a relatively 
low power dissipation, and this is shared by 
elements R1, 02, 01, 02 and R2, so that 
none of them dissipate enough power to do 
damage. By way of contrast, with a diode 
input, the clamp Schottky diode breaks down 
at high voltage with high dissipation in a 
localized area, and may suffer damage. 

Another advantage of the NPN input is its 
ability to interface on the chip to either a 
conventional TTL interior design, or to the 
increasingly popular current-mode interior 
logic. The conventional TTL interface is 
shown in Figure 6. In this case the 02 current 
source is designed to provide sufficient cur
rent to insure that in the Low state, with 
current flowing through the R3 - 04 - 02 
path, the base-emitter stack of 03 - 04 is 
shut off. The 2VsE input threshold is set by 
the forward drops of 01 , 04, 04 and 03. 

The current-mode logic interface is shown in 
Figure 5. The output voltage is the drop 
across R3, and is referenced to Vee (or some 
on-chip regulated voltage lower than Vee) as 
is required for current-mode logic. For this 
case, voltage reference REF2 is normally 
fixed at 2VsE + 1 Schottky drop to provide a 
pin threshold voltage of 2VsE· In fact, REF2 
can be tailored to set the switching threshold 
voltage to any desirable level; it can be set to 
something other than an integral number of 
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base emitter drops, or it can be designed to 
reduce the sometimes undesirable tempera
ture variations of input threshold. 

INPUT CONSIDERATIONS 

Static Input Current 
A comparison of input current for various 
input voltage ranges for each of the three 
types of inputs is shown in Figure 8. 

The majority of FAST devices available to 
date have diode inputs and supply current to 
their drivers that may be as large as 600µA at 
V1N of 0.5V for a single unit load input. If a 
driver cannot sink the necessary current for a 
particular number of loads, the system de
signer must either add a buffer circuit de
signed to drive with higher current, or switch 
to devices that have high-impedance inputs. 
These are available on many Signetics FAST 
designs, and are specified to have input 
current less than 20µA over the full switching 
range from OV to Vee- Typical input current 
for the NPN structure at room temperature is 
less than 1 µA below switching threshold 
voltage and 3µA above threshold. Typical 
PNP input current is less than 10µA below 
threshold voltage and 1 µA above threshold. 

Input Capacitance 
Input capacitance, measured using a small
signal variation about a static DC operating 
point, is usually the least for the NPN. When 
one includes the added capacitance of the 
elements common to each input, such as the 
pin, pad, bond wire, and clamp Schottky 
diode, the percentage difference for total 
static input capacitance for any of the three 
types of inputs is not very large. 

Dynamic Input Current 
In many applications the total current an input 
pin draws during a switching transition is a 
more important consideration than its input 
capacitance. This dynamic input current is 
often larger than the value of static capaci
tance would predict because each of the 
three types of input structure normally in
cludes some sort of speed-up mechanism, 
usually a "kicker" Schottky diode, connected 
to an internal node of the circuit. The kickers 
deliver current, related in a non-linear way to 
input edge-rates. High-dynamic input current 
does not always equate to fast circuit switch
ing. NPN inputs are usually faster than diode 
or PNP inputs, but in general have the lowest 
total dynamic current. The percentage differ
ences for dynamic current tend to be larger 
than the respective differences for static 
capacitance. 

Switching Threshold Voltage 
The FAST input switching threshold voltage is 
set quite high for TTL at two base-emitter 
junction forward-bias drops. FAST input struc
tures have enough gain that the voltage 
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INPUT VOLTAGE 
INPUT CURRENT 

RANGE Diode PNP NPN 

Below Ground Schottky Clamp Schottky Clamp Schottky Clamp 

Ground to VT High (to 600µA) Low (to 20µA) Leakage 

VT to Vee Leakage Leakage Low (to 20µA) 

Above Vee Leakage Leakage Clamp 100 to 1000µA 

Figure 8. Input Current for Input Voltage Ranges 

range in which they switch from one state to 
the other, as shown by a static DC transfer 
function curve, is completed within about 
1 OOmV of the 2VsE threshold. For a typical 
part at room temperature, VsE is about 
800mV, and the switching threshold is nomi
nally at 1.6V; the static transfer range uncer
tainty of about 1 OOmV gives a nominal thresh
old for solid Lows and Highs of about 1.55V 
and 1.65V respectively. The FAST threshold 
voltage was chosen higher than other TTL 
families to give a larger noise margin with 
respect to ground, and to be more nearly 
centered in the region where a FAST output 
driver stage switches with maximum edge 
rates, which occurs between about 0.6V and 
2.6V. 

Because the FAST threshold is set by the 
base-emitter junction voltage, it is dependent 
on junction temperature and current density. 
VsE increases by about 1.2mV for each 
degree C drop in junction temperature; cur
rent density changes by about a decade for a 
60mV change in VsE· The total variation due 
to processing differences, temperature, and 
current density is about 150mV per junction, 
or 300mV total change in input threshold to 
give limits of 1.25V Low and 1.95V High. The 
FAST V1L and V1H limits are O.BV and 2.0V 
respectively, a tight spec for V1H· 

HYSTERESIS CONSIDERATIONS 
Hysteresis has frequently been added to the 
inputs of TTL circuits in the past. The purpose 
is to increase noise immunity, which is ac
complished by adjusting threshold voltages in 
a direction to reinforce an input level once a 
critical value has been reached. The proce
dure works well for slow circuits where the 
likelihood of slow, noisy inputs is high. It does 
not accomplish what is intended for FAST 
parts. There are several reasons: FAST 
threshold is already high and well centered so 
noise problems are automatically minimized. 
Inductive ground bounce, which is discussed 
at length later, causes problems with fast 
edge rates that completely swamp the typical 
benefits of hysteresis. It thus becomes a 
further complication in an already complicat
ed picture and is more apt to hurt noise 
margin than to help it. Because of this, the 
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two major supplies of FAST have eliminated 
hysteresis from all circuits except those spe
cifically designed as Schmidt triggers; the 
'F13, 'F14, and 'F132. 

ELECTRO-STATIC DISCHARGE 
(ESD) CONSIDERATIONS 
It is universally true that no bipolar integrated 
circuit process can provide devices with such 
high breakdown voltages that they are able to 
withstand ESD without some structure punch
ing through or breaking down. The necessary 
condition for survival when this occurs is that 
the energy dissipation in any volume of the 
chip must be kept low enough so that neither 
the silicon nor the interconnecting metal can 
melt. This can be accomplished in two ways: 
the breakdown voltage should be as low as 
practical, consistent with normal circuit opera
tion, and the energy should be dissipated in 
as large a volume as is possible. Circuit 
components that are particularly sensitive to 
charge damage must be protected by struc
tures that are less fragile. All Signetics FAST 
parts are designed with these requirements in 
mind, and although, as a rule of thumb, a 
sophisticated oxide isolated process used to 
fabricate these parts tends to be more ESD 
damage-prone than a junction isolated pro
cess, FAST is about as rugged as other TTL 
families in general. If FAST parts are handled 
with the same care afforded any other high
technology parts, they will not be damaged. 

ESD sources usually fit into one of two 
categories: people or other objects that have 
accumulated static charge and touch the 
parts; or, they generate their own charge, as 
is the case when a circuit makes sliding 
contact with an insulator. In the first instance, 
static voltages tend to be high, over 1 OOOOV, 
and discharge is usually limited by relatively 
high series resistance. In the second case, 
voltages are lower, around 200V, but there is 
very little series resistance to limit discharge 
current. Both possibilities are simulated with 
discharge models that are used in the majori
ty of the test setups, and parts are designed 
in a way to improve survival for both ESD 
conditions. 
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Experience has shown that inputs of TTL 
circuits are much more likely to suffer ESD 
damage than outputs. Since negative volt
ages are discharged through clamp ground 
diodes with low chip dissipation, only voltages 
positive with respect to substrate ground are 
apt to produce input damage. 

Circuits with diode inputs have a positive 
voltage breakdown in the relatively high range 
of from 15V to 25V. Schottky diodes connect
ed to an input pin usually break down before 
junction diodes, and if they are stressed 
beyond their limits the Schottky diodes usual
ly sustain damage in the corners. A diffusion 
guard-ring around the diode increases the 
uniformity of the breakdown, and as a result 
maximizes the dissipation volume at break
down and increases the ability of the device 
to survive ESD. All Signetics FAST circuits 
have guard-rings on Schottky diodes that 
connect to input or output pins. 

NPN inputs are designed to have low holdoff 
voltage for positive voltages in excess of V CC· 

Under static discharge the input structure 
forward biases, and the current-source tran
sistor conducts the ESD current to substrate 
with a relatively low collector-emitter reach
through voltage. The input current for normal 
operation is low enough that a series limiting 
resistor can be added; this limits ESD current, 
especially for the case where the ESD source 
has no appreciable series resistance itself. 

As processes improve, it is often possible to 
improve ESD protection. Most new releases 
and many parts that have been recently 
redesigned onto new processes have specific 
ESD structures included which protect up to 
2000V for the standard resistance limited 
case - the human body model. 

FLOATING INPUTS 
FAST inputs should not be allowed to float. 
All unused inputs, even those on unused 
gates, should be tied to a voltage source of 
relatively low impedance that will get them 
out of the logic picture and out of trouble. For 
a Low input this can be ground, or the output 
of a permanently low driver. For a High input 
this can be V cc. protected by a series resistor 
if circuit damaging voltage spikes are possible 
in the system, or a permanently high driver. 

Properly tied High or Low inputs will not pick 
up enough spurious noise to cause problems. 
If they are allowed to float, the results can be 
disastrous. Floating diode inputs usually pull 
to within a few Mv of 3VsE above ground, a 
VsE above threshold. The input voltage will 
fall about 1 V per 0.1 mA of current that is 
capacitively coupled from an adjacent Low
going pin. Since pin-to-pin input capacitance 
is in the order of one pF for an IC in a PC 
environment, an adjacent pin falling at 1.0V I 

June 1987 

ns couples in about 1.0mA of current, enough 
to switch the input to a Low state for as long 
as the current lasts. The normal FAST circuit 
response will be to switch or oscillate. The 
problem is even worse for high-impedance 
low-capacitance NPN or PNP inputs. In this 
case the static voltage to which they float is 
determined in part by leakage, and is not 
predictable. 

To reiterate, FAST inputs must not be allowed 
to float. To do so is to invite serious system 
problems. 

OUTPUT CONSIDERATIONS 
The purpose of the output stage is to supply 
current to a load to force it to a High state or 
to sink current from the load to force it to a 
Low state. The speed at which the load can 
be switched from one state to the other 
depends on how much supply current or sink 
current is available from the output driver. 
There must be an amount in excess of that 
which is required to maintain the static load 
voltage, and it is the excess current that is 
available to charge or discharge the load 
capacitance. Most FAST circuits are de
signed to fit into one of those categories, 
based on output drive capability; the normal 
output stage, the buffer driver which can 
supply approximately twice as much current, 
and the high current drivers designed to drive 
low-impedance terminations. 

Both normal drivers and buffers may be 3-
State, which means that, in addition to Low 
and High states, they can be forced to a high
impedance OFF state as a third possible 
choice. This allows multiple components to 
be connected to a bus simultaneously, with 
only the single-selected device providing ac
tual drive capability. 

The basic components of an output stage are 
shown in Figure 9. 

The pull-down driver components sink load 
currents to force a Low state at the output 
pin; the pull-up driver components supply 
current to force a High state. The control 
components turn on the selected driver and 
turn off the nonselected driver in response to 
the logic input signal. For· 3-State parts, the 
control components turn off both drivers if the 
3-State control signal is active. The output 
Schottky clamp is included to suppress induc
tive undershoots, and is a part of every FAST 
circuit. The load requires a static current to 
keep it in either a logic High or Low state. The 
drivers must also charge and discharge the 
load capacitance CL, which is generally one 
of the major factors that influence switching 
speed. 

Since, to a large extent, they function inde
pendently of each other, the pull-up driver, 
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pull-down driver, and control blocks are dis
cussed independently. 

PULL-UP DRIVERS 

Open-Collector 
The simplest pull-up driver consists of no 
more than a fixed pull-up resistor tied to Vee. 
For this case, the control stage interacts only 
with the pull-down driver. In the Low state, 
this must sink the current from both the pull
up resistor and load. In the High state, the 
pull-up resistor must supply all of the· load 
current. Most often, the pull-up resistor is not 
physically part of the integrated circuit chip 
itself, but is added externally. In this case the 
only circuit element connected to the output 
pad (in addition to the ever-present Schottky 
clamp) is the collector of the pull-down driver 
transistor, hence the name "Open-Collec
tor." Parts with this output stage can be tied 
together for bus applications. If any of the 
connected pull-down stages is active, it will 
pull the bus Low; only if all of them are off can 
the external resistor pull the bus High. This 
action provides a "wired" logical function that 
is free in the sense that no additional compo
nents are required to achieve it. Some Open
Collector FAST parts also have 3-State inputs 
that serve to disable output pull-down stages 
regardless of the action of the normal logic 
function. 

The Open-Collector output voltage depends 
on the load, the value of the pull-up resistor, 
and the voltage to which this is connected. If 
the resistor value is low, the output will rise to 
nearly the full value of the pull-up source 
voltage; in particular, the Open-Collector out
put can rise to Vee. a voltage higher than that 
obtainable with a standard Darlington totem
pole pull-up. 

High-drive Open-Collector parts are ideal as 
drivers for terminated transmission lines. In 
this application the line is terminated at the 
receiving end with a resistor network that 
provides the proper impedance and an equiv
alent source voltage of about 3V. The circuit 
pull-down drive sinks the termination current 
through the line at relatively low chip power 
dissipation when it is on. When it is turned off, 
the line pulls the output high, charging the 
stray capacitance from an impedance equal 
to the line characteristic ·impedance. Since 
the current is supplied by the line, the chip 
power dissipation falls. Very fast rise times 
approaching 1 ns can be obtained with this 
scheme. Rise times, in general, for open
collector outputs are determined by the RC 
product of the pull-up resistor and the stray 
capacitance, and are limited only by the 
ability of the chip to pull the load low. 

Signetics has a new family of parts designed 
specifically for driving heavy loads in termi-
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3-STATE 
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CONTROL 
COMPONENTS 

Vee 

EXTERNAL 

Figure 9. Output Stage Basic Components 

nated or unterminated environments. The 
majority of these are Open-Collector func
tions. They are discussed in detail later. 

Standard Darlington 
Most FAST pull-up drivers use dual transis
tors, connected as shown in Figure 10, with 
the emitter of the first device Qb delivering 
current to the base of the driver Oa· This 
configuration is called a Darlington circuit and 
provides a composite current gain nearly as 
large as the product of the current gains of Qb 
and Oa· 

The major advantage of the Darlington pull
up, as compared to the Open-Collector, is 
that the pin is actively pulled high by the 
emitter-follower action of Oa which is capable 
of supplying large currents to quickly charge 
output capacitance. Despite the large output 
current that is available, the drive require
ments of Qb are low, so that the voltage drop 
across Re is small, and the pad will pull up to 
a voltage nearly as high as V cc - 2VsE· 

For the case where the output pin voltage is 
High, the phase-splitter transistor Oe is off, 
and the base of Qb is pulled high by resistor 
Re. The current which flows through Re is just 
sufficient to provide base drive to Qb. The 
base voltage of Qb will be just slightly below 
Vee. and the output pin voltage will be less 

Vee 
PULL-UP 
DRIVER 

Figure 10. Basic Darlington Pull-Up 
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than this by the sum of the VsE drops of Qb 
and Oa, both of which are on. Most of the 
base current for Oa and the current through 
pull-down resistor Rb is supplied from Yee 
through Ra and Qb. Qb has a Schottky clamp 
to prevent saturation when the current 
through Ra is large. Resistor Ra limits the 
amount of current flowing from Vee through 
Oa to a value small enough that Oa will not be 
damaged if the output pin is accidentally 
grounded for a short period of time. This short 
circuit output current is called los. and its 
value is approximately the maximum current 
available to charge the output capacitance at 
the beginning of a Low-to-High transition. The 
minimum current available when the pin has 
reached the minimum guaranteed high volt
age VoH is called output high current (loH), 
and is specified to be either 1 mA or 3mA, 
depending on the type of driver. The maxi
mum output voltage that the pull-up driver can 
achieve occurs at maximum Vee. and at high 
temperatures with corresponding low values 
of transistor VsE and high current gain. Con
versely, the minimum high voltage occurs at 
low Vee and low temperatures. 

In the Low state, the pull-down driver Qd is on 
and the pin voltage is the Qd saturation 
voltage VsAT· Oe is on and its collector 
resistor Re is pulled down to VsE + VsAT; the 
VsE of Qd, VsAT of Oe. Ob is also on, with its 
emitter at VsAT· and the current through Rb is 
low. The base-emitter voltage of Oa is nearly 
zero and Oa is off. 

The rate at which the pull-up driver can force 
a Low-to-High transition depends on a num
ber of factors. The first, and obvious, consid
eration is that the control components must 
turn off the pull-down driver very quickly. 
During the short time that both pull-up and 
pull-down are on, there is a large feed
through current spike that is wasted as far as 
switching the load is concerned; it also in
creases chip power dissipation and produces 
undesirable voltage spikes in Vee and 
ground. Assuming the pull-down is off, the 
Low-to-High transition speed is governed by: 
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1) the rate at which Re can pull-up the base of 
Qb; 2) the amount of pin current required to 
drive the load and charge the load capaci
tance; 3) the value of Ra; 4) the physical size 
and current gain of Oa; and 5) the amount of 
Oa base drive current that is lost through Rb 
to ground. The amount of Rb drive current 
lost can be reduced by connecting Rb to the 
output pin instead of ground, and this is done 
in a number of FAST parts. For this case, the 
static current through Rb with the pin high is 
less than if Rb is grounded, but switching 
feed-through current spike for a High-to-Low 
transition may be increased because Rb can
not effectively pull-down the base of Oa until 
after the pin voltage falls. 

The pin can be driven above its maximum 
high value by an external pull-up or by posi
tive reflections from a transmission line. 
When this happens, Oa and Qb do not have 
sufficient base-emitter drive to keep them on. 
If the pin voltage rises significantly above 
Vee. Oa will begin to leak current into Vee. 
For the case where Rb is tied to the pin 
instead of ground, the reverse transistor ac
tion of Oa allows a high pin-to-Vee current. 
This is not usually a problem in normal 
operation, but should be avoided in system 
applications where the V cc pin may be inten
tionally grounded. 

3-State 
For all 3-State FAST parts, the leakage paths 
to a grounded V cc pin are blocked with 
Schottky diodes. A typical 3-State pull-up is 
shown in Figure 11. Sa is the series Schottky 
blocking diode. 3-State Schottkys S11 and St2 
serve to simultaneously turn off the pull-up 
and pull-down drivers. The 3-State control is 
active when it is pulled low to within VsAT of 
ground. In this state it sinks all the available 
drive current for Qb and Oe, and pulls their 
bases down to (VsAT + Vsehottky). which is 
essentially one VsE· The voltage drop across 
Re is large and 3-State power dissipation is 
typically high. Oa and Qb are off for normal 
TTL voltage ranges of the output pin; a 
negative undershoot large enough to drive 
the pin about one VsE below ground will allow 
them to turn on and supply current from Yee; 
this action aids the clamping Schottky diode 
in preventing the pin voltage from falling 
lower. 

II 
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Vee 

Figure 11. Basic 3-State Pull-Up 

PULL-DOWN DRIVERS 
The basic FAST pull-down driver is shown in 
Figure 12. Qd is the pull-down driver transis
tor, a big Schottky-clamped device capable of 
sinking large currents. Cd is the stray base
collector capacitance of Qd, and its unavoid
able presence has an important effect on the 
performance of the pull-down driver. Oe is the 
Schottky-clamped phase splitter. It functions 
as a current-limited, low-impedance driver for 
Qd when the logic input voltage V1N is high, 
and as an inverting driver for pull-up Qb by 
virtue of the current through Re when V1N is 
low and Oc is off. Zd is the pull-down imped
ance network which insures that Qd is off 
when V1N is low. 

Vee 

Ra 

Figure 12. Basic FAST Pull-Down 

Switching to the logic Low state occurs when 
v,N is larger than the VsE drops of ae plus ad, 
both of which are initially on. Part of the total 
emitter current available from ae comes from 
Re, which has a voltage drop of V cc -
VsE-VSAT· The remainder of the ae emitter 
current is supplied through its base Schottky 
clamp or by other components not shown in 
Figure 12 but discussed in the section on 
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control components. A portion of the total Oe 
emitter current is lost in the pull-down net
work Zd; the remainder is available as base 
current for pull-down driver Qd· The amount 
of current Qd can sink depends on its base 
drive, its current gain, and its collector volt
age. This current is specified on a per-part 
basis in the data sheets at output low voltage 
(VoL) of 0.5V. The curr~nt which Qd can sink 
in the switching range with the pin voltage at 
2.5V is called available current (IAvd. and is 
usually at least ?OmA for FAST. The manner 
in which this current varies as the pin voltage 
decreases from 2.5V to Vol is not specified 
as a FAST family parameter, since it is 
critically dependent on circuit design for a 
particular part, but is included as a specifica
tion for selected parts, especially those tai
lored to drive transmission lines. Several 
innovative circuit improvements that increase 
IAvL by increasing the drive current for Qd are 
shown in Figures 19a and 19b. Speed-up 
Schottky diodes S81 and S82 have been 
added to the standard pull-down circuit as 
shown in Figure 13a. Both are reverse-biased 
and off in the High state, since Re pulls the 
collector of Oe nearly to V CC· Both connect 
the collector of Oe to nodes that need to be 
discharged during a High-to-Low transition. 
Ss1 to the base of Oa. S82 to the pin. They will 
conduct if these node voltages are higher 
than VsE + VsAT + Vsehottky• or approximately 
2VsE; they are quite effective above 2VsE· 
Other networks are available which function 
down to lower voltages; these are especially 
useful for transmission line drivers. Figure 
13b shows a dynamic kicker that gives an 
impulse of current which is especially useful 
in discharging high capacitive loads. 

The network of elements labeled Zd in Figure 
12 is the pull-down impedance which insures 
that Qd is off when the value of V1N falls 
below 2VsE· When the voltage at the base of 
Qd is being pulled high by Oe or low by Zd, the 
output pin voltage responds by moving in the 
opposite direction. This produces a change in 
voltage across Cd, which is the sum of the 
base voltage change and the collector volt
age change, so the amount of charge re
quired by Cd is magnified by a factor which is 
larger than unity. 

This well-known Miller-effect causes the ap
parent value of Cd, as perceived by the 
drivers, to be a factor of about five times 
larger than the already large physical junction 
capacitance, all of which means that the 
drivers Oe and Zd need to supply or sink 
much more current during an output transition 
than is necessary to maintain static condi
tions. When static conditions do exist inter
nally in the circuit, noise voltage spikes on the 
output pin, Vee. or ground can momentarily 
force the base of Qd in the direction to 
produce a serious output glitch, and the 
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Figure 13 

Figure 14 

PIN 

drivers must respond quickly to counter this 
coupled noise. 

The simplest Zd element is a resistor Rz1 tied 
to ground, as shown in Figure 14. It will pull 
the base of Qd all the way down to OV if V1N is 
less than one VsE· This provides good immu
nity to coupled noise, but slows down the 
High-to-Low pad transition somewhat be
cause the base of Qd must rise a full VsE 
before the output can begin to change. The 
value of Rz1 needs to be relatively large to 
prevent a serious loss of base drive current 
when ad is on, which makes it easier to 
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capacitively couple voltage spikes to the base 
of ad and, in part, nullifies the good noise 
immunity the full VsE swing provides. 

The addition of a series Schottky diode 
solves most of the problems. This is shown in 
Figure 15. The ad base voltage cannot pull 
below a Schottky drop, so the switching 
speed is unimpaired. The value of R22 can be 
less than Rz1 for the same current when the 
base is high, so the effect of coupled charge 
is less and the noise margin is acceptable. 

Figure 15 

The circuit of Figure 16 is standard with many 
TTL families. It pulls the base of ad down 
even less than does Rz2 - Sd2• but it has a 
relatively high dynamic impedance and is 
somewhat noise sensitive. It has the advan
tage that it tends to "square up" the input 
voltage-to-output voltage transfer function, 
hence its popular name "squaring circuit." It 
is frequently used in simple gates where the 
shape of the transfer function may be impor
tant. For more complicated circuits, where 
there are one or more stages of logic with 
gain between input and output pins, the 
squaring ability is pretty much lost; in fact, it is 
likely that high-gain, multiple-logic-level FAST 
circuits will oscillate if the input voltage is held 
at near threshold for any length of time. 

PIN 

Figure 16 

Figure 17 shows a popular dynamic circuit 
that is used in conjunction with a resistor or 
squaring circuit pull-down, and which insures 
that Cd cannot couple enough charge to the 
base of ad to slow down a Low-to-High 
transition. In operation, as the emitter of ab 
rises, charge is coupled through C24 into the 
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base of az4 which turns on and shunts the 
Miller current flowing through Cd to ground. 
When the transition is finished, the current 
through Cz4 stops and az4 turns off. When 
the High-to-Low transition of ab occurs, C24 
discharges through Sd4· Because az4 re
duces the problems associated with Miller 
current, the circuit is called a "Miller Killer." 

Vee 

Re 

Figure 17 

Figure 18 shows an active pull-down for the 
base of ad. The drive for azs (not shown) 
must be generated from the same signal that 
drives the base of ac. When ac is on, azs 
must be off, and when ac is off, azs turns on 
to hold the base of ad low. The impedance is 
very low, eliminating the capacitive-coupling 
noise problem. 

ACTIVE 
PULL OFF 

Figure 18 

CONTROL COMPONENTS 
This section covers 3-State control drivers, 
special 3-State problems, and Vee turn-on 
current and 3-State glitches during power-up. 

3-State Control Drivers 
The normal TTL 3-State scheme is shown in 
Figure 11. The 3-State control voltage in the 
OFF state is high enough that S11 and S12 are 
reverse-biased; in the active state the control 
voltage is low, usually Vsat• so that the 
aa - ab base emitter stack is off, as is the 
ac - ad stack. In the 3-State mode, Re is 
dissipating maximum power. Blocking 
Schottky diode Sa prevents current from flow
ing backwards through aa if the V cc pin is 
grounded; the output pin high voltage can be 
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about 4.5V before there is any significant 3-
State leakage current. The only exception to 
this general rule with FAST is for the diode 
input transceiver function, where the same 
pin acts as an input or an output. In this case, 
the pin supplies one or more normal FAST 
unit loads of current if it is Low, and tends to 
pull to 2VsE if it is floating. NPN and PNP 
input transceivers have normal low 3-State 
leakage. 

There are several innovative improvements to 
the basic 3-State circuit, as shown in Figure 
19. The addition of inverter ac2 - Rc2 with a 
blocking Schottky Sc2 allows the addition of 
feedback diodes S51 and S52 to increase IAvL; 
Sc2 cannot be included in series with Rc1 
because its forward voltage drop would lower 
VoH· 3-State power is not increased, since 
only one Rc1 is pulled low. The current 
through ac2 is available as added base drive 
to ad, so nothing is wasted. An additional 
transistor may be paralleled with ac1 and ac2 
to control an active pull-down version of 
impedance zd which, discussed in a previous 
section, eliminates the Miller turn-on problem 
of ad. 

Ice Considerations 
There is no formal family specification that 
limits the amount of Vee current a FAST 
circuit may draw during turn-on as V cc rises 
from zero to 4.5V. However, for most new 
designs, and especially for circuits that have 
high Ice requirements, an effort has been 
made to limit maximum turn-on Ice to 110% 
of lecmax· This precaution prevents an unde
sirable system situation where the V cc power 
supply is large enough to drive the devices, 
but can't power them up. The major compo
nent of turn-on current is Vee to ground feed
through of output stages. Unless specific 
steps are taken to prevent it, the pull-up 
Darlington turns on if Vee is greater than 
2VsE. and remains on until the on-chip volt
age is high enough to set the phase splitter 
solidly in one or the other of its two states. 
The solution is to incorporate extra circuit 
components that will set the phase splitter at 
voltages nearly as low as 2VsE. or turn off the 
top device with a separate 3-State type struc
ture which activates at low Vee voltages and 
becomes inoperative when Vee is high. 

The amount of current that can be fed from 
an output pin back into a grounded Vee pin, 
or through the chip to ground for an open Vee 
pin, depends on the design. Generally, 3-
State feedback current is specifically limited 
to low values which are leakage or break
down related. Other parts have medium to 
high current. Those with Darlington pull
downs connected to the output pin conduct 
the most. 

Some 3-State parts, especially selected buff
er functions, have additional circuit elements 

I 
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to insure that as they power on they source or 
sink no appreciable output current, provided 
that the 3-State control pins are in the active 
state as V cc rises. This means that V cc can 
be turned on or off at will in the system to 
conserve power, and bus voltages will not be 
affected. Parts with this capability are identi
fied in the specific data sheets. 

GROUND VOLTAGE AND 
OTHER NOISE PROBLEMS 

Ground Voltage As A Serious 
Problem 
Excessive ground noise voltage in a system 
usually produces serious degradation of 
switching speed. It may also produce unwant
ed glitches on outputs, or spurious clocks 
which cause flip-flops to lose data, or relax
ation oscillations that completely disrupt a 
system. It is, without doubt, one of the major 
causes of logic systems failure ... difficult to 
accommodate, and difficult to eliminate. 

The problem is not unique with FAST, but is 
greatly aggravated by the high transition rates 
and large currents for which FAST is de
signed. Because of this, FAST can optimally 
replace other TTL families only in systems 
that have been carefully designed at the PC 
board level. Well planned layout is vital, and 
multilayer boards with ground and Vee planes 
are often necessary. Great care must be 
taken to insure adequate bypassing for Vee. 
The problems are not trivial, but they can be 
solved satisfactorily to yield systems whose 
performance is not exceeded in the TTL 
world. 

Vee 

Sources Of Ground Noise 
Ground lead inductance is the source of most 
ground noise voltage; it causes a voltage 
drop proportional to the rate at which the 
current through it changes. 

Inductance is a measure of the amount of 
energy stored in the magnetic field associat
ed with a current. Low values of inductance 
imply low energy, which means low voltage 
required to affect a change in current. As a 
general rule, inductance decreases as current 
is allowed to spread out in space, and current 
interactions decrease. The inductance of a 
thin wire far removed from the return current 
path is high; that of a large conductor coaxial
ly encircled by the return path is low. Induc
tance tends to increase faster than linearly 
with conductor length, but only approximately 
logarithmically with decreasing cross-section 
dimensions. From a logic system viewpoint, 
ground planes are better than ground traces; 
wide lines are better than narrow lines; close 
spacing to planes is good; loops that allow 
magnetic flux linkages are bad; wire lengths 
of fractions of inches count; and sockets with 
long pins add significant inductance to a PC 
card. 

Ground noise voltage is increased by feed
through current spikes. These occur when 
both top and bottom devices of the output 
totem-pole driver are on simultaneously, and 
heavy currents are allowed to flow directly 
from Vee to ground. They can be minimized in 
one of two ways: drive the devices such that 
one is turned off before the other can turn on, 
or more commonly, drive them together, but 
very fast, so the feed-through current can 
flow for only a short time. 

PIN 

Figure 19. Improved 3-State Circuit 
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Although most ground noise results from 
ground inductance, resistance also contrib
utes. Static ground offsets unrelated to rates 
of current change occur, and add to the total 
ground voltage. Generally speaking, those 
measures which reduce ground inductance 
also reduce ground resistance. 

Estimating The Magnitude Of 
Ground Noise 
The accurate modeling of ground noise-relat
ed problems in logic design is a complex 
procedure that requires numerical analysis to 
determine system currents and voltages as a 
function of time. This can only be accom
plished in a satisfactory manner if one has 
reasonable electrical models, especially for 
input stages and output drivers of the inte
grated circuits used in the system. These 
data are available on request for many of the 
FAST logic functions. Signetics is prepared to 
assist customers in solving the sometimes 
formidable problems associated with large 
system simulation. 

The following discussion derives the minimum 
peak-value of ground noise that will occur as 
an integrated circuit discharges a capacitor 
through ground lead inductance. It points out 
the minimum problems that will exist. In the 
real world, the peak ground voltage will al
ways be larger than the simple derivation 
predicts. 

The load capacitor C and its discharge path 
are shown in Figure 20. The capacitor has 
been previously charged to a positive voltage, 
and is discharging through pull-down transis
tor Qd and lead ground inductance Lg. As the 
current changes, it develops a ground voltage 
V g across Lg that is equal to the product of Lg 
times the rate at which it changes. 

Figure 20 

The discharge current Id will vary with time; 
starting from zero, it will increase to a maxi
mum value, and then eventually return to 
zero. There are an infinite number of ways Id 
can vary, depending on how the transistor 
allows charge to flow at any instant in time, 
but each of the possible current-vs-time dis
charge curves must define the same area, 
equal in value to the total charge Q that is 
removed from the capacitor as its voltage 
falls by an amount V. 

The voltage drop V g across the inductor at 
any instant in time will be determined by the 
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slope of the current-vs-time curve, that is, by 
the rate at which current is changing. The 
unique curve that has the required area and 
minimum slope is triangular, as shown in 
Figure 21. The ground voltage for this case is 
a square wave as shown in Figure 22. It will 
be positive while the current is increasing, 
and negative when the current is decreasing. 

The equations of interest in estimating V 9 
are: 

T 
Charge = Q = CV = IMAX2 = triangle area 

Ground voltage= V9 =(triangle slope)(L) 

= 2 IMAX L 

T 
Combining the two equations to eliminate 
IMAX gives: 

4CVL 
Vg=7 

This lower limit of peak ground voltage will 
always be exceeded in the real world, where 
ground voltages are usually spikes, not 
square waves. If a spike is large enough and 
long enough, the chip will erroneously recog
nize it as a valid input, and respond either by 
glitching, slowing down, clocking incorrectly, 
or oscillating. 

An example using values typical for a FAST 
circuit in a 16-pin DIP illustrates the potential 
for trouble. If the circuit discharges one stan
dard FAST load of 50pF in 2ns with a voltage 
change of 3V through a ground inductance of 
1 OnH, the minimum ground voltage will be: 

4 x 50 x 10- 12 x 3 x 10 x 10-9 

V=-------------
9 (2 x 10-9)2 

= 1.5V 

This value is high, and suggests that if transi
tion times are not to be seriously degraded, 
inductances must be kept as small as possi
ble, and loads must be minimized. 

Effects Of Ground Noise On 
Input Stages 
FAST TTL input voltages are referenced to 
system ground as illustrated in Figure 23 
which shows an equivalent input and output 
stage. The equivalent input circuit is repre
sented by R1N and the four diodes 01 through 
04. These components establish an input 
switching threshold voltage of 2 VsE relative 
to chip ground. The on-chip voltage V1N must 
be different from this value by a margin large 
enough to guarantee a static Low or High with 
sufficient overdrive to insure switching speed. 
The on-chip voltage V1N that is actually avail
able is the difference between the input pin 
voltage VPIN and the total ground voltage 
noise V 9. V 9 is the sum of the steady state 
voltage due to ground current flowing through 
R9, and the inductive voltage drop across L9. 

The inductive voltage is usually the larger of 
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the two, and since it depends on current 
changes, it will have both positive and nega
tive polarities for each switching cycle. This 
means that either Low or High input voltages 
which are too close to switching threshold will 
allow the noise margin to be exceeded, and if 
the ground voltage noise persists long 
enough, the input will switch erroneously. The 
result of this depends on the chip function. 
Combinatorial logic usually slows down or 
produces output glitches. Latches and flip
flops may be clocked inadvertently, and 
stored data will be lost. Complex circuits that 
have multiple outputs may oscillate, particu
larly if one polarity of ground noise results in a 
rapid change of ground current that produces 
the opposite polarity ground noise. 

Ground noise adds a dimension of difficulty in 
measuring input threshold voltage. FAST 
parts are guaranteed to have input thresholds 
between the limits 0.8V and 2.0V. A typical 
method of verifying this is to determine the 
voltage at which the input actually switches. 
This requires some care, since the true 
threshold voltage is masked by any noise 
voltage contributed by the test system or 
ground inductance. For accurate results, the 
input pin voltage should approach the switch
ing threshold slowly and smoothly. At thresh
old the input will switch. Sensing this point is 
easy for those circuits where an output also 
switches, glitches, or oscillates. It is much 
harder to sense this point for those circuits 
where an input change produces no output 
change, for example, with flip-flops which 
change state only when clocked. The input 
switch point for these devices can be inferred 
by measuring the input current as a function 
of input voltage. Clocking the part may pro
duce enough ground noise to distort the 

measurement, even if the output doesn't 
switch. 

DISCHARGE 
CURRENT 

J-- Tl~E ---l 
Figure 21 

Figure 22 

Effects Of Ground Noise On 
Output Stages 
The most obvious effect that ground noise 
has on output stages is to directly change the 
voltage available to force discharge current 
through the pull-down device. If the only 
source of ground voltage is from the particu
lar output of interest, the ground and output 
pin inductances will always slow down a High
to-Low transition. They produce a voltage in 
opposition to the output pin voltage at the 

I 
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beginning of the discharge when currents 
tend to be high and voltage changes rapidly. 
As discharge continues, the available drive 
decreases, and currents increase less rapidly. 
Eventually the current begins to fall, and the 
ground voltage reverses polarity, which tends 
to limit the rate at which the current de
creases. If currents have been high, and the 
inductances are large, there may be substan
tial undershoot at the end of the switching 
cycle which can drive the output pin below 
ground. 

If multiple outputs are switching simulta
neously, the total ground noise needs to be 
considered to determine the result for a 
particular output. For this case, it can happen 
that ground noise will, in fact, speed up an 
output; on the other hand, it may introduce 
delays that are much larger than those possi
ble with single output switching. This behavior 
makes it difficult to predict, except on a case 
by case basis, what the actual effects of 
multiple output switching will be. Curves of 
delay vs multiple switching have been pub
lished, but these serve only as rough guides 
to indicate potential problems, and need to be 
backed up with actual analysis for any partic
ular application. 

Figure 24 

In addition to the direct influence on dis
charge voltage, excessive ground noise can 
affect the operation of the control compo
nents, and alter both rise and fall times by 
driving pull-up or pull-down stages incorrectly. 
One example of this can be understood with 
reference to Figure 24. The scenario is that 
the output pin is Low, but on the verge of 
switching High, with V1N falling and Qc ready 
to turn off. A problem occurs if, at the instant 
before the pull-up transistor Qa turns on to 
pull the output pin high, the voltage from 
output pin to chip ground falls. This can 
happen as a result of inductive undershoot 
driving the output pin down, or by a rise in 
ground voltage caused by currents complete-
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ly unrelated to the output of interest. The low 
output-pin-to-chip-ground voltage pulls down 
the emitter of Oc through Schottky clamp 
diode Sd, and if V1N is not low enough to 
counteract this, Qc will not turn off. The net 
result is that Re cannot rise, and the transition 
is delayed until the noise voltage from output 
to ground disappears. 

V cc Noise As An Additional 
Pro.blem 
Inductance in the Vee lead produces noise in 
the on-chip Vee voltage that is entirely analo
gous to ground voltage. The effects of Vee 
noise can be nearly as harmful as those 
produced by ground noise, the only significant 
difference being the fact that TTL input volt
ages are referenced to ground instead of 
Vee. 

The first symptom of excessive Vee inductive 
voltage drop is a change in the edge rate for a 
Low-to-High transition. This will decrease if 
the on-chip Vee falls, and increase if it rises. If 
the ground to V cc voltage falls below a 
minimum value, internal circuit delays or 
glitches can ·occur, and functions with flip
flops or other storage elements may lose 
data. As is the case with excessive ground 
noise, FAST circuits may break into relaxation 
oscillation. 

Because Vee to ground voltage must remain 
above a minimum value to avoid logic errors 
and glitches, it is absolutely vital that V cc to 
ground bypassing is adequate. This requires 
low inductance Vee and ground PC traces, 
and low inductance bypass capacitors. FAST 
parts are guaranteed to function properly for 
low Vee of 4.5V. This means that pin voltages 
must not fall below this value for any appre
ciable time: fractions of nanoseconds. V cc 
system voltage should be close to the maxi
mum guaranteed value for safe system de
sign. 

Designing To Reduce The 
Effects Of Ground Noise 
The typical 1.5V minimum value for ground 
noise, calculated in the preceeding example, 
points out the possibility of noise-related 
problems when only one standard 50pF load 
is being driven by an output stage. Simulta
neous switching of more than one such load 
obviously increases the risk of trouble, and 
raises the question of how an octal part can 
work at all. Fortunately, the real world, with 
careful PC layout, is not usually so grim. 

The standard 50pF load is a lot of capaci
tance, chosen so one can estimate the chip 
response for a single output switching under 
conditions that approach worst case. On a 
modern PC board a wire trace that has 50pF 
stray capacitance is several feet long and 
looks like a resistive delay line instead of a 
lumped capacitor. 
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Traces on a PC card must be short to behave 
like lumped capacitance for an output stage. 
For this case, a major contributor to driver 
current is the load presented by the input 
stages of the driven circuits, and the associat
ed stray capacitance. As previously men
tioned, the input current for FAST _parts is 
related to edge rates, and is generally larger 
than the measured static value of input ca
pacitance would predict. Because of this, the 
useful fan-out of FAST circuits may be more 
dependent on ground noise of drivers with 
heavy capacitive loads than on the amount of 
current available to a static DC load, which is 
the guaranteed data sheet value. 

Most of Signetics' FAST parts are available in 
surface mount packages, and these have 
lower ground inductance than the standard 
DIP parts. 

Inductance of output signal pins reduces the 
rate at which associated ground current can 
change, and this reduces ground noise volt
age without a corresponding reduction of 
static output voltage. This inductance may be 
intentionally increased by adding trace length 
on the PC board; one needs to be careful, 
and anticipate the increase in output ringing 
during switching transitions. 

In summary, there are many potential prob
lems that one can anticipate in logic systems 
with fast edge rates. Some of these are 
dependent on the available components and 
their respective packages, and the system 
designer must be certain that the demands 
made of them are not more than they can 
handle. A second major consideration is the 
system layout, especially from the standpoint 
of ground, Vee. and signal lead inductance. If 
one is careful with PC design and layout, and 
chooses components wisely, FAST systems 
deliver performance second to none in the 
TTL world. 

Heavy Current Drivers 
Signetics has a new family of parts defined 
that are capable of driving currents much 
larger than those achieved with standard 
FAST parts. 
The parts presently available are: 

F3037 
F3038 

F3040 
F30240 

F30244 

F30245 

F30640 

Quad 2 - Input NANO 
Quad 2 - Input NANO 

Open-Collector 
Dual 4- Input NANO 
Octal Line Driver, 

Open-Collector 
Octal Line Driver, 

Open-Collector 
Octal Transceiver, 

Open-Collector 
Octal Transceiver, 

Open-Collector 

Others are in the planning stage. 
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Circuit Characteristics 

The drivers are husky enough to assure 
incident wave-switching driving transmission 
lines with impedance levels as low as 30~1 
They are the best choice available for appli
cations that need the ultimate in speed and 
drive capability. 
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All the parts use multiple center ground and 
Vee pins. Special precautions have been 
taken to insure minimum feed-through current 
during switching, and this, coupled with the 
low Vee and ground inductance, results in 
minimum Vee and ground noise, and allows 
maximum edge-rate and speed. 

3-13 

The parts are available on several different 
packages, including ceramic. Because the 
power dissipation is application dependent, 
the user needs to choose a package and an 
environment carefully to be sure the maxi
mum temperature ratings are not exceeded. 
These maximum ratings are part of the indi
vidual data sheets. 

I 





Signetics 

FAST Products 

Section 4 
FAST User's Guide 

INDEX 

Data Sheet Specification Gulde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3 

Design Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-12 





Signetics 
FAST Products 

INTRODUCTION 
Signetics FAST data sheets have been 
configured for quick usability. 

They are self contained and should re
quire minimum reference to other sections 
for amplifying information. 

All references to military products have 
been deleted from this manual, specifi
cally to reflect recent government require
ments imposed via Revision C of MIL
STD-883, including the general provi
sions of Paragraph 1.2. Specifications for 
military-grade FAST products are in
cluded in the Military Products Data Man
ual available from the nearest Signetics 
Sales Office or Sales Representative. 

TYPICAL PROPAGATION DELAY 
AND SUPPLY CURRENT 
The typical propagation delays listed at 
the top of the data sheets are the average 
between tPLH and tPHL. for the most signifi
cant data path through the part. 

In the case of clocked product, this is 
sometimes the maximum frequency of 
operation. In any event, this number is 
under the operating conditions of V cc = 
5.0V and TA = 25 °C. 

The typical Ice currrent shown in that 
same specification block is the average 
current ( in the case of gates, this will be 
the average of the lccH and lccL currents) 
at V cc= 5.0V and TA= 25°C. It represents 
the total current through the package, not 
the current through the individual func
tions. 
Table 1 

Data Sheet 
Specification 
Guide 
LOGIC SYMBOLS 
There are two types of logic symbols. The 
conventional one, "Logic Symbol", ex
plicitly shows the internal logic (except 
for complex logic). The other is "Logic 
Symbol (IEEE/IEC)" as developed by the 
IEC and IEEE. The International Electro
technical Commission (IEC) has devel
oped a very powerful symbolic language 
that can show the relationship of each 
input of a digital logic circuit to each 
output without explicitly showing the in
ternal logic. Internationally, Working 
Group 2 of IEC Technical Committee TC-
3 is preparing a new document (Publica
tion 17-12) that will consolidate the origi
nal work started in the mid-1960's and 
published in 1972 (Publication117-15), 
and the amendments and supplements 
that have followed. Similarly, for the 
U.S.A., IEEE Committee SCC 11 has 
revised the publication IEEE Std 91 /ANSI 
Y32. 14-1973. 
The updated version IEEE Standard 
Graphic Symbols for Logic Functions 
ANSVIEEE Std 91-1984 ( Revision of 
ANSVIEEE Std-1973 (ANSI Y32. 14-
1973] can be ordered through: 

IEEE Service Center 
445 Hoes Lane 
Piscataway, New Jersey 
Phone (201 ) 981-0060 

ABSOLUTE MAXIMUM RATINGS 
The Absolute Maximum Ratings table 
carries the maximum limits to which the 
part can be subjected without damaging 
it. There is no implication that the part will 

function at these extreme conditions. 
Thus, specifications such as the most 
negative voltage that may be applied to 
the outputs only guarantees that if less 
than -0.5V is applied to the output pin, 
after the voltage is removed, the part will 
not have been shorted. 

Input and output voltage specifications in 
this table reflect the device breakdown 
voltages in the positive direction (+7.0V) 
and the effect of the clamping diodes in 
the negative direction (-0.5V). 
Absolute Maximum Ratings imply that 
any transient voltages, currents, and tem
peratures will not exceed the maximum 
ratings. Absolute Maximum Ratings are 
shown in Table 1. 

RECOMMENDED OPERATING 
CONDITIONS 
The Recommended Operating Condi-
tions table has dual purposes. It sets 
environmental conditions (operating free
air temperature), and it sets the condi
tions under which the limits set forth in the 
DC Electrical Characteristics table and 
AC Electrical Characteristics table will be 
met. Another way of looking at this table 
is to think of it not as a set of limits guar
anteed by Signetics, but as the conditions 
Signetics uses to test the parts and guar
antee that they will then meetthe limits set 
forth in DC and AC Electrical Characteris
tics tables. 
Some care must be used in interpreting 

the numbers in these tables. Signetics 
feels strongly that the specifications set 
forth in a data sheet should reflect as 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may i~pair the. useful life of the device. 
U I otherwise noted these limits are over the operating free-air temperature range.) ness 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
Standard outputs 40 mA 

1our Cuurent applied to output in Low output state 3-state outputs 48 mA 

All buffer outputs 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TsTG Storage temperature -65 to +150 oc 

...... _ 1000 
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accurately as possible the operation of 
the part in an actual system. In particular, 
the input threshold values of V1H and VJL 
can be tested by the user with parametric 
test equipment. If V1H and V1L. are applied 
to the inputs, the outputs will be at the 
voltage guaranteed by DC Electrical 
Characteristics table. There is a tendency 
on the part of some users to use V

1
H and 

V
1
L as conditions applied to the inputs to 

test the part for functionallity in a "truth 
table exerciser" mode. This frequently 
causes problems because of the noise 
present at the test head of automated test 
equipment. Parametric tests, such as 
those used for the output levels under the 
V1H and V1L conditions are done fairly 
slowly, on the order of milliseconds, and 
any noise present at the inputs has settled 
out before the outputs are measured. But 
in functionality testing, the outputs are 
examined much faster, before the noise 
on the inputs has settled out and the part 
has assumed its final and correct output 
state. Thus, V1H and V1L should never be 
used in testing the functionality of any 
FAST part type. For these types of tests, 
input voltages of +4.SV and O.OV should 
be used for the High and Low states, 
respectively. 

In no way does this imply that the devices 
are noise sensitive in the final system. 
The use of "hard" Highs and Lows during 
functional testing is done primarily to re
duce the effects of the large amounts of 

noise typically present at the test heads 
of automated test equipment with cables 
that may at times reach several feet. The 
situation in a system on a PC boa.rd is less 
severe than in a noisy production envi
ronment. Typical recommended operat
ing conditions are shown in Table 2. 

DC ELECTRICAL 
CHARACTERISTICS 
This table reflects the DC limits used by 
Signetics during their testing operations 
conducted under the conditions set forth 
in the Recommended Operating Condi
tions table. v 0H' for example, is guaran
teed to be no less than 2. 7V when tested 
with Vee= +4.7V, V1H - O.Sv across the 
temperature range of 0°c to + 70°C,and 

with an output current of IOH =-1.0mA. In 
this table, one sees the heritage of the 
original junction isolated Schottky family
-VOL - 0.5V at IOL - 20mA. This gives the 
user a guaranteea worst-case Low-state 
noise immunity of 0.3V. In the High state 
the noise immunity is 0.7V worst case. 
Although at first glance it would seem one 
sided to have greater noise immunity in 
the High state than in the Low state, 
more noise imrnunity is a useful state of 
affairs. Because the impedance of an 
output in the High state is generally much 
higher than in the Low state, more noise 
immunity in the High state is needed. This 
is because the noise source couple noise 
onto the output connection of the device. 
That output tries to pull the noise source 

Table 2 RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 
Min 

Vee Supply voltage 4.5 

VIH High-level input voltage 2.0 

VIL Low-level input voltage 

I IK Input clamp current 

VOH High-level output voltage Open collector 

Standard 

IOH High-level output current 3-state 

Buffer 

Standard 

IOL Low-level output current 3-state 

Buffer 

TA Operating free-air temperature range 0 
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down by sinking the energy to ground or 
to V cc depending on the state. The ability 
of the output to do that is determined by its 
output impedance. The lower half of the 
output stage is a very low-impedance 
transistor which can effectively pull the 
noise source down. Because of the 
higher impedance of the upper stage of 
the output, it is not as effective as shunt
ing the noise energy to V GC' so that an 
extra 0.4V of noise immunity in the High 
state compensates for the higher imped
ance. The resµlt is a nice balance of sink
and-drive current capabilities with the 
optimum amount of noise immunity in 
both states. 

V OH and VOL values may vary depend
ing on whetller 5% or 1 D°k V cc swings are 
specified. The type of output structure, 
standard: 3-state, or buffer will also affect 
the value of V OH and V . Generally, as 
the output current and ~cc variation in
crease, the guaranteed . minimum V OH 
decreases and the maximum VOL in
creases. Signetics specifies and tests 
V OJ-i and VOL for both 5% and 10% V cc 
swing. 

1
1
, the maximum input current at maximum 

input voltage, is a measure of the input 
leakage current at a guaranteed mini
mum input breakdown voltage. The test 
conditions for 11 vary according to the type 
of input structured being tested. Diode 
inputs are tested with the V cc·MAX and 

LIMITS 
UNIT 

Nom Max 

5.0 5.5 v 
v 

0.8 v 
-18 mA 

4.5 v 
-1 mA 

-3 mA 

-15 mA 

20 mA 

24 mA 

64 mA 

70 "C 
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7.0V at the input. NPN inputs are tested 
with V cc=O.OV and 7.0V at the input. It is 
necessary to turn off V cc off for the NPN 
input test to measure leakage. Otherwise, 
the current source is on and the leakage 
is undetectable.When 1

1 
is being meas

ured on transceiver 1/0 pins, both V cc 
and the input voltage is 5.SV. The re
duced input voltage is necessary be
caause of the output structure connected 
to the input structure. Output structure 
break down sooner than input structures 
and it is impossible to test the input with
out testing the output also. 

1
1
H for both Diode and N~N input _struc

tures is less than 20µA typically. 1
1
L 1s less 

than 20µA for NPN inputs and less than 
600µA for Diode inputs. If multiple struc
tures are tied together in the design, then 
the input current values also multiply. The 
fan-out for the devices with NPN inputs is 
30 times greater than those with Diode 
inputs. This means the output current 
sinking ability of the device driving the 
input to the Low state could be 30 times 
less when driving NPN devices. For trans
ceivers 1/0 pins the outputs are in the 
high-impedance srtate when the inputs 
are tested. Therefore, a maximum of 
SOµA extra leakage is allowed and com
bined with the I Hand 11L values. These 
tests are called /1H+ 10 ZH and 11L + 10 zL to 
more accurately describe the true meas
urement being made. 

lozH is tested only on Op~n collector o~
puts as a leakage test with setup condi
tions that would put the output in the High 
state if it were not in the 3-state high 
impedance condition. 1021,. is similar ex
cept the setup condition 1s for the Low 
state. 

10 H is tested only on Open collector out
puts as leakage test for the lower output 
transistor structure. Both V cc and V OH 
are at the same value so that there is not 
a current path to or from V cc that would 
mask the leakage path. 

Short circuit output current is a parameter 
that has appeared on digital data sheets 
since the inception of integrated circuit 
logic devices, but the meaning and impli
cations of that specification has totally 
changed. Originally, 105 was an attempt 
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to reassure the user that if a stray oscillo
scope probe accidently shorted an output 
to ground, the device would not be dam
aged. In this manner an extremely long 
time was associated with the 105 test. 
However, thermally induced malf unc
tions could occur after several seconds of 
sustained test. 

Over a period of time, 105 became a 
measure of the ability of an output to 
charge line capacitance. Assume a de
vice is driving a long line and is in the Low 
state. When the output is switched High, 
the rise time of the output waveform is 
limited by the rate at which the line capaci
tance can be charged to the new state of 
V . At the instant the output switches, 
th~ine capacitance looks like a short to 
ground. 10$ is the current demanded by 
the capac1t1ve load as the voltage begins 
to rise and the demand decreases. We 
now reach the critical point in our discus
sion. The full value or 10 need only be 
supplied for a few hundre~ microseconds 
at most, even with 1.0µF of line capaci
tance tied to thhe output, a load that is 
unrealistically high by several order of 
magnitude. 

The effect of a large 105 surge through the 
relatively small transistors that make up 
the upper part of the output stage is not 
serious- AS LONG AS THAT CURRENT 
IS LIMITED TO A SHORT DURATION. If 
the hard short is allowed to remain, the full 
1
05 

current will flow through the output 
state and may cause functional failure or 
damage to the structure. As test induced 
failure may occur if the 105 test time is 
excessive. As long as the condition is 
brief, typically SO ms or less with ATE 
equipment, the local heating does not 
reach the point where damage or func
tional failures may occur. As we have 
already seen, this is considerably longer 
than the time of the effective current 
surge that must be supplied by the device 
in the case of charging the capacitance. 
The Signetics data sheet limits for 105 
reflect the conditions that the part will see 
in the system-full 105 spikes for extremely 
short periods of time. Problems could 
occur if slow test equipment of test meth
ods ground an output for too long a time, 
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causing functional failure or damage. DC 
electrical characteristics are shown in 
Table 3. 

AC ELECTRICAL 
CHARACTERISTICS 
The AC Electrical Characteristics table 
(see Table 4) contains the guasranteed 
limits when tested under the conditions 
set forth in the AC Test Circuits and 
Waveforms section. In some cases, the 
test conditions are further defined by the 
AC setup requirements (see Table 5)-this 
is generally the case with counters and 
flip-flops where setup and hold times are 
involved. 

All of the AC Characteristics are guaran
teed with SOpF load capacitance. The 
reason for choosing SOpF over 1 SpF as 
load capacitance is that it allows more 
leeway in dealing with stray capacitance, 
and also loads the device during rising or 
falling output transitions, which more 
closely resembles the loading to be ex
pected in average applications, thus giv
ing the designer more useful delay fig
ures. 

Although the SOpF load capacitance will 
increase the propagation delay by an 
average of about 1 ns for FAST devices, it 
will increase several ns for standard 
Schottky devices. 

The load resistor of soon is conveniently 
specified as both a pull-up and pull-down 
load resistor. 

FAST produucts are being released in the 
surf ace mounted SO package as a com
mercial option. Because of the reduced 
inductance inherent in this package, 
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Table3 
DC ELECTRICAL CHARACTERISTICS (Over recommended ~rati'!S_ free-air temperature ran~ unless otherwise noted.) 

TEST CONDITIONS 1 
LIMITS 

vcc4 SYMBOL PARAMETER UNIT 
Min Typ2 Max 

VIH High-level input voltage Recognized as a High signal over 
2.0 v recommended VJ& and TA range 

VIL Low-level input voltage Recognized as a Low signal over 
0.8 v 

recommended V...CC.. and TA range 

v,K<Vco> Input clamp diode voltage llN = -18mA -1.2 v MIN 

Standarcf 
±10%Vcc 2.5 3.4 v MIN 

±5%Vcc 
10 H = -1mA 

2.7 3.4 v MIN 

VOH 
High-level ±10%Vcc 2.4 3.3 v MIN 
output voltage 3-state 

±5%Vcc 
10 H =-3mA 

2.7 3.3 v MIN 

±10%Vcc 2.0 3.2 v MIN 
Buffers 10 H = -15mA 

±5%Vcc 2.0 3.1 v MIN 

Standarcf 
±10%Vcc 0.30 0.5 v MIN 

±5%V...CC.. 
10 L = 20mA 

0.30 0.5 v MIN 

Low-level 
±10%Vcc 0.35 0.5 v MIN 

VOL output voltage 3-state 10 L = 24mA 
±5%Vcc 0.35 0.5 v MIN 

±10"kVcc 10 L =48mA 0.38 0.55 v MIN 
Buffers 

±5%Vcc b_ =64mA 0.42 0.55 v MIN 

High-level Diode inputs VIN= 7.0V 100 µA MAX 

II current NPN inputs VIN= 7.0V 100 µA o.ov 
breakdown 
test Transceiver 110 pins V1N = 5.5V 1.0 mA 5.5V 

11H 
High-level input current v,H = 2.7V (20µA x n High U.L.) n(20) µA MAX 

Low-level Diode inputs VIL= 0.5V (-0.6mA X n Low U.L.) n(-0.6) mA MAX 
11L input current NPN inputs VIL = 0.5V (-20µA X n Low U.L.) n(-20) µA MAX 

11H+1ozH High-level input current (1/0 pins) VIH = 2.7V (20µA x n High U.L.) n(20) +50 µA MAX 

Low-level Diode inputs V1L = 0.5V (-0.6mA X n Low U.L.) n(-0.6) mA MAX 
11L+1ozH input current 

NPN inputs VIL = 0.5V (-20µA X n Low U.L.) n(-20) -50 µA MAX (110 pins) 

1ozH 3-state, High-level OFF current VoUT= 2.7V 50 µA MAX 

1oZL 3-state, Low-level OFF current VoUT= 0.5V -50 µA MAX 

1oH Open collector output leakage V0 H =4.5V 250 µA MIN 

Output short- Standarcf, 3-state -60 -150 mA MAX 
1os circuit current Buffer driver 

VoUT=OV 
-100 -225 mA MAX 

1cEX Output High leakage current 
V0 UT = 5.5V, not tested on NPN 
transceivers and Open Collector outputs 

250 µA MAX 

lzz Bus drainage test v 0UT= 5.5V, 3-state 500 µA o.ov 

NOTES: 
1. Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin is the reference 

level for all applied and resultant wltages. 
2. Unless otherwise stated on individual data sheets. 
3. Typical characteristics refer to Vee= SV, TA= 2s0 c. 
4. MIN and MAX refer to the values listed in the data sheet table of recommended operating conditions. 
5. Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-state outputs. 
6. For testing los• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to minimize internal heating and more accurately 

reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature well above normal and thereby cause invalid readings 
in other parameter tests. In any sequence of parameter test, 'os tests should be performed last. 
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Table 5 AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S"C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV vcc=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

1PLH Propagation delay 
Waveform 3 

3.0 5.3 7.0 3.0 8.0 

\.HL on to on 2.0 3.7 5.0 2.0 6.0 
ns 

1PLH Propagation delay 
Waveform 2 

5.0 9.0 11.5 5.0 13.0 

1PHL E to On 3.0 4.0 7.0 3.0 8.0 
ns 

Output Enable time 
74F373 

2.0 5.0 11.0 2.0 12.0 \,ZH Waveform 6 ns 

\,ZL to High or Low level Waveform 7 2.0 5.6 7.5 2.0 8.5 ns 

\.Hz Output Disable time Waveform 6 2.0 4.5 6.5 2.0 7.5 ns 

\.Lz to High or Low level Waveform 7 2.0 3.8 5.0 2.0 6.0 ns 

fMAX Maximum Clock frequency Waveform 1 100 70 ns 

1PLH Propagation delay 
Waveform 1 

4.0 6.5 8.5 4.0 10.0 

1PHL CP to On 4.0 6.5 8.5 4.0 10.0 
ns 

tPZH Output Enable time 74F374 Waveform 6 2.0 9.0 11.5 2.0 12.5 ns 

lpZL to High or Low level Waveform 7 2.0 5.3 7.5 2.0 8.5 ns 

\,Hz Output Disable time Waveform 6 2.0 5.3 7.0 2.0 8.0 ns 

lpLZ to High or Low level Waveform 7 2.0 4.3 5.5 2.0 6.5 ns 

Table 6 AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA = 0°C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
vcc=5V Vee= SV±10% 

UNIT CL :50pF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
6
(H) Set-up time 2.0 2.0 

t
5
(L) Dn to E 

Waveform 4 2.0 2.0 ns 

1t,(H) Hold time 
Waveform 4 

3.0 3.0 
1t,(L) Dn toE 

74F373 3.0 3.0 ns 

1w(H) E Pulse width, High Waveform 1 6.0 6.0 ns 

t
5
(H) Set-up time 2.0 2.0 

t
5
(L) Dn to CP 

Waveform 5 2.0 2.0 ns 

1t,(H) Hold time 2.0 2.0 
1t,(L) Dn to CP 

74F374 Waveform 5 2.0 2.0 ns 

1w(H) CP Pulse width, 
Waveform 1 

7.0 7.0 
1w(L) High or Low 6.0 6.0 ns 
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AC WAVEFORMS 

Vu 
tw(H) 

a"------t-~-V_u ______ t_P_H_'~_v_u ____ __ 

Waveform 1. Propagation Delay Clock To Output, Clock 
Pulse Widths, and Maximum Clock Frequency 

Waveform 3. Propagation Delay, Data To 
Outputs 

Waveform 2. Propagation Delay,Enable to Outputs 
And Enable Pulse Width 

Waveform 4. Data Setup And Hold Times 

Waveform 5. Data Setup And Hold Times 

June 1989 

ov 
Waveform 6. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

OE 

VoL+0.3V ----""-.. 
Waveform 7. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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minimum propagation delays are being 
derated by 0.2ns. This is reflected by a 
note at the bottom of Table 4. 

TEST CIRCUITS AND 
WAVEFORMS 
The soon load resistor, RL to ground, as 
descr.ibed in Figure 1, acts as a ballast to 
slightly load the totem-pole pull-up and 
limit the quiescent High-state voltage to 
about +3.SV. Otherwise, an output would 
rise quickly to about +3.SV, but then 
continue to rise slowly up to about +4.4V. 
On the subsequent High-to-Low transi
tion, the observed tPHL would vary slightly 
with duty cycle, depending on how long 
the output voltage was allowed to rise 
before switching to the Low state. Per
haps more importantly, the soon load to 

ground can be a high frequency, passive 
probe for a sampling scope, which costs 
much less than the equivalent high im
pedance probe. Alternately, the soon 
load to ground can be simply be a 4SOn 
resistor feeding into a son coaxial cable 
leading to a sampling scope input con
nector, with the internal son termination 
of the scope completing the path to 
ground. Note that with this scheme there 
should be a matching cable from the de
vice input pin to the other input of the 
sampling scope; this also serves as a 
son termination for the pulse generator 
that supplies the input signal. 

Figure 2, Test Circuit for 3-state outputs, 
shows a second soon resistor from the 
device output to switch. For most meas
urements this switch is open; it is closed 
for measuring a device with Open collec
tor outputs and for measuring one set of 
the enable/disable parameters (Low-to
OFF and OFF-to-Low) of a 3-state out
put. With the switch closed, the pair of 
soon resistors and the +7.0V supply 
establish a quiescent High level of +3.SV, 
which correlates with the High-level dis
cussed in the preceding paragraph. 

As shown in Figure 3, AC Waveforms for 
FAST74F373, 74F374, the disable times 
are measured at the point where the out
put voltage has risen or fall en by 0.3V 
from the quiescent level (i.e., Low for 
tPLH 

2 
or High for tPHL 

2
). 

Since the rising or falling waveform is RC-
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PULSE 
GENERATOR 

DEFINITIONS 
RL = Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to ZOUT of 

pulse generators. 
Figure 1. Test Circuit For Totem-Pole Outputs 

PULSE 
GENERATOR 

Vee 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

Your 

RL = Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to z0 UT of 

pulse generators. 

Figure 2. Test Circuit For 3-State Outputs 

controlled, 0.3V of change is more linear 
and is less susceptible to exrternal influ
ences. 

More importantly, from the system 
designer's point of view, 0.3V is adequate 
to ensure that a device output has turned 
OFF. It also gives system designers more 
realistic delay times to use in calculating 
minimum cycle times. 

Good, high frequency wiring practices 
should be used in constructing test jigs. 
Leads on the load capacitor should be as 
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short as possible to minimize ripples on 
the output waveform transitions and to 
minimize undershoot. Generous ground 
metal should be used for the same rea
sons. A V cc bypass capacitor should be 
provided at the test socket, also with 
minimum lead lengths. Input signals 
should have rise and fall times of 2.Sns, 
and signal swing of OV to +3.0V, 1.0MHz 
square wave is recommended for most 
propagation delay tests. The repetition 
rate must necessarily be increased for 
testing f MAx· Two pulse generators are 
usually required for testing such parame-
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DC SYMBOLS AND DEFINITIONS V 
OHMIN High-level output voltage: 

Voltages - All voltages are referenced to 
ground. Negative voltage limits are speci
fied as absolute values (i.e., -1 OV is 
greater than -1.0V). 

Vee 

VIHMIN 
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Supply voHage: The range 
of power supply voltage over 
which the device is guaran
teed to operate within the 
specified range. 

Input clamp diode voltage: 
The most negative voltage at 
an input when the specified 
current is forced out of that 
input terminal. This parame
ter guarantees the integrity 
of the input diode intended to 
clamp negative ringing at the 
input terminal. 

High-level Input voltage: 
The range of input voltages 
recognized by the.device as a 
logic High. 

High-level Minimum Input 
voltage: This value is the 
guaranteed input High 
threshold for the device. The 
minimum allowed input High 
in a logic system. 

Low-level Input voltage: 
The range of input voltages 
recognized by the device as a 
logic low. 

Low-level Maximum Input 
voltage: This value is the 
guaranteed input Low 
threshold for the device. The 
maximum allowed input Low 
in a logic system. 

Measurement voltage: The 
reference voltage level on AC 
waveforms for determining 
AC performance. Usually 
specified as 1.5V for the 
FAST family. 

VOLMAX 

The minimum guaranteed 
High voltage at an output 
terminal for the specified 
output current IOH and at the 
minimum V cc value. 

Low-level output voltage: 
The maximum guaranteed 
Low voltage at an output ter
minal sinking the sopecif ied 
load current IOI.. 

Positive-going threshold 
voltage: The input voltage 
of a variable threshold de
vice which causes operation 
according to specification at 
the input transition rises 
from below VT- (Min). 

Negative-going threshold 
voltage: The input voltage 
of a variable threshold de
vice which causes operation 
according to specification at 
the input transition falls from 
from above VT+ (Max) 

Currents - Positive current is defined as 
conventional current flow into a device. 
Negative current is defined as conven
tional current flow out of a device. All 
current limits are specified as absolute 
values. 

Supply current: The cur
rent flowing into the V cc. 
supply terminal of the circuit 
with specified input condi
tions and open outputs. In
put conditions are chosen to 
guarantee worst-case oper
tation unless specified. 

Input leakage current: The 
current flowing into an input 
when the maximum allowed 
voltage is applied to to the 
input. 

High-level Input current: 
The current flowing into an 
input when a specified High 
level voltage is . applied to 
that input. 
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Low-level Input current: 
The current flowing out of an 
input when a specified Low
level voltage is applied to 
that input. 

Output current: The output 
current that is approximately 
one half of the short-circuit 
output current (108) 

High-level output current: 
The leakage current flowing 
into a turned off open collec
tor output with a specified 
High-level output voltage 
applied. For devices with . a 
pull-up circuit, the 10 H is the 
current flowing out of an 
output which is in the High
level state. 

High-level output current: 
The current necessary to 
guarantee the Low to High 
transition in a 30 ohm trans
mission line on the incident 
wave. 

Low-level output current: 
The flowing into an output 
which is the Low-level state. 

Low-level output current: 
The current necessary to 
guarantee the High to Low 
transition in a 30 ohm trans
mission line on the incident 
wave. 

Short-circuit output cur
rent: The current flowing out 
of an output which is in the 
High-level state when that 
output is short circuit to 
ground. 

OFF-state output current 
High: The current flowing 
into a disabled 3-state out
put with a specified High 
level output voltage applied. 

OFF-state output current 
Low: The current flowing 
out of a disabled 3-state out
put with a specified Low 
level output voltage applied. 
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Maximum clock frequency: 
The maximum input fre
quency at a clock input for 
predictable performance. 
Above this frequency the 
device may cease to func
tion. 

Propagation delay time: 
The time between specified 
reference points on the input 
and the output waveforms 
with the output changing 
from the defined Low- level to 
High- level. 

Propagation delay time: 
The time between specified 
reference points on the input 
and the output waveforms 
with the output changing 
from the defined High- level 
to Low- level. 

Output Disable time from 
High level to a 3-state out
put: The delay time between 
the specified reference 
points on the input and output 
voltage waveforms with the 
3-state output changing from 
the High- level to a high im
pedance "OFF" state. 

Output Disable time from 
Low level of a 3-state out
put: The delay time between 
the specified reference 
points on the input and output 
voltage waveforms with the 
3-state output changing from 
the Low- level to a high im
pedance "OFF" state. 

Output Enable time to a 
Low level of a 3-state out
put: The delay time between 
the specified reference 
points on the input and output 
voltage waveforms with the 
3-state output changing from 
a high impedance "OFF" 
state to a High- level. 

Output Enable time to a Low 
level of a 3-state output: The 
delay time between the speci
fied reference points on the 
input and output voltage wave
forms with the 3-state output 
changing from a high imped
ance "OFF" state to a Low 
level. 

Setup time: The interval im
mediately preceding the active 
transition of the timing pulse 
(usually the clock pulse) or 
preceding the transition of the 
control input to its latching 
level, during which interval the 
data to be recognized must be 
maintained at the input to en
sure its recognition. A negative 
setup time indicates that the 
correct logic level may be initi
ated sometime after the active 
transition of the timing pulse 
and still be recognized. 

Hold time: The interval imme
diately following the active 
transition of the timing pulse 
(usually the clock pulse) or 
preceding the transition of the 
control input to its latching 
level, during which interval the 
data to be recognized must be 
maintained at the input to en
sure its recognition. A negative 
hold time indicates that the 
correct logic level may be re
leased prior to the active tran
sition of the timing pulse and 
still be recognized. 

Pulse width: The time be
tween the reference point on 
the leading and trailing edges 
of a pulse. 

Recovering time: The time 
between the reference point on 
the trailing edge of an asyn
chronous input control pulse 
and the reference point on the 
activating edge of a synchro
nous (clock) pulse input such 
that the device will respond to 
the synchronous input. 
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lrHL 

Transition time, Low to 
High: The time bettween 
two specified reference 
points on a waveform, nor
mally 10% and 90% points, 
that is changing from Low to 
High. 

Transition time, High to 
Low: The time bettween two 
specified reference points 
on a waveform, normally 
90% and 10% points, that is 
changing from High to Low. 

Clock Input and rise and 
fall times: 10% and 90% 
value. 
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INTRODUCTION 
The properties of high-speed FAST logic 
circuits dictate that care be taken in the 
design and layout of a system. 

Some general design considerations are 
included in this section. This is not in
tended to be a thorough guideline for 
designing FAST systems, but a reference 
for some of the constraints and tech
niques to be considered when designing a 
high-speed system. 

HANDLING PRECAUTIONS 
As described in the circuit characteristics 
section, FAST devices are susceptible to 
damage from electrostatic discharge 
(ESD). 
• Signetics FAST devices are shipped in 
conducting foam or anti-static tubes and 
foil-lined boxes to minimize ESD during 
shipment and unloading. 
• Before opening the shipment of FAST 
devices, make sure that the individual is 
grounded and all handling means (such 
as tools, fixtures, and benches) are 
grounded. 
•After removal from the shipping material, 
the leads of the FAST devices should 
always be grounded. In other words, 
FAST devices should be placed leads
down on a grounded surface, since un
grounded leads will attract static charge. 
• Do not insert or remove devices in sock
ets with power applied. Ensure that power 
supply transients, such as occur during 
power turn on-off, do not exceed absolute 
maximum ratings. 
• After assembly on PC boards, ensure 
that ESD is minimized during handling, 
storage or maintenance. 
•FAST inputs should never be left floating 
on a PC board. This precaution applies to 
any TIL family. As a temporary measure, 
a resistor with a resistnace greater than 10 
kO should be soldered on the input. The 
resistor will limit accidental damage if the 
PC board is removed and brought into 
contact with static-generating material. 

INPUT CLAMPING 
FAST circuits are provided with clamp 
diodes on the device inputs to minimize 
negative ringing effects. These diodes 
should not be used to clamp negative DC 
voltages or long duration, negative 
pulses. Certain FAST part types with the 
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Design 
Considerations 

NPN base input structure also provide 
clamping of positive overshoots. 

UNUSED INPUTS 
Proper design rules dictate that all 
unused inputs on TIL devices be tied 
either High or Low. This is especially 
important with FAST logic. 

Electrically open inputs can degrade AC 
noise immunity as well as the switching 
speed of the device. Small geometries 
make FAST more susceptible to damage 
by ESD than other TIL families. Tying in
puts to V cc or GND, directly or through a 
resistor, protects the device from in-cir
cuit electrostatic damage. Additionally, 
while most unconnected TIL floats High, 
FAST devices with NPN inputs float Low. 
FAST devices do not require an input 

resistor to tie the input High. Inputs can be 
connected directly to V cc as well as 
ground. 

Possible ways of handling unused inputs 
are: 

1. Unused active-High NANO or AND 
inputs to V cc· The inputs should be main
tained at a voltage greater than 2. 7V, but 
should not exceed the absolute maxi
mum rating. 
2. Connect unused active-High NOR or 
OR inputs to ground. 
3. Tie unused active-High NANO or AND 
inputs to a used input of the same gate, 
provided that the High-level fanout of the 
driving circuit is not impaired. 
4. Connect the unused active-High 
NANO or AND inputs to the output of an 
unused gate that is forced High. 

MIXING FAMILIES WITH OTHER 
TTL FAMILIES 
Mixing the slowerTIL families such as 74 
and 74LS with the higher speed families 
such as 7 4F is possible but must be done 
with caution. Each family of TIL devices 
has unique input and output characteris
tics optimized to achieve the desired 
speed or power features. 

The unique speed/power characteristics 
of FAST devices are achieved partially by 
the internal fast rise and fall times, as well 
as those at input and output modes. 
These fast transitions can cause noise of 
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various types in a system. Power and 
ground line noise are generated by the 
faster transitions of the current in the 
output load capacitance. Signal line noise 
can also be generated by the fast output 
transitions. 
The noise generated by 7 4F devices can 
be minimized in systems designed with 
shorter signal lines, good ground planes, 
well-bypased power distribution net
works, layouts that minimize adjacent 
signal lines that run parallel, and im
proved impedance matching in signal 
lines to reduce transmission line type 
reflections. 

INPUT-OUTPUT LOADING AND 
FAN-OUT TABLE 
For convenience· in system design, the 
input-output loading and fan-out charac
tristics of each circuit are specified in 
terms of unit load and actual load value. 
One FAST Unit Load (U.l.) in the High 
state is defined as 20µA; thus both the 
input leakage current, 1

1
, and output High 

current-sourcing capability, IOH' are nor
malized to 20µA. 
Similarly, one FAST Unit Load (U.L.) in 

the Low state is defined as 0.6mA and 
both the input Low current, Ill' and input 
Low current-sinking capability, IOL' are 
normalized to 0.6mA. 

For added convenience, the actual load 
value in amperes is listed in the column 
adjacent to U.L.. 

On some FAST devices, high-impedance 
NPN base input structure has been util
ized. With this structure, the Low level 
input current, Ill' has been reduced to 
20µA. This characteristics is 30 times 
lower than the requirement of devices us
ing the conventional input structure. This 
feature improves fan-out in the Low state 
and can help reduce part count in system 
design by eliminating buffers in some 
applications. 

CLOCK PULSE REQUIREMENTS 
All FAST clock inputs are buffered to in
crease their tolerance of slow postive
clock edges and heavy ground noise. 
Nevertheless, the rise time on positive
edge-triggered devices should be less 
than the nominal clock-to-output delay 
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Table 1 LOADING COMPARISONS 

DRIVEN DEVICE FAMILY 

74F 74F(NPN) 74LS 74 74S 8200/9300 82800 
DRIVING 
DEVICE 11L (Max) 
FAMILY 10 L(Mln) 

2.0mA l 0.6mA 20µA 0.4mA 1.6mA 1.6mA 0.4mA 

Maximum Number of Loads Driven 

74F 20mA 33 1,000 50 12.5 10 

74F(NPN) 64mA 106 3200 160 40 32 

74LS 8mA 13 400 20 5 4 

74LS Buffer 24mA 40 1,200 60 15 12 

74 16mA 26 800 40 10 8 

74Buffer 40mA 78 2,400 120 30 24 

745 20mA 33 1,000 50 12.5 10 

745 Buffer 60mA 100 3,000 150 37.5 30 

measured betwween 0.8 to 2.0V levels of 
the clock driver for added safety margin 
against heavy ground noise. Not only a 
fast rising, clean clock pulse is required, 
but the path between the clock drive and 
clock input of the device should be well 
shielded from electromagnetic noise. 

INPUT LOADING AND OUTPUT 
DRIVE COMPARISON 
The logic levels of all TTL products are 
fully compatible with each other. How
ever, the input loading and the output 
drive characteristics of each family are 
different and must be taken into consider
tion when mixing them in a system. Table 
1 shows the relative drive capabilities of 
each family for commercial temperature 
and voltage ranges. 

FAST OUTPUTS TIED 
TOGETHER 
The only FAST outputs that are designed 
to be tied together are open collector and 
3-state outputs. Standard FAST outputs 
should not be tied together unless their 
logic levels will always be the same; either 
High or Low. When connecting open col
lector or 3-state outputs together, some 
general guidelines must be observed. 

OPEN COLLECTOR OUTPUT 
These devices must be used whenever 
two or more OR-tied outputs will be at 
opposite logic levels at the same time. 
These devices must have pull-up resistor 
(or resistors) added between the OR-tie 
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connector and V cc to establish an active
High level. Only special high voltage buff
ers can be tied to a higher voltage than 
V cc· The minimum amd maximum size of 
the pull-up resistor is determined 

R(Min)= 

R(Max) = 

where: 

Vcc(Max)-VOL 

1oL-N2 (Ill) 

v cc(Min)-V OL 

N,(IOH)-N2 (llH) 

10L = Minimum 10 L guarantee 

or OR tie elements 
N2(1

1
L} = Cumulative maximum input 

Low current for all inputs tied 
to OR-tie connection. 

N1(10H) =Cumulative maximum output 
High leakage current for all 
outputs tied to OR-tie 

connection. 
N

1
(11H} =Cumulative maximum input 

High leakage current for all 
outputs tied to OR-tie 
connection. 

If a resistor divider network is used to 
provide the High level, the R (Max) must 
be decreased enough to provide the re
quired [V 0H/R (pull-down)] current 

3-STATE OUTPUTS 
3-state outputs are designed to be tied 
together, but are not designed to be ac
tive simultaneously. In order to minimize 
noise and protect the outputs from exces
sive power dissipation, only one 3-state 
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12 50 

40 160 

5 20 

15 60 

10 40 

30 120 

12 50 

37 150 

output should be active any time. This 
generally requires that the output enable 
signals be non-overlapping. When TTL 
decoders are used to enable 3-state out
puts, the decoder should be disabled 
while the address is being changed. 
Since all TTL decoder outputs are subject 
to decoding spikes, non-overlapping sig
nals cannot normally guarantee when the 
address is changing. 

Since most 3-state output enable signals 
are active-Low, shift register or edge
triggered storage registers provide good 
output enable buffers. Shift registers with 
one circulating Low bit, such as the 'F164 
or'F194, are ideal for sequential enable 
signals. The'F174or'F273canbeusedto 
buffer enable signals from TTL decoders 
or microcode (ROM} devices. Since the 
outputs of these registers will change 
from Low-to-High faster than from High
to-Low, the selection of one device at a 
time is assured. 

GND 
Good system design starts with a well 
thought out ground layout. Try to use 
ground plane if possible. This will save 
headaches later on. If ground strip is 
used, try to reduce ground path in order to 
minimize ground inductance. This pre
vents crosstalk problems. Quite often, 
jumper wire is used for connecting to 
ground at the breadboarding stage, but a 
solid ground must be used even at the 
breadboarding stage. 
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Vee 
Typical dynamic impedance of un-by
passed V cc runs from 500 to 1000. 
depending on V cc and GND configura
tion. This is why a sudden current de
mand, due to an IC output switching, can 
cause momentary reduction in V cc un
less a bypass (decoupling} capacitor is 
located near V cc· 

Not only is there a sudden current de
mand due to output switching transient, 
there is also a heavy current demand by 
the buffer driver. Assuming the buffer 
output sees a 500 dynamic load and the 
buffer Low-to-High transition is 2.SV, the 
current demand is SOmA per buffer. If it is 
an octal buffer, the current demand could 
be 0.4mA per package in 3ns time! 

The next step is to figure out the capaci
tance requirement for each bypass ca
pacitor. Using the previously-mentioned 
octal buffer and assuming the V cc droop 
is 0.1V, 
then C is: 
C =0.4A X 3 X 1 o-9 sec/0.1 V 

=12 X 10F9 
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This formula is derived as follows: 
cO=CV 

by differentiation: 

AOh~t = CAV/At 
since 

AO/At= i 
the equation becomes 

i = CAV/At 
hence 

C= iAt/AV 

Select the C bypass <!:0.02µF and try to 
use a high quality RF capacitor. Place one 
bypass capacitor for each buff er and one 
bypass capacitor every two other types of 
IC packages. Make sure that the leads 
are cut as short as possible. 
In addition, place bypass capacitors on a 
board to take care of board-level current 
transients. 

CROSS-TALK 
The best way to handle cross-talk is to 
prevent it from occuring in the first place; 
quick-fixes are troublesome and costly. 
To prevent cross-talk, maximize spacing 
between signal lines and minimize spac
ing between signal lines and ground lines. 
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Preferably, place ground lines between 
signals. For added precaution, add a 
ground trace alongside either the poten
tial cross-talker or the cross listener. 

For back-plane or wire-wrap, use twisted 
pair for sensitive functions such as clocks, 
asynchronous set or reset, or asynchro
nous parallel load. In flat cable, make 
every other conductor ground. 

For multilayer P.C. boards, run signal 
lines in adjacent planes perpendicular to 
prevent magnetic coupling, and limit ca
pacitive coupling. Use power shield (V cc 
or ground plane} in between signal 
planes. 

Since any voltage change, noise or other
wise, arriving at the unterminated end of 
transmission lines double in amplitude, 
even a partially terminated line reduces 
the amplitude of the signal (noise or oth
erwise) appearing at the end of the line; 
therefore, using a terminating resistor 
whose value is equal to the line character
istics impedance will help reduce cross 
talk. 
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INTRODUCTION 
Effective January 1, 1985, this section has 
been superceded by the 1985 Military 
Product Data Manual. Information regard
ing the manual can be obtained from the 
Military Division in Sacramento. (916) 
925-6700. 

MILITARY STANDARD 
PRODUCTS 
The Signetics Military product line offering 
includes JAN Qualified Class Sand B, and 
Class B vendor standard products. These 
products are designed to offer our cus
tomers the optimum of quality, reliability, 
delivery and cost. The benefits of these 
products provide our customers: 
• Industry wide standardization 
• Fewer custom specifications. 
• Cost savings associated with larger lots. 
•Better lead times by reducing specifica 
tion negotiation time and allowing off-the
shelf procurement. 
•Industry standard marking. 

JAN QUALIFIED PRODUCT 
JAN qualified products are offered to give 
our customers the highest quality and 
reliability. The JAN processing levels 
(Class Sand 8) are a result of the Govern
ments product standardization programs, 
and our JAN production lines are certified 
by the qualifying activity, the Defence 
Electronics Supply Center (DESC). Sig
netics strongly recommends the use of 
JAN products, which are listed on the MIL
M-38510 Qualified Products List (QPL). 

JAN qualified products are fabricated, 
assembled, tested, and inspected in U.S. 
Government certified facilities in Sun
nyvale, California (wafer fab); Orem Utah 
(waferfab, assembly; and in Sacramento, 
California (burn-in, test, quality confor
mance inspection). 

Testing and inspection to MIL-M-38510 is 
monitored by resident Government 
Source Inspection (GSI) personnel repre
senting the Defense Contract Administra
tion Services (DCAS). 
DESC prohibits any customer imposed 
additions, deviations, omissions, or waiv
ers on procurement of JAN products. 
Products must conform to Government 
specifications prior to shipment and are 
verified by Signetics Quality Control. A 
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Cerificate Conformance and Procure
ment Traceabilty is supplied with each lot 
shipped. 

JAN Qualified products are listed in QPL-
38510, issued periodically by DESC. For 
current OPL information, customers may 
contact their local sale represenattive, 
Military Marketing in Sacramento, or di
rectly with DESC EOM at (513) 296-
6355. The JAN products listed herein 
should be considered valid only on its 
date of publication. 

These categories of product conform to 
Oualilty Levels A and B of MIL-HDBK-
217 (n0=0.5 Class S, 1.0 for Class 8). 

The example at the bottom of this page 
illustrates the part numbering system for 
JAN products, the part number is per 
MIL-M-38510. 

SIGNETICS CLASS B 
STANDARD PRODUCT (RB) 

Signetics Class B Standard product is 
offered for use when no JAN product is 
qualified on the OP, DESC Drawing prod
uct is not available, or when program 
requirements allow the use of vendor 
standard product. 

Class B standard product cont or ms to 
MIL-STD-883, general provisions Para
graph 1.2.1 (and its sub-paragraphs), 
except where noted. (See Product Non
compliance Section of Miltary Data Book 
and/or Hand Book). No other claims, 
expressed or implied, are made of 
equivalence to JAN product or to MIL-
38510. Signeticcs compliant product 
also conforms with JEDEC Publication 
101, except for marking content. 

Electronic test requirements are as stated 
in the most current Slgnetlcs Military 
Data Manual only. 
• 100% final electrical tests include all 
Data Manual parameter limits, test condi
tions, and temperature applicable to 
Subgroups 1, 2, 3, 7, and 9 of MIL-STD-
883, Method 5004 for digital products, or 
to Subgroups 1, 2, 3, 3, and 9 for Linear 
Products. 
• Group A sample electrical inspection 
tests include all final electrical subgroups 
as well as all othe Data Manual parame
ters with specified minimum or maximum 
limits. 
• End point electrical tests used for QCI 
inspection sampling (Groups C and D) 
are those Data Manual parameter limits, 
test conditions, and temperatures appli
cable to Group A Subgroups 1, 2, annd 3 
per MIL-STD-883, Method 5005, or to 
Subgroup 1 for Linear Products. 

Data Manual parameters which have no 
specified minimum of maximum limits 
(typical performance only) are not tested. 
Parameters which have limits specified at 
25°C only, are tested only at that tem
perature. Detailed parameter assign
ment to subgroups and other test detail 
are contained in documented Signetics 
internal Product Electrical specifications, 
and are available upon request. Actual 
test program symbolics area availble for 
customer review at the factory, but are 
considered proprietary and will not be 
copied or otherwise distributed outside of 
Signetics. 

QCI Groups A and 8 testing are per
formed on all products and packages per 
MIL-M-38510and MIL-STD-883, Method 
5005. Signetics utilize inline Group A and 
alternate Group B for all lines. 

fh Lead Finish Designator 
Case Outline Designator 
Device Class Designator 
Device Type 

.___ _____ Slash Sheet 
L----------General Specification 

JAN Certification Mark 
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QCI Groups C and D are routinely per
formed on all compliant families and 
package types. 

Waivers, deviations, or exceptions of 
any kind deemed necessary in the 
course of the contracts must be issued in 
accordance with DOD-STD-480. 
Should Signetics have knowledge of the 
need for waivers at the time of response 
to quote (RFQ) or order entry, that infor
mation will be transmitted prior to order 
entry. 

Package types which do not have case 
outline letters assigned in 
MIL-M-38510, Appendix C, will be as
signed case outline letters per JEDEC 
Publication 101. 

The Signetics Standard Product Assur
ance Plan documentation is available 
for customer review at the factory, and 
is considered proprietary. 

This category of product conforms to 
quality level 8-2 of MIL-HD-BK-217 
(1t0=6.5). 

For Class B Standard Product, the part 
number is listed as follows: 

1 .__ ______ Lead Finish Designator 

....._ ______ Case Outline Designator 

....._ _______ Device Class Designator 

'----------- Generic Device Type 

5-4 
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Signetics 

FAST Products 

FUNCTION TABLE 

INPUTS OUTPUT 

Ona Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

LOGIC DIAGRAM 

Vee= Pin 14 
GND= Pin 7 

an 

H 

H 

H 

L 

PIN CONFIGURATION 

TOP VIEW 

March 3. 1989 

FAST 74FOO 
Gate 
Quad 2-lnput NAND Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74FOO 3.4 ns 4.4 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

14-Pin Plastic DIP N74FOON 

14-Pin Plastic SO N74FOOD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dna' Dnb Data inputs 1.011.0 20µA/0.6mA 

an Data output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

2 4 5 9 10 12 13 

Vee· Pin 14 
GND= Pin 7 

3 6 8 11 

6-3 

LOGIC SYMBOL (IEEE/IEC) 

2 

4 

5 

9 

10 

12 

13 

& 

853-0325-95940 



Signetics FAST Products Product Specification 

Gate FAST 74FOO 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

'1 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA 
input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
1ccH Vee= MAX 

VIN =GND 1.9 2.8 mA 
Supply current (total) 

1ccL VIN =4.5V 6.8 10.2 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = 5V, TA= 2s0c. 
3. Not more than one output~ould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimiz& internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 

March 3, 1989 6-4 



Signetics FAST Products 

Gate 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 

tPHL Ona• Dnb to On 

AC WAVEFORMS 

Waveform 1. 
For Inverting Outputs 

NOTE: For all waveforms, VM= 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

March 3, 1989 6-5 

Min 

2.4 
2.0 

FAMILY 

74F 

Product Specification 

FAST 74FOO 

LIMITS 

TA=+2S°C TA =0°C to +70°C 

vec=SV Vee :SV±10% 
UNIT CL :SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

3.7 5.0 2.4 6.0 
3.2 4.3 2.0 5.3 ns 

tw AMP(V) 

ov 

tTMdt~ 

ITLH(t~ 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FUNCTION TABLE 

INPUTS OUTPUT 

Ona Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

LOGIC DIAGRAM 

Vee· Pin 14 
GND- Pin 7 

an 

H 

L 

L 

L 

PIN CONFIGURATION 

TOP VIEW 

November 29, 1988 

Vee 

Q3 

D3b 

D3a 

02 
9 D2b 

FAST 74F02 
Gate 
Quad Two-Input NOR Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SU~PLY CURRENT 

DELAY (TOTAL) 

74F02 3.4 ns 4.4mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F02N 

14-Pin Plastic SO N74F02D 
--'-

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0na' Dnb Data inputs 1.011.0 20µAI0.6mA 

an Data output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

2 3 5 6 8 9 11 12 

Vee• Pin 14 
GND• Pin 7 

1 4 10 13 

6-6 

LOGIC SYMBOL (IEEE/IEC) 

2 

3 

5 

6 

8 

9 

11 

12 

853-0326-95204 



Signetics FAST Products Product Specification 

Gate FAST 74F02 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 ac 

TSTG Storage temperature -65 to +150 ac 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 ac 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vec 2.5 v 
VOH High-level output voltage 

V1H = MIN, t0 H = MAX ±5%Vce 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H =MIN, IOL =MAX ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

'1 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

1
1L 

Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
1ccH Vee= MAX 

3.0 5.6 mA 
Supply current (total) 4 

1ccL 
7.0 13.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 109 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, las tests should be performed last. 

4. Ice is measured with outputs open. 

November 29, 1988 6-7 



Slgnetlcs FAST Products 

Gate 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 

tPHL Ona' Dnb to On 

AC WAVEFORMS 

Waveform 1. 
For Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. · 

November 29, 1988 6-8 

Min 

2.5 
2.0 

FAMILY 

74F 

Product Specification 

FAST 74F02 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

vee=SV Vee =SV±10% 
UNIT CL :SOpF CL= SOpF 

RL =soon RL= soon 

Typ Max Min Max 

4.4 5.5 2.5 6.5 
3.2 4.3 2.0 5.3 ns 

tw AMP(V) 

ov 

tlHdt,> 

lyLH(t~ 

tw ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FUNCTION TABLE 

INPUT OUTPUT 

A 

L 

H 
H = High voltage level 
L = Low voltage level 

LOGIC DIAGRAM 

1 [>o 1A 

3 [>o 2A 

5 [>o 3A 

9 [>o 4A 

11 [>o 5A 

13 [>o 6A 

Vee· Pin 14 
GND- Pin 7 

PIN CONFIGURATION 

1A 

1V 

2A 

3A 

3Y 

('\,..t,..hor 7 1 QAA 

TOP VIEW 

y 

H 

L 

2
1v 

4 
2v 

6 
3V 

8 
4V 

1osv 

12 6v 

Vee 

6A 

&Y 

5A 

SY 

FAST 74F04 
Inverter 
Hex Inverter 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F04 3.5 ns 

ORDERING INFORMATION 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

6.9mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°C to +70°C 

N74F04N 

N74F04D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

nA Data input 1.0/1.0 20µA/0.6mA 

n'Y Data Output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

3 5 9 11 13 

1A 2A 3A 4A 5A &A 

1Y 2Y 3Y 4Y 5Y &Y 

2 4 6 8 10 12 

Vcc·Pin14 
GND- Pin7 

LOGIC SYMBOL (IEEE/IEC) 

3 

5 

9 

11 

13 

853-0327-94762 



Signetlcs FAST Products Product Specification 

Inverter FAST 74F04 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

Your Voltage applied to output in High output state -0.5to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 UNIT 

Min Typ2 Max 

Vee= MIN, v,L =MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
v,H = MIN, loH = MAX ±5%Vcc v 2.7 3.4 

Vee= MIN, v,L =MAX ±10%Vcc 0.35 0.50 v 
VOL. Low-level output voltage 

v,H = MIN, IOL =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output curren~ Vee= MAX -60 -150 mA 

1cc 
1ccH Vee= MAX 

V1N=GND 2.8 4.2 mA 
Supply current (total) 

1ccL V1N=4.5V 10.2 15.3 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 

October 7, 1988 6-10 



Signetics FAST Products 

Inverter 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH 
tPHL 

Prop~ation delay 
Ato Waveform 1 

AC WAVEFORMS 

A 

y 

Waveform 1. 

Propagation Delay for Input to Output 

NOTE: For all waveforms, V M = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 1---+-<0-1-----, 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 

October 7, 1988 6-11 

Min 

2.4 
1.5 

FAMILY 

74F 

Product Specification 

FAST 74F04 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

vcc=SV vcc=SV±10% 
UNIT CL :SOpf CL= SOpf 

RL =soon RL =soon 

Typ Max Min Max 

3.7 5.0 2.4 6.0 
3.2 4.3 1.5 5.3 ns 

tw AMP(V) 

OV 

tTHL(t( 

trui<t,> 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate •w tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• Open Collector output drive 
64mA 

• High speed 

• 12V output termination 
voltage 

• Symmetrical propagation delays 

PIN CONFIGURATION 

74F06 

TOP VIEW 

Seotember 2. 1988 

FAST 74F06, 74F07 
Inverter /Buffer /Drivers 
74F06 Hex Inverter Buffer/Driver (Open Collector) 
74F07 Hex Buffer/Driver (Open Collector) 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY 

DELAY (TOTAL) 

74F06 3.Sns 18mA 

74F07 4.Sns 21mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

CURRENT 

PACKAGES Vee = 5V±10%; TA = 0°c to +.70°C 

14-Pin Plastic DIP N74F06N, N74F07N 

14-Pin Plastic SO N74F06D, N74F07D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dn Data input 1.0/1.0 20µA/0.6mA 

on Data output ('F06) OC/106.7 OC/64mA 

on Data output ('F07) OC/106.7 OC/64mA 

NOTE: 
1. One (1 .0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
2. OC =Open Collector. 

LOGIC SYMBOL 

74F06 

1 3 5 9 11 13 

2 4 6 8 10 12 

Vee =pin 14 

GND =pin 7 

~-1? 

LOGIC SYMBOL(IEEE/IEC) 

74F06 



Signetlcs FAST Products 

Inverter /Buffer /Drivers 

PIN CONFIGURATION 

74F07 

TOP VIEW 

LOGIC DIAGRAM 

74F06 

DO ~ ao 
01 ~ -Q1 

02 ~ -Q2 

03 ~ Q3 

04 ~ -Q4 

D5 ~ -as 
Vee =pin 14 

GND =pin 7 

DO 

01 

02 

03 

04 

05 

LOGIC SYMBOL 

74F07 

1 3 5 9 11 13 

2 4 6 8 10 12 

Vee =pin 14 

GND =pin 7 

74F07 

~ 
~ 
~ 
~ 
~ 
~ 

ao 
Q1 

Q2 

Q3 

Q4 

as 

Product Specification 

74F06, 74F07 

LOGIC SYMBOL IEEE/IEC) 

74F07 

3 

5 

9 

11 

13 

FUNCTION TABLE 

OUTPUTS 
INPUTS 

74F06 74F07 

Dn 

L 

H 

H = High voltage level 
L = Low voltage level 

an an 

H L 

L H 

4 

6 

8 

10 

12 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +12 v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

September 2, 1988 6-13 



Slgnetlcs FAST Products Product Specification 

Inverter /Buffer /Drivers 74F06, 74F07 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
flK Input clamp current -18 mA 

VOH High-level output voltage 12 v 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

'oo High-level output current Vee= MIN, v,L =MAX, VOH =MAX, v,H =MIN 250 µA 

Vee= MIN, ±10%Vee 0.55 v 
VOL Low-level output current V1L =MAX, loL =MAX 

V1H =MIN ±5%Vee 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, I,= 'rK -0.73 -1.2 v 

1, Input current at maximum input voltage Vee =MAX, v, = 7.0V 100 µA 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current Vee= MAX, v, = 0.5V -0.6 mA 

1ccH 5.0 8.0 mA 
74F06 r---

1ecL 30 43 mA 
1cc Supply current [total) Vee= MAX 

1ccH 10 14 mA 
74F07 i-------

1ccL 32 45 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA = 0°c to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=5V Vee :5V±10% 

UNIT CL :50pF CL= 50pF 
RL = 100.Q RL = 100.Q 

Min Typ Max Min Max 

tPLH Propagation delay 
74F06 Waveform 1 2.0 3.5 6.0 1.5 6.5 

tPLH Dn to On 1.5 3.0 5.5 1.0 6.0 
ns 

tPLH Propagation delay 
74F07 Waveform 2 2.0 4.0 6.0 2.0 6.5 

tPLH Dn to On 3.0 5.0 7.0 2.5 7.5 
ns 

September 2, 1988 6-14 



Slgnettcs FAST Products Product Specification 

Inverter /Buffer /Drivers 74F06, 74F07 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Inverting outputs Waveform 2. Propagation Delay For non-Inverting outputs 

NOTE: For all waveforms, V M = 1.SV. 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

18 

16 

14 

z tPLH 

17"" 
L 

~ ------- tPHL 

100 200 300 400 500 600 

NOTE: Load resistor (Q) 

When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tPLH" For example, changing the specified 
pull-up resistor value from 500'2 to 1 oon will improve the tPLH up to 50% with only a slight increase in the tPHL" However, if the value of the 
pull-up resistor is changed, the user must make certain that the total 10 L current through the resistor and the total 11L's of the receivers does not 
exceed the 10L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

Test Circuit for Open Collector Outputs 

DEFINITIONS 

7.0V 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to z00T of 

pulse generators. 

September 2, 1988 

FAMILY 

74F 

6-15 

11----- t w ------41 AMP(V) 

----tw---- ov 
VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate •w 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.Sns 



Signetics 

FAST Products 

FUNCTION TABLE 

INPUTS OUTPUT 

0 na Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

LOGIC DIAGRAM 

Vcc·Pln 14 
GND·Pln7 

Qn 

L 

L 

L 

H 

PIN CONFIGURATION 

TOP VIEW 

June 7, 1988 

1 

1 

Yee 

D3b 

D3a 

03 

02a 

02 

FAST 74F08 
Gate 
Quad Two-Input AND Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F08 4.1 ns 7.1 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

14-Pin Plastic DIP N74F08N 

14-Pin Plastic SO N74F08D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

0na• 0nb Data inputs 1.0/1.0 20µA/0.6mA 

an Data output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

2 4 5 9 10 12 13 
1 & 3 
2 

0oa 0 ob 01a 01b 0 2a 02b 0 3a
0

3b 
4 

5 
6 

9 
8 

0 o 0 1 °2 °3 10 

12 11 
3 6 8 11 13 

Vcc•Pln 14 
GND·Pln7 
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Signetics FAST Products Product Specification 

Gate FAST 74F08 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range o to +70 oc 
TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vec 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vce 0.30 0.50 v 
VOL Low-level output voltage 

VIH = MIN, IOL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

llL Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1cc 
1ccH Vee= MAX 

V1N=4.5V 5.5 8.3 mA 
Supply current (total) 

1ccL V1N=GND 8.6 12.9 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 'os· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Signetics FAST Products 

Gate 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 

tPHL Dna' Dnb to On 

AC WAVEFORMS 

Waveform 1. 

For Non-Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Ry 

Vour 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

September 19, 1988 6-18 

Min 

3.0 
2.5 

FAMILY 

74F 

Product Specification 

FAST 74F08 

LIMITS 

TA= +25"C TA= O"C to +70°C 
v00 :5V Yee =5V±10% 

UNIT CL :50pF CL :50pF 
RL = 500.Q RL = 500.Q 

Typ Max Min Max 
4.2 5.6 3.0 6.6 
4.0 5.3 2.5 6.3 ns 

tw AMP(V) 

ov 
tTHdt~ 

trLH(t ~ 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

PIN CONFIGURATION 

74F10 

TOP VIEW 

January 3, 1989 

Vee 

Doc 

ao 
D2c 

D2b 

D2a 

~ 

FAST 74Fl 0, 74Fl 1 
Gates 
74F10 Triple 3-lnput NANO Gate 
74F11 Triple 3-lnput AND Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F10 3.5ns 3.3mA 

74F11 4.2ns 5.3mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
Vee = 5V±10%; TA = 0°c to +10°c 

14-Pin Plastic DIP N74F10N, N74F11N 

14-Pin Plastic SO N74F10D, N74F11D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dna• Dnb' Dnc Data inputs 1.0/1.0 20µA/0.6mA 

an Data output ('F10) 50/33 1.0mA/20mA 

an Data output ('F11) 50/33 1.0mA/20mA 

NOTE: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

74F10 

1 2 13 3 4 5 9 10 11 

Vee =pin 14 

GND =pin 7 

12 6 8 

6-19 

LOGIC SVMBOL(IEEE/IEC) 

74F10 

& 
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Signetlcs FAST Products Product Specification 

Gates 74Fl0, 74Fll 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

74F11 74F11 74F11 

Vee 
0oc 
ao 

1 2 13 3 4 5 9 10 11 1 
2 

& 

TOP VIEW 

0 2c 

02b 

028 

Q2 

LOGIC DIAGRAM 

Vee =pin 14 

GND =pin 7 

74F10 ow Oa 
O 2 12 'Q 

Ob 0 
13 

OOc 01aw D 4 6 Q 
1b 1 

0 5 
1c D2a8=r D 10 8 -
2b Q2 

D 11 
2c 

Vee =pin 14 

GND =pin 7 

74F11 

12 6 8 

FUNCTION TABLE 

INPUTS 

0 na Onb 0 nc 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

H = High voltage level 
L = Low voltage level 

L 

H 

L 

H 

L 

H 

L 

H 

12 

6 

8 

OUTPUTS 

74F10 74F11 

Qn Qn 

H L 

H L 

H L 

H L 

H L 

H L 

H L 

L H 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to+ 7.0 v 
VIN Input voltage -0.5 to+ 7.0 v 
llN Input current -30 to+ 5 mA 

VOUT Voltage applied to output in High output state -0.5 to+ Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto+70 "C 

TSTG Storage temperature -65 to+ 150 oc 
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Signetics FAST Products Product Specification 

Gates 74Fl0, 74Fll 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

11K Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vce 2.5 v 

VOH High-level output voltage 
±5%Vec VIH =MIN, IOH =MAX 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vce 0.35 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vce 0.35 0.50 v 

-vjK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at 

Vee =MAX, vi= 7.0V 100 µA 
maximum input voltage 

11H High-level input current vcc =MAX, v 1=2.?V 
20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short-circuit output current Vee= MAX -60 -150 mA 

1ecH V1N=GND 1.8 2.1 mA 

'F10 1ccL V1N=4.5V 6.0 7.7 mA 1cc Supply current Vee= MAX 
(total) 1ccH V1N=4.5V 4.7 6.2 mA 

'F11 
1ccL V1N=GND 7.2 9.7 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA = 2s0e. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 
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Gates 74Fl0, 74Fll 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25"C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
Ycc=5V Ycc=5V±10% 

UNIT CL :50pf CL :50pf 

RL = 500'2 RL :500'2 

Min Typ Max Min Max 

tPLH Propagation delay_ 
Waveform 1 

2.4 3.7 5.0 2.4 6.0 ns 
tPHL Ona' Dnb' One to On 

74F10 1.5 3.2 4.3 1.5 5.3 

tPLH Propagation delay 74F11 Waveform 2 
3.0 4.2 5.6 3.0 6.6 ns 

tPHL Ona• Onb' One to On 2.5 4.1 5.5 2.5 6.5 

AC WAVEFORMS 

Wavefonn 1. For Inverting Outputs ('F10) Wavefonn 2. For Non-Inverting Outputs ('F11) 

NOTE: For all waveforms, V M"' 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Ar= Termination resistance should be equal to z0 UT of 

pulse generators. 

January 3, 1989 

FAMILY 

74F 

6-22 

'w AMP(V) 

OV 

'THLl1,) 

tTLH(l,) 

'w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics FAST 74Fl3 
Schmitt Trigger 
Dual 4-lnput NAND Schmitt Trigger 

FAST Products Product Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

74F13 7.8 ns 
DESCRIPTION 

The 74F13 contains two 4-input NANO 
gates which accept standard TTL input ORDERING INFORMATION 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined, jitter-free output signals. In addi
tion, they have greater noise margin than 
conventional NANO gates. Each circuit 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

5.SmA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°C to +70"C 

N74F13N 

N74F13D 

contains a 4-input Schmitt trigger fol- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
lowed by a Darlington level shifter and a 

PINS phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow 
input transitions, and provide different 
input threshold voltages for positive and 

Ona• Dnb' One' Dnd 

00,01 
negative-going transitions. This hyster- NOTE: 

DESCRIPTION 

Data inputs 

Data outputs 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

50/33 1.0mA/20mA 

esis between the positive-going and One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
negative-going input threshold (typically 
800mv) is determined by resistor ratios 
and is essentially insensitive to tempera-
ture and supply voltage variations. As 
long as three inputs remain at a more 
positive voltage than VT+MAx' the gate will 
respond in the transition of the other input 
as shown in Waveform 1. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

Vee 2 4 5 9 10 12 13 1 
& ..rr 

D1d 2 

NC 01c Doa Dob 0 oc 0od 01a 01b0 1c 01d 

NC 
..[]"' 

D1b 
0

o 
0

1 °o D1a 12 

Q1 13 
6 8 

TOP VIEW 

Vee• Pin 14 
GND- Pin 7 
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Slgnet1cs FAST Products 

Schmitt Trigger 

LOGIC DIAGRAM 

Vee= pin 14 

GND= pin 7 

FUNCTION TABLE 

INPUTS 

D~ 
Oa 

D 2 
Ob 6 _ 

D ..D" Oo 
Oc 

5 
DOd 

OUTPUT 

Dna Dnb 0 na Dnb Qn 

L x 
x L 

x x 
x x 
H H 

H = High voltage level 
L = Low voltage level 
X = Don't care 

x x H 

x x H 

L x H 

x L H 

H H L 

D~ 
1• 

D 10 
1b 8 -

..D'" a, 
0 1c 
D 13 

1d 

Product Specification 

FAST 74F13 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOlJT Voltage applied to output in High output state -0.5to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 
TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
11< Input clamp current -18 mA 

IOH High-level output current -1 mA 

la. Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetlcs FAST Products Product Specification 

Schmitt Trigger FAST 74F13 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VT+ Positive-going threshold 
Vee =5.0V 1.5 1.7 2.0 v 

VT- Negative-going threshold Vee =5.0V 0.7 0.9 1.1 v 

A.VT Hysteresis (VT+ - VT- ) Vee =5.0V 0.4 0.8 v 

Vee=MIN, ±10"A.Vee 2.5 v 
VOH High-level output voltage 

V1=VT-MIN' 100 =MAX ±5%Vee 2.7 3.4 v 

Vee=MIN, ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1=VT+MAX' 1oL =MAX ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

IT+ Input current at positive-going threshold Vee =5.0V, vi= VT+ 0 µA 

IT- Input current at negative-going threshold Vee =5.0V, vi= VT- -350 µA 

'1 Input current at maximum input voltage Vee =MAX, vi= 7.0V 100 µA 

11H High-level input current Vee =MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee =MAX, V1=0.5V -0.6 mA 

1os Short circuit output current3 vee=MAX -60 -150 mA 

1eeH V1N=GND 4.5 8.5 mA 

'cc Supply current (total) Vcc=MAX 
1eeL V1N=4.5V 7.0 10.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = SV, TA= 25°e. 
3. Not more than one outputCJf,ould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetlcs FAST Products 

Schmitt Trigger 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 

tpHL Ona' Onb' One• Ond to On Waveform 1 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 
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Min 
4.0 
9.0 

FAMILY 

74F 

Product Specification 

FAST 74Fl3 

LIMITS 

TA= +25°C TA = 0°C to +70°C 
v00 :sv v00 :SV±10% 

UNIT CL :SOpF CL :SOpF 
RL :soon RL =soon 

Typ Max Min Max 
5.5 7.0 4.0 8.0 
11.0 13.5 9.0 13.5 ns 

tw AMP(V) 

ov 

'™d't> 
tTUl(t~ 

tw OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

DESCRIPTION 

The 74F14 contains six logic inverters which 
accept standard TIL input signals and provide 
standard TIL output levels. They are capable 
of transforming slowly changing input signals 
into sharply defined, jitter-free output signals. 
In addition, they have greater noise margin 
than conventional inverters. Each circuit con
tains a Schmitt trigger followed by a Darlington 
level shifter and a phase splitter driving a TIL 
totem-pole output. The Schmitt trigger uses 
positive feedback to effectively speed-up slow 
input transitions, and provide different input 
threshold voltages for positive-going and 
negative-going transitions.This hysteresis be
tween the positive-going and negative-going 
input threshold (typically 800mv) is deter
mined internally by reisistor ratios and is 
insensitive to temperature and supply voltage 
variations. 

PIN CONFIGURATION 

Do Vee 

~ 05 

01 °s 
Q1 04 

02 Q4 

~ 03 

GND a; 
TOP VIEW 

l\lnv<>mh<>r 1 1QAA 

FAST 74Fl4 
Schmitt Trigger 
Hex Inverter Schmitt Trigger 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F14 5.0 ns 18 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10o/o; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F14N 

14-Pin Plastic SO N74F14D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

Dn Data inputs 1.0/1.0 20µA/0.6mA 

an Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

3 5 9 11 13 
.rr 

DO 01 02 03 04 05 
3 

5 

..rr 9 

11 

13 

2 4 6 8 10 12 

Vee· Pin 14 

GND-Pin7 
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Signetlcs FAST Products 

Schmitt Trigger 

LOGIC DIAGRAM 

DO _1 __ ~i-----2 ~ 

Vee= pin 14 

GND =pin 7 

FUNCTION TABLE 

INPUT OUTPUT 

Dn an 

L H 
H L 

H = High voltage level 
L = Low voltage level 

Product Specification 

FAST 74Fl4 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free.,.air temperature range o to +70 oc 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Schmitt Trigger FAST 74F14 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VT+ Positive-going threshold 
Vee =5.0V 1.4 1.7 2.0 v 

VT- Negative-going threshold Vee =5.0V 0.7 0.9 1.1 v 

t:NT Hysteresis (VT+- VT- ) Vee =5.0V 0.4 0.8 v 

Vee =MIN, ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1=VT-MIN' IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee =MIN, ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

Vl=VT+MAX' 1oL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

IT+ Input current at positive-going threshold Vee =5.0V, vi= VT+ 0 µA 

IT- Input current at negative-going threshold Vee =5.0V, vi= VT- -175 µA 

1, Input current at maximun input voltage V cc =MAX, V1 = 7.0V 100 µA 

11H High-level input current Vee =MAX, v, = 2.7V 20 µA 

Ill Low-level input current V cc =MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee =MAX -60 -150 mA 

1ccH VIN=GND 13 22 mA 
1cc Supply current (total) 

Vee =MAX 
1ccL V1N=4.5V 23 32 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Slgnetlcs FAST Products 

Schmitt Trigger 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH 
tPHL 

Propa~tion delay 
on to n 

Waveform 1 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs 

NOTE: For all waveforms, V M = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 
RL = Load resistor; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
RT= Termination resistance should be equal to z0UT of 

pulse generators. 
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Min 

4.0 
3.5 

FAMILY 

74F 

Product Specification 

FAST 74Fl4 

UMllS 

TA= +25"C TA= 0°C to +70"C 
vee=5V Vee= 5V±10% 

UNIT CL :50pF CL :50pF 
RL :5000 RL :5000 

Typ Max Min Max 

6.5 8.5 4.0 9.5 
5.0 6.5 3.5 7.0 ns 

It----- t w ----41 AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

PIN CONFIGURATION 

TOP VIEW 

lA<>r,..h ':i 1 QAQ 

FAST 74F20 
Gate 
Dual 4-lnput NANO Gate 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F20 3.5 ns 2.2mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

14-Pin Plastic DIP N74F20N 

14-Pin Plastic SO N74F20D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Dna• Dnb' One• Dnd Data inputs 1.0/1.0 20µA/0.6mA 

0 0· 01 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

Vee· Pin 14 
GND-Pin7 

6 8 

6-31 

LOGIC SYMBOL (IEEE/IEC) 

2 

12 

13 
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Signetlcs FAST Products 

Gate 

LOGIC DIAGRAM 

D 1 
Oa 

DOb 
2 

0
oc ___ _ 

DOd 
5 

Vee= pin 14 

GND =pin 7 

FUNCTION TABLE 

INPUTS 

Ona Onb 

L x 
x L 

x x 
x x 
H H 

H = High voltage level 
L = Low voltage level 
X = Don't care 

0 nc 

x 
x 
L 

x 
H 

Ond 

x 
x 
x 
L 

H 

9 0 1a 

D 10 
1b 

D ..:..:12~...._-
1c 

D 13 
1d 

OUTPUT 

an 

H 

H 

H 

H 

L 

Product Specification 

FAST.74F20 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

IOH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Slgnetlcs FAST Products Product Specification 

Gate FAST 74F20 

DC ELECTRICAL CHARACTERISTICS _iOver recommended o..Q.erating free-air temperature ral}Q_e unless otherwise notedl. 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Min Typ2 

UNIT 
Max 

Vee= MIN, V1L =MAX ±10%'-'c.c_ 2.5 v 
VOH High-level output voltage 

V1H = MIN, 10H =MAX ±5%Vcc 2.7 3.4 v 

VOL Low-level output·voltage Vee= MIN, V1L =MAX ±10%'-'c.c_ 0.30 0.50 v 
V1H = MIN, loL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11 = llK -0.73 -1.2 v 

II Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

11L Low-level input current Vee= MAX, V1 =0.5V -0.6 mA 

1os Short circuit output current3 
Vee =MAX -60 -150 mA 

11ccH T v1N=GND 0.9 1.4 mA 
Ice Supply current (total) l 1ccL 

Vee= MAX l V1N=4.5V 3.4 5.1 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = SV, TA = 2s•c. 
3. Not more than one output~ould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= ~25"C TA= 0°C to +70"C 

SYMBOL PARAMETER TEST CONDITION 
v00 :5V v00 :SV±10% 

UNIT CL :50pf CL :50pf 
RL :500'1 RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.4 3.7 5.0 2.4 6.0 

tPHL Ona' Onb' One' Ond to 'On 2.0 3.2 4.3 2.0 5.3 ns 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs 

NOTE: For all waveforms, V., .. 1.SV. 
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Slgnetics FAST Products 

Gate 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

VIN 

Yee 

Your 

D.U.T t----1-<~------. 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 

March 3, 1989 

FAMILY 

74F 

6-34 

Product Specification 

FAST 74F20 

---- t w -----411 AMPM 

---- t w -----41 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

PIN CONFIGURATION 

TOP VIEW 

March 3, 1989 

FAST 74F27 
Gate 
Triple 3-lnput NOR Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F27 3.0ns 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

6.5mA 

COMMERCIAL RANGE 
PACKAGES Vee = SV±10%; TA = 0°c to +70°C 

14-Pin Plastic DIP N74F27N 

14-Pin Plastic SO N74F27D 

INPUT AND OUTPUT LOADING AND FAN·OUTTABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dna' Dnb' Dnc Data inputs 1.0/1.0 20µA/0.6mA 

an Data output 50/33 1.0mA/20mA 

NOTE: 
1. One (1 .0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

LOGIC SYMBOL 

1 2 13 3 4 5 9 10 11 

Vee =pin 14 

GND =pin 7 

12 6 8 

6-35 

LOGIC SYMBOL{IEEE/IEC) 

853-0049-95934 



Slgnetlcs FAST Prqducts 

Gate 

LOGIC DIAGRAM 

vcc=Pin 14 

GND =pin 7 

FUNCTION TABLE 

INPUTS 

0na Onb 0 nc 

L L L 

x x H 

x H x 
H x x 

H .. High voltage level 
L = Low voltage level 
X .. Don't care 

Product Specification 

74F27 

OUTPUTS 

Qn 

H 

L 

L 

L 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to+7.0 v 

llN Input current -30to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1oUT Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 ac 

TSTG Storage temperature -65 to +150 ac 
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Signettcs FAST Products Prod.let Specification 

Gate 74F27 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER 

T 
UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temJSrature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

VIH =MIN, IOL =MAX ±5%VCC 0.30 0.50 v 

"IK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at 

V cc =MAX, V 1 ,.. 7.0V 100 µA 
maximum input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 
20 µA 

11L Low-level input current Vee= MAX, v, = 0.5V -0.6 mA 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1ccH V1N=GND 4.0 5.5 mA 
1cc Supply current (total) 1ccL 

Vee= MAX 
V1N=4.5V 8.5 12.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 2s0c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

March 3, 1989 6-37 



Slgnetlcs FAST PrCducts Product Specification 

Gate 74F27 

AC ELECTRICAL C~ARACTERISTICS 
LIMITS 

TA= +25°C TA :0°C to +70°C 

SYMBOL PARAMElER TEST CONDITION 
v00 :5V Vee :5V±10% 

UNIT CL :50pf CL :50pF 

RL = 500'2 RL :500'2 

Min Typ Max Min Max 

tPLH Propagation delay_ 
Waveform 1 

2.0 3.5 5.0 1.5 5.5 ns 
tPHL Ona• Dnb' One to On 1.0 2.5 4.5 1.0 4.5 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs 

NOTE.: For all waveforms, VM= 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T t---Ho-+-----. 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Ar= Termination resistance should be equal to ZOUT of 

pulse generators. 

March 3, 1989 

FAMILY 

74F 
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----tw---- AMP(V) 

----tw---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

PIN CONFIGURATION 

TOP VIEW 

March 3_ 1989 

FAST 74F30 
Gate 
8-lnput NAND Gate 

Product Specltlcatlon 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F30 3.2 ns 

ORDERING INFORMATION 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

1.7mA 

COMMERCIAL RANGE 
V cc= 5V±10%; TA = 0°C to +70°C 

N74F30N 

N74F300 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

on Data inputs 1.0/1.0 20µA/0.6mA 

a Data output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 2 3 4 5 6 11 12 

Vee· Pin 14 
GND- Pin7 

Q 

8 

6-39 

LOGIC SYMBOL (IEEE/IEC) 
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4 

5 
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12 
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Signe11cs FAST Products 

Gate 

LOGIC DIAGRAM 

1 
Da 2 
Db 

3 
DC 
Dd 8-

Q 

De 
Df 

11 
Dg 

12 
Dh 

Vee= pin 14 

GND =Pin 7 

FUNCTION TABLE 

INPUTS 

D. Db DC Dd 

L x x 
x L x 
x x L 

x x x 
x x x 
x x x 
x x x 
x x x 
H H H 

H = High voltage level 
L = Low voltage level 
X =Don't care 

x 
x 
x 
L 

x 
x 
x 
x 
H 

D. 

x 
x 
x 
x 
L 

x 
x 
x 
H 

Product Specification 

.FAST 74F30 

OUTPUT 

D, Dg Dh Q 

x x x H 

x x x H 

x x x H 

x x x H 

x x x H 

L x x H 

x L x H 

x x L H 

H H H L 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +7Q oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

IOH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

March 3, 1989 6-40 



Signetlcs FAST Products Product Specification 

Gate FAST 7 4F30 

DC ELECTRICAL CHARACTE S CS RI Tl _iOver recommended cm_eratin_g_ free-air tem~ature ral}Q_e unless otherwise notedJ_ 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

VIH = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, V1L =MAX ±10%Vcc 0.30 0.50 v 
VIH = MIN, loL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11=1 1K -0.73 -1.2 v 

II Input current at maximum Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 =2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

J 
1ccH 1 V1N=GND 0.6 1.5 mA 

Ice Supply current (total) 
1ccL 

Vee= MAX 
V1N=4.5V 2.8 4.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = sv, TA = 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

1PLH Propagation delay 
1PHL Da, Db, Dc, Dd' De, Of' DJL Oh to Q 

AC WAVEFORMS 

Da ' °t,' De' Dd 
08 , o1 , Dg, Oh 

Waveform 1 

Waveform 1. For Inverting Outputs 

NOTE: For all waveforms, VM = 1.SV. 
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Min 

1.5 
1.0 

LIMITS 

TA= +25"C TA= 0°C to +70"C 
v00 :sv vcc=5V±10% 

UNIT CL :50pF CL :50pF 
RL :5000 RL =soon 

Typ Max Min Max 

3.5 5.0 1.5 5.5 
3.0 4.5 1.0 5.0 ns 



Slgnetlcs FAST Products 

Gate 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

AL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 

March 3, 1989 

FAMILY 

74F 

6-42 

Product Specification 

FAST 74F30 

----tw---- AMP(V) 

11---- t w ----ti ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate 'w 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FUNCTION TABLE 

INPUTS 

Ona Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

LOGIC DIAGRAM 

Vee· Pin 14 
GND- Pin 7 

OUTPUT 

an 

L 

H 

H 

H 

PIN CONFIGURATION 

TOP VIEW 

September 19, 1988 

FAST 74F32 
Gate 
Quad Two-Input OR Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F32 4.1 ns 8.2 mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70"C 

14-Pin Plastic DIP N74F32N 

14-Pin Plastic SO N74F32D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0 na• 0 nb Data inputs 1.0/1.0 20µA/0.6mA 

an Data output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

2 4 5 9 10 12 13 

Vee· Pin 14 
GND-Pin 7 

3 6 8 11 

6-43 

LOGIC SYMBOL (IEEE/IEC) 

1 
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2 
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Signetlcs FAST Products Product Specification 

Gate FAST 74F32 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN . Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

v,L Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA. Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V cc = MIN, VIL = MAX ±10%V_ec_ 2.5 v 
VOH High-level output voltage 

V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

V cc = MIN, V1L = MAX ±10%Vcc 0.35 0.50 v 
VOL. Low-level output voltage 

V1H =MIN, IOI..= MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, v 1=2.7V 20 µA 

1tL Low-level input current Vee= MAX, v, =0.5V -0.6 mA 

1os Short circuit output curren~ Vee= MAX -60 -150 mA 

1ce 
1ceH Vee= MAX 

V1N=4.5V 6.1 9.2 mA 
Supply current (total) 

1ecL V1N=GND 10.3 15.5 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = 5V, TA= 25°C. 
3. Not more than one output~ould be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, las tests should be performed last. 
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Signetics FAST Products 

Gate 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

1PLH Propagation delay 
Waveform 1 

tPHL Ona' Dnb to On 

AC WAVEFORMS 

Waveform 1. For Non-Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV: 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T t----+<D+------. 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 
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Min 

3.0 
3.0 

FAMILY 

74F 

Product Specification 

FAST 74F32 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

Vee :5V Vee= 5V±10% 
UNIT CL :50pf CL= 50pf 

RL = 500.Q RL = 500.Q 

Typ Max Min Max 

4.2 5.6 3.0 6.6 
4.0 5.3 3.0 6.3 ns 

tw AMP(V) 

ov 

'ntdtt> 

t Tl.H(t .> 

tw ov 

Vu=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FUNCTION TABLE 

INPUTS 

Ona Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

LOGIC DIAGRAM 

Vee· Pin 14 
GND- Pin7 

OUTPUT 

Qn 

H 

H 

H 

L 

PIN CONFIGURATION 

TOP VIEW 

March 3, 1989 

FAST 74F37 
Buffer 
Quad 2-lnput NANO Buffer 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F37 3.5 ns 13 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70"C 

14-Pin Plastic DIP N74F37N 

14-Pin Plastic SO N74F37D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

0 na' 0 nb Data inputs 1.0/2.0 20µA/1.2mA 

on Data output 750/106.6 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

Vee• Pin 14 
GND- Pin7 

6-46 

LOGIC SYMBOL (IEEE/IEC) 

2 

4 

5 

9 

10 

12 
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Signetlcs FAST Products Product Specification 

Buffer FAST 74F37 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 
Vee= MIN loH= -1mA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage VIL= MAX 

V1H =MIN loH= -15mA 
±10%Vcc 2.0 v 

±5%Vcc 2.0 v 

Vee= MIN ±10%Vcc 0.55 v 
VOi_ Low-level output voltage VIL= MAX loL= MAX 

VJli =MIN ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

Ill Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current Vee= MAX -100 -225 mA 

1cc 
1ccH Vee= MAX 

V1N= GND 3.0 6.0 mA 
Supply current (total) 

1ccL VIN= 4.5V 23 33 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Slgnetlcs FAST Products 

Buffer 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 

tPHL 0na' Dnb to C'.:in 

AC WAVEFORMS 

Waveform 1.For Inverting Outputs 

NOTE: For all waveforms, VM= 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Ry 

Yee 

D.U.T t---+<>-+--1--....., 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 
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Min 

2.5 
1.5 

FAMILY 

74F 

Product Specification 

FAST 74F37 

LIMITS 

TA= +25"C TA = 0°c to +70°C 

Vcc=SV vcc=5V±10% 
UNIT CL :SOpF CL :SOpF 

RL :500'2 RL =soon 

Typ Max Min Max 

3.5 5.5 2.0 6.5 
2.5 4.5 1.5 5.0 ns 

----tw----- AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Arnplhude Rep.Rate tw 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

PIN CONFIGURATION 

TOP VIEW 

FAST 74F38 
Buffer 
Quad Two-Input NAND Buffer (Open Collector) 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F38 7.0 ns 13 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

14-Pin Plastic DIP N74F38N 

14-Pin Plastic SO N74F38D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dna• Dnb Data inputs 1.0/2.0 20µA/1.2mA 

an Data outputs OC/106.7 OC/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC = Open Collector 

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

Vee· Pin 14 
GND-Pln7 
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LOGIC SYMBOL (IEEE/IEC) 
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13 
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Slgnetlcs FAST Products 

Buffer 

LOGIC DIAGRAM 

Vcc·Pin 14 
GND-Pln7 

FUNCTION TABLE 

INPUTS 

Ona Dnb 

L L 

L H 
H L 

H H 

H = High voltage level 
L = Low voltage level 

OUTPUT 

an 

H 
H 
H 

L 

Product Specification 

FAST 74F38 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

VOH High-level output voltage 4.5 v 
1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetlcs FAST Products Product Specification 

Buff er FAST 7 4F38 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH 
High-level output current Vee= MIN, v,L =MAX. v,H =MIN, VOH=MAX 250 µA 

Vee= MIN IOL=48mA ±10"/oVee .38 .55 v 

VOL Low-level output current VIL =MAX 
V1H =MIN IOL=64mA ±5%Vee .42 .55 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee =MAX. v, = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX. v 1 = 2.7V 20 µA 

Ill 
Low-level input current Vee= MAX. v, = 0.5V -1.2 mA 

] 1eeH Vee= MAX 
V,N =GND 4.0 7.0 mA 

'cc Supply current [total] 
1eeL V,N • 4.SV 22 30 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv. TA= 2s•e. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25"C TA= 0°C to +70"C 

SYMBOL PARAMETER TEST CONDITION 
v
00

:5V vcc=5V±10% 
UNIT CL :50pF CL :50pF 

RL :5000 RL :5000 

Min Typ Max Min Max 

tPLH Propagation ,2elay 7.5 10.0 12.5 7.5 13.0 

tPHL Ona• Dnb to On 
Waveform 1 1.5 3.0 5.0 1.5 5.5 ns 

AC WAVEFORMS 

Waveform 1.For Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 
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Buffer FAST 74F38 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

18 

16 

14 

I 12 >-
CV 

i 
10 c .g 

CV 
Q 8 
! e 
A. 

6 

4 

z tpLH 

/ 
v 

~ 
....... 

----1 --- tPHL 

2 

00 100 200 300 400 500 600 

NOTE: 
Load resistor (Q) 

When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tPLl·I· For example, changing the specified 
pull-up resistor value from 500'1 to 100'1 will improve the tPLH up to 50% with only a slight increase 1n the tPHL" However, if the value of the 
pull-up resistor is changed, the user must make certain that the total 10L current through the resistor and the total 11L's of the receivers does not 
exceed the IOL maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

Vee 
7.0V 

VIN Your 
PULSE D.U.T GENERATOR 

Rr 
CLJ-

= = = 

Teat Circuit For Open Collector Outputs 

DEFINITIONS 
RL = Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to ZOUT of 

pulse generators. 

July 25, 1988 

RL 

RL 

6-52 

AMPM 

----1w---1 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FUNCTION TABLE 

INPUTS 

Ona Dnb 0 nc 

L x x 
x L x 
x x L 

x x x 
H H H 

H = High voltage level 
L = Low voltage level 
X =Don't care 

LOGIC DIAGRAM 

Dnd 

x 
x 
x 
x 
H 

Doal3=Y~ Dob 4 6 0 Doc o 
Dod 5 

9 

D1a~0 
D1b 12 8 Q 
D1c 1 
D1d 13 

Vee-Pin 14 

GND-Pln7 
NC-Pln3, 11 

PIN CONFIGURATION 

TOP VIEW 

Anril 111989 

OUTPUT 

Qn 

H 

H 

H 

H 

L 

FAST 74F40 
Buffer 
Dual 4-lnput NAND Buffer 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F40 3.5 ns 6mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

14-Pin Plastic DIP N74F40N 

14-Pin Plastic SO N74F40D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

Ona• Dnb' One' Dnd Data inputs 1.0/2.0 20µA/1.2mA 

0 0· 0 1 Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

Vcc·Pln 14 
GND-Pln7 
NC-Pln3, 11 

6 8 
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LOGIC SYMBOL (IEEE/IEC) 

13 

853-0053-96314 



Slgnetlcs FAST Products Product Specification 

Buffer FAST 74F40 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 
TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -15 mA 

IOL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

UMllS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 
Vee= MIN loo= -1mA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage V1L =MAX 

V1H =MIN 100=-15mA 
±10%Vcc 2.0 v 
±5%Vcc 2.0 v 

Vee= MIN ±10%Vcc 0.55 v 
VOL Low-level output voltage VIL= MAX IOL= MAX 

V_lli_ =MIN ±5%Vcc 0.42 0.55 v 
VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

'1 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -1.2 mA 

1os Short circuit output current3 
Vee= MAX -100 -225 mA 

1ccH V1N= GND 1.75 4.0 mA 'cc Supply current (total) 
1ccL 

Vee= MAX 
11 1.7 mA V1N= 4.5V 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = SV, TA= 25°C. 
3. Not more than one outpuffiould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Buffer FAST 74F40 

AC ELECTRICAL CHARACTERISTICS 
UMllS 

TA= +25"C TA= 0°C to +70"C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= SV±10% 

UNIT CL :SOpF CL :50pF 
RL :Soon RL :5000 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 6.0 1.5 7.0 

tPHL 0 na' Onb' One' Dnd to On 1.5 3.0 5.0 1.0 5.5 ns 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T t---+-<>-+--<11~-. 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

R1 = Termination resistance should be equal to ZouT of 

pulse generators. 
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FAMILY 

74F 

----tw----11 AMPM 

It----- t w ----41 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

PIN CONFIGURATION 

TOP VIEW 

March 3, 1989 

FAST 74F51 
Gate 
Dual 2-Wide 2-lnput, 2-Wide 3"".lnput AND-OR-Invert Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F51 3.0 ns 3.SmA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA :0°Cto +70°C 

14-Pin Plastic DIP N74F51N 

14-Pin Plastic SO N74F51D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Ona• Dnb' One• Dnd' One• Dnf Data inputs 1.0/1.0 20µA/0.6mA 

00· 01 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 12 13 9 10 11 2 3 4 5 

Vcc•Pln 14 
GND·Pln7 

8 8 
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LOGIC SYMBOL (IEEE/IEC) 
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Slgnetlcs FAST Products 

Gate 

LOGIC DIAGRAM 

Vee= pin 14 

GND =pin 7 

FUNCTION TABLE for 3·1nput Gates 

INPUTS 

oo. Dob Dae DOd Do. 

H H H x x 
x x x H H 

All other combinations 

H = High voltage level 
L = Low voltage level 
X =Don't care 

FUNCTION TABLE for 2·1nput Gates 

Product Specification . 

FAST 74F51 

OUTPUT 

Dot Qo 

x L 

H L 

H 

INPUTS OUTPUT 

01. D1b 0 1c 

H H x 
x x H 

All other combinations 

H = High voltage level 
L = Low voltage level 
X = Don't care 

D1d 01 

x L 

H L 

H 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5to +7.0 v 
VIN Input voltage -0.Sto +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.sto +Vee v 
lour Current applied to output in Low.output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 
TSTG Storage temperature -65to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT ..... Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

IOH High-level output current -1 mA 

IOL Low-level output .current 20 mA 

TA Operating free-air temperature range 0 70 "C 
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Slgnettcs FAST Products Product Specification 

Gate FAST 74F51 

D c c ELE TRICAL CHARACTERISTICS lOver recommended o.J!_eratirm_ free-air tem~ature rarm_e unless otherwise notedJ_ 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, v,L =MAX ±10%V.J&_ 2.5 v 
VOH High-level output voltage 

v,H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, v,L =MAX ±10%V....cc_ 0.30 0.50 v 

v,H = MIN, loL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11 = llK -0.73 -1.2 v 

1, Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

Ill Low-level input current Vee= MAX, V1=0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1 1ccH l V1N=GNO 1.8 3.0 mA 
Ice Supply current (total) 

1ccL 
Vee= MAX l V1N=4.5V 5.5 7.5 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
tPHL Ona' Onb' One' Ond' One• Onf to On 

AC WAVEFORMS 

0na • q,b, 0nc• 

Ond •One• Onf 

Waveform 1 

Waveform 1. For Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 
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Min 

2.0 
1.0 

LIMITS 

TA =+25°C TA= 0°C to +70°C 
Vce=SV Vee= 5V±10% 

UNIT CL :SOpF CL :SOpF 
RL :500.Q RL =soon 

Typ Max Min Max 

3.5 5.5 1.5 6.5 
2.5 4.0 1.0 4.5 ns 



Signetlcs FAST Products 

Gate 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZouT of 

pulse generators. 

March 3, 1989 

FAMILY 

74F 

6-59 

Product Specification 

FAST 74F51 

----tw---- AMP(V) 

----tw---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate •w 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

PIN CONFIGURATION 

TOP VIEW 

March 28, 1989 

Vee 

Dd 

D. 

Df 

Dk 

DJ 
8 Q 

FAST 74F64 
Gate 
Four-Two-Three-Two-Input AND-OR-Invert Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL} 

74F64 4.0 ns 2.5mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= SV±10%; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F64N 

14-Pin Plastic SO N74F64D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.} LOAD VALUE 

HIGH/LOW HIGH/LOW 

on Data inputs 1.0/1.0 20µA/0.6mA 

a Data output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

2 a 1 1a 12 11 4 s e t 10 

Vee· Pin 14 
GND-Pln7 

Q 

8 
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LOGIC SYMBOL (IEEE/IEC) 
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Signetlcs FAST Products 

Gate 

LOGIC DIAGRAM 

Vee =pin 14 

GND =pin 7 

FUNCTION TABLE 

Da Db DC Dd 

H H H x 
x x H H 

x x x x 
x x x x 

H = High voltage level 
L = Low voltage level 
X = Don't care 

Product Specification 

FAST 74F64 

INPUTS OUTPUT 

D. Dt Dg Dh DI DI Dk a 
x x x x x x x L 

H H x x x x x L 
x x H H H x x L 

x x x x x H H L 
All other combinations H 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetlcs FAST Products Product Specification 

Gate FAST 74F64 

DC ELECTRICAL CHARACTERISTICS (Over recommended QQeratirig_ free-air tem~rature rarig_e unless otherwise notedJ_ 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 Max 

UNIT 
Min 

Vee= MIN, V1L =MAX ±10%~ 2.5 v 
VOH High-level output voltage 

VIH = MIN, laH =MAX ±5%Vee 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, VIL= MAX ±10%~ 0.30 0.50 v 
VIH = MIN, 'al= MAX ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

II Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

11L Low-level input current Vee= MAX, V1=0.5V -0.6 mA 

1as Short circuit output current3 
Vee= MAX -60 -150 mA 

l 1eeH l V1N::GND 1.9 2.8 mA 
Ice Supply current (total) 

l 1eeL 
Vee= MAX l V1N=4.5V 3.1 4.7 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 2s0e. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25"C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :5V Vee :5V±10% 

UNIT CL :50pf CL :50pf 
RL :500'1 RL :500Q 

Min Typ Max Min Max 

tPLH Propa92tion delay 
Waveform 1 

2.5 4.6 6.0 2.5 7.0 

tPHL on to a 2.0 3.2 4.5 2.0 5.5 ns 

AC WAVEFORMS 

Q 

Waveform 1. For Inverting Outputs 

NOTE: For all waveforms, VM = 1.SV. 
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Gate 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

Your 

D.U.T t----+-o-+------. 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 
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Product Specification 

FAST 74F64 

tw AMP(V) 

ov 
t'IML(t~ 

tTLH(t,) 

tw OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

DESCRIPTION 

The 74F74 is a dual positive edge-trig-

FAST 74F74 
FLIP-FLOP 
Dual D· Type Flip-Flop 

Product Specification 

TYPE TYPICAL fMAX 

74F74 125 MHz 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

11.SmA 

gered 0-type flip-flop featuring individual ORDERING INFORMATION 
Data, Clock, Set and Reset inputs; also 
true and complementary outputs. 
Set (SO) and Reset (RD) are asynchro
nous active-Low inputs and operate inde
pendently of the Clock (CP) input. 
Set (SO) and Reset (RD) are synchro
nously 
active Low inputs and operate independ-

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

COMMERCIAL RANGE 
Vee = 5V±10%; TA = 0°c to +70°C 

N74F74N 

N74F74D 

ently of the clc;>ck (CP). When Set and INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Reset are inactive (High), Data_at the D 
input is transferred to the a and a outputs 
on the Low-to-High transition of the Clock. 
Data must be stable just one setup time 
prior to the Low-to-High transition of the 
clock for predictable operation. 
Clock triggering occurs at a voltage level 
and is not directly related to the transition 
time of the positive-going pulse. Following 

PINS 

D0, 0 1 

CP0, CP1 

Soo• Soi 
RJ:!O' RJ)J 

0 0, 0 1, 0 0, 0 1 
the hold time interval, data at the D input NOTE: 

DESCRIPTION 

Data inputs 

Clock inputs (active rising edge) 

Set inputs (active Low) 

Reset inputs (active Low) 

Data outputs 

74F(l.l.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/3.0 20µA/1.8mA 

1.0/3.0 20µA/1.8mA 

50/33 1.0mA/20mA 

may be changed without affecting the One (1.0) FAST Unit Load is defined as: 20µA in the High state and o.emA in the Low state. 
levels of the output. 

PIN CONFIGURATION 

Vee 

Do RD1 

cpt, °" ioo CP1 

ao SD1 

'Oo o, 
GND 7 a, 

TOP VIEW 

NnVAmhAr 1 1 QAA 

LOGIC SYMBOL 

3 
4 

Vee =pin 14 

GND =pin 7 

eP0 
Soo 
Roo 
CP1 
8 01 
Ro1 

LOGIC SYMBOL(IEEE/IEC) 

2 12 

5 6 9 8 



Signetics FAST Products 

FLIP-FLOP 

LOGIC DIAGRAM 

Ro 1, 13 

D 2, 12 

Vee =pin 14 

GND =pin 7 

FUNCTION TABLE 

INPUTS 

SD RD CP 

L H x 

s,9 a 

s,a a 

OUTPUTS 

a OPERATING MODE 
D a 

x H L Asynchronous Set 

H L x x L H Asynchronous Reset 

L L x x H H Undetermined* 

H H t h H L Load ·1· 

H H t I L H Load ·o· 
H H L x NC NC Hold 

H = High voltage level 
h-=. High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level 
I = Low voltage level one setup time prior to Low-to-High clock transition 
X = Don't care 

t = Low-to-High dock transition 
NC =No change from the previous setup 
• =This setup is unstable and will change when either Set or Reset return to the High level. 

Product Specification 

74F74 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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FLIP-FLOP 74F74 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee =MIN, ±10%Vcc 2.5 v 

VOH High-level output voltage VIL= MAX, IOH =MAX 
2.7 3.4 v VJfi =MIN ±5%Vcc 

Vee= MIN, ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX, IOL =MAX 

V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II i: llK -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current 
Dn. CP n 

Vee= MAX, vi= 0.5V 
-0.6 mA 

Son• Ron -1.8 mA 

1os Short-circuit output current~ Vee= MAX -60 -150 mA 

1cc Supply current4 (total) Vee= MAX 11.5 16 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'as tests should be performed last. 

4.Measure Ice with the clock input grounded and all outputs open, then with Q and Ci outputs High in turn. 
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FLIP-FLOP 74F74 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV vee=SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 125 100 MHz 

tPLH Propagation delay 3.8 5.3 6.8 3.8 7.8 
tPHL CP n to an or On Waveform 1 4.4 6.2 8.0 4.4 9.2 ns 

tPLH Propagation delay 3.2 4.6 6.1 3.2 7.1 

tPHL son· Ron to an or an Waveform 2 3.5 7.0 9.0 3.5 10.5 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 2.0 2.0 

t
5
(L) Dn to CP Waveform 1 3.0 3.0 ns 

~(H) Hold time, High or Low 1.0 1.0 
th(L) Dn to CP Waveform 1 1.0 1.0 ns 

\y(H) CP Pulse width, 4.0 4.0 
~(L) High or Low Waveform 1 5.0 5.0 ns 

tw(L) 
S0n or Ron Pulse width, 
Low Waveform 2 4.0 4.0 ns 

tREC 
.BeCOVEt!)' time Waveform 3 2.0 2.0 ns 
S0n or Ron to CP 
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FLIP-FLOP 

AC WAVEFORMS 

Jn, Kn~ 
:;s(L) t o(L)fW 4/{.:~~ 

M-----1/fMAX 

t-tw (H)-+ 

Waveform 1. Propagation Delay For data to output, data 
setup time and hold times, clock width, and 
maximum clock frequency 

-tw(L)-

Product Specification 

74F74 

Waveform 2. 
Propagation Delay for set and reset to output, 
sat and resat pulse width 

Vu :1 
---------t-R_E_)-..... M----

Wavaform3. 
Reset pulse width, and recovery time for reset to clock 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

R1 = Termination resistance should be equal to ZouT of 

pulse generators. 

November 1, 1988 
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lw AMP(V) 

ov 
llMdtt> 

lyLH(I~ 

lw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• High speed 4-bit binary addition 

• Cascadable in 4-blt Increments 
• Functional equivalent to 'F283 but 

with center power pins 

DESCRIPTION 

FAST 74F83 
4-Bit Adder 

Product Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

74F83 7.0ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

36mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F83N 

N74F83D 

The 7 4F83 adds two 4-bit binary words 
(An plus Bn) plus the incoming carry. The 
binary sum appears on the sum outputs 
(I.0-I.3) and the outgoing carry (Cour) 
according to the equation: INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

LOAD VALUE CIN + 2o(Ao +Bo)+ 21 (A1 + 81) + 22(A2 + 74F(U.L) 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

B2) + 23(A3 +B3) 

=Lo + 2I.1 + 4I.2 + 8I.3 + 16C00T 

where (+) =plus 

Due to the symmetry of the binary add 
function, the 'F83 can be used with either 

Ao-As 

80- 83 

CIN 

COUT 

I.o- L3 
all active-High operands (positive logic) NOTE: 

A operand inputs 1.0/2.0 20µA/1.2mA 

8 operand inputs 1.0/2.0 20µA/1.2mA 

Carry input 1.0/1.0 20µA/0.6mA 

Carry output 50/33 1.0mA/20mA 

Sum outputs 50/33 1.0mA/20mA 

or with all active-Low operands (negative One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

logic). See Function Table. With active-
High inputs, C1N cannot be left open; it 
must be held Low when no "carry in" is 
intended. Interchanging inputs of equal 
weight does not affect the operation, thus 
A0, 80, C1N can arbitrarily be assigned to 
pins 10, 11, 13, etc. 

PIN CONFIGURATION LOGIC SYMBOL 

A3 83 

~ L.t 
A2 CouT 

C1N 

Yee s GND 

Li Bo 

B1 Ao 

A1 Io 
TOP VIEW 

~~~~~~~~~~~~~~ 

10 11 8 7 3 4 1 16 

AoBoA1B1A2B2A3B3 

13 CJN 

Vee· Pins 
GND· Pin 12 

Cour 

I.o:Li~~ 

II 6 2 15 

14 

LOGIC SVMBOL(IEEE/IEC) 

I. 
10 

} 8 
3 

r{ 9 

6 

11 

} 
2 

7 15 
4 

16 

13 
Cl co 14 
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4-Bit Adder 

LOGIC DIAGRAM 

82 
4 

A2 
3 

B1 
7 

A1 
8 

Bo 
11 

Ao 
10 

C1N 
13 

Vee= pin 5 

GND = pin 12 

FUNCTION TABLE 
PINS 

Logic levels 

Active High 

Active Low 

H = High voltage level 
L =Low voltage level 

March 3, 1989 

CIN 

L 

0 

1 

Ao A1 A2 Aa 
L H L H 

0 1 0 1 

1 0 1 0 

Bo 81 82 83 I:o 
H L L H H 

1 0 0 1 1 

0 1 1 0 0 

6-70 

I:1 
H 

1 

0 

Product Specification 

FAST 74F83 

~l1 

~lo 

I:2 :Ea 
L L 

0 0 

1 1 

COUT 

H 

1 

0 

Example: 
1001 
1010 

10011 
(10+9=19) 
(carry+5+6=12) 
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4-Bit Adder 

Due to pin limitations, the intermediate 
carries of the 'F83 are not brought out for 
use as inputs or outputs. However, other 
means can be used to effectively insert a 
carry into, or bring a carry out from, an 
intermediate stage. 

Figure a shows how to make a 3-bit adder. 
Tying the operand inputs of the fourth 
adder (A

3
, 83) Low makes ~ dependent 

only on, and equal to, the carry from the 
third adder. 

APPLICATIONS 

COUT 

C3 

Figure a 3-bit adder 

L 

Figure c 5-input Encoder 

March 3, 1989 

Using somewhat the same principle, Fig
ure b shows a way of dividing the 'F83 into 
a 2-bit and a 1-bit adder. The third stage 
adder (A2, 82, }:.2) is used as means of 
getting a carry (C

1
.o) signal into the fourth 

stage (via A2 and B2) and bringing out the 
carry from the second stage on }:.

2
. Note 

that as long as A2 and B2 are the same, 
whether High or Low, they do do not 
influence }:.2. Similarly, when A'l. and 82 
are the same, the carry into the third stage 
does not influence the carry out of the 

:Lo I.1 c2 I.10 
Figure b 2-bit and 1-bit adder 

Ms 

Figure d 5-input majority Gate 

6-71 

Product Specification 

FAST 74F83 

third stage. 

Figure c shows a method of implementing 
a 5-input encoder where the inputs are 
equally weighted. The outputs :r,

0
, :r,

1 
and }:.2 present a binary number equal to 
the number of inputs 1

0 
- 1

4 
that are true. 

Figure d shows one method of imple
menting a 5-input majority gate. When 
three or more of the inputs 1

0 
- 14 are true, 

the output M
4 

is true. 

11 
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4-Bit Adder FAST 74F83 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS iover recommended o..1?_erating free-air temfferature rang_e unless otherwise noted.) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

V cc = MIN, V1L = MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1L =MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

v,H =MIN, loL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage V cc = MIN, ~ = ~ -0.73 -1.2 v 

1, Input current at maximum V cc = MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

Ill Low-level input current l c1N only Vee= MAX, V1=0.5V 
-0.6 mA 

J An, Bn -1.2 mA 

los Short circuit output current3 Vee= MAX -60 -150 mA 

'cc Supply current (total) Vee= MAX 36 55 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv. TA= 2s•c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable In 

order to minimize Internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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4-Bit Adder 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1, 2 

tPHl cJti to Li 

tPLH Propagation delay 
Waveform 1, 2 

tPHl AJ. or BJ. to LJ. 

tPLH Propagation delay 
Waveform 2 

tPHL C1N to COlJT 

tPLH Propagation delay 
Waveform 1, 2 

tPHL Ai or Bi to Cour 

AC WAVEFORMS 

Lj. c OUT 

Waveform 1. Propagation Delay 
Operands and Carry inputs to Outputs 

Product Specification 

FAST 74F83 

LIMITS 

TA= +2S°C TA :0°Cto +70°C 

vcc=SV Vee =SV±10% 
UNIT CL :SOpF CL :SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

3.5 7.0 9.5 3.0 10.5 
4.0 7.0 9.5 3.5 10.5 

ns 

3.5 7.0 9.5 2.5 10.5 
ns 

3.5 7.0 9.5 3.5 10.5 

3.5 5.7 7.5 3.5 8.5 
3.0 5.4 7.0 2.5 8.0 ns 

3.5 5.7 7.5 3.0 8.5 
2.5 5.3 7.0 2.5 8.0 

ns 

Waveform 2. Propagation Delay 
Operands and Carry inputs to Outputs 

NOTE: For all waveforms, V M = 1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

March 3, 1989 
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tw AMP(V) 

ov 

'™dt~ 

tTLH(t,) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High-Impedance NPN base Inputs 

for reduced loading (20µA In High 
and Low states) 

• Magnitude comparison of any 
binary words 

• Serial of parallel expansion 
without extra gating 

DESCRIPTION 

The 7 4F85 is a 4-bit magnitude compara
tor that can be expanded to almost any 
length. It compares two 4-bit binary, BCD, 
or other monotonic codes and presents 
the three possible magnitude results at 
the outputs. The 4-bit inputs are weighted 
(A

0
-A3) and (8

0
-83) where A3 and 83 are 

the most significant bits. The operation of 
the 74F85 is described in the Function 
Table, showing all possible logic condi
tions. The upper part of the table de
scribes the normal operation under all 
conditions that will occur in a single de· 
vice or in a series expansion scheme. In 
the upper part of the table the three out
puts are mutually exclusive. In the lower 
part of the table, the outputs reflect the 
feed-forward conditions that exists in the 
parallel expansion scheme. The expan

sion inputs IA>B' IA=B and IA~B are the 
least significant bit positions. When used 

PIN CONFIGURATION 

Vee 

A3 

82 

•A>e A2 

A>B A1 

81 
A<B Ao 

Bo 

TOP VIEW 

March 3, 1989 

FAST 74F85 
Comparator 
4-Bit Magnitude Comparator 

Product Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

74FB5 7.0ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

40mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74FB5N 

N74FB5D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A3 Comparing inputs 1.0/0.033 20µA/20µA 

Bo- 83 Comparing inputs 1.0/0.033 20µA/20µA 

1A<B' 1A=B' 1A>B Expansion inputs (active Low) 1.0/0.033 20µA/20µA 

A<B,A=B,A>B Data outputs (active Low) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

for series expansion, the A>B, A=B and 
A<B outputs of the least significant word 

are connected to the corresponding 1~8 , 
IA=B and IA<B inputs of the next higner 
stage. Stages can be added in this man
ner to any length, but a propagation delay 

LOGIC SYMBOL 

10 12 13 15 9 11 14 1 

Ao A1 A2 Aa Bo B1 82 83 
2 IAcB 

3 IA:B 

4 IA>B 

A>B A:B AcB 

5 7 

Vee~ Pin 1s 
GND- Pina 

6-74 

penalty of about 1 Sns is added with each 
additional stage. For proper operation the 
expansion inputs of the least significant 
word should be tied as follows: IA>B =Low, 
IA=B=High and IA<B=Low. 

LOGIC SYMBOL(IEEE/IEC) 

COMP 

10 

} 13 
15 
9 

} 
P<O 
P:Q 6 

14 P>Q 

2 
< 

3 
4 

> 

853-0055-95937 
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Comparator 

LOGIC DIAGRAM 

~------10-
::~~5---rr-... t-_-_-_-_-~:~~-l--~---t 

.----+-+-----+-----.RJ1-~ ... 

Vcc·Pin 16 
GND- Pin 8 

FUNCTION TABLE 

COMPARING INPUTS 

A3,B3 A2,B2 A
1

,B
1 Ao,Bo 

A3>B3 x x x 
A3<B3 x x x 
A3=B3 A2>B2 x x 
A3=B3 A2<B2 x x 
A3=B3 A2=B2 A

1
>B

1 
x 

A3=B3 A2=B2 A1<B
1 x 

A3=B3 A2=B2 A1=B
1 Ao>Bo 

A3=B3 A2=B2 A1=B1 Ao<Bo 

A3=B3 A2=82 A
1
=B

1 Ao=Bo 

A3=B3 A2=B2 A1=B1 Ao=Bo 

A3=B3 A2=B2 A
1
=B

1 Ao=Bo 

A3=B3 A2=B2 A1=B1 Ao=Bo 

A3=B3 A2=B2 A1=B
1 Ao=Bo 

A3=B3 A2=B2 A1=B 1 Ao=Bo 

March 3, 1989 

6 A:B 

EXPANSION INPUTS OUTPUTS H High voltage level 

1A>B 1A<B 1A:B A>B A<B A=B 
L Low voltage level 
X Don't care 

x x x H L L 

x x x L H L 

x x x H L L 

x x x L H L 

x x x H L L 

x x x L H L 

x x x H L L 

x x x L H L 

H L L H L L 

L H L L H L 

L L H L L H 

x x H L L H 

H H L L L L 

L L L H H L 

6-75 

Product Specification 

FAST 74F85 
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Comparator 

APPLICATION 

INPUTS 

(LSB) B23 B3 
A23 A3 
B22 B2 
A22 A2 
B21 B1 
A21 A1 
B20 Bo 
A20-- Ao 
B19 1A<B 

1A-B 

A19 1A>B 

B18 B3 
A19 A3 
B17 B2 
A17 A2 
B16 B1 
A16 A1 
B15 Bo 
A1s Ao 
B14 1A<B 

1A-B 

A14 IA>B 

B13 B3 
A13 A3 
B12 B2 
A12 A2 
B11 B1 
A11 A1 
B10 Bo 
A10 Ao 
Bg 1A<B 

1A-B 
Ag 1A>B 

Ba B3 
As A3 
B7 B2 
A1 A2 
Bs B1 
As A1 
Bs Bo 
As Ao 
B4 

L 
1
A<B 
1A-B 

A4 IA>B 

B3 B3 
A3 A3 
B2 B2 
A2 A2 
B1 B1 
A1 A1 

(LSB) B
0 Bo 

Ao Ao 
L 1A<B 
H IA·B 
L IA>B 

A<B1--------. 
A=B NC 
A>B 1------~ 

A<Bi-------~ 

A=B NC 
A>Bi-----~ 

B3 
A3 
B2 
A2 

A<B 1------------i B1 
A=B A1 
A>B B

0 

A<Bi-----~ 

A=B NC 
A>Bi-----~ 

A<B t---------1 

A=Bi------~ 

A>B1-------~ 

Ao 
A<B 
A=B 
A>B 

Figure 1. Comparison Of Two 24-Bit Words 
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OUTPUTS 

Product Specification 

FAST 74F85 

The parallel expansion scheme shown in 
Figure 1 demonstrates the most efficient 
general use of these comparators. The 
expansion inputs can be used as a fifth 
input bit position except on the least sig
nificant device which must be connected 
as in the serial scheme.The expansion 
inputs used by labeling IA>B as an "A" 
input, IA<B as an "8" input and settin~ 
IA=B=Low. The 'F85 can be used as 5-bit 
comparator only when the outputs are 
used to drive the (A0-A3) and (80-83) in
puts of another 'F85 device. The parallel 
technique can be expanded to any num
ber of bits as shown in Table 1. 

Table1 

WORD NUMBER OF TYPICAL 
LENGTH PACKAGES SPEEDS 

74F 
1-4 Bits 1 12ns 

5-24 Bits 2-6 22ns 
25-120 Bits 8-31 34ns 



Signetlcs FAST Products Product Specification 

Comparator FAST 74F85 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

(IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

lour Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNl"J:" 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

(IK Input clamp current -18 mA 

(OH High-level output current -1 mA 

(OL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V cc = MIN, VIL = MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, v,L =MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

v,H =MIN, 'oL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= O.OV, v, = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -20 µA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
1ccH Vee= MAX 

V1N=GND 36 50 mA 
Supply current (total) 

1ccL An=Bn=IA=B=GND, IA>B=IA<B=4.5V 40 54 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing las· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Comparator FAST 74F85 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL :Soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 6.0 8.5 11.0 5.5 13.0 ns 
tPHI A or B to A<B, A>B 3 logic levels 7.0 9.5 14.0 6.5 15.5 

tPLH Propagation delay Waveform 1 6.5 9.0 11.5 6.0 14.0 

tPHL A or B to A=B 4 logic levels 7.0 9.5 14.0 6.5 14.5 ns 

tPLH Propagation delay Waveform 1 3.0 5.0 7.5 2.5 9.0 

tPHL IA<B and IA=B to A>B 1 logic level 3.0 6.0 9.0 2.5 10.0 ns 

tPLH Propagation delay Waveform 1 2.5 4.5 7.0 2.0 9.0 

tPHL IA=B to A=B 2 logic levels 3.5 7.5 10.0 2.5 12.0 ns 

tPLH Propagation delay Waveform 1 3.0 5.0 8.0 3.0 9.5 

tPHL IA>B and IA=B to A<B 1 logic level 3.0 6.0 9.0 2.0 9.5 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay Input To Output 
NOTE: For all waveforms,VM =1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to z00T of 

pulse generators. 

March 3, 1989 
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----tw----

----tw----
VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH 

3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

tTHL 

2.5ns 



Signetics 

FAST Products 

FUNCTION TABLE 

INPUTS 

0 na Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

LOGIC DIAGRAM 

Vee· Pin 14 
GND- Pin 7 

OUTPUT 

an 

L 

H 

H 

L 

PIN CONFIGURATION 

TOP VIEW 

April 11, 1989 

FAST 74F86 
Gate 
Quad Two-Input Exclusive-OR Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F86 4.3 ns 16.5 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10o/o; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F86N 

14-Pin Plastic SO N74F86D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0na' Dnb Data inputs 1.0/1.0 20µA/0.6mA 

on Data output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

Yeez Pin 14 

GND• Pin 7 

3 6 8 11 

6-79 

LOGIC SYMBOL (IEEE/IEC) 

= 3 
2 

4 6 
5 

9 
8 

10 

12 11 

13 

853-0336-96315 



Slgnetlcs FAST Products Product Specification 

Gate FAST 74F86 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc= MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee =MAX -60 -150 mA 

1ce 
1eeH Vee= MAX 

Doa=GND, Dob=4.5V 15 23 mA 
Supply current (total) 

1ecL V1N=4.5V 18 28 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Ve = sv, TA= 2s0e. 
3. Not more than one output siould be shorted at a time. For testing 'as· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, bs tests should be performed last. 
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Gate FAST 74F86 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA :O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV Vee :5V±10% 

UNIT CL :50pF CL :50pF 
RL =soon RL :5000 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.0 4.0 5.5 3.0 6.5 

tPHL D na or D nb to On ( Other input Low) 3.0 4.2 5.5 3.0 6.5 
ns 

tPLH Propagation delay Waveform 2 3.5 5.3 7.0 3.5 8.0 ns 
tPHL Ona or Dnb to On (Other input High) 3.0 4.7 6.5 3.0 7.5 

AC WAVEFORMS 

Waveform 1. Waveform 2 
For Non-Inverting Outputs For Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to z0 UT of 

pulse generators. 
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----tw---1 AMP(V) 

11----- t w ----- OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

DESCRIPTION 

The 74F109 is a dual positive edge-trig
gered JK-type flip-flop featuring individual 
J, K, Clock, Set and Reset inputs; also true 
and complementary outputs. 
Set (SD) and Reset (RD) are asynchronous 
active-Low inputs and operate independ
ently of the Q.!ock (CP) input. 
The J and K are edge-triggered inputs 
which control the state changes of the flip
flops as described in the Function Table. 
Clock triggering occurs at a voltage level of 
the clock pulse and is not directly related to 
the transitiQ_n of the positive-going pulse. 
The J and K inputs must be stable just one 
setup time prior to the Low-to-High transi
tion oLthe clock for predictable operation. 
The JK design allo~ operation as a D flip
flop by tying J and K inputs together. 
Although the clock input is level sensitive, 
the positive transition of the clock pulse 
between the 0.8Vand 2.0V levels should be 
equal to or less than the clock to output 
delay time for reliable operation. 

PIN CONFIGURATION 

'Roo v cc 

Jo Ro1 

KO J 1 

CP0 K1 

soo CP1 

Oo 501 

ao 01 

GND 01 

TOP VIEW 

December 21, 1987 

74Fl09 
FLIP-FLOP 
Dual J·K Positive Edge-Triggered Flip-Flops 

Product Specification 

TYPE TYPICAL f MAX 
TYPICAL 

74F109 125 MHz 

ORDERING INFORMATION 
COMMERCIAL 

SUPPLY CURRENT 
(TOTAL) 

12.3mA 

RANGE 
PACKAGES Vee = 5V±10%; TA = 0°C to +70°C 

16-Pin Plastic DIP N74F109N 

16-Pin Plastic SO N74F109D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Jo, J1 J inputs 1.0/1.0 20µA/0.6mA 

Ka. K1 K inputs 1.0/1.0 20µA/0.6mA 

CP0, CP1 Clock inputs (active rising edge) 1.0/1.0 20µA/0.6mA 

Soo• Soi Set inputs (active Low) 1.0/3.0 20µA/1.8mA 

Roo• Roi Reset inputs (active Low) 1.0/3.0 20µA/1.8mA 

ao, a" ao. 01 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL L.OGIC SYMBOL(IEEE/IEC) 

2 14 3 13 
2 6 

C1 
JoJ1KoK1 

7 4 eP 0 
5 8 00 

Roo 

12 eP1 
11 8 01 
15 Ro1 

00 00 01 01 10 C2 

Vee =pin 1s 6 7 10 9 

GND=pin 8 

6-82 853-0337-91832 
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FLIP-FLOP 

LOGIC DIAGRAM 

CP ------t ..::::o---+-t----' 
s 0----------~-1--------' 
~o~~~~~~~~~~.-~~~~~~~~____. 

FUNCTION TABLE 

INPUTS OUTPUTS 

a 

SD K a OPERATING MODE 
RD CP J a 

L H x x x H L Asynchronous Set 

H L x x x L H Asynchronous Reset 

L L x x x H H Undetermined (Note) 

H H i h I q q Toggle 

H H i I I L H Load "O" (Reset) 

H H i h h H L Load "1" (Set) 

H H i I h q q Hold "no change" 

H =High voltage level 
h =High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level 
I= Low voltage level one setup time prior to Low-to-High clock transition 
q=Lower case indicate the state of the referenced output prior to the Low-to-High clock transition 
X = Don't care 
i = Low-to-High clock transition 
Note =Both outputs will be High if both s0 and R"0 go Low simultaneously. 

Product Specification 

74Fl09 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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FLIP-FLOP 74Fl09 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1aH High-level output current -1 mA 

laL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee =MIN, ±10%Vcc 2.5 v 
VOH High-level output voltage V1L =MAX, IOH =MAX 

2.7 3.4 v V1H =MIN ±5%Vcc 

Vee= MIN, ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX, 10 L =MAX 

V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

'1 Input current at maximum input voltage Vee= MAX, v, = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current 
1 J, K, CPn 

V cc = MAX, V1 = 0.5V 
-0.6 mA 

l Son• Ron -1.8 mA 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current4 (total) Vee= MAX 12.3 17 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

4. Measure Ice with the clock input grounded and all outputs open, then with Q and Q outputs High in turn. 
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FLIP-FLOP 74Fl09 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV vcc = SV±10o/o 

UNIT CL :SOpF CL :SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 90 125 90 MHz 

tPLH Propagation d~ay 
Waveform 1 

3.8 5.3 7.0 3.8 8.0 

tPHL CP n to On or Qn 4.4 6.2 8.0 4.4 9.2 ns 

tPLH Propagation delay 3.2 5.2 7.0 3.2 8.0 

tPHL s0n • R'0n to an or an 
Waveform 2 3.5 7.0 9.0 3.5 10.5 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= 5V±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setl!.P time, High or Low 3.0 3.0 

t
5
(L) Jn, Kn to CP Waveform 1 3.0 3.0 ns 

th(H) Hold_Jime, High or Low 1.0 1.0 
\;(L) Jn, Kn to CP Waveform 1 1.0 1.0 ns 

--

~(H) CP Pulse width, 4.0 4.0 
tw(L) High or Low Waveform 1 5.0 5.0 ns 

tw(L) 
S0 or R0 Pulse width, 
Low Waveform 2 4.0 4.0 ns 

1rec 
flecov~ry time 

Waveform 3 2.0 2.0 ns S0 or R0 to CP 
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FLIP-FLOP 

AC WAVEFORMS 

Jn, Kn~ 
:;s(L) 

I .~:f0''/ 4(.:~H) :(~ 
1MAX 

CPn 
tw(H)-

Waveform 1. Propagation Delay For data to output, data 
setup time and hold times, and clock width 

Wavaform3. 

sen VM 

R"en 

Product Specification 

Wavefonn2. 
Propagation Delay for sat and reset to output, 
sat and reset pulse width 

74Fl09 

Propagation Delay for resat to output, reset 
pulse width, and recovery time for resat to clock 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

December 21, 1987 
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tw AMP(V) 

ov 
tlHLlt~ 

tn.11 <t) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

DESCRIPTION 

The 74F112, Dual Negative Edge-Trig
gered JK-Type Flip-Flop, features individ
u~I J, K, Clock (CP n), Set (SD) and Reset 
(.!3o) inputs, true (On) and complementary 
(On) E_Utputs._ 
The S and RD inputs, when Low, set or 
reset t~e outputs as shown in the Function 
Table regardless of the level at the other 
inputs. 
A High level on the clock (CP ) input en
ables the J and K inputs and dat~ will be ac
cepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP n is High and flip-flop will perform ac
cording to the Function Table as long as 
minimum setup and hold times are ob
served. Output changes are initiated by the 
High-to-Low transition of the CP n· 

PIN CONFIGURATION 

Cfb Vee 

Ko "Roo 

Jo Ro1 

soo 4 CP1 

Oo K1 

ao J1 

01 801 

GND 01 

TOP VIEW 

FAST 74Fl 12 
Flip-Flop 
Dual J-K Negative Edge-triggered Flip-Flop 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

N74F112 100MHz 15mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F112N 

16-Pin Plastic SO N74F112D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

Jo, J1 J inputs 1.0/1.0 20µA/0.6mA 

Ko, K1 K inputs 1.0/1.0 20µA/0.6mA 

SJJQ., S..D.1 Set inputs (active Low) 1.0/5.0 20µA/3.0mA 

RDO 'RD1 
Reset inputs (active Low) 1.0/5.0 20µA/3.0mA 

CP0 , CP1 Clock Pulse input (active falling edge) 1.0/4.0 20µA/2.4mA 

00,00 ; 01 ,01 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

3 11 2 12 

e1 

Jo J 1 Ko K1 6 

CP0 
4 5 00 

15 Roo 

13 CP1 
10 s 01 
14 Ro1 0 o 0 o 0 1 °1 

C2 9 

5 6 9 7 7 

vcc=pin 16 

GND=pin 8 
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Flip-Flop 

LOGIC DIAGRAM 

0 
5,9 

- 4,10 
so~--+~~~--.1t---~~-' 

vee=pin 16 

GND=pin 8 

FUNCTION TABLE 

INPUTS 

SD Ro CP J 

L H x x 
H L x x 
L L x x 
H H J. h 

H H J. I 

H H J. h 

H H J. I 

H H H x 
. H .. High voltage level 

K 
x 
x 
x 
h 

h 

I 

I 

x 

6,7 Q 

15,14 -
...._~~-a~~~--+~~Ro 

1,13 

ep 

OUTPUTS 

a a 
H L 

L H 

H* H* 

q q 

L H 

H L 

q q 

Q a 

OPERATING MODE 

Asynchronmous Set 

Asynchronous Reset 

Undetermined • 

Toggle 

Load "O"(Reset) 

Load "1" (Set) 

Hold "no change" 

Hold "no change" 

h-.. High voltage level one setup time prior to High-to-Low clock transition 
L .. Low voltage level 
I = Low voltage level one setup time prior to High-to-Low clock transition 
q=Lower case letters indicate the state of the referenced output prior to the High-to-Low clock transition 
X = Don't care 
.!.= High-to-Low clock transition · 
• =B~ outputs will be High while both -S-0 and "R"0 are Low, but the output states are unpredictable if -S-0 
and R0 go High simultaneously. 

Product Specification 

FAST 74Fl 12 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

lour Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

December 17, 1987 6-88 



Signetics FAST Products Product Specification 

Flip-Flop FAST 74Fl 12 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V cc= MIN, VIL = MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

V cc= MIN, VIL = MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
V1H =MIN, IOL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 11 = llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA 
input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

Jn Kn -0.6 mA 

11L Low-level input current CPn V cc = MAX, V1 = 0.5V ~2.4 mA 

SDn' l=iDn -3.0 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total)4 
Vee= MAX 15 21 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. ~any sequence of parameter test, 108 tests should be performed last. 

4. Measure Ice with the clock input grounded and all outputs open, with the Q and Q outputs High in turn. 
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Slgnetlcs FAST Products 

Flip-Flop 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 1 

tPLH Propagation d~ay 
Waveform 1 

tPHL CP n to an or an 
' 

tPLH 
tPHL 

.Erop~ation delay _ 
SDn' Dn to an or an 

Waveform 2,3 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITJ,ON 

t (H) Setup timLHigh or Low 
Waveform 1 t:(L) Jn , Kn to. CP n 

th(H) Hold timeJ::!jgh or Low ) 

th(L) Jn, Kn to CP n Waveform 1 

tw(H) C15'n Pulse width, 
Waveform 1 

tw(L) High or Low 

tw(L) SD or RD Pulse width, 
Low 

Waveform 2,3 

tREC Recovery time 
SD or R'0 to CPn 

Waveform 2,3 

AC WAVEFORMS 

Jn, Kn~ 
:;s(L) th(L)~mr.:~H) 

----tMAX 

+-tw (L)-+ +-tw (H)--+ 

an _____ ....._ _ _, 
t PHL 

. 

Waveform 1. Propagation Delay For data to output, data 
setup time and hold times, and clock pulse width 

TA= +2S°C 

vee=SV 
CL= SOpF 
RL =soon 

Min Typ 

85 100 

2.0 5.0 
2.0 5.0 

2.0 4.5 
2.0 4.5 

TA= +2S°C 

Vee= sv 
CL= SOpF 
RL =soon 

Min Typ 

4.0 
3.5 

0.0 
0.0 

4.5 

4.5 

4.5 

4.0 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

December 17, 1987 6-90 

Product Specification 

FAST74Fll2 

LIMITS 

TA= 0°C to +70°C 
Vee= sv±10% 

UNIT CL :SOpF 
RL :SOOn 

Max Min Max 

80 MHz 

6.5 2.0 7.5 
6.5 2.0 7.5 ns 

6.5 2.0 7.5 ns 6.5 2.0 7.5 

LIMITS 

TA= 0°C to +70°C 
Vee= sv ±10% 

UNIT CL= SOpF 
RL =soon 

Max Min Max 

5.0 
4.0 ns 

0.0 
0.0 ns 

5.0 

5.0 
ns 

5.0 ns 

5.0 ns 



Signetlcs FAST Products Product Specification 

Flip-Flop FAST 74Fl 12 

AC WAVEFORMS 

Jn, Kn >C Jn, Kn ____ >C 
Son VM VM Ron 

t REC 

CPn 
CPn 

VM 

an VM an 

Waveform 2. Waveform 3. 
Propagation Delay tor Set to Output, Set 
Pulse Width, and Recovery Time tor Set to Clock 

Propagation Delay tor Reset to Output, Reset 
Pulse Width, and Recovery Time for Reset to Clock 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

TestCircultForTotem·PoleOutputs 

DEFINITIONS 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

December 17, 1987 

FAMILY 

74F 

6-91 

tw AMP (V) 

trndt,> 

t TLH(t ~ 

tw OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

DESCRIPTION 

The 74F113, Dual Negative Edge-Trig
gered JK-Type Flip-Flop, features individ
ual J, K, Clock (CP) and Set (S0) inputs, 
true and complementary outputs. 
The asynchronous S input, when Low, 
forces the outputs to tRe steady state levels 
as shown in the Function Table regardless 
of the level at the other i~ts. 
A High level on the clock (CP) input enables 
the J and K inputs and data will be ac
cepted. The logic levels at the J and K 
!!!.e_uts may be allowed to change while the 
CP is High and flip-flop will perform accord
ing to the Function Table as long as mini
mum setup and hold times are observed. 
Output changes are initiated by the High
to-Low transition of the CP. 

PIN CONFIGURATION 

Vee 
CP1 

K1 

J1 

801 

TOP VIEW 

FAST 74Fl 13 
Flip-Flop 
Dual J-K Negative Edge-Triggered Fllp-Flops Without Reset 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F113 100MHz 15mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

16-Pin Plastic DIP N74F113N 

16-Pin Plastic SO N74F113D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Jo· J1 J inputs 1.011.0 20µAI0.6mA 

Ko• K1 K inputs 1.0/1.0 20µAI0.6mA 

s_no_, s_oi Set inputs (Active Low) 1.0/5.0 20µA/3.0mA 

CP0 , CP1 
Clock Pulse inputs 

1.0/4.0 20µA/2.4mA (Active rising edge) 

00, 00. 01' 01 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One {1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'-'. 
3 11 2 12 

ePo 
J 0 J 1 Ko K1 

4 Soo 
13 eP1 
10 SD1 

0 o 0 o 0 1 °1 

5 6 9 8 

Ycczpln 14 

GND.pln7 

t;::_Q') 



Slgnettcs FAST Products 

Flip-Flop 

LOGIC DIAGRAM 

5,9 6, 8 
Q 

60 4, 10 

2, 12 
K 

3, 11 

1, 13 

CP 

FUNCTION TABLE 

INPUTS OUTPUTS 

SD C'P J K Q OPERATING MODE 
Q 

L x x x H L Asynchronous Set 

H J, h h q q Toggle 

H J, I h L H Load "O"(Reset) 

H J, h I H L Load "1 "lSe!l 

H J, I I q q Hold "no change" 

H = High voltage level 
h-- High voltage level one setup time prior to High-to-Low clock transition 
L = Low voltage level 
I = Low voltage level one setup time prior to High-to-Low clock transition 

Q 

J 

q=Lower case letters indicate the state of the referenced output prior to the High-to-Low clock transition 
X = Don't care 
J,= High-to-Low dock transition 

Product Speclflcatton 

FAST 74Fll3 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

NoVAmbAr 15 1988 6-93 



Signettcs FAST Products Product Specification 

Flip-Flop FAST 74Fl 13 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, v,L =MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
v,H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, v,L =MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
v,H = MIN, 'oL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Jn Kn -0.6 mA 

Ill Low-level input current CPn Vee= MAX, v, = 0.5V -2.4 mA 

5on 
-3.0 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1cc 
Supply current (tota1)4 

Vee= MAX 15 21 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = SV, TA = 25°C. · · 
3. Not more than one output~ould be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. !!! any sequence of parameter test, 105 tests should be performed last. 

4. Measure 'cc with the clock input grounded and all outputs open, with the Q and Q outputs High in turn. 
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Signetics FAST Products 

Flip-Flop 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 1 

tPLH Propagation dfil.ay 

tPHL CP n to an or an Waveform 1 

tPLH Propagation delay 

tPHL son to an or an 
Waveform 2 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t(H) Setup tim~igh or Low 
~L) Jn,KntoCP_n_ Waveform 1 

th(H) Hold timeJ:!lgh or Low 
Waveform 1 fh(L) Jn, Kn to CP n 

~(H) CP "Pulse width, 
Waveform 1 

~(L) High or Low 

tw(L) S0n Pulse width, Low Waveform 2 

tREC 
BecovEill'._time 

Waveform 2 
S0n to CPn 

AC WAVEFORMS 

on _______ _, 

Waveform 1. Propagation Delay For data to output, data 
aetup time and hold times, and clock width 

Min 

85 

2.0 
2.0 

2.0 
2.0 

Min 

4.0 
3.5 

0.0 
0.0 

4.5 

4.5 

4.5 

4.5 

Product Specification 

FAST 74Fll3 

LIMITS 

TA= +25°C TA = 0°C to + 70°C 

Vcc=5V vcc=5V±10% 
UNIT CL :50pF CL :50pF 

RL =soon RL :5000 

Typ Max Min Max 

100 80 MHz 

4.0 6.0 2.0 7.0 
4.0 6.0 2.0 7.0 ns 

4.5 6.5 2.0 7.5 
4.5 6.5 2.0 7.5 ns 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

Vcc=5V Vcc=5V±10% 
UNIT CL :50pF CL :50pF 

RL :5000 RL :5000 

Typ Max Min Max 

5.0 
4.0 ns 

0.0 
0.0 ns 

5.0 

5.0 
ns 

5.0 ns 

5.0 ns 

___ ____,/ 
Son Vu 

Waveform2. 
Propagation Delay for set to output, set 
pulse width, and recovsy time for set to clock 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable operation. 
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Signetlcs FAST Products 

Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit ForTotem·PoleOutputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

A,. = Termination resistance should be equal to z0 UT of 

pulse generators. 

November 15, 1988 

FAMILY 

74F 

6-96 

Product Specification 

FAST 74Fl 13 

tw AMP(V) 

ov 
tlML(t,> 

ITlH(t,) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

AmpDtude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

DESCRIPTION 

The 74F114, Dual Negative Edge-Trig
gered JK-Type Flip-Flop with common 
clock and reset inputs, features individual 
J, K, Clock (CP), Set (S

0
) and Reset (R

0
) 

inputs, true and complementary outputs. 
The S and R0 inputs, when Low, set or 
reset t~e outputs as shown in the Function 
Table regardless of the level at the other 
inputs. 
A High level on the clock (CP) input enables 
the J and K inputs and data will be ac
cepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is High and flip-flop will perform accord
ing to the Function Table as long as mini
mum setup and hold times are observed. 
Output changes are initiated by the High
to-Low transition of the CP. 

PIN CONFIGURATION 

'Ro Vee 

Ko ep 

Jo K1 

soo J1 

ao 501 

ao Q1 

GND 01 

TOP VIEW 

&•--~L ftft 41"\ftn. 

FAST 74Fl 14 
Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
With Common Clock And Reset 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTA4 

N74F114 100MHz 15mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°Cto +70°C 

14-Pin Plastic DIP N74F114N 

14-Pin Plastic SO N74F114D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Jo· J1 J inputs 1.0/1.0 20µA/0.6mA 

Ko' K1 K inputs 1.0/1.0 20µA/0.6mA 

500' 501 Set inputs (active Low) 1.0/5.0 20µA/3.0mA 

RD Reset input (active Low) 1.0/10.0 20µA/6.0mA 

CP Clock Pulse input (active falling edge) 1.0/8.0 20µA/4.8mA 

OO,OO ; 01' 01 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

3 11 2 12 

CP 
Jo J 1 Ko K, 

13 
4 Soo 

Ro 
10 5 01 

Qo Qo o, o, 

5 8 9 8 

Vee= pin 14 
GND =pin 7 

'L07 A5.~..m&l-Q8144 



Signetics FAST Products 

Flip-Flop 

LOGIC DIAGRAM 

FUNCTION TABLE 

INPUTS 

SD RD CP J 

L H x x 
H L x x 
L L x x 
H H J, h 

H H J, I 

H H J, h 

H H J, I 

H = High voltage level 

CP 

OUTPUTS 

K a a 
x H L 

x L H 

x H* H* 

I q q 

I L H 

I H L 

I q q 

To other 
Flip-Flop 

OPERATING MODE 

Asynchronous Set 

Asynchronous Reset 

Undetermined • 

Toggle 

Load "O"(Reset) 

Load "1" (Set) 

Hold "no change" 

h = High voltage level one setup time prior to High-to-Low clock transition 
L = Low voltage level 
I =Low voltage level one setup time prior to High-to-Low clock transition 
q=Lower case letters indicate the state of the referenced output prior to the High-to-Low clock transition 
X = Don't care 
J,= High-to-Low clock transition _ _ 
Asynchronous inputs: Low input to SD sets Q to High level, Low input to RD sets Q to Low level 

Set and Reset are independent of clock 
Simultaneous Lo~ on bo~ SD and R makes both Q and a High _ 

• =B~h outputs will be High while both SD and RD are Low,£?iut the output states are unpredictable if SD 
and RD go High simultaneously. 

Product Specification 

FAST 74Fll4 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG . Storage temperature -65 to +150 oc 

March 28, 1989 6-98 



Signetics FAST Products Product Specification 

Flip-Flop FAST 74Fl 14 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
V1H = MIN, I OL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum input voltage Vee =MAX, vi= 7.0V 100 µA 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

J K n, n -0.6 mA 

CP -4.8 mA 
11L Low-level input current Vee= MAX, v, = 0.5V 

son -3.0 mA 

RD -6.0 mA 

1os Short-circuit output current3 Vee= MAX -60 -150 mA 

1cc Supply current (total)4 Vee= MAX 15 21 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. ~any sequence of parameter tests, 105 tests should be performed last. 

4. Measure 'cc with the clock input grounded and all outputs open, with the Q and Q outputs High in turn. 
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Slgnetlcs FAST Products 

Flip-Flop 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

fMAX Maximum clock frequency 

tPLH Propagation delay 

tPHL CP to On or an 

tPLH Propagation delay 

tPHL ~On' R°0 to On or an 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER 

ts(H) Setup time, High or Low 

~(L) Jn, Kn to CP 
th(H) Hold time, High or Low 

th(L) Jn, Kn to GP 

1w(H) CP Pulse width 
'w(L) High or Low 

'w(L) 
S0n , R0 Pulse width 

Low 

tREC 
Recovery time 
s0n, R'0 to CP 

AC WAVEFORMS 

J····~ 
:;s(L) 

CP 

an 

.-tw (L)-+ 

t PHL 

--~~~~~~__, 

TEST CONDITION 

Waveform 1 

Waveform 1 

Waveform 2,3 

TEST CONDITION 

Waveform 1 

Waveform 1 

Waveform 1 

Waveform 2,3 

Waveform 2,3 

Waveform 1. Propagation Delay for Data to Output, Data 
Setup Time and Hold Times, and Clock Width 

NOTE: For all waveforms, V M = 1.SV. 

TA= +25°C 

Vee= 5V 
CL :50pF 

RL = 500.Q 

Min Typ 

85 100 

2.0 5.0 
2.0 5.5 

2.0 4.5 
2.0 4.5 

TA= +25°C 

vcc=5V 
CL= 50pF 
RL = 500.Q 

Min Typ 

4.0 
3.5 

0.0 
0.0 

4.5 
4.5 

4.5 

4.5 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

March 28, 1989 6-100 

Product Specification 

FAST 74Fl 14 

LIMITS 

TA= 0°C to +70°C 

Vee= 5V ±10% 
UNIT CL= 50pF 

RL = 500.Q 

Max Min Max 

80 MHz 

6.5 2.0 7.5 
7.5 2.0 8.5 

ns 

6.5 2.0 7.5 
6.5 2.0 7.5 

ns 

LIMITS 

TA= 0°C to +70°C 

vcc=5V±10% 
UNIT CL= 50pF 

RL = 500.Q 

Max Min Max 

5.0 
4.0 ns 

0.0 
0.0 ns 

5.0 
5.0 

ns 

5.0 ns 

5.0 ns 



Signetics FAST Products Product Specification 

Flip-Flop FAST74Fll4 

AC WAVEFORMS 

___ -.---Jr 
CP CP 

Waveform 2. Waveform 3. 
Propagation Delay for Set to Output, Set 
Pulse Width, and Recovery Time for Set to clock 

Propagation Delay forReset to Output, Reset 
Pulse Width, and Recovery Time for Reset to Clock 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

March 28, 1989 

FAMILY 

74F 

6-101 

----tw----

----tw----
VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw 1TLH 

3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

tTHL 

2.5ns 



Signetics 

FAST Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in High 
and Low states) 

PIN CONFIGURATION 

74F125 

TOP VIEW 

March 28, 1989 

FAST 74Fl 25, 7 4Fl 26 
Buffers 
74F125 Quad Buffer (3-State) 
74F126 Quad BUffer (3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F125 5.0ns 

74F126 5.0ns 

ORDERING INFORMATION 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

23mA 

26mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F125N, N74F126N 

N74F125D, N74F126D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Do-D3 Data inputs 1.0/0.033 20µA/20µA 

~0-~3 Output Enable inputs (active Low) , F125 1.0/0.033 20µA/20µA 

OE
0
-0E

3 
Output Enable inputs (active High), F126 1.0/0.033 20µA/20µA 

00-03 Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 

4 

10 

13 

Vee· Pin 14 
GND- Pin 7 

OE0 

OE1 
OE2 

OE3 

74F125 

2 5 9 12 

Do 

a 

3 6 8 11 

6-102 

LOGIC SVMBOL(IEEE/IEC) 

74F125 

EN t> 1 3 

6 

8 

11 

835-0341-96146 



Signetics FAST Products 

Buffers 

PIN CONFIGURATION 

74F126 

TOP VIEW 

LOGIC DIAGRAM 

74F125 

'1 

OE0~ 2 3 
Do ao 

- 4 

OE 1~ 
D 5 6 a 

1 1 
OE 10 

D 2-;--J, 8 a 
~2 ~ 2 

OE 3~ 
D 12 11 a 

3 3 

Vee· Pin 14 

GND- Pin 7 

LOGIC SYMBOL 

1 

4 
10 

13 

Vccs Pin 14 

GND- Pin7 

74F126 

74F126 

2 5 9 12 

3 6 8 11 

Product Specification 

FAST 74Fl25, 74Fl26 

LOGIC SYMBOL(IEEE/IEC) 

74F126 

EN [>1 
2 

FUNCTION TABLE, 74F125 

INPUTS OUTPUT 

OEn Dn an 

L L L 

L H H 

H x z 

FUNCTION TABLE, 74F126 

H 
L 
x 
z 

INPUTS OUTPUT 

OEn 

H 

H 

L 

D n 

L 

H 

x 

High voltage level 
Low voltage level 
Don't care 

an 

L 

H 

z 

High impedance "off' state 

3 

6 

8 

11 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 ' mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Buffers FAST 74Fl25, 74Fl26 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

IOH High-level output current -15 mA 

1aL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vee 2.4 v 
loH=-3mA 

Vee= MIN, ±5%Vcc 2.7 3.3 v 

VOH High-level output voltage VIL= MAX, ±10%Vcc 2.0 v 
V1H =MIN 10H=-15mA 

±5%Vcc 2.0 v 

Vee= MIN, ±10%Vcc 0.55 v 
VOL Low-level output voltage VIL= MAX, IOL=MAX 

V1H =MIN ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee =O.ov, v 1 = 7.ov 100 µA Input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

II Low-level input current V cc= MAX, V1 = 0.5V -20 mA 

1ozH 
Off-state output current, 
High-level voltage applied 

Vee= MAX, Vo= 2.7V 50 µA 

1oZL 
Off-state outltut current, 
Low-level vo tage applied V cc = MAX, Vo= 0.5V -50 µA 

1os Short circuit output current 3 
Vee= MAX -100 -225 mA 

1ccH OEn = GND, Dn=4.5V 17 24 mA 
t-----1 

'F125 1ccL Vee= MAX 
OEn = Dn=GND 28 40 mA 

~ 

1cc Supply current 
1ccz OEn = Dn=4.5V 25 35 mA 

(total) 1ccH OEn = Dn=4.5V 20 30 mA 
t---

'F126 1ccL Vee= MAX OEn = 4.5V, Dn=GND 32 48 mA 
+-----

1ccz OEn = GND, Dn=4.5V 26 39 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c ... SV, TA= 25°C. 
3. Not more than one output siould be shorted at a time. For testing las· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Buffers FAST 74Fl25, 74Fl26 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vcc=5V±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 6.0 2.0 6.5 

tPHL D_n_to~ 3.0 5.5 7.5 3.0 8.0 ns 

tPZH Output Enable time 
74F125 

Waveform 2 3.5 5.5 7.5 3.5 8.5 ns 
tPZL to High or Low level Waveform 3 4.0 6.0 8.0 4.0 9.0 

tPHZ Output Disable time Waveform 2 1.5 3.5 5.0 1.5 6.0 ns 
tPJZ. from High or Low level Waveform 3 1.5 3.5 5.5 1.5 6.0 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 6.5 2.0 7.0 ns 
~~-L D_n to~ 3.0 5.5 8.0 3.0 8.5 

tPZH Output Enable time Waveform 2 4.0 6.0 7.5 3.5 8.5 
74F126 ns 

t&L to High or Low level Waveform 3 4.0 6.0 8.0 3.5 8.5 

tPHZ Output Disable time Waveform 2 2.0 4.5 6.5 2.0 7.5 ns 
tPLZ from High or Low level Waveform 3 3.0 5.5 7.5 3.0 8.0 

AC WAVEFORMS 

Waveform 1. Propagation delay For Input To Output 

OE""~ 
---/~~~~ OEn ~; jt-tPLZ; .-

On ~VoL+0.3V .,.. ov 
Waveform 2. 3·State Output Enable Time To High Level Waveform 3. 3-State Output Enable Time To Low 

And Output Disable Time From High Leval Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

----tw---""" .AMP(V) 

PULSE 
GENERATOR 

ell 
Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 
tPLZ closed 

tPZL closed 

All other open 
DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Ar = Termination resistance should be equal to ZouT of 

pulse generators. 

March 28. 1989 

FAMILY 

74F 

6-105 

It----- t w ___ .,.. OV 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics FAST 74Fl 32 
Schmitt Trigger 
Quad 2-lnput NAND Schmitt Trigger 

FAST Products Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F132 6.3 ns 
DESCRIPTION 

The 74F132 contains four 2-input NAND 
gates which accept standard TTL input ORDERING INFORMATION 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined, jitter-free output signals. In addi
tion, they have greater noise margin than 
conventional NAND gates. Each circuit 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

13 mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F132N 

N74F132D 

contains a 2-input Schmitt trigger fol- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
lowed by a Darlington level shifter and a 
phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow 
input transitions, and provide different 
input threshold voltages for positive and 

0na' Dnb 

an 

negative-going transitions. This hyster- NOTE: 

DESCRIPTION 

Data inputs 

Data output 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

50/33 1.0mA/20mA 

esis between the positive-going and One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
negative-going input threshold (typically 
800mv) is determined by reisistor ratios 
and is essentially insensitive to tempera-
ture and supply voltage variations. As 
long as three inputs remain at a more 
positive voltage than VT +MAX' the gate will 
respond in the transition of the other input 
as shown in Waveform 1. 

PIN CONFIGURATION 

TOP VIEW 

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

Vee· Pin 14 
GND· Pin 7 

3 6 8 11 

LOGIC SYMBOL (IEEE/IEC) 



Signetlcs FAST Products 

Schmitt Trigger 

LOGIC DIAGRAM 

Vee= pin 14 

GND =pin 7 

FUNCTION TABLE 

INPUTS OUTPUT 

0 na Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

an 

H 

H 

H 

L 

Product Specification 

FAST 74Fl32 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Schmitt Trigger FAST 74Fl 32 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VT+ Positive-going threshold 
Vee =5.0V 1.5 1.7 2.0 v 

VT- Negative-going threshold Vee =5.0V 0.7 0.9 1.1 v 

t:.VT Hysteresis (VT+- VT- ) Vee =5.0V 0.4 0.8 v 

Vee =MIN, ±10%Vcc 2.5 v 

VOH High-level output voltage 

V1=VT-MIN' IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee =MIN, ±10%Vcc 0.30 0.50 v 

VOL Low-level output voltage 

V1=VT+MAX' 1oL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11 = llK -0.73 -1.2 v 

IT+ Input current at positive-going threshold Vee =5.0V, vi= VT+ 0 µA 

IT- Input current at negative-going threshold Vee =5.0V, vi= VT- -350 µA 

'1 Input current at maximun input voltage Vee =MAX, vi= 7.0V 100 µA 

11H High-level input current V CC =MAX, V1 = 2. 7V 20 µA 

11L Low-level input current V CC =MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee =MAX -60 -150 mA 

1ccH V1N=GND 8.5 12.0 mA 
1cc Supply current (total) 

Vee =MAX 
1ccL V1N=4.5V 13.0 19.5 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products 

Schmitt Trigger 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation _s!elay Waveform 1 
tPHL 0 na• Dnb to Qn 

AC WAVEFORMS 

Waveform 1. 
For Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

April 4, 1989 

Min 

4.0 
5.5 

FAMILY 

74F 

6-109 

Product Specification 

FAST 74Fl32 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

vcc=5V Vee= 5V±10o/o 
UNIT CL :50pF CL= 50pF 

RL = 500.Q RL = 500.Q 

Typ Max Min Max 

5.5 7.0 3.5 8.5 ns 
7.0 8.5 5.0 9.0 

tw AMP(V) 

OV 

ITHL{t ~ 

lyLH(t~ 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

PIN CONFIGURATION 

Vee 

012 

011 

010 

Og 

09 

07 

Q 

TOP VIEW 

November 1, 1988 

FAST 74Fl 33 
Gate 
13-lnput NANO Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F133 4.0 ns 

ORDERING INFORMATION 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

2.0 mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°C to +70°C 

N74F133N 

N74F133D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do-D14 Data inputs 1.0/1.0 20µA/0.6mA 

a Data Output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

10 

11 

12 

13 

14 

15 

Vee= Pin 1s 

GND· Pin 8 

6-110 

LOGIC SYMBOL (IEEE/IEC) 

10 

11 

12 

13 

14 

15 

& 

853-1154-94975 



Signetics FAST Products 

Gate 

LOGIC DIAGRAM 

vcc ·Pin 1s 
GND a Pin 8 

r 

FUNCTION TABLE 

Do 01 02 
H H H 

H = High voltage level 
L = Low voltage level 

03 
H 

04 
H 

Product Specification 

FAST 74Fl 33 

INPUTS OUTPUT 

05 06 07 08 Dg 010 0 11 0 12 Q 

H H H H H H H H L 

Any one input = L H 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may.impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 ac 
--

TSTG Storage temperature -65 to +150 ac 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

>---____,f---------------·------··-----·-+---------1------+-c-----+----·--l 

Supply voltage 4.5 5.0 5.5 v 
High-level input voltage 2.0 v 
Low-level input voltage 0.8 v 
Input clamp current -18 mA 

High-level output current -1 mA 

Low-level output current 20 mA 

Operating free-air temperature range 0 70 
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Signetics FAST Products Product Specification 

Gate FAST 74F133 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V cc = MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 

VOL Low-level output voltage 
V1H =MIN, IOL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1cc 
1ccH Vee= MAX 

1.0 2.0 mA 
Supply current (total) 

1ccL 
2.5 4.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c = SV, TA = 25°C. 
3. Not more than one output siould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA=+25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :5V±10% 

UNIT CL :50pF CL :50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propa~tion delay 
Waveform 1 

2.0 4.0 7.0 1.5 7.5 

tPHL Dn to Q 2.5 4.5 7.5 2.0 8.0 ns 

AC WAVEFORMS 

Waveform 1. 

Propagation Delay for Data to Output 

NOTE: For all waveforms, V M .. 1.SV. 
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Signetics FAST Products 

Gate 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

November 1, 1988 

FAMILY 

74F 

6-113 

Product Specification 

FAST 74Fl33 

----tw---- AMP(V) 

90% 

----tw---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate 'w tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics FAST 74Fl 38 
Decoder /Demultiplexer 

FAST Products 

FEATURES 
• Demultiplexing capability 
• Multiple Input enable for easy 

expansion 
• Ideal for memory chip select de
, coding 

• High speed replacement for Intel 
3205 

DESCRIPTION 

The 7 4F138 decoder accepts three bi
nary weighted inputs (A0 , A1, A2) and 
when enabled, provides eight mutually ex
clusive, active-Low outputs (5

0
-0

7
). The 

1-0f-8 Decoder/Demultiplexer 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F138 5.Sns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

13mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F138N 

N74F138D 

device features three Enable inputs; two INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
active-Low(E

0
,E

1
) and one active 

!jigh(E2l_ Every output will be High unless 
E0 and E1 are Low and E is High. This 
multiple enable function alfows easy par
allel expansion of the device to 1-of-32 (5 
lines to 32 lines) decoder with just four 
'F138s and one inverter. The device can 
be used as an eight output demultiplexer 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A2 Address inputs 1.0/1.0 20µA/0.6mA 

~o.r1 Enable inputs (active Low) 1.0/1.0 20µA/0.6mA 

E2 Enable input (active High) 1.0/1.0 20µA/0.6mA 

00-07 Data outputs (active Low) 50/33 1.0mA/20mA 

by using one of the active-Low Enable NOTE: 
inputs as the Data input and the remaining One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

Enable inputs as strobes. Enable inputs 
not used must be permanently tied to their 
appropriate active-High or active-Low 
state. 

PIN CONFIGURATION 

TOP VIEW 

November 15, 1988 

LOGIC SYMBOL 

4 

5 
6 

Eo 

E1 

E2 

1 2 3 

0001020304050507 

Vee= Pin 1s 
GND- Pina 

15 14 13 12 11 10 9 7 

6-114 

LOGIC SYMBOL(IEEE/IEC) 

DX 

2 

3 

6 

853-0343-95131 



Signetlcs FAST Products 

Decoder /Demultiplexer 

LOGIC DIAGRAM 

Vee· Pin 1s 
GND •Pin 8 

DECODER FUNCTION TABLE 

INPUTS 

Ea E1 E2 Ao A1 A2 oo 01 
H x x x x x H H 

x H x x x x H H 

x x L x x x H H 

L L H L L L L H 

L L H H L L H L 

L L H L H L H H 

L L H H H L H H 

L L H L L H H H 

L L H H L H H H 

L L H L H H H H 

L L H H H H H H 

H High voltage level 
L Low voltage level 
X Don't care 

APPLICATION 

02 
H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

Product Specification 

FAST 74Fl 38 

OUTPUTS 

03 04 05 06 07 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

L H H H H 

H L H H H 

H H L H H 

H H H L H 

H H H H L 

Ao ~~~~----<a-~~~~~~~~---~~~~~~~~-<11>--~~~~~~~~ 

A1 ~~~~~1---<1r-~~~~~~~-i----~~~~~~~---t-.~~~~~~~~....-. 

A2 --a~~~~t--t----e-~~~~~~~-t--t--.a--~~~~~~---t--t----~~~~~~~-i--t---, 

A3 --+~~~---1-+-+-~~~--r-~~-+-+-l--~~--..--~~-+-+--+---I 

A4 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -
Expansion of 1-of-32 Decoding 
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Decoder /Demultiplexer FAST 74Fl 38 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

JIN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

J IK Input clamp current -18 mA 

JOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS _{_Over recommended o~ratin_g_ free-air tem~ature raQg_e unless otherwise notedl 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

v,H = MIN, 'oH =MAX ±5%Vcc 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, V1L =MAX ±10%Vcc 0.30 0.50 v 

v,H =MIN, IOL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

1, Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

JIH High-level input current Vee= MAX, vi= 2.7V 20 µA 

)IL Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total)4 Vee= MAX 13 20 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 2s0 e 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable In 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 105 tests should be performed last. 

4. To measure 'cc· outputs must be open, v 1N on all inputs=4.5V. . 
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Signetics FAST Products Product Specification 

Decoder /Demultiplexer FAST 74Fl 38 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV Vee =SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1, 2 3.5 5.6 7.0 3.5 8.0 ns 
tPHL An to On 4.0 6.1 8.0 4.0 9.0 

tPLH fropa9.51tion .Q.elay Waveform 2 3.5 6.4 7.0 3.5 8.0 ns 
tPHL E0 or E1 to On 3.0 5.3 7.0 3.0 7.5 

tPLH Propa_g_ation delay Waveform 1 4.0 6.2 8.0 4.0 9.0 ns 
tPHL E2 to On 3.5 5.6 7.5 3.5 8.5 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms,VM =1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 
pulse generators. 

October 18, 1988 

FAMILY 

74F 
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tw AMP(V) 

ov 
tTHL(ti} 

ITLH(t) 

tw ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.Sns 2.Sns 



Signetics 

FAST Products 

FEATURES 
• Demultlplexlng capability 
• Two Independent 1 ·of -4 decoders 
• Multifunction capability 

DESCRIPTION 

FAST 74Fl 39 
Decoder /Demultiplexer 
Dual 1-of-4 Decoder//Demultlplexer 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F139 5.3ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

13mA 

The 74F139 is a high speed, dual 1-of-4 ORDERING INFORMATION 
decoder/demultiplexer. This device has 
two independent decoders, each accept
ing two binary weighted inputs (Aon• A1n) 
and providing four mutually exclusive 
active-Low outputs (0

0 
- 0 ). Each 

decoder has an active-row ~Wable (E). 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

COMMERCIAL RANGE 
Vee= 5V±10o/o; TA= 0°c to +70°C 

N74F139N 

N74F139D 

When Eis High, every output is forced INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
High. The Enable can be used as the Data 
input for a 1-of-4 demultiplexer applica
tion. 

FUNCTION TABLE 
INPUTS OUTPUTS 

E Ao A1 Oo 01 02 03 

H x x H H H H 

L L L L H H H 

L H L H L H H 

L L H H H L H 

L H H H H H L 

H High voltage level 
L = Low voltage level 
X Don't care 

PIN CONFIGURATION 

Vee 

Eb 

Aob 

A1b 

'Oob 

01b 

02b 

TOP VIEW 

October 13, 1988 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ana• Anb Address inputs 1.011.0 20µA/0.6mA 

~a'~b Enable inputs (active Low) 1.0/1.0 20µA/0.6mA 

0 on- Q3n Data outputs (active Low) 50/33 1.4mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

2 3 15 14 13 

Ea Aoa A1a Eb Aob A1b 

DECODER a DECODER b 

Ooa 01 8 02a 03a Oob01b02b03b 

4 5 6 7 12 11 10 9 

Vee· Pin 16 
GND- Pina 

6-118 

LOGIC SYMBOL(IEEE/IEC) 

2 

3 

14 

13 

15 

DMUX 

0} 0 G-
1 3 

0 

1 

2 

3 

853-0344-94813 



Signetlcs FAST Products 

Decoder /Demultiplexer 

LOGIC DIAGRAM 

Vee· Pin 1s 
GND- Pina 

4 5 6 7 

PrODUCT Specification 

FAST 74Fl39 

12 11 10 9 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetlcs FAST Products PrODUCT Specification 

Decoder /Demultiplexer FAST 74Fl 39 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS _(Over recommended O_Q_eratin_g_ free-air tem~ature ral}g_e unless otherwise notedJ_ 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

VIH =MIN, 10L =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

Ill Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current 3 Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX 13 20 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 
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Signetics FAST Products PrODUCT Specification 

Decoder /Demultiplexer FAST 74Fl39 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA = 0°c to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delab 
Waveform 1 , 2 

3.5 5.3 7.0 3.0 8.0 

tPHL A0 or A1 to Ona' nb 4.0 6.1 8.0 4.0 9.0 ns 

tPLH Propagation delay 3.5 5.4 7.0 3.5 8.0 

tPHL tn to 0 na' 0 nb 
Waveform 2 3.0 4.7 6.5 3.0 7.5 ns 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms,VM =1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 
pulse generators. 

October 13, 1988 
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tw AMPM 

ov 

tTHL(t~ 

trLH(t~ 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Coda conversions 
• Multi-channel DIA converter 
• Decimal-to-BCD converter 
• Cascading for priority encoding of 

"N"blts 
• Input enable capability 
• Priority encoding-automatic 

selection of highest priority Input 
llne 

• Output enable-active Low when all 
Inputs are High 

• Group slgnal output-active when 
any Input Is Low 

DESCRIPTION 

The 74F148 8-input priority encoder ac
cepts data from eight active-Low inputs 
and provides a binary representation on 
the three active-Low outputs. A priority is 
assigned to each input so that when two 
or more inputs are simultaneously active, 
the input with the highest priority is repre
sented on the output, with input line i

7 
having the highest priority. A High on the 
Enable Input (Ei) will force all outputs to 
the inactive (High) state and allow new 
data to settle without producing errone
ous information at the outputs. A Group 
~al (GS) output and an Enable Output 
(EO) are provided with the three data 
outputs. The GS is active-Low when any 

PIN CONFIGURATION 

Vee 

EO 

GS 

T3 

12 

A"2 r:. 
A"1 lo 

GND Ao 

TOP VIEW 

April 11, 1989 

FAST 74Fl48 
Encoder 
8·1nput Priority Encoder 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F148 6.0ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

23mA 

COMMERCIAL RANGE 
Vee= 5V±10%;TA = 0°Cto +70°C 

N74F148N 

N74F148D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

DESCRIPTION 
74F{U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

i1-i7 Priority inputs (active Low) 1.0/2.0 20µA/1.2mA 

io Priority input (active Low) 1.0/1.0 20µA/0.6mA 

Ei Enable input (active Low) 1.0/2.0 20µA/1.2mA 

EO Enable output (active Low) 50/33 1.0mA/20mA 

~ Group select output (active Low) 50/33 1.0mA/20mA 

AO-A2 Address outputs (active Low) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

input is Low: this indicates when any input 
is active. The EO is active-Low when all 
inputs are High. Using the Enable Output 
along with the Enable Input allows priority 

LOGIC SYMBOL 

10 11 12 13 1 2 3 4 

IQ I 1 I 2 13 14 15 I& 17 

El EO 15 

GS 14 

AoA1A2 

9 7 6 

Vcc·Pin16 

GND- Pin8 

6-122 

encoding of N input signals. Both EO and 
GS are active-High when the Enable 
Input is High. 

LOGIC SYMBOL(IEEE/IEC) 

853-0345-96313 



Slgnetlcs FAST Products 

Encoder 

LOGIC DIAGRAM 

Vee· Pin 16 
GND· Pin 8 

FUNCTION TABLE 

INPUTS 

El io i1 i2 i3 

H x x x x 
L H H H H 

L x x x x 
L x x x x 
L x x x x 
L x x x x 
L x x x L 

L x x L H 

L x L H H 

L L H H H 

H High voltage level 
L Low voltage level 
X Don't care 

April 11, 1989 

i4 i5 

x x 
H H 

x x 
x x 
x L 

L H 

H H 

H H 

H H 

H H 

Ts i5 
3 

i6 i7 GS 

x x H 

H H H 

x L L 

L H L 

H H L 

H H L 

H H L 

H H L 

H H L 

H H L 

2 

OUTPUTS 

Ao A1 A2 

H H H 

H H H 

L L L 

H L L 

L H L 

H H L 

L L H 

H L H 

L H H 

H H H 

EO 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 
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i1 
12 11 

To 
10 

Product Specification 

FAST 74Fl48 



Slgnetlcs FAST Products Product Specification 

Encoder FAST 74Fl48 

APPLICATION 

ENABLE 
LSB MSB 

El 

EO 

16-lnput priority Encoder 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
lour Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
11< Input clamp current -18 mA 

IOH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetlcs FAST Products Product Specification 

Encoder FAST 74Fl48 

D c ELE c TRI c AL CHARA c TERISTIC s (Over recommended operating free-air temperature range unless otherwise notedJ_ 

TEST CONDITIONS 1 LIMITS 
SYMBOL PARAMETER 

Typ2 
UNIT 

Min Max 

Vee= MIN, v,L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

v,H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, v,L =MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

v,H =MIN, 'oL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

1, Input current at maximum input voltage V CC =MAX, V1 = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

1 1_ -0.6 mA 
11L Low-level input current Vee= MAX, v, = 0.5V l i1- i7' Ei -1.2 mA 

1os Short-circuit output curren~ Vee= MAX -60 -150 mA 

1cc Supply current (total)4 
Vee= MAX 23 35 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

4. To measure lcc, outputs must be open, V1N on all inputs=4.5V. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA = O°C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vec=5V±10% 

UNIT CL :50pF CL= 50pF 
RL =soon RL :5000 

Min Typ Max Min Max 

tPLH _f'rop~gation delay Waveform 2 3.5 6.0 9.0 3.5 10.0 ns 
tPHL In to An 4.0 6.0 10.5 4.0 12.0 

tPLH Propagation delay 
Waveform 1 

2.0 3.5 6.5 2.0 7.5 

tPHL Tn to R5 2.5 4.5 7.5 2.5 8.5 ns 

tPLH Propagation delay 2.0 4.0 9.0 2.0 10.0 

tPHL in to GS 
Waveform 2 2.0 6.0 8.0 2.0 9.0 ns 

tPLH Propagation delay 3.5 6.0 8.5 3.5 9.5 

tPHI atoA'..n 
Waveform 2 3.0 5.5 8.0 3.0 9.0 

ns 

tPLH Propagation delay 2.5 4.5 7.0 2.5 8.0 

tPHL ato~ Waveform 2 3.0 5.5 7.5 3.0 8.5 ns 

tPLH Propagation delay 3.0 5.0 7.0 3.0 8.0 

tPHL atom Waveform 2 4.5 7.0 10.5 4.5 12.0 ns 

April 11, 1989 6-125 
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Encoder FAST 74Fl48 

AC WAVEFORMS 

In' El 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms,VM =1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to z0 UT of 

pulse generators. 

April 11, 1989 
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74F 
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INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw 1TLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High speed 8-to-1 multlplexlng 
• On chip decoding 
• Multlfunctlon capability 
• Complementary outputs 
• See 'F251/'F251A for 3-state 

version 

DESCRIPTION 

The 74F151 and 74F151A are logic 
implementations of a single-pole, 8- po
sition switch with the switch position con
trolled by the state of three Select (S0, S1, 

~) inputs. True(Y) and complementary 
(Y) outputs are both provided. The En
able input (E) is active Low. When E is 
High, the Y output is High and the Y 
output is Low, regardless of all other 
inputs. In one package the 7 4F151 or 
74F151A provides the ability to select 
from eight sources of data or control in
formation. The device can provide any 
logic function of tour variables and the 
negation with correct manipulation. 

7 4F151 A is the faster version of 7 4F151 . 

PIN CONFIGURATION 

TOP VIEW 

March 3, 1989 

FAST 74Fl51, 74Fl51A 
Multiplexers 
74F151 8-lnput Multiplexer 
74F151 A 8-lnput Multiplexer 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F151 5.5ns 

74F151A 4.5ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

13.5mA 

17mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F151N, N74F151AN 

N74F151D, N74F151AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

10-17 Data inputs 1.0/1.0 20µA/0.6mA 

S0-52 Select inputs 1.0/1.0 20µA/0.6mA 

E Enable input (active Low) 1.0/1.0 20µA/0.6mA 

Y,Y Data outputs 150/33 3mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

11 

10 
9 
7 

4 3 2 1 15 14 13 12 

lo 11 '2 13 14 15 Is '1 
So 
S1 

S2 
E y y 

5 6 

Vee· Pin 1s 
GND· Pin 8 
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LOGIC SYMBOL(IEEE/IEC) 

7 

11 

10 

4 

15 

14 

13 

12 

MUX 

EN 

}·~ 

853-1158-95943 



Slgnetlcs FAST Products 

Multiplexers 

LOGIC DIAGRAM 

Vee• Pin 16 

GND· Pin 8 

FUNCTION TABLE 

INPUTS 

s2 s1 so 

x x x 
L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

H - High voltage level 
L • Low voltage level 
X • Don'tcare 

March 3, 1989 

Product Specification 

FAST 74Fl SL 74Fl S lA 

4 3 2 15 14 13 12 

OUTPUTS 

'E y y 

H L H 

L lo jo 

L 11 11 

L '2 12 
L 13 i3 

L 14 i4 

L 's is 

L 16 i6 

L 17 i7 
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Signetlcs FAST Products Product Specification 

Multiplexers FAST 74Fl5l, 74Fl 51A 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

111< Input clamp current -18 mA 

IOH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS .10ver recommended o..Q.eratil}g_ free-air tem~ature ral}g_e unless otherwise noted.) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, v,L =MAX ±10%~ 2.5 v 
VOH High-level output voltage 

v,H = MIN, 'oH =MAX ±5%Vee 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, v,L =MAX ±10%Vee 0.30 0.50 v 

V1H = MIN, IOL =MAX ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11 = llK -0.73 -1.2 v 

1, Input current at maximum Vee = MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

Ill Low-level input current Vee =MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee=MAX -60 -150 mA 

1eeH 13 18 mA 

1eel 
74F151 Vee= MAX 15 20 mA 

Ice Supply current 
(total) 1eeH 18 25 mA 

1cel 
74F151A Vee= MAX 

17 25 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc "' 5V, TA • 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otheiwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause Invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetlcs FAST Products Product Specification 

Multiplexers FAST 74Fl5L 74Fl51A 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Ycc=SV Vcc=5V±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL :5000 

Min Typ Max Min Max 

lpLH Propagation delay 3.0 4.5 6.5 2.5 9.0 

1PHL In toY Waveform 1 3.0 4.5 6.5 3.0 7.5 ns 

1PLH Propagation delay 2.0 4.0 6.0 2.0 7.0 

tPHL In to Y Waveform 2 1.0 2.5 4.0 1.0 5.0 ns 

tPLH Propagation delay 4.0 7.0 9.5 4.0 12.0 

1PHL Sn to Y Waveform 1,2 4.5 7.0 9.0 4.5 10.0 ns 

1PLH Propagation delay 74F151 4.0 6.5 9.0 3.5 10.0 

1PHL Sn to Y Waveform 1,2 2.0 4.5 7.0 2.0 7.5 ns 

1PLH Propagation delay 6.0 8.0 10.0 5.5 11.5 

1PHL EtoY Waveform 1 4.0 5.5 7.0 4.0 8.0 ns 

~ 
Propagation delay 3.5 5.0 6.5 3.5 7.5 
'Eto'Y Waveform 1 4.0 5.5 7.5 4.0 8.0 ns 

1PLH Propagation delay 
Waveform 1 

2.5 4.5 7.0 2.5 7.5 

1PHL In toY 2.5 4.5 7.0 2.5 7.5 
ns 

lpLH Propagation delay 
Waveform 2 

2.0 4.0 7.0 2.0 7.5 

1PHL lntoY 1.0 2.0 4.5 1.0 5.0 
ns 

tPLH Propagation delay 
Waveform 1,2 

4.5 6.5 10.0 4.0 11.0 

1PHL . Sn to Y 74F151A 4.0 6.0 8.5 3.5 9.5 
ns 

tPLH Propagation delay 
Waveform 1,2 

3.5 5.5 8.5 3.0 9.5 

tPHL Sn to Y 2.5 4.5 7.0 2.0 7.5 
ns 

tPLH Propagation delay 
Waveform 1 

4.0 6.5 9.0 3.5 9.5 

tPHL EtoY 3.0 5.0 7.0 3.0 7.5 
ns 

tPLH Propagation delay 
Waveform 1 

2.5 4.5 6.5 2.5 7.0 

tPJ:f!. Eto'Y 2.0 3.5 5.5 1.5 6.0 
ns 

AC WAVEFORMS 

VouT 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, V M = 1.5V 
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Multiplexers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

March 3, 1989 

FAMILY 

74F 
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Product Specification 

FAST 74Fl5l, 74F151A 

tw AMP(V) 

ov 
tlHL(t~ 

trLH(t~ 

tw OV 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz SOOns 2.Sns 2.Sns 



Signetics 

FAST Products 

FEATURES 
• Non-Inverting outputs 
• Separate enable for each section 
• Common select Inputs 
• See 'F253 for 3-state version 

DESCRIPTION 

FAST 74Fl53 
Multiplexer 
Dual 4-Llne to 1-Llne Multiplexer 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F153 7.0ns 

The 74F153 is a dual 4-input multiplexer ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

12mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°C to +70"C 

N74F153N 

N74F153D 

that can select 2 bits of data from up to four 
sources selected by common Select inputs 
(S0,S1). The two 4-input multiplexercJ!c~s 
have individual active-Low Enables (Ea.Eb) 
which can be used to strobe the outputs 
independently. Outputs (Ya• Yb) are forced 

Low when the corresponding Enables INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
(E

8
,Eb) are High. 

The 'F153 is the logic implementation of a 
2-pole, 4-position switch where the switch 
is determined by the logic levels supplied to 
the common select inputs. 

PIN CONFIGURATION 

TOP VIEW 

April 14, 1989 

74F(U.L) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1oa- 1aa Port A data inputs 1.011.0 20µA/0.6mA 

IOb- 1ab Port B data inputs 1.0/1.0 20µA/0.6mA 

80• 8 1 Common Select inputs 1.0/1.0 20µA/0.6mA 

E'a Port A Enable input (active Low) 1.0/1.0 20µA/0.6mA 

E'b Port B Enable input (active Low) 1.0/1.0 20µA/0.6mA 

Ya, Yb Port A, B data outputs 50133 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

14 

2 
1 

• 5 4 3 10 11 12 13 

•o. 11a •2. •a. .Ob •1b •2b • ., 
Sg 

81 
Ea 
Eb 

1 • 

6-132 

LOGIC SYMBOL(IEEE/IEC) 

1 

• 

853-0100-96351 



Slgnetlcs FAST Products 

Multiplexer 

LOGIC DIAGRAM 

Vcc•Pln18 
GND-Pln8 

FUNCTION TABLE 

So s, En 

x x H 

L L L 

L L L 

H L L 

H L L 

L H L 

L H L 

H H L 

H H L 

H • High voltage level 
L • Low voltage level 
X • Oon'tcare 

April 14, 1989 

INPUTS 

IOl1 

x 
L 

H 

x 
x 
x 
x 
x 
x 

Product Specification 

FAST 74Fl53 

S O I Ob 11 b I 2b 13b OEb 

12 13 

Yb 

OUTPUT 

•1n 12n 13n yn 

x x x L 

x x x L 

x x x H 

L x x L 

H x x H 

x L x L 

x H x H 

x x L L 

x x H H 
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Slgnetlcs FAST Products Product Specification 

Multiplexer FAST 74F153 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

IOH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS ~Over recommended o_Q_eratin_g_ free-air tenmfil'ature ran_g_e unless otherwise notedJ_ 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, v,L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

v,H =MIN, loH =MAX ±5%Vce 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, v,L =MAX ±10%Vcc 0.30 0.50 v 
v,H =MIN, loL =MAX ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11=1 1K -0.73 -1.2 v 

1, Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

Ill Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

l 1eeH l En=GND, Sn=ln=4.5V 12 20 mA 
Ice Supply current (total) 

l 1ccL 
Vee= MAX l E =S =I =GND 12 20 mA n n n 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 2s0 e. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Multiplexer FAST 74Fl53 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= O°Cto +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=5V±10% 

UNIT CL :SOpF CL :50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

~LH Propa._Pation delay Waveform 1 3.0 4.5 7.0 2.5 8.0 ns 
HL In to n 3.0 5.0 7.5 2.5 8.0 

~LH Propagation delay Waveform 2 5.0 8.0 10.5 4.5 12.0 ns 
HL Sn to Yn 5.0 8.0 10.5 4.5 12.0 

tPLH fropagation delay Waveform 2 5.0 7.5 9.0 4.5 10.5 
1PHL En to Yn 4.0 5.5 7.0 3.5 8.0 ns 

AC WAVEFORMS 

I n 

Waveform 1. Propagation Delay, Data to Output Waveform 2. Propagation Delay, Enable and Select to Output 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T t---HD-1-----. 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

April 14, 1989 

FAMILY 

74F 
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INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• 16-llne demultiplexing capability 
• Mutually exclusive outputs 
• 2-lnput enable gate for strobing or 

expansion 

DESCRIPTION 

The 74F154 decoder accepts four active 
High binary address inputs and provides 
16 mutually exclusive active Low outputs. 
The 2-input Enable {E

0
, E

1
) gate can be 

used to strobe the decoder to eliminate the 
normal decoding "glitches" on the outputs, 
or it can be used for expansion of the de
coder. The Enable gate has two AND'ed 
inputs which must be Low to enable the 
outputs. 

The 74F154 can be used as a 1-of-16 
demultiplexer by using one of the Enable 
inputs as the multiplexed data input. 
When the other Enable is Low, the ad
dressed output will follow the state of the 
applied data. 

PIN CONFIGURATION 

Ao 

"' 
A3 

a;, 

TOP VIEW 

February 10, 1989 

FAST 74Fl54 
Decoder /Demultiplexer 
1-of-16 Decoder/Demultiplexer 
Product Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

74F154 5.5 ns 

ORDERING INFORMATION 

PACKAGES 

24-Pin Plastic Slim DIP (300mil) 

24-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

26mA 

COMMERCIAL RANGE 
V cc= 5V±10%; TA= 0°c to +70°C 

N74F154N 

N74F154D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

AO-A3 Data inputs 1.0/1.0 20µA/0.6mA 

~o· ~1 Enable inputs 1.0/1.0 20µA/0.6mA 

0 o- 0 1s Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µ.A in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

DX 

Oo 23 

}~ ZI 
0, 22 

At 01 
22 At 

21 

°' 18 
21 "a 

°' 
20 3 

211 Aa o, 
o, 
0., 
o, 

°' 
11 E1 18 
11 ~ 19 

Vcc-Pln24 
GNO.Pln 12 
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Slgnetics FAST Products 

Decoder /Demultiplexer 

LOGIC DIAGRAM 

Vcc=pin 24 

GND=pin 12 

FUNCTION TABLE 
INPUTS 

Eo E, Ao A, A2 

L H x x 
H L x x 
H H x x 
L L L L 
L L L L 

L L L L 

L L L L 

L L L H 
L L L H 
L L L H 

L L L H 

L L H L 
L L H L 

L L H L 

L L H L 

L L H H 
L L H H 
L L H H 
L L H H 

H = High voltage level 
L = Low voltage level 
X .. Don'tcare 

February 10, 1989 

x 
x 
x 
L 
L 

H 

H 

L 
L 

H 

H 

L 
L 

H 
H 

L 
L 
H 
H 

A3 Oo o, 02 
x H H H 
x H H H 
x H H H 

L L H H 
H H L H 

L H H L 
H H H H 

L H H H 
H H H H 
L H H H 
H H H H 

L H H H 
H H H H 

L H H H 
H H H H 

L H H H 
H H H H 
L H H H 
H H H H 

03 o, 

H H 
H H 
H H 

H H 
H H 
H H 

L H 

H L 
H H 
H H 

H H 

H H 
H H 
H H 
H H 

H H 
H H 
H H 
H H 

Product Specification 

FAST 74Fl54 

OUTPUTS 

05 06 07 Oa 09 0 10 0 11 o,2 a,3 a14 a,5 
H H H H H H H H H H H 
H H H H H H H H H H H 
H H H H H H H H H H H 

H H H H H H H H H H H 
H H H H H H H H H H H 

H H H H H H H H H H H 
H H H H H H H H H H H 

H H H H H H H H H H H 
L H H H H H H H H H H 

H L H H H H H H H H H 
H H L H H H H H H H H 

H H H L H H H H H H H 
H H H H L H H H H H H 
H H H H H L H H H H H 

H H H H H H L H H H H 

H H H H H H H L H H H 
H H H H H H H H L H H 
H H H H H H H H H L H 
H H H H H H H H H H L 

6-137 



Signetlcs FAST Products Product Specification 

Decoder /Demultiplexer FAST 74F154 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

Your Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS J_Over recommended qQ_erati'!.9_ free-air tem~erature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H =MIN, t0 H =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vec 0.35 0.50 v 

VOL Low-level output voltage 
V1H = MIN, t0 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA 
input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1 
1ecH 26 40 mA 

1ce Supply current (total) Vee= MAX 
1ecL 35 45 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Ve = SV, TA= 25°C. 
3. Not more than one output s'?iould be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Signetics FAST Products 

Decoder /Demultiplexer 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

tPLH Propa~tion delay 

tPHL An to an 

tPLH .E_ropa~tion delay 

tPHL En to an 

AC WAVEFORMS 

An 

an 
VM 

Waveform 1. Propagation Delay For 
Address To Output 

TEST CONDITION 

Min 
2.0 

Waveform 1 3.5 

2.0 
Waveform 2 4.0 

En 

an 

Product Specification 

FAST 74Fl54 

LIMITS 

TA= +2S°C TA= 0°c to +70°c 

vcc=SV Vee= SV±10% 
UNIT CL :SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 
5.0 9.5 1.5 10.5 
6.5 10.0 3.0 10.5 ns 

4.0 7.5 1.5 8.0 
6.0 9.0 3.5 9.5 ns 

VM 

Waveform 2. Propagation Delay For 
Enable To Output 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

TestCircuitForTotem-PoleOutputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour of 

pulse generators. 

February 10, 1989 

FAMILY 
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tw AMP(V) 

ov 
tTHL(t 1) 

lylH(t~ 

lw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

DESCRIPTION 

The 74F157/74F157A is a high speed 
Quad 2-input multiplexer which selects 4 
bits of data from one of two sources under 
the control of a common Select input (S). 
The Enable input (E) is active when Low. 
When Eis High, all of the outputs (Y 

11
) are 

forced Low regardless of all other input 
conditions. 

Moving data from two registers to a com
mon output bus is a common use of the 
'F157/157A. The state of the Select input 
determines the particular register from 
which the data comes. 

The device is the logic implementation of 
a 4-pole, 2-position switch where the 
position of the switch is determined by the 
logic levels supplied to the Select input. 

The 7 4F15817 4F1 SSA is similar but has in
verting outputs (Y n). 

PIN CONFIGURATION 

74F157/74F157 A 

TOP VIEW 

October 13, 1988 

FAST 74Fl571 74Fl57A 
74Fl 58174Fl58A 

Data Selectors/Multiplexers 
74F157/157A Quad 2-lnput Data Selector/ Multiplexer, Non-Inverting 
74F158/158A Quad 2-lnput Data Selector/Multiplexer, Inverting 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F157 4.6ns 15mA 

74F158 3.7ns 10mA 

74F157A 4.6ns 15mA 

74F158A 3.7ns 10mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= SV±10%; TA= 0°c to +70°C 

16-pin Plastic DIP N74F157N, N74F157AN, N74F158N, N74F158AN 

16-pin Plastic SO N74F157D, N74F157AD, N74F158D, N74F158AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ina • 1nb ' Inc• 1nd Data inputs 1.0/1.0 20µA/0.6mA 

s Select input 1.0/1.0 20µA/0.6mA 

E Enable input 1.0/1.0 20µA/0.6mA 

Ya-Yd Data outputs ('F157/'F157A) 50/33 1.0mA/20mA 

'Ya - vd Data outputs ('F158/'F158A) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

15 

74F157/74F157A 

2 3 5 6 11 10 14 13 

loa 11a IOb 11b l0c 11c 'od 11d 

s 
E 

4 7 9 12 

Vee= pin 16 

GND= pin8 

6-140 

LOGIC SYMBOL(IEEE/IEC) 

74F157/74F157A 

G1 

12 
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Data Selectors/Multiplexers FAST 74Fl57, 74Fl57A, 74Fl58, 74Fl58A 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

7 4F158/158A 

TOP VIEW 

LOGIC DIAGRAM, 74F157/157A 

15 

74F158/158A 

2 3 s 6 11 10 14 13 

loa ~. •ob ~b •oc ~c lod •1d 

s 

E 

4 7 g 12 

Vee= pin 16 

GND =pin 8 

74F158/158A 

G1 

LOGIC DIAGRAM, 74F158/158A 

laa '1a lob lib loo l1c lod lid E 9 
loa '1a la!. '111 loo '1a loci '1d E 9 2 3 0 14 13 

Vee= pin 16 

GND =pin 8 

FUNCTION TABLE, 74F157/157A 

INPUTS 

'E s 
H x 
L H 

L H 

L L 

L L 

H • High voltage level 
L = Low voltage level 
X - Don't care 

October 13, 1988 

Ian 

x 
x 
x 
L 

H 

OUTPUT 

11n yn 

x L 

L L 

H H 

x L 

x H 

2 3 s • 1 a 14 13 11 1 

Vee= pin 16 

GND =pin 8 

FUNCTION TABLE, 74F158/158A 

INPUTS 

E s 
H x 
L L 

L L 

L H 

L H 

H = High voltage level 
L = Low voltage level 
X = Don't care 
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Ian 

x 
L 

H 

x 
x 

OUTPUT 

11n vn 

x H 

x H 

x L 

L H 

H L 
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Data Selectors/Multiplexers FAST 74Fl57,74Fl57A,74Fl58,74Fl58A 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOi-i High-level output voltage 

VIH =MIN, loH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

VIH =MIN, IOL =MAX ±5%Vcc 0.30 0.50 v 
VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

Ill Low-level input current V CC = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1ce 
'F157/157A 

Vee= MAX 
15.0 23.0 mA 

Supply current4 (total) 
'F158/158A 14.0 19.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

4. Ice is measured with 4.SV applied to all inputs and all outputs open. 
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Data Selectors/Multiplexers FAST 74Fl57,74Fl57A,74Fl58,74Fl58A 

AC ELECTRICAL CHARACTERISTICS for 74F157 and 74F158 

LIMITS 

TA= +2S°C TA = 0°c to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vcc=SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.5 4.5 7.0 3.0 8.0 

tPHL 1on• 11n to yn 2.5 3.5 5.5 1.5 7.0 ns 

tPLH Propagation delay 
Waveform 3 

5.0 7.5 10.0 5.0 11.5 

tPHL EtoY_n_ 74F157 3.8 5.0 7.0 3.8 8.0 ns 

tPLH Propagation delay 
Waveform 1 

4.5 8.0 13.0 4.5 15.0 

tPHL StoYn 3.5 6.0 8.0 3.5 9.0 ns 

tPLH Propagation delay 
Waveform 2 

3.0 4.0 5.9 2.5 7.0 

tPHL 1on• 11n to yn 1.5 2.5 4.5 1.0 5.5 ns 

tPLH Propagation delay 
74F158 Waveform 4 

4.5 6.0 8.0 4.0 9.0 

tPHL EtoYn 3.5 5.5 8.5 3.5 9.5 ns 

tPLH Propagation delay 4.0 6.5 8.5 4.0 9.5 

tpHL Sto Yn 
Waveform 2 4.0 5.5 9.0 3.5 10.5 ns 

AC ELECTRICAL CHARACTERISTICS for 74F157A and 74F158A 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= 50pF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.5 4.5 6.5 3.0 7.0 

tpHL Ian• 11n to Y n 2.5 3.5 5.0 1.5 6.0 ns 

tPLH Propagation delay 
Waveform 3 

6.0 7.5 9.0 5.5 10.5 

tPHL EtoY_n_ 74F157A 4.0 5.0 6.5 4.0 7.0 ns 

tPLH Propagation delay 
Waveform 1 

5.5 7.5 10.0 5.0 11.0 

tPHL StoYn 4.5 6.0 7.5 4.0 8.5 ns 

tPLH Propagation delay 
Waveform 2 

3.0 4.0 6.0 2.5 7.0 

tPHL _Ion.~ to Yn 1.5 2.5 4.0 1.0 4.5 ns 

tPLH Propagation delay 
74F158A Waveform 4 

4.5 5.5 7.0 4.0 7.5 

tPHL 'Eto~ 5.0 6.0 7.5 5.0 8.0 ns 

tPLH Propagation delay 
Waveform 2 

4.5 6.5 8.5 4.0 9.5 
1PHL Sto\ 4.0 5.5 7.5 3.5 8.0 ns 
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Data Selectors/Multiplexers 

AC WAVEFORMS 

1On• 11n • S 

Waveform 1. Propagation Delay For 
Data And Select To Output 

Yn-----' 

Waveform 3. Propagation Delay For 
Enable To Output 

Product Specification 

FAST 74Fl57,74Fl57A, 74Fl58,74Fl58A 

1On•I1n • S 

Waveform 2. Propagation Delay For 
Data And SelectTo Output 

Waveform 4. Propagation Delay For 
Enable To Output 

NOTE: For all waveforms,VM =1.SV 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T t---H[>+-----. 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

R1 = Termination resistance should be equal to z0 UT of 
pulse generators. 

October 13, 1988 

FAMILY 

74F 

6-144 

INPUT PULSE REQUIREMENTS 

Amplhude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.Sns 2.Sns 
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FAST Products 
FEATURES 
•Synchronous counting and loading 

• Two count enable Inputs for n-blt 
cascading 

• Positive edge-triggered clock 
• Asynchronous Master Reset 

('F160A, 'F161A) 
·Synchronous Reset ('F162A, 'F163A) 
• High speed synchronous expansion 

• Typical count rate of 130MHz 
DESCRIPTION 

Synchronous presettable decade ('F160A, 
'F162A) and 4-bit binary('F161A, 'F163A) 
counters feature an internal carry look-ahead 
and can be used for high-speed counting. 
Synchronous operation is provided by having 
all flip-flops clocked simultaneously on the 
positive-going edge of the clock. The clock 
input is buffered. 

The outputs of the counters may be preset to 
High or Low level. A Low level at the Parallel 
Enable (~) input disables the counting action 
and causes the data at the D0-D3 inputs to be 
loaded into the counter on the positive-going 
edge of the clock (provided that the setup and 
hold requirements for PE are met). Preset 
takes place regardless of the levels at Count 
Enable (CEP, CET) inputs. 

A Low level at the Master Reset (MR) input 
sets all the four outputs of the flip-flops (00 -03) 
in 'F160Aand 'F161A to Low levels, regardless 
of the levels at CP,PE,CET and CEP inputs 
(thus providing an asynchronous clear func
tion). For the 'F162A/'F163A the clear function 
is synchronous. A Low level at the Synchro
nous Reset (~) input sets all four outputs of 
the flip-flops (00-03) to Low levels after the 

PIN CONFIGURATION 

'F160A 

TOP VIEW 

October 7, 1988 

FAST 74Fl60A,74Fl61A 
74Fl 62A,74Fl 63A 

Counters 
'F160A, 'F162A BCD Decade Counter 
'F161A, 'F163A 4-Blt Binary Counter 
Product Specification 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F160A,74F161A 
74F162A, 74F163A 

130MHz 46mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%;TA :0°Cto +70°C 

16-Pin Plastic Dip N74F160AN, N74F161AN, N74F162AN, N74F163AN 

16-Pin Plastic SO N74F160AD, N74F161AD, N74F162AD, N74F163AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.0/1.0 20µA/0.6mA 

CEP Count Enable Parallel input 1.0/1.0 20µA/0.6mA 

CET Count Enable Trickle input 1.0/2.0 20~1.2mA 

CP Clock input (active rising edge) 1.0/1.0 20µAI0.6mA 

PE Parallel Enable input (active Low) 1.0/2.0 20µA/1.2mA 

~ Asynchronous Master Reset input (active 
Low) for 'F160A and 'F161A 1.0/1.0 20µA!0.6mA 

SR --S-yncnronous ""Reset input1act1ve LoW} for 1.0/1.0 20µA!0.6mA 
'F162A and 'F163A 

TC Terminal count output 50/33 1.0mA/20mA 

00-03 Flip-flop outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

next positive-going transition on the clock 
(CP) input (provided that the setup and hold 
time requirements for~ are met). This action 
occurs regardless of the levels at PE, CET, 

LOGIC SYMBOL 

'F160A 

3 4 5 6 

Do 01 02 Da 
9 PE 

7 CEP 

10 CET TC 15 

2 CP 

MR 

°o~~Oa 

14 13 12 11 

Vcc·Pin16 
GND·PlnB 

6-145 

and CEP inputs. The synchronous reset fea
ture enables the designer to modify the maxi
mum count with only one external NANO gate 
(see Figure A). The carry look-ahead simpli-

LOGIC SYMBOL(IEEE/IEC) 

'F160A 

853-0347-94764 



Slgnetlcs FAST Products 

Counters 

PIN CONFIGURATION 

'F161A 

TOP VIEW 

PIN CONFIGURATION 

'F162A 

TOP VIEW 

PIN CONFIGURATION 

'F163A 

TOP VIEW 

October 7, 1988 

Preliminary Specification 

FAST 74F160A,74F161A,74F 162A,74F163A 

LOGIC SYMBOL 

7 

10 

Vee. Pin 16 

GND·Pln 8 

PE 

CEP 

CET 

CP 

MR 

'F161A 

3 4 5 6 

14 13 12 11 

LOGIC SYMBOL 

9 

7 

10 

2 

Vee· Pin 16 

GND· Pin 8 

PE 

CEP 

CET 

CP 

SR 

'F162A 

3 4 5 6 

14 13 12 11 

LOGIC SYMBOL 

9 

7 

10 

Vee· Pin 16 

GND· Pin 8 

PE 

CEP 

CET 

CP 

SR 

'F163A 

3 4 5 6 

14 1312 11 
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LOGIC SYMBOL(IEEE/IEC) 

'F161A 

TC 15 

L._ 1,20 

!___1-------------..--
L__ 

&~-~------------~ 

LOGIC SYMBOL(IEEE/IEC) 

'F162A 

TC 15 

LOGIC SYMBOL(IEEE/IEC) 

'F163A 

TC 15 



Slgnetlcs FAST Products 

Counters 

fies serial cascading of the counters. Both 
Count Enable (CEP and CET) inputs must be 
High to count. The CET input is fed forward to 
enable the TC output. The TC output thus 

STATE DIAGRAM 

Preliminary Specification 

FAST 74Fl 60A,74Fl61A,74Fl62A,74Fl63A 

enabled will produce a High output pulse of a 
duration approximately equal to the High level 
output of 0

0
. This pulse can be used to enable 

the next cascaded stage (see Figure B). The 

TC output is subjected to decoding spikes due 
to internal race conditions. Therefore, it is not 
recommended for use as clock or asynchro
nous reset for flip-flops, registers, or counters. 

Logic equations: Count Enable=CEP•CET•PE 
TC=O •Q •Q •03•CET 

'Ff sol. ·f?1s2A 

Logic equations: Count Enable=CEP•CET•PE 
TC=O •Q •Q •03•CET 

'F~s1A:F1s3A 

APPLICATIONS 

H H = Enable count 
or 
L L = Disable count 
~ 

October 7, 1988 

Fig. A Maximum count modifying scheme 
Terminal count = 6 

Fig. B Synchronous multistage counting scheme 
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Slgnetlcs FAST Products Preliminary Specification 

Counters FAST 7 4Fl 60A,74F161A,74F l 62A,7 4Fl 63A 

MODE SELECT-FUNCTION TABLE for 'F160A, 'F161A 
INPUTS OUTPUTS 

OPERA TING MODE 
MR CP CEP CET PE DD QA TC 

L x x x x x L L Reset (clear) 

H t x x I I L L 
Parallel load 

H t x x I h H (1) 

H t h h h x count (1) Count 

H x I x h x qn (1) 
Hold (do nothing) 

H x x I h x qn L 

MODE SELECT-FUNCTION TABLE for 'F162A, 'F163A 

H 
h 
L 
I 

~ 

INPUTS OUTPUTS 

SR CP CEP CET PE Dn a"- TC 

I t x x x x L L 

h t x x I I L L 

h t x x I h H (2) 

h t h h h x count (2) 

h x I x h x qn (2) 

h x x I h x qn L 

= High voltage level 
= High voltage level one setup prior to the Low-to-High clock transition 
= Low voltage level 
= Low voltage level one setup prior to the Low-to-High clock transition 

OPERA TING MODE 

Reset (clear) 

Parallel load 

Count 

Hold (do nothing) 

= Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 
- Don'tcare 

t - Low-to-High clock transition 
(1) = The TC output is High when CET is High and the counter is at Terminal Count (HLLH for 'F160A and 

HHHH for'F161A) 
(2) = The TC output is High when CET is High and the counter is at Terminal Count (HLLH for 'F162A and 

HHHH for 'F163A) 
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Counters 

LOGIC DIAGRAM for 'F160A 

2 ....... CP 

MR 1 -" J'.".'.: ..... 

~ 
PE" 

CET 

CEP 

1: ~ 
7 ~~ 

Do 3 

4 

5 

6 

Vee =pin16 
GND=pin 8 
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Preliminary Specification 

FAST 74Fl 60A,74Fl6 lA,74Fl62A,74Fl63A 
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~ 

TC 
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Counters FAST 74Fl 60A,74Fl 61A,74Fl62A,74Fl 63A 

LOGIC DIAGRAM for 'F161 A 

CEP 

Do-3=------~----4--4--~----1-, 
l------r ....... 

D1-4------+--+-+-+--+-----t 

D2-5;;__ __ ~------+--1-+--1o-+--+---1,.---, 
1------\-........ 

Vee =pin16 
GND=pin 8 
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Counters 

LOGIC DIAGRAM for 'F162A 

Vee =pin16 
GND=pin 8 

CP 

SR 

iiE 
CET 

CEP 

D1 

Dz 

October 7, 1988 
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Preliminary Specification 

FAST 74Fl 60A,74Fl 61A,74F162A,74Fl63A 
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Counters FAST 74Fl 60A,74Fl 61A.74Fl62A,74Fl63A 

LOGIC DIAGRAM for 'F163A 

CP------1~--------~~~~~---, 

SR 

Do-3~~~~~--+--J-+-4--+-~~....-~ 
1-------r ...... 

D2-5~------+--J-+-4--+-+-+---1~ 
I------~ ...... 

Vee =pin16 
GNO=pin 8 
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Slgnetlcs FAST Products Preliminary Specification 

Counters FAST 74F160A,74F161A,74F l 62A,74F163A 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 ac 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -1.8 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 ac 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Mu 

Vee= MIN, VIL= MAX ±10%VCC 2.5 v 
VOH High-level output voltage 

VIH = MIN, IOH = MAX ±5%Vee 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOl. Low-level output voltage 

VIH = MIN, 'oL = MAX ±5%Vce 0.30 0.50 v 
VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

CET.~ -1.2 mA 
Ill Low-level input current Vee= MAX, V1=0.5V 

-0.6 mA others 

1os Short circuit output current3 Vcc=MAX -60 -150 mA 

1ccH 42 55 mA 
'cc Supply current (total) 

1eeL 
Vcc=MAX 

49 65 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V - 5V, TA - 2s•e. 
3. Not more than one outpUt~uld be shorted at a time. For testing los• the use of high-speed test apparatus andlor sample-and-hold techniques are preferable in 

order ID minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter teat.a. In any sequence of parameter teats, 108 test.a should be performed last 
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Counters FAST 74Fl 60A,74Fl 61A,74Fl62A,74Fl 63A 

AC ELECTRICAL CHARACTERISTICS for 74F160A and 74F162A 
LIMITS 

TA= +25"C TA = 0°C to +70"C 

SYMBOL PARAMETER TEST CONDITION 
Ycc=SV Ycc=5V±10% 

UNIT CL :SOpF CL :SOpF 
RL :Soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 130 90 MHz 

tPLH Propagation delay Waveform 1 2.0 4.5 7.0 2.0 8.0 ns 
tPHL CP to an (J5E'=High) 4.0 7.0 10.0 4.0 11.0 

tPLH Propagation delay Waveform 1 2.0 4.5 7.5 2.0 8.5 ns 
tPHL CP to an (J5E'= Low) 4.0 6.0 8.5 4.0 9.5 

tPLH Propagation delay Waveform 1 4.5 8.0 10.5 4.5 11.5 ns 
tPHL CP to TC 4.5 7.5 9.5 4.5 10.0 

tPLH Propagation delay 1.5 4.0 6.5 1.5 7.0 

tPHL CETto TC Waveform 2 2.5 5.0 7.0 2.5 7.5 ns 

P_ropagation delay 

tPHL 'MR to an 'F160A Waveform 3 6.5 9.0 12.0 6.5 13.0 ns 

Propagation delay 

tPHL MR to TC 'F160A Waveform 3 6.0 8.0 10.0 5.5 11.0 ns 

AC SETUP REQUIREMENTS for 74F160A and 74F162A 

LIMITS 

TA= +25"C TA= O"C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Ycc=SV Ycc=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL :Soon RL :soon 

Min Typ Max Min Max 

t
8
(H) Setup time, High or Low 

Waveform 6 
5.0 5.0 

!s_(L) D...n.. to CP 5.0 5.0 ns 

th(H) Hold time, High or Low 
Waveform 6 

0 0 
1ti(L) Dn to CP 0 0 ns 

t
8
(H) Setup time, High or Low 

Waveform 5 or 6 
11.0 11.0 

t
8
(L) PE or SR to CP 7.0 7.0 ns 

th(H) Hold time, High or Low 0 0 
th(L) 1>e or SR to CP Waveform 5 or 6 0 0 ns 

t
8
(H) Setup time, High or Low 

Waveform 4 
11.0 11.0 

t
8
(L) CET or CEP to CP 6.0 7.5 ns 

th(H) Hold time, High or Low 
Waveform 4 

0 0 
th(L) CET or CEP to CP 0 0 ns 

1w(H) CP pulse width (Load) 
Waveform 1 

4.0 4.0 
1w(L) High or Low 5.0 6.0 ns 

1w(H) CP pulse width (Count) Waveform 1 4.0 4.0 ns 
_QL) High or Low 5.5 6.5 

1w(L) MR pulse width.Low 'F160A Waveform 3 5.0 5.0 ns 

tREC 
Recovery time, 

'F1E>OA Waveform 3 5.0 6.0 ns MRtoCP 
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Counters FAST 7 4F l 60A,74F161A,74F 162A,74F163A 

AC ELECTRICAL CHARACTERISTICS for 74F161A and 74F163A 
LIMITS 

TA= +2S"C TA :0°C to +70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV v00 :SV±10% 

UNIT CL :50pf CL :SOpF 
RL =soon RL :Soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 130 90 MHz 

tPLH Propagation delay Waveform 1 2.0 4.0 6.5 2.0 7.0 ns 
1eHt_ CP to ~ (PE=High) 4.0 6.5 10.0 4.0 11.0 

tPLH Propagation delay Waveform 1 2.0 4.5 6.5 2.0 7.5 ns 

tPHI CP to ~(PE= Low) 3.5 5.5 8.5 3.5 9.5 

tPLH Propagation delay Waveform 1 5.0 7.5 10.5 5.0 11.5 ns 
tPHL CP toTC 4.5 7.5 10.5 4.0 11.5 

tPLH Propagation delay 1.5 3.5 6.5 1.5 7.0 

tPHL CETto TC Waveform 2 2.5 5.0 7.5 2.5 8.0 ns 

Propagation delay 

tPHL MR to On 'F161A Waveform 3 6.0 8.5 12.0 5.5 13.0 ns 

Propagation delay 
Waveform 3 

tPHL MR to TC 'F161A 5.0 8.5 10.0 5.0 11.0 ns 

AC SETUP REQUIREMENTS for 74F161A and 74F163A 
LIMITS 

TA= +2S"C TA :O"C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
v00 :sv v00 :SV±10% 

UNIT CL :SOpf CL :SOpF 
RL =soon RL :SOOil 

Min Typ Max Min Max 

t(H) Setup time, High or Low 
Waveform 6 

5.0 5.0 
~(L) D....11.toCP 5.0 5.0 ns 
~ 

th(H) Hold time, High or Low 
Waveform 6 

0 0 
~(L) DJl.toCP 0 0 ns 

t(H) Setup time, High or Low 9.0 9.5 
t:(L) ~or§itoCP Waveform 5 or 6 6.5 7.0 ns 

th(H) Hold time, High or Low 0 0 
th(L) ~or§itoCP Waveform 5 or 6 0 0 ns 

t
8
(H) Setup time, High or Low 10.5 10.5 

t
8
(L) CET or CEP to CP Waveform 4 6.0 7.0 ns 

th(H) Hold time, High or Low 0 0 
th(L) CET or CEP to CP Waveform 4 0 0 ns 

1w(H) CP pulse width (load) 4.0 4.0 
1w(L) High or Low Waveform 1 5.0 5.5 ns 

1w(H) CP pulse width (Count) 
Waveform 1 

4.0 4.0 
1w(L) High or Low 6.0 7.0 ns 

1w(L) MR pulse width.Low 'F161A Waveform 3 4.5 4.5 ns 

tREC 
Recovery time, 'F161A Waveform 3 6.0 6.5 ns 
MR to CP 
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Counters FAST 74F160A]4F161A,74F162A,74F163A 

AC WAVEFORMS 

Waveform 1. 
Propagation Delay, Clock Input to Output, Clock 

Pulse Width, and Maximum Clock Frequency 

Qn,TC 

CP 

Waveform 3. 
Master Reset pulse width, Master Reset to Output 
Delay and Master Reset to Recovery Time 

Waveform 5. 
Synchronous Reset Setup and Hold Times 

CET 

TC 

Waveform 2. 
Propagation Delay, CET Input to TC Output 

CEP 
CET 

CP 

Waveform4. 
CEP and CET Reset Setup and Hold Times 

Waveform&. 
Parallel Data and Parallel Enable Setup and Hold Times 

NOTE: For all waveforms, V M. 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

11----t w -----ti AMP(V) 

PULSE 
GENERATOR 

Your 

D.U.T 1---t>-1---~ 

Teat Circuit For Totem-Pole Outputs 

DEFINITIONS 

F\ = Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to z0 UT of 

pulse generators. 
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11---- t w ---...... ov 
Vu= 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplllude Rep.Rate tw 'n.H tTHL 

3.0V 1MHz 500ns 2.Sns 2.5ns 
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FAST Products 

FEATURES 
• Gated serial data Inputs 
• Typical shift frequency of 100MHz 
• Asynchronous Master Reset 
• Fully buffered clock and data 

inputs 
• Fully synchronous data transfers 

DESCRIPTION 

The 7 4F164 is an 8-bit edge-triggered 
shift register with serial data entry and an 
output from each of the eight stages. Data 
is entered through one of two inputs (D , 
D

8
b); either input can be used as an actit~ 

High enable for data entry through the 
other input. Both inputs must be con
nected together or an unused input must 
be tied High. 

Data shifts one place to the right on each 
Low-to-High transition of the Clock (CP) 
input, and enters into 0

0 
the logical AND of 

the the two data inputs (Os , 0
8
b) that ex

isted one setup time before the rising clock 
e.si_e. A Low level on the Master Reset 
(MR) input overrides all other inputs and 
clears the register asynchronously, forc
ing all outputs Low. 

PIN CONFIGURATION 

TOP VIEW 

Jannuary 28, 1988 

FAST 74Fl64 
Shift Register 

8-Bit Serial-In Parallel-Out Shift Register 
Product Specification 

TYPE TYPICAL fMAX 

74F164 100MHz 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

33mA 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F164N 

14-Pin Plastic SOL N74F164D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dsa' Dsb Data inputs 1.0/1.0 20µA/0.6mA 

'fJl1 Master Reset input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

0 0- 0 1 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0} FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

8 CP 
MR 

2 

3 4 5 6 10 11 12 13 

Vee· Pin 14 
GND-Pln7 

6-157 

LOGIC SYMBOL(IEEE/IEC) 
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Signetlcs FAST Products 

Register 

LOGIC DIAGRAM 

CP 

MR 

Vee· Pin 14 
GND-Pin 7 

FUNCTION TABLE 

INPUTS 

MR CP 0sa 

L x x 
H i I 

H i I 

H i h 

H i h 

H High voltage level 

RD RD RD RD 

OUTPUTS 
OPERATING MODE 

Dsb Qo 0 1 - - - - 0 1 

x L L L Reset _iclea!l_ 

I L qo q6 
h L qo q6 

Shift 
I L qo ~ 
h H qo q6 

h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
qn = Lower case letters indicate the state of the referenced input (or output) on setup time prior 

to the Low-to-High clock transition 
X Don't care 
i = Low-to-High clock transition 

Product Specification 

FAST 74Fl64 

RD RD RD RD 

10 12 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

January 28, 1988 6-158 



Signetlcs FAST Products Product Specification 

Register FAST 74Fl64 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1aL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, v,L =MAX ±10%Vee 2.5 v 
VOH High-level output voltage 

V1H =MIN, IOH = MAX ±5%Vee 2.7 3.4 v 

Vee= MIN, v,L =MAX ±10%Vee 0.30 0.50 v 
VOL Low-level output voltage 

v,H =MIN, loL =MAX ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total)4 
Vee= MAX 33 55 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vee= SV, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 'as· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in Other parameter tests. In any sequence of parameter test, 'as tests should be performed last. 

4. Measure 'cc with the serial inputs grounded , the clock input at 2.4 V, and a momentary ground, then 4.SV applied to Master Reset, and all outputs open. 
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Signetics FAST Products 

Register 

APPLICATION 

Reset 
Clock 

Data 

Enable 

CP MR 

'F164 

Oo 01020304 05 06 07 
H 

Dsa 

Dsb 

CP 

'F164 

Product Specification 

FAST 74Fl64 

MR 

Oo 01 0203 04 05 06 07 

NOTE: The 'F164 can be cascaded to form synchronous shift registers of longer length. 
Here, two 'F164 are combined to form a 16 bit shift register. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vcc=5V±10% 

UNIT CL :50pf CL :50pf 
RL = 5000 RL :5000 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 80 100 80 MHz 

1PLH Propagation delay 
Waveform 1 3.0 5.0 8.0 2;5 9.0 ns 

tPHL CP to On 5.0 7.0 10.0 5.0 11.0 

tPHL 
Propagation delay 

Waveform 2 4.0 7.5 10.5 4.0 11.5 ns 
MR to On 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=5V Vcc=5V±10% 

UNIT CL :SOpF CL :50pf 
RL :5000 RL :5000 

Min Typ Max Min Max 

ts(H) Setup time, High or Low 
Waveform 3 7.0 5.0 ns 

ts(L) Dn to CP 7.0 5.0 

th(H) Hold time, High or Low 
Waveform 3 

1.0 2.0 ns 
th(L) Dn to CP 1.0 2.0 
tw(H) CP Pulse width 

Waveform 1 4.0 4.0 ns 'w(L) High or Low 7.0 7.0 

'w(L) m Pulse width Waveform 2 7.0 7.0 ns 
Low 

1REC 
Recovery time 

Waveform 2 7.0 7.0 ns 
mtoCP 
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Register 

AC WAVEFORMS 

111 MAX 
CP 

'·"~~v_M~~~~-t-P-L~"_);~v-M----
Waveform 1. Propagation Delay, Clock Input To Output, 

Clock Pulse Width, and Maximum Clock Frequency 

CP 

MR 

CP 

Product Specification 

FAST 74Fl64 

tw(L) 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Data Setup And Hold Times 

NOTE: For all waveforms, VM = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

tw 

t1HL(tl) 

tTLH(t,) 

tw 

VM = 1.5V 

Input Pulse Definition 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour of 
pulse generators. 

January 28, 1988 6-161 
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Amplitude 
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Rep.Rate tw 1TLH · 

1MHz 500ns 2.5ns 

AMP(V) 

ov 

OV 

tTHL 
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FAST Products 

FEATURES 
• High Impedance NPN base Inputs 

for reduced loading (20µA in High 
and Low states) 

• Synchronous parallel to serial 
applications 

• Synchronous serial data Input for 
easy expansion 

• Clock enable for "do nothing" 
mode 

• Asynchronous Master Reset 
• Expandable to 16 bits in 8-bit in

crements 

DESCRIPTION 

The 74F166 is a high speed 8-bit shift 
register that has fully synchronous serial 
parallel data entry selected by an active 
Low Parallel Enable (PE) input. When 
the PE is Low one setup time before the 
Low-to-High clock transition, parallel 
data is entered into the register. When PE 
is High, data is entered into internal bit 
position 0 0 from serial data input (0

5
), 

and the remaining bits are shifted one 
place to the right (00-0,-02, etc.) with 
each positive going clock transition. For 
expansion of the register in parallel to 
serial converters, the 0

7 
output is con

nected to the Ds input of the succeeding 

PIN CONFIGURATION 

Ds Vee 

Do PE 

01 07 

D2 07 

Ca Os 

CE ~ 

CP 04 

GND MR 

TOP VIEW 

October 7, 1988 

FAST 74Fl 66 
Shift Register 
8-Blt Bidirectional Universal Shift Register 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F166 175MHz SOmA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +10°c 

16-Pin Plastic DIP N74F166N 

16-Pin Plastic SO N74F166D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

Do-D7 Parallel data inputs 1.0/0.033 20µA/20µA 

Ds Serial data input (Shift Right) 2.0/0.066 40µA/40µA 

CP Clock input (Active rising edge) 1.0/0.033 2Q!!_A/2~ 

CE Clock Enable input (Active Low) 1.0/0.033 20µA/20µA 

PE Parallel Enable input (Active Low) 1.0/0.033 20µA/20µA 

MR Master Reset input (Active Low) 2.0/0.066 40µA/40µA 

07 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

stage. The clock input is gated OR struc
ture which allows one input to be used as 
an active-Low Clock Enable (CE) input. 
The pin assignment for the CP and CE 
inputs is arbitrary and can be reversed for 
layout convenience.The Low-to-High 

LOGIC SYMBOL 

1 2 3 4 5 10 11 12 14 

15 

CE 

CP 

MR 

PE 

Vee= Pin 16 

GND= Pin 8 

13 

6-162 

transition of CE input should only take 
place while the CP is High for predictable 
operation. A Low on the Master Reset 
(MR) input overrides all other inputs and 
clears the register asynchronously, forc
ing all bit positions to a Low state. 

LOGIC SYMBOL(IEEE/IEC) 

13 

853-0349-94 765 



Signettcs FAST Products 

Shift Register 

FUNCTION TABLE 
INPUTS Qn REGISTER OUTPUT 

~ 'CE CP Os Do· 07 ao 0 1 - 0 s Q7 

I I i x I - I L L-L L 
I I i x h-h H H-H H 

h I i I X-X L qo - qs q6 
h I i h X-X H ~- '3_ qs_ 
x h x x X-X ~ q1-~ ~ 

High voltage level H 
h 
L 

High voltage level one set-up time prior to the Low-to-High clock transition 
Low voltage level 

I Low voltage level one set-up time prior to the Low-to-High clock transition 

OPERATING MODE 

Parallel load 

Serial shift 

Hold (do nothing) 

qn Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the 
Low-to-High clock transition 

x 
i 

Don't care 
Low-to-High clock transition 

LOGIC DIAGRAM 

Vee -pin 1s 
GNO-pin B 

Or.tnber 7. 1988 

10 

12 

07 ~~~~~~~~~----1 

CP 

6-163 
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Signetlcs FAST Products Product Specification 

Shift Register FAST 74Fl66 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V CC = MIN, VIL = MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

V CC= MIN, VIL= MAX ±10%Vce 0.30 0.50 v 

VOL Low-level output voltage 
V1H =MIN, IOL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II =l1K -0.73 -1.2 v 

Input current at maximum others 
Vee= O.OV, vi= 7.0V µA II input voltage CE, CP3 100 

others 20 µA 
11H High-level input current 

~.Os 
Vee= MAX, vi= 2.7V 

40 µA 

11L Low-level input current 
others 

V cc = MAX, V1 = 0.5V 
-20 µA 

~.Os -40 µA 

1os Short circuit output current4 
Vee= MAX -60 -150 mA 

1cc Supply current (total) 
Vee= MAX, PE= CE=On=GNO, 

50 70 mA 
MR=08=4.5V, CP= t 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating oonditions tor the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0c. _ 
3. When testing CP, CE must remain in High state, whereas CP must remain in High state when testing CE. 
4. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'os tests should be performed last. 
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Signetics FAST Products Product Specification 

Shift Register FAST 74Fl66 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :50pf CL= 50pf 
RL = 500Q RL = 5000 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 135 175 110 MHz 

tPLH Propagation delay 5.0 7.5 10.0 5.0 12.0 
tPHL CP to 0

7 
Waveform 1 4.0 6.0 8.0 3.5 9.0 ns 

tPHL Propagation delay 4.0 6.5 8.5 4.0 9.5 
MR to 0

7 
Waveform 2 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :50pf CL= 50pf 
RL = 500Q RL = 500Q 

Min Typ Max Min Max 

t (H) Setup time, Higb_or Low 3.0 4.0 
t:(L) On, Os to CP, CE Waveform 3 2.5 3.0 ns 

th(H) Hold time, High or Low 0 1.0 
th(L) On ,Os to CP Waveform 3 0 0 ns 

th(H) Hold time.J:iigh or Low 1.5 2.0 
\,(L) On, Os to CE Waveform 3 0 0 ns 

Setup time, Low 
Waveform 3 ns tsL) CE to CP 5.0 6.0 

~(H) Hold time, High 0 0 
CE to CP Waveform 3 ns 

t (H) Setup time.J:iigh or Low 3.0 4.0 
t!(L) PE to CP, CE Waveform 3 3.0 4.0 ns 

th(H) Hold time, J:i!gh or Low 
Waveform 3 

0 0 
\,(L) PE to CP, CE 0 0 ns 

t (H) CP Pulse width, 3.0 3.5 
t:(L) High or Low Waveform 1 4.5 5.0 ns 

tw(L) 
MR Pulse width, 

Waveform 2 4.0 4.0 ns Low 

tREC 
Recovery time 
~toCP Waveform 2 4.0 4.5 ns 
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Shift Register 

AC WAVEFORMS 

1/f MAX 

Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Widths, and Maximum Clock Frequency 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Setup Time and Hold Time 

NOTES: 1. For all waveforms, VM = 1.SV. 
2. The shaded areas indicate when the input is permitted to change for predictable output performance. 

3. CE may change only from High to Low while CP is Low 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

tw 

tTHL(tf) 

tTLH(t~ 

tw 

VM = 1.5V 

Product Specification 

FAST 74F166 

AMP(V) 

ov 

ov 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

Input Pulse Definition 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

~ = Termination resistance should be equal to ZouT of 
pulse generators. 

October 7, 1988 

FAMILY 

74F 

6-166 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 
FEATURES 
• Synchronous counting and loadlng 

• Up/down counting 
• BCD decade counter- 'F168 
• Modular 16 binary counter- 'F169 
• Two Count Enable Inputs for n-blt 

cascading 
• Positive edge-triggered clock 
• Built-In lookahead carry capablllty 
• Presettable for programmable 

operation 

DESCRIPTION 

The 74F168 and 74F169 are 4-bit synchro
nous Up/Down Counters. The 74F168 is a 
synchronous, presettable BCD Decade Up/ 
Down Counter featuring an internal carry look
ahead for applications in high speed counting 
designs. Synchronous operation is provided 
by having all flip-flops clocked simultaneously 
so that the outputs change coincident with 
each other when so instructed by the Count 
Enable inputs and internal gating. This mode 
of operation eliminates the output spikes which 
are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input 
triggers the flip-flops on the Low-to-High tran
sition of the clock. The counter is fully program
mable; that is, the outputs may be preset to 
either level. 

Presetting is synchronous with the clock and 
takes place regardless of the levels of the 
Count Enable inputs. A Low level on the Paral
lel Enable (PE) input disables the counter 
causes the data at the Dn input to be loaded 
into the counter on the next Low-to-High tran
sition of the clock. 

The direction of the counting is controlled by 
the by the Up/Down (U/D) input; a High will 

PIN CONFIGURATION 

'F168 

U/D Vee 

CP TC 

Do Oo 

01 01 

D2 02 

D:J 03 

CEP CET 

GND PE 

TOP VIEW 

March 3, 1989 

FAST 74Fl681 74Fl69 
Counters 
74F168 4-Blt Up/Down Decade Synchronous Counter 
74F169 4-Blt Up/Down Binary Synchronous Counter 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F168 115MHz 35mA 

74F169 115MHz 35mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic Dip N74F168N, N74F169N 

16-Pin Plastic SO N74F168D, N74F169D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 

PINS 
74F(U.L) 

DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Parallel data inputs 1.0/1.0 20µA/0.6mA 

CEP Count Enable parallel input (active Low ) 1.0/1.0 20µA/0.6mA 

CET Count Enable Trickle input (active Low ) 1.0/2.0 20µA/1.2mA 

CP Clock input (active rising edge) 1.0/1.0 20uA/0.6mA 

PE Parallel Enable input (active Low) 1.0/1.0 20µA/0.6mA 

U/D Up/Down count control input 1.0/1.0 20µA/0.6mA 

00-03 Flip-flop outputs 50/33 1.0mA/20mA 

TC Terminal count output (active Low) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

cause the count to increase, a Low will eause 
the count to decrease. 

The carry look ahead circuitry is provided for n
bit synchronous applications without addi
tional gating. Instrumental in accomplishing 
this function are two Count Enables(CEP, 
CET) inputs and a Terminal Count (TC) out
put. Both Count Enable inputs must be Low to 
count. The CET input is fed forward to enable 

LOGIC SYMBOL 

'F168 

3 4 5 6 

0
0 

D
1 

D2 D3 
PE 

UtD 

2 CP TC 15 

7 CEP 

10 CET 

QOQ1 ~Q3 

14 13 12 11 

Vee· Pin 1s 
GND• Pin 8 

6-167 

the TC output. The TC output thus enabled will 
produce a Low output pulse with a duration ap
proximately equal the High level portion of 0 0 
output. The Low level iC pulse is used to 
enable successive cascaded stages. See 
Figure 1 for the fast synchronous multistage 
counting connections. The 74F169 is identical 
except that it is a Modula 16 counter. 

LOGIC SYMBOL(IEEE/IEC) 

'F168 

853-0350-95942 
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Counters 

PIN CONFIGURATION 

U/D 

CP 

Do 

D1 

D2 

D3 

CEP 

GND 

'F169 

TOP VIEW 

Vee 
TC 

Oo 

01 

02 

03 

CET 

PE 

FUNCTIONAL DESCRIPTION 

The 'F168 and 'F169 use edge triggered J-K 
type flip-flops and have no constraints on 
changing the control or data input signals in 
either state of the clock. The only requirement 
is that the various inputs attain the desired 
state at least a set-up time before the rising 
edge of the clock and remain valid for the 
recommended hold time thereafter. The paral
lel load operation takes precedance over the 
other operations, as indicated in the Mode 
SelectTable. When PE is Low, the data on the 
D

0
-D

3 
inputs enter the flip-flops on the next 

LOGIC SYMBOL 

'F169 

3 4 5 6 

o
0 

D
1 

D
2 

D
3 

9 PE 

U/D 

2 CP TC 15 

7 CEP 

10 CET 

QOQ1(\~ 

14 13 12 11 

Vee· Pin 1s 
GND- Pine 

rising edge of the clock. In order for counting to 
occur, both CEPand CET must be Low and PE 
must be High; the u/i5 input determines the 
direction of counting. The Terminal Count 
(TC) output is normally High and goes Low, 
provided that CET is Low. When a counter 
reaches zero in the count down mode or 
reaches 9 (15 for 'F169) in the count up mode. 
The TC output state is not a function of the 
Count Enable Parallel(CE15°) input level. The 
TC output of the 'F168 decade counter can 
also be Low in the illegal states 11, 13, 15, 

MODE SELECT-FUNCTION TABLE 

INPUTS OUTPUTS 

CP u/5 CEP CET PE Dn o_ll TC 
OPERATING MODE 

i x x x I I L (1) Parallel load (Dn --+ On) 
i x x x x x H (1) 

i h I I h x Count up (1) Count up (increment) 

i I I I h x Count down (1) Count down (decrement) 

i x h x h x qn (1) Hold (do nothing) 
i x x x h x qn H 

H • High voltage level 
h • High voltage level one setup prior to the Low-to-High dock transition 
L - Low voltage level 
I - Low voltage level one setup prior to the Low-to-High dock transition 
q = Lower case letters indicate the state of the referenced output prior to the Low-to-High 

clock transition 
X .. Oon'tcare 
i - Low-to-High dock transition 
(1) • ~ IB Low when ~Is Low and Iha counter IB al Tarnmlnal Count. 

The Terminal Count Up la (HLLH) and Terminal Count Down la (LLLL) for 'F168. 

The Terminal Count Up Is (HHHH) and Terminal Count Down Is (LLLL) for 'F169. 

March 3, 1989 6-168 

Product Specification 

FAST 74Fl68, 74Fl69 

LOGIC SYMBOL(IEEE/IEC) 
'F169 

which can occur when power is turned on or 
via parallel loading. If an illegal state occurs, 
the 'F168 will return to the legitimate sequence 
within two counts. Since the TC signal is 
derived by decoding the flip-flop states, there 
exists the possibility of decoding spikes on TC. 
For this reason the use of TC as a clock signal 
is not recommended (See logic equations 
below). 

1) Count Enable= CEP•CET•PE 
2) Up: rn=00-03•(Uil5)·~ __ . 
3) Down:TC=00·01•02-03•(U/D)•CET 

MODE SELECT TABLE 
INPUTS 

PE CEP CET 

L x x 

H L L 

H L L 

H H x 
H x H 

H ,., High voltage level 
L - Low voltage level 
X - Don't care 

OPERATING 
u/5 MODE 

x Load (On --+ On) 

H Count up 
(increment) 

L 
Count down 
(decrement) 

x No change (Hold) 

x No change (Hold) 
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Counters 

STATE DIAGRAM 

Countup -
Count down --• 

LOGIC DIAGRAM for'F168 

Vee =pin16 
GND=pin 8 

March 3, 1989 

Do 

7 w ..,..,10-----cir-' 
CET r------t 

2 
CP ----+-~ :>o-------....1 

- 1 um----------------------__. 

6-169 

Product Specification 

FAST 74Fl68, 74Fl69 

TC 
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Counters FAST 74Fl68, 74Fl69 

LOGIC DIAGRAM for 'F169 

Vee =pin16 
GND=pin 8 

APPLICATION 

PE' ---. ·-----..,.,....-
w _1 ____ ~, 

C'ET10 1------~ 

CP ----+---1 :»-------' 

uio---------------

~--~~~~~~~---~~~~~~__,.~~~~~~~----
UIO---+---~~~~~~+.~~~~~~--+--~~~~~~------

~--+-+--~~~~~~-I-+~~~~~~--+-+--~~~~~~-+-++-~---

TC TC TC 

0,, a, I\ Clo 

14 

13 

11 

TC 

--. ... -4-1111 __ 

Flgure1 

Synctv~ multletage counting echenw 
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Counters FAST 74Fl68, 74Fl69 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

Your Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vee 2.5 v 

VOH High-level output voltage 
V1H =MIN, loH =MAX ±5%Vee 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vee 0.35 0.50 v 

VOL Low-level output voltage 
VIH =MIN, loL =MAX ±5%Vee 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

~ -1.2 mA 
11L Low-level input current V cc = MAX, V1 = 0.5V 

others -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1ce 
Supply current (total)4 

Vee= MAX 35 52 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

4. Ice is measured with after applying a momentary 4.SV, then ground to the clock input with all other inputs grounded and all outputs open. 
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Counters FAST 74Fl 68, 74Fl 69 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25"C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
v00 :SV v

00
:sV±10% 

UNIT CL :SOpf CL :SOpf 
RL =Soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 115 90 MHz 

tPLH Propagatiol!.J!elay Waveform 1 3.0 6.5 8.5 3.0 9.5 ns 
tPHL CP to On (PE, High or Low) 4.0 9.0 11.5 4.0 13.0 

tPLH Propa~on delay Waveform 1 5.5 12.0 15.5 5.5 17.0 ns 
tPHL CP toTC 4.0 8.5 11.0 4.0 12.5 

tPLH f!2.eagation delay 
Waveform 2 2.5 4.5 6.0 2.5 7.0 

tPHL CET to TC 2.5 6.0 8.0 2.5 9.0 ns 

tPLH P]g?agation delay Waveform 3 3.5 8.5 11.0 3.5 12.5 
tPHL U/ to~ 'F168 4.0 12.5 16.0 4.0 17.5 ns 

tPLH P]g?agation delay 
'F169 Waveform 3 

3.5 8.5 15.0 3.5 15.5 
tPHL U/ to~ 4.0 8.0 10.5 4.0 12.0 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV v

00
:SV±10% 

UNIT CL :50pf CL= 50pf 
RL :soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 4 4.0 4.5 

~L) On to CP 4.0 4.5 ns 

1ti(H) Hold time, High or Low 
Waveform 4 

3.0 3.5 
tt;CL) On to CP 3.0 3.5 ns 

t
5
(H) Setup tim High or Low 5.0 5.5 

t
5
(L) Gas or · to CP Waveform 5 5.0 5.5 ns 

1ti(H) Hold timMigh or Low 0 0 
tt;CL) Gas or to CP Waveform 5 0 0 ns 

t (H) Setup time, High or Low 
Waveform 4 

8.0 9.0 
t:(L) l5tto CP 8.0 9.0 ns 

!ti(H) Hold time, High or Low 
Waveform 4 

0 0 
fh(L) l5tto CP 0 0 ns 

t (H) Setup time, High or Low 
'F168 Waveform 6 11.0 12.5 ns 

{CL) u/i5 to CP 16.5 18.0 

t (H) Se_UJp time, High or Low 'F169 Waveform 6 11.0 12.5 ns 
~(L) U/O to CP 7.0 8.0 

!ti(H) Hold time, High or Low Waveform 6 0 0 ns 
tt;CL) u1n- to CP 0 0 

!w(H) CPW or CP~ Pulse width, Waveform 1 5.0 5.5 ns 
fW(L) Hig or Lo 5.0 5.5 
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Counters 

AC WAVEFORMS 

1/f MAX 

TC 

Waveform 1. 
Propagation Delay, Clock Input To Output, Clock 

Pulse Width, and Maximum Clock Frequency 

CET 

CEP 

Waveform3. 
Propagation Delay, U/O"input to 

Terminal Count Output 

Waveforms. 
Count Enable Data Setup And Hold Times 

CET 

TC 

Product Specification 

FAST 74Fl68, 74Fl69 

Waveform 2. 

Propagation Delay, CET input to 
Terminal Count Output 

Waveform 4. 
Data Parallel Data And Parallel Enable Setup And Hold Times 

~ ~~:(L)V·e::(H)V•~ 
CPn 

a_n ____ c_o_u_n_t_d_ow __ n __ __,)><(' Countup 

Waveform 6. 
Up/Down Control Setup And Hold Times 

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Counters FAST 74Fl68, 74Fl69 

TIMING DIAGRAM (Typical clear, load, and count sequence) for 'F168 

PE 

Do~---_-:_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-

:: ~ -_---_-----_ -_-_-------_-_ -_-_-_-_-_-_-_-_---------_-_-_-----------_-----_-_-_ 

03 r-----------------------------------------

CP 

U/D 

CEPand CET 

Oo 

:~~~------.;-----;...---....;..-------l~ 
03 ::::::::::::LJJ L_ 

I : : 
TC ::::::::::::.j ; ; L_j 

Sequence ~I~ ~oun~Up1_:1+ln~lblj 
l_J 

21 1 0 9 8 21 
~Count Down ---..-

Load 

NOTES: Illustrated above is the sequence for the 'F168. The operation of the 'F169 is similar. 
1. Load (preset) to BCD seven 
2. Count up to eight, nine (maximum),zero, one, and two 

3. Inhibit 
4. Count down to one, zero (minimum), nine eightm and seven 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to Zour of 

pulse generators. 

March 3, 1989 

FAMILY 

74F 

6-174 

tw AMP(V) 

ov 

ITHL(I~ 

ITLH(I~ 

tw ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.Sns 2.Sns 
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FAST Products 

FEATURES 

• Edge-triggered D-type register 
• Gated Clock Enable for hold "do 

nothing" mode 
• 3-state ouput buffers 
• Gated Output Enable control 
• Speed upgrade of N8T1 O and 

current sink upgrade 
• Controlled output edges to mini

mize ground bounces 

• 48mA sinking capability 

DESCRIPTION 

The 7 4F173 is a high speed 4-bit parallel 
load register with clock enable control, 3-
state buffered outputs, and Master Reset 
.LMR). When the two clock Enable (E0 and 
E

1
) inputs are Low, the data on the D 

inputs is loaded into the register simulta
neously with Low-to-High Clock (CP) 
transition. When one or both Enable in
puts are High one setup time before the 
Low-to-High clock transition, the register 
retains the previous data. Data inputs and 
Clock Enable inputs are fully edge-trig
gered and must be stable only one setup 
time before the Low-to-High clock 
transition.The Master Reset(MR) is an 
active-High asynchronous input. When 
the MR is High, all four flip-flops are reset 
(cleared) independently of any other input 

PIN CONFIGURATION 

Vee 

MR 

Do 

D:J 
D2 

02 

E1 

Eo 

TOP VIEW 

FAST 74Fl 73 
Quad D-Type Flip-Flop (3-State) 

Product Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F173 125MHz 23mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F173N 

16-Pin Plastic SO N74F1730 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.0/1.0 20µN0.6mA 

CP Clock Pulse input 1.0/1.0 20µA/0.6mA 

~0'~1 Clock Enable inputs 1.0/1.0 20µN0.6mA 

MR Master Reset input 1.0/1.0 20µA/0.6mA 

OE0 , OE1 Output Enable inputs 1.0/1.0 20µN0.6mA 

00-04 Data outputs 750/80 15mA/48mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

condition.The 3-state output buffers are 
controlled by a 2-input NOR gate. When 
both Output Enable (OE

0 
and OE

1
) in

puts are Low, the data in the register is 
presented at the Q output. When one or 
both OE inputs are High, the outputs are 

LOGIC SYMBOL 

14131211 

I I I 
o

0 
0

1 
D2 0 3 

10 

7 

15 

oo o, 02 o3 

3 4 5 6 

Vee· Pin 1e 
GND· Pin 8 

~-171:\ 

forced to a high impedance "off" state. 
The 3-state output buffers are completely 
independent of the register operation; the 
OE transition does not affect the clock 
and reset operations. 

LOGIC SYMBOL(IEEE/IEC) 

853-1160-94990 
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Flip-Flop 

LOGIC DIAGRAM 

9 
Eo 

15 

Do 
14 

Product Specification 

FAST 74Fl 73 

MR ~~~~~~~~>o-~~~~--t--~-+-~~~~ .... ~--+~~~~~ .... ~-+-~~~~--' 

OE() 

Vee· Pin 1s 
GND· Pin 8 

FUNCTION TABLE 
INPUTS 

MR CP Eo 

H x x 

L t I 

L t I 

L x h 

L x x 
H = High voltage level 

OUTPUT 

E1 on Qn(Reglster) OPERATING MODE 

x x L Reset (clear) 

I I L 
Parallel load 

I h H 

x x qn 
Hold (do nothing) 

h x qn 

h High voltage level one setup prior to Low-to-High dock transition 
L = Low voltage level 
I Low voltage level one setup prior to Low-to-High clock transition 
qn Lower case letters indicate the state of the referenced input ( or output) on 

setup time priorn to the Low-to-High dock transition 
X = Don't care 

t =Low-to-High dock transition 
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Flip-Flop 

FUNCTION TABLE 

INPUTS 

On( Register) OE
0 

L L 

H L 

x H 

x x 
H High voltage level 
L = Low voltage level 
X Don't care 

OE
1 

L 

L 

x 
H 

z = High impedance "ofr state 

Product Specification 

FAST 74Fl 73 

OUTPUT 

an 
OPERA TING MODE 

L 
Read 

H 

z 
Disabled 

z 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 96 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
111< Input clamp current -18 mA 

loH High-level output current -15 mA 

1oL Low-level output current 48 mA 

TA Operating free-air temperature range 0 70 oc 

November 1, 1988 6-177 



Slgnetlcs FAST Products Product Specification 

Flip-Flop FAST 74Fl 73 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN 
±10%Vee 2.4 v 

loH = -3mA 
±5%Vee 2.7 3.4 v 

VOH High-level output voltage V1L =MAX 

V1H =MIN 
±10%~ 2.0 v 

10 H = -15mA 
±5%Vee 2.0 3.1 v 

Vee= MIN, V1L =MAX ±10%Vee 0.38 0.55 v 
VOL Low-level output voltage 

v,H =MIN, 'oL =MAX ±5%Vee 0.38 0.55 v 

VIK Input clamp voltage Vee= MIN,~= 'i.K -0.73 -1.2 v 

1, Input current at maximum 
Vee= MAX, V1=7.0V 100 µA 

input voltage 

llH High-level input current ~=MAX, V...1 = 2.7V 20 µA 

Ill Low-level input current Vee= MAX,~= 0.5V -0.6 mA 

1oZH 
Off-state output current, 

Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

lozi. 
Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
High-level voltage applied 

1os Short circuit output current 3 Vee= MAX -60 -150 mA 

1ccH 19 26 mA 

1cc 
Supply current 1ccL (total) 

Vee= MAX 27 37 mA 

1ccz 23 32 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed lasty. 
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Flip-Flop FAST 74Fl 73 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA :0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vce=SV vec=SV±10% 

UNIT CL :SOpf CL :SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 125 90 MHz 

tPLH Propagation delay 4.5 6.5 9.0 4.0 10.0 

tPHL CP to On Waveform 1 6.0 8.0 10.5 5.5 11.5 ns 

Propagation delay 
Waveform 2 

tPHL MR to On 6.5 8.5 11.5 6.0 12.5 ns 

tPZH Output Enable time to Waveform 4 3.5 5.0 8.0 2.5 8.5 

tPZL High or Low level 5.5 7.0 10.0 4.5 11.0 ns 
Waveform 5 

tPZH Output Disable time to Waveform 4 1.5 3.5 7.0 1.0 8.0 
ns 

tPZL High or Low level Waveform 5 3.0 5.0 8.5 2.5 9.0 

i-HL Transition time Waveform 5 2.0 5.0 8.0 2.0 8.5 

i-LH 10% to 90%, 90% to 10% 4.0 7.5 10.0 4.0 11.0 ns 
Waveform 4 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =SV Vee :SV±10% 

UNIT CL :50pf CL :SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 2.5 3.0 
t:(L) Dn to CP Waveform 3 2.5 4.0 ns 

th(H) Hold time, High or Low 
Waveform 3 

0 0 
th(L) Dn to CP 0 0 ns 

t (H) Setup time, High or Low 
Waveform 3 

4.5 5.0 
t:(L) En to CP 7.5 8.5 ns 

\,(H) Hold time, High or Low 
Waveform 3 

0 0 
th(L) ~n to CP 0 0 ns 

1w(H) CP Pulse width, High or Low Waveform 1 3.0 3.0 ns 
_QL) 6.0 6.0 

lw(H) MR Pulse width, High Waveform 2 3.5 3.5 ns 

tREC Recovery time, MR to CP Waveform 2 4.5 5.5 ns 
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Flip-Flop FAST 74F173 

AC WAVEFORMS 

1/f MAX 

CP 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

CP 

MR 

CP 

tw(H) 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Data And Enable Setup And Hold Times 

Waveform 4. 3·State Output Enable Time To High Level, 
Output Disable Time From High Level 

And Transition Time To High Level 

Waveform 5. 3-State Output Enable Time To Low 
Level , Output Disable Time From Low Level 

And Transition Time To Low level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

1PLZ closed 

tPZL closed 

All other open 

L1.w ----tw----""I 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

OY 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 
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Amplitude 

74F 3.0V 

Rep.Rate •w 1TLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
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FEATURES 

• Six edge-triggered D-type flip· 
flops 

• Buffered common Clock 
• Buffered, asynchronous Master 

Reset 

DESCRIPTION 

The 74F174 has six edge-triggered D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
and Master Reset (MR) inputs load and 

74Fl74 
Flip-Flop 
Hex D Flip-Flops 

Product Specification 

TYPE TYPICAL fMAX 

74F174 100 MHz 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

35mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F174N 

N74F174D 

reset (clear) all flip-flops simultaneously. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

The register is fully edge-triggered. The 
state of each D input, one setup time before 
the Low-to-High clock transition is trans
ferred to the corresponding flip-flop's Q 
output. 

All Q outputs will be forced Low independ
ent of Clock or Data inputs by a Low voltage 
level on the MR input. The device is useful 
for applications where true outputs only are 
required, and the Clock and Master Reset 
are common to all storage elements. 

PIN CONFIGURATION 

MR' Vee 

Oo 05 

Do Ds 

D1 04 

01 04 

D2 03 

03 

74ALS(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do - Ds Data inputs 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

MR Master Reset input (active-Low) 1.0/1.0 20µA/0.6mA 

00-05 Outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL{IEEE/IEC) 

3 4 6 11 13 14 

Do D1 Dz D3 D4 Ds 

CP 

MR 

Oo 01 Oz 03 04 05 

2 5 7 10 12 15 

Vcc·Pln1& 
GND-Pln8 
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Flip-Flop 

LOGIC DIAGRAM 

Yee· Pin 16 
GND-Pin8 

FUNCTION TABLE 

INPUTS 

MR CP 

L x 
H i 
H i 

H = High voltage level 
L = Low voltage level 
X =Don't care 

D 

x 
h 

I 

OUTPUTS 

Qn 
OPERATING MODE 

L Reset (clear) 
H Load "1" 
L Load "O" 

i = Low-to-High Clock transition 
h =High voltage level one set-up time prior to the Low-to-High Clock transition. 
I = Low voltage level one set-up time prior to the Low-to-High Clock transition. 

14 

15 

05 

Product Specification 

FAST 74Fl 74 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERA TING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Flip-Flop FAST 74Fl 74 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H =MIN, loL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

V cc= MAX, V1 = 7.0V 100 µA 
input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
Supply current (total) Vee= MAX, Dn=MR=4.5V, CP=i 35 45 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 105 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA :0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpf CL :SOpF 

RL = SOOQ RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 80 100 80 MHz 

tPLH Propagation delay 3.5 5.5 8.0 3.5 9.0 

tPHL CP to an Waveform 1 4.5 6.0 10.0 4.5 11.0 ns 

Propagation delay 
Waveform 2 

tPHL MR to an 5.0 8.5 14.0 5.0 15.0 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :SOpF CL= SOpf 

RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 4.0 4.0 
t:(L) Dn to CP Waveform 3 4.0 4.0 ns 

th(H) Hold time, High or Low 0 0 
th(L) Dn to CP Waveform 3 0 0 ns 

lw(H) CP Pulse width, 4.0 4.0 
tw(L) High or Low Waveform 1 6.0 6.0 ns 

tw(L) MR Pulse width, Low Waveform 2 5.0 5.0 ns 

tREC Recovery time, MR to CP Waveform 2 5.0 5.0 ns 
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Flip-Flop 

AC WAVEFORM 

1/f MAX 

CP 

Qn _______ t_p_"~_v_M _________ t_p_L_H~-v-M----

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Dn 

CP 

MR 

CP 

Product Specification 

FAST 74Fl 74 

tw(L) 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Data Setup And Hold Times 

NOTE: For all waveforms, VM • 1.5V. 
The shaded areas Indicate when the Input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to z0 UT of 

pulse generators. 

October 7, 1988 

FAMILY 

74F 

6-184 

tw 

tTHdtt> 

tTLH(t,) 

tw 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH 

3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

ov 

tTHL 

2.5ns 
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FAST Products 

FEATURES 

• Four edge-triggered 0-type flip
flops 

• Buffered common clock 
• Buffered asynchronous Master 

Reset 

• True and complementary outputs 

DESCRIPTION 

The 74F175 is a quad, edge-triggered D
type flip-flop with individual D inputs and 
both Q and Q outputs. The common buff
ered Clock (CP) and Master Reset (MR) 
inputs load and reset (clear) all flip-flops 
simultaneously. The register is fully edge
triggered. The state of each D input, one 
setup time before the Low-to-High clock 
transition, is transferred to the corre
sponding flip-flop's Q output. All Q outputs 
will be forced Low independently of clock 
or data inputs by Low voltage level on the 
MR input. The device is useful for applica
tions where both true and complemen~ 
outputs are required and the CP and MR 
are common to all storage elements. 

PIN CONFIGURATION 

Co 

Oo 

Do 
D1 

01 

Q1 

GND 

Vee 

C3 

03 

~ 

D2 

Q2 

Q2 

CP 

FAST 74Fl 75 
Flip-Flop 
Quad D Flip-Flop 

Product Specification 

TYPE 
TYPICAL fMAX 

74F175 140MHz 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

25mA 

COMMERCIAL RANGE 
Vee = 5V±10%; TA= 0°c to +70°C 

N74F175N 

N74F175D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.0/1.0 20µAI0.6mA 

m Master Reset input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

00-03 True outputs 50/33 1.0mA/20mA 

00-03 Complementary outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

4 5 12 13 

Do 01 02 03 
9 CP 

MR 
0o 0 o 01 °1 °2 °2 a3 a3 

3 2 6 7 11 10 14 15 

Vee· Pin 16 
GND-Pln8 

6-185 853-004 7-91797 



Slgnetlcs FAST Products 

Flip-Flop 

LOGIC DIAGRAM 

Vee· Pin 16 
GND• Pin 8 

CP 

FUNCTION TABLE 

INPUTS 

MR CP D 

L x x 
H i h 

H i I 

H High voltage level 

OUTPUTS 
OPERATING MODE 

an an 
L H Reset (clear) 

H L Load ·1· 

L H Load ·o· 

h = High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 
i = Low-to-High clock transition 

D3 

13 

Product Specification 

FAST 74Fl75 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Flip-Flop FAST 74Fl 75 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

111< Input clamp current -18 mA 

1oH High-level output current -1 mA 

loL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, IOL =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

llL Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX, Dn=MR=4.5V, CP=i 25 34 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 
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Flip-Flop FAST 74Fl75 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 140 100 MHz 

tPLH Propagation delay 4.0 5.0 6.5 4.0 7.5 

tPHL CP n to On or On Waveform 1 4.0 6.5 8.5 4.0 9.5 ns 

tPHL 
Propagation delay Waveform 3 4.5 9.0 11.5 4.5 13.0 ns 
~toQn 

tPLH 
Propaga~n delay Waveform 3 4.0 6.5 8.0 4.0 9.0 ns 

MR toQn 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=SV±10% 

UNIT CL :50pF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 2 3.0 3.0 

ns t:(L) Dn to CP 3.0 3.0 

!t,(H) Hold time, High or Low 
Waveform 2 

1.0 1.0 
ns ~(L) Dn to CP 1.0 1.0 

\y(H) CP Pulse width, 
Waveform 1 4.0 4.0 

ns 
~(L) High or Low 5.0 5.0 

tw(L) MR Pulse width, Waveform 3 5.0 5.0 ns 
Low 

tREC 
Recovery time Waveform 3 5.0 5.0 ns 
~toCP 
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Flip-Flop FAST 74Fl75 

AC WAVEFORMS 

1/f MAX 

CP 

CP 

Waveform 2. Data Setup And Hold Times 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

MR 

CP 

Waveform 3. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

tw 

tn1L<t,> 

tTLH(t) 

tw 

VM = 1.5V 

Input Pulse Definition 

AMP(V) 

ov 

ov 

INPUT PULSE REQUIREMENTS 
DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to z0 UT of 

pulse generators. 

December 17, 1987 

FAMILY 
Amplitude 

74F 3.0V 
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Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• Provides 16 arithmetic operations: 
add, subtract, compare, and 
double; plus 12 other arithmetic 
operations 

• Provides all 16 loglc operations of 

FAST 74Fl81 
Arithmetic Logic Unit 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F181 7.0 ns 43mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70"C 

24-Pin Plastic Slim DIP (300 mil) N74F181N 

24-Pin Plastic SOL N74F181D 

two varlables:Exclusive-OR, INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Compare, AND, NANO, NOR, OR 
plus 10 other logic operations 

• Full look-ahead carry for high 
speed arithmetic operation on long 
words 

• 40% faster than '5181 with only 
30% 'S181 power consumption 

• Available In 300 mil-wide Slim 24 
pin Dip package 

DESCRIPTION 

The 74F181 is a 4-bit high-speed parallel 
Arithmetic Logic Unit (ALU). Controlled 
by the four Function Select inputs (S

0
-S

3
) 

and the Mode Control input (M), it can 

PINS 

AO-A3 

80-83 

M 

SO-S3 

en 

cn+4 

p 

G' 

A=B 

FO-F3 

DESCRIPTION 

A operand inputs 

B operand inputs 

Mode control input 

Function select input 

Carry input 

Carry output 

Carry Propagate output 

Carry Generate output 

Compare output 

Outputs 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/3.0 20µA/1.8mA 

1.0/3.0 20µA/1.8mA 

1.0/1.0 20µA/0.6mA 

1.0/4.0 20µA/2.4mA 

1.0/5.0 20µA/3.0mA 

50/33 1.0mA/20mA 

50/33 1.0mA/20mA 

50/33 1.0mA/20mA 

OC/33 OC/20mA 

50/33 1.0mA/20mA 

perform all the 16 possible logic NOTE: One (1.0) FAST Unit Load is defined as: 20µA in the High state and o.smA in the Low state. 
operations or 16 different arithmetic oc .. open Collector 

operations on active-High or active-Low 
operands. The Function Table lists these 
operations. 

PIN CONFIGURATION 

TOP VIEW 

March 3, 1989 

LOGIC SYMBOL 

Vcc· Pin24 
GND-Pin 12 

Active-High Operands 

,. 
11 

Active-Low Operand• 

c. 

.. .. .. 
1a F0 F1 F1 F3 

110111J 

6-190 

Cn ... -11 

•• 14 

LOGIC SYMBOL(IEEE/IEC) 

853-0351-9594 7 
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Arithmetic Logic Unit 

LOGIC DIAGRAM 

19 
A3 

82 _20 ___ --+---+--l-i-------1r--' 

A 2 2_1 __ --+-+--+--i,_....--t 

22 

23 

M 

c 
n 

Vee= Pin 24 

GND =Pin 12 

Product Specification 

FAST 74Fl81 
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Arithmetic Logic Unit 

When the Mode Control input (M) is High, 
all internal carries are inhibited and the 
device performs logic operations on the 
individual bits as listed. When the Mode 
Control input is Low, the carries are en
abled and the device performs arithmetic 
operations on the two 4-bit words. The 
device incorporates full internal carry 
look-ahead and provides for either ripple 
carry between device using the Cn+4 out
put, or for carry look-ahead between 
packages using the signals P (Carry 
Propagate) and G (Carry Generate). P 
and Gare not affected by carry in. When 
speed requirements are not stringent, it 
can be used in a simple ripple carry mode 
by connecting the Carry output (C +4 ) 
signal to the Carry input(C") of the next 

MODE-SELECT FUNCTION TABLE 

unit. For high-speed operation the device 
is used in conjunction with the 'F182 carry 
look-ahead circuit. One carry look-ahead 
package is required for each group of four 
'F181 devices. Carry look-ahead can be 
provided at various levels and offers high 
speed capability over extremetly long 
word lengths. 
The A=B output from the device goes 
High when all four F outputs are High and 
can be used to indicate logic equivalence 
over 4-bits when the unit is in the subtract 
mode. The A=B output is open-collector 
and can be wired-AND with other A=B 
outputs to give a comparison for more 
than 4 bits. The A=B signal can also be 
used with the Cn+4 signal to indicate A>B 
and A<B. The Function Table lists the 

Product Specification 

FAST 74Fl81 

arithmetic operations that are performed 
without a carry in. An incoming carry adds 
a one to each operation. Th us select code 
LHHLgeneratesAminus B minus 1 (two's 
complement notation) without a carry in 
and generates A minus B when a carry is 
applied. Because subtraction is actually 
performed by complementary addition 
(one's complement), a carry out means 
borrow; thus, a carry is generated when 
there is no underflow and no carry is 
generated when there is underflow. As in
dicated, this device can be used with 
either active-Low inputs producing ac
tive-Low outputs or with active-High in
puts producing active High outputs. For 
either case, the table lists the operations 
that are performed to the operands labled 
inside the logic symbol. 

MODE SELECT INPUTS ACTIVE HIGH INPUTS & OUTPUTS ACTIVE LOW INPUTS & OUTPUTS 

S3 s2 s1 so Logic (M:H) Arithmetic** (M=L) (Cn=H) 

L L L L A A 

L L L H A+B A+B 

L L H L AB A+B 

L L H H Logical 0 minus 1 

L H L L AB A plus AB 

L H L H 8 (A+B) plus AB 

L H H L J\9B A minus B minus 1 

L H H H AB AB minus 1 

H L L L A+B A plus AB 

H L L H ~ A plus B 

H L H L B (A+B) plus AB 

H L H H AB AB minus 1 

H H L L Logical 1 A plus A* 

H H L H A+B (A+B) plus A 

H H H L A+B (A+B) plus A 

H H H H A A minus 1 

H High voltage level 
L = Low voltage level 

Each bit is shifted to the next more significant position. 
Arithmetic operations expressed in two's complement notation. 
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Logic (M=H) Arithmetic** (M=L) (Cn=L) 

A A minus 1 

AB AB minus 1 

A+B AB minus 1 

Logical 1 minus 1 

A+B A plus (A+B) 

B AB plus (A+B) 

~ A minus B minus 1 

A+B A+B 

AB A plus (A+B) 

AIJ)8 A plus B 

B AB plus (A+B) 

A+ B A+B 

Logical 0 A plus A* 

AB AB plus A 

AB AB plus A 

A A 
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Arithmetic Logic Unit FAST 74Fl81 

SUM MODE TEST TABLE I 

INPUT UNDER TEST 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

PARAMETER OUTPUT UNDER TEST 
Apply 4.SV Apply GND Apply 4.SV Apply GND 

tpLH' tPHL Ai Bi None Remaining A and B en Fi 

tPLH• tPHL Bi Ai None Remaining A and B en F1 

tpLH' tPHL Ai Bi None None Remaining A, B,en p 

tpLH• tPHL Bi Ai None None Remaining A, B, en p 

tpLH' tPHL Ai None Bi Remaining B Remaining A.en 'G 
tpLH• tPHL Bi None Ai Remaining B Remaining A.en 'G 
tpLH' tPHL Ai None B, Remaining B Remaining A ,en en+4 

tpLH' tPHL Bi None Ai Remaining B Remaining A ,en en+4 

tpLH• tPHL en None None AllA AllB Any For en+4 

DIFF MODE TEST TABLE II 

INPUT UNDER TESTj 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

PARAMETER OUTPUT UNDER TEST 
Apply 4.SV Apply GND Apply 4.SV Apply GND 

tPLH' tPHL Ai None Bi Remaining A Remaining B ,en F, 

tpLH• tPHL Bi Ai None Remaining A Remaining B ,en Fi 

tpLH• tPHL Ai None Bi None Remaining A, B,en p 

tpLH• tPHL Bi Ai None None Remaining A, B, en p 

tpLH' tPHL Ai Bi None None Remaining A, B, en 'G 
tpLH• tPHL Bi None A, None Remaining A, B, en 'G 
tpLH• tPHL Ai None Bi Remaining A Remaining B ,en A=B 

tpLH' tPHL Bi Ai None Remaining A Remaining B ,en A=B 

tpLH• tPHL Ai Bi None None Remaining A,B ,Cn cn+4 

tpLH' tPHL Bi None Ai None Remaining A,B ,Cn en+4 

tpLH' tPHL en None None AllA andB None Any For cn+4 

LOGIC MODE TEST TABLE Ill 

PARAMETER INPUT UNDER TEST1 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

OUTPUT UNDER TEST 
Apply 4.SV Apply GND Apply 4.SV Apply GND 

tPLH' tpHL A, Bi None None Remaining A. B ,Cn Fi 

tPLH' tpHL B1 A1 None None Remaining A, B ,en Fi 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Arithmetic Logic Unit FAST 74Fl81 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

IK Input clamp current -18 mA 

VOH High level output voltage J A=B only 4.5 v 

1oH High-level output current J Any output except A=B -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

bH High-level output current A=B only Vee= MIN, VIL= MAX, v,H =MIN, voH=MAX 250 µA 

Vee= MIN, 
±10%Vcc 2.5 v 

Any output 
VIL= MAX loH=MAX 

VOH High-level output voltage except A=B 
V1H =MIN, ±5%Vce 2.7 3.4 v 

VOL Low-level output voltage 
Vee= MIN ±10%Vee 0.30 0.50 v 
VIL= MAX loL=MAX 

V1H =MIN ±5%Vee 0.30 0.50 v 

VIK lnpu1 clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 
1, Input current at maximum input voltage Vee =MAX, v, = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

M -0.6 mA 

AO-A3, 130-'!33 -1.8 mA 
11L Low-level input current V cc = MAX, V1 = 0.5V 

SO-S3 -2.4 mA 

en -3.0 mA 

1os Short-circuit output Any output Vee= MAX -60 -150 mA 
current3 except A=B 

1ccH 
.~(f~=M=A8-A8=4.5V. 43 65 mA B0-B3=Cn= N 

1cc 
Supply current (total) Vee= MAX 

~-~=M=4JW..:.. 1ccL B0-B3=Cn=A0-A3=GND 43 65 mA 

NU11:.::s: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Arithmetic Logic Unit FAST 74Fl81 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 
TEST CONDITIONS Vee= SV vee=SV±10% 

SYMBOL PARAMETER CL= SOpF CL= SOpF UNIT 

RL =soon RL =soon 

Mode Table Wave Condition Min Typ Max Min Max 
form 

tPLH Propagation delay Sum I 1 M=OV 3.0 5.0 8.0 3.0 8.5 

tPHL en to en+4 Diff II 2.5 5.0 8.0 2.5 8.5 ns 

tPLH Propagation delay Sum I 2 M=S =S =OV 5.0 9.0 12.0 5.0 13.0 

tPHL An or sn to en+4 s0=S3=~.5V' 5.0 8.0 12.0 5.0 12.5 ns 

tPLH Propagation delay Diff II 2 M=Sis=S3=0V, 5.0 9.5 13.0 5.0 14.0 

tPHL An or sn to en+4 S
1
= 2=4.5V 5.0 8.0 12.0 5.0 12.5 ns 

tPLH Propagation delay Di ff II 1 M=OV 3.0 5.0 8.0 3.0 9.0 

tPHL en to Fn Sum I 3.0 5.0 8.0 2.5 9.0 ns 

tPLH Propagation delay Sum I 1 M=S =S2=0V, 3.0 5.0 7.5 2.5 8.0 

tPHL An or Bn to G s0=S3=4.5V 3.0 5.0 7.5 2.5 8.0 ns 

tPLH Propagation delay Di ff II 2 M=Sis=S3=0V, 3.0 4.5 8.0 2.5 9.0 

tPHL An or Bn to G S
1
= 2=4.5V 3.0 5.0 8.5 2.5 9.5 ns 

tPLH Propagation delay Sum I 2 M=\=srov. 2.5 4.0 7.0 2.0 7.5 

tPHL An or Bn to P S0= 3= .5V 3.0 4.5 7.5 2.5 8.0 ns 

tPLH !:ropagation_ delay Di ff II 1, 2 M=Sis=S3=0V, 2.5 4.0 7.5 2.0 8.0 

tPHL An or Bn to P S
1
= 2=4.5V 3.0 5.0 8.5 2.5 9.0 ns 

tPLH Propagation delay Sum I 1, 2 M=\=SrOV, 3.0 4.5 7.5 2.5 8.5 

tPHL Ai or Bi to ~i S0= 3= .5V 3.0 4.5 7.5 3.0 8.5 ns 

tPLH Propagation delay Diff II 1, 2 M=Sis=S3=0V, 3.0 4.5 8.5 2.5 9.0 

tPHL Ai or Bi to ~i S
1
= 2=4.5V 3.0 5.0 8.5 3.0 9.0 ns 

tPLH Propagation delay Sum 1, 2 3.5 6.0 10.0 3.0 11.0 

tPHL An orBn to Fn 3.5 5.5 9.5 3.0 10.0 ns 

tPLH Propagation delay Di ff 1, 2 4.0 6.5 10.5 3.5 11.0 

tPHL An or Bnto Fn 4.5 7.0 10.5 4.5 11.0 ns 

tPLH Propagation delay Logic Ill 1, 2 M=4.5V 3.5 5.5 9.0 3.0 9.5 

tPHL Ai or Bi to Fi 3.5 5.5 10.0 3.0 10.5 
ns 

tPLH Propagation delay Diff II 1, 2 M=Sis=S3=0V, 10.0 14.0 19.0 9.5 20.5 

tPHL An or Bnto A=B S
1
= 2=4.5V 6.0 8.5 12.5 5.5 12.5 

ns 

NOTE:" An or Bn to F n" means any A or any B to any i= and "Ai or Bi to l=i" means A
1 

, 8
1 

to ~1 ; A2 , 82 to ~2 (the subscripts must be the 

same). 
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Arithmetic Logic Unit FAST 74Fl81 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 
TEST CONDITIONS Vee= sv vee=5V±10% 

iSVMBOL PARAMETER CL :50pf CL= 50pf UNIT 

RL =soon RL :SOOQ 

Mode Waveform Min Typ Max Min Max 

tPLH Propagation delay 1 3.5 5.5 8.0 3.0 9.0 .• 

tPHL Si to l!i (Inv) 3.5 5.0 8.0 3.0 9.0 ns 

tPLH Propagation delay 2 3.0 5.5 8.5 3.0 9.5 

tPHL Si to ~i (Non-Inv) 3.0 5.5 8.5 3.0 9.5 ns 

tPLH Propagation delay 1 10.5 16.5 22.5 10.5 24.0 

tPHL Si to A=B (Inv) 6.0 8.0 11.0 6.0 11.5 ns 

tPLH Propagation delay 2 10.0 15.0 19.0 10.0 21.0 

tPHI ~to A=B (Non-Inv) 5.5 8.5 12.5 5.0 13.5 ns 

tPLH Propagation delay 1 3.5 7.0 11.0 3.0 12.5 

tPHL Si to. Cn+4 (Inv) 3.0 5.5 10.0 2.5 10.0 ns 

tPLH Propagation delay 2 2.5 5.0 7.5 2.5 8.0 

tPHL Si to G (Non-Inv) 2.5 4.0 7.5 2.5 8.0 ns 

tPLH Propagation delay 2 2.5 4.0 6.5 2.5 7.0 

tPHL Si to P (Non-Inv) 2.5 4.5 7.0 2.5 8.0 ns 

tPLH Propagation delay 
Sum 1 3.5 6.0 8.5 3.5 9.5 

tPHL M to l!i (Inv) 3.5 6.0 8.5 3.5 9.5 ns 

tPLH Propagation delay 
Sum 2 4.5 7.0 10.0 4.5 11.0 

tPHL M to Fi (Non-Inv) 4.0 6.0 9.5 4.0 10.0 ns 

tPLH Propagation delay 
Dlff 1 3.5 6.0 8.5 3.5 9.5 

tPHL M to Fi (Inv) 3.5 6.0 8.5 3.5 9.5 ns 

tPLH Prop~ation delay 
Di ff 2 4.0 7.0 10.0 4.0 11.5 

tPHL M to fj (Non-Inv) 4.0 6.0 9.5 4.0 10.0 ns 

tPLH Propagation delay 
Sum 1 12.0 16.0 20.0 11.0 22.0 

tPHL M to A=B (Inv) 6.5 8.0 11.0 6.0 11.0 ns 

tPLH Propagation delay 
Sum 2 13.0 17.0 21.0 12.0 24.0 

tPHL M to A=B (Non-Inv) 6.5 8.0 10.5 6.0 11.5 ns 

tPLH Propagation delay 
Di ff 1 11.5 16.0 20.0 10.5 22.0 

tPHI M to A=B (Inv) 6.0 8.0 10.5 6.0 11.0 ns 

tPLH Propagation delay 
Di ff 2 

13.0 17.0 21.5 12.5 24.0 

tPHL M to A=B (Non-Inv) 6.0 8.0 11.0 6.0 11.5 ns 
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Arithmetic Logic Unit FAST 74Fl81 

AC WAVEFORMS 

Waveform 1. Propagation Delay for Non-Inverting paths Waveform 2. Propagation Delay for Inverting paths 

NOTE: For all waveforms, VM = 1.SV 

TEST CIRCUIT AND WAVEFORMS 

PU~SE 
GENERATOR 

Test Circuit For Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

R,. = Termination resistance should be equal to Zour of 

pulse generators. 

March 3, 1989 

FAMILY 

74F 

6-197 

..-----tw---~ AMP (V) 

ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.Sns 2.Sns 



Signetics 
FAST Products 

FEATURES 
• Provides carry look-ahead across 

a group of four ALU's 
• Multl-level look-ahead for high 

speed arithmetic operation over 

FAST 74Fl82 
Look-Ahead Carry Generator 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F182 5.0ns 21mA 

long word lengths ORDERING INFORMATION 

DESCRIPTION 
The 74F182 is a high speed carry look-ahead 
generator. It accepts up to four pairs of active
Low Carry Propagate (P , t. P

2
, j5 ) and 

Carry Generate (G0, G1, cj
2
, G3) s1gna~s and 

an active-High Carry input (Cn) and provides 

anticipated active-High carries (Cn+x , Cn+y' 
Cn+z) across four groups of binary adders. 
The 'F182 also has active-Low Carry Propa
gate (P) Carry Generate (G) outputs which 
may be used for further levels of look-ahead. 

The logic equations provided at the outputs 
are: 

Cn+x =Go+ PoCn 

Cn+y=G1 + P1Go+P1P0Cn 

Cn+z= G2+ P2G1+P2P1Go+ P2P 1 PoCn 

G =G3 + P3G2 +P3P2G1+P3P2 P1G0 
p = p3p2 P1PO 

The 'F182 can also be used with binary ALU's 
in an active-Low or active-High input operand 
mode. The connections to and from the ALU 
to the carry look-ahead generator are identi-

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F182N 

16-Pin Plastic SO N74F182D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW. 

en Carry input 1.0/2.0 20µA/1.2mA 

?Io, (!2 Carry generate inputs (active-Low) 1.0/14.0 20µA/8.4mA 

G1 Carry generate input (active-Low) 1.0/16.0 20µA/9.6mA 

(!3 Carry generate input (active-Low) 1.0/8.0 20µA/4.8mA 

Po, j5"1 Carry propagate inputs (active-Low) 1.0/8.0 20µA/4.8mA 

j52 Carry propagate input (active-Low) 1.0/6.0 20µA/3.6mA 

]5"3 Carry propagate input (active-Low) 1.0/4.0 20µA/2.4mA 

C -C n+x n+z Carry outputs 50/33 1.0mA/20mA 

'G Carry generate output (active-Low) 50/33 1.0mA/20mA 

]5" Carry propagate output (active-Low) 50/33 1.0mA/20mA 

cal in both cases. NOTE: One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

PIN CONFIGURATION 

TOP VIEW 

March 28, 1989 

LOGIC SYMBOL 

13 

Vcc·Pln1s 
GND-Pin 8 

4 3 2 1 15 14 6 5 

PoGoP1G1 P2G2P3G3 

G 

p 

12 11 

6-198 

0 

7 

LOGIC SYMBOL(IEEE/IEC) 

Cl CPG 
12 

CPO 

CGO 

CP1 

CG1 

CP2 

CG2 

CP3 

CG3 
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Slgnetlcs FAST Products 

Look-Ahead Carry Generator 

LOGIC DIAGRAM 

Vee= Pin 16 

GND =Pin 8 

March 28, 1989 

Go 
Po 

Cn 

'G1 
P1 

3 
4 

1 
2 

5 
6 

Product Specification 

FAST 74Fl82 

12 
Cn+x 

11 
Cn+y 

10 'G 

,..__ __ 1_ p 

6-199 



Signetlcs FAST Products 

Look-Ahead Carry Generator 

FUNCTION TABLE 

en Go Po 

x H H 

L H x 
x L x 
H x L 

x x x 
x H H 

L H x 
x x x 
x L x 
H x L 

x x x 
x x x 
x H H 

L H x 
x x x 
x x x 
x L x 
H x L 

x 
x 
x 
H 

x 
x 
x 
L 

H 

x 
x 
x 
L 

H = High voltage level 
L = Low voltage level 
X =Don't care 

March 28, 1989 

INPUTS 

G1 p1 

H H 

H x 
H x 
L x 
x L 

x L 

x x 
H H 

H x 
H x 
x x 
L x 
x L 

x L 

x x 
x x 
H H 

H x 
x x 
x x 
L x 
x L 

x 
H 

x 
x 
L 

G2 p2 G3 P3 

H H 

H x 
H x 
H x 
L x 
x L 

x L 

x L 

x x H H 

H H H x 
H x H x 
H x H x 
x x L x 
L x x L 

x L x L 

x L x L 

x x 
x x 
H x 
x H 

L L 

Product Specification 

FAST 74F182 

OUTPUTS 

cn+x cn+y cn+z G p 

L 

L 

H 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

L 
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Look-Ahead Carry Generator 

APPLICATION 

A.a 

Cn Cn+4 

ALU* G 
p 

PoGoP1G1 P2G2P3G3 

C1N----------1 Cn 
G 

'F182 

Cn+x Cn+y Cn+z 

--------.------~@ 
Cn+x Cn+y Cn+z 

32-Blt ALU With Ripple Carry Between 16·Blt Look-Ahead ALUs 
(*ALU'• may be either 'F181 or 'F381 ) 

Product Specification 

FAST 74Fl82 

Cn Cn+4 Cour 

ALU* (C32) 

@ 
"F 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

IOH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Look-Ahead Carry Generator FAST 74Fl82 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.5 v 
VOH High-level output voltage VIL= MAX loH=MAX 

3.4 v V1H =MIN, ±5%Vcc 2.7 
. 

Vee= MIN 
VOL Low-level output voltage I ±1<>"kVcc 0.30 0.50 v 

V1L =MAX IOl..=MAX 

V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, Input current at maximum input voltage V CC =MAX; V1 = 7.0V 100 µA 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

en -1.2 mA 

Clo, 1!2 -8.4 mA 

G1 -9.6 mA 
Ill Low-level input current V cc = MAX, V1 = 0.5V 

G3, 'P'o, fr1 -4.8 mA 

j5'2 -3.6 mA 

'P'3 -2.4 mA 

'os Short-circuit output current3 Vee= MAX -60 -150 mA 

1ccH 18 28 mA 

'cc Supply current (total) Vee= MAX 
1ccL 24 36 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 
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Look-Ahead Carry Generator FAST 74Fl82 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=SV±10% 

UNIT CL :50pF CL :SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

2.5 5.0 8.0 2.5 8.5 
tPHL en to cn+x' cn+y' cn+z 2.5 5.0 7.5 2.S 8.S ns 

tPLH f.ro!lilgatiQ[l dela6 Waveform 1 
2.0 5.0 7.0 1.5 8.0 

tPHL po· p 1 or p 2 to n+x' cn+y' cn+z 1.S 3.5 5.0 1.5 6.0 ns 

tPLH f.ropagation delay 1.5 4.0 7.5 1.5 8.5 
tPHL Go,1,2 to Cn+x' Cn+y' Cn+z Waveform 1 1.5 3.0 5.0 1.5 5.5 ns 

tPLH f.ropagati.Qfl delay 
Waveform 2 

2.0 7.0 10.0 1.5 11.0 
tPHL P11213 to G 3.0 5.0 7.0 2.5 8.0 ns 

tPLH ~opa~tion delay 1.5 5.0 7.0 1.5 7.5 
tPHL n to Waveform 2 3.0 5.0 7.0 2.5 8.0 ns 

1PLH Propalsation delay Waveform 2 
1.5 3.5 6.0 1.5 7.5 

1PHL '15n or 2.5 4.0 6.0 2.5 6.5 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay for Inverting Outputs Waveform 2. Propagation Delay for Non-Inverting outputs 

NOTE: For all waveforms, VM = 1.SV 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 
DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 

FAMILY 

74F 

6-203 

----tw---- AMP(V) 

----tw---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Address access time: 10 ns 
• Power dissipation: 4.3 mW/bit typ 
• Schottky clamped TTL 
• One chip enable 
• Inverting outputs (For non

Inverting outputs see 74F189A) 
• 1/0 

- Inputs: PNP Buffered 
- Outputs: 3-state 

APPLICATIONS 
• Scratch pad memory 
• Buffer memory 
• Push down stacks 

• Control store 

DESCRIPTION 

The 74F189A is a high speed , 64-Bit 
RAM organized as a 16-word by 4-bit 

FAST 74Fl89A 
64-Bit ITL Bipolar RAM, Inverting 
(3-State) 
Preliminary Specification 

TYPE TYPICAL ACCESS TIME 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F189A 10ns 50mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

.16-Pin Plastic DIP N74F189AN 

16-Pin Plastic SO N74F189AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.011.0 20µA/0.6mA 

Ao-A3 Address inputs 1.0/1.0 20µA/0.6mA 

ct Chip Enable input (active Low) 1.0/1.0 20µA/0.6mA 

WE Write Enable input (active Low) 1.0/1.0 20µA/0.6mA 

c:>o-a3 
Data outputs 150/40 3.0mA/24mA 

array. Address inputs are buffered to NOTE: 
minimize loading and are fully decoded One (1.0) FAST Unit Load is defined as: 20µA in the High state and o.smA in the Low state. 

on-chip. The outputs are in High imped-
ance state whenever the Chip Enable 
(CE) is High. The outputs are active only 
in the READ mode (WE = High) and the 
output data is the complement of the 
stored data. 

LOGIC SYMBOL PIN CONFIGURATION LOGIC SYMBOL(IEEE/IEC) 

Vee 

A1 

A2 
15 
14 

A3 13 

2 
03 3 

Q3 

02 

Vee. Pin 16 
GND· Pins TOP VIEW 

11.Aou? 1QDQ 

4 6 10 12 

DO 01 D2D3 

5 7 9 11 

15 

14 

13 

0} R:M16X4 

A15 

1 

1 



Signetfcs FAST Products 

64-Bit TTL Bipolar RAM (16X4) 

LOGIC DIAGRAM 

Ao 

A1 

A2 

A3 

CE 

ADDRESS 
DECODING 

CHIP 
ENABLE 

READ/ 
WRITE 

Bit 1 Bit2 Bit3 Bit4 

~ ~ ~ ~ ~ ~ ~ ~ 

Vee -pin 16 

GND-pin B 

FUNCTION TABLE 
INPUTS 

~ WE on 
L H x 
L L L 

L L H 

H x x 
H High voltage level 
L Low voltage level 
X Don't care 

'-~~~~~~~~ -~~~~~~~--'~ v 
DATA IN AND OUT 

OUTPUT 

an 
OPERATING MODE 

Complement of stored data Read 

High impedance Write "O" 

High impedance Write "1" 

High impedance Disable Input 

Preliminary Specification 

FAST 74Fl 89A 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otheiwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage --0.5 to +7.0 v 
VIN Input voltage --0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state --0.5 to +Vee v 
lour Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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64-Bit TIL Bipolar RAM (16X4) FAST 74Fl 89A 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vee 2.4 v 

VOH High-level output voltage 

V1H = MIN, IOH = MAX ±5%Vee 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%V_ec_ 0.35 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vee 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum input voltage Vee =MAX, vi= 7.0V 100 µA 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1ozH 
Off-state output current 

Vee= MAX, Vo= 2.7V 50 mA 
High-level voltage applied 

1ozL 
Off-state output current 

V cc = MAX, Vo= 0.5V -50 mA 
Low-level voltage applied 

1os Short-circuit output current3 
Vee=MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX. CE= WE= GND 70 mA 

CIN Input capacitance V CC = MAX, VIN = 2.0V 5 pF 

COUT Output capacitance v cc= MAX, VouT = 2.0V 8 pF 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV. TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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64-Bit TTL Bipolar RAM (l 6X4) FAST 74Fl 89A 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee :5V±10% 

UNIT CL :SOpf CL= 50pf 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 10.0 ns 

tPHL 
Access time 

An to On 

tPZH Enable time 

tPZL C'Eto an 
Waveform 2 7.5 ns 

tPHZ Disable time 
Waveform 3 7.5 

tPLZ CE to On ns 

tPZH Response Enable time 
Waveform 4 8.5 

tPZL time WE to On 
ns 

tPHZ Write Recovery Disable time 
Waveform 4 7.5 

tPLZ time WE to~ 
ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +25°C TA :O°Cto +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=5V Vcc:5V±10% 

UNIT CL :SOpF CL :SOpf 

RL =soon RL :Soon 

Min Typ Max Min Max 

t
5
(H) Setup time 

Waveform 4 
0 

t
5
(L) WE toAn 0 

ns 

th(H) Hold time 
Waveform 4 

0.5 

~L) WEtoA...n_ 0.5 
ns 

t
5
(H) Setup time 

Waveform 4 
5.0 

t
5
(L) WE to on 5.0 

ns 

th(H) Hold time 
Waveform 4 

0 
th(L) WE to on 0 

ns 

t
8
(H) Setup time 

Waveform 4 
4.5 

~(L) WE toC'E 4.5 
ns 

th(H) Hold time 
Waveform 4 

4.0 

th(L) WE to CE 4.0 
ns 

tw(L) 
Pulse width, Low 

Waveform 4 6.5 ns WE 
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64-Bit TTL Bipolar RAM ( l 6X4) FAST 74Fl89A 

AC WAVEFORMS 

Waveform1. Read Cycle, Address Access Time 

'tin 't:-:=--kV-M-----/--------
Waveform 2. Read Cycle, Chip Enable Access Time 

~:~--;i~------------------
Waveform 3. Read Cycle, Chip Disable Time 

t,( L)_. I h(H or L)+ 

I h (Hor L)__. 

WE 

.... ---1PZH~ 
Qn -------------.&;,.W...__,,_ I PZL 

>-----------K 
Waveform 4. Write Cycle 

NOTES: 1. For all waveforms, VM - 1.SV. 
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64-Bit TIL Bipolar RAM ( l 6X4) 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

1PLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.1N 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

May 2, 1989 

FAMILY 

74F 

6-209 

Preliminary Specification 

FAST 74Fl 89A 

----tw----41 AMP(V) 

...,__ ___ t w ----41 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High speed-125 MHz typical fMAX 

• Synchronous, reversible counting 
• BCD/Decade-'F190 

4-Blt Blnary-'F191 
• Asynchronous parallel load capa-

bility 
• Cascadable without external logic 
• Single up/down control Input 

DESCRIPTION 

The 74F190 is a presettable Up/Down BCD 
Decade Counter. The 74F191 is a 4-bit Binary 
Counter. Both the 'F190 and the 'F191 contain 
four edge-triggered master/slave flip-flops with 
internal gating and steering logic to provide 
asynchronous preset and synchronous count 
up and count down operations. Asynchronous 
parallel load capability permits the counter to 
preset to any desired number. Information 
present on the parallel data inputs (D0-D3) is 
loaded into the counter and appears on the 
outputs when the parallel load ('15[) input is 
Low. This operation overrides the counting 
tunction. Counting is inhibited by a High level 
on the count enable (CE°) input. When CE' is 
Low, internal state changes are initiated. 
Overflow/underflow indications are provided 
by two types of outputs, the Terminal Count 
(TC) and Ripple Clock (RC). 

The TC output is normally Low and goes High 
when: 1) the count reaches zero in the count
down mode or 2) reaches "9" for the 'F190 or 
"15" for the 'F191 in the count up mode. The 

PIN CONFIGURATION 

'F190 

Vee 

01 q, 
Oo 

CE 4 

UID 

03 

ONO D:J 

TOPVIEW 

November 1, 1988 

FAST 74Fl90, 74Fl91 
Counters 
'F190 Up/Down Decade Counter With Reset and Ripp le Clock 
'F191 Up/Down Binary Counter With Reset and Ripple Clock 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F190 125MHz 40mA 
74F191 125MHz 40mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

16-Pin Plastic Dip N74F190N, N74F191N 

16-Pin Plastic SO N74F190D, N74F191 D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

D0 - D__a_ Data inputs 1.0/1.0 20µA/0.6mA 

CE' Count enable input (active Low) 1.0/3.0 20µA/1.8mA 

CP Clock input (active rising edge) 1.011.0 20µA/0.6mA 

PL Asynchronous parallel load control input 
· lactive Lowl 

1.0/1.0 20µA/0.6mA 

U!D Up/Down count control input 1.011.0 20µAI0.6mA 

0 0-03 Flip-flop outputs 50/33 1.0mA/20mA 

RC' Ripple clock output (active Low) 50/33 1.0mA/20mA 

TC Terminal count output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

TC output will remain High until a state 
change occurs, either by counting or preset
ting, or until U/D is changed. TC output should 
not be used as a clock signal because it is 
subject to decoding spikes. The TC signal is 

LOGIC SYMBOL 

'F190 

15 1 10 9 

Do D1 Da D3 

4 CE 

5 IJID RC 13 

14 CP 
TC 12 

11 PL 

0.01 ~<>:, 

3 2 • 7 

Vcc•Pln 16 
GND·Pln8 

6-210 

used internally to enable the~ output,. When 
TC is High and CE is Low, fthe RC follows the 
clock pulse. The RC output essentially dupli
cates the Low clock pulse width, although 
delayed in time by two gate delays. 

LOGIC SVMBOL(IEEE/IEC) 

'F190 

CTR DIV 10 

12 

853-0352-94989 
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Counters 

PIN CONFIGURATION LOGIC SYMBOL 

'F191 'F191 

15 1 10 9 

D
0 

D1 D2 D3 

CE 

U/D RC 

14 CP 
TC 

11 PL 

a.,a1 ~a3 

3 2 6 7 

Vee· Pin 1s 

TOP VIEW GND- Pin 8 

LOGIC Diagram for 'F190 

o, 
15 p 

11 "" ,..... 

~ 
ll':l ,...... 

5" ;... 

~I\ ~CZ ~ I 

iiio 

CP 

4 ..r-.. 

l _Q_ 6Q ,,..... 1 
14 

" 
v~ l I~ 4,J,0 -J 'v' K 4·0." .... So CP Flo 

Q Q 

Vee= pin 16 

GND.pin8 

November 1, 1988 

13 

RC TC 

12 3 

1 L 
2 

a, 
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FAST 74Fl90, 74Fl91 

LOGIC SYMBOL(IEEE/IEC) 

'F191 

CTR DIV 16 

12 

13 
13 

12 

Dz 

10 9 

:I I 

v~ ) ~ 
6 _Q @~ I! ~ J 'V° K J 'V K Y·o." .... 4So Q CP Q Ao 

L CJ 
• 7 

a, 
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Counters 

LOGIC DIAGRAM for 'F191 

11 

iiiD 

CP 

Vee= pin 16 

GND=pin 8 

,,...... 

5 
-v 

4 

14 

~ 
~r-

~ ( 

.,..... 
...... 

~o 

13 112 

RC TC 

15 

l~J 

1 _Q ]. 11µ J "./ K 

L[SD Q CP Q RD 

1 
3 

MODE SELECTION FUNCTION TABLE 

INPUTS OUTPUT 

PL Uto CE CP on an 
L x x x L L 
L x x x H H 

H L I i x Count up 

H H I i x Countdown 

H x H x x No change 

TC and RC FUNCTION TABLE for 'F190 
INPUTS TERMINAL COUNT STATE 

U/D CE CP ao 01 02 03 

H H x H x x H 

L H x H x x H 

L L u H x x H 

L H x L L L L 

H H x L L L L 

H L u L L L L 

H High voltage level 

D, 

~ 

\ 

6~ 

4+~ SD R., 
Q Q 

L_J 

2 

o, 

OPERATING MODE 

Parallel load 

Count up 

Count down 

Hold (do nothing) 

OUTPUTS 

TC RC 

L H 

H H 

H u 
L H 

H H 

H u 

h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 
i Low-to-High clock transition 
U = Lowpulse 
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10 I 

L 

~ 
] 

!~ ~ I\ 

@~ II µ J "./ K J "./ K 

L(sD Q CP Q Ro L(s0 
0 

CP 
0 

R0 

LJ L_ 

I 7 

o, 
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Counters 

TC and RC FUNCTION TABLE for 'F191 

INPUTS TERMINAL COUNT STATE OUTPUTS 

Uto CE CP oo 01 02 03 TC RC 

H H x H H H H L H 

L H x H H H H H H 

L L u H H H H H u 
L H x L L L L L H 

H H x L L L L H H 

H L u L L L L H u 
H High voltage level 
h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 
i Low-to-High clock transition 

U Low pulse 

APPLICATIONS 

DIRECTION CONTROL 

ENABLE 

CLOCK 

L N-91aga uelng Ripple aock 

b. Synch~ N·91aga Counter wtth Common aock uelng Ripple 1aock 

DIRECTION CONTROL 

ENABLE 

CLOCK 

c. Synchronou• N-etage Coumar with Common Clock and Parrallel Gated Terminal Count 

The 'F 190/191 simplifies the design of multi
stage counters, as indicated in Figures 1 a and 
1 b. In Figure 1 a, each RC output is used as the 
clock input for the next higher stage. When the 
clock input source has limited drive capability 
this configuration is particulary advantageous, 
since the clock source drives only the first 
stage. It is only necessary to inhibit the first 
stage to prevent counting in all stages, since a 
High signal on CE inhibits the RC output pulse 
as indicated in the Mode Select Table. The 
timing skew between state changes in the first 
stage and the last stages is represented by the 

November 1, 1988 

Flgure1 

cumulative delay of the clock as it ripples
through the preceding stages. This is a disad
vantage of the configuration in some applica
tions. 
Figure 1 b shows a method of causing state 
changes to occur simultaneously in all 
stages.The RC output signals propagate in 
ripple fashion and all clock inputs are driven in 
parallel. The Low state duration of the clock in 
this configuration must be long enough to 
allow the negative going edge of the RC signal 
to ripple through to the last stage before the 
clock goes High. Since the 'RC output of any 

6-213 
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packages goes High shortly after its clock 
input goes High, there is no restriction on the 
High state duration of the clock. 
In the Figure 1c, the configuration shown 
avoids ripple delays and their associated re
strictions. The combined TC signals from all 
the preceding stages forms the CE input signal 
for given stage. An enable signal signal must 
also be included in each carry gate in order to 
inhibit counting. Since the TC output of a given 
stage is not affected by its own CE, and 
therefore, the simple scheme of Figure 1 a and 
1 b does not apply. 



Signetlcs FAST Products Product Specification 

Counters FAST 74Fl90, 74Fl91 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

VIH =MIN, 'oH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H =MIN, IOL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

1, 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

CE -1.8 mA 
11L Low-level input current V cc = MAX, V1 = 0.5V 

others -0.6 mA 

1os Short circuit output curren~ Vee= MAX -60 -150 mA 

1cc 
Supply current (total)4 

Vee= MAX 40 55 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'os tests should be performed last. 

4. Measure Ice all inputs grounded and all outputs open. 
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Counters FAST 74F190, 74Fl91 

AC ELECTRICAL CHARACTERISTICS 

74F190, 74F191 

TA= +25°C TA =0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vec=5V±10% 

UNIT CL :50pF CL :50pF 
RL =soon RL :500!l 

Min Typ Max Min Max 

Maximum clock T to an outputs 100 125 90 
fMAX Waveform 1 MHz 

frequency l to RC output 85 95 75 

tPLH Propagation delay Waveform 1 2.5 4.5 8.0 2.0 8.5 ns 
tPHL GP to an 5.0 7.5 11.5 5.0 12.0 

tPLH Propagation delay Waveform 1 6.5 9.0 12.5 6.0 13.0 ns 
tPHL GP to TC 6.0 8.0 11.0 6.0 12.0 

tPLH Propa~on delay 2.5 4.5 7.5 2.0 8.0 
ns 

tPHL GP to Waveform 2 3.0 5.0 7.5 2.5 8.0 

tPLH Propa~on delay Waveform 2 2.0 4.0 7.0 2.0 7.5 
tPHL CE to RC 3.0 5.0 7.5 3.0 8.0 ns 

tPLH Propagation delay 8.0 11.0 16.0 8.0 17.0 
tPHL IT!o to RC Waveform 2 4.5 7.5 10.5 4.0 11.0 ns 

tPLH .E_ropagation delay 4.0 6.5 9.5 3.0 10.5 

tPHL U/O to TC Waveform 4 3.0 6.0 9.5 3.0 10.0 ns 

tPLH Propagation delay 2.0 4.0 7.0 1.5 7.5 

tPHL on to an Waveform 3 6.5 9.0 12.0 6.5 13.0 ns 

tPLH Propagation delay Waveform 3 5.5 9.5 13.0 5.0 14.0 

tPHL On to TC Waveform 4 6.5 9.5 13.0 6.0 14.0 ns 

tPLH Propa~on delay Waveform 3 6.0 14.0 18.0 6.0 19.5 

tPHL on to c Waveform 4 6.0 11.0 13.5 6.0 15.0 ns 

tPLH Propagation delay 
Waveform 5 

4.5 6.5 9.5 4.0 10.5 ns 
tPHL PL to an 5.5 8.0 11.5 5.0 12.0 

tPLH Propagation delay 
Waveform 5 

5.5 8.5 12.0 5.5 13.0 

tPHL PL to TC 6.0 10.5 13.5 6.0 14.5 ns 

tPLH Propa~ion delay Waveform 5 8.5 16.0 18.5 8.5 21.0 

tPHL PL to RC 7.5 10.0 13.0 7.0 13.5 ns 
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Counters FAST 74Fl90, 74Fl91 

AC SETUP REQUIREMENTS 
74F190, 74F191 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL :SOpf CL= SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 4.5 5.0 
t!(L) On to PL Waveform 6 4.5 5.0 ns 

th(H) Hold time, High or Low 2.0 2.0 
th(L) On to PL Waveform 6 2.0 2.0 ns 

Setup time, Low 
Waveform 6 t

5
(L) CE to GP 10.0 10.0 ns 

Hold time, Low 
th(L) UtoCP Waveform 6 0 0 ns 

t (H) Setup time, High or Low 12.0 12.0 
t!(L) U!D to GP Waveform 6 12.0 12.0 ns 

th(H) !:!.old time, High or Low 0.0 0.0 
th(L) U/D to GP Waveform 6 0.0 0.0 ns 

t (H) GP Pulse width, 3.5 3.5 
r:(L) High or Low Waveform 1 6.0 6.0 ns 

tw(L) 
PL Pulse width, 

Waveform 5 6.0 6.0 Low ns 

tREC 
Recovery time 

Waveform 5 6.0 6.0 ns PL to GP 
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Counters FAST 74Fl 90, 74Fl 91 

AC WAVEFORMS 

CP 

RC, TC 

an 

Waveform 1. Propagation Delay, Clock Input To 
Output, Clock Pulse Width, and Maximum Clock 

Frequency 

Dn ~VM 

CE,CP 

UtD 

RC 

~VM ~ 
~,-~tPLH,_ 
~VM 

Waveform 2. Propagation Delay, Clock, Clock 
Enable or Up/Down to Ripple Clock Output 

_ ~tPLH tPHL 
RC,TC 

an VM VM 

U10,0 0~ 

RC,TC ~VM 
Waveform 3. Propagation Delay, Non-Inverting Path 

Pr -tw(L)-

tREC 

CP VM 

TC, an t PLH 
VM 

t PHL 

R'C,an VM 

Waveform 5. Parallel Load Pulse Width,Parallel Load to 
Output Delay and Parallel Load to Clock Recovery Time 

Waveform 4. Propagation Delay, Inverting Path 

CE, Dn 

UID 

CP 

Waveform 6. Data Setup And Hold Times 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL 

tw 

tTHdt 1) 

trLH(t,) 

tw 

VM = 1.5V 

Input Pulse Definition 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 

November 1, 1988 
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Amplitude 

74F 3.0V 
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Rep. Rate tw tTLH 

1MHz 500ns 2.5ns 

AMP(V) 

ov 

OV 

tTHL 

2.5ns 
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FAST Products 

FEATURES 
• Synchronous, reversible 4-blt

counting 

• Asynchronous parallel load capa
bility 

• Asynchronous reset (clear) 
• Cascadable without external logic 

DESCRIPTION 

The 74F192 and 74F193 are 4-bit synchro
nous Up/Down Counters. The 74F192 counts 
in BCD mode and 74F193 counts in the binary 
mode. Separate up/down clocks, CPu and 
CP 0 respectively simplify operation. The out
puts 'change state synchronously with the Low
to-High transition of either clock input. If the 
CPuclockis pulsed while CP 0 is held High, the 
device will count up. If the CP 0 clock is pulsed 
while CPu is held High, the device will count 
down The device can be cleared at any time 
by the asynchronous reset pin. It may also be 
loaded in parallel by activating the asynchro
nous parallel load pin. Inside the device are 
four master-slave JK flip-flops with the neces
sary steering logic to provide the asynchro
nous reset, asynchronous preset, load, and 
synchronous count up and count down func
tions. Each flip-flop contains JK feedback from 
slave to master such that a Low-to-High transi
tion on the CP 

0 
input will decrease the count by 

one, while a similar transition on the CPU input 
will advance the count by one. One clock 
should be held High while counting with the 
other, because the circuit will either count by 
twos or not at all depending on the state of the 
first JK flip-flop, which cannot toggle as long as 
either clock input is Low. Applications requiring 

PIN CONFIGURATION 

01 Vee 

~ Do 

Oo MR 

CP 0 TC 0 

CPu TCu 

02 PL 

03 D:z 
GND D:J 

TOP VIEW 

April 4, 1989 

FAST 74Fl92, 74Fl93 
Counters 
'F192 Up/Down Decade Counter With Separate Up/Down Clocks 
'F193 Up/Down Binary Counter With Separate Up/Down Clocks 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F192 125MHz 32mA 

74F193 125MHz 32mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic Dip N74F192N, N74F193N 

16-Pin Plastic SO N74F1920, N74F193D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- 03 Data inputs 1.0/1.0 20µA/0.6mA 

CPU Count up clock input (active rising edge) 1.0/3.0 20µA/1.8mA 

CP0 
Count down clock input (active rising edge) 1.0/3.0 20µA/1.8mA 

PL 
Asynchronous parallel load control input 

1.0/1.0 20µAI0.6mA (active Low) 

MR Asynchronous Master Reset input 1.0/1.0 20µA/0.6mA 

00-03 Flip-flop outputs 50/33 1.0mA/20mA 

TCU Terminal count up (carry) output (active 50/33 1.0mA/20mA 
Low) 

TC0 
Terminal count down (borrow) output (active 50/33 1.0mA/20mA 
Low) 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

reversible operation must make the reversing 
decision while the activating clock is High to 
avoid erroneous counts.The terminal count up 
(i'Cu> and terminal count down (iC

0
) outputs 

are normally High. When the circuit has 
reached the maximum count state (9 for the 

LOGIC SYMBOL 

15 1 10 9 

Do 01 02 03 

11 PL 

5 CPu 
TC U 12 

4 CPo 
TC 0 13 

14 MR 

0 o 0 1 Q,z Q3 

3 2 6 7 

Vcc·Pin16 
GNDa Pin 8 

6-218 

'F192 and 15 for the 'F193), the next High-to
Low transition of CPU will cause TCu to go 
Low. TCu will stay Low until CPU goes High 
again, duplicating the count up clock, although 
delayed by two gate delays. Likewise, the TC0 
output will go Low when the circuit is in the zero 

LOGIC SYMBOL(IEEE/IEC) 

'F192 

CTR DIV 10 

853-0353-96223 
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Counters 

LOGIC SYMBOL(IEEE/IEC) 

'F193 

CTR DIV 16 

[1] 

[2] 

[4] 

[BJ 

LOGIC Diagram for 'F192 

15 

state and CP 0 goes Low. The TC outputs can 
be used as the clock input signals to the next 
higher order circuit in a multistage counter, 
since they duplicate the clock waveforms. 
Multistage counters will not be fully synchro
nous since there is a two-gate delay time 
difference added tor each stage that is added. 
The counter may be preset by the asynchron
mous parallel load capability of the circuit. In
formation present on the parallel data inputs 
D0-D

3
) is loaded into the counter and appears 

on the outputs regardless of the conditions of 

o, 

10 
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FAST 74Fl92, 74Fl 93 

the clock inputs when the Parallel Load (PL) 
input is Low. A High level on the Master Reset 
(MR) input will disable the parallel load gates, 
override both clock inputs, and sets all Q out
puts Low. If one of the clock inputs is Low 
during and after a reset or load operation, the 
next Low-to-High transition of the clock will be 
interpreted as legitimate signal and will be 
counted. 

o, 

~ _1_1~~t::>-~-<11....+-~~-~~~~~-+-+~~~~~~----.......i.~~~~~~~---4'~ 

r-~~~-ti-t""---.r--t><v>----:;::::::+=t:J::=:::;=:=::=::=::=::::::jr=it:=::=:~========:::::t:::f:+:::::;;::::==~===~:::::tlJ 12 fCu 

.-t:: 13 fC D 

l 

h ~ ;~+-H---, 

~ 
I l 1 I 

4 J CP K t 
Ra So 

Q Q 
~~· .~ j 

1 

4.·I~ :..}J y~· .~ >tJ 
~ L__ ~ 

MR ~~----+-~~-+-~~~~~+-~~+-~~~~+-~~~-+-~~~~ 

Vee =pin16 
GND=pin 8 

February 20, 1989 

o, 
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STATE DIAGRAM for 'F192 

~ ·. logl:::~~~'.ii,~:~unt 
Jti-~ 

Countup -
Countdown ·-~ 

FUNCTION TABLE for' F192 

INPUTS 

MR PL CPU CP0 Do 01 

H x x L x x 
H x x H x x 
L L x L L L 
L L x H L L 
L L L x H x 
L L H x H x 

L H i H x x 
L H H i x x 

H High voltage level 
L Low voltage level 
X Don't care 
i Low-to-High dock transition 

NOTES: 1. !.SJ=CPu at terminal count up (HLLH) 
2. TC0=CP 0 at terminal count down (LLLL) 

LOGIC DIAGRAM for 'F193 

Vee =pin16 
GND=pin 8 

PL 

CPu 

CPD 

o, 
11 

"--Q 

~ 
l 

Ro 

~ 

-"' ..... 

....-i......_ 

9_ 
J CP 

>}-a 
L__J 

fl 
2 

o, 

D2 D3 oo 

x x L 
x x L 

L L L 
L L L 
x H 
x H 

x x 
x x 

o, 
1 

~ 

~l 
~·~·~ Ao Q a So 

L__J 

~ 
2 

o, 

OUTPUTS 

01 02 03 

L L L 
L L L 

L L L 
L L L 

On=Dn 
On=Dn 

Count up 

Count down 

o, 
10 

--i,l 

~y q11 J CP K 

Ro 

0 0 

s 0}J 
L___J 

fl 
I 

o, 

February 20, 1989 6-220 

Product Specification 

FAST 74Fl92, 74Fl93 

OPERATING MODE 
TCu TC0 

H L 
Reset H H 

H L 
H H Parallel load 
L H 
H H 

H1 H Count up 

H H2 Countdown 

• 
i'Cu 

_I 
12 

,-r 
13 

~ 

1i 

~~ 
Ir~·~ Ro Q Q SD 

L__J 

¢' 
7 



Signetlcs FAST Products 

Counters 

ST ATE DIAGRAM for 'F193 

Countup _. 
Count down _. 

FUNCTION TABLE for' F193 

INPUTS 

MR PL CPU CP0 Do 

H x x L x 
H x x H x 
L L x L L 
L L x H L 
L L L x H 
L L H x H 

L H i H x 
L H H i x 

H High voltage level 
L Low voltage level 
X Don't care 
i Low-to-High clock transition 

D1 

x 
x 
L 
L 
H 
H 

x 
x 

NOTES: 1. !SJ=ePu at terminal count up (HHHH) 
2. Te0=eP0 at terminal count down (LLLL) 

Logic equation for ternminal count 
TCu = 0 0•01• 0 2•03•CPu 
TC0 = 0 0•01• 0 2•03•CP0 

OUTPUTS 

D2 D3 Oo 01 02 03 

x x L L L L 
x x L L L L 

L L L L L L 
L L L L L L 
H H H H H H 
H H H H H H 

x x Count up 

x x Count down 

Product Specification 

FAST 74Fl92, 74Fl93 

OPERATING MODE 
TCu TC0 

H L 
Reset 

H H 

H L 
H H Parallel load 
L H 
H H 

H1 H Count up 

H H2 Count down 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Counters FAST 74Fl92, 74Fl93 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

v,H =MIN, 'oL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

CPu,CP0 -1.8 mA 
11L Low-level input current Vee= MAX, vi= 0.5V 

-0.6 mA others 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
Supply current (total)4 

Vee= MAX 32 50 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Ve = SV, TA= 25°C. 
3. Not more than one output s<fiould be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

4. Measure Ice with parallel load and Master reset inputs grounded, all other inputs at 4.SV and and all outputs open. 
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Counters FAST 74Fl 92, 74Fl 93 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 125 90 MHz 

tPLH Propagation delay Waveform 2 2.5 5.5 8.5 2.5 9.0 ns 
tPHL CPU or CPD to TCu or TCD 3.0 5.0 8.0 3.0 9.0 

tPLH Propagation delay 
Waveform 1 2.5 5.5 8.5 2.5 9.0 ns 

tPHL CPU or CPD to an 5.0 8.5 12.0 5.0 13.0 

tPLH Propagation delay 
Waveform 4 2.0 4.0 7.0 1.5 8.0 ns 

tPHL Dn to an 6.0 9.5 13.5 6.0 15.0 

tPLH Propagation delay 
Waveform 3 4.5 6.5 10.0 4.0 11.0 ns 

tPHL Pltoan 5.5 8.5 12.0 5.0 13.0 

tPHL 
Propagation delay 

Waveform 5 5.0 7.5 11.0 5.0 12.0 ns 
MR to an 

tPLH 
Propagation delay 

Waveform 5 6.0 8.5 12.0 5.5 13.0 ns 
MR to TCu 

tPHL 
Propagation delay 

Waveform 5 ns 
MR to TCD 5.0 7.5 11.0 5.0 12.0 

tPLH Propagation delay 
Waveform 3 6.0 9.5 13.5 6.0 15.0 ns 

tPHL Plto TCu or TC0 6.0 9.0 12.0 6.0 13.0 

tPLH Propagation delay 
Waveform 4 5.5 9.0 13.0 5.0 14.0 ns 

tPHL Dn to TCU or iCD 4.5 8.5 12.5 4.5 13.5 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA =0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL :Soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low Waveform 6 4.5 5.0 ns 

t
5
(L) Dn to f5I 4.5 5.0 

th(H) Hold time, High or Low 
Waveform 6 2.0 2.0 ns 

th(L) Dn to PL 2.0 2.0 

'w(L) PL Pulse width Waveform 3 6.0 6.0 ns 
Low 

tw(H) CP~ or CPD Pulse width Waveform 1 3.5 3.5 ns 
'w(L) Hig or Low 5.0 5.0 

'w(L) 
CPU or CPA Pulse width, Low 
(Change o direction) 

Waveform 1 10.0 10.0 ns 

tw(H) 
MR Pulse width Waveform 5 ns 
High 6.0 6.0 

tREC 
Recovery time Waveform 3 6.0 6.0 ns 
PL to CPU or CPD 

tREC Recovery time 
Waveform 5 4.0 4.0 ns 

MR to CPU or CP0 

February 20, 1989 6-223 



Slgnetlcs FAST Products Product Specification 

Counters FAST 74Fl92, 74Fl93 

AC WAVEFORMS 

CPu 
CPD VM 

~~ 
Waveform 1. 

Propagation Delmy, Clock Input To Output, Clock 
PulM Width, and Maximum Clock Frequency 

CPu 

CPD 
~~~~+-~~~~~--1~--

fC u Q 

n!"D n 

Waveform3. 
Parallel poulae width, Parallel Load to Output Delays, 

and Parallel load to Clock Recovery Time 

MR 

CPu 

CPD 

Waveforms. 
Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock 
Recovery Time 

Waveform2. 
Propagation Delay, Clock to Termlnal Count 

'fCu a 
~D n 

Waveform4. 
Propagation delay, Data to Flip.flop outputs, 
Terminal Count and Down Outputs 

Waveform I. 
Data Setup And Hold Tim" 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TIMING DIAGRAM (Typical clear, load, and count sequence) for 'F192 

Clear MR 

: !::j l i i ~---_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_ 
02_r-:~:-----------------------------
03~------l--I- - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 ----t-'·~-1--+-~ 
Count Up CPu I I 

2 -~-r--'-~~~~~~~~~~~~~~ 

Count Down 

Outputs 

Sequence 

Clear Preeet 

a. "F192 Decade Counter 

NOTES: 1. Clear overrides load data and count inputs. 
2. When counting up, count down input must be High; 

when counting down, count up must be High. 
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Counters FAST 74Fl 92, 74Fl 93 

TIMING DIAGRAM (Typical clear, load, and count sequence) for 'F193 

1 
Clear MR 

Load PL---:-: 
Do___r--11--1-1 __________________________________ _ 

{ 

I I I I 

1__1 __ 1_1 

Data D 1 __r-:_: __ :_j- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
02 ___r--1 I I I __________________________________ _ 

I I I I 
03 I I Ir----------------------------------

2 
Count Up CP u 

I I I I 

Count Down 
2 

CP D 
I r----, I 

I I 

Outputs 
01- - - -

02----

I I I 

O:i.. - - - I I I I 
TCu 

I I I I 

TCo 

115 0 1 
Count Up 

Sequence 

Clear Preset 

b. 'F193 Binary counter 

NOTES: 1. Clear overrides load data and count inputs. 
2. When counting up, count down input must be High; 

whern counting down, count up must be High. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

VIN 

Vee 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

R,- = Termination resistance should be equal to Z00T of 

pulse generators. 

February 20, 1989 
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0 115 14 13 _I 
Count Down I 

----tw----

----tw-----11 
VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH 

3.0V 1MHz 500ns 2.5ns 

AMPM 

ov 

tTHL 

2.5ns 



Signetics 
FAST Products 

FEATURES 
• Shift right and shift left capability 
• Synchronous parallel and serlal 

data transfer 
• Easily expanded for both serial 

and parallel operation 
• Asynchronous Master Reset 
• Hold (do nothing) mode 

DESCRIPTION 

The functional characteristics of the 
74F194 4-Bit Bidirectional Shift Register 
are indicated in the Logic Diagram and 
Function Table. The register is fully syn
chronous, with all operations taking place 
in less than 9ns (typical} for 74F, making 
the device especially useful for imple
menting very high speed CPUs, or for 
memory buffer registers. 
The 'F194 design has special logic fea
tures which increase the range of applica
tion. The synchronous operation of the 
device is determined by two Mode Select 
inputs, S0 and St:. As shown in the Mode 
Select-Function Table, data can be en
tered and shifted from left to right (shift 
right, 0 0 -+ 0 1, etc.), or right to left (shift 
left, 0 3 -+ 0 2, etc.), or parallel data can be 
entered, loaoing all 4 bits of the register si
multaneously. When both S

0 
ands, are 

Low, existing data is retained in a hold (do 
nothing} mode. The first and last stages 
provide D-type Serial Data inputs (D , 
D L} to allow multistage shift right or s~~t 
le~ data transfers without interfering with 
parallel load operation. Mode Select and 
data inputs on the 'F194 are edge-trig
gered, responding only to the Low-to
PIN CONFIGURATION 

Vee 

oo 

01 

02 

03 

CP 

S1 

So 

TOP VIEW 

April 4, 1989 

FAST 74Fl94 
Shift Register 
4-Blt Bidirectional Universal Shift Register 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F194 150MHz 33mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

V cc= 5V±10%; TA= O"C to +70"C 

16-Pin Plastic DIP N74F194N 

16-Pin Plastic SO N74F194D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

Do-D3 Parallel data inputs 1.0/1.0 20µA/0.6mA 

DSR Serial data input (Shift Right) 1.0/1.0 20µA/0.6mA 

DSL Serial data input (Shift Left) 1.0/1.0 20µA/0.6mA 

SO,S1 Mode Select inputs 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

MR Asynchronous Master Reset input (Active Low) 1.0/1.0 20µA/0.6mA 

00-03 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

High transition of the Clock (CP}. There
fore, the only timing restriction is that the 
Mode Select and selected data inputs 
must be stable one setup time prior to the 
Low-to-High transition of the clock pulse. 
Signals on the the Mode Select, Parallel 
Data (D0 -D3} and Serial Data (DSR' D5L} 
can change when the clock is in either 
state, provided only the recommended 
setup and hold times, with respect to the 
LOGIC SYMBOL 

2 3 4 5 6 7 

9 
Dsrf'0 D1 0 2 D3 OSI.. 

So 

10 S1 

11 CP 
MR 

QOQ1~Q3 

15 14 13 12 

Vcc·Pln24 
GND-Pln 12 

6-226 

clock rising edge, are observed. The four 
Parallel Data inputs (D

0 
-D } are D-type 

inputs. Data appearing on (d 0 -D~} inputs 
when S0 and S1 are High is transferred to 
the 0 0 -03 outputs respectively, following 
the next Low-to-High transition of the 
clock. When Low, the asynchronous 
Master Reset (MR} overrides all other 
input conditions and forces the 0 outputs 
Low. 

LOGIC SYMBOL(IEEE/IEC) 

15 

7 12 
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Shift Register FAST 74Fl94 

LOGIC DIAGRAM 

~-----1 s 

CP 

R Ro 

~--t-t--t s 

5 CP 

R Ro 

.>----t-t--1 s 

4 CP 

R Ro 

Do 
3 CP 

R Ro 

DSR 
2 

MR 

CP 

Vcc·Pin24 
GND·Pln 12 
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Shift Register 

FUNCTION TABLE 
INPUTS OUTPUTS 

OPERA TING MODES 
CP MR s1 so DSR DSL Dn Oo o, 02 03 

x L x x x x x L L L L Reset (clear) 

x H I I x x x qo q1 q2 q3 Hold (do nothing) 

i H h I x I x q1 q2 q3 L 
Shift left 

i H h I x h x q1 q2 q3 H 

i H I h I x x L qo q1 q2 

i H I h h x x H qo q1 q2 
Shift right 

i H h h x x dn do d1 d2 d3 Parallel load 

H = High voltage level 
h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High dock transition 
X Don't care 
i = Low-to-High clock transition 
dn(qn) Lower case letters indicate the state of the referenced input (or output) one set-up time prior 

to the Low-to-High clock transition 

Product Specification 

FAST 74F194 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30·to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
lour Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

April 4, 1989 6-228 



Signetlcs FAST Products Product Specification 

Shift Register FAST 74F194 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±100kVcc 2.5 v 

VOH High-level output voltage3 

v,H = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

v,H =MIN, IOL =MAX ±5%Vcc v 0.30 0.50 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current4 
Vee= MAX -60 -150 mA 

1cc Supply current5 (total) Vee= MAX 33 46 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 25°C. 
3. Output High state will change to Low state if an external voltage of less than O.OV is applied. 
4. Not more than one output should be shorted at a time. For testing bs• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 105 tests should be performed last. 

5. With all outputs open, Di inputs grounded and a 4.SV applied to s
0

, s
1

• MR and the serial inputs, 'cc is tested with a momentary ground, then 4.SV applied to CP. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S"C TA= O"C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= SV ±1001'. 

UNIT CL= 50pf CL= SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 105 150 90 MHz 

tPLH Propagation delay 
Waveform 1 

3.5 5.2 7.0 3.5 8.0 

tPHL CP to an 3.5 5.5 7.0 3.5 8.0 ns 

tPHL 
~agation delay 

to an Waveform 2 4.5 8.6 12.0 4.5 14.0 ns 
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Shift Register FAST 74Fl94 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t (H) Setup time, High or Low Waveform 3 
t:(L) Dn• DSL' D5R to CP 

th(H) Hold time, High or Low Waveform 3 
tt;(L) Dn• DSL' D5R to CP 

t
5
(H) Setup time, High or Low Waveform 3 

t
5
(L) Sn to CP 

th(H) Hold time, High or Low Waveform 3 
tt;(L) Sn to CP 

tw(H) CP Pulse width, Waveform 1 
High 

tw(L) ~ Pulse width, 
Low 

Waveform 2 

tREC 
Recovery time Waveform 2 
MR to CP 

AC WAVEFORMS 

1/f MAX 

CP 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

CP 

MR 

CP 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

Vee= sv vee=SV±10% 
CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

4.0 4.0 
4.0 4.0 

0 1.0 
0 1.0 

8.0 9.0 
8.0 8.0 

0 0 
0 0 

5.0 5.5 

5.0 5.0 

7.0 8.0 

Waveform 2. 
Master Reset Pulse Width, Master Reset To Output 
Delay And Master Reset To Clock Recovery Time 

Waveform 3. Setup And Hold Times 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Shift Register FAST 74F194 

TIMING DIAGRAM T ical Clear Load Shift-RI ht Shift-Left and Inhibit Se uence 

CP 

s, 

MR 

SERIAL{DsR 
DATA 

INPUTS D5L 

··:~~1:: t 
{

Qo 

Q 1 

OUTPUTS 

Q 2 

Q3 

CLEAR LOAD 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

TestClrcultForTotem-PoleOutputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 

April4, 1989 
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SHIFT LEFT ----I~-- INHIBIT-.../ CLEAR 

tw AMP(V) 

ov 
tTHL(t~ 

t n.11(t ,> 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High-Impedance NPN base Inputs 

for reduced loading (20µA In Low 
and High states) 

• Shift right and parallel load capabil-
ity 

• J - K(D) Inputs to first stage 
• Complement output from last stage 
• Asynchronous Master Reset 

DESCRIPTION 

The 74F195 is a4-bit Parallel Access Shift 
Register and its functional characteristics 
are indicated in the Logic diagram and 
Function Table. The device is useful in a 
variety of shifting, counting and storage 
applications. It performs serial, parallel, 
serial to parallel, or parallel to serial data 
transfers at very high speeds. 

FAST 74Fl95 
Shift Register 
4-Blt Parallel-Access Shift Register 
Product Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F195 115MHz 45mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°Cto +70°C 

16-Pin Plastic DIP N74F195N 

16-Pin Plastic SO N74F195D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Parallel data inputs 1.0/0.033 20µA/20µA 

J, K J - K or D type serial inputs 1.0/0.033 20µA/20µA 

PE Parallel Enable input 1.0/0.033 20µA/20µA 

CP Clock Pulse input (Active rising edge) 1.0/0.033 20 A/20 µA 

MR Master Reset input (Active Low) 2.0/0.066 40µA/40µA 

0 o- 0 3' 03 Data outputs 50/33 1.0mA/20mA 

The 74F195 operates in two primary NOTE: 
modes: shift right (0

0 
~ o 

1
) and parallel One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

load, which are controlled by the state of 
the Parallel Enable (PE) input. Serial data 
enters the first flip-flop (0

0
) via the J and K 

inputs when the PE input is High, and is 
shifted one bit in the direction 0 0 ~ 0 1 ~ 
0 2 ~o3 following each Low -to-High clock 
transition. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL{IEEE/IEC) 

Vee 
4 !5 6 7 

Oo 
DO 01 02 03 

iC 01 9 PE 

02 J 

10 CP Q3 11 
03 3 15 

K 

03 MR 

eP QOQ1Q2Q3 

PE 
15 14 13 12 

TOP VIEW Vee. Pin 16 

GND- Pin B 

December 21, 1987 6-232 853-0024-91833 
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Shift Register 

The J and Rinputs provide the flexibility 
of the J-K type input for special applica
tions, and by tying the two together the 
simple D-type input is made for general 
applications. 

The device appears as four common 
clocked D flip-flops when the PE input is 
Low. After the Low-to-High clock transi
tion, data on the parallel inputs (00 - 0 3) 

is transferred to the respective Qo - a~ 
outputs. Shift left operation (0

3 
- 0

2 
) 

can be achieved by tying the On outputs 
to the Dn_

1 
inputs and holding the PE 

input Low. 

All parallel and serial data transfers are 
synchronous, occurring after each Low
to-High clock transition. The 74F195 
utilizes edge-triggering, therefore there 
is no restriction on the activity of the J, K 
D , and PE inputs for logic operation, 
other than the set-up and hold time 
requirements. 

A Low on the asynchronus Master Reset 
(MR) input sets all Q outputs Low, inde
pendent of any other input condition. 

FUNCTION TABLE 

INPUTS 

LOGIC DIAGRAM 

Vee· Pin 1s 
GND-Pin 8 

OUTPUTS 

MR CP PE J K on 00 o, 02 03 

L 

H 

H 

H 

H 

H 

x x x x x L L L L 

i h h h x H qo q1 q2 

i h I I x L qo q1 q2 

i h h I x ~ qo q1 q2 

i h I h x ~ qo q, q2 

i I x x d do d1 d2 d3 

High voltage level 
High voltage level one set-up time prior to the Low-to-High clock transition 
Low voltage level 
Low voltage level one set-up time prior to the Low-to-High clock transition 
Don't care 
Low-to-High clock transition 

OPERATING MODES 
03 

H Reset (clear) 

q2 Shift, set First stage 

q2 Shift, reset First stage 

~ Shift, toggle First stage 

~ Shift, retain First stage 

d3 Parallel load 

Lower case letters indicate the state of the referenced input (or output) one set-up time prior 
to the Low-to-High clock transition 
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Shift Register FAST 74Fl95 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee =MIN, ±10%Vee 2.5 v 
VOH High-level output voltage V1L =MAX, IOH =MAX 

2.7 3.4 v V1H =MIN ±5%Vee 

Vee= MIN, ±10%Vce 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX, IOL =MAX 

V1H =MIN ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

II 
Input current at maximum Vee= O.OV, vi= 7.0V 100 µA 
input voltage 

others 20 µA 
llH High-level input current 

MR 
Vee= MAX, vi= 2.7V 

40 µA 

11L Low-level input current others Vee= MAX, vi= 0.5V -20 µA 

MR -40 µA 

1os Short-circuit output curren~ Vee= MAX -60 -150 mA 

1ce Supply current (total) Vee= MAX 45 58 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = SV, TA= 25°C. 
3. Not more than one output~ould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, t08 tests should be performed last. 
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Shift Register FAST 74Fl95 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA :0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

1 PE mode 120 130 110 
fMAX Maximum clock frequency j Waveform 1 MHz 

Toggle mode 100 115 90 

tPLH Propagation delay 
Waveform 1 4.0 6.5 9.5 4.0 10.0 

tPHL CP to On 4.0 6.5 9.0 4.0 8.5 ns 

tPLH Propagation delay 7.0 10.0 13.0 7.0 13.5 
tPHL CP to 0

3 
Waveform 1 4.5 7.0 9.0 4.0 9.5 ns 

tPHL 
Propagation delay 

5.0 7.5 10.5 5.0 11.0 tm"toQn Waveform 2 ns 

tPLH 
Propagation delay 

7.0 10.0 13.5 7.0 14.0 MR to 0
3 

Waveform 2 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA = 0°c to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL :SOOn 

Min Typ Max Min Max 

t
8
(H) Se_lllp time, High or Low 

Waveform 3 
4.0 4.0 

t
8
(L) J, Kand On to CP 4.0 4.0 ns 

ti,(H) Hold time, High or Low 
Waveform 3 

0 0 
th(L) J, Kand On to CP 0 0 ns 

t (H) Setup time, High or Low 
Waveform 4 

3.0 3.0 
t:(L) PE to CP 4.0 5.0 ns 

ti,(H) Hold time, High or Low 
Waveform 4 

0 0 
th(L) f5E to CP 0 0 ns 

~(H) 
CP Pulse width, 

Waveform 1 6.0 6.0 ns High 

tw(L) 
MR Pulse width, Waveform 2 5.0 5.0 ns Low 

tREC 
Recovery time Waveform 2 6.0 6.0 ns 
MR to CP 
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Shift Register 

AC WAVEFORMS 

1/f MAX 

CP 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

CP VM 

Waveform 3. Data Setup And Hold Times 

MR 

CP 

PE 

CP 

Product Specification 

FAST 74Fl95 

Waveform 2. 
Master Reset Pulse Width, Master Reset To Output 
Delay And Master Reset To Clock Recovery Time 

Qn __ R_E_s_P_o_N_s_E ___ X.,., __ a_n_-_a_n_-1 ___ ~ 
Waveform 4. Setup And Hold Times, Parallel Enable To Clock 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

TestCircultForTotem-PoleOutputs 

DEFINITIONS 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

December 21, 1987 
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VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate •w tTLH 

3.0V 1MHz 500ns 2.Sns 

AMP (V) 

OV 

tTHL 

2.Sns 
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FAST Products 

FEATURES 
• Buffered clock and control inputs 
• Shift right, shift left, and parallel load 

capability 

• Asynchronous Master Reset 

DESCRIPTION 

The 74F198, Bidirectional Universal Shift 
Register is designed to incorporate virtually 

FAST 74Fl 98 
Shift Register 
8-Blt Bidirectional Universal Shift Register 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

N74F198 95MHz 73mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Yee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F198N 

24-Pin Plastic SOL N74F198D 

all of the features a system designer may . INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
want in a shift register. This circuit features 
parallel inputs and outputs', shift right and 
shift left serial inputs, operating mode se
lect inputs, and a direct overriding master 
reset input. The register has four distinct 
modes of operation: 

Parallel (broadside) load 

Shift right (in the dire,ction 0 0 toward 0 7) 

Shift left (in the direction 0 7 toward 0 0) 

Inhibit clock (do nothing) 

PINS 

Do- D7 

DSR 

DSL 

So-S1 

CP 

MR 

00-07 

DESCRIPTION 

Parallel data inputs 

Serial data input (Shift Right) 

Serial data input (Shift Left) 

Mode Select inputs 

Clock Pulse input (Active rising edge) 

Master Reset input (Active Low) 

Data outputs 

74F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

50/33 1.0mA/20mA 

Synchronous parallel loading is accom- NOTE: 
plished by applying the 8 bits of data and One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

taking both mode control inputs, S0 and s
1
, 

High. The data is loaded into the associ-
ated flip-flop and appears at the outputs 
after the positive transition of the clock 
input. During loading, serial data flow is 
inhibited. 

PIN CONFIGURATION 

So Vee 

DsR S1 

Do DsL 

Oo 

D1 07 

01 D& 

02 06 

~ 05 

03 05 

03 04 

04 

GND MR" 

TOP VIEW 

October 2, 1987 

LOGIC SYMBOL 

13 
1 

23 
11 

2 3 5 7 9 15 17 19 21 22 

OSROO 01 02 03 04 05 06 07 OSL 

MR 
So 
51 
CP 

4 6 8 10 14 16 18 20 

Vee· Pin 24 
GND-Pin 12 
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LOGIC SYMBOL(IEEE/IEC) 
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Shift Register 

Shift right is accomplished synchro
nously, with the rising edge of the clock 
pulse when S is High and S

1 
is Low. 

Serialdataforft,is mode is entered atthe 
right data input (DsR). When S0 is Low 
and S

1 
is High, data shifts left synchro

nously and new data is entered at the 
shift-left serial input (D8L). 

Clocking of the flip-flops is inhibited 
when both mode control inputs are Low. 

October 2, 1987 
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LOGIC DIAGRAM 
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Shift Register 

FUNCTION TABLE 

INPUTS OUTPUTS 

Mrf 
Mode Serial Parallel 

CP 00 o, ... 06 07 
so s, Left Right 0 ... 7 

L x x x x x x L L L L 
H x x L x x x 0 00 010 060 0 10 
H H H i x x 0 ... 7 0 1 6 7 
H H L i x H x H 0 on 05n 06n 
H H L i x L x L 0 on 05n 06n 
H L H i H x x o,n 02n 0 1n H 
H L H i L x x o,n 02n 07n L 
H L L x x x x 000 010 0 60 0 10 

H High voltage level 
L Low voltage level 
X Don't care 

i = Low-to-High transition of designated input 
0 ... 7 = The level of steady input at inputs O through 7, respectively. 
0 00, 0 10, 0 60, 0 70 The level of 0 0, 0 1, 0 6, 07' respectively, before the indicated steady state 

input conditions were established. 
0 0n' 0 1n' 0 6n, 0 7n The level of 0 0, 0 1, 0 6, 0 7, respectively, before the most recent Low-to-High 

clock transition. 

Product Specification 

FAST 74Fl98 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Your Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Shift Register 

TYPICAL TIMING DIAGRAM 

CP 

s 0 

s 1 

MR 

SERIAL ( 
DATA 

INPUTS 

PARALLEL 
DATA 

INPUTS 

OUTPUTS 

CLEAR LOAD 

Product Specification 

FAST 74Fl98 

SHIFTRIGHT ----<~..i 1144.--- SHIFT LEFT ---.. •+<1l e1---INHIBIT ---.j CLEAR 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, v,L =MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOI-I= MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, v,L =MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 'rK -0.73 -1.2 v 

1, 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

1rH High-level input current Vee= MAX, vi= 2.7V 20 µA 

1rL Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1cc 
Supply current l 1ccH Vee= MAX 

70 100 mA 
(total) l 1ccL 75 110 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv. TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 'as· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'as tests should be performed last. 
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Shift Register FAST 74Fl98 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee :5V±10% 

UNIT CL= 50pf CL :50pf 
RL =soon RL :Soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 80 95 70 MHz 

tPLH Propagation delay 
Waveform 1 

5.0 7.5 10.0 4.5 11.0 

tPHL CPto On 6.0 8.5 11.0 5.5 12.0 ns 

tPHL Propagation delay Waveform 3 5.0 7.5 10.0 4.5 11.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA = 0°c to + 10°c 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= sv±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 0.0 0.0 
t!(L) Dn to CP Waveform 2 3.0 3.0 ns 

1,(H) Hold time, High or Low 0.0 1.0 
\,(L) Dn to CP Waveform 2 3.5 4.0 ns 

t (H) Setup time, High or Low 0.0 0.0 
t!(L) DsR· DSL to CP Waveform 2 3.0 3.0 ns 

1,(H) Hold time, High or Low 0.0 0.0 
th(L) DsR• D8L to CP Waveform 2 2.5 3.0 ns 

t (H) Setup time, High or Low 9.0 10.0 
t:(L) Sn to CP Waveform 2 6.0 7.0 ns 

th(H) Hold time, High or Low 0.0 0.0 
th(L) Sn to CP Waveform 2 0.0 0.0 ns 

t (H) CP Pulse width, 5.0 6.0 
~(L) High or Low Waveform 1 5.0 6.0 ns 

tw(L) 
MR Pulse width, 

Waveform 3 5.0 5.0 Low ns 

tree 
Recovery time 

Waveform 3 5.0 6.0 ns MR to CP 
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Shift Register 

AC WAVEFORMS 

1/f MAX 

Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Widths, and Maximum Clock Frequency 

Waveform 2. Setup Time and Hold Time 

Waveform 3. Maater Reaet Pulae Width, 
Master Reset to Output Delay and 

Maater Reset to Clock Recovery Time 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

VIN Your 

Test Circuit For Totem-Pole Outputs 

tw 

t THL(t ~ 

tTUl(t,) 

tw 

VM= 1.SV 

Input Pulse Definition 

Product Specification 

FAST 74Fl98 

AMP (V) 

ov 

ov 

DEFINITIONS 
INPUT PULSE REQUIREMENTS 

RL = Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to z0 UT of 
pulse generators. 

October 2, 1987 

FAMILY 
Amplitude 

74F 3.0V 
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FAST Products 

FEATURES 
• Bufferedclockandcontrolinputs 

• Shift right and parallel load capability 

• Fullysynchronousdatatransfers 

• J-K(D) Inputs to first stage 

• Clock enable for hold (do nothing) 
mode 

• Asynchronous Master Reset 

DESCRIPTION 

The 7 4F199 is an 8-bit Parallel Access 
Shift Register and its functional character
istics are indicated in the Logic diagram 
and Function Table. The device is useful 
in a variety of shifting, counting and stor
age applications. It performs serial, paral
lel, serial to parallel, or parallel to serial 
data transfers at very high speeds. 

The 74F199 operates in two primary 
modes: shift right (0

0
--+ 0

1
) and parallel 

load, which are controlled by the state of 
the Parallel Enable (PE) input. Serial data 
enters the first flip-flop (00) via the J and K 
inputs when the PE input is High, and is 
shifted one bit in the direction 0 --+ 0

1 
--+ 

~~following each Low -to-High c~ock tran
s1t1on. 

PIN CONFIGURATION 

TOP VIEW 

111"'.it!llo 1"- 10RA 

FAST 74Fl99 
Shift Register 
8-Blt Parallel-Access Shift Register 

Product Specification 

TYPE TYPICAL f MAX 

N74F199 95MHz 

ORDERING INFORMATION 

PACKAGES 

24-Pin Plastic Slim DIP (300mil) 

24-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

70mA 

COMMERCIAL RANGE 
V cc = 5V±10%; TA = 0°C to + 70°C 

N74F199N 

N74F199D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

Do- 07 Parallel data inputs 1.0/1.0 20µA/0.6mA 

J, K J and K inputs 1.0/1.0 20µA/0.6mA 

PE Parallel Enable input 1.0/1.0 20µA/0.6mA 

~ Clock Enable input 1.0/1.0 20µA/0.6mA 

CP Clock Pulse inputs (Active rising edge) 1.0/1.0 20 A/0.6mA 

MR Master Reset input (Active Low) 1.0/1.0 20µA/0.6mA 

0 0- 0 1 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

23 

2 

13 

11 

14 

3 5 7 9 16 18 20 22 

PE 00 01 D2 03 04 05 06 07 

J 

K 

CP 

CE 

MR 0
0 

0
1 

0
2 

0
3 

0
4 

0
5 

0
6 

0
7 

4 6 8 10 15 17 19 21 

Vcc·Pln24 

GND-Pln 12 
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Shift Register 

The J and K inputs provide the flexibility 
of the J-K type input for special applica
tions, and by tying the two together the 
simple D-type input is made for general 
applications. 

The device appears as eight common 
clocked D flip-flops when the PE input is 
Low. After the Low-to-High clock transi
tion, data on the parallel inputs {D0 - 07) 

is transferred to the respective 0 0 - 0 7 
outputs. 

All parallel and serial data transfers are 
synchronous, occurring after each Low
to-High clock transition. The 74F199 
utilizes edge-triggered, therefore there 
is no restriction on the activity of the J, R 
On, and PE inputs for logic operation, 
other than the set-up and hold time 
requirements. 

A Low on the Master Reset {MR) input 
overrides all other inputs and clears the 
register asynchronously forcing all bit 
positions to a Low state. 

June 15, 1988 
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LOGIC DIAGRAM 

CP 

MR 14 

Do-------' 
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6-244 



Signetlcs FAST Products 

Shift Register 

FUNCTION TABLE 

INPUTS OUTPUTS 

Jllt CP ~ l5'E J 'I< Dn Oo 01 ... oe 07 

L x x x x x x L L ... L L 

H i I h h h x H qo ... q5 ~ 
H i I h I I x L qo ... q5 ~ 
H i I h h I x ~ qo ... q5 ~ 
H i I h I h x ~ qo ... q5 ~ 
H i I I x x d do d1 ... d6 cl., 
H i h x x x x ~ q1 ... q6 q7 

H High voltage level 
h = High voltage level one set-up time prior to the Low-to-High clock transition 
L = Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 
i Low-to-High clock transition 

Lower case letters indicate the state of the referenced input (or output) one set-up time prior 
to the Low-to-High clock transition 

Product Specification 

FAST 74Fl99 

OPERA TING MODES 

Reset (clear) 

Shift, set First stage 

Shift, reset First stage 

Shift, toggle First stage 

Shift, retain First stage 

Parallel load 

Hold (do nothing) 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 
TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Shift Register FAST 74Fl99 

TYPICAL TIMING DIAGRAM 

CP 

Ce" 

iiii" 

SERIAL { J 
INPUTS K 

PARALLEL 
DATA 

INPUTS 

OUTPUTS 

PE" 

(
~~---;--t----~-
D2------~;--~~~~--~-~-~--' 

03~...-~~!--~-~-~--~~----=::t:t:::-~-+--t-~-~--~-----~ 
04-+--~...._~-~----~-~-~-' 

Ds-~-~:--~------------=-::o:::::--~-~.....------------~ 
D&-~-~.--~------------'~_:_;.__'-~-~~-----------~ 

( 

;~ '.'.'.'.'.'.! 
02 ::::::~i ----~ 
03 ······:---....---------' 
04 ::::::_: --------~ 
05 ::::::: 

~: ~~~~~~=; :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=~---' 
······-1 -1----~-

CLEAR LOAD 

Typical Load, Serial-Shift, Inhibit And Clear Sequences 

DCELE c TRI c AL CHARACTERISTI cs J..Over recommended qQ_erati129.. free-air tem~ature ra1!9_e unless otherwise noted.J. 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V CC = MIN, VIL = MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
VIH = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

VIH = MIN, loL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

Supply current l 1ccH 65 90 
mA 1cc (total) l 1ccL 

Vee= MAX 
75 105 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

June 15, 1988 6-246 



Signetlcs FAST Products Product Specification 

Shift Register FAST 74Fl99 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA :0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= sv±10% 

UNIT CL :SOpf CL= SOpf 
RL =soon RL :SOOn 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 80 95 70 MHz 

tPLH Propagation delay 
Waveform 1 

5.5 8.0 11.0 4.5 12.0 

tPHL CP to an 6.5 9.5 12.5 3.5 13.5 ns 

tPHL 
Propagation delay, 

Waveform 2 5.5 
MR to an 8.0 10.5 5.0 12.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to\,t70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= sv±10% 

UNIT CL :SOpf CL :SOpf 

RL =soon RL =soon 

Min Typ Max Min Max 

t(H) Setup time, High or Low 0.0 0.0 
t:(L) On to CP Waveform 3 1.5 2.5 ns 

1t,(H) Hold time, High or Low 2.0 2.5 
't,(L) On to CP Waveform 3 4.5 5.5 ns 

t (H) Setup time, High or Low 0.0 0.0 
t:(L) J, K to CP Waveform 3 2.5 3.0 ns 

1t,(H) Ho~ time, High or Low 0.0 0.0 
't,(L) J, K to CP Waveform 3 3.5 4.0 ns 

t (H) Setup time, High or Low 0.0 0.0 
t:(L) CE to CP Waveform 3 2.5 3.0 ns 

1t,(H) Hold time, High or Low 0.0 0.0 
't,(L) CE to CP Waveform 3 4.5 5.5 ns 

t (H) Setup time, High or Low 8.0 9.0 
t:(L) PE to CP Waveform 3 8.0 9.0 ns 

\i(H) Setup time, High or Low 
Waveform 3 

0.0 0.0 
't,(L) PE to CP 0.0 0.0 ns 

tw(H) 
CP Pulse width, 

Waveform 1 High 4.5 5.5 ns 

1w(L) 
m Pulse width, 

Waveform 2 4.0 4.5 ns 
Low 

tree 
Recovery time 
~toCP Waveform 2 5.5 6.5 ns 
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Signetlcs FAST Products PrOduct Specification 

Shift Register FAST 74Fl99 

AC WAVEFORMS 

l/f MAX 

CP 

---------tP_LH_)tv-M----~ 
Waveform 1. Propagation Delay, Clock Input to Output, 

Clock Wldtha, and Maximum Clock Frequency Waveform 2. Ma9'8r Retlet Pulae Width, Master Retlet to 
Output Delay and Maater Retlet to Clock Recovwy Time 

Waveform 3. Setup Tlma and Hold llma 

NOTE: For all waveforms, VM = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output perfonnance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

RL 

tw 

'™LI'~ 

trLH(t,) 

tw 

VM = 1.SV 

Input Pulse Definition 

DEFINITIONS 
INPUT PULSE REQUIREMENTS 

AL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 

June 15, 1988 

FAMILY 

74F 

6-248 

Amplitude Rep.Rate tw tTLH 

3.0V 1MHz 500ns 2.5ns 

AMPM 

ov 

ov 

tTHL 

2.Sns 



Signetics 

FAST Products 

FEATURES 
• Address access time: 10 ns 
• Power dissipation: 4.3 mW/bit typ 
• Schottky clamped TTL 
• One chip enable 
• Non-Inverting outputs (For Invert

ing outputs see 74F189A} 
• 1/0 

- Inputs: PNP Buffered 
- Outputs: 3-state 

APPLICATIONS 
• Scratch pad memory 
• Buffer memory 
• Push down stacks 

• Control store 

DESCRIPTION 

The 74F219A is a high speed , 64-Bit 
RAM organized as a 16-word by 4-bit 
array. Address inputs are buffered to 
minimize loading and are fully decoded 
on-chip. The outputs are in High imped
ance state whenever the Chip Enable 
(CE) is High. The outputs are active only 
in the READ mode (WE = High) and the 
output data is the same polarity as of the 
stored data. 

PIN CONFIGURATION 

Ao Vee 

ce A1 

WE A2 

A3 

ao 03 

01 Q3 

Q1 02 

GND Q2 

TOP VIEW 

May 2, 1989 

FAST 74F219A 
64-Bit TIL Bipolar RAM, Non-Inverting 
(3-State) 
Preliminary Specification 

TYPE TYPICAL ACCESS TIME 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F219A 10ns 50mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Yee= SV±10%; TA= 0°C to +70°C 

16-Pin Plastic DIP N74F219AN 

16-Pin Plastic SO N74F219AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

D0- D_a_ Data inputs 1.0/1.0 20µA/0.6mA 

Ao-Aa Address inputs 1.0/1.0 20µA/0.6mA 

CE' Chip Enable input (active Low) 1.0/1.0 20µA/0.6mA 

WE Write Enable input (active Low) 1.0/1.0 20µA/0.6mA 

00-03 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

4 6 10 12 
} R~16X4 

15 

Do 010203 14 Afs 
Ao 

13 
15 A1 1 

14 A2 
13 A3 
2 CE 
3 WE aoa1a2a3 

5 7 9 11 

Vcc-Pin1s 
GND· PlnS 
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Signettcs FAST Products 

64-Bit TTL Bipolar RAM ( l 6X4) 

LOGIC DIAGRAM 

Ao 
ADDRESS 
DECODING 

A1 

A2 

A3 

CE 

CHIP 
ENABLE 

READ/ 
WRITE 

WE 

Bit 1 Blt2 Blt3 Blt4 

Do 0o D1 0i D2 02 D3 03 

Vee -pin 16 

GND-pin 8 

FUNCTION TABLE 
INPUTS 

~ m on 

L H x 
L L L 

L L H 

H x x 
H = High voltage level 
L Low voltage level 
X Don't care 

"'---~~~~~----. ,...-~~~~~~---/' v 
DATA IN AND OUT 

OUTPUT 

Qn 
OPERATING MODE 

Stored data Read 

High impedance Write "O" 

High impedance Write "1" 

High impedance Disable Input 

Preliminary Specification 

FAST 7 4F2 l 9A 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 
TSTG Storage temperature -65 to +150 oc 
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Signetlcs FAST Products Preliminary Specification 

64-Bit TTL Bipolar RAM (16X4) FAST 74F219A 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nam Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

(IK Input clamp current -18 mA 

1oH High-level output current -3 mA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 

VOH High-level output voltage 

V1H =MIN, loH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, 10L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

'1 Input current at maximum input voltage Vee =MAX, vi= 7.0V 100 µA 

11H High-level input current Vee= MAX, v 1=2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1ozH 
Off-state output current 

Vee= MAX, Vo= 2.7V 50 mA 
High-level voltage applied 

1ozL 
Off-state output current 

V cc = MAX, Vo= 0.5V -50 mA 
Low-level voltage applied 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

'cc Supply current (total) Vee= MAX, CE= WE= GND 70 mA 

CIN Input capacitance V CC= MAX, VIN = 2.0V 5 pF 

COUT Output capacitance Vee= MAX, VoUT = 2.0V 8 pF 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = 5V, TA = 25°C. 
3. Not more than one output~ould be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable In 

order to minimize internal heating and more accurately reflect operanonal values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Slgnetlcs FAST Products Prellmlnary Specification 

64-Bit TTL Bipolar RAM (16X4) FAST 74F219A 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA =+25°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
V00 :SV Ycc=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 10.0 ns 

tPHL 
Access time 

An to On 

tPZH Enable time 

tPZL ~toQn Waveform 2 7.5 ns 

tPHZ Disable time 
Waveform 3 7.5 

tPLZ CE to On 
ns 

tPZH Response time (Enable time) 
Waveform 4 8.5 ns 

tPZL WE to an 

tPHZ Write Recovery time (Disable time) 
Waveform 4 7.5 ns 

tPLZ ~to~ 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA = O°C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Ycc=SV Yee= SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
8
(H) Setup time 

Waveform 4 
0 

t
8
(l) WEtoAn 0 

ns 

th(H) Hold time 
Waveform 4 

0.5 
!n_(l) WEto\i_ 0.5 

ns 

t
8
(H) Setup time 

Waveform 4 
5.0 

t
8
(L) WE to on 5.0 

ns 

th(H) Hold time 
Waveform 4 

0 
th(l) WE to on 0 

ns 

t
8
(H) Setup time 

Waveform 4 
4.5 

!._(l) WE to'CE 4.5 
ns 

th(H) Hold time 
Waveform 4 

4.0 
th(l) WE to CE 4.0 

ns 

tw(l) 
Pulse width, Low 

Waveform 4 6.5 ns 
WE 
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Signetlcs FAST Products Preliminary Specification 

64-Bit TTL Bipolar RAM (16X4) FAST 74F219A 

AC WAVEFORMS 

ADDRESS 

CE 

CE 

WE 

May 2, 1989 

Waveform1. Read Cycle, Addreaa Acceaa Time 

~~~-+kV-M-----/--------
Waveform 2. Read Cycle, Chip Enable Accesa Time 

~~~*~~~~~~--
Waveform 3. Read Cycle, Chip Disable Time 

t,( L)-> t h(H or L)_. 

th (Hor L)_. 

1PZH 
.---1 PZL~ 

Hl·Z 

Waveform 4. Write Cycle 

NOTES: 1. For all waveforms, VM "' 1.SV. 
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Slgnetlcs FAST Products 

64-Bit TTL Bipolar RAM (16X4) 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

cLi 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

1PLZ closed 

1PZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to z0 UT of 

pulse generators. 

May 2, 1989 

Preliminary Specification 

FAST 74F219A 

INPUT PULSE REQUIREMENTS 
FAMILY 

AmpUtude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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Signetics FAST 74F222 
16X4 Synchronous FIFO With Ready Enables (3-State) 

Preliminary Specification 
FAST Products 

TYPE TYPICAL fMAx TYPICAL SUPPLY CURRENT 
(TOTALl 

FEATURES 
• Independent synchronous inputs 

and outputs 74F222 50MHz 90mA 
• Organized as 16-words of 4 bits 
• DC to SOMHz data rate ORDERING INFORMATION 

• 3-state outputs 

• Cascadable in word-width and depth 
direction 

DESCRIPTION 

This 64-bit active element First-In-First-Out 
(FIFO) is a monolithic Schottky-clamped 
transistor-transistor logic (STTL) array 
organized as 16-words of 4-bits each. A 
memory system using the 'F222 can be 
easily expanded in multiples of 15m+ 1 
words or of 4n bits, or both, (where n is the 
number of packages in the vertical array 
and m is the number of packages in the 
horizontal array) and no external gating is 
required. The 3-state outputs controlled by 
a single enable input (OE) make bus con
nection and multiplexing easy. The 'F222 
processes data in a parallel format at any 
desired clock rate from DC to 50MHz. 

Reading or writing is done independently 
utilizing separate synchronous data clocks. 
Data may be written into the array on the 
High-to-Low transition of the load clock 
(LDCP) input. Data may be read out of the 
array on the low-to-high transition of the un
load clock (UNCP). The FIFO is full when 
the number of words clocked in exceeds the 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%; TA = 0°C to +70°C 

20-Pin Plastic DIP 74F222N 

20-Pin Plastic SOL 74F222D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

LDCP Load clock input 1.0/1.0 20µAI0.6mA 

DO-D3 Data inputs 1.0/1.0 20µAI0.6mA 

OE Output enable input (active High) 1.0/1.0 20µAI0.6mA 

UNCP Unload clock input 1.0/1.0 20µAI0.6mA 

MR Clear (active Low) input 1.0/1.0 20µAI0.6mA 

IRE/ORE Input Ready I Output Ready enable inputs 1.0/1.0 20µAI0.6mA 

IR Input Ready output 55/33 1.0mA/20mA 

00-03 Data outputs 55/33 1.0mA/20mA 

OR Output Ready output 55/33 1.0mA/20mA 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

number of words clocked out by 16. When ..... P_IN __ C_O_N_F_IG_U_R_A_T_l_O_N ___ ----, ..... L_O_G_l_C_S_Y_M_B_O_L ______ ___, 
the FIFO is full, LDCP signals have no 
effect. When the FIFO is empty, UNCP sig
nals have no effect. 

Status of the 'F222 is provided by two out
puts. Input Ready (IR) r:nonitors the status 
of the last word location and signifies when 
the FIFO is full. This output is high when
ever the FIFO is available to accept new 
data and LDCP input is low. Output Ready 
(OR), is high when the first word location 
contains valid data and UNCP is high. Both 
IR and OR outputs are enabled by Input 
Ready Enable (IRE) and Output Ready 
Enable (ORE) inputs respectively. The first 
word location is defined as the location from 
which data is provided to the outputs. 

TOP VIEW 

1 OE 
2 IRE 
18 ORE 
19 UNCP 
4 LDCP 
11 MR 

V =Pin 20 
G~D =Pin 10 

5 7 8 9 

0 0 0 1 Q_z °a IR OR 

15 14 13 12 3 17 



Signetics FAST 74F224 
l 6X4 Synchronous FIFO (3-State) 

FAST Products Preliminary Specification 

TYPE TYPICAL f max 
TYPICAL SUPPLY CURRENT 

JTOTAl.J 
FEATURES 
• Independent synchronous Inputs 

and outputs 74F224 50MHz 90mA 
• Organized as 16 words of 4 bits 
• DC to 50MHz data rate ORDERING INFORMATION 

• 3-state outputs 
• Cascadable In word-width and depth 

direction 

DESCRIPTION 

This 64-bit active element First-In-First-Out 
(FIFO) is a monolithic Schottky-clamped 
transistor-transistor logic (STIL) array 
organized as 16 words of 4 bits each. A 
memory system using the 'F224 can be 
easily expanded in multiples of 15m+ 1 
words or of 4n bits, or both, (where n is the 
number of packages in the vertical array 
and m is the number of packages in the 
horizontal array). However, some external 
gating is required (see Figure 1 ). For longer 
words using the 'F224, the IR signals of the 
first-rank packages and OR signals of the 
last-rank ·packages must be ANDed for 
proper synchronization. The 3-state out
puts controlled by a single enable input 
(OE) make bus connection and multiplex
ing easy. The 'F224 processes data in a 
parallel format at any desired clock rate 
from DC to 50Mhz. 

Reading or writing is done independently 
utilizing separate synchronous data clocks. 

PIN CONFIGURATION 

OE Vee 

IR UNeP 

LDCP OR 

Oo 

01 01 

~ 02 

Da 03 

GND MR 

TOP VIEW 

April 20, 1989 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10o/o; TA = 0°c to +70°C 

16-Pin Plastic DIP 74F224N 

16-Pin Plastic SOL 74F224D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

LDCP Load clock input 1.0/1.0 20µA/0.6mA 

DO-D3 Data inputs 1.011.0 20µA/0.6mA 

OE Output enable input (active High) 1.0/1.0 20µA/0.6mA 

UNCP· Unload clock input 1.0/1.0 20µA/0.6mA 

MR Master Reset (active Low) input 1.011.0 20µA/0.6mA 

IR Input Ready output 55/33 1.0mA/20mA 

00-03 Data outputs 55/33 1.0mA/20mA 

OR Output Ready output 55/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

FIFO 16X4 

4 5 6 7 

0
0 

0
1 

0
2 

0 3 
OE 

15 UNCP 

3 LDCP 

9 MR 
Qo a, ~ Q31R OR 

13 12 11 10 2 14 

Vee =Pin 16 

GND =Pin 8 
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Signetics FAST Products 

16X4 Synchronous FIFO (3-State) 

Data may be written into the array on the 
High-to-Low transition of the load clock 
(LDCP) input. Data may be read out of the 
array on the Low-to-High transition of the 
unload clock (UNCP). The FIFO is full 
when the number of words clocked in ex
ceeds the number of words clocked out by 
16. When the FIFO is full, LDCP signals 
have no effect. When the FIFO is empty, 
UNCP signals have no effect. 

Status of the 'F224 is provided by two out-

LOGIC DIAGRAM 

puts. Input Ready (IR) monitors the status 
of the last word location and signifies 
when the FIFO is full. This output is high 
whenever the FIFO is available to accept 
new data and LDCP input is Low. Output 
Ready (OR), is High when the first word 
location contains valid data and UNCP is 
High. The first word location is defined as 
the location from which data is provided to 
the outputs. 

Preliminary Specification 

FAST 74F224 

The data outputs are noninverting with 
respect to the data inputs and are 3-
stated when OE input is Low. OE does 
not affect the IR and OR outputs. 

A low level atthe Master Reset (MR) input 
resets the internal stack control counters 
and also sets IR High and OR Low to 
indicate that old data remaining at the 
data outputs is invalid. 

WORD 16 
(LAST WORD) WORD 15 

WORDS 3-14 

I SAME AS 20R 15 

WORD1 
WORD 2 (FIRST WORD) 

DATA 
INPUTS 

Vee =Pin 16 
GND =Pin 8 

D1-(5) 
02-(6) 
D3-(7) 

(14)0R 

(13) Do 

(9)0E 

DATA 
OUTPUTS 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

lour Current applied to output in Low output state 48 mA 
--·-

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetics FAST Products Preliminary Specification 

16X4 Synchronous FIFO (3-State) FAST74F224 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 cc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 

VOH High-level output voltage 
V1H =MIN, IOH = MAX ±5%Vcc 2.7 3.3 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
V1H =MIN, IOL =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 150 mA 

1cc Supply current (total) Vee= MAX 55 80 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Preliminary Specification 

16X4 Synchronous FIFO (3-State) FAST 74F224 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°c 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV ±10% 

UNIT CL = SOpF CL= SOpF 

RL = soon RL = soon 
Min Typ Max Min Max 

fMAX Maximum clock frequency LDCP Waveform 3 MHz 

1MAX Maximum clock frequency UNCP Waveform 3 MHz 

tPHL 
Propagation delay 

Waveform 3 ns LDCP(r) to IR 

tPLH 
Propagation dela 

Waveform 4 ns 
LDCP('")to I 

tPLH 
Propagation dela 

Waveform 2 ns LDCP(J.) to OR 

tPLH Propagation delay 
Waveform 2 1PHL LDCP(J.) to an ns 

tPLH 
Propagation delay 

Waveform 2 ns UNCP(r) to OR 

1PHL 
Propagation delay 

Waveform 4 ns UNCP(J.) to OR 

tPLH Propagation delay 
Waveform 4 ns 

tPHL UNCP(r) to an 

tPLH 
Propagation dela 

Waveform 3 ns MR(J.)to IR 

tPHL 
Propagation delay 
MR(J.)toOR Waveform 3 ns 

tPLH 
Propagation delay 
UNCP(r)to IR Waveform 3 ns 

tPZH Output Enable time to 
Waveform 5,CL =5.0pF ns 

tPZL High or Low level 

tPHZ Output Disable time from 
Waveform 5,CL=5.0pF ns 

tPLZ High or Low level 
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Signetics FAST Products 

16X4 Synchronous FIFO (3-State) 

AC SET-UP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t
5
(L) 

Setup time, High or Low 
Waveform 1 

LDCP to UNCP 

t
5
(H) 

Setup time, High or Low 
Waveform 1 

UNCP to LDCP 

t
5
(H) Setup time, High or Low 

Waveform 1 t
5
(L) D0- D 

4 
to LDCP 

ti,(H) Hold time, High or Low 
Waveform 1 1t,(L) D

0
- D 

4 
to LDCP 

1w(H) LDCP Pulse width 
Waveform 1 

1w(L) High or Low 

1w(H) UNCP Pulse width 
Waveform 1 

-~(L) High or Low 

1w(L) 
MR' Pulse width Waveform 1 
Low 

TYPICAL TIMING DIAGRAM 

INITIALIZE jLOAD I UNLOAD 2 WORDS 
2WORDS 

MR L_J 

LDCP 

INPUTS 

IR 

OR 

Preliminary Specification 

FAST74F224 

LIMITS 

TA= +25°C TA= O°C to +70°C 

Vee= sv vee=SV±10% 
UNIT CL = 50pf CL = 50pf 

RL = soon RL = soon 

Min Typ Max Min Max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

LOAD UNTIL FULL I UNLOAD 

r-ll 
W16 

r------,__j--

an INVALID WORD 1 I WORD~ INVALID lwoRD 1: : I WORD 2 

~ INDICATES IRRELEVANT INPUT CONDITIONS 
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Signetics FAST Products Preliminary Specification 

16X4 Synchronous FIFO (3-State) FAST 74F224 

LOAD OR CPA OR CPA OR OUTPUT 

CLOCK CPs CPs READY 

CPouT CP1N CPouT CP1N UNLOAD 
IR IR CLOCK 
DO 00 DO 00 

~BIT i 01 01 01 01 } ~•rr 
DATA 02 02 02 02 DATA 

INPUT 03 03 03 03 OUTPUT 
04 Q4 04 Q4 

MR OE 

OUTPUT 

INPUT 
ENABLE 

READY MR MR 
CPA CPA 
CPs CPs 
CPouT CPiN 
IR 

CPouT CP1N 
IR 

00 DO 00 DO 00 
01 01 01 01 01 } 5-BIT 
02 02 02 02 02 DATA 
03 03 03 03 03 OUTPUT 
04 04 04 04 04 

Figure 1. Expanding The 'F225 FIFO (48 words of 1 O bits) 

AC WAVEFORMS 

LOCK 

UNCK 

IR 

OR 

1PLHJ= 1PHL 

an ....... / ~-.../::-/::....,..../::.....-? ~ ....... %.....,% ...... /::_,../::_/::_,.../:: -========W=OR=D -1_-_ -_ -_ -_ -_ -__ ____ w_o_R_o_2 _ __,)(.__ __ 1N_VA_L_10 __ _ 

Waveform 1. Read and Write Cycle Timing. 

Waveform 2. MR Input Pulse- Width and IR and OR Delays 
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Signetics FAST Products 

16X4 Synchronous FIFO (3-State) 

AC WAVEFORMS 

OE 

Waveform 5. 3-State Output Enable Time To High Level 
And OUtput Disable Time From High Level 

OE 

Preliminary Specification 

FAST 74F224 

'------1....,,. VoL+0.3V 

Waveform 6. 3-State OUtput Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CL-1-
Teat Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 

pulse generators. 
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AMP(V) 

----iw----411 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Ampfttude Rep.Rate tw 1TLH 1THL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics FAST 74F225 
l 6X5 Asynchronous FIFO (3-State) 
Pre/Im/nary Specification 

FAST Products 

TYPE TYPICAL fMAx TYPICAL SUPPLY CURRENT 
l_TOTALl 

74F225 SOM Hz 95mA 

FEATURES 
• Independent synchronous Inputs 

and outputs 
• Organized as 16 words of 5 bits 
• DC to 50Mhz data rate ORDERING INFORMATION 

• 3-state outputs 
• cascadable In word-width and depth 

direction 

DESCRIPTION 

This 80-bit active element First-In-First-Out 
(FIFO) is a monolithic Schottky-clamped 
transistor-transistor logic (STTL) array 
organized as 16-words of 5-bits each. A 
memory system using the 'F225 can be 
easily expanded in multiples of 16-words or 
of 5-bits as shown in Figure 2. The 3-state 
o~uts controlled by a single enable input 
(OE) make bus connection and multiplex
ing easy. The 'F225 processes data in a 
parallel format at any desired clock rate 
from DC to 50Mhz. 

Reading or writing is done independently 
utilizing separate synchronous data clocks. 
Data may be written into the array on the 
low-to-high transition of either load clock 
(CPA or CP 0) input. Data may be read out of 

PACKAGES 
COMMERCIAL RANGE 

Vee = 5V±10%; TA = 0°C to +70°C 

20-Pin Plastic DIP 74F225N 

20-Pin Plastic SOL 74F225D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

CPA, CP0 Load clock A and Load clock B inputs 1.0/1.0 20µA/0.6mA 

DO-D4 Data inputs 1.0/1.0 20µA/0.6mA 

OE Output enable input (active Low) 1.0/1.0 20µA/0.6mA 

UNCP1N Unload clock: 11 .put 1.0/1.0 20µA/0.6mA 

MR Master Reset input (active Low) 1.011.0 20µA/0.6mA 

IA Input Ready output 55/33 1.0mA/20mA 

UNCPOUT Unload clock output (active Low) 55/33 1.0mA/20mA 

00-04 Data outputs 55/33 1.0mA/20mA 

OR Output Ready output 55/33 1.0mA/20mA 

the array on the low-to- high transition of the NOTE: 
unload clock (UNCP,N). When writing data One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

into the FIFO, one of the load clock inputs 
must be held high while the other strobes 

PIN CONFIGURATION 

UNCPOUT 

DO 

May 2, 1989 

TOP VIEW 

eP8 

'MR 

OR 

UNCPIN 

LOGIC SYMBOL 

19 
16 

9 

18 

CPA 
CPe 

UNCPIN 

OE 

4 5 6 7 8 

MR Qo Q1 a.z a, a. IR OR 

15 14 13 12 11 2 17 

V =Pin 20 
G~D =Pin 10 
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LOGIC SYMBOL(IEEE/IEC) 



Signetics FAST Products 

16X5 Asynchronous FIFO (3-State) 

data into the FIFO. This arrangement al
lows either load clock to function as an 
inhibit for the other. Status of the 'F225 is 
provided by three outputs. Input Ready 
(IR) monitors the status of the last word 
location and signifies when the FIFO is 
full. This output is high whenever the 
FIFO is available to accept new data. The 
unload clock output (UNCP our) also 
monitors the last word location. This out
put generates a low-logic-level pulse 
(synchronized to the internal clock pulse) 

LOGIC DIAGRAM 

when the location is vacant. The third 
status output, Output Ready (OR), is high 
when the first word location contains valid 
data and unload clock input is high. When 
unload clock input goes low, OR will go 
low and remain low until new valid data is 
in the first word location. The first word 
location is defined as the location f rem 
which data is provided to the outputs. 

The data outputs are noninverting with 
respect to the data inputs and are 3-

WORDS3-14 

Preliminary Specification 

FAST74F225 

stated when OE input is high. When OE is 
low, the data outputs are enabled to func
tion as totem-pole outputs. 

A high-to-low transition on the Master 
Reset (MR) input invalidates all data 
stored in the FIFO by clearing the control 
logic and setting OR low; This high-to-low 
transition on the MR input does not effect 
the data outputs but since OR is driven 
low, it signifies invalid data on the outputs. 

j SAMEAS20R 15 

WORD16 WORD1 

DATA 
INPUTS 

CPA (1) 
CPe (19) 

Vee =Pin 20 
GND =Pin 10 

D1-(5) 
D2-(6) 
D3-(7) 
D4-(8) 

(LAST WORD) WORD 15 WORD 2 (FIRST WORD) 

(17)0R 

(15) °<> 

(9)0E 

DATA 
OUTPUTS 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetics FAST Products Preliminary Specification 

16X5 Asynchronous FIFO (3-State) FAST 74F225 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1aH High-level output current -3 mA 

1aL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 

VOH High-level output voltage 
v,H =MIN, loH = MAX ±5%Vcc 2.7 3.3 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
V1H = MIN, IOL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0 .. 73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 150 mA 

1cc Supply current (total) vcc=MAX 55 80 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c = SV, TA= 25°C. 
3. Not more than one output s'fiould be shorted at a time. For testing 'as• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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16X5 Asynchronous FIFO {3-State) FAST74F225 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA = O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee=5V Vee= sv ±1<>"-'» 

UNIT CL = 50pf CL = 50pf 
RL = soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency CPA Waveform 3 50 50 MHz 

fMAX Maximum clock frequency CP 8 Waveform 3 50 50 MHz 

fMAX Maximum clock frequency CP IN Waveform 2 50 50 MHz 

tPLH Propagation delay 
Waveform 2 

15 20 
ns 

tPHL CP1N to On 25 20 

tPLH 
Propagation delay 

Waveform 4 100 150 ns 
CP Aor CP8 to OR 

tPLH Propagation delay 
Waveform 2 25 30 ns 

tPHL CP1N to OR 15 20 

tPHL 
Propagation delay 

Waveform 3 15 30 ns ~toOR 

tPHL 
Propagation delay 

Waveform 4 20 30 ns 
CPA or CP8 to CP OUT 

tPHL 
Propagation delay 

Waveform 3 20 30 ns CPA or CP8 to IR 

tPLH 
Propagation delay 

Waveform 2 100 150 ns 
CP1N to IR 

tPHL 
Propagation delay 
~tolR Waveform 3 0 10 0 20 ns 

tPLH 
Propagation delay 

Waveform 4 15 0 20 ns 
On toOR 

tPZH Output Enable time to 
Waveform 5 10 20 ns 

tPZL High or Low level 10 20 

tPHZ Output Disable time from 
Waveform 6,CL =5.0pF 

10 20 
ns 

tPLZ High or Low level 15 25 
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16X5 Asynchronous FIFO (3-State) FAST 74F225 

AC SET-UP REQUIREMENTS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV 

CL = SOpF 
RL = soon 

Min Typ Max 

t
5
(H) Setup time, High or Low Waveform 1 1.0 
~L) D__o:- DA.to C~ or CP_a 1.0 

ti,(H) Hold time, High or Low Waveform 1 15.0 
_tn(L) D0- D4 to CPA or CP8 15.0 

li,(H) Setup time, High or Low Waveform 1 5.0 
li,(L) MR to CPA or CP8 5.0 

tw(H) CPA or CP B Pulse width Waveform 1 10.0 
\y(L) High or Low 10.0 

\y(L) 
UNCP OUT Pulse width 
Low 

Waveform 4 4.0 

\y(L) 
MR Pulse width 
Low 

Waveform 1 10.0 

TYPICAL TIMING DIAGRAM 

'MR l.....J l 

CPA~ ~-----------------------------11 
CPB~ ~ 2 

INPUTS I \l/ORD ~ORD~ Y'ORD ~~3 ......,,.w_o.,..,R,_D......,. ......... ........,......, ......... ~ ................... .:i....,. 
On ~: 1 v//At: 2 ~SLOW~ 16 V//////HffhVU#/ffuud, 

CPIN $72221 : : l ~ 

{
IR.~~ ~ :I 1 

CPouT -;---;..J µ---: :iJ ; :~ 
OR ·-il ,~;-----4 ~1~.---i..__.~ 

""j---. I I I I WORD 
On ::c:::::::c::::::illoRD 1 l ~· WORD 1 t WORD 2 ~ 

I I I I I I 
1 CLEAR 1 LOAD 1 LOAD LOAD 1 LOAD 1 UNLOAD 1 UNLOAD 
1 1 

WORD 1 : WORD 2 WORDS : WORD 16 : WORD 1 : WORD 2 
3-15 

~ INDICATES IRRELEVANT INPUT CONDITIONS 
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vcc=SV±10% 
CL = SOpF 
RL = soon 

Min Max 

2.0 
2.0 

15.0 
15.0 

5.0 
5.0 

10.0 
10.0 

4.0 

10.0 

...___.;_ 
l---i.._:_ 
t WORD:T6 

I 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNLOAD 1 UNLOAD 
WORDS 1 WORD 16 

3-15 : 



Signetics FAST Products 

16X5 Asynchronous FIFO (3-State) 

APPLICATION 

.LOAD 
CLOCK 

INPUT 
READY 

Preliminary Specification 

FAST74F225 

OUTPUT 
READY 

.----+-+-- OUTPUT 

MR 
1----NCPA 

CP9 
----11CPouT CP1N 

IA 
t------llM DO 00 
1-----1 .. D1 01 
t-----IM D2 02 
1----wD3 03 
t------llM D4 04 -----

ENABLE 

}

5-BIT 
DATA 
OUTPUT 

Figure 1. Expanding The 'F225 FIFO (48 words of 1 O bits) 

AC WAVEFORMS 

CP 

~ 

Waveform 1. MR and Clock Pulse Widths, 
Data Set-up and Hold Times and MR to Clock 
Set-up Time· 

Waveform 3; CPA or CP 8 to IR Delay and MR 
to IR and OR Delay 

Waveform 2. CP,N ~o Output Delays 

Waveform 4. CPA or CP ~o CP oUT and OR Delay, CP oUT 

Pulse Width and On to OH Delay 
NOTE: For all waveforms, V M - 1.5V. 
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Signetics FAST Products 

16X5 Asynchronous FIFO (3-State} 

AC WAVEFORMS 

OE 

Waveform 5. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

OE 

Preliminary Specification 

FAST74F225 

-----. VoL+0.3V 

Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

t._,7.IN 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to z0 UT of 

pulse generators. 
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VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH 1THL 

74F 3.0V 1MHz 500ns 2.Sns 2.Sns 



Signetics 

FAST Products 

FEATURES 
• Octal bus Interface 
• 3-State buffer outputs sink 64mA 
• 1 SmA source current 

DESCRIPTION 

FAST 74F240, 74F241 
Buffers 
74F240 Octal Inverter Buffer (3-State) 
74F241 Octal Buffer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F240 4.3ns 37mA 

74F241 5.0ns 53mA 

The 74F240and 74F241 are octal buffers ORDERING INFORMATION 
that are ideal for driving bus lines of buffer 
memory address registers. The outputs 
are all capable of sinking 64mA and sour
cing up to 1 SmA, producing very good ca
pacitive drive characteristics. The devices 
feature two Output Enables each control-

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F240N, N74F241N 

N74F240D, N74F241D 

ling four of the 3-state outputs. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PIN CONFIGURATION 

74F240 

October 7, 1988 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

1an' 1bn Data inputs ('F240) 1.0/1.67 20µA/1.0mA 

1an• 1bn Data inputs ('F241) 1.0/2.67 20µA/1.6mA 

OEa, OEb Output enable input (active Low) 1.011.67 20µA/1.0mA 

OEb Output enable input (active High, 'F241) 1.0/1.0 20µA/1.0mA 

Yan• ybn Data outputs ('F241) 7501106.7 15mA/64mA 

Yan• ybn Data outputs ('F240) 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

OE a 

19 OEb 

Vcc·Pin20 
GND-Pin 10 

74F240 

2 4 6 8 17 1513 11 

18 16 14 12 3 5 7 II 

. 6-270 

LOGIC SYMBOL(IEEE/IEC) 

74F240 



Signetlcs FAST Products 

Buffers 

PIN CONFIGURATION 

74F241 

LOGIC DIAGRAM, 

I aO 

'•1 

I a2 

I a3 
8 

lb1 

lb2 

Vee· Pln20 
GNO. Pln 10 

74F240 

October 7, 1988 

18 

16 

14 

12 

3 

5 

7 

9 

Yao 

V.1 

ya2 

v.3 

ybO 

y b1 

Yb2 

yb3 

LOGIC SYMBOL 

74F241 

2 4 6 8 17 1513 11 

19 

Vee· Pin 20 
GND-Pln 10 

74F241 

I a2 

I a3 

lb1 

lb2 

18 16 14 12 3 5 7 9 

18 
Yao 

16 
Ya1 

14 
Ya2 

12 
ya3 

3 y bO 

5 
Yb1 

7 y b2 

9 yb3 
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Product Specification 

FAST 7 4F240 I 7 4F24 l 

LOGIC SYMBOL(IEEE/IEC) 

74F241 

FUNCTION TABLE, 74F240 
INPUTS OUTPUTS 

oe. 1. oe., lb Y. Yb 

L L L L H H 

L H L H L L 

H x H x z z 

FUNCTION TABLE, 74F241 

INPUTS OUTPUTS 

oe. 1. OEi, lb Y. Yb 

L L H L L L 

L H H H H H 

H x L x z z 

H High voltage level 
L Low voltage level 
x Don't care 
z = High impedance "off' state 



Signetlcs FAST Products Product Specificatlon 

Buffers FAST 74F240, 74F241 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5to +7.0 v 
I IN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
111< Input clamp current -18 mA 

IOH High~level output current -15 mA 

IOL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetlcs FAST Products Product Specification 

Buffers FAST 7 4F240, 7 4F24 l 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS 1 LIMITS 
SYMBOL PARAMETER UNIT 

Min . Typ2 Max 

±10% Vee 2.4 v 
Vee= MIN 

10H =-3mA 
±5% Vee 2.7 3.4 v 

VOH High-level output voltage VIL= MAX 
±10% Vee 2.0 V1H =MIN 10H = -15mA 

v 

±5%V...cc_ 2.0 v 
Yee- MIN 

IOL =48mA ±10% Vee 0.38 0.55 v 
VOL Low-level output voltage VIL= MAX 

V1H =MIN 10L =64mA ±5% Vee 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

1, Input current at 
Vee= MAX, vi = 7.0V 100 µA 

maximum input voltage 

11H 
High-level input current 

Vee= MAX, v, = 2.7 v 20 µA 

'F240 all inputs -1.0 mA 

Ill 
Low-level 'F241 OEa, OEb 

Vee= MAX, vi= 0.5 v 
-1.0 mA 

input current 

'F241 Ian' lbn -1.6 mA 

1ozH 
Off-state output current, V cc = MAX, V 0 = 2. 7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, Vee= MAX, Vo= 0.5V -50 µA 
Low-level voltage applied 

1os 
Short-circuit output current3 Vee= MAX -100 -225 mA 

1ccH 12 18 mA 

74F240 1ccL Vee= MAX 50 70 mA 

Supply current 1ccz 35 45 mA 

'cc (total) 1ccH 40 60 mA 

74F241 1ccL 
Vee= MAX 60 90 mA 

1ccz 65 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 105 tests should be performed last. 
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Signetlcs FAST Products Product Specification 

Buffers FAST 74F240, 74F24 l 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25"C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Ycc=5V Ycc=5V±10% 

UNIT CL :50pF CL :50pF 

RL =soon RL =soon 

Min Typ Max Min Max 

li>LH Propagation delay 
Waveform 1 

3.0 4.5 6.5 3.0 7.5 

tPHL 1an' 1bn to y n 2.0 3.0 4.5 2.0 5.0 ns 

tPZH Output Enable time Waveform 3 3.0 5.0 7.5 3.0 9.0 
74F240 ns 

tPZL to High or Low level Waveform 4 4.5 6.5 8.5 4.0 10.0 

tPHZ Output Disable time Waveform 3 3.0 5.5 7.0 3.0 7.5 ns 
tPLZ to High or Low level Waveform 4 3.0 5.0 7.0 3.0 7.5 

tPLH Propagation delay 
Waveform 2 

2.5 4.0 5.2 2.5 6.2 ns 
tPHL 1n· loo_ to "n_ 2.5 4.0 5.2 2.5 6.5 

fpZH Output Enable time 74F241 Waveform 3 2.0 4.0 5.7 2.0 6.7 ns 
tPZL to High or Low level Waveform 4 2.0 5.0 7.0 2.0 8.0 

li>Hz Output Disable time Waveform 3 2.0 4.0 6.0 2.0 7.0 

tPLZ to High or Low level Waveform 4 2.0 4.0 6.0 2.0 7.0 ns 

AC WAVEFORMS 

Yn 

Waveform 1. For Inverting Outputa Waveform 2. For NOIHnverting Outputs 

Wavafonn 3. 3-State Output Enable Time To High Level 
And Output Diaable Time From High Level 

Vot..0.3V -. 
Waveform 4. 3-State Output Enable Time To Low 
Level And Output Dlaable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENEllATOll 

Vee 

CL-1-
Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L.o1.av ----tw-----

.----t w ___ ..,. 

VM= 1.5V 

Input Pulse Definition 

AMP(V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 
INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 
pulse generators. 
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FAST Products 

PIN CONFIGURATION 

74F242 

Vee 

NC OE9 

NC 

8cl 
8t 

TOP VIEW 

November 29, 1988 

FAST 74F2421 74F243 
Transceivers 
74F242 Quad Transceiver, Inverting (3-State) 
74F243 Quad Transceiver (3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F242 4.3ns 31.2mA 

74F243 4.0ns 66mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°c 

14-Pin Plastic DIP N74F242N, N74F243N 

14-Pin Plastic SO N74F242D, N74F243D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

An, Bn Data inputs ('F242) 3.5/1.67 70µA/1.0mA 

An, Bn Data inputs ('F243) 3.5/2.67 70µA!1.6mA 

OEA Output enable input (active Low) 1.0/1.67 20µA/1.0mA 

OE8 Output enable input 1.0/1.67 20µA/1.0mA 

An, Bn Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

74F242 74F242 

5 6 

Ao "°1 A2 Aa 

OEA 

13 OEa 

B1 82 83 

11 10 0 8 
Vee· Pin 14 
GND· Pin 7 
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Signetlcs FAST Products 

Transceivers 

PIN CONFIGURATION 

74F243 

TOP VIEW 

LOGIC DIAGRAM 

Vee· Pin 14 

GND-Pin 7 

74F242 

Vee 
OE9 

NC 

11 Bo 

10 Bi 

9 Bz 

8 
8:1 

LOGIC SYMBOL 

Ai 

13 

Vee· Pin 14 

GND• Pln7 

74F243 

3 4 5 6 

Ao A1 A2 Aa 

OEA 

OE8 

Bo 81 B2 Ba 

11 10 9 8 

74F243 

11 Bo 

10 Bi 

9 Bz 

8 8:1 

Product Specification 

FAST 7 4F242, 7 4F243 

LOGIC SYMBOL(IEEE/IEC) 

74F243 

FUNCTION TABLE, 74F242 

INPUTS OUTPUTS 

OEA OE8 An en 

L L INPUT B=A 
H L z z 
L H a a 

H H A=B INPUT 

FUNCTION TABLE, 74F243 

INPUTS OUTPUTS 

OEA OE8 An en 

L L INPUT B=A 
H L z z 
L H a a 

H H A=B INPUT 

H High voltage level 
L Low voltage level 
Z High impedance "off' state 
a = This condition is not allowed due to excessive currents 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetlcs FAST Products Product Specification 

Transceivers FAST 7 4F242, 7 4F243 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

loH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, 
±10"/oV cc 2.4 v 

VIL= MAX 10 H=-3mA 

V1H =MIN, ±5%Vcc 2.7 3.3 v 

VOH High-level output voltage 
Vee= MIN, ±10%Vce 2.0 3.2 v 
VIL= MAX loH=-15mA 

±5%Vee 2.0 3.1 v V1H =MIN, 

VOL Low-level output voltage 
Vee= MIN, ±10%Vcc 0.55 v 

V1L =MAX loL=MAX 

V1H =MIN, ±5%Vce 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= 1,K -0.73 -1.2 v 

Input current at AO-A3' 80-83 Vee =MAX, vi= 5.5V 100 µA 

II maximum 
input voltage OEA, OE8 Vee =MAX, vi= 7.0V 100 µA 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 
OEA, OE8 

Ill Low-level input current only V cc = MAX, V1 = 0.5V -1 mA 

11H+'ozH 
Off-state output current, Vee= MAX, Vo= 2.7V 70 µA High-level voltage applied 

11L +1ozL 
Off-state output current, 'F242 V cc = MAX, V 0= 0.5V -1.0 mA 
Low-level voltage applied 'F243 -1.6 mA 

1os Short circuit output current 3 Vee= MAX -100 -225 mA 

1ccH 
22 35 mA 

~ 

'F242 1ccL 
40 55 mA 

t--=--=-=--1 Vee= MAX 

Supply current 
1ccz 32 45 mA 

Ice 
(total) 1ccH 64 80 mA 

1---,------1 

'F243 1ccL Vee= MAX 64 90 mA 
t---

1ecz 71 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = SV, TA. 25°C. 
3. Not more than one output~uld be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'os tests should be performed last. 
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Signetics FAST Products Product Specification 

Transceivers FAST 74F242, 74F243 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=SV±10% 

UNIT CL :SOpF CL :SOpf 
RL =soon. RL =soon. 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.5 3.0 7.5 

tPHL An' B_n_ to B_n' An 2.0 3.0 4.5 2.0 4.5 ns 

tPZH Output Enable time Waveform 3 3.5 6.0 7.5 3.5 8.5 
74F242 ns 

tPZL to High or Low level Waveform 4 3.5 6.5 9.0 3.5 10.5 

tPHZ Output Disable time Waveform 3 4.0 7.0 9.0 4.0 9.5 ns 
tPLZ from High or Low level Waveform 4 3.5 6.0 9.5 3.5 11.0 

tPLH Propagation delay 
Waveform 2 

2.5 4.0 5.2 2.0 6.2 ns 
~fil A_rr B_n_ to B_rr A_n_ 2.5 4.0 5.2 2.0 6.5 

~ZH Output Enable time 74F243 Waveform 3 2.0 4.5 5.7 2.0 6.7 ns 
tPZL to High or Low level Waveform 4 2.0 5.0 7.5 2.0 8.5 

tPHZ Output Disable time Waveform 3 2.0 4.0 6.0 2.0 7.0 ns 
~LZ from High or Low level Waveform 4 2.0 4.5 6.0 2.0 7.0 

AC WAVEFORMS 

A,, ,Bn 

B,, ,An 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

OEA 
OE a 

ov 

OEA 

OE a 

A,, ,Bn ----, ...... VoL+0.3V 

Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
OENERATOR 

cLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 
tPLZ closed 

tPZL closed 

All other open 
DEFINITIONS 

tw 

•rtL <•,> 
tnH(t,) 

tw 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

Ar = Termination resistance should be equal to ZOUT of 

pulse generators. 

November 29,1988 

FAMILY 
AmpHtude 

74F 3.0V 
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Rep.Rate •w 1TLH 1THL 
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Signetics 

FAST Products 

FEATURES 
• Octal bus interface 
• 3-State Output buffer output sink 

64mA 

• 1 SmA source current 

DESCRIPTION 

The 74F244 is an octal buffer that is ideal 
for driving bus lines of buffer memory 
address registers. The outputs are all 
capable of sinking 64mA and sourcing up 
to 15mA, producing very good capacitive 
drive characteristics. The device features 

FAST 74F244 
Buffer 
74F244 Octal Buffer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F244 4.0ns 

ORDERING INFORMATION 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

53mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F244N 

N74F244D 

two Ou~put Enables, OEa and OEb, each INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
controlling four of the 3-state outputs. 

PIN CONFIGURATION 

November 1, 1988 

74F(U.L) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1an' 1bn Data inputs 1.0/2.67 20µA/1.6mA 

~a~b Output enable inputs (active Low) 1.0/1.67 20µA/1.0mA 

y an' ybn Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

2 4 6 8 17 1513 11 

lul~l~l~l~l~l~I~ 

OE a 

19 OEb 

Vee· Pin 20 
GND- Pin 10 

18 16 14 12 3 5 7 9 

6-279 

LOGIC SYMBOL(IEEE/IEC) 

853-0357-94988 



Signetlcs FAST Products Product Specification 

Buffer FAST74F244 

LOGIC DIAGRAM FUNCTION TABLE 
INPUTS OUTPUTS 

18 Y.,, oE. 1. OEb lb Y. Yb 

16 v., L L L L L L 

L H L H H H 

' la2 14 v.2 H x H x z z 

la3 
12 

Y.:i H High voltage level 
L Low voltage level 
X = Don't care 
Z High impedance "off' state 

3 ybO 

lb1 yb1 

lb2 7 
yb2 

lb3 
11 

Vee· Pin 20 
GND- Pin 10 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free~air temperature range 0 70 oc 

0Gtober 13, 1988 



Slgnetlcs FAST Products Product Specification 

Buffer FAST 7 4F244 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±100/oV cc 2.5 v 
Vee= MIN, 10 H=-3mA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage VIL= MAX 

V1H =MIN, ±100/oV cc 2.0 v 
10 H=-15mA 

±5%Vcc 2.0 v 
Vee= MIN, 

±100/oV cc 0.55 v 
VOL Low-level output voltage VIL= MAX IOL=MAX 

V1H =MIN, ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 
1, Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

1 OEa, OEb 
-1.0 mA 

llL Low-level input current Vee= MAX, v, = 0.5V J 1an• 1bn -1.6 mA 

1ozH Off-state output current, 
High-level voltage applied 

Vee= MAX, Vo= 2.7V 50 µA 

1ozL Off-state outhut current, 
Low-level vo tage applied 

Vee= MAX, Vo= 0.5V -50 µA 

1os Short-circuit output current3 Vee= MAX -100 -225 mA 

1ccH 40 60 mA 

Supply current (total) t---
1cc 1ccL Vee= MAX 60 90 mA 

t---
1ccz 60 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'as tests should be performed last. 
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Signetics FAST Products Product Specification 

Buffer FAST 74F244 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 2.5 4.0 5.2 2.0 6.2 ns 

tPHL 1an' 1bn to y n 2.5 4.0 5.2 2.0 6.5 ns 

tPZH Output Enable time Waveform 2 2.0 4.3 5.7 2.0 6.7 ns 

tPZL to High or Low level Waveform 3 2.0 5.0 7.0 2.0 8.0 ns 

tPHZ Output Disable time Waveform 2 1.5 2.5 5.5 1.0 6.0 ns 

tPLZ to High or Low level Waveform 3 1.5 2.5 5.5 1.0 5.5 ns 

AC WAVEFORMS 

Waveform 1. For Non-Inverting Outputs 

5E 

ov 
Yn~0.3V .... 

Waveform 2. 3-State Output Enable Time To High Level Waveform 3. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL 

tw 

tnt1.Ct1) 

ITLH (t,) 

'w 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

OV 

AL= Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

October 13, 1988 

FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw 1TLH tTHL 
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Signetics 

FAST Products 

FEATURES 

• Octal bidirectional bus interface 
• 3-state buffer outputs sink 64mA 
• 15 mA source current 

• Outputs are placed in high imped
ance state during power-off 
conditions 

DESCRIPTION 

The 74F245 is an octaltransceiverfeatur
ing non-inverting 3-state bus compatible 

FAST 74F245 
Transceiver 
Octal Transceiver ( 3-State ) 
Product Specification 

~ 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F245 4.0ns 70mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F245N 

20-Pin Plastic SOL N74F245D 

outputs in both transmit and receive direc- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
tions. The 8 port outputs are capable of 
sinking 64mA and sourcing 15mA, pro
ducing very good capacitive drive 
characteristics.The device features an 
Output Enable (OE) input for easy cas
cading and Transmit/Receive(T/R) input 
for direction control. The 3-state outputs, 
8

0
-87, have been designed to prevent 

output bus loading if the power is removed 
from the device. 

PIN CONFIGURATION 

TOP VIEW 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A7, Bo- B7 Data inputs 3.5/1.0 70µA/0.6mA 

OE Output enable input (active Low) 1.0/2.0 20µA/1.2mA 

Tl°Fi Transmit/Receive input 1.0/2.0 20µA/1.2mA 

AO-A7 A port outputs 150/40 3.0mA/24mA 

Bo- B7 B Port outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

19 OE 

T/R 

Vee. Pin 20 
GND· Pin 10 

23456789 

18 17 16 15 14 13 12 11 

6-283 

LOGIC SYMBOL(IEEE/IEC) 
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Slgnetlcs FAST Products 

Transceiver 

FUNCTION TABLE 

INTPUTS 
OUTPUTS 

OE T/R 

L L Bus B data to Bus A 

L H Bus A data to Bus B 

H x z 

LOGIC DIAGRAM 

Vcc·pfn 20 

GN[).pln 10 

Ao 
2 

H=High voltage level 
L=Low voltage level 
X=Don't care 
Z=High impedance "off • state 

Product Specification 

FAST 74F245 

.. • 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT. 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

lour Current applied to output in Low output state l A~-A7 48 mA 

l Bo-B7 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current Ao-A7 -3 mA 

~B..z. -15 mA 

1oL Low-level output current AO-A7 24 mA 

Bo-B1 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetlcs FAST Products Product Specification 

Transceiver FAST 7 4F245 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

AO-A7 ±10%Vee 2.4 v 
BO-B7 Vee= MIN, 10 H=-3mA 

±5%Vee 2.7 3.4 v 
VOH High-level output voltage VIL= MAX, 

±10%Vee V1H =MIN 2.0 v 
B0-87 loH=-15mA 

±5%Vcc 2.0 v 

loL=20mA ±10%Vee 0.30 0.50 v 
AO-A7 Vee= MIN, 

loL=24mA ±5%Vcc 0.35 0.50 v 
VOL Low-level output voltage V1L =MAX, 

V1H =MIN ±10%Vee 0.55 v 
B0-87 loL=MAX 

±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

Input current at OE, T/R Vee= 5.5V, vi= 7.0V 100 µA 

II maximum 
input voltage Ao-~· BO-B7 Vee= 5.5V, vi= 5.5V 1 mA 

11H High-level input current OE", T/~ only Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current OE", Ti~ only . Vee= MAX, vi= 0.5V -1.2 mA 

11H+1ozH 
Off-state output current High-level 
voltage applied . Vee= MAX, Vo= 2.7V 70 µA 

11L+1oZL 
Off-state output current Low-level 
voltage applied 

V cc = MAX, Vo= 0.5V -600 µA 

AO-A7 -60 -150 mA 
1os Short-circuit Vee= MAX 

output current3 
BO-B7 -100 -225 mA 

1ccH 60 87 mA 

'cc Supply current (total) 1ceL Vee= MAX 70 100 mA 

1ccz 
75 110 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 e. 
3. Not more than one output ~hould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 
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Slgnetlcs FAST Proqucts Product Specification 

Transceiver FAST 74F245 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25"C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV vcc=SV±10% 
CL :SOpF CL :SOpF 
RL =soon RL :Soon 

Min Typ Max Min Max 

tPLH Propagation delay 2.5 3.5 6.0 2.5 7.0 

tPHL An to B.n' Bn to An Waveform 1 2.5 4.0 6.0 2.5 7.0 

tPZH Output Enable time Waveform 2 2.0 4.5 7.0 2.0 8.0 

tPZL to High or Low level Waveform 3 3.5 5.5 8.0 3.5 9.0 

tPHZ Output Disable time Waveform 2 2.5 5.0 6.5 2.0 7.5 

tPLZ from High or Low level Waveform 3 1.0 3.5 6.0 1.0 7.0 

AC WAVEFORMS 

W•wfoml 1. Prop9911tlon Det.y For 
Non-ln-11119 OulpUt 

Wavefcwm 2. 3-91111• Output Enllb .. Time To High Level 
And OulpUt Dl811b .. Time From High Lewi 

W•veform 3. 3-st.te Output Enllb .. Time To L
Lewl And Output DINb .. Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATI>R 

cLl 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

AH other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to ZOUT of 

pulse generators. 

December 8, 1988 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplllude Rep.Rate tw tTLH 

74F 3.0V 1MHz SOOns 2.Sns 

6-286 

UNIT 

ns 

ns 

ns 

tTHL 

2.5ns 



Signetics 

FAST Products 

FEATURES 
• High speed 8-to-1 multiplexing 
• On chip decoding 
• Multifunction capability 
• Inverting and Non-Inverting outputs 
• Both outputs are 3-state for further 

multiplexer expansion 

DESCRIPTION 

The 74F251 and 74F251A are logic im
plementation of a single 8- position switch 
with the switch position controlled by the 
state of three Select (S0,S 1 ,~} inputs. 
True(Y} and complementary (Y} outputs 
are both provided. The output Enable 
(OE} is active Low. When OE is High, both 
outputs are in high impedance state, al
lowing multiple output connections to a 
common bus without driving nor loading 
the bus significantly. All but one device 
must be in high impedance state to avoid 
high currents that would exceed the maxi
mum ratings when the outputs of the 3-
state devices are tied together. When the 
output of more than one device is tied to
gether the user must ensure that there is 
no overlap in the active Low portion of the 
output enable voltages. 

74F251 A is the faster version of 74F251. 

PIN CONFIGURATION 

13 

'2 
•1 
'o 
y 

y 

OE 

GND 

TOP VIEW 

Januarv 20. 1989 

FAST 74F25l, 74F251A 
Multiplexers 
74F251 8-input Multiplexer (3-State) 
74F251 A 8-lnput Multiplexer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F251 5.5ns 

74F251A 4.5ns 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

15mA 

19mA 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

16-Pin Plastic DIP N74F251 N, N74F251AN 

16-Pin Plastic SO N74F251D, N74F251AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

10-17 Data inputs 1.0/1.0 20µA/0.6mA 

So-82 Select inputs 1.0/1.0 20µA/0.6mA 

OE Output Enable input {active Low) 1.0/1.0 20µA!0.6mA 

Y,'Y Data outputs 150/40 3mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.SmA in the Low state. 

LOGIC SYMBOL 

11 

10 
9 
7 

4 3 2 1 15 14 13 12 

'o '1 '2 13 14 15 's '1 
So 

S1 

S2 
OE 

y y 

5 6 

Vee· Pin 16 

GND-Pin 8 
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LOGIC SYMBOL(IEEE/IEC) 

MUX 

7 EN 
11 

}·Y 10 
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4 
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2 

1 

15 

14 

13 

12 
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Signetlcs FAST Products 

Multiplexers 

LOGIC DIAGRAM 

Vee· Pin 1s 
GND-Pin 8 

FUNCTION TABLE 
INPUTS 

s2 s1 so 
x x x 
L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

H High voltage level 
L Low voltage level 
X = Don't care 

OE 

H 

L 

L 

L 

L 

L 

L 

L 

L 

Z High impedance "off' state 

'Product Specification 

FAST 74F251, 74F251A 

4 3 2 15 14 13 12 

OUTPUTS 

y y 

z z 

'o io 
'1 i1 
12 '2 

13 13 

14 i4 

's is 

's i6 

'1 17 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetlcs FAST Products Product Specification 

Multiplexers FAST 74F251, 74F251A 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS _10ver recommended o_fillratin__g_ free-air tem~ature raQQ.e unless otherwise notedl_ 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%~ 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10H =MAX ±5%Vee 2.7 3.3 v 

Vee= MIN, V1L =MAX ±10%Vee 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, 10 L =MAX ±5%Vee 0.35 0.50 v 

'iK Input clamp voltage ~=MIN.~=~ -0.73 -1.2 v 

1, 
Input current at maximum 
input voltage 

V cc = MAX, V1 = 7.0V 100 µA 

llH High-level input current Vee= MAX, v_l = 2.7V 20 µA 

Ill Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1ozH 
Off-state output current, 

Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, Vee= MAX, V0 = O.SV -50 µA 
Low-level voltage applied 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1eeH 
14 22 mA 

1ecL 74F251 Vee= MAX 14 22 mA 

Supply current 1ccz 
16 24 mA 

Ice (total) 1ecH 
20 27 mA 

1CCL 74F251A Vee= MAX 17 24 mA 

1ccz 
21 29 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, bs tests should be performed last. 
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Signetlcs FAST Products Product Specification 

Multiplexers FAST 74F251, 74F251A 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA = O°C to + 10°c 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV v00 :SV±10% 

UNIT CL :SOpf CL= SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 3.0 4.0 6.0 2.5 7.0 

tPHL In to Y 3.0 4.5 6.5 3.0 7.0 ns 

tPLH Propagation delay 
Waveform 1 2.5 4.0 6.0 2.0 7.0 

tPHL I n toY 1.0 2.0 4.0 1.0 5.0 ns 

tPLH Propagation delay 
Waveform 1, 2 4.0 7.0 9.5 3.5 11.0 

tPHL Sn toY 4.0 7.0 9.0 4.0 10.0 ns 

tPLH Propagation delay 
Waveform 1, 2 3.5 6.0 9.0 3.5 10.0 

tPHL Sn to Y 1.5 5.0 7.5 1.5 8.5 ns 

tPZH Output Enable time 74F251 Waveform 3 4.0 6.5 10.0 4.0 11.0 

tPZL OEtoY Waveform 4 4.0 5.5 8.0 3.5 9.0 
ns 

tPHZ Output Disable time Waveform 3 4.0 5.5 8.0 3.5 9.0 

tPLZ OEtoY Waveform 4 4.0 5.5 8.0 3.5 9.0 
ns 

tPZH Output Enable time Waveform 3 2.5 4.0 6.5 2.0 7.5 

tPZL OEtoY Waveform 4 3.0 4.0 6.5 2.5 7.5 ns 

tPHZ Output Disable time Waveform 3 2.5 4.0 6.0 2.0 7.5 

tPLZ OEtoY Waveform 4 2.0 4.0 6.5 2.0 7.5 ns 

tPLH Propagation delay 
Waveform 2 

3.0 5.0 7.0 2.5 8.0 

tPHL In to Y 3.0 5.0 7.0 3.0 8.0 
ns 

tPLH Propagation delay 
Waveform 1 

2.5 4.5 7.0 2.0 7.5 ns 
tPHL In to Y 1.0 2.5 5.0 1.0 5.0 

1PLH Propagation delay 
Waveform 1, 2 

4.5 6.5 10.0 4.0 11.5 ns 
1PHL Sn toY 4.0 5.5 9.0 3.5 9.5 

tPLH Propagation delay 
Waveform 1, 2 

3.5 6.0 9.0 3.5 9.5 ns 
1PHL Sn to Y 74F251A 2.5 4.5 7.0 2.5 7.5 

tPZH Output Enable time Waveform 3 3.5 5.5 7.5 3.0 8.5 
tpit_ OEtoY Waveform 4 3.5 5.0 7.5 3.0 8.0 

ns 

tPHZ Output Disable time Waveform 3 2.5 4.0 6.5 2.0 7.0 ns 
tPLZ OEtoY Waveform 4 1.0 4.0 6.0 1.0 6.5 

lpZH Output Enable time Waveform 3 2.5 4.0 6.5 2.0 7.0 ns 
lpZL OEtoY Waveform 4 2.5 4.0 6.5 2.5 7.0 

lpHz Output Disable time Waveform 3 3.5 5.0 7.5 3.0 8.0 ns 
1PLZ OEtoY Waveform 4 1.0 2.0 4.5 1.0 4.5 
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Multiplexers FAST 74F251, 74F251A 

AC WAVEFORMS 

Vour 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

OE 

Y, y 

Waveform 3. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CL1-
fest Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

1PLZ closed 

1PZL closed 

All other open 

DEFINITIONS 

LuN 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z0 UT of 
pulse generators. 

January 20, 1989 

OE 

v ,V 

6-291 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

tw AMP {V) 

OV 

tytL (t,> 

tnH (t,) 

tw ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY -

AmpHtude Rep.Rate 'w 1TLH 1THL 

74F 3.0V 1MHz 500ns 2.Sns 2.Sns 
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FAST Products 

FEATURES 
• 3-state outputs for, bµs Interface 

and multiplex expansion 
• Common select Inputs 
• Separate Output Enable Inputs 

DESCRIPTION 

FAST 74F253 
Multiplexer 
Dual 4-lnput Multiplexer (3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F253 7.0ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

12mA 

The 74F253 has two identical 4-input ORDERING INFORMATION 
multiplexers with 3-state outputs which 
select two bits from four sources selected 
by common Select inputs (S

0
,S ). When 

the individual Output Enable (5t"a,QE ) 
inputs of the 4-input multiplexers are Hig~. 
the outputs are forced to a high imped-

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

COMMERCIAL RANGE 
V cc= 5V±10%; TA= 0°C to +70°C 

N74F253N 
•, 

N74F2530 

ance (Hi-Z) state. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

The 'F253 is the logic implementation of a 
2-pole, 4-position switch; the position of 
the switch being determined by the logic 
levels supplied to the two common Select 
inputs. 

To avoid exceeding the maximum current 
ratings when the outputs of the 3-state 
devices are tied together, all but one 
device must be in the high-impedance 
state. Therefore, only one Output Enable 
must be active at a time. 

PIN CONFIGURATION 

Vee 

OEb 

So 

13b 

12b 

1ob 

TOP VIEW 

November 29, 1988 

74F(U.L) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1oa- 13a Port A data inputs 1.0/1.0 20µA/0.6mA 

1ob- 13b Port 8 data inputs 1.0/1.0 20µA/0.6mA 

So, S1 Common Select inputs 1.0/1.0 20µA/0.6mA 

OE a Port A Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

~b Port 8 Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

Ya, Yb 3-state outputs 150/40 3mAl24mA 
1 

NOTE: 
, One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

14 

2 
1 

15 

6 5 4 3 10 11 12 13 

1oa 11a 12a 13a 1ob •1b 12b lab 
So 

S1 
OE 8 

OEb 

Vee· Pin 1s 
GND-Pin 8 

n-2~2 

LOGIC SYMBOL(IEEE/IEC) 

I 



Signetlcs FAST Products 

Multiplexer 

LOGIC DIAGRAM 

Vcc·Pin16 

GND s Pin 8 

FUNCTION TABLE 

so s1 lo 

x x x 
L L L 

L L H 

H L x 
H L x 
L H x 
L H x 
H H x 
H H x 

H High voltage level 
L Low voltage level 
X Don't care 

1 Oa 11a 

6 5 

INPUTS 

11 12 

x x 
x x 
x x 
L x 
H x 
x L 

x H 

x x 
x x 

Z High impedance "off' state 

November 29, 1988 

13 

x 
x 
x 
x 
x 
x 
x 
L 

H 

13a 5 1 

3 

5 o 1ob 

OUTPUT 

OE y 

H z 
L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 
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11b 12b 

11 12 

vb 

13b 

13 

Product Specification 

FAST 74F253 



Signetics FAST Products Product Specification 

Multiplexer FAST 74F253 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating tree-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Yee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Your Voltage applied to output in High output state -0.5 to +Yee v 
1our Current applied to output in Low output state 48 mA 

TA Operating tree-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Yee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage · 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC LC E E TRI c AL c HARA c TERI s TIC s _{_Over recommended 0..2._eratin_g_ free-air tem_.Q_erature rang_e unless otherwise noted.l 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Min Typ2 

UNIT 
Max 

Yee= MIN, VIL= MAX ±10%Vcc 2.4 v 
YOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.3 v 

VOL Low-level output voltage Yee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
V1H =MIN, 10 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Yee= MIN, 11= 11K -0.73 -1.2 v 

II Input current at maximum Vee= MAX, vi= 7.0V 100 µA 
input voltage 

llH High-level input current Yee= MAX, V1=2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1oZH 
Off-state output current, Yee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, Yee= MAX, V0 = 0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output current3 
Yee= MAX -60 -150 mA 

1
eeH OEn=GND, Sn=ln=4.5V 10 16 mA 

'cc Supply current (total) 1eeL Yee= MAX OE =S =I =GND n n n 12 23 mA 

1eez 0En=4.5V, Sn=ln=GND 14 23 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 e. 
3. Not more than one output should be shorted at a time. For testing 108 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Product Specification 

Multiplexer FAST 74F253 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA=+25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= 50pF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min 

tPLH Propygation delay Waveform 1 3.0 4.5 7.0 3.0 
tPHL I to 3.0 5.0 7.0 3.0 n n 

tPLH Propagation delay Waveform 1 4.5 7.5 10.5 4.5 
tPHL Sn to Yn 5.0 8.5 11.0 4.5 

tPZH Output Enable time to Waveform 2 3.0 6.5 8.0 3.0 
tPZL High or Low level Waveform 3 3.0 6.5 8.0 3.0 

tPHZ Output Disable time from Waveform 2 2.5 3.5 5.0 2.0 
tPLZ High or Low level Waveform 3 2.0 3.0 5.0 1.5 

AC WAVEFORMS 

Wavefonn 1. Propagation Delay, Data and Select to Output 

Wavefonn 2. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

OEn 

~1 :tPLz1 _.-
yn ~VoL+0.3V 

Wavefonn 3. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

----tw----

RL 

I W 

VM = 1.5V 

Input Pulse Definition 

Max 

7.5 
8.0 

11.0 
12.0 

9.0 
9.0 

6.0 
6.0 

AMP (V) 

ov 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 
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Amplitude 

74F 3.0V 

Rep. Rate •w tTLH 1THL 

1MHz 500ns 2.5ns 2.5ns 

ns 

ns 

ns 
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FAST Products 

FEATURES 

• Combines dual demultiplexer and 
8-bit latch 

• Serial-to-parallel capability 

• Output from each storage bit 
available 

• Random (addressable) data entry 

• Easily expandable 

• Common reset input 

• Useful as dual 1-of-4 active-High 
decoder 

DESCRIPTION 

The 74F256 dual addressable latch has 
four distinct modes of operation which are 
selectable by controlling the Master Reset 
(MR) and Enable (E) inputs (see Function 
Table). In the addressable latch mode, 
data at the Data inputs is written into the 
addressed latches. The addressed 
latches will follow the Data input with all 
unaddressed latches remaining in their 
previous states. In the memory mode, all 
latches remain in their previous states. 
and are unaffected by the Data or Address 
inputs. To eliminate the possibility of en
tering erroneous data in the latches, the 
enable should be held High (inactive) 
while the address lines are changing. In 
the dual 1-of-4 decoding or demultiplexing 
mode (MR=E=Low), addressed outputs 
will follow the level of the Data inputs, with 
all other outputs Low. In the Master Reset 
mode, all outputs are Low and unaffected 
by the Address and Data inputs. 

PIN CONFIGURATION 

TOP VIEW 

November 29, 1988 

FAST 74F256 
Latch 

Dual Addressable Latch 

Product Specification 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

:.J_ 
(TOTAL) 

74F256 7.0ns 28mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F256N 

16-Pin Plastic SO N74F256D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Da, Db Port A, port B inputs 1.0/1.0 20µA/0.6mA 

A__o_,A_j_ Address inputs 1.0/1.0 20µA/0.6mA 

E Enable (active Low) 1.0/1.0 20µA/0.6mA 

MR Master Reset inputs (active Low) 1.0/1.0 20µA/0.6mA 

0 oa - 0 3a Port A outputs 50/33 1.0mN20mA 

QOb - Q3b Port B outputs 50/33 1.0mN20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

14 

15 

Vee= Pin 16 
GND• Pin 8 

13 

4 5 6 7 9 10 11 12 
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LOGIC SYMBOL(IEEE/IEC) 
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Latch 

LOGIC DIAGRAM 

Vee= Pin 16 
GND =Pin 8 

November 29, 1988 

Product Specification 

FAST 74F256 

E 14 

MR 1s 

Ao _, _____ --; 
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Latch 

FUNCTION TABLE 
INPUTS OUTPUTS 

OPERATING MODE 
MR E D Ao A1 00 01 02 03 

L H x x x L L L L Master Reset 

L L d L L O=d L L L 

L L d H L L O=d L L Demultiplex 
(active-High 

L L d L H L L O=d L decoder 

L L d H H L L L O=d 
when D=H) 

H H x x x qo q1 q2 q3 Store (do nothing) 

H L d L L O=d q1 q2 q3 

H L d H L qo O=d q2 q3 
Addressable 
Latch 

H L d L H qo q1 O=d q3 

H L d H H qo q1 q2 O=d 

H High voltage level 
L Low voltage level 
X Don't care 
d High or Low data one setup time prior to the Low-to-High Enable transition 
q Lower case letters indicate the state of the referenced output established during the last 

cycle in which it was addressed or cleared. 

Product Specification 

FAST 74F256 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Latch FAST 7 4F256 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%V_QQ_ 2.5 v 
VOH High-level output voltage 

V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, IOL =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1ce 
1ceH Vee= MAX 

21 42 mA 
Supply current (total) 

1ceL 33 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 2s0 e. 
3. To reduce the effect of external noise during test. 
4. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

4.0 7.0 9.5 4.0 10.0 

tPHL D n to Qn 3.0 5.0 7.0 2.5 7.5 
ns 

tPLH Propagation delay 
Waveform 1 

4.5 8.0 10.5 4.5 12.0 

tPHL E to On 3.0 5.0 7.0 3.0 7.5 
ns 

tPLH Propagation delay 5.0 10.0 14.0 5.0 14.5 

tPHL An to Qn 
Waveform 3 4.5 8.5 9.5 4.0 10.0 ns 

tPHL 
Propagation delay 

Waveform 4 5.0 7.0 9.0 4.5 10.0 
~toOn ns 
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Latch FAST 74F256 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=5V±10% 

CL :SOpF CL :SOpF 
RL :5000 RL :5000 

Min Typ Max Min Max 

t (H) Setup time, High or low Waveform 5 3.0 3.0 
t!(l) on to "E' 6.5 7.0 

th(H) Hold time, High or low 
Waveform 5 0 0 

th(l) on to "E' 0 0 

!:~~/ 
Setup time, High or low Waveform 6 2.0 2.0 
An toE1 2.0 2.0 

th(H) Hold time, High or low Waveform 6 0 0 
th(l) An to E2 0 0 

tw(l) E Pulse width, low Waveform 1 7.5 8.0 

~(l) MR Pulse width, Low Waveform 4 3.0 3.0 

NOTES: 
1.The Address to Enable setup time is the time before the High-to -Low Enable transition that the Address must 

be stable so that the correct latch is addressed and the other latches are not affected. 
2.The Address to Enable hold time is the time before the low-to -High Enable transition that the Address must 

be stable so that the correct latch is addressed and the other latches are not affected. 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Enable Input 
To Output, Enable Pulse Width 

Waveform 3. Propagation Delay Address To Output 

Waveform 5. Data Setup And Hold Times 

Waveform 2. Propagation Delay, Data To Output 

MR 

Waveform 4. Master Reset Pulse Width And 
Master Reset to Output Delay 

Waveform 6. Address Setup And Hold Times 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Latch 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

November 29, 1988 
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74F 
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Product Specification 

FAST 74F256 

tw AMP(V) 

ov 
tlHL(t,l 

tTUl(t,) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• Multifunction capability 
• Non-Inverting data path 
• 3-state outputs 
• See 'F258A for inverting version 

DESCRIPTION 

The 74F257/74F257A has four identical 
2-input multiplexers with 3-state outputs 
which select 4 bits of data from two 
sources under control of a common Select 
(S) input. The 1

0
n inputs are selected 

when the common Select input is Low and 
the 1

1
n inputs are selected when the 

common Select input is High. Data ap
pears at the outputs in true non-inverted 
form from the selected inputs.The 'F257/ 
'F257A is the logic implementation of a 4-
pole, 2-position switch where the position 
of the switch is determined by the logic 
levels supplied to the common Select 
input. Outputs are forced to a high imped
ance "off" state when the Output Enable 
(OE) is High. All but one device must be in 
high impedance state to avoid currents 
that would exceed the maximum ratings if 
the outputs were tied together. Design of 
the Output Enable signals must ensure 
that there is no overlap when outputs of 3-
state devices were tied together. 

The 7 4F257 A is the faster version of 
74F257. 

PIN CONFIGURATION 

TOP VIEW 

November 29, 1988 

FAST 74F2571 74F257A 
Data Selectors/Multiplexers 
74F257 Quad 2-Line To 1-Line Selector/Multiplexer, Non-Inverting 
(3-State) 
74F257A Quad 2-Line To 1-Line Selector/Multiplexer, Non-Inverting 
(3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F257 4.3ns 12mA 

74F257A 4.3ns 12mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10o/o; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F257N, N74F257AN 

16-Pin Plastic SO N74F257D, N74F257AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS . 74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

1on• 11n Data inputs 1.0/1.0 20µA/0.6mA 

s Common Select input 1.0/1.0 20µA/0.6mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

?_a-Y_jj_ Data outputs 150/33 3.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

15 
s 
OE 

Vee· Pin 1s 
GND• Pin 8 

2 3 5 6 11 10 14 13 

4 7 9 12 

6-302 

LOGIC SYMBOL(IEEE/IEC) 
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Data Selectors/Multiplexers 

LOGIC DIAGRAM 

OE 1aa 11a 

15 2 3 

Vee= Pin 16 
GND =Pin 8 

FUNCTION TABLE 
INPUTS 

OE s lo 

H x x 
L H x 
L H x 
L L L 

L L H 

H = High voltage level 
L = Low voltage level 
X = Don't care 

11 

x 
L 

H 

x 
x 

Z = High impedance "off' state 

November 1 , 1988 

OUTPUT 

y 

z 
L 

H 

L 

H 

~b 
6 

Product Specification 

FAST 7 4F257 I 7 4F257 A 

1ac 11c lad l1d s 

11 1a 14 13 1 
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Data Selectors/Multiplexers 

APPLICATION 

ENABLE --o C 
B 741'138 

91 

rA 
Yo Y1 Y2 Y3 

J J 1 -'-

Word A WordB WordC Word D WordE WordF 

~~ ~~ ~~ 
llllllll llllllll llllllll 
I oa l1a I Obi 1blocl 1elOd l1d 1oa 11a 1ObI1bloc I 1el Od 11d loa 11a I Obi 1bl0c I 1e10d l1d 

L< OE 74F257/257 A Le OE 74F257/257A Lei OE 74F257/257A ._ s ._ s ...___, s 
Ya Yb Ye Yd Ya Yb Ye yd Ya Yb Ye Yd 

I J I I I 1 
I I 

Product Specification 

FAST 74F257, 74F257A 

WordO WordH 

~~ 
llllllll 
loa 11a I Obi 1bl0c 11010d 11d 

L<: OE 74F257/257A .___ s 
Ya Yb Yo yd 

l l l 
I l 

}

4-Brr 
DATA 
BUS 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

'our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 tlc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

November 1, 1988 6-304 



Signetlcs FAST Products Product Specification 

Data Selectors/Multiplexers FAST 74F257, 74F257 A 

D C E ECT ICA CHA ACT R ST CS L R L R E I I (Over recommended O_Q_eratin_g free-air tem~rature ral}Q_e unless otherwise notedj_ 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%V_ec_ 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.3 v 

VOL Low-level output voltage 
Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 

V1H =MIN, 10L =MAX ±5%Vcc 0.35 0.50 v 
VIK Input clamp voltage Vee= MIN,~= llK_ -0.73 -1.2 v 

II 
· Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1ozH 
Off-state output current, Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, 
Low-level voltage applied 

Vee= MAX, V0 = 0.5V -50 µA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1ccH 
9.0 16.0 mA 

'F257 
1ccL Vee= MAX 14.5 22.0 mA 

Supply current4 · 1ccz 15.0 23.0 mA 
1cc (total) 1ccH 9.0 15.0 mA 

I 
'F257A 

l__cci_ Vee= MAX 14.5 22.0 mA 

1ccz 
15.0 23.0 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. · 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed lasty. 

4. Measure Ice with all outputs open and inputs grounded. 

AC ELECTRICAL CHARACTERISTICS for 'F257 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL :SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 3.0 7.0 

tPHL 1
0 

to Y
0 

2.0 3.5 5.5 2.0 6.5 
ns 

tPLH Propagation delay Waveform 1 4.5 8.0 13.0 4.5 15.0 ns 
tPHL Sto Y

0 
3.5 6.0 8.5 3.5 9.5 

tPZH Output Enable time to Waveform 2 3.0 6.0 7.5 3.0 8.5 ns 
tPZL High or Low level Waveform 3 3.0 6.0 7.5 3.0 8.5 

tPHZ Output Disable time from Waveform 2 2.0 4.0 6.0 2.0 7.0 ns 
tPLZ High or Low level Waveform 3 2.0 3.5 6.0 2.0 7.0 
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Data Selectors/Multiplexers FAST 74F257, 74F257 A 

AC ELECTRICAL CHARACTERISTICS for 'F257 A 
-"-

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 3.0 

tP...l:!l. !a_ toY.ll 2.0 3.5 5.0 2.0 

tPLH Propagation delay Waveform 1 5.5 7.5 9.5 5.0 

tPHL S to Yn 4.0 5.5 7.0 4.0 

tPZH Output Enable time to Waveform 2 4.5 6.5 7.5 4.5 

tPZL High or Low level Waveform 3 4.5 6.0 7.5 4.5 

tPHZ Output Disable time from Waveform 2 2.0 4.0 5.5 2.0 

tPLZ High or Low level Waveform 3 2.0 3.5 5.5 2.0 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Data and Select to Output 

Waveform 2. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

OE~ 
~, .. :tPLz , --

Yn ~VoL+0.3V 
Waveform 3. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLl-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

LvN 

RL 

11----- I W ----ti 

VM = 1.5V 

Input Pulse Definition 

Max 

7.0 
6.0 

10.5 
8.0 

8.5 
8.5 

6.0 
6.0 

AMP (V) 

OY 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

R1 = Termination resistance should be equal to ZOUT of 
pulse generators. 
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FAST Products 

FEATURES 

• Multifunction capability 
• Inverting data path 
• 3-state outputs 
• See 'F257 A for non-inverting 

version 

DESCRIPTION 

The 74F258/74F258A has four identical 
2-input multiplexers with 3-state outputs 
which select 4 bits of data from two 
sources under control of a common Select 
(S) input. The 10n inputs are selected 
when the Select input is Low and the 1

1 
n 

FAST 7 4F258 I 7 4F258A 
Data Selectors/Multiplexers 
74F258 Quad 2-Line To 1-Llne Selector/Multiplexer, Inverting (3-State) 
74F258A Quad 2-Llne To 1-Llne Selector/Multiplexer, Inverting 

(3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F258 3.8ns 10.7mA 

74F258A 3.5ns 14mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F258N, N74F258AN 

16-Pin Plastic SO N74F258D, N74F258AD 

inputs are selected when the Select input INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
is High. Data appears at the outputs in in
verted form.The 'F258fF258A is the logic 
implementation of a 4-pole, 2-position 
switch where the position of the switch is 
determined by the logic level supplied to 
the Select input. Outputs are forced to a 
high impedance "off" state when the Out
put Enable input (OE) is High. All but one 

PINS 

1on• 11n 

s 
OE 

Ya-Yd 
device must be in high impedance state to NOTE: 

DESCRIPTION 

Data inputs 

Common Select input 

Output Enable input (active Low) 

Data outputs 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µAI0.6mA 

1.0/1.0 20µA/0.6mA 

150/40 3.0mA/24mA 

avoid currents that would exceed the One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

maximum ratings if the outputs are tied 
together. Design of the output signals 
must ensure that there is no overlap when 
outputs of 3-state devices are tied to-
gether. 

The 'F258A is the faster version of 'F258. 

PIN CONFIGURATION 

TOP VIEW 

October 7, 1988 

LOGIC SYMBOL 

15 
s 
OE 

Vee-Pin 16 
GND-Pin8 

2 3 5 6 11 10 14 13 

4 7 9 12 
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LOGIC SYMBOL(IEEE/IEC) 
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Data Selectors/Multiplexers 

LOGIC DIAGRAM 

OE I Oa I 1 a . I Ob ~ b 

15 2 3 5 6 

Vee= Pin 16 

GND =Pin 8 

FUNCTION TABLE 

INPUTS 

OE s lo 

H x x 
L H x 
L H x 
L L L 

L L H 

H = High voltage level 
L = Low voltage level 
X = Don't care 

1, 

x 
L 

H 

x 
x 

Z = High impedance "off' state 

October 7, 1988 

OUTPUT 

y 

z 
H 

L 

H 

L 

Product Specification 

FAST 7 4F258, 7 4F258A 

10c 11c IQd l1d S 

11 10 14 
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Data Selectors/Multiplexers FAST 7 4F258 I 7 4F258A 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 48 mA 

TA Operating· free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS _(Over recommended ~erati1!9. free-air tem~rature ral}g_e unless otherwise notedi 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.3 v 

Vee= MIN, v,L =MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H = MIN, 10 L = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 'i_ = 'iK_ -0.73 -1.2 v 

1, 
Input current at maximum 

V cc = MAX, V
1 
= 7.0V 100 µA 

input voltage 

llH High-level input current Vee= MAX, v_l = 2.7V 20 µA 

llL Low-level input current V cc = MAX, V_l_ = 0.5V -0.6 mA 

1oZH 
Off-state output current, 

Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1oZL 
Off-state output current, Vee= MAX, Vo= 0.5V -50 µA 
High-level voltage applied 

1os Short circuit output current 3 Vee= MAX -60 -150 mA 

1ccH 11n= 4.5V, OE= Ion= S= GND 8.5 11.5 mA 

1cc Supply current (total) 1ccL Vee= MAX 11n= S= 4.5V, OE= Ion= GND 17 23 mA 

1ccz 11n= OE= 4.SV, Ion= S= GND 16 22 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 
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Data Selectors/Multiplexers FAST 74F258, 74F258A 

AC ELECTRICAL CHARACTERISTICS 
74F2S8 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= sv±10% 

UNIT CL :SOpf CL :SOpf 
RL =soon RL :SOOn 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 4.0 6.0 2.5 7.0 

tPHL In to Yn 1.0 2.5 4.7 1.0 5.5 
ns 

tPLH Propagation delay Waveform 2 3.5 6.5 8.5 3.5 9.5 ns 
tPHL Sto Yn 2.5 6.0 9.5 2.5 11.0 

tPZH Output Enable time to Waveform 3 3.0 5.9 7.5 3.0 8.5 ns 
tPZi High or Low level Waveform 4 3.0 5.5 7.5 3.0 8.5 

tPHZ Output Disable time to Waveform 3 2.0 3.5 6.0 2.0 7.0 ns 
tPLZ High or Low level Waveform 4 2.0 3.5 6.0 2.0 7.0 

AC ELECTRICAL CHARACTERISTICS 
74F258A 

TA= +2S°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vec=SV vce=SV±10% 

UNIT CL :SOpf CL ::SOpf 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 2.5 7.0 

tPHL ~to'Y.n. 1.0 2.5 4.0 1.0 4.5 
ns 

tPLH Propagation delay Waveform 2 3.5 6.5 8.0 3.5 9.0 ns 
tPHL Sto Y.n. 2.5 6.0 8.0 2.5 9.0 

tPZH Output Enable time to Waveform 3 4.0 6.0 7.5 3.5 8.5 ns 
tPZi High or Low level Waveform 4 4.0 5.5 7.5 3.5 8.5 

tPHZ Output Disable time to Waveform 3 2.0 3.5 5.5 2.0 6.5 ns 
t!Y.. High or Low level Waveform 4 2.0 3.5 5.5 2.0 6.0 
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Data Selectors/Multiplexers 

AC WAVEFORMS 

OE 

Waveform 1. Propagation Delay, 
Data to Output 

s 

Waveform 3. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Product Specification 

FAST 7 4F258, 7 4F258A 

Waveform 2. Propagation Delay, 
Select to Output 

OE 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 
pulse generators. 

October 7, 1988 

FAMILY 

74F 

6-311 

tw AMP (V) 

ov 
tn._ (t1) 

tTLH (t,) 

tw ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

AmpUtude Rep.Rate tw 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• Combines demultiplexer and 8-blt 
latch 

• Serial-to-parallel capability 
• Output from each storage bit 

available 
• Random (addressable) data entry 
• Easily expandable 
• Common reset Input 
• Useful as a 1-of-8 actlve"Hlgh 

decoder 

DESCRIPTION 

FAST 74F259 
Latch 

Product Specification 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
TYPE DELAY (TOTAL) 

74F259 7.5ns 31mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70"C 

16-Pin Plastic DIP N74F259N 

16-Pin Plastic SO N74F259D The 74F259 addressable latch has four 
distinct modes of operation which are 
selectable by controlling the Master Reset 
(MR) and Enable (E) inputs (see Function INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Table). In the addressable latch mode, 
data at the Data inputs is written into the 
addressed latches. The addressed 
latches will follow the Data input with all 
unaddressed latches remaining in their 
previous states. In the store mode, all 
latches remain in their previous states and 
are unaffected by the Data or Address 
inputs. To eliminate the possibility of en

PINS 

D 

Ao' A1 'A2 

E 
MR 

0 0- 0 1 

tering erroneous data in the latches, the NOTE: 

DESCRIPTION 

Data input 

Address inputs 

Enable input (active Low) 

Master Reset inputs (active Low) 

Data outputs 

74F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

50/33 1.0mA/20mA 

Enable should be held High (inactive) One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

while the address lines are changing. In 
the 1-0f-8 decoding or demultiplexing 
mode (MR=E=Low), addressed outputs 
will follow the level of the Data input, with 
all other outputs Low. In the Master Reset 
mode, all outputs are Low and unaffected 
by the Address and Data inputs. 

PIN CONFIGURATION 

TOP VIEW 

April 11, 1989 

LOGIC SYMBOL 

14 

15 MR 

Vee• Pin 1s 
GND- Pina 

13 

4 5 6 7 9 10 11 12 
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Latch 

LOGIC DIAGRAM 

Vee· Pin 1s 
GND- Pin B 

April 11, 1989 

Product Specification 

FAST 74F259 

11 

10 

D 13 

E ~14'--~l::»___._---<ll.....J 

MA" ...:..:1s'---~1;:.o--------+t+H-1H-i--i 
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Latch 

FUNCTION TABLE 
INPUTS OUTPUTS 

MR E D Ao A, A2 oo 01 02 03 

L H x x x L L L L L 
L L d L L L O=d L L L 

L L d H L L L O=d L L 
L L d L H L L L O=d L 

L L d H H H L L L L 

H H x x x x % q, q2 q3 
H L d L L L O=d q, q2 % 
H L d H L L % O=d q2 % 
H L d L H L % q, O=d % 

H L d H H H qo q1 q2 q3 

H High voltage level 
L Low voltage level 
X Don't care 
d High or Low data one setup time prior to the Low-to-High Enable transition 

Lower case letters indicate the state of the referenced output established during the last 
cycle in which it was addressed or cleared. 

04 

L 
L 
L 
L 

L 

q4 

q4 

q4 

q4 

q4 

Product Specification 

FAST 74F259 

05 06 07 OPERA TING MODE 

L L L Master Reset 
L L L 
L L L Demultiplex 
L L L (active-High decoder 

when D=H) 

L L O=d 

qs Cle q7 Store (do nothing) 

qs % q7 

qs Cle q7 

qs Cle q7 Addressable 
Latch 

qs % O=d 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Latch FAST 74F259 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%~ 2.5 v 
VOH High-level output voltage 

V1H = MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current' vce=MAX -60 -150 mA 

ICC 
1eeH Vee= MAX 

24 46 mA 
Supply current (total) 

1ceL 
37 75 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vee= sv. TA= 25°C. 
3. To reduce the effect of extemal noise during test. 
4. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Latch FAST 74F259 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA :0°Cto +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=5V Vee :5V±10% 

UNIT CL :50pF CL :50pF 
RL = 500.Q RL :500.Q 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

4.0 7.0 9.0 4.0 10.0 
ns 

tPHL Oto On 3.0 5.0 7.0 2.5 7.5 

tPLH Propagation delay Waveform 1 4.5 8.0 10.5 4.5 12.0 ns 
tPHL E to On 3.0 5.0 7.0 3.0 8.0 

tPLH Propagation delay Waveform 2 5.0 10.0 14.0 5.0 14.5 ns 
tPHL An toQn 4.0 8.5 9.5 4.0 10.0 

tPHL 
Propagation delay 
MR to Qn 

Waveform 3 5.0 7.0 9.0 4.5 10.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDltlON 
Vee= 5V Vee :5V±10% 

UNIT CL :50pF CL :50pF 
RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 

t
5
(H) SetupJime, High or Low 

Waveform 4 
3.0 3.0 

t
5
(L) D to E 6.5 7.0 ns 

th(H) Hold ti_me, High or Low 
Waveform 4 

0 0 
th(L) D toE 0 0 ns 

t
5
(H) Setup .!!.r;ne. High or Low 

Waveform 5 
2.0 2.0 

t
5
(L) An to E 2.0 2.0 ns 

th(H) Hold time, High or Low 
Waveform 5 

0 0 
th(L) An to t 2 0 0 ns 

fy.(L) E Pulse width, Low Waveform 1 7.5 8.0 ns 

fy.(L) 1VlR Pulse width, Low Waveform 3 3.0 3.0 ns 

NOTES: 
1.The Address to Enable setup time is the time before the High-to-Low Enable transition that the Address must 
be stable so that the correct latch is addressed and the other latches are not affected.· 
2.The Address to Enable hold time is the time before the Low-to-High Enable transition that the Address must 

be stable so that the correct latch is addressed and the other latches are not affected. 
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Latch FAST 74F259 

AC WAVEFORMS 

D 

Waveform 1. Propagation Delay, Enable Input D 
To Output, Enable Pulse Width 

tw(L) 
MR 

~~--~-t_P_H_L~~V~M""---~~~-----
Waveform 3. Master Reset Pulse Width And 

Master Reset to Output Delay 

Waveform 2. Propagation Delay Address To Output 

Waveform 4. Data Setup And Hold Times 

Waveform 5. Address Setup And Hold Times 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

tw AMP(V) 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 

April 11, 1989 

FAMILY 

74F 

6·317 

ov 

tTHdtt> 

tnll(t) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate •w 1TLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

PIN CONFIGURATION 

TOP VIEW 

November 29, 1988 

FAST 74F260 
Gate 
Dual 5-lnput NOR Gate 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F260 3.5 ns 

ORDERING INFORMATION 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

6mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F260N 

N74F260D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

D na' Dnb' Dnc' Dnd' Dne Data inputs 1.0/1.0 20µAI0.6mA 

00,01 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 2 3 12 13 8 9 10 11 4 

Vee· Pin 14 
GND• Pin 7 

5 6 

6-318 
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Gate 

LOGIC DIAGRAM 

D 1 
Oa 

2 
DOb 

D 3 
Oc 

D 12 
Od 

D 13 
Oe 

D 8 
1a 

9 
D1b 

Vee= pin 14 

GND =pin 7 

FUNCTION TABLE 

0 na Dnb 

H x 
x H 

x x 
x x 
x x 
L L 

H = High voltage level 
L = Low voltage level 
X =Don't care 

INPUTS 

0 nc 

x 
x 
H 

x 
x 
L 

Product Specification 

FAST 74F260 

OUTPUT 

Dnd one a n 

x x L 

x x L 

x x L 

H x L 

x H L 

L L H 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Gate FAST 74F260 

DC ELECTRICAL CHARACTERISTICS _(_Over recommended QQ_eratill9_free-air tem~ature ral'}Q_e unless otherwise notedl 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.4 v 
I 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H = MIN, 10 L =MAX ±5%Vcc 0.30 0.50 v 
VIK Input clamp voltage Vee= MIN, 11=1 1K -0.73 -1.2 v 

II Input current at maximum V cc = MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current 3 Vee= MAX -60 -150 mA 

I 1ccH V1N=GND 4.6 6.5 mA 
1cc Supply current (total) 

l 1ccL 
Vee= MAX 

V1N=4.5V 7.3 9.5 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 

tPHL Dna' Dnb' Dnc' Dnd' Dne to On 
Waveform 1 

AC WAVEFORMS 

0na • Ctib· 0nc 
0nd •

0
ne 

Waveform 1. For Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 

November 29, 1988 6-320 

Min 

2.5 
1.5 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee :SV Vee= sV±10% 
UNIT CL :SOpF CL :SOpF 

RL :soon RL =soon 

Typ Max Min Max 

4.0 5.5 2.0 6.5 
2.5 4:0 1.0 4.5 ns 
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Gate 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

November 29, 1988 

FAMILY 

74F 

6-321 

Product Specification 

FAST 74F260 

lw AMP(V) 

ov 
ITHL(t~ 

tTLJt(I ~ 

tw ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Synchronous counting and 

loading 

• Built-in look-ahead carry 
capability 

• Count frequency 115 MHz typ 
• Supply current 95mA typ 

DESCRIPTION 

The 74F269 is a fully synchronous 8-stage 
Up/Down Counter featuring a preset capabil
ity for programmable operation, carry look
ahead for easy cascading and a U/O input to 
control the direction of counting. All state 
changes, whether in counting or parallel 
loading, are initiated by the rising edge of the 
clock. 

PIN CONFIGURATION 

TOP VIEW 

January 3, 1989 

FAST 74F269 
Counter 
8-Bit Bidirectional Binary Counter 
Product Specification 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F269 115MHz 95mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°c 

24-Pin Plastic Slim Dip (300 mil) N74F269N 

24-Pin Plastic SOL N74F269D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

~-Pi Parallel Data inputs 1.0/1.0 20µAI0.6mA 

PE Parallel Enable input (active Low) 1.0/1.0 20µA/0.6mA 

uro Up/Down count control input 1.0/1.0 20µA/0.6mA 

CEP Count Enable Parallel input (active Low) 1.0/1.0 20µAI0.6mA 

CET Count Enable Trickle input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock input 1.0/1.0 20µA/0.6mA 

TC Terminal Count output (active Low) 50/33 1.0mA/20mA 

00-07 Flip-flop outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

23 2'l 21 20 18 17 16 15 

24 

12 

13 

11 

PE 

u;o 
CEP 

CET 

CP 

Vee· Pin 19 

GND- Pin 7 

TC o--14 

2 3 4 5 6 8 9 10 

6-322 
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Counter 

LOGIC DIAGRAM 

Vee =pin19 
GND=pin 7 

January 3, 1989 
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Counter 

MODE SELECT-FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

CP U/D CEP CET PE pn an TC 

i x x x I I L (a) 
i x x x I h H (a) Parallel load 

i h I I h x Count up (a) Count up 

i I I I h x Count down (a) Count down 

i x h I h x qn (a) 
i x x h h x qn H Hold (do nothing) 

H High voltage level 
h High voltage level one setup prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one setup prior to the Low-to-High clock transition 
q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 
X = Don't care 
i = .1.Q.w-to-High clock transition 
(a) = TC is Low when CET is Low and the counter is at Terminal Count. The Terminal Count up is with all On 
outputs High andTerminal Count Down is with all On outputs Low. 

APPLICATION 

CP -.~~~~~~~~~~--..,..._~~~~~~~~~--~~~~~~~~~~--1,___ 

u10-+-+-~~~~~~~~~------~~~~~~~~~-+----~~~~~~~~~------~--

PE-+-;-..--~~~~~~~~--1--+-.-~~~~~~~~-+-+-.-~~~~~~~~--t-r-.--~~-.. 

CP 

CEP 

CET 

TC 
CP 

TC TC 

CET CET 

= 
'--~~~~~~~~~~~---~~~~~~~~~~---~~-+ 

Product Specification 

FAST 74F269 

TC 

Least significant 4-blt counter Most significant 4-blt counter 
Figure 1 

Synchronous multistage counting scheme 
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Counter FAST 74F269 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

11N Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, v,L =MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, v,L =MAX ±10%Vec 0.30 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vcc 0.30 0.50 v 
VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, 
Input current at maximum 

V cc= MAX, V1 = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current Vee= MAX, v, = 0.5V -0.6 mA 

1os Short circuit output curren~ Vee= MAX -60 -150 mA 

1ccH 
PE=CET =CEP=U/D=GND, 

93 120 mA 
1cc Supply current (total) Vee= MAX 

P n=4.5V, CP= i 

ICCL 
PE=CET =CEP=U!D=GND, 98 125 mA 
P n=GND, CP= i 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c = SV, TA = 25°C. 
3. Not more than one output s<fiould be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Counter FAST 74F269 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV vee=SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 115 85 MHz 

tPLH Propagation delaL_ Waveform 1 3.0 6.0 8.5 3.0 9.0 ns 
tPHL CP to On (Load, PE,:,Low) 4.0 6.5 8.5 4.0 9.0 

tPLH Propagation delay_ Waveform 1 3.0 6.0 9.0 3.0 10.0 

tPHL CP to On (Count, PE=High) 4.5 7.0 10.0 4.0 10.5 ns 

tPLH Propa~on delay Waveform 1 4.5 6.5 9.5 4.0 10.5 

tPHL CP to TC 5.0 6.5 9.5 5.0 10.0 
ns 

tPLH ~agation delay Waveform 2 3.5 6.0 9.0 3.0 10.0 

tPHL CET to TC 3.5 6.5 9.0 3.0 10.0 ns 

tPLH PrQQagation delay Waveform 3 4.5 7.0 9.0 4.0 10.0 ns 
tPHL U/D to TC 4.5 7.0 9.5 4.0 10.0 

I 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV vee=SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 2.0 2.5 
t:(L) Pn to CP Waveform 4 2.0 2.5 ns 

th(H) Hold time, High or Low 0 0 
th(L) Pn to CP Waveform 4 1.0 1.0 ns 

t
5
(H) Setup time, High or Low 5.0 5.5 

t
5
(L) PE to CP Waveform 4 5.5 6.5 ns 

th(H) Hold time, High or Low 0 0 
th(L) PE to CP Waveform 4 0 0 ns 

t (H) Setup timE,ligh or Low 
Waveform 5 

4.5 5.0 
t:(L) ~ore toCP 5.5 6.5 ns 

th(H) Hold time, High or Low 
Waveform 5 

0 0 
th(L) ~orCETtoCP 0 0 ns 

t (H) Setup time, High or Low Waveform 6 5.5 6.5 ns 
t:(L) u/5 to CP 5.5 6.5 

th(H) Hold time, High or Low Waveform 6 0 0 ns 
th(L) U/15 to GP 0 0 

\y(H) GP Pulse width, Waveform 1 4.0 4.0 ns 
\.:,(L) High or Low 4.5 5.0 
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Counter FAST 74F269 

TIMING DIAGRAM (Typical Load, Count and Inhibit Sequence) 

PE 

Po__r-:1~/WW/W~-~ 

P2_j 

P3_j 

P4_j 

P5_j 

Ps_j 

P7 _j 

CP 

U/D 

CEPand CET 

TC 

Sequence 

Januarv 3. 1989 

I 

:1~JmW~-a 
I 

:af&:M~i@k-
• 

:W/:f.W&JiJPN~fdW-
• 

I 

I 25311 254 255 0 1 --1 
Load ~Count Up ......,.. 

6-327 

2 

Inhibit 

255 254 253 

Count Down __.. 
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Counter 

AC WAVEFORMS 

CET 

Waveform 1. 
Propagation Delay, Clock Input to Output, Clock 

Pulse Width, and Maximum Clock Frequency 

U/D 

TC 

Waveform3. 
Propagation Delay, Up/Down Count Control Input to 

Terminal Count Output 

CE'P f"~"""~::;._--::;:.:~~~~ 

CP 

Q n ______ c_o_u_nt _____ ><=~-----N_o __ c_ha_n_g_e ______ ~ 
Waveform 5. 

Count Enablea Setup and Hold Times 

U/D 

Waveform2. 

Propagation Delay, CET Input to 
Terminal Count Output 

Waveform4. 

Product Specification 

FAST 74F269 

Parallel Data and Parallel Enable Setup and Hold Times 

Q Count Down X Count Up >C n _____ _ 

Waveform&. 
Up/Down Count Control Setup and Hold Times 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

January 3, 1989 

FAMILY 

74F 

6-328 

-------- t w -----... AMP(V) 

------ t w ------c ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High Impedance NPN base Inputs 

for reduced loading (20µA In Low 
and High states) 

• Ideal buffer for MOS microproces
sor or memory 

• Eight edge-triggered D-type flip
flops 

• Buffered common clock 
• Buffered asynchronous Master 

Reset 
• See 'F377 for clock enable version 
• See 'F373 for transparent latch 

version 
• See 'F37 4 for 3-state version 

DESCRIPTION 

The 74F273 has eight edge-triggered D
type flip-flops with individual D inputs and 
Q outputs. The common buffered Clock 

FAST 74F273 
Flip-Flop 

Octal D Flip-Flop 
Product Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F273 125MHz 66mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°Cto +70°C 

20-Pin Plastic DIP N74F273N 

20-Pin Plastic SOL N74F273D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 1.0/0.033 20µA/20µA 

MR Master Reset input (active Low) 1.0/0.033 20µA/20µA 

CP Clock Pulse input (active rising edge) 1.0/0.033 20 A/20 A 

00-07 Data outputs 50/33 1.0mA/20mA 

(CP) and Master Reset (MR) inputs load NOTE: 

and reset (clear) all flip-flops simu ltane- One (1.0) FAST Unit Load is defined as: 20µA in the High state and o.smA in the Low state. 

ously. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition, is 
transferred to the corresponding flip-flop's 
Q output. 

PIN CONFIGURATION 

MR Vee 

Oo 07 

Do D7 

D1 Ds 

01 05 

02 05 

D2 D5 

D3 D4 

03 o. 

GND ep 

Anril ?? 1988 

All outputs will be forced Low independ
ently of Clock or Data inputs by a Low 
voltage level on the MR input. The de
vice is useful for applications where the 

LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

Do D, Dz D3 D4 D5 D6 D7 
11 eP 

MR 
ao a, 0203 04 05 06 ~ 

2 5 6 9 12 15 16 19 

Vee. Pin 20 

GND· Pin 10 

6-329 

true ~ut only is required and the CP 
and MR are common to all elements. 

LOGIC SYMBOL(IEEE/IEC) 

853-0066-93021 



Signetics FAST Products 

Flip-Flop 

LOGIC DIAGRAM 

CP 

MR 

Vee· Pin 20 
GND-Pin 10 

FUNCTION TABLE 

INPUTS 

MR CP on 
L x x 
H i h 

H i I 

H High voltage level 

OUTPUTS 
OPERATING MODE 

Qo· 07 

L Reset (clear) 

H Load ·1 • 

L Load ·o· 

h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 
i Low-to-High clock transition 

Product Specification 

FAST 74F273 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature ~5 to +150 oc 

April 22, 1988 6-330 
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Flip-Flop FAST 74F273 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 ac 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

MR&CP Vee= MIN, VIL= o.ov,
3 

±10%Vcc 2.5 v 

inputs V1H = 4.5V,3 100 =MAX ±5%Vcc 2.7 3.4 v 

VOH High-level output voltage 

other Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

inputs 
VIH =MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H =MIN, IOL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= O.OV, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -20 µA 

1os Short circuit output current 4 
Vee= MAX -60 -150 mA 

Supply current l 1ccH 
65 85 mA 

1cc (total) l 1ccL 
Vee= MAX 

68 88 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV. TA = 25°C. 
3. To reduce the effect of external noise during test. 
4. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

A nril ?? 1 QAA 6-331 
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Flip-Flop FAST 74F273 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee :SV±10% 

UNIT CL :SOpF CL :SOpF 
RL :soon RL :soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 115 125 100 MHz 

tPLH Propagation delay 4.0 7.5 9.5 4.0 10.5 

tPHL CPn to an Waveform 1 4.0 7.5 9.5 4.0 10.5 ns 

tPHL 
...fr.opagation delay 
MR to an Waveform 2 4.0 5.5 8.5 3.5 9.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee =.sv ±10% 

UNIT CL :50pF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 3.0 3.0 
t!(L) Dn to CP Waveform 3 3.0 3.0 ns 

th(H) Hold time, High or Low 0.0 0.0 
th(L) Dn to CP Waveform 3 0.0 0.0 ns 

t (H) CP Pulse width, 4.0 4.0 
t:(L) High or Low Waveform 1 5.0 5.5 ns 

Master Reset Pulse width, 3.5 4.5 
tw(L) Low Waveform 2 ns 

Recovery time 
Waveform 2 

8.5 9.0 
tREC MR to CP ns 

April 22, 1988 6-332 
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Flip-Flop 

AC WAVEFORMS 

1/f MAX 

CP 

.... ~~v_M~~~~-t-P_L_,H~~v-M~~-
Waveform 1. Propagation Delay, Clock Input To Output, 

Clock Pulse Width, and Maximum Clock Frequency 

CP 

MR 

CP 

Product Specification 

FAST 74F273 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Data Setup And Hold Times 

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

I W 

I THL(I,) 

lyLJi(l,l 

I W 

VM = 1.SV 

Input Pulse Definition 

DEFINITIONS 
INPUT PULSE REQUIREMENTS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

A .... ril ?? 1QAA 

FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH 

1MHz 500ns 2.5ns 

AMP(V) 

ov 

OV 

tTHL 

2.5ns 
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FAST Products 

FEATURES 
• High impedance NPN base inputs for 

reduced loading (20µA in Low and 
High states) 

• Buffered inputs--one normalized load 
• Word length easily expanded by 

cascading 

DESCRIPTION 

The 74F280A is a 9-bit Parity Generator or 

Checker commonly used to detect errors in high 

speed data transmission or data retreival sys

tems. Both Even ( I:E) and Odd ( I:0 ) parity out-

puts are available for generating and checking 

FAST 7 4F280A, 7 4F280B 
Parity Checker Generator 
9-Bit Odd/Even Parity Generator/Checker 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F280A 6.5ns 26mA 

74F2808 5.5ns 26mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= SV±10%; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F280AN, N74F280BN 

14-Pin Plastic SO N74F280AD, N74F280BD 

even or odd parity on up to 9 bits. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

The Even ( ~) parity output is High when an 
even number of data inputs (10-1 8) are High. The 

Odd ( l:a) parity output is High when an odd 
number of data inputs are High. 

NOTE: 

PINS 

10-18 

~, i:o 

DESCRIPTION 

Data inputs 

Parity outputs 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/0.033 20µA/20µA 

50/33 1.0mA/20mA 

Expansion to larger word sizes is accomplished One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

by tying the Even ( I:E) outputs of up to nine 

parallel devices to the data inputs of the final 

stage. This expansion scheme allows an 81-bit 

data word to be checked in less than 20ns. 

The 74F2808 is a faster version of 74F280A. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

8 
2K 

Vee 
8 9 10 11 12 13 1 2 3 

9 

17 15 10 
lo I 1 12 13 14 15 16 17 1a 

NC 14 11 
i:e 

5 

le 13 
12 

12 l:E l:o 
13 6 

Eo 
I:o 

I 1 
6 2 

GND 
4 

TOP VIEW Vee =Pin 14 

GND=Pin 7 

November 29, 1988 6-334 853-0363-95210 
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Parity Generator Checker 

LOGIC DIAGRAM 

Vee= pin 14 

GND =pin 7 

FUNCTION TABLE 

INPUTS 

Number of High data inputs (1 0-1
8

) 

Even ------ 0, 2, 4, 6, 8 

Odd ------1, 3, 5, 7, 9 

H = High voltage level 
L = Low voltage level 

OUTPUTS 

Lr: ~o 

H L 

L H 

Product Specification 

FAST 7 4F280A, 7 4F280B 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Yee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

November 29, 1988 6-335 
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Parity Generator Checker FAST 74F280A, 74F280B 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 ac 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

V cc = MIN, V1L = MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
V1H = MIN, IOL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

V cc= O.OV, V1 = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

llL Low-level input current V cc = MAX, V1 = 0.5V -20 µA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
Supply current (total) Vee= MAX 26 35 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. AlltypicalvaluesareatVc =5V,TA=25°C. 
3. Not more than one output siould be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Parity Generator Checker 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay Waveform 1,2 
tPHL !o_- ~to~ 'F280A 
tPLH Propagation delay Waveform 1,2 
tPHL 10 - 18 to Lo 

tPLH Propagation delay 
Waveform 1,2 

tPHL 10 - 18 to LE 

tPLH Propagation delay 
'F280B 

tPHL 10 - 18 to Lo Waveform 1,2 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Inverting Outputs 

Min 

5.0 
9.0 

6.5 
7.0 

4.0 
4.0 

4.0 
4.0 

Product Specification 

FAST 7 4F280A, 7 4F280B 

LIMITS 

TA= +2S°C TA :O°C to +70°C 

Vee= sv Vee= sv±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

7.0 9.0 5.0 10.0 ns 
11.1 13.0 7.5 14.5 

8.6 10.5 6.5 11.0 ns 
9.1 12.0 6.0 13.0 

6.5 9.0 3.5 10.0 
7.0 10.0 3.5 11.0 ns 

6.5 9.0 3.5 10.0 
7.0 10.0 3.5 11.0 ns 

Waveform 2. Propagation Delay For 
Non-Inverting Outputs 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

F\ = Termination resistance should be equal to ZOUT of 
pulse generators. 

November 29, 1988 

FAMILY 

74F 

6-337 

t w AMP(V) 

ov 
tTHL(t 1) 

tTLH(t,) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 
FAST Products 

FEATURES 

• High speed 4-bit binary addition 
• Cascadable in 4-bit increments 

• Fast internal carry look-ahead 

DESCRIPTION 

The 74F283 adds two 4-bit binary words 
(~n plus 8n) plus the incoming carry. The 
binary sum appears on the sum outputs 
(I0-I3) and the outgoing carry (GOUT) 
according to the equation: 

GIN+ 2o(Ao +Bo)+ 21 (A1 + 81) + 22(A2 + 

82) + 23(A3 +83) 

=Io + 22,1 + 4I2 + 8I3 + 16GOUT 

where(+)= plus 

Due to the symmetry of the binary add 
function, the 'F283 can be used with 
either all active-High operands (positive 
logic) or with all active-Low operands 
(negative logic). See Function Table. In 
case of all active-Low operands (negative 
logic) the results I.1-I4 and GOUT should 
be interpreted also as active-Low. With 
active-High inputs, C

1
N cannot be left 

open; it must be held Low when no "carry 
in" is intended. Interchanging inputs of 
equal weight does not affect the 
operation, thus A0, 80, G

1
N can arbitraily 

be assigned to pins 5, 6, 7, etc. 

Due to pin limitations, the intermediate 
carries of the 'F283 are not brought out for 
use as inputs or outputs. However, other 
means can be used to effectively insert a 
carry into, or bring a carry out from, an 

PIN CONFIGURATION 

L, Vee 

82 

A1 A2 

I2 

A3 

83 

Is 

TOP VIEW 

March 3, 1989 

FAST 74F283 
4-Bit Binary Full Adder With Fast Carry 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F283 6.5ns 40mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +10°c 

16-Pin Plastic DIP N74F283N 

16-Pin Plastic SO N74F283D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 A operand inputs 1.0/2.0 20µA/1.2mA 

Bo- 83 B operand inputs 1.0/2.0 20µA/1 .2m:\ 

CIN Carry input 1.0/1.0 20µA/0.6mA 

GOUT Carry output 50/33 1.0mA/20mA 

I-0-I-3 Sum outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

intermediate stage. 
Figure a shows how to make a 3-bit adder. 
Tying the operand inputs of the fourth 
adder (A3, 83) Low makes I.3 dependent 
only on, and equal to, the carry from the 
third adder. Using somewhat the same 
principle, Figure b shows a way of dividing 
the 'F283 into a 2-bit and a 1-bit adder. 
The third stage adder (A2, 82, I.2) is used 
as means of getting a carry (G10) signal 
into the fourth stage adder (via A2 and 82) 
and bringing out the carry from the sec
ond stage on I.2. Note that as long as A2 
and 82 are the same, whether High or 

LOGIC SYMBOL 

5 6 3 2 14 15 12 11 

Ao80A1 81A282 A3 83 

C1N Cour 

IoI1 ~ I.3 

4 1 13 10 

Vee· Pin 16 
GND- Pin 8 

6-338 

Low, they do not influence I.2. Similarly, 
when A2 and 82 are the same, the carry 
into the third stage does not influence the 
carry out of the third stage. 
Figure c shows a method of implementing 
a 5-input encoder where the inputs are 
equally weighted. The outputs I 0, I.1 
and I 2 present a binary number equal to 
the number of inputs 10 - 1

4 
that are true. 

Figure d shows one method of imple
menting a 5-input majority gate. When 
three or more of the inputs 10 - 1

4 
are true, 

the output M4 is true. 

LOGIC SYMBOL(IEEE/IEC) 

I 
5 

} 3 
14 

12 

L{ 
4 

6 13 

2 } 10 
15 
11 

7 
Cl co 9 

853-0364-95944 
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4-Bit Adder 

LOGIC DIAGRAM 

FUNCTION TABLE 
PINS 

Logic levels 

Active High 

Active Low 

H = High voltage level 
L = Low voltage level 

M~rch 3. 1989 

CIN 

L 

0 

1 

Ao 

L 

0 

1 

A1 A2 A3 Bo 81 

H L H H L 

1 0 1 1 0 

0 1 0 0 1 

82 83 I.o I.1 

L H H H 

0 1 1 1 

1 0 0 0 

6-339 

I.2 I.3 

L L 

0 0 

1 1 

COUT 

H 

1 

0 

Product Specification 

FAST 74F283 

Example: 
1001 
1010 

10011 
(10+9=19) 
(carry+5+6=12) 
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4-Bit Adder 

APPLICATIONS 

c3 
Figure a 3-bit adder 

L 

Figure c 5-input Encoder 

Product Specification 

FAST74F283 

11 

Lo !1 c2 !10 

Figure b 2-bit and 1-bit adder 

M4 
Figure d 5-input majority Gate 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 .mA 

TA Operating free-air temperature range Oto +70 "C 

1sTG Storage temperature 
.· 

-65 to +150 oc 

March 3, 1989 6-340 
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4-Bit Adder FAST 74F283 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS jOver recommended OQeratin_g_ free-air tem_Q_erature ran_g_e unless otherwise notedj_ 

TEST CONDITIONS 1 LIMITS 
SYMBOL PARAMETER 

Typ2 
UNIT 

Min Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.4 v 
Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 

VOL Low-level output voltage 
V1H =MIN, 10 L =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = l.IK -0.73 -1.2 v 

II 
Input current at maximum Vee= MAX, V

1 
= 7.0V 100 µA 

input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

11L Low-level input current 1 CIN only V cc = MAX, V1 = 0.5V 
-0.6 mA 

J An, Bn -1.2 mA 

1os Short circuit output current 3 
Vee= MAX -60 -150 mA 

1cc Supply current (total)4 
Vee= MAX 40 55 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

4. 'cc should be measured with all outputs open and the following conditions: 
Condition 1: all inputs grounded 
Condition 2: all B intputs Low, other inputs at 4.SV 
Condition 3: all inputs at 4.SV 

~A<:>rrh ."I 1 QAQ 6-341 
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4-Bit Adder 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1, 2 

tf'.l:il CM to Li 

tPLH Propagation delay Waveform 1, 2 
tPHL Ai or B1 to Lj_ 

tPLH Propagation delay 
Waveform 2 

tPHL CIN to GOUT 

tPLH Propagation delay 
Waveform 1, 2 

tPHL Ai or Bi to GOUT 

AC WAVEFORMS 

Waveform 1. Propagation Delay 
Operands and Carry inputs to Outputs 

Product Specification 

FAST 74F283 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

vcc=SV vcc=SV±10% 
UNIT CL :SOpF CL= SOpF 

RL =soon RL =soon 
Min Typ Max Min Max 

3.5 7.0 9.5 3.0 10.5 
4.0 7.0 9.5 3.5 10.5 

ns 

3.5 7.0 9.5 2.5 10.5 ns 
3.5 7.0 9.5 3.5 10.5 

3.5 5.7 7.5 3.5 8.5 
3.0 5.4 7.0 2.5 8.0 ns 

3.5 5.7 7.5 3.0 8.5 
2.5 5.3 7.0 2.5 8.0 

ns 

Waveform 2. Propagation Delay 
Operands and Carry inputs to Outputs 

NOTE: For all waveforms,VM =1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZouT of 
pulse generators. 

March 3, 1989 

FAMILY 

74F 

I W AMP(V) 

ov 
tTHt(t 1) 

lyl..H(t) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 

6-342 
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FAST Products 

FEATURES 
• Fully synchronous operation 
• Select from two data sources 
• Buffered, negative edge triggered 

clock 
• Provides the equivalent of function 

FAST 74F298 
Multiplexer 
Quad 2-lnput Multiplexer With Storage 

Product Specification 

TYPE TYPICAL f MAX 

74F298 115MHz 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

30mA 

capabilities of two separate MSI ORDERING INFORMATION 
functions (74F157 and 74F175) 

DESCRIPTION 

The 74F298 is a high speed Quad 2-
lnput Multiplexer with storage.It selects 
4 bits of data from two sources (ports} 
under the control of a common Select 
input (S}. The selected data is trans
ferred to the 4-bit output register syn
chronous with the High-to-Low transi
tion of the clock (CP}. The 4-bit register 
is fully edge triggered. The data inputs 
(1

0 
and 11) and Select input (S} must be 

stable only one setup time prior to the 
High-to-Low transition of the clock for 
predictable operation. 

PIN CONFIGURATION 

TOP VIEW 

November 29, 1988 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

16-pin Plastic DIP N74F298N 

16-pin Plastic SO N74F298D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

laa • IOb • 1ac• 1ad Data inputs 1.0/1.0 20µA/0.6mA 

11a' 11b' 11c• 11d Data inputs 1.0/1.0 20µA/0.6mA 

s Select input 1.0/1.0 20µA/0.6mA 

CP Clock input (active falling edge) 1.0/1.0 20µA/0.6mA 

0 a' Ob, 0 c· ad Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC} 

10 

11 

32419576 

loa l1a IOI> l1b loc l1c lad l1d 

s 
CP 

15 14 13 12 

Vee= pin 16 

GND =pin 8 

6-343 

14 

13 

12 

853-0061-95211 



Signetlcs FAST Products 

Multiplexer 

LOGIC DIAGRAM 

Vee= pin 16 

GND =pin 8 

FUNCTION TABLE 

INPUTS 

CP s 10n 

J. I I 

J. I h 

J. h x 
J. h x 

H High voltage level 

OUTPUT 
OPERATING MODE 

11n an 

x L 
Load source "O" 

x H 

I L 
Load source "1" 

h H 

h High voltage level one set-up time prior to the High-to Low clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the High-to-Low clock transition 
X Don't care 

J. High-to-Low clock transition 

Product Specification 

FAST 74F298 

l1d loci 
6 7 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair th.e useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
f IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65to+150 oc 

November 29, 1988 6-344 



Signetics FAST Products Product Specification 

Multiplexer FAST 74F298 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOi-i High-level output voltage 
VIH = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H =MIN, t0 L =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

V cc= MAX, V1 = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

Ill Low-level input current V CC = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1cc 
1ccH Vee= MAX 

30 40 mA 
Supply current(total) 

1ecL 
32 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing IOS' the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 10 s tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 110 115 150 MHz 

tPLH Propagation delay 4.0 5.5 7.5 4.0 9.0 

tPHL CP to On Waveform 1 4.5 6.5 8.5 4.5 9.5 ns 

November 29. 1988 6-345 



Signetics FAST Products Product Specification 

Multiplexer FAST 74F298 

AC SETUP REQUIREMENTS 

LIMITS 

TA=+25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= 5V±10% 

UNIT CL :50pF CL :50pF 
RL =soon RL :SOOQ 

Min Typ Max Min Max 

t (H) Setup timeJ::!.!gh or Low 2.0 2.0 
t!(L) Ion, 11n to CP Waveform 2 2.0 2.0 ns 

th(H) Hold time, t!l.9.h or Low 1.0 1.0 
th(L) Ion, 11n to CP Waveform 2 t.O 1.0 ns 

t (H) SetuR time, High or Low 6.0 7.0 
t!(L) S toCP Waveform 2 5.0 6.0 ns 

th{H) Hold time, High or Low 
Waveform 2 

0 0 
th(L) S toCP 0 0 ns 

t (H) CP Pulse width, Waveform 1 5.0 5.0 
~(L) High or Low 5.0 7.0 ns 

AC WAVEFORMS 

1/f MAX 

Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. Data Setup And Hold Times 
Clock Pulse Width, and Maximum Clock Frequency 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

tw 

ITHL(I~ 

lrLH(I~ 

tw 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 
pulse generators. 

November 29, 1988 

FAMILY 
Amplitude 

74F 3.0V 
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Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Common parallel 1/0 for reduced 

pin count 

• Additional serial inputs and 
outputs for expansion 

• Four operating modes: Shift left, 
shift right, load and store 

• 3-state outputs for bus oriented 
applications 

DESCRIPTION 

The 74F299 is an 8-bit universal shift I 
storage register with 3-state outputs. 
Four modes of operation are possible: 
Hold (store), shift left, shift right and 
parallel load. The parallel load inputs 
and flip-flop outputs are multiplexed to 
reduce the total number of package 
pins. Additional outputs are provided for 
flip-flops 0 0 and 0 7 to allow easy serial 
cascading. A separate active-Low Mas
ter Reset is used to reset the register. 

The 74F299 contains eight edge-trig
gered D-type flip-flops and the inter
stage logic necessary to perform syn
chronous, shift left, shift right, parallel 
load and hold operations. The type of 
operation is determined by S

0
and S

1
, as 

shown in the Function Table. All flip-flop 
outputs are brought out through 3-state 
buffers to separate 1/0 pins that also 
serve as data inputs in the parallel load 
mode. 0 0 and 0 7 are also brought out on 
other pins for expansion in serial shifting 
on longer words. A Low signal on MR 
overrides the Select and and CP input 
and resets the flip-flops. 

PIN CONFIGURATION 

February 17, 1988 

FAST 74F299 
Register 
8-Bit Universal Shift/Storage Register(3-State) 
Product Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F299 115 MHz 58mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F299N 

20-Pin Plastic SOL N74F299D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

DSR Serial data input for right shift 1.0/1.0 20µA/0.6mA 

DSL Serial data input for left shift 1.0/1.0 20µA/0.6mA 

so .s, Mode Select inputs 1.0/2.0 20µA/1.2mA 

GP Clock Pulse input (Active rising edge) 1.0/1.0 20 A/0.6mA 

MR Asynchronous Master Reset input 1.0/1.0 20µA/0.6mA 
(active Low) 

No.~1 Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

00 ,07 Serial outputs 50/33 1.0mA/20mA 

Multiplexed parallel data inputs or 3.5/1.0 70µA/0.6mA 
I /On 

, 3-state parallel outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

All other state changes are initiated by 
the rising edge of the clock. Inputs can 
change when the clock is in either state 
provided only that the recommended set 
up and hold times, relative to the rising 
edge of clock are observed. A High signal 
on either OE

0 
or OE1 disables the 3-state 

LOGIC SYMBOL 

I 7 13 I 14 5 11 4 11 17 

Vee· Pin 20 
GND-Pin 10 

6-347 

buffers and puts the 1/0 pins in the high 
impedance state. In this condition the 
shift, hold, load and reset operations can 
still occur. The 3-state buffers are also 
disabled by High signals on both S0 and 
S1 in preparation for a parallel load 
operation. 

LOGIC SYMBOL(IEEE/IEC) 

853-0365-92392 



Slgnetlcs FAST Products 

Register 

LOGIC DIAGRAM 

DSL 
11 

0Eo_2 ____ __, 
oe

1
_3 _____ ~ 

19 

DSA_1~8!.__ ____________ .:::::::E:=:=~ 

CP 

MA_:_-c1~>----------------__,..------------' 

vcc·Pln 20 
GND· Pin 10 

February 17, 1988 6-348 
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FAST 74F299 

110 D 

1/0 3 

1/0 I 
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Register 

FUNCTION TABLE 

INPUTS 

OEn MR s1 So 
L L x x 
L H H H 

L H L H 

L H H L 

L H L L 

H x x x 
H .. High voltage level 
L = Low voltage level 
X • Don't care 

CP 
x 
t 

t 

t 

x 
x 

't .. Low-to-High clock transition 

ProductSpecmcatton 

FAST 74F299 

OPERATING MODE 

Asynchronous Reset; 0 0-0-;=low 

Parallel load ; I/On -+ On (I/On outputs disabled) 

Shift right ; DSR -+ 0 7, 0 7 -+ 0 8, etc. 

Shift left ; DSL -+ 0 0, 0 0 -+ 0 1, etc. 

Hold 

Outputs in High Z 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +Vee v 

lour Current applied to output in Low output state l 0 0· 0 1 40 mA 

1/0...n. 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

0 0· 0 1 -1 mA 
IOH High-level output current 

I/On -3 mA 

IOL Low-level output current 
0 0· 0 1 20 mA 

l/O_n_ 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Register FAST 7 4F299 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 

00,07 Vee= MIN, loH=-1mA 
±5%Vcc 2.7 3.4 v 

VOH High-level output voltage V1L =MAX 

V1H =MIN, ±10%Vcc 2.4 v 
1/0 n 10 H=-3mA 

±5%Vcc 2.7 3.3 v 

Vee= MIN, ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage VIL= MAX loL=MAX 

V1H =MIN, ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

others V cc = MAX, V1 = 7.0V 100 µA 

II 
Input current at maximum 
input voltage I/On V cc = 5.5V, v 1 = 5.5V 1 mA 

11H High-level input current except I/On V cc= MAX, V1 = 2.7V 20 µA 

So, S1 -1.2 mA 
11L Low-level input current Vee= MAX, vi= 0.5V 

others -0.6 mA 

11H+1ozH 
Off-state current High level 
voltage applied I/On only Vee= MAX, vi= 2.7V 70 µA 

11L+1ozL Off-state current Low-level I/On only V cc = MAX, V1 = 0.5V -0.6 mA voltage applied 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1ccH 55 80 mA 

1cc Supply current (total) 1ccL Vee= MAX 70 90 mA 

1ccz 
65 85 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Register FAST 74F299 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

jsYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

1/0 70 100 70 MHz 
fMAX Maximum clock frequency Waveform 1 

on 85 115 85 MHz 

tPLH Propagation delay Waveform 1 4.0 5.0 7.5 3.5 8.5 ns 
tPHL CP to 0 0 or 0

7 
4.5 6.0 8.0 4.5 8.5 

tPLH Propagation delay Waveform 1 4.0 6.0 9.0 4.0 10.0 ns 

tPHL CP to 1/0 n 4.0 6.5 9.0 4.0 10.0 

Propagation delay 
Waveform 2 ns 

tPHL MR to 0 0 or o
7 

5.5 7.5 9.5 5.5 10.5 

Propagation delay 
Waveform 2 ns 

tPHL MR to I/On 5.5 7.5 10.0 5.5 10.5 

tPZH Oute!:!.!_ Enable time Waveform 4 3.5 6.0 8.0 3.5 9.0 
ns 

tPZL Sn, OE to I/On Waveform 5 4.0 7.5 10.0 4.0 11.0 

tPHZ Oute!:!.!_ Disable time Waveform 4 2.5 4.5 7.0 2.5 8.0 

tPLZ Sn, OE to I/On 1.5 2.5 5.5 1.5 6.5 ns 
Waveform 5 

AC SETUP REQUIREMENTS 

LIMITS 

TA=+2S°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
!waveform 3 

6.5 7.5 
t:(L) S0 or S

1 
to CP 6.5 7.5 ns 

th(H) Hold time, High or Low 0 0 
th(L) S0 or S

1 
to CP Waveform 3 0 0 ns 

t (H) Setup time, High or Low 3.5 4.0 
t:(L) I/On, DSL or DSR to CP Waveform 3 3.5 4.0 ns 

th(H) Hold time, High or Low 0 0 
th(L) I/On, DSL or DSR to CP Waveform 3 0 0 ns 

\y(H) 
CP Pulse width, High or Low 

5.0 5.0 
\y(L) Waveform 1 4.5 4.5 ns 

\y(L) ~ Pulse width, Low Waveform 2 4.5 4.5 ns 

tREC 
Recovery time 

Waveform 2 4.0 4.0 ns 
MR to CP 
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Register FAST 74F299 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Clock Input To 
Output, Clock Pulse Width, and Maximum Clock 

Frequency 

CP 

Waveform 2. Muter Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Setup And Hold Times 

,,_..._~--....& V OH -0.3V 

1/0 n 
ov 

Waveform 4. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Sn' OEn VM 

~n ~v~~• 

Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

L1.ov 
tw 

tTHL (tf) 

tTLH (t,) 

tw 

VM= 1.SV 

Input Pulse Definition 

AMP(V) 

ov 

ov 

DEFINITIONS 
INPUT PULSE REQUIREMENTS 

RL = Load resistor; see AC CHARACTERISTICS for 

value. 

CL = Load capacitance includes jig and probe capaci

tance; see AC CHARACTERISTICS for value. 

Ar = Termination resistance should be equal to z001 of 

pulse generators. 

February 17, 1988 6-352 

FAMILY 
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FAST Products 

FEATURES 
• Multiplexed parallel 1/0 ports 
• Separate serial Input and output 
• Sign extend function 
• 3-state outputs for bus applica

tions 
• Direct Overriding Clear 

DESCRIPTION 

The 74F322 is an 8-bit shift register with 
provision for either serial or parallel load
ing and with 3-state parallel outputs plus 
a bi-state serial output. Parallel data in
puts and outputs are multiplexed to mini
mize pin count. State changes are initi
ated by the rising edge of the clock. Four 
synchronous modes of operation are 
possible: hold (store), shift right with 
serial entry, shift right with sign extend, 
and parallel load. An asynchronous 
Master Reset (MR) input overrides 
clocked operation and clears the register. 
The 'F322 contains eight D-type edge 
triggered flip-flops and the interstage 
gating required to perform right shift and 
the intrastage gating necessary for hold 

FAST 74F322 
Register 
8-Bit Serial/Parallel Register With Sign Extend (3-State) 
Product Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F322 125 MHz 60mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F322N 

20-Pin Plastic SOL N74F322D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

~.Di Serial data inputs 1.0/1.0 20µA/0.6~A 

s Serial data select input 1.0/2.0 20µA/1.2mA 

SE Sign Extend input 1.0/3.0 20µA/1.8mA 

CP Clock Pulse input (Active rising edge) 1.0/1.0 2~0.6mA 

SIP Serial (High) or Parallel (Low) mode 
control input 1.0/1.0 20µA/0.6mA 

RE Register Enable input (active-Low) 1.0/1.0 20µA/0.6mA 

~ Asyncnronous -fVfaster ~eset input 
(active Low) 1.0/1.0 20µA/0.6mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

~ Bi-state serial output 50/33 1.0mA/20mA 

I /On 
Multiplexed parallel data inputs or 3.5/1.0 70µAI0.6mA 

3-state parallel outputs 150/40 3.0mA/24mA 

and synchronous parallel load NOTE: 
operations. A Low signal on RE enables One (1.0) FAST Unit Load is defined as: 20µA in the High state and o.smA in the Low state. 

shifting or parallel loading, while a High the shift right mode a High signal on SE function. A High signal on OE disables the 
signal enabl~s the hold mode. A High enablesserialentryfromeitherD0 orD1,as 3-state output buffers, regardless of the 
signal on S/P enables shift right, while a determined by the S input. A Low signal on other control inputs. In this condition the 
Low signal disables the 3-state output SE enables shift right but 0 7 reloads its shifting and loading operations can still be 
buffers and enables parallel loading. In contents thus performing the sign extend performed. 

PIN CONFIGURATION 

April 22, 1988 

LOGIC SYMBOL 

19 

18 
11 
B 

RE 
SIP 
SE 

CP 
OE 
MA 

17 

D, 

110 0 uo, uo 2 uo 3110 4 uo 5uo 1 1t0 7 o 7 
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LOGIC DIAGRAM 

Vee· Pin 20 
GND ·Pin 10 
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FUNCTION TABLE 

INPUTS 

MR RE SIP SE 

L H x x 
L x H x 
H L L x 
H L H H 

H L H H 

H L H L 

H H x x 
x L L x 
x x x x 

H = High voltage level 
L = Low voltage level 
NC = No change 
X = Don't care 

s 
x 
x 
x 
L 

H 

x 
x 
x 
x 

Z = High impedance "off" state 
i = Low-to-High clock transition 

OE* CP 1/00 1/01 

L x L L 
L x L L 

x i lo 11 

L i Do 00 

L i 01 00 

L i 00 00 

L x NC NC 

x x z z 
H -+ z z 

OUTPUTS 
OPERATING 

1/02 1/03 1/04 1/05 1/06 1/07 07 MODE 

L L L L L L L Clear 
L L L L L L L 

12 13 14 15 16 17 17 Parallel load 

01 02 03 04 05 06 06 
Shift right 

01 02 03 04 05 06 06 

01 02 03 04 05 06 06 Sign extend 

NC NC NC NC NC NC NC Hold 

z z z z z z NC 
3-State z z z z z z NC 

10 -17 = The level of the steady state input at the respective 110 terminal is loaded into the flip-flop while the flip-flop outputs (except O., ) 
are isolated from the 1/0 terminal. 

D
0
-D7 =The level of the steady state inputs to the serial multiplexer input. 

0 0-07 =The level of the respective Q flip-flop prior to the last clock Low-to-High transition. 
• = When the input is High, all l/O~erminals are at the high impedance state, sequential operation or clearing of the register is not affected. 
+ = Not a Low-to-High clock transition 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +5.5 v 

1our Current applied to output in Low output state 1 
07 40 mA 

110...n. 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

07 -1 mA 
1oH High-level output current 

I/On -3 mA 

IOL Low-level output current 07 20 mA 

1/0...n. 24 mA 

TA Operating free-air temperature range 0 70 oc 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 

07 Vcc=MIN, loH=-1mA 
±5%Vcc 2.7 3.4 v 

VOH High-level output voltage V1L =MAX 

V1H =MIN, ±10%Vcc 2.4 v 
I/On 10H=-3mA 

±5%Vcc 2.7 3.3 v 

Vee= MIN, ±10%Vcc 0.38 0.55 v 
VOL Low-level output voltage VIL= MAX loL=MAX 

V1H =MIN, ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

Input current at others V cc = MAX, V1 = 7.0V 100 µA 
maximum 

'1 input voltage 1/0 V cc = MAX, V1 = 5.5V 1 mA 
n 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

SE -1.8 mA 

11L Low-level input current s Vee= MAX, vi= 0.5V -1.2 mA 

others -0.6 mA 

11H+1ozH 
Off-state output current 
High-level voltage applied Vee= MAX, V1=2.7V 70 µA 

11L+IOZL Off-state outftut current V CC = MAX, V1 = 0.5V -0.6 mA 
Low-level vo tage applied 

los Short-circuit output current3 Vee= MAX -60 -150 mA 

1ecH 50 75 mA 

1cc Supply current (total) 1ccL Vee= MAX 60 90 mA 

1ccz 65 95 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings .in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S"C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=SV±10% 

UNIT CL :SOpf CL= SOpf 
RL =soon RL :500'2 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 110 125 90 MHz 

tPLH Propagation delay 
Waveform 1 4.0 6.0 9.0 4.0 10.0 

tPHL CP to I/On 4.5 7.0 9.5 4.5 10.0 ns 

tPLH Propagation delay 
Waveform 1 

4.5 6.5 9.0 4.5 10.0 
tPHL CP to 0

7 5.0 6.5 9.0 5.0 9.0 ns 

Propagation delay 
Waveform 2 ns 

tPHL MR to I/On 5.0 6.5 9.5 4.5 10.0 

Propagation delay 
Waveform 2 ns 

tPHL MRto07 5.0 6.5 9.5 4.5 10.0 

tPZH Output Enable time Waveform 4 3.0 5.0 8.0 3.0 9.0 
OE to I/On 5.5 7.5 10.5 5.0 11.0 ns 

tPZL Waveform 5 

tPHZ Output Disable time Waveform 4 2.0 4.0 6.5 2.0 7.5 ns 
tPLZ OE to I/On Waveform 5 1.0 2.5 5.5 1.0 6.0 

tPZH 0'd!put Enable time Waveform 4 4.0 6.0 9.0 3.5 10.0 
tPZL S/P to I/On Waveform 5 6.0 8.0 11.0 5.5 11.5 ns 

tPHZ 0'd!put Disable time Waveform 4 4.0 6.0 9.0 3.5 10.5 
tPLZ SIP to I/On Waveform 5 2.0 4.0 7.0 2.0 7.5 ns 

tPZH Output Enable time Waveform 4 8.0 9.5 12.5 7.0 14.0 
tPZL RE to I/On Waveform 5 9.0 11.0 14.0 8.0 16.0 ns 

tPHZ Output Disable time Waveform 4 6.5 8.5 11.5 5.5 13.0 
tPLZ ~tol/On Waveform 5 4.5 6.5 9.5 4.0 10.5 ns 
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AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=5V vcc=5V±10% 

UNIT CL :50pf CL :50pf 
RL = 5000 RL: 5000 

Min Typ Max Min Max 

t
8
(H) Setup time, High or Low 

Waveform 3 
8.0 9.5 

t
8
(L) RE to CP 12.5 14.0 ns 

th(H) Hold time, High or Low 0 0 ns 
th(L) RE to CP Waveform 3 0 0 

t
8
(H) Setup time, High or Low 4.0 6.0 

ns t
8
(L) 00 , 0 1 or I/On to CP Waveform 3 4.5 5.0 

th(H) Hold time, High or Low 0 0 
ns 

th(L) 0 0 , 0 1 or I/On to CP Waveform 3 0 0 

t (H) Setup time, High or Low 
Waveform 3 

5.5 7.0 ns 
t:(L) SE toCP 5.0 5.5 

~(H) .l:i2.ld time, High or Low 0 0 ns 
tt;(L) SE to CP Waveform 3 0 0 

t (H) Se_!Up time, High or Low 
Waveform 3 

10.5 11.0 ns 
t:(L) SIP to CP 9.5 10.5 

t (H) Setup time, High or Low 
Waveform 3 

4.0 4.5 ns 
t:L) Sto CP 8.5 9.5 

~(H) Hold t!!!Je, High or Low 0 0 ns 
tt;(L) Sor SIP to CP Waveform3 0 0 

fw(H) CP Pulse width, High or Low Waveform 3 5.0 5.0 ns 
JaJL) 5.0 5.0 

1w(L) MR Pulse width, Low Waveform 3 5.0 5.0 ns 

tREC Recovery time, 'fi.1R' to CP Waveform 2 4.0 4.5 ns 
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AC WAVEFORMS 

Wavelonn 1. Propagation Delay, Clock Input To 
output, Clock Pulse Width, and Maximum Clock 

Frequency 

iiE, Do• 

D1' ~on 

SE,s1P, s 

CP 

Wavefonn 2. Master R ... t Pul• Width, 
Master Reset to OUtput Delay and 

Master R- to Clock Recovery Time 

Product Specification 

FAST 74F322 

Wavefonn 3. Data Setup And Hold Tlmea 

RE, s1P. 
OE" 

110 n 

Wavefonn 4. 3-State OUtput Enable Time To High 
Level And OUtput Disable Time From High Level 

iiE, s1P, 
O'E 

Waveform 5. 3-Stata Output Enable Time To Low 
Laval And Output Disable Tim• From L- Laval 

NOTE: For all wavefor; .. <>, VM = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

closed 

..,._ ____ t w ----.c 

ITLH (tr) 

----- t w ------

VM = 1.5V 

Input Pulse Definition 

AMP(V} 

ov 

tPLZ INPUT PULSE REQUIREMENTS 
tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for 

value. 

CL = Load capacitance includes jig and probe capaci

tance; see AC CHARACTERISTICS for value. 

~ = Termination resistance should be equal to ZouT of 
pulse generators. 

April 22, 1988 
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Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FEATURES 
• Common parallel 1/0 for reduced 

pin count 
• Addltlonal serial Inputs and 

outputs for expansion 
• Four operating modes: Shift left, 

shift right, load and store 
• 3-state outputs for bus oriented 

applications 

DESCRIPTION 

The 74F323 is an 8-bit universal shift /stor
age register with 3-state outputs.Its function 
is similar to the 74F299 with the exception of 
synchronous Reset. Parallel load inputs and 
flip-flop outputs are multiplexed to minimize 
pin counts. Separate serial inputs and out
puts are provided for flip-flops 0 0 and 0 7 to 
allow easy serial cascading. Four modes of 
operation are possible: Hold (store), shift left, 
shift right and parallel load. 

The 74F323 contains eight edge-triggered 
D-type flip-flops and the interstage logic 
necessary to perform synchronous reset, 
shift left, shift right, parallel load and hold 
operations. The type of operations is deter
mined by S0and S1, as shown in the Function 
Table. All flip-flop outputs are brought out 
through 3-state buffers to separate 1/0 pins 
that also serve as data inputs in the parallel 
load mode. 0 0 and 0 7 are also brought out 
on other pins for expansion in serial shifting 
of longer words. A Low signal on ~ 
overrides the Select inputs and allows the 
flip-flops to be reset by the next rising edge of 

PIN CONFIGURATION 

February 17, 1988 

FAST 74F323 
Register 
8-Blt Universal Shift/Storage Register With Synchronous 
Reset and Common 110 pins (3-State) 
Product Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F323 115 MHz 55mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Yee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F323N 

20-Pin Plastic SOL N74F323D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

DSR Serial data input for right shift 1.0/1.0 20µA/0.6mA 

OSL Serial data input for left shift 1.0/1.0 20µA/0.6mA 

SO,S1 Mode select inputs 1.0/2.0 20µA/1.2mA 

CP Clock Pulse input (Active rising edge) 1.0/1.0 20µA/0.6mA 

SR Synchronous Reset input (active Low) 1.0/1.0 20µA/0.6mA 

~0.~1 L~utput enable input (active Low) 1.0/1.0 20µA/0.6mA 

00,07 Serial outputs 50/33 20µA/20mA 

Multiplexed parallel data inputs or 3.5/1.0 70µA/0.6mA 
I/On 

3-state parallel outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

clock. All other state changes are initiated by 
the rising edge of the clock. Inputs can change 
when the clock is in either state provided only 
that the recommended set up and hold times, 
relative to the rising edge of clock are ob
served. A high signal on either OE0 or 
OE1disables the 3-state buffers and puts the I/ 

LOGIC SYMBOL 

18 

So 

11 81 
12 CP 

9 SR 
2 OED 
3 OE 1 

8 7 13 6 14 5 15 4 16 17 

Vee• Pin20 
GND· Pin 10 

6-360 

0 pins in the high impedance state. In this con
dition the shift, hold, load and reset operations 
can still occur. The 3-state buffers are also 
disabled by High signals on both S

0 
and S1 in 

preparation for a parallel load operation. 

LOGIC SYMBOL(IEEE/IEC) 

853-0367-92393 
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LOGIC DIAGRAM 

DSL _1_1---------------------, 
OE 0 _2 ____ ___, 

OE 1 -------~ 

SR 

D~-1~8~--------------'=:::!==:::===i 

CP 

Vee· Pin 20 
GND· Pin 10 

Cri.hr11,,,""1 17 -tnoo 
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FUNCTION TABLE 

INPUTS 

OE" SR s, So 
L L x x 
L H H H 

L H L H 

L H H L 

L H L L 

H x x x 
H = High voltage level 
L = Low voltage level 
NC = No change 
X Don't care 

CP 

i 

i 

i 

i 

x 
x 

i = Low-to-High clock transition 

Product Specification 

FAST 74F323 

OPERATING MODE 

Synchronous Reset; 0 0-07=Low 

Parallel load; I/On~ On 

Shift right ; DSR ~ 0 7, 0 7 ~ 0 6, etc 

Shift left ; DSL ~ 0 0, 0 0 ~ 0 1, etc. 

Hold 

Outputs disabled (3-state) 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL; PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

1ouT Current applied to output in Low output state l 00,07 40 mA 

1 1/0_.n_ 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

00, 07 -1 mA 
1oH High-level output current 

I/On -3 mA 

1oL Low-level output current 00,07 20 mA 

l/O_n_ 24 mA 

TA Operating free-air temperature range 0 70 oc 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 
0 o· 0 1 Vee= MIN, 'oH=-1mA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage VIL= MAX 

V1H =MIN, ±10%Vcc 2.5 v 
I/On 10 H=-3mA 

±5%Vcc 2.7 3.4 v 
Vee= MIN, ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage V1L =MAX loL=MAX 
V1H =MIN, ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

others Vee= MAX, v, = 7.0V 100 µA 

1, Input current at maximum 
input voltage I/On V cc = 5.5V, V1 = 5.5V 1 mA 

11H High-level input current except I/On Vee= MAX, v, = 2.7V 20 µA 

so. s1 -1.2 mA 
11L Low-level input current Vee= MAX, v, = 0.5V 

others -0.6 mA 

11H+1oZH 
Off-state output current I/On only Vee= MAX, Vo= 2.7V 70 µA 
High-level voltage a_pplied 

11L+1ozL 
Off-state output current 

I/On only V cc = MAX, Vo= 0.5V -0.6 mA 
Low-level volta_[e a..Ee)ied 

'os Short-circuit output current3 Vee= MAX -60 -150 mA 

1ccH 
55 75 mA 

1cc Supply current (total) 1ccL Vee= MAX 65 90 mA 

1ccz 
55 85 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'os tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

~VMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX 
I/On 70 100 70 MHz 

Maximum clock frequency Waveform 1 
an 85 115 85 MHz 

tPLH Propagation delay Waveform 1 4.0 6.0 8.5 4.0 9.5 ns 
tPHL CP to ~orS_ 3.5 6.0 8.5 4.0 9.5 

tPLH Propagation delay Waveform 1 4.0 6.0 9.0 4.0 10.0 ns 

tPHL CP to I/On 5.0 6.5 9.5 5.0 10.0 

tPZH Out~ Enable time Waveform 3 3.5 6.0 9.0 3.5 10.0 

tPZL Sn, to I/On Waveform 4 4.0 8.0 11.0 4.0 11.5 ns 

tPHZ Oute!:!.!_ Disable time Waveform 3 2.5 5.0 7.5 2.5 8.0 ns 
tPLZ Sn, OE to I/On Waveform 4 1.5 3.0 5.5 1.0 6.5 

AC SETUP REQUIREMENTS 

LIMITS 

TA=+25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 6.5 7.5 
t:(L) S0 or S

1 
to CP Waveform 2 6.5 7.5 ns 

th(H) Hold time, High or Low 
Waveform 2 

0 0 
th(L) s0 or S

1 
to CP 0 0 ns 

t (H) Setup time, High or Low 
Waveform 2 

3.5 4.0 
t:(L) I/On, DSL or DSR to CP 3.5 4.0 ns 

th(H) Hold time, High or Low 0 0 
th(L) I/On, DSL or DSR to CP Waveform 2 0 0 ns 

t (H) Setup time, High or Low 
Waveform 2 

7.0 8.5 
t:(L) SR to CP 7.0 8.5 ns 

th(H) Hold time, High or Low 
Waveform 2 

0 0 
th(L) SR to CP 0 0 ns 

\y(H) CP Pulse width, High or Low Waveform 1 3.5 4.0 ns 
\y(L) 3.5 4.0 
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AC WAVEFORMS 

1/f MAX 

CP 

a0 • a 1 , ------. 

I/On 

Waveform 1. Propagation Delay, Clock Input To 
Output, Clock Pulse Width, and Maximum Clock 

Frequency 

Waveform 3. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

So ,S 1, 

OS L' OS R• 

I/On• SR 

CP 

Product Specification 

FAST 74F323 

Waveform 2. Data, Select and Reset 
Setup And Hold Times 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for 

value. 

CL = Load capacitance includes jig and probe capaci

tance; see AC CHARACTERISTICS for value. 

RL 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

February 17, 1988 
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-----t w ---- AMP(V) 

----- t w ---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FEATURES 
• Shifts 4 bits of data to O, 1,2,3 

places under control of two select 
lines 

• 3-state outputs for bus organized 
systems 

DESCRIPTION 

The 74F350 is a combination logic circuit 
that shifts a 4-bit word from 0 to 3 places. 
No clocking is required as with shift 
registers.The 'F350 can be used to shift 
any number of bits any number of places 
up or down by suitable interconnection. 
Shifting can be: 

1. Logical-- with logic zeros filled in at 
either end of the shifting field. 

2.Arithmetic-- where the sign bit is ex
tended during a shift down. 

3. End around-- where the data word 
forms a continuous loop. 

The 3-state outputs are useful for bus 
interface applications or expansion to a 
larger number of shift positions in end 
around shifting. The active Low Output 
Enable (OE) controls the state of the out
puts. The outputs are in the high imped
ance "off" state when OE is High, and they 
are active when OE is Low. 

PIN CONFIGURATION 

l.3 Vee 

l.2 Yo 

'-1 Y1 

lo OE 

'1 Y2 

12 Y3 

13 So 

GND S1 

TOP VIEW 

March 20, 1989 

FAST 74F350 
Shifter 

4-Bit Shifter 
Product Specification 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F350 5.2ns 24mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°c 

16-Pin Plastic DIP N74F350N 

16-Pin Plastic SO N74F350D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

I 
-n' 

1
n Data inputs 1.0/2.0 20µA/1.2mA 

So, S1 Select inputs (active Low) 1.0/2.0 20µA/1.2mA 

CSE Output Enable input (active Low ) 1.0/2.0 20µA/1.2mA 

YO-Y3 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

1 2 3 4 5 6 7 

10 3 
11 2 

1-3 1-2 1-1 1o 11 '2 13 
Z1D 12 1 

13 D 
9 S1 

10 So 
11 3 ~ 1 

12 2 
13 1 v 

OE 14 D 

Yo Y1 Y2 Y3 
Z14 

12 3 ~1 
13 2 
14 1 

Z15 11 D 

1.5 14 12 11 13 3 ~1 
14 2 
15 1 

Vee· Pin 16 16 D 

GND. Pin 8 

6-366 853-0368-96093 
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Shifter 

LOGIC DIAGRAM 

Vee= pin 16 

GND= Pin 8 

FUNCTION TABLE 

OE s1 so 

H x x 
L L L 

L L H 

L H L 

L H H 

H High voltage level 
L Low voltage level 
X Don't care 

INPUTS 

13 12 

x x 
D3 D2 
x D2 
x x 
x x 

Z High impedance "off' state 
On High or Low state of referenced In input 

11 lo '-1 '-2 
x x x x 

D1 Do x x 
D1 Do D_1 x 
D1 Do D_1 D_2 
x Do D_1 D_2 

APPLICATION for 16-bit shift up 0,1,2, or3 places 

0 1 2 3 

1.:1 1-2 1.1 1o 11 12 13 
So 
51 

OE 

4 It I 7 

1.:1 1-2 1-1 1o 11 12 13 
So 
51 

OE 

OUTPUTS 

1-3 y3 y2 

x z z 
x D3 D2 
x D2 D1 
x D1 Do 

D_3 Do D_1 

8 • 10 11 

l.:1 l.2 1-1 1o 11 12 13 
So 
51 

OE 

y1 

z 
D1 

Do 
D_1 

D_2 

So _._++-~~+-+-+--+-~~~-+--~-+-+--+-+--~__..-+-+~~-+-+-+-+-~~~ 
S1 ~e-+-~~+-+-+--+-~~---+-+--~-+-+--+-+--~~.....;.~~-t-+-t-+-~~~ 
OE" ~-+-~~1-+-1--1-~~~.._~-+--1-+-11--~~--~~-t--+--+-+-~~---' 

Mode 

No shift 
Shift 1 place 
Shift 2 places 
Shift 3 places 
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Yo 

z 
Do 
0_1 

0_2 

D_3 

12 13 14 15 

12 13 14 15 
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Shifter 

APPLICATION for 8-blt end around shift 0,1,2,3,4,5,6,7 places 

0 1 2 3 4 5 6 7 

1 -t J. rr ± III 
_l l _l l. l. l. 

1-3 l.2 1-1 1o 11 12 l3 l.3 1-2 1-1 1o 11 12 13 1-3 1-2 1.1 1o 11 12 13 
....- So 

.-- S1 

r< OE 

s2 s1 so 

L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 
H H H 

Yo Y1 y2 Y3 

0 1 2 3 

Mode 

No shift 
Shift end around 
Shift end around 2 
Shift end around 3 
Shift end around 4 
Shift end around 5 
Shift end around 6 
Shift end around 7 

.---1 So 

.--I S1 

r-0 OE 

Yo Y1 y2 Y3 

APPLICATION for 13-bit two's complement scaler 

12 11 10 9 

I r l 
1_3 1_2 1.1 10 11 12 13 

.---- So .-- So 

.--- S1 .--- S1 

r OE [ OE 

Yo Y1 Y2 Y3 

12 11 10 9 

s1 so Scale 

L L +8 1/8 
L H +4 1/4 
H L +2 1/2 
H H No change 1 
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.---- So 

.- S1 

r< OE 

Yo Y1 Y2 Y3 

4 5 6 7 

8 7 6 5 

lL 
1-3 '-2 l.1 1o 11 12 13 

.-
.---

Yo Y1 y2 Y3 If 

8 7 6 5 
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1 l 1 l 
1-3 1-2 1.1 1o 11 12 l3 

.--I So 

.--- S1 

r< OE 

Yo Y1 Y2 Y3 

4 3 2 1 

l I l 
1-a 1.2 l.1 10 11 12 13 

So 

S1 

OE 

Yo Y1 Y2 Y3 

4 3 2 1 



Signetlcs FAST Products Product Specification 

Shifter FAST 74F350 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful lite of the device. 
Unless otherwise noted these limits are over the operating tree-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating tree-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 
11K Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating tree-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS iover recommended 02_eratin_g_ free-air tem~ature rang_e unless otherwise notedl 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.4 v 
Vee= MIN, V1L =MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
±5%Vcc v V1H =MIN, 10 L =MAX 0.35 0.50 

---

VIK Input clamp voltage Vee= MIN,, 11=1 1K -0.73 -1.2 v 

II 
Input current at maximum 

Yee= MAX, vi= 7.0V 100 µA 
input voltage 

--
llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

- -

11L Low-level input current Vee= MAX, V1=0.5V -1.2 mA 
--

Ott-state output current, 
1ozH High-level voltage applied 

Vee= MAX, V0 = 2.7V 50 µA 

1ozL 
Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output curr~~t 3 Vee= MAX -60 -150 mA 

- l~~H 22 35 mA 

1cc 
Supply current 

ICCL Vee= MAX 26 41 mA 
(total) 

~-=--=-=--------
1ccz 26 42 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25"e. 
3. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Shifter FAST 74F350 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv±1D% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 3.0 4.5 6.0 3.0 7.0 ns 
tPHL 1

0 
to Y

0 
2.5 4.0 5.5 2.5 6.5 

tPLH Propagation delay Waveform 1 4.0 7.8 10.0 4.0 11.0 ns 
tPHL S

0 
to Y

0 
3.0 6.5 8.5 3.0 9.5 

tPZH Output Enable time to Waveform 2 2.5 5.0 7.0 2.5 8.0 

tPZL High or Low level Waveform 3 4.0 7.0 9.0 4.0 10.0 ns 

tPHZ Output Disable time to Waveform 2 2.0 3.9 5.5 2.0 6.5 

tPLZ High or Low level Waveform 3 2.0 4.0 5.5 2.0 6.5 ns 

AC WAVEFORMS 

Waveform 1. Propagation delay Data and Select to Output 

,_......__~_... V OH -0.3V 

ov 
Waveform 2. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

OE" 

y 
n 

Waveform 3. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL-I 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

AL= Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. · 

March 20, 1989 
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tw AMP (V) 

OV 

ly.._ (t,> 

ITLH (t,) 

tw OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate 'w 1TLH 1THL 

3.0V 1MHz SOOns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Inverting version of 'F153 
• Separate enable for each multi

plexer section 

• Common select inputs 
• See 'F353 for 3-state version 

DESCRIPTION 

The 74F352 is a dual 4-input multiplexer 
that can select 2 bits of data from up to 
four sources selected by common Select 
inputs (S

0
,S

1 
). The two 4-input multi

plexer circuits have individual active-Low 
Enables (E)~b) which can be used to 
strobe the outputs independently. Out
puts (Y , Y ) are forced High when the 
corresp~nJlng Enables (Ea.Eb) are High. 

The 'F352 is the logic implementation of a 
2-pole, 4-position switch; the position of 
the switch being determined by the logic 
levels supplied to the two common Select 
inputs. 

PIN CONFIGURATION 

Ea Vee 

S1 Eb 

1aa So 

12a 1ab 

11a 12b 

1oa l1b 

Ya 1ob 

GND Vb 

TOP VIEW 

March 3 1989 

FAST 74F352 
Multiplexer 
Dual 4-Llne to 1-Llne Multiplexer 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F352 5.5ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

10mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F352N 

N74F352D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1oa- 13a Port A data inputs 1.0/1.0 20µA/0.6mA 

1ob- 13b Port B data inputs 1.0/1.0 20µA/0.6mA 

so, s1 Common Select inputs 1.0/1.0 20µA/0.6mA 

Ea Port A Enable input (active Low) 1.0/1.0 20µA/0.6mA 

~b Port B Enable input (active Low) 1.0/1.0 20µA/0.6mA 

Ya, Yb Port A, B data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

14 So 

15 

S1 

Ea 

Eb 

Vee· Pin 16 

GND· Pin 8 

6 5 4 3 10 11 12 13 

loa 11a 12a 13a 10b 11b l2b 1ab 

6-371 

LOGIC SYMBOL(IEEE/IEC) 
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Multiplexer 

LOGIC DIAGRAM 

Vee· Pin 1s 
GND- Pin 8 

FUNCTION TABLE 

so s1 En 

x x H 

L L L 

L L L 

H L L 

H L L 

L H L 

L H L 

H H L 

H H L 

H High voltage level 
L Low voltage level 
X Don't care 

March 3, 1989 
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L 

H 

x 
x 
x 
x 
x 
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S 0 I Ob I 1 b I 2b 13b Eb 

12 13 

9 

Yb 

OUTPUT 

11n 12n 13n Yn 

x x x H 

x x x H 

x x x L 

L x x H 

H x x L 

x L x H 

x H x L 

x x L H 

x x H L 
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Multiplexer FAST 74F352 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Your Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS j_Over recommended o_Q_eratin_g_ free-air tem~ature ran_g_e unless otherwise notedl 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
V1H =MIN, 10 L =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

II Input current at maximum V cc = MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

11L Low-level input current Vee= MAX, V1=0.5V -0.6 mA 

1os Short circuit output current 3 
Vee= MAX -60 -150 mA 

f 
1eeH l E =S =I =GND 8 14 mA 

1cc Supply current (total) Vee= MAX 
n n n 

1eeL _[E =GND S =I =4.5V 12 20 mA n ' n n 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 2s0 e. 
3. Not more than one output should be shorted at a time. For testing 'as· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Multiplexer FAST 74F352 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= 5V±10% 

UNIT CL= 50pF CL =50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Prop~ation delay Waveform 1 2.5 5.0 7.0 2.0 8.0 ns 
tPHL In to n 1.5 3.0 4.5 1.0 5.0 

tPLH Prop~ation delay Waveform 2 4.5 6.5 11.0 4.0 12.5 ns 
tPHL Sn to Yn 4.0 6.0 8.5 3.5 9.5 

tPLH fropa,gation delay Waveform 2 
2.5 5.0 6.5 2.0 7.0 

tPHL En to Yn 3.5 6.0 8.0 3.0 8.5 ns 

AC WAVEFORMS 

Wavefonn 1. Propagation Delay, Select to Output Waveform 2. Propagation Delay, Enable and Select to Output 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 
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tw AMP(V) 

ov 
tTHdt~ 

ly1J4(t~ 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Inverting version of 'F253 
• 3-state outputs for bus interface 

and multiplex expansion 
• Common select inputs 
• Separate Output Enable inputs 

DESCRIPTION 

The 7 4F353 has two identical 4-input 
multiplexers with 3-state outputs which 
select two bits from four sources selected 
by common Select inputs (S0,hl When 
the individual Output Enable (OE ,OE ) 
inputs of the 4-input multiplexers ar~ Hig~. 
the outputs are forced to a high imped
ance (Hi-Z) state. 

The 'F353 is the logic implementation of a 
2-pole, 4-position switch; the position of 
the switch being determined by the logic 
levels supplied to the two common Select 
inputs. 

To avoid exceeding the maximum current 
ratings when the outputs of the 3-state 
devices are tied together, all but one 
device must be in the high-impedance 
state. Therefore, only one Output Enable 
must be active at a time. 

PIN CONFIGURATION 

TOP VIEW 

FAST 74F353 
Multiplexer 
Dual 4-lnput Multiplexer (3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F353 6.0ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

11mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°c 

N74F353N 

N74F353D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1oa- 13a Port A data inputs 1.0/1.0 20µAI0.6mA 

1ob- 13b Port B data inputs 1.0/1.0 20µAI0.6mA 

so, s1 Common Select inputs 1.0/1.0 20µAI0.6mA 

OE a Port A Output Enable input (active Low) 1.0/1.0 20µAI0.6mA 

Nb Port B Output Enable input (active Low) 1.0/1.0 20µAI0.6mA 

Ya, Yb 3-state outputs 150/40 3mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

Vee· Pin 1s 
GND- Pina 

6 5 4 3 10 11 12 13 

loa l1a 121113• IOb l1b l2b 13b 

So 

S1 
OE a 
OEb 

LOGIC SYMBOL(IEEE/IEC) 

853-0103-95946 
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Multiplexer 

LOGIC DIAGRAM 

OE a 1 oa 11 a 1 2a 1 3a 

Vee· Pin 1s 
GND- Pin 8 

FUNCTION TABLE 

so s1 lo 

x x x 
L L L 

L L H 

H L x 
H L x 
L H x 
L H x 
H H x 
H H x 

H High voltage level 
L Low voltage level 
X Don't care 

INPUTS 

11 

x 
x 
x 
L 

H 

x 
x 
x 
x 

Z High impedance "off' state 

March 3, 1989 
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x x H 

x x L 

x x L 

x x L 

x x L 

L x L 

H x L 

x L L 

x H L 

Product Specification 

FAST 74F353 

OUTPUT 

y 

z 
H 

L 

H 

L 

H 

L 

H 

L 
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Multiplexer FAST 74F353 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS _(_Over recommended <meratil}g free-air tem_Qfil'ature raQge unless otherwise noted_J_ 

LIMITS 
TEST CONDITIONS 1 SYMBOL PARAMETER 

Typ2 Max 
UNIT 

Min 

Vee= MIN, V1L =MAX ±10%V~ 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vee 2.7 3.3 v 

VOL Low-level output voltage Vee= MIN, v,L =MAX ±10%Vcc 0.35 0.50 v 

V1H = MIN, 10 L = MAX ±5%Vee 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 11=1 1K -0.73 -1.2 v 

1, Input current at maximum Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

I IL Low-level input current Vee= MAX, V1=0.5V -0.6 mA 

1ozH 
Off-state output current, Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1oZL Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1eeH OEn=Sn=ln=GND 9 14 mA 

Ice Supply current 
(total) 

1eeL Vee= MAX OEn=Sn=GND, ln=4.5V 11 20 mA 

1eez 0En=4.5V, Sn=ln=GND 13 23 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Ve = SV, TA= 2s0 e. 
3. Not more than one output s<fiould be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Multiplexer FAST 74F353 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°c 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL :SOpF 

tPLH Prop~ation delay Waveform 1 
tPHL I n to yn 

tPLH Propa.a.ation delay Waveform 2 
tPHL Sn to Yn 

tPZH Output Enable time to Waveform 3 

tPZL High or Low level Waveform 4 

tPHZ Output Disable time from Waveform 3 
tPLZ High or Low level Waveform 4 

AC WAVEFORMS 

Yn 
Waveform 1. Propagation Delay, Data to Output 

Waveform 3. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

RL =soon RL =soon 

Min Typ Max Min 

3.0 5.0 7.0 
1.5 3.0 5.0 

5.0 9.0 12.0 
3.0 6.0 8.5 

4.0 6.0 8.0 
4.0 6.5 8.0 

2.5 4.0 5.5 
1.5 2.5 6.0 

Waveform 2. Propagation Delay, Select to Output 

OEn 

3.0 
1.0 

4.5 
3.0 

3.5 
3.5 

2.0 
1.5 

V,~.0.3V 
Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

Max 

8.0 
5.5 

12.5 
9.5 

9.0 
9.0 

6.0 
7.0 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

LuN 
R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 
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Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Ampfftude Rep.Rate tw tTLH 1THL 
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FAST Products 

FEATURES 

• High Impedance NPN base inputs 
for reduced loading (20µA in High 
and Low states) 

• High speed 
• Bus oriented 

• 3-state buffer outputs sink 64mA 

PIN CONFIGURATION 

'F365 

OEo Vee 

I 0 OE1 

Vo 15 

' 1 Y5 

V1 l 4 

I 2 Y4 

Y2 13 

GND Y3 

TOP VIEW 

April 6, 1989 

FAST 7 4F365 I 7 4F366 
74F3671 74F368 

Buffers/Drivers 
'F365, 'F367 Hex Buffer/Driver (3-State) 
'F366, 'F368 Hex Inverter Buffer/Driver (3-State) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F365, 74F367 5.0ns 36mA 

74F366, 74F368 5.0ns 33mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°c 

16-Pin Plastic DIP N74F365N, N74F366N, N74F367N, N74F368N 

16-Pin Plastic SO N74F3650, N74F3660, N74F3670, N74F368D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

1o-1s Data inputs 1.0/0.033 20µA/20µA 

OE0,0E
1 Output enable inputs (active Low) 1.0/0.033 20µA/20µA 

Yo-Ys, Yo- vs Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F365 'F365 

2 4 6 10 12 14 

IO I 1 12 13 14 15 

OEo 

OE1 

YoY1Y2Y3Y4Y5 

3 5 7 9 11 13 

Vee· Pin 16 
GND- Pina 

6-379 853-0042-96248 



Slgnetlcs FAST Products 

Buffers/Drivers 

PIN CONFIGURATION 

'F366 

OEo Vee 

OE1 

15 

Vs 
14 

Y4 

13 

Y3 

TOP VIEW 

PIN CONFIGURATION 

'F367 

OEo Vee 

I 0 OE1 

15 

Y5 

Y1 14 

I 2 Y4 

Y2 13 

Y3 

TOP VIEW 

PIN CONFIGURATION 

'F368 

OEo Vee 

OE1 

15 

Vs 
14 

V4 

13 

Y3 

TOP VIEW 

April 6, 1989 

Product Specification 

FAST 74F365, 74F366, 74F367,74F368 

LOGIC SYMBOL 

'F366 

2 4 6 10 12 14 

10 11 12 13 14 15 

OEo 

15 OE 1 

Vcc-Pin16 

GND-Pln 8 

3 5 7 9 11 13 

LOGIC SYMBOL 

'F367 

2 4 6 10 12 14 

10 11 12 13 14 15 

1 OEo 

1 OE1 

Vee· Pin 16 
GNO. Pin 8 

3 5 7 9 11 13 

LOGIC SYMBOL 

'F368 

2 4 6 10 12 14 

lo I 1 I 2 13 14 15 

OEo 
15 OE1 

Vee· Pin 16 
GND- Pin 8 

3 5 7 9 11 13 

6-380 

LOGIC SYMBOL(IEEE/IEC) 

'F366 

LOGIC SYMBOL(IEEE/IEC) 

'F367 

LOGIC SYMBOL(IEEE/IEC) 

'F368 



Slgnetics FAST Products 

Buffers/Drivers 

LOGIC DIAGRAM 

Vcc·Pin 16 

GND· Pin 8 

'F385 

Product Specification 

FAST 74F365, 74F366, 74F367,74F368 

'F366 'F367 'F368 

FUNCTION TABLE for 'F365 and 'F366 FUNCTION TABLE for 'F367 and 'F368 

H 
L 
x 
z 

INPUTS 

OE
0 

OE
1 

L L 

L L 

x H 

H x 
High voltage level 
Low voltage level 
Don't care 

I n 

L 

H 

x 
x 

High impedance "off" state 

OUTPUTS 

y y 
n n 

L H 

H L 

z z 
z z H 

L 
x 
z 

INPUTS 

OEn In 

L 

L 

H 

L 

H 

x 
High voltage level 
1,cow voltage leve.1 
Don't care 
High impedance "off" state 

OUTPUTS 

yn yn 

L H 

H L 

z z 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 
--·--

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +1q0 oc 



Signetlcs FAST Products Product Specificotion 

Buff em/Drivers FAST 74F365, 74F366, 74F367,74F368 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free~air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vee 2.4 v 
V1L =MAX, 100=-3mA 

±5%Vee v V1H =MIN 2.7 3.3 
VOH High-level output voltage 

Vee= MIN, 
±10%Vee 2.0 v 

VIL =MAX, 100=-15mA l.fl 

VIH =MIN ±5%Vee 2.0 v 
Vee= MIN, 

±10%Vcc 0.55 v 
VOL Low-level output voltage V1L =MAX, loL=MAX 

V1H =MIN ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

1, 
Input current at 

V cc = O.OV, V1 = 7.0V 100 µA 
maximum i'!E_ut volt~e 

11H High-level input current Vee= MAX, V1=2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -20 µA 

1ozH 
Off-state output current, 

V cc = MAX, V 0 = 2. 7V 50 µA High-level voltage applied 

1oZL 
Off-state output current, 

V cc = MAX, V 0 = 0.5V -50 µA Low-level voltage applied 

1os Short-circuit output current3 
Vcc=MAX -100 -225 mA 

1ccH 25 35 mA 

'F365 
1---1 

'F367 
1ccL Vee= MAX 47 62 mA 

1---1 

Ice Supply current 
1ccz 35 48 mA 

(total) 1ccH 18 25 mA 
'F366 !---------" 

'F368 1ccL Vee= MAX 47 62 mA 
i---

1ccz 35 48 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = sv, TA= 25°C. · 
3. Not more than one output'ifiould be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately re Hect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'os tests should be performed last. 

April 6, 1989 6-382 



Signetics FAST Products Product Specification 

Buffers/Drivers FAST 74F365, 74F366, 74F367,74F368 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL :soon 

Min Typ Max Min 

tPLH Propagation delay 'F366, 3.0 5.0 6.5 3.0 

tPHL In to Yn 'F368 Waveform 1 2.0 3.0 5.0 1.5 

tPLH Propagation delay 'F365, 2.5 4.5 6.5 2.0 

tPHL In to Yn 'F367 Waveform 2 2.5 5.5 7.0 2.0 

tPZH Output Enable time 'F365, Waveform 3 2.5 6.5 9.5 2.5 

tPZL to High or Low level 'F366 Waveform 4 2.5 6.0 9.0 2.5 

tPZH Output Enable time 'F367, Waveform 3 3.0 5.5 7.5 3.0 

tPZL to High or Low level 'F368 Waveform 4 3.0 6.5 8.5 3.0 

tPHZ Output Disable time Waveform 3 2.0 4.5 6.5 2.0 

tPLZ to High or Low level Waveform 4 2.0 4.0 6.5 2.0 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

ov 
Waltl!form 3. 3-State Output Enable Time To High Level 

Y n , Y n And Output Disable Time From High Level 
Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms,VM =1.5V 

PULSE 
GENERATOR 

Vee 

cL-1-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ'LtPZL closed 

All other open 

L7.l'N ----tw----41 

----tw----4 
VM= 1.5V 

Input Pulse Definition 

Max 

7.5 
5.5 

7.0 
7.5 

10.0 
9.5 

8.5 
9.0 

7.0 
7.0 

AMP (V) 

ov 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 
pulse generators. 

April6, 1989 6-383 

FAMILY 
AmpHtude 

74F 3.0V 

Rep.Rate •w 1TLH 1THL 

1MHz 500ns 2.5ns 2.5ns 

ns 

ns 

ns 

ns 

ns 



Signetics 

FAST Products 

FEATURES 
• 8-blt transparent latch-'F373 
• 8-blt positive edge triggered 

reg lster-'F37 4 
• 3-State Outputs glitch free during 

power-up and power-down 
• Common 3-state Output register 
• Independent register and 3-state 

buffer operation 

DESCRIPTION 

The 7 4F373 is an octal transparent latch 
coupled to eight 3-State output devices. 
The two sections of the device are con-

FAST 74F373, 74F374 
Latch/Flip-Flop 
74F373 Octal Transparent Latch (3-State) 
74F374 Octal D Flip-Flop (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F373 4.Sns 

74F374 5.Sns 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

35mA 

55mA 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F373N, N74F374N 

20-Pin Plastic SOL N74F373D, N74F374D 

trolled independently by Enable (E) and INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Output Enable (OE) control gates. 

The data on the D inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar
ent to the data input while E is High, and 
stores the data that is present one set-up 
time before the High-to-Low enable transi
tion. 

PINS 

Do- D7 

E ('F373) 

OE 

CP ('F374) 

00-07 

NOTE: 

DESCRIPTION 

Data inputs 

Enable input (active High) 

Output Enable input (active Low) 

Clock Pulse input (active rising edge) 

3-State outputs 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

150/40 3.0mA/24mA 

The 3-State output buffers are designed to One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active Low Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is Low, the 
latched or transparent data appears at the 
outputs. 

LOGIC SYMBOL PIN CONFIGURATION LOGIC SYMBOL(IEEE/IEC) 

74F373 74F373 74F373 

Vee 
3 4 7 8 13 14 17 18 

07 

D1 D
0 

D1 D2 D3 D4 D5 D6 D7 
De 11 E 

Os OE 

05 
ao a, a2 a3 a4 a5 os 0, 

D5 
2 5 6 9 12 15 16 19 

D4 

04 

Vee· Pin 20 
GND· Pin 10 

March 20, 1989 6-384 853-0369-96097 



Signetlcs FAST Products 

Latch/Flip-Flop 

PIN CONFIGURATION 

74F374 

When OE is High, the outputs are in high 
impedance "off" state, which means they 
will neither drive nor load the bus. 

The 'F37 4 is an 8-bit, edge triggered reg
ister coupled to eight 3-State output buff
ers. The two sections of the device are 
controlled independently by the clock 
(CP) and Output Enable (OE) control 
gates. 

LOGIC DIAGRAM 74F373 

OE 

2 

Oo 

Vee· Pin 20 

GND. Pin 10 

March 20, 1989 

LOGIC SYMBOL 

11 CP 

OE 

Vee· Pin 20 

GND· Pin 10 

74F374 

3 4 7 8 13 14 17 18 

2 5 6 9 12 15 16 19 

The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip
flop's a output. 

The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces
sors. 

5 6 9 12 

01 02 03 04 

6-385 

Product Specification 

FAST 74F373, 74F374 

LOGIC SYMBOL(IEEE/IEC) 

74F374 

The active Low Output Enable (OE) con
trols all eight 3-State buffers independent 
of the register operation. When OE is 
Low, the data in the register appears at 
the outputs. When OE is High, the out
puts are in high impedance "off" state, 
which means they will neither drive nor 
load the bus. 

15 6 19 

05 06 07 
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Latch/Flip-Flop 

LOGIC DIAGRAM 74F374 

Vee. Pin 20 
GND •Pin 10 

FUNCTION TABLE 74F373 

INPUTS INTERNAL 

OE E on REGISTER 

5 

a, 

OUTPUTS 

Oo- 0 1 

OPERATING MODE 

L H L L L 
Enable and read register L H H H H 

L J. I L L 
Latch and read register L J. h H H 

L L x NC NC Hold 

H L x NC z 
Disable outputs H H Dn Dn z 

H High voltage level 
h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
NC = No change 
X Don't care 
Z High impedance "off' state 
J. = High-to-Low E transition 

FUNCTION TABLE 74F374 

INPUTS INTERNAL OUTPUTS 
OPERATING MODE 

OE CP on REGISTER Oo· 07 
L i I L L 

Load and .read register L r h H H 

L + x NC NC Hold 

H "' x NC z 
Disable outputs H i Dn Dn z 

H High voltage level 
h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
NC = No change 
X = Don't care 
Z High impedance "off' state 
i = Low-to-High clock transition 
+- = Not a Low-to-High clock transition 

March 20, 1989 6-386 

Product Specification 

FAST 74F373, 74F374 



Signetics FAST Products Product Specification 

Latch/Flip-Flop FAST 74F373, 74F374 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
lour Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1aH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS J..Over recommended operatin_g_ free-air tem~ature ral}g_e unless otherwise notedj_ 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

V1H = MIN, 10 H = MAX ±5%Vee 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, V1L =MAX ±10%Vcc 0.35 0.50 v 
V1H = MIN, 10 L = MAX ±5%Vee 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

Ill Low-level input current Vee= MAX, V1=0.5V -0.6 mA 

1oZH 
Off-state output current, Vee= MAX, Vo= 2.7V 50 µA 
High-level voltage applied 

1oZL Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output current 3 Vee= MAX -60 -150 mA 

J 
'F373 35 60 mA 

Ice Supply current (total) 
'F374 

Vee= MAX 
57 86 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 2s0 e. 
3. Not more than one outpu~ should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

6-387 



Signetlcs FAST Products Product Specification 

Latch/Flip-Flop FAST 74F373, 74F374 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee=SV±10% 

UNIT CL= 50pF CL :SOpF 
RL = SOO.Q RL = SOO.Q 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 3 

3.0 5.3 7.0 3.0 8.0 

tPHL Dn to an 2.0 3.7 5.0 2.0 6.0 ns 

tPLH Propagation delay 
Waveform 2 

5.0 9.0 11.5 5.0 12.0 

tPHL E to an 3.0 4.0 7.0 3.0 8.0 
ns 

74F373 
tPZH Output Enable time Waveform 6 2.0 5.0 11.0 2.0 11.5 ns 

tPZL to High or Low level Waveform 7 2.0 5.6 7.5 2.0 8.5 ns 

tPHZ Output Disable time Waveform 6 2.0 4.5 6.5 2.0 7.0 ns 

tPLZ to High or Low level Waveform 7 2.0 3.8 5.0 2.0 6.0 ns 

fMAX Maximum Clock frequency Waveform 1 150 165 140 ns 

tPLH Propagation delay 
Waveform 1 

3.5 5.0 7.5 3.0 8.5 

tPHL CP to an 3.5 5.0 7.5 3.0 8.5 
ns 

tPZH Output Enable time 74F374 Waveform 6 2.0 9.0 11.0 2.0 12.0 ns 

tPZL to High or Low level Waveform 7 2.0 5.3 7.5 2.0 8.5 ns 

tPHZ Output Disable time Waveform 6 2.0 5.3 6.0 2.0 7.0 ns 

tPLZ to High or Low level Waveform 7 2.0 4.3 5.5 2.0 6.5 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV vee=SV±10% 

UNIT CL :SOpF CL :SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Set-up time 0 0 

t
5
(L) Dn to E 

Waveform 4 1.0 1.0 ns 

th(H) Hold time 
74F373 Waveform 4 

3.0 3.0 
th(L) Dn to E 3.0 3.0 ns 

\y(H) E Pulse width, High Waveform 1 3.5 4.0 ns 

t
5
(H) Set-up time 

Waveform 5 
2.0 2.0 

t
5
(L) Dn to CP 2.0 2.0 ns 

th(H) Hold time 
Waveform 5 

0 0 
th(L) Dn to CP 74F374 0 0 ns 

\y(H) CP Pulse width, 
Waveform 1 

3.5 3.5 
\y(L) High or Low 4.0 4.0 ns 
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Signetics FAST Products Product Specification 

Latch/Flip-Flop FAST 74F373, 74F374 

AC WAVEFORMS 

1/f MAX 

a"~---t-PL_:l.-v-M _______ t_p_"~~v-M~~-
Waveform 1. Propagation Delay Clock To Output, Clock 

Pulse Widths, and Maximum Clock Frequency 

Waveform 3. Propagation Delay, Data To 
Outputs 

E 

Waveform 2. Propagation Delay,Enable to Outputs 
And Enable Pulse Width 

Waveform 4. Data Setup And Hold Times 

Waveform 5. Data Setup And Hold Times 

Waveform 6. 3-State Output Enable Time To High Level Waveform 7. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1 .SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL -I-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

Lv"' ----I W ----

RL 

------I W -----
VM=1.5V 

Input Pulse Definition 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw 1
TLH 

1
THL 

1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in Low 
and High states) 

• Ideal for addressable register 
applications 

• Enable for address and data 
synchronization applications 

• Eight edge-triggered D-type flip-
flops 

• Buffered common clock 
• See 'F273 for Master Reset version 
• See 'F373 for transparent latch 

version 

• See 'F374 for 3-State version 

DESCRIPTION 

The 74F377 has eight edge-triggered D
type flip-flops with individual D inputs and 
Q outputs. The common buffered Clock 
(CP) input loads all flip-flops simultane

FAST 74F377 
Flip-Flop 

Octal D Flip-Flop With Enable 
Product Specification 

TYPE TYPICAL fMAX 

74F377 120MHz 

ORDERING INFORMATION 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

65mA 

COMMERCIAL RANGE 
V cc= 5V±10%; TA= 0°c to +70°C 

N74F377N 

N74F377D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 1.0/0.033 20µA/20µA 

CP Clock Pulse input (active rising edge) 1.0/0.033 20µA/20µA 

E Enable input (active-Low) 1.0/0.033 2010f20J:l!>. 

00-07 Data outputs 50/33 1.0mA/20mA 

ously when the Enable (E) input is Low. NOTE: 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition, is 
transferred to the corresponding flip-flop's 
Q output. The E input must be stable one 
setup time prior to the Low-to-High clock 
transition for predictable operation. 

PIN CONFIGURATION 

e Vee 

Oo 07 

Do D7 

D1 05 

01 05 

02 05 

02 Ds 

D3 D4 

03 04 

GND CP 

September 26, 1988 

One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

11 CP 

E 

Vee= Pin 20 
GND- Pin 10 

3 4 7 8 13 14 17 18 

2 5 6 9 12 15 16 19 

6-390 

LOGIC SYMBOL(IEEE/IEC) 

853-0026-94593 



Signetics FAST Products 

Flip-Flop 

LOGIC DIAGRAM 

Vee= Pin 20 

GND =Pin 10 

FUNCTION TABLE 
INPUTS 

E CP on 
I i h 

I i I 

h i x 
H x x 

H High voltage level 

Do 

3 

OUTPUTS 

an 
H 

L 

no change 

D 1 

4 

no change 

D3 

8 

OPERATING MODE 

Load "1" 

Load "O" 

Hold (do nothing) 

h High voltage level one set-up time prior to the Low-to-High clock transition 
Low voltage level 
Low voltage level one set-up time prior to the Low-to-High clock transition 

X Don't care 
i Low-to-High clock transition 

D 5 

14 

06 

17 

Product Specification 

FAST 74F377 

D7 

18 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetics FAST Products Product Specification 

Flip-Flop FAST 74F377 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 UNIT 

Min Typ2 Max 

E &CP Vee= MIN, VIL= o.ov,3 ±10%Vec 2.5 v 

inputs 
VIH = 4.5V,

3 
OH = MAX ±5%Vcc 2.7 3.4 v 

VOH High-level output voltage 

other V CC = MIN, VIL= MAX ±10%Vcc 2.5 v 

inputs 
V1H =MIN, IOL =MAX ±5%Vce 2.7 v 

Vee= MIN, v,L =MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

II 
Input current at maximum 

V cc= O.OV, V1 = 7.0V 100 µA 
input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

llL Low-level input current V cc = MAX, V1 = 0.5V -20 µA 

1os Short circuit output current 4 
Vee= MAX -60 -150 mA 

1cc 
Supply current l 1ccH Vee. MAX l Dn=4.5V, CP= i, E=GND 55 72 mA 

(total) l 1ccL Dn=E=GND, CP=i 70 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. To reduce the effect of external noise during test. 
4. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'as tests should be performed last. 
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Signetics FAST Products 

Flip-Flop 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 1 

tPLH Propagation delay 

tPHL CP to On Waveform 1 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t (H) Setup time, High or Low 
Waveform 2 

t!(L) On to CP 

th(H) Hold time, High or Low 
Waveform 2 

th(L) On to CP 

t (H) §etup time, High or Low 
Waveform 2 

t:(L) E to CP 

th(H) .!:!old time, High or Low Waveform 2 
th(L) E to CP 

\y(H) Clock Pulse width Waveform 1 
\y(L) High or Low 

AC WAVEFORMS 

1/f MAX 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Min 

110 

4.0 
4.0 

Min 

2.0 
2.0 

0.0 
1.0 

3.0 
4.0 

0.0 
0.0 

4.0 
4.5 

NOTE: For all waveforms, V M = 1.SV. 

Product Specification 

FAST 74F377 

LIMITS 

TA= +2S°C TA = 0°c to + 70°C 

vee=SV Vee= SV±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

120 100 MHz 

7.0 9.0 4.0 10.0 
7.0 9.0 4.0 10.5 ns 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

Vee= sv vce=5V±10% 
UNIT CL :SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

2.5 
2.0 ns 

1.0 
1.0 ns 

3.0 
4.0 ns 

0.0 ns 
0.0 

5.0 ns 
5.0 

Waveform 2. 
Data And Enable Setup And Hold Times 

The shaded areas indicate when the input is permitted to change for predictable output performance. 



Signetics FAST Products 

Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

September 26, 1988 

FAMILY 

74F 

Product Specification 

FAST 74F377 

tw AMP(V) 

ov 
tn1dt,> 

tyL,H(t) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• 8-bit high-speed parallel register 
• Positive edge-triggered D~type 

inputs 
• Fully buffered common Clock and 

Enable inputs 
• Input clamp diodes limit high 

FAST 74F378 
Flip-Flop 

Hex D Flip-Flop With Enable 
Product Specification 

TYPE TYPICAL fMAX 

74F378 100MHz 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

35mA 

speed termination effects ORDERING INFORMATION 
• Fully TTL and CMOS compatible 

DESCRIPTION 

The 74F378 has six edge-triggered D
type flip-flops with individual D inputs and 
Q outputs. The common buffered Clock 
(CP) input loads all flip-flops simultane
ously when the Enable (E) input is Low. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition is 
transferred to the corresponding flip-flop's 
Q output. The E input must be stable one 
setup time prior to the Low-to-High clock 
transition for predictable operation. 

PIN CONFIGURATION 

Vee 

05 

Os 

04 

04 

03 

03 

TOP VIEW 

March 20, 1989 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

16-Pin Plastic DIP N74F378N 

16-Pin Plastic SO N74F378D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- Ds Data inputs 1.0/1,0 20µA/0.6mA 

GP Clock Pulse input (active rising edge) 1.0/1,0 20µA/0.6mA 

E Enable input (active Low) 1.0/1,0 20µA/0.6mA 

00-05 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

3 4 6 11 13 14 

Do D1 D2 D3 D4 D5 

9 CP 

E 

Oo 01 ~ 03 04 05 

2 5 7 10 12 15 

Vee· Pin 1s 
GND- Pin 8 

6-395 853-006 7-96094 



~1gnencs FAST Products 

Flip-Flop 

LOGIC DIAGRAM 

Vee= Pin 16 

GND =Pin 8 

9 
CP 

FUNCTION TABLE 
INPUTS OUTPUTS 

E CP on an 
I i h H 

I i I L 

h i x no change 

H x x no change 

H High voltage level 

OPERATING MODE 

Load ·1 • 

load ·o· 

Hold (do nothing) 

h = High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I = Low voltage level one set-up time prior to the Low-to-High clock transition 
X = Don't care 
i = Low-to-High clock transition 

D3 

11 

D4 

13 

10 

03 

o, 
14 

12 

a .. 

Product Specification 

FAST 74F378 

15 

a, 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetlcs FAST Products Product Specification 

Flip-Flop FAST 74F378 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H = MIN, loH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

1, 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) 
1ccH Vee= MAX 

32 45 mA 

1ccL 35 45 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c = SV. TA = 25°C. 
3. Not more than one output sCfiould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

M<ir,.,h ?O 1 Q.RQ 



Signetics FAST Products 

Flip.-Flop 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 1 

tPLH Propagation delay 

tPHL CP to On Waveform 1 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t (H) Setup time, High or Low 
Waveform 2 

t!(L) Dn to CP 

th(H) Hold time, High or Low 
Waveform 2 

th(L) Dn to CP 

t (H) §etup time, High or Low 
Waveform 2 

t!(L) E toCP 

th(H) !:!old time, High or Low Waveform 2 
th(L) E to CP 

t (H) Clock Pulse width Waveform 1 
~(L) High or Low 

AC WAVEFORMS 

111 MAX 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Min 

80 

3.0 
3.5 

Min 

4.0 
4.0 

0 
0 

4.0 
10.0 

0 
0 

4.0 
6.0 

NOTE: For all waveforms, V M = 1.SV. 

Product Specification 

FAST 74F378 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee= sv vee=SV±10% 
UNIT CL :SOpf CL :SOpf 

RL =soon RL :SOOn 

Typ Max Min Max 

100 80 MHz 

5.5 7.5 3.0 8.5 
6.0 8.5 3.5 9.5 ns 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee= sv Vee= 5V±10% 
UNIT CL :SOpF CL :SOpf 

RL =soon RL =soon 

Typ Max Min Max 

4.0 
4.0 ns 

0 
0 ns 

4.0 
10.0 ns 

0 
0 

ns 

4.0 ns 
6.0 

Waveform 2. 
Data And Enable Setup And Hold Times 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Signetics FAST Products 

Flip-Flop 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

March 20, 1989 

FAMILY 

74F 

6-399 

Product Specification 

FAST 74F378 

tw AMP(V) 

ov 

tTHL(t~ 

tTL.11(t~ 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate •w 1
TLH 

1
THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• Edge-triggered D-type Inputs 
• Buffered positive edge-triggered 

clock 
• Buffered common Enable Input 
• True and compl~mentary outputs 

DESCRIPTION 

The 74F379 is a 4-bit register with buff
ered common Enable (E). This device is 

FAST 74F379 
Register 
Quad Parallel Register With Enable 

Product Specification 

TYPE TYPICAL fMAX 

74F379 120MHz 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

28mA 

COMMERCIAL RANGE 
Vee= SV±10%; TA= 0°c to +70°C 

N74F379N 

N74F379D 

similar to the 'F175 but feature.s the com- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
man Enable rather common Master Re-
set. 

PIN CONFIGURATION 

TOP VIEW 

March 28, 1989 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Do-D3 Data inputs 1.0/1.0 20µA/0.6mA 

~ Enable input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active rising edge) 1.011.0 20µA/0.6mA 

00-03 True outputs 50/33 1.0mA/20mA 

00-03 Complementary outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

Vcc·Pin16 
GND· Pin 8 

CP 

E 

4 5 12 13 

3 2 6 7 11 10 14 15 

6-400 

LOGIC SYMBOL(IEEE/IEC) 

853-0027-96142 



Signetics FAST Products 

Quad Register 

LOGIC DIAGRAM 

CP 

E 

Vee· Pin 16 

GND ~Pin B 

FUNCTION TABLE 

INPUTS 

E CP on 
H i x 
L i h 

L i I 
H High voltage level 

D 

CP 

E 

OUTPUTS 

an an 
NC NC 

H L 

L H 

Q 

Q 

D Q 

CP 
EQ 

h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 
i Low-to-High clock transition 
NC = No change 

D Q 

CP 
Q 

E 

Product Specification 

FAST 74F379 

D Q 

CP 
Q 

E 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

March 28, 1989 6-401 



Signetics FAST Products Product Specification 

Quad Register FAST 74F379 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H =MIN, IOL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

II 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
Supply current (total) Vee= MAX, Dn=E=4.5V, CP=i 28 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products 

Quad Register 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

fMAX Maximum clock frequency 

1PLH Propagation ~lay 

tPHL CP to Q or 0 
n n 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER 

t (H) Setup time, High or Low 
t:(L) On to CP 

th(H) Hold time, High or Low 
th(L) On to CP 

t (H) 
t:(L) 

Setup time, High or Low 
E;' to CP 

th(H) Hold time, High or Low 
th(L) ~toCP 

1w(H) CP Pulse width, 
tw(L) High or Low 

AC WAVEFORMS 

CP 

0 n· an 

TEST CONDITION 

Waveform 1 

Waveform 1 

TEST CONDITION 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 1 

Dn 

E 

CP 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Product Specification 

FAST 74F379 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

vee=SV Vee= SV ±10% 
UNIT CL= SOpF CL :50pF 

RL =soon RL :soon 

Min Typ Max Min Max 

100 120 90 MHz 

3.5 5.0 7.0 3.5 8.0 
4.5 6.5 8.5 4.5 9.5 ns 

LIMITS 

TA= +25°C TA :0°C to +70°C 

Vee= sv Vee= sv±10% 
UNIT CL =50pF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

3.0 3.0 
3.0 3.0 ns 

1.0 1.0 
1.0 1.0 ns 

6.0 6.0 
6.0 6.0 ns 

0.0 0.0 
0.0 0.0 ns 

4.0 4.0 
5.0 5.0 ns 

Waveform 2. Data And Enable Setup And Hold Times 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Signetlcs FAST Products 

Quad Register 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

Your 

D.U.T ..__-+-<::>-+------. 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value: 

RT= Termination resistance should be equal to ZouT of 
pulse generators. 

March 28, 1989 

FAMILY 

74F 

6-404 

Product Specification 

FAST 74F379 

tw AMP(V) 

ov 
tlHdt,> 

tTui(t) 

tw ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz SOOns 2.Sns 2.Sns 



Signetics 

FAST Products 

FEATURES 

• Low-Input loading minimizes drive 
requirements 

• Performs six arithmetic and loglc 
functions 

• Selectable Low (clear) and High 
(preset) functions 

• Carry Generate and Propagate 
outputs for use with Carry look
ahead generator 

DESCRIPTION 

The 74F381 performs three arithmetic and 
three logic operations on two 4-bit words, A 
and 8. Three additional Select (S0-S2) input 
codes force the Function outputs Low or High. 
Carry Propagate (P) and Generate (G) out-

FAST 74F381 
Arithmetic Logic Unit 
Product Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

74F381 6.5 ns 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

59mA 

PACKAGES 
COMMERCIAL RANGE 

Vee= SV±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F381N 

20-Pin Plastic SOL N74F381D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 A operand inputs 1.0/4.0 20µA/2.4mA 

80-83 B operand inputs 1.0/4.0 20µA/2.4mA 

SO-S2 Function select inputs 1.0/1.0 20µA/0.6mA 

en Carry input 1.0/4.0 20µA/2.4mA 

j5 Carry Propagate output (active-Low) 50/33 1.0mA/20mA 

G Carry Generate output (active-Low) 50/33 1.0mA/20mA 

FO-F3 Outputs 50/33 1.0mA/20mA 

puts are provided for use with the 'Fl 82 Carry NOTE: One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
Look Ahead Generator for high-speed expan-
sion to longer word lengths. For ripple expan-
sion, refer to the 'F382 ALU data sheet. 

Signals applied to the Select inputs (S0-S2) 
determine the mode of operation, as indicatect 
in the Function Select Table. An extensive 
listing of input and output function levels is 
shown in the Function Table. The. circuit per
forms the arithmetic functions for either active
High or active-Low operands, with output lev-

PIN CONFIGURATION 

TOP VIEW 

March 1, 1989 

els in the same convention. In the subtract 
operating modes, it is necessary to force a 
Carry (High for active-High operands, Low for 
active-Low operands) into the Cn input of the 
least significant package. The Carry Generate 
(G) and Carry Propagate (P) outputs supply 

LOGIC SYMBOL 

15 

3 4 1 2 19 18 17 16 

A
0 

a
0 

A
1 

a, A
2 

a 2 A1 B1 

Cn 

Sa G 

s, 
s, 

8 • 11 12 

Vee- Pin 20 
GND-Pin 10 

6-405 

input signals to the 'Fl 82 Carry look-ahead 
generator for expansion to longer word length, 
as shown in Figure 1. Note that an 'F382 ALU 
is used for the most significant package. Typi
cal delays for Figure 1 are given in Table 1. 

LOGIC SYMBOL(IEEE/IEC) 

853-0418-95907 



Signetlcs FAST Products 

Arithmetic Logic Unit 

LOGIC DIAGRAM 

Vee= Pin 20 

GND =Pin 10 

March 1, 1989 

Product Specification 

FAST 74F381 

~-----+.+~..j..M---~----#~ F3 

--_,,;.~~~~~-14 p ttT.,........-

~----13 Ci 

6-406 



Signetics FAST Products 

Arithmetic Logic Unit 

FUNCTION TABLE 

INPUTS 

so s, s2 en An Bn FD 

L L L x x x L 

H L L L L L H 

H L L L L H L 

H L L L H L L 

H L L L H H H 

H L L H L L L 

H L L H L H H 

H L L H H L H 

H L L H H H L 

L H L L L L H 

L H L L L H L 

L H L L H L L 

L H L L H H H 

L H L H L L L 

L H L H L H H 

L H L H H L H 

L H L H H H L 

H H L L L L L 

H H L L L H H 

H H L L H L H 

H H L L H H L 

H H L H L L H 

H H L H L H L 

H H L H H L L 

H H L H H H H 

L L H x L L L 

L L H x L H H 

L L H x H L H 

L L H x H H L 

H L H x L L L 

H L H x L H H 

H L H x H L H 

H L H x H H H 

L H H x L L L 

L H H x L H L 

L H H x H L L 

L H H x H H H 

H H H x L L H 

H H H x L H H 

H H H x H L H 

H H H x H H H 

M:irr.h 1 . 1989 

OUTPUTS 

F, F2 F3 

L L L 

H H H 

H H H 

L L L 

H H H 

L L L 

H H H 

L L L 

L L L 

H H H 

L L L 

H H H 

H H H 

L L L 

L L L 

H H H 

L L L 

L L L 

H H H 

H H H 

H H H 

L L L 

L L L 

L L L 

H H H 

L L L 

H H H 

H H H 

L L L 

L L L 

H H H 

H H H 

H H H 

L L L 

L L L 

L L L 

H H H 

H H H 

H H H 

H H H 

H H H 

~ 'IS 

L L 

H L 

L L 

H H 

H L 

H L 

L L 

H H 

H L 

H L 

H H 

L L 

H L 

H L 

H H 

L I 

H i... 

H H 

H L 

H L 

L L 

H H 

H L 

H L 

L L 

H H 

H H 

H L 

L L 

H H 

H H 

H H 

H L 

L L 

H H 

L L 

H L 

H H 

H H 

H H 

H L 
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OPERATING 
MODE 

Clear 

B minus A 

A minus B 

A Plus B 

A(E)B 

A+ B 

AB 

Preset 

Product Specification 

FAST 74F381 

H High voltage level 
L = Low voltage level 
X Don't care 



Slgnetlcs FAST Products 

Arithmetic Logic Unit 

FUNCTION SELECT TABLE Table 1. 16-Blt Delay Tabulation 
SELECT 

OPERATING MODE PATH SEGMENT 
TOWARD OUTPUT 

F Cn+4,0VR 
So s1 s2 
L L L Clear 

H L L B Minus A 

L H L A Minus B 

H H L A Plus B 

L L H AGB 

H L H A+B 

L H H AB 

H H H Preset 

H High voltage level 
L Low voltage level 

APPLICATION 

A 
C1N-----i 

B A 

Ai or Bi to P 

Pi to Cn+i ('F182) 

Cn to F 

Cn to Cn+4, OVR 

Total Delay 

B 

P1 Cn +y 

'F182 

7.2ns 7.2ns 

6.2 ns 6.2ns 

8.1 ns -

- 8.0ns 

21.5 ns 21.4 ns 

Figure 1. 16-Blt Look-Ahead Carry ALU Expansion 

Product Specification 

FAST 74F381 

couT 

OVERFLOW 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +1 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 
TSTG Storage temperature -65 to +150 oc 
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Arithmetic Logic Unit FAST 74F381 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS JOver recommended o_Q.eratin_g_ free-air tem~ature ral!Q_e unless otherwise notedl 

TEST CONDITIONS 1 LIMITS 
SYMBOL PARAMETER 

Min Typ2 
UNIT 

Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H = MIN, 10 H = MAX ±5%Vcc 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, V1L =MAX ±10%Vcc 0.30 0.50 v 

V1H = MIN, IOL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11=1 1K -0.73 -1.2 v 

'1 
Input current at maximum Vee= MAX, vi= 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

l1L Low,evel input current f An, Bn, Cn 
Vee= MAX, V1=0.5V 

-2.4 mA 

so, s1, s2 -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

Ice Supply current (total) Vee= MAX 59 89 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operatir.tg conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 2s0 e. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test &filfNVatlJS and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Arithmetic Logic Unit FAST 74F381 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=5V Vee= 5V±10% 

UNIT CL :50pF CL :50pF 
RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 6.0 11.0 2.5 12.5 

tPHL Cn to F n 2.5 4.5 6.5 2.5 7.5 
ns 

tPLH Propagation delay Waveform 1 3.5 7.0 13.0 3.5 16.0 ns 
tPHL Any An or Bn to any F n 3.0 6.0 9.0 3.0 10.0 

tPLH Propagation delay 
Waveform 1 

5.0 9.0 20.0 5.0 21.5 

tPHL Sn to Fn 4.0 7.5 10.5 4.0 11.5 ns 

tPLH Propagation delay 
Waveform 1 

3.5 6.5 9.0 3.5 10.0 

tPHL An or Bn to G 3.0 6.0 8.5 3.0 9.0 
ns 

tPLH Propagation delay 3.0 5.5 8.0 3.0 9.0 

tPHL An or Bn to l5' Waveform 1 3.5 6.0 8.5 3.5 9.0 ns 

tPLH Propagation delay 
Waveform 1 

5.0 7.5 11.0 5.0 12.5 

tPHL Sn to G or P 5.5 8.5 12.5 5.0 14.0 ns 

AC WAVEFORMS 

VOUT _____ .,, 
Waveform 1. Propagation Delay for Non-Inverting or Inverting paths 

NOTE: For all waveforms, VM = 1.SV 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Ar= Termination resistance should be equal to ZOlJT of 

pulse generators. 

March 1, 1989 

FAMILY 

74F 
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tw AMP(V) 

ov 

tTIIL(t~ 

tTLH(t) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• Performs six arithmetic logic 
functions 

• Selectable Low (clear) and High 
(preset) functions 

• Low-input loading minimizes drive 
requirements 

• Carry output for ripple expansion 

FAST 74F382 
Arithmetic Logic Unit 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F382 7.0 ns 54mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F382N 

20-Pin Plastic SOL N74F382D 

• Overflow output for Two's Comple- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
ment arithmetic 

DESCRIPTION 

The 74F382 performs three arithmetic 
and three logic operations on two 4-bit 
words, A and B. Two additional Select 
(S0-S2) input codes force the Function 
outputs Low or High. An overflow output 
is provided for convenience in Two's 
Complement arithmetic. 

A carry output is provided for ripple ex
pansion. For high-speed expansion us
ing a carry look-ahead generator, refer to 
the 'F381 data sheet. 

Signals applied to the Select inputs, S
0

-

S2, determine the mode of operation, as 
indicated inthe Function Select Table. An 
extensive listing of input and output levels 
is shown in the Function Table. The circuit 
performs the arithmetic functions for ei-

PIN CONFIGURATION 

A2 

B2 

A3 

83 

Cn 

Cn+4 

F3 

F2 

TOP VIEW 

April 14, 1989 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-As A operand inputs 1.0/4.0 20µA/2.4mA 

Bo-B3 B operand inputs 1.0/4.0 20µA/2.4mA 

SO-S2 Function select inputs 1.0/1.0 20µA/0.6mA 

en Carry input 1.0/5.0 20µA/3.0mA 

cn+4 Carry output 50/33 1.0mA/20mA 

OVR Overflow output 50/33 1.0mA/20mA 

FO-F3 Outputs 50/33 1.0mA/20mA 

NOTE: One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

ther active-High or active-Low operands, 
with output levels in the same convention. 
In the subtract operating modes it is 
necessary to force a carry (High for ac
tive-High operands, Low for active-Low 
operands) into the en input of the least 
significant package. Ripple expansion is 

LOGIC SYMBOL 

:s 4 1 2 111 18 17 16 

A1 a1 A1 8 1 A 2 a2 A1 a1 

15 Cn 
5 So OVR 

s., Cn+4 
Sz 

F1 F1 F2 F1 

I II 11 12 

Vee. Pin20 
GND-Pin 10 

6-411 

illustrated in Figure 1. The overflow out
put OVR is the Exclusive-OR of Cn+3 and 

Cn+4; a High signal on OVR indicates 

overflow in Two's complement operation 
(See Table 2forTwo's complement arith
metic). Typical delays for Figure 1 are 
given in Table 1. 

LOGIC SYMBOL(IEEE/IEC) 

853-0419-96350 



Signetics FAST Products 

Arithmetic Logic Unit 

LOGIC DIAGRAM 

Vee= Pin 20 

GND =Pin 10 

April 14, 1989 

Product Specification 

FAST 74F382 

~OVR 

6-412 



Signetics FAST Products 

Arithmetic Logrc Unit 

FUNCTION TABLE 

INPUTS 

so s1 s2 en An Bn Fo 

L L L L x x L 

L L L H x x L 

H L L L L L H 

H L L L L H L 

H L L L H L L 

H L L L H H H 

H L L H L L L 

H L L H L H H 

H L L H H L H 

H L L H H H L 

L H L L L' L H 

L H L L L H L 

L H L L H L L 

L H L L H H H 

L H L H L L L 

L H L H L H H 

L H L H H L H 

L H L H H H L 

H H L L L L L 

H H L L L H H 

H H L L H L H 

H H , L L H H L 

H H L H L L H 

H H L H L H L 

H H L H H L L 

H H L H H H H 

L L H x L L L 

L L H x L H H 

L L H L H L H 

L L H x H H L 

L L H H H L H 

H L H x L L L 

H L H x L H H 

H L H x H L H 

H L H L H H H 

H L H H H H H 

L H H x L L L 

L H H x L H L 

L H H x H L L 

L H H L H H H 

L H H H H H H 

H H H x L L H 

H H H x L H H 

H H H x H L H 

H H H L H H H 

H H H H H H H 

April 14, 1989 

OUTPUTS 

F1 F2 Fa 

L L L 

L L L 

H H H 

H H H 

L L L 

H H H 

L L L 

H H H 

L L L 

L L L 

H H H 

L L L 

H H H 

H H H 

L L L 

L L L 

H H H 

L L L 

L L L 

H H H 

H H H 

H H H 

L L L 

L L L 

L L L 

H H H 

L L L 

H H H 

H H H 

L L L 

H H H 

L L L 

H H H 

H H H 

H H H 

H H H 

L L L 

L L L 

L L L 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

OVR cn+4 

H H 

H H 

L L 

L H 

L L 

L L 

L H 

L H 

L L 

L H 

L L 

L L 

L H 

L L 

L H 

L L 

L H 

L H 

L L 

L L 

L L 

L H 

L L 

L H 

L H 

L H 

L L 

L L 

L L 

H H 

H H 

L L 

L L 

L L 

L L 

H H 

H H 

L L 

H H 

L L 

H H 

L L 

L L 

L L 

L L 

H H 
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OPERATING 
MODE 

Clear 

B minus A 

A minus B 

A Plus B 

AG)B 

A+ B 

AB 

Preset 

Product Specification 

FAST 74F382 

H = High voltage level 
L = Low voltage level 
X = Don't care 



Signetics FAST Products 

Arithmetic Logic Unit 

FUNCTION SELECT TABLE Table 1. 16-Bit Delay Tabulation 
SELECT 

OPERATING 

So s1 s2 MODE 
PATH SEGMENT 

TOWARD OUTPUT 
F Cn+4, OVR 

L L L Clear Ai or Bi to Cn+4 6.5 ns 6.5ns 

H L L B Minus A en to cn+4 6.3 ns 6.3ns 

L H L A Minus B en to cn+4 6.3 ns 6.3ns 

H H L A Plus B Cn to F 8.1 ns -

L L H AGB Cn to Cn+4 , OVA 8.0ns 

H L H A+B Total Delay 27.2 ns 27.1ns 

L H H AB 

H H H Preset 

H High voltage level 
L Low voltage level 

APPLICATION 

A;;-A., B4B7 Aa-A11 8 8 8 11 

A B A B 
Cn Cn+4 Cn Cn +4 
s 'F382 s 'F382 

F F 

F4-F7 Fa-F11 

Figure 1. 16-Bit Ripple Carry ALU Expansion 

Product Specification 

FAST 74F382 

Table 2. 
Two's Complement Arithmetic 

H 
L 

MSB 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 

L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 
L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 

High voltage level 
Low voltage level 

A12A1s8 i2 8 1s 

B 

Cn Cn+4 
s 'F382 

FOVR 

Fd-F15 

LSB 
Numerical 

Value 
L 0 
H 1 
L 2 
H 3 
L 4 
H 5 
L 6 
H 7 
L -8 
H -7 
L -6 
H -5 
L -4 
H -3 
L -2 
H -1 

cour 

OVERFLOW 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30to +1 mA 

Vour Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Arithmetic Logic Unit FAST 74F382 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1aH High-level output current -1 mA 

IOL Low-leve,I output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS _iOver recommended ojl_eratif'!Q_ free-air temjl_erature ra~ unless otherwise noted_l 

TEST CONDITIONS 1 LIMITS 
SYMBOL PARAMETER 

Typ2 
UNIT 

Min Max 

Vee= MIN, V1L =MAX ±10%Vee 2.5 v 
VOH High-level output voltage 

V1H = MIN, laH =MAX ±5%Vce 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, VIL= MAX ±10%Vee 0.30 0.50 v 
V1H =MIN, laL =MAX ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

'1 
Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

en -3.0 mA 

11L Low-level input current AO-A3, B0-83 Vee= MAX, V1 = 0.5V -2.4 mA 

So,S1,S2 -0.6 mA 

1as Short circuit output current 3 Vee= MAX -60 -150 mA 

Ice Supply current (total) Vee= MAX 54 81 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 2s0e. 
3. Not more than one output should be shorted at a time. For testing 'as· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Arithmetic Logic Unit FAST 74F382 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA = 0°C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =SV Vee= SV±10% 

UNIT CL= SOpF CL :SOpF 

RL = ~oon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay· 
Waveform 1 

3.0 7.0 12.0 2.5 13.5 

tPHL en to F n 2.5 4.5 6.5 2.5 7.5 
ns 

tPLH Propagation delay Waveform 1 3.5 8.0 13.5 3.5 17.0 ns 
tPHL An or Bn to F n 3.0 6.0 10.0 2.5 11.0 

tPLH Propagation delay 
Waveform 1 

5.5 9.0 15.0 5.5 16.0 

tPHL Si to Fi 5.5 7.5 10.5 5.5 12.0 ns 

tPLH Propagation delay 
Waveform 1 

3.5 7.0 10.5 3.5 11.5 
1PHL Ai or Bi to en+4 3.5 6.5 9.5 3.5 10.5 

ns 

1PLH Propagation delay 7.0 10.5 14.5 6.5 17.0 

tPHL Si to OVR or e n+4 
Waveform 1 5.0 8.0 11.0 5.0 12.0 ns 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.0 2.5 6.5 

tPHL en to en+4 3.5 5.0 6.5 3.5 7.0 ns 

tPLH Propagation delay 
Waveform 1 

4.5 9.0 13.5 4.0 15.0 

tPHL en to OVR 3.0 5.0 6.5 3.0 7.0 
ns 

tPLH Propagation delay Waveform 1 6.0 9.0 12.5 5.5 16.5 ns 
tPHL Ai or Bi to OVR 3.5 6.5 9.0 3.5 10.0 

AC WAVEFORMS 

VOUT _____ _, 

Waveform 1. Propagation Delay for Non-Inverting or Inverting paths 
NOTE: For all waveforms, VM = 1.SV 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to z00T of 

pulse generators. 

April 14, 1989 
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tw AMP(V) 

ov 
tllll.(t~ 

tnH(t~ 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• Four independent adder/subtrac-
tors 

• Two's complement arit'hmetic 
• Synchronous operation 
• Common Clear and Clock 
• One's complement or magnitude 

only capability 
• 'F385 is designed for use with 

serial multipliers in implementing 
digital filters and butterfly net
works in fast Fourier transforms 

DESCRIPTION 

The 74F385 contains four serial adder/ 
subtracters with com man Clock and Mas
ter Reset, but independent Operand and 
Select inputs. Each adder/subtractorcon
tains two edge-triggered flip-flops to store 
sum and carry, as shown in the Logic 
Diagram. Flip-flop state changes occur on 
the rising edge of the Clock Pulse (CP) 
input signal. The Select (S) input should be 
Low for the Add (A plus B) mode and High 
for the Subtract (A minus B) mode. A Low 
signal on the asynchronous Master Reset 
(MR) input clears the sum flip-flop and re
sets the Carry flip-flop to zero in the Add 
mode or presets it to one in the Subtract 
mode. In the Subtract mode, the B 
operand is internally complemented. 
Presetting the Carry flip-flop to one com-

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

FAST 74F385 
Adder /Subtracter 
Quad Serial Adder/Subtractor 
Product Specification 

TYPE TYPICAL fMAX 

74F385 140 MHz 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

55mA 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F385N 

20-Pin Plastic SOL N74F385D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A3 A operand inputs 1.0/1.0 20µA/0.6mA 

Bo - 83 B operand inputs 1.0/1.0 20µA/0.6mA 

SO-S3 Function select inputs 1.0/1.0 20µA/0.6mA 

CP Clock pulse input (active rising edge) 1.011.0 20µAJ0.6mA 

MR Asynchronous Master Reset input (active Low) 1.0/1.0 20µAJ0.6mA 

F_a_- F~ Sum or difference outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

pletesthe Two's Complementtransforma
tion by adding one to "A plus B" during the 
first (LSB) operation after MR is released. 
For One's Complement subtraction, the 

LOGIC SYMBOL 

11 
3 

13 

18 

Vee· Pin 20 
GND· Pin 10 

5 4 6 7 15 14 16 17 

2 9 12 19 

6-417 

Carry flip-flopcan be setto zero by making 
S Low during reset, then making S High 
after the reset but before the next Clock. 

LOGIC SVMBOL(IEEE/IEC) 

853-08ii8-96253 
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Adder /Subtractor 

LOGIC DIAGRAM 

vcc=pin 20 

GND=pin10 

April 6, 1989 

Product Specification 

FAST 74F385 

t----1~9 F3 
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Adder /Subtractor FAST 74F385 

FUNCTION TABLE 

INPUTS* INTERNAL CARRY** OUTPUT* OPERATING 

MR s A B c c1 F MODE 

L L x x L L L Clear 
L H x x H H L 

H L L L L L L 
H L L L H L H 
H L L H L L H 
H L L H H H L Add 
H L H L L L H 
H L H L H H L 
H L H H L H L 
H L H H H H H 

H H L L L L H 
H H L L H H L 
H H L H L L L 
H H L H H L H Subtract 
H H H L L H L 
H H H L H H H 
H H H H L L H 
H H H H H H L 

H High voltage level 
L Low voltage level 
X Don't care 

Inputs before Clock transition, output after C 
Carry flip-flop state before (C) and after (e1) Clock transition 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 ac 

TSTG Storage temperature -65 to +150 ac 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 ac 
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Adder /Subtracter FAST 74F385 

DC ELECTRICAL CHARACTERISTICS lOver recommended cm_erati1'!.9.. free-air temE_rature raQ.g_e unless otherwise notedJ_ 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vce 2.5 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vee 2.7 3.4 v . 
Vee= MIN, VIL= MAX ±10%Vee 0.30 0.50 v 

VOL Low-level output voltage 
V1H =MIN, 10 L =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN,~=~ -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

11L Low-level input current V cc = MAX, V.l = 0.5V -0.6 mA 

1os Short circuit output current 3 Vee= MAX -60 -150 mA 

1cc I Supply current (total) Vee= MAX 55 80 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 10s tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°c to +70°c 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee= 5V±10o/o 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frquency Waveform 1 100 140 90 MHz 

tPLH Propagation delay 3.0 5.0 8.0 2.5 9.0 

tPHL CP to Fn Waveform 1 3.5 5.5 9.0 3.5 10.0 ns 

Fropagation aeTay 

tPLH MR to Fn Waveform 2 4.0 6.5 9.5 4.0 10.5 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V Vee= sv ±10% 

UNIT CL :50pF CL= 50pF 

RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low Waveform 3 12.0 12.0 ns 

t
5
(L) An, Bn or Sn to CP 12.0 12.0 

th(H) Hold time, High or Low Waveform 3 0 0 ns 
th(L) An, Bn or Sn to CP 0 0 

-
t (H) CP Pulse width, Waveform 3 6.0 6.0 ns 
t:(L) High or Low 6.0 6.0 

tw(L) MR Pulse width, Low Waveform 2 6.0 6.0 ns 

tREC Recovery time, MR to CP Waveform 2 8.5 9.5 ns 
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Adder /Subtracter 

AC WAVEFORMS 

t--1/fMAX 

CP 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

An,Bn,Sn 

CP 

CP 

Product Specification 

FAST 74F385 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Data And Select Setup And Hold Times 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 6, 1989 

FAMILY 

74F 

6-421 

---- t w -----ti AMP(V) 

----•w---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Two 4-Blt binary counters 
• Two Master Resets to clear each 

4-blt counter Individually 

DESCRIPTION 

The 7 4F393 is a Dual Ripple Counter with 
separate Clock (CP n) and Master Reset 
Reset (MR) inputs to each counter. The 
two counters are identified by the "a" and 
"b" suffixes in the pin configuration. The 
operation of each half of the 'F393 is the 
same. The counters are triggered ~a 
High-to-Low transition of the Clock (CP a 

and CP b) inputs. The counter outputs are 
internally connected to provide Clock in
puts to succeeding stages. The outputs of 
the ripple counter do not change synchro
nously and should not be used for high 
speed address decoding. The Master 
Resets (MRa and MRb) are active High 
asynchronous inputs; one for each 4-bit 
counter. A High level in the MR input 
overrides the Clock and sets the outputs 
Low. 

PIN CONFIGURATION 

TOP VIEW 

November 1, 1988 

Vee 
CPb 

MRb 

Cob 

01b 

0 2b 

8 Q3b 

FAST 74F393 
Dual 4-Bit Binary Ripple Counter 

Product Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F393 125MHz 40mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

14-Pin Plastic DIP N74F393N 

14-Pin Plastic SO N74F393D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

CPa, CPb Clock inputs 1.0/1.0 20µA/0.6mA 

MRa, MRb Master Reset inputs 1.0/1.0 20µA/0.6mA 

Ona - Onb Data outputs 50/33.3 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

1 --o Cf'a 

13--0 CPb 

2 MR• 
12 MRb 

aoa0 1. 0 211°:ie0 0b0 1b Q2b Q3b 

Vee· Pin 14 
GND• Pin 7 

3 4 5 8 11 10 SI 8 

6-422 

LOGIC SYMBOL(IEEE/IEC) 

2 
CTR DIV16 3 

CT:O 

{ 4 

+ 5 

6 

CTR DIV 16 11 
CT:O 

{ 10 

+ 9 

8 

s53-0295-949n 



Signetics FAST Products 

Dual 4-Bit Binary Ripple Counter 

LOGIC DIAGRAM 

J a 
CP 1,13 CP 

n 

Vee= Pin 14 

GND =Pin 7 

FUNCTION TABLE 
OUTPUTS 

COUNT 
0 on 0 1n 

0 L L 

1 H L 

2 L H 

3 H H 

4 L L 

5 H L 

6 L H 

7 H H 

8 L L 

9 H L 

10 L H 

11 H H 

12 L L 

13 H L 

14 L H 

15 H H 

H = High voltage level 
L = Low voltage level 

0 2n 
L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

J a 

CP 

K a 
Ro 

3,11 4,10 

0 on Q1n 

Q3n 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

Product Specification 

FAST 74F393 

J Q J a 

CP CP 

K a K a 
Ro RD 

5,9 6,8 

Q2n Q3n 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT --
Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Your Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 



Signetlcs FAST Products Product Specification 

Dual 4-Bit Binary Ripple Counter FAST 74F393 

RECOMMENDED OPERATING CONDITIONS 

r SYMBOL 
LIMITS 

PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
I 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1aH High-level output current -1 mA 

al Low-level output current 20 mA 

" 
Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYM30L PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, v,L =MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, v,L =MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H = MIN, IOL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 .-1.2 v 

1, 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1ccH 25 36 mA 
1cc Supply current (total) Vee= MAX 

1ccL 42 58 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical ~alues are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Dual 4-Bit Binary Ripple Counter 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 1 

tPLH Propagation delay 
Waveform 1 

tPHL CP n to Qoa• QOb 

tPLH Propagation delay 
Waveform 1 

tPHL CP n to 0 1a, 0 1b 

tPLH Propagation delay 
Waveform 1 

tPHL CP n to 0 2a, 0 2b 

tPLH Propagation delay 
Waveform 1 

tPHL CP n to 0 3a, 0 3b 

tPHL 
Propagation delay 

Waveform 2 
MR to Ona• Qnb 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

~(H) CP n Pulse width, 
Waveform 1 tw(L) High or Low 

~(H) MR Pulse width Waveform 2 
High 

tREC Recovery time Waveform 2 
MR to CPn 

AC WAVEFORMS 

1/f MAX 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Min 

100 

3.5 
5.0 

5.0 
7.5 

8.0 
9.5 

10.5 
12.0 

4.0 

Min 

4.5 
3.5 

3.5 

2.5 

MR 

CPn 

Product Specification 

FAST 74F393 

LIMITS 

TA= +2S°C TA = 0°c to + 70°C 

Vee= sv Vee =SV±10% 
CL :SOpF CL= SOpF 
RL =soon RL =soon 

Typ Max Min Max 

130 100 

5.5 8.0 3.5 9.0 
7.0 10.0 5.0 10.5 

7.0 10.0 4.5 13.0 
9.5 12.0 7.0 13.0 

10.0 13.0 7.0 15.0 
11.5 14.5 9.0 15.5 

12.5 15.5 10.0 17.0 
14.0 16.5 11.5 17.5 

6.0 9.0 4.0 9.0 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

vee=SV Vee= sv±10% 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Typ Max Min Max 

5.0 
4.0 

4.5 

3.0 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Dual 4-Bit Binary Ripple Counter 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

November 1, 1988 
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Product Specification 

FAST 74F393 

tw AMP(V) 

10% ov 
tTHL(t 1) 

1TLH(t,) 

t w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• 4-bit parallel load shift register 
• Independent 3-state buffer outputs, 

00-03 
• Separa~e 0

5 
output for serial 

expansion 

• Asynchronous Master Reset 

DESCRIPTION 
The 74F395 is a 4-bit Shift Register with 
serial and parallel synchronous operating 
modes and 3-state buffer outputs. The 
shifting and loading operations are con
trolled by the state of the Parallel Enable 
(PE) input. When PE is High, data is 
loaded from the Parallel Data inputs (D

0 
-

D
3

) into the register synchronous with 
the High-to-Low transition of the Clock 
input (CP). When PE is Low, the data at 
the Serial Data input (D ) is loaded into 
the 0

9
_ flip-flop, and the d&a in the register 

is shined one bit to the right in the direc
tion (00~ 0 ~ 0 ~ 0

3
) synchronous 

with the negative cl6ck transition. The PE 
and Data inputs are fully edge-triggered 
and must be stable one setup prior to the 
High-to-Low transition of the clock. 
The Master Reset (MR,) is an asynchro
nous active-Low input. When Low, the 
MR overrides the clock and all other in
puts and clears the register. 
The 3-state output buffers are designed 
to drive heavily loaded 3-state buses, or 
large capacitive loads. 
The active-Low Output Enable (OE) con
trols all four 3-state buffers independent 
of the register operation. The data in the 
register appears at the outputs when OE 
is Low. The outputs are in High imped-

PIN CONFIGURATION 

TOP VIEW 

Aoril 4. 1989 

FAST 74F395 
Shift Register 
4-Bit Cascadable Shift Register (3-state) 

Product Specification 

TYPE TYPICAL f MAX 

74F395 120MHz 

ORDERING INFORMATION 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

32mA 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

16-Pin Plastic DIP N74F395N 

16-Pin Plastic SO N74F395D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.0/1.0 20µA/0.6mA 

Ds Serial data input 1.0/1.0 20µA/0.6mA 

PE Parallel Enable input 1.0/1.0 20µA/0.6mA 

MR Master Reset input (active Low) 1.0/1.0 20µA/0.6mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

~ Clock Pulse input (active falling edge) 1.0/1.0 20µA/0.6mA 

Os Serial expansion output 50/33 1.0mA/20mA 

00-03 Data outputs (3-state) 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

-

ance "OFF" state, which means they will 
neither drive nor load the bus when OE is 
High. The output from the last stage is 
brought out separately. This output (Os) is 

tied to the Serial Data input (Os) of the 
next register for serial expansion 
applications.The Os output is not affected 
by the 3-state buffer operation. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

2 3 4 5 6 

os Do o1 o2 o3 

7 PE 
10 CP as 11 

9 OE 

MR 15 

0 o 0 1 °2 03 

15 14 13 12 

Vee- Pin 16 

GND- Pin B 

6-427 853-0370-96230 
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Shift Register 

LOGIC DIAGRAM 

"OE~9~~~~~~--~~~~~~------~~~-. 

cp-~10;.._~~-~~o-~--~------. 

Ds~2~~~~~+-+--1~ 

Do~3~~~~~-l-+--1" 

Vee· Pin 16 

GND- Pina 

MODE SELECT-FUNCTION TABLE 

INPUTS OUTPUTS 

MR CP PE Os on Qo 01 02 

L x x x x L L L 

H J. I I x L qo q1 
H J. I h x H ~ q1 
H J. h x I L L L 

H J. h x h H H H 

INPUTS OUTPUTS 

OE an (Register) ao, 01' 02, 03 

L L L 

L H H 
H L z 
H H z 

H High voltage level 

.__~ ->---'-' o. 

REGISTER 

03 OPERA TING MODES 

L Reset ( clear) 

q2 

~ 
Shift right 

L 

H 
Parallel load 

3-STATE BUFFER 

as OPERATING MODES 

L 

H 
Read 

L 
Disable buffers 

H 

h High voltage level one set-up time prior to the High-to-Low clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the High-to-Low clock transition 
qn Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the 

High-to-Low clock transition 
X Don't care 
Z High impedance "OFF" state 
J. High-to-Low clock transition 
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Shift Register FAST 74F395 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

V~UT Voltage applied to output in High output state -0.5 to +5.5 v 

1our Current applied to output in Low output state 1 as 40 mA 

l 00-03 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATtNG CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

Os -1 mA 
1oH High-level output current 

0 o-0 3 -3 mA 

1oL Low-level output current Os 20 mA 

0 o-0 3 24 mA 

TA Operating free-air temperature range 0 70 oc 



Signetics FAST Products Product Specification 

Shift Register FAST 7 4F395 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted ) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

'Min Max 

±10%Vcc 2.5 v 

Os Vee= MIN, loH=-1mA 
±5%Vcc 2.7 3.4 v 

VOH High-level output voltage VIL= MAX 

V1H =MIN, ±10%Vcc 2.4 v 

00-03 loH=-3mA 
±5%Vcc 2.7 v 

Vee= MIN, ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX loL=MAX 
V1H =MIN, ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

l1L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1oZH 
Off-state output current High 
level voltage applied 0 0- 0 3 only Vee= MAX, Vo= 2.7V 50 µA 

1ozL 
Off-state output current Low 

0 0- 0 3 onl~ V CC = MAX, Vo= 0.5V 
-50 µA 

level voltage applied 

1os Short-circuitoutput current3 
Vee= MAX -60 -150 mA 

1ccH 

MR=PE=Dn=D
5
=4.5V, 33 48 mA 

OE=GND, CP=J. 

1cc Supply current (total) 1ccL Vee= MAX 
MR=OE=Dn=Ds=GND, 

35 50 mA 
PE=4.5V, CP=J. 

1ccz MR=Dn=Ds=GND, 32 46 mA 
0E=4.5V 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last 
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Shift Register FAST 74F395 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA =0°Cto+70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 105 120 95 MHz 

tPLH Propagation delay 
Waveform 1 

3.5 6.0 8.5 3.5 9.5 

tPHL CP to an 5.0 8.0 11.0 5.0 11.5 
ns 

tPLH Propagation delay 
Waveform 1 

5.0 6.5 9.0 4.5 10.0 

tPHL CP to as 5.5 7.5 10.0 5.0 10.5 ns 

tPHL 
Propagation delay 

Waveform 2 5.0 7.5 10.0 5.0 10.5 ns 
MR to an 

tPHL 
Propagation delay 

Waveform 2 4.5 7.0 9.0 4.5 9.5 ns 
MR to as 

tPZH Output Enable time Waveform 4 4.0 6.5 9.0 4.0 10.0 

tPZL to High or Low level Waveform 5 3.5 6.0 8.0 3.5 8.5 ns 

tPHZ Output Disable time Waveform 4 1.0 2.5 4.5 1.0 5.5 

tPLZ from High or Low level Waveform 5 1.0 3.5 5.5 1.0 6.5 
ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 3 
2.5 3.0 

t
5
(L) on to GP 1.5 2.0 

ns 

th(H) Hold time, High or Low 
Waveform 3 

~ .5 1.5 
th(L) On to CP 1.5 1.5 

ns 

t
5
(H) Setup time, High or Low 

Waveform 3 
6.5 7.0 

t
5
(L) PE to CP 6.0 6.5 

ns 

th(H) Hold time, High or Low Waveform 3 
0 0 

~L) PE to Cl5 0 0 
ns 

tw(H) CP Pulse width 
Waveform 1 5.0 5.5 ns 

'w(L) High or Low 4.0 4.5 

tw(L) 
MR Pulse width Waveform 2 2.5 3.0 ns 
Low 

tREC 
Recovery time Waveform 2 6.0 7.0 ns 
mto'CP 

April 4, 1989 6-431 



Signetics FAST Products 

Shift Register 

AC WAVEFORMS 

Waveform 1. Propegation Qelay, Cl.ock Input to 
Output,Clock Widthe, and Ma.imwm Cleek Frequency 

Product Specification 

FAST 74F395 

~~ -
On.Os ~ 

Waveform 2. Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock Recovery Time 

Waveform 3. Parallel Enable and Data Setup Time and Hold Time 

waveform 4. 3-State qumut Eneble Time To High 
Level And output Dis_.,. Time From High Level 

Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL-1-
Test Circuit for 3-State Outputs and 
Totem-Pole Output (05) 

SWITCH POSITION 

TEST SWITCH 

tPZL' tPZL closed 

All other open 

DEFINITIONS 

L1.tN 

----tw 

VM = 1.5V 

Input Pulse Definition 

AMP(V) 

ov 

RL = Load resistor; see AC CHARACTEFl1$TICS for value. 

CL = Load capacitance includes jig and proee capacitance; 
INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

Ar = Termination resistance should be equal to z00'T of 

pulse generators. 

April 4, 1989 6-432 

FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH 1THL 

1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Select inputs from two data 

sources 
• Fully positive edge triggered 
• Both True and Complementary 

outputs-'F398 

DESCRIPTION 

The 74F398 and 74F399 are the logical 
equivalent of a quad 2-input multiplexer 
feeding into four edge-triggered flip
flops. A common Select input deter
mines which of the two 4-bit words is 
accepted. The selected data enters the 
flip-flops on the rising edge of the clock. 

The 'F399 is the 16-pin version of the 
'F398, with only the true (Q ) outputs of 
the flip-flops available. " 

The 'F398 and 'F399 are high speed 
quad 2-port registers. They select 4 bits 
of data from either of two sources (Ports) 
under control of a common select input 
(S). The selected data is transferred to a 
4-bit output register synchronous with 
the Low-to-High transition of the Clock 
input (CP). The 4-bit 0-type output regis
ter is fully edge-triggered. The Data in
puts (IOn' 11n) and Select input (S) must 
be stable only a setup time prior to and 
hold time after the Low-to-High transition 
of the Clock input for predictable 
operation. The 'F398 has both Q and 0 
outputs. 

PIN CONFIGURATION 

'F398 

April 6, 1989 

FAST 7 4F398 I 7 4F399 
Registers 
7 4F398 Quad 2-Port Register With True And Complementary Outputs 
7 4F399 Quad 2-Port Register 

Product Specification 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F398 120MHz 25mA 

74F399 120MHz 22mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES V cc = 5V±10%; TA = O"C to + 10°c 

20-pin Plastic DIP N74F398N 

20-pin Plastic SOL N74F398D 

16-pin Plastic DIP N74F399N 

16-pin Plastic SO N74F399D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

loa • IOb • lac, lad Data inputs from source 0 1.0/1.0 20µA/0.6mA 

11a' 11b' 11c' 11d Data inputs from source 1 1.0/1.0 20µA/0.6mA 

s Common Select input 1.0/1.0 20µA/0.6mA 

CP Clock input (actiw rising edge) 1.0/1.0 20µA/0.6mA 

Qa' Qb' QC, Qd Register true outputs 50/33 1.0mA/20mA 

?la' ?lb, QC, ?:id Register complementary outputs ('F398) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit LQad is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'FS98 

4 5 7 8 14 15 17 18 

11 

s 
CP 

2 3 • • 12 13 19 18 

Vee= pin 20 

GND =pin 10 

6-433 

LOGIC SYMBOL(IEEE/IEC) 

'F398 

853-0028-96254 



Signetics FAST Products 

Registers 

PIN CONFIGURATION LOGIC SYMBOL 

'F399 

TOP VIEW 

'F399 

3 4 6 5 11 12 14 13 

1oa 11a 1ob '1b 'oc 11c 'od 11d 

s 
CP 

Vee= pin 16 

GND=pin8 

2 7 10 15 

LOGIC DIAGRAM for 'F398 

Vee= pin 20 

GND =pin 10 

April 6, 1989 

loa ~4'------+---+----r~ 

l1a -5------+--+-~ 

'ob -7------+--+-~ 
I 1 b --=---------1--1--11"""\ 

'oc 1'"-'4------+--+--r--..... 

l1c 1.:..::5 ____ -+--+----t"""' 

lod 1.:...:.7 ____ -+--+----r~ 

l1d 1_6 ____ -+--~ 

6-434 

Product Specification 

FAST 74F398, 74F399 

LOGIC SYMBOL(IEEE/IEC) 

'F399 



Signetics FAST Products 

Registers 

LOGIC DIAGRAM for 'F399 

1oa 
3 

l1a 
4 

lob 
6 

l1b 
5 

l0c 11 

l1c 12 

IOd 14 

l1d 13 

Vee= pin 16 CP 9 

GND =pin 8 

FUNCTION TABLE 

INPUTS OUTPUTS 

CP s 1on 11n an an· 

i I I x L H 

i I h x H L 

i h x I L H 

i h x h H L 

H High voltage level 
h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I = Low voltage level one set-up time prior to the Low-to-High clock transition 
X Don't care 

i = Low-to-High clock transition 
For 'F398 only 

Anril I:: 1QP.Q 6-435 

Product Specification 

FAST 74F398,74F399 

2 Oa 

CP 

7 
Ob 

CP 

10 Oc 

CP 

15 0d 

CP 



Signetlcs FAST Products Product Specification 

Reg'isters FAST 74F398,74F399 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
I 

LIMITS I 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

v VIH = MIN, 'oH = MAX ±5%Vcc 2.7 3.4 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

VIH = MIN, 'oL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
'F398 

Vee= MAX 
25 38 mA 

Supply current (total) 
'F399 22 34 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 2s0c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

April 6, 1989 6-436 



Slgnetics FAST Products 

Registers 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 1 

tPLH Propagation delay 

tPHL CP to On or On Waveform 1 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t (H) Setup time, High or Low 
t:(L) 10n , 11n to CP Waveform 2 

th(H) Hold time, High or Low 
th(L) 10n, 11n to OP Waveform 2 

t (H) Setup time, High or Low 
t:(L) S toCP Waveform 2 

th(H) Hold time, High or Low 
Waveform 2 

th(L) S to CP 

\v(H) CP Pulse width, Waveform 1 
tw(L) High or Low 

AC WAVEFORMS 

1/f MAX 

CP 1on• 11n • S 

CP 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Product Specification 

FAST 74F398, 74F399 

LIMITS 

TA= +2S"C TA = 0°c to + 70°C 
Vee :SV vee=SV±10% 

UNIT CL= SOpf CL :SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

100 120 90 MHz 

3.0 5.7 7.5 3.0 8.5 
3.0 6.5 8.5 3.0 9.0 ns 

LIMITS 

TA= +2S°C TA :0°C to +70°C 

Vee= SV Vec=SV±10% 
UNIT CL :SOpf CL= SOpF 

RL =soon RL :soon 

Min Typ Max Min Max 

3.0 3.0 
3.0 3.0 ns 

1.0 1.0 
1.0 1.0 ns 

7.5 8.5 
7.5 8.5 ns 

0 0 
0 0 ns 

4.0 4.0 ns 
6.0 6.0 

Waveform 2. Data And Select Setup And Hold Times 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

11.-.ril &:;. 10AQ 6-437 



Signetics FAST Products 

Registers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZouT of 

pulse generators. 

April 6, 1989 

FAMILY 

74F 

6-438 

Product Specification 

FAST 74F398,74F399 

---- t w ----'41 AMP (V) 

----tw----'411 ov 
VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Edge-triggered output register 
• Typical access time of 19.5ns 
• Optimize for register stack 

operation 
• 3-state outputs 
• 18-pin package 

DESCRIPTION 

The 74F410 is a register oriented high 
speed 64-bit Read/Write Memory organ
ized as 16-words by 4-bits. An edge-trig-

FAST 74F4 l 0 
Register Stack- l 6X4 RAM 
3-State Output Register 

Product Specification 

TYPE 
TYPICAL ACCESS TIME TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F410 19.Sns 45mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

V cc = 5V±10%; TA= 0°c to + 70°C 

18-Pin Plastic DIP (300 mil wide) N74F410N 

gered 4-bit output register allows new INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
input data to be written while previous data 
is held. 3-state outputs are provided for 
maximum versatility. The 74F410 is fully 
compatible with all TTL families. 

PIN CONFIGURATION 

Vee 

Do 

ao 

D1 

a, 

D2 

a2 

Da 

03 

TOP VIEW 

April 14, 1989 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 Address inputs 1.0/1.0 20µA/0.6mA 

D_o_- D_a Data inputs 1.0/1.0 20µA/0.6mA 

cs Chip Select input (active Low) 1.0/2.0 20µA/1.2mA 

5E Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

WE Write Enable input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active rising edge) 1.0/2.0 20µA/1.2mA 

0 o- 0 3 Data outRuts 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

3 4 5 6 17 15 13 11 

cs 
Ao A1 A2 A3 Do 01 02 03 

WE 

7 CP 

OE 
QOQ1 ~~ 

16 14 12 10 

Vee· Pin 1a 
GND- Pin 9 

6-439 853-131 0-96349 



Signetics FAST Products 

Register Stack-16 X 4 RAM 
3-State Output Register 

FUNCTIONAL DESCRIPTION 

Write Operation--- When the three con
trol inputs, Write Enable (WE), Chip Se
lect (CS), and Clock (CP), are Low the in
formation on the data inputs (D0-D3) is 
written into the memory location selected 
by the address inputs (A~). If the input 
data changes while WE, CS, and CP are 

LOGIC DIAGRAM 

OE 8 

Ao 3 

4 

Low, the contents of the selected memory 
location follow these changes, provided 
setup and hold time criteria are met. 

Read Operation--- When CS is Low, WE 
is High, and CP goes from Low-to-High, 
the contents of the memory location se
lected by the address inputs (A -A3) are 
edge-triggered into the Output ~egister. 

A, ADDRESS 
RAM 

Vee· Pin 1a 
GND· Pin9 

A2 

A3 

Do 

o, 
D2 

D3 

WE" 

CP 

5 DECODE 

6 

17 

15 

13 
REGISTER 

2 

Product Specification 

FAST 74F410 

When WE is Low, CE is Low, and CP goes 
from Low-to-High, the data at the Data 
inputs is edge-triggered into the Output 
Register. The OE input controls the out
put buffers. When OE is High the four 
outputs (0

0
-0

3
) are i~ high impedance 

or OFF-state; when OE is Low, the out
puts are determined by the state of the 
Output Register. 

16 a
0 

14 a, 
12 Q2 

10 Q3 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
v,; Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
lour Current applied to outp~t in Low output state 48 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150 oc 

April 14, 1989 6-440 



Signetics FAST Products 

Register Stack-1,6 X 4 RAM 
3-State Output Register 

RECOMMENDED OPERATION CONDITIONS 

SYMBOL PARAMETER 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

I IK Input clamp current 

1oH High-level output current 

1aL Low-level output current 

TA Operating free-air temperature range 

Min 

4.5 

2.0 

0 

Product Specification 

FAST 74F410 

LIMITS 
UNIT 

Nom Max 

5.0 5.5 v 

v 

0.8 v 

-18 mA 

-3 mA 

24 mA 

70 oc 

D c EL TR EC IC AL c HARA c TERISTI cs __(_Over recommended o_Q_eratin_g_ free-air tem_l)gl'ature ran_,ge unless otherwise noted.l 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1L =MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, 10 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, V1=7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

1An, Dn, WE, OE -0.6 mA 

I IL Low-level input current J _ Vee= MAX, V1 =0.5V 
CP, CS -1.2 mA 

1ozH 
Off-state output current, 

Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1azL 
Off-state output current, 

Vee= MAX, Va= 0.5V -50 µA Low-level voltage applied 

1as Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) vec=MAX 45 70 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 e. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

ll~ril 1A 1QRQ 6-441 



Signetics FAST Products 

Register Stack-16 X 4 RAM 
3-State Output Register 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

tPLH Propagation delay 

tPHL CP to On 

tPZH Enable time to High or Low level 

tPZL OE to On 

tPHZ Disable time from High or Low level 

tPLZ OE to On 

TEST CONDITION 

Waveform 1 

Waveform 3, 4 

Waveform 3, 4 

AC SETUP REQUIREMENTS for READ MODE 

SYMBOL PARAMETER TEST CONDITION 

t
5
(L) Setup time, Low CS to CPf Waveform 1 

th(L) Hold time, Low CS to CP 1 Waveform 1 

t
5
(H) Setup time, High or Low 

Waveform 1 
t
5
(L) An to CP1 

th(H) Hold time, High or Low 
Waveform 1 

th(L) An to CP1 

t
5
(L) Setup time, High WE to CP1 Waveform 1 

th(L) Hold time, High WE to CP1 
Waveform 1 

\y(L) CP Pulse width, Low Waveform 1 

NOTE: 1. Low-to-High clock transition 

AC SETUP REQUIREMENTS for WRITE MODE 

SYMBOL PARAMETER TEST CONDITION 

t (H) Setup time~igh or Low 
Waveform 2 

t!(L) An to WE, CS, CP 

th(H) Hold time,Jilgh or Low 
Waveform 2 

th(L) An to WE, CS, CP 

t (H) Setup time,J:!igh or Low Waveform 2 
t!(L) On to WE, CS, CP 

th(H) Hold ti~ t!lfl.h or Low Waveform 2 
th(L) On to WE, CS, CP 

\y(L) WE Pulse width, Low Waveform 2 

\y(L) CS Pulse width, Low Waveform 2 

\y(L) CP Pulse width, Low Waveform 2 

April 14, 1989 6-442 

J 

Min 

4.0 
4.5 

3.0 
4.5 

2.0 
2.0 

Min 

4.0 

3.5 

13.0 
13.0 

0 
0 

13.0 

0 

5.0 

Min 

0 
0 

0 
0 

6.0 
6.0 

0 
0 

7.0 

6.0 

7.0 

Product Specification 

FAST 74F4l0 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

vee=SV Vee =SV±10% 
UNIT CL= SOpF CL :SOpF 

RL =soon RL =soon 

Typ Max Min Max 

6.5 8.5 3.5 9.5 
6.5 9.0 4.0 10.0 MHz 

4.5 7.5 2.5 8.5 
6.0 9.0 3.5 9.5 ns 

3.5 6.0 1.5 6.5 
3.5 6.5 2.0 7.0 ns 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

Vee= sv Vee :SV±10% 
UNIT CL :SOpF CL :SOpF 

RL =soon RL :SOOn 

Typ Max Min Max 

4.5 ns 

4.5 ns 

15.0 
15.0 

ns 

0 
0 

ns 

15.0 ns 

0 ns 

6.0 ns 

LIMITS 

TA=+2S°C TA= 0°c to +70°C 

Vee= sv Vee= SV ±10% 
UNIT CL :SOpF CL :SOpF 

RL =soon RL =soon 

Typ Max Min Max 

0 
0 ns 

0 
0 ns 

8.0 ns 
8.0 

0 
0 ns 

8.0 ns 

7.0 ns 

8.0 ns 



3ignetics FAST Products 

Register Stack-16 X 4 RAM 
3-State Output Register 

AC WAVEFORMS 

Waveform 1. Read Cycle Timing 

an 
_..__--"'-.I....& V OH -0.3V 

ov 
Waveform 3. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

Product Specification 

An~VM on~ 
~ ,.(L)+ 

WE 
CP 

Waveform 2. Write CycleTiming 

OE~ 
~; .. :tPlZ; --

an ~VoL+D.3V -., 
Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

FAST 74F410 

NOTE: For all waveforms, V"' = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 14, 1989 

FAMILY 

74F 

6-443 

----tw AMP (V) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Status flip-flop for interrupt 

commands 

• Asynchronous or latched receiver 
modes 

* 'F412 Non-Inverting 
'F432 Inverting 

• 3-state outputs 
• 300 mil wide Slim Dip package 
• Functional equivalent to Intel 8212 

except that 'F432 has inverting 
outputs 

DESCRIPTION 
The 'F412fF432 have 8-bit latches with 3-
state output buffers. Also included is a 
status flip-flop for providing device-busy 
or request-interrupt commands. 

Separate mode (M) and Select (S , S
1

) 

inputs allow data to be stored witi the 
outputs enabled or disabled. The devices 
can also be operated in a fully transpar
ent mode. 

Both 'F412 and 'F432 are functional 
equivalent to the Intel 8212 except that 
'F432 has the inverting outputs. 

PIN CONFIGURATION 

'F412 

TOP VIEW 

April 6, 1989 

FAST 7 4F4 l 2/ 432 
Multi-Mode Buffered Latches 
74F412 Multi-Mode Buffered Latch, Non-Inverting (3-State) 
74F432 Multi-Mode Buffered Latch, Inverting (3-State) 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F412 8.0ns 45mA 

74F432 9.0ns 50mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°c 

24-Pin Plastic Slim DIP (300mil) N74F412N, N74F432N 
24-Pin Plastic SOL N74F412D, N74F432D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 1.0/1.0 20µA/0.6mA 

So, S1 Select inputs 1.0/1.0 20µA/0.6mA 

STB Strobe input 1.0/1.0 20µA/0.6mA 

M Mode Control input 1.0/1.0 20µA/0.6mA 

MR Master Reset input 1.0/1.0 20µA/0.6mA 

TNT Interrupt Output 50/33 1mA/20mA 

00-07 Data Latched Outputs 150/40 3mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F412 'F412 

3 5 7 9 16 18 20 22 

SD 
13 s, 
14 MR INT 23 

11 STB 

2 M 
a., a, a, 0:i a, a5 a. a,. 

4 e a 10 15 11 111 21 

Vee- Pin 24 

GND-Pin 12 

6-444 853-1156-96270 



Signetics FAST Products Product Specification 

Multi-Mode Buffered Latches FAST 7 4F4 l 2/ 432 

PIN CONFIGURATION 

'F432 

This high performance eight-bit parallel 
expandable buffer latch incorporates 
package and mode selection inputs and 
an edge-triggered status flip-flop de
signed specifically for implementing bus 
organized input/output ports.The 3-state 
data outputs can be connected to a 
common data bus and controlled from the 
appropriate select inputs to receive or 
transmit data. An integral status flip-flop 
provides busy or request interrupt com
mands. The eight data latches are fully 
transparent when the internal gate en-

FUNCTION TABLE for Data Latches 

LOGIC SYMBOL 

so 
13 s, 
14 MR 

11 STB 

M 

Vee· Pin 24 

GND ·Pin 12 

'F432 

3 5 7 9 16 18 20 22 

INT 

a0 a, ~ °:i a4 °s a, a, 

4 6 8 10 15 17 19 21 

23 

able, G, input is High and the outputs are 
enabled. Latch transparency is s~lected 
by the mode control (M), select (S0, S1), 

and the strobe (STB) inputs and during 
transparency each data output (Q ) fol
lows its respective data input (Dn)~ This 
mode of operation can be terminated by 
clearing, de-selecting, or holding the data 
latches. 

An input mode or an output mode is 
selectable from the M input. In the input 
mode, M=L, the eight data at the inputs 

LOGIC SYMBOL(IEEE/IEC) 

'F432 

are enabled when the strobe is High re
gardless of device selection. If selected 
during an input mode, the outputs will 
follow the data inputs. When the strobe 
input is taken Low, the latches will store 
the most recently setup data. 

In the output mode, M=H, the output buff
ers are enabled regardless of any other 
control input. During the output mode the 
contents of .ttie register is under control of 
the select (S

0 
and S

1
) inputs. 

INPUTS DATA OUTPUTS OPERATING 

FUNCTION TABLE for 
Status Flip-Flop 

MR M SJl 

L H 
L L 

x L 
x L 

H H 
H L 

H H 
H H 

H L 
H L 

H = High voltage level 
L = Low voltage level 
X = Don't care 

H 
L 

x 
H 

H 
L 

L 
L 

L 
L 

Z = High impedance "off" state 
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s--1 STB 
IN 

'F412 

x x x L 
H L x L 

L x x z 
x x x z 
x x x 00 
H L x 00 
H x L L 
H x H H 

H H L L 
H H H H 

MODE 
'F432 

H Clear 
H 

z De-select 
z 

9o Hold 
00 
H Data Bus 
L 

H Data Bus 
L 

6-445 

INPUTS 

MR so s1 
L H 

L x 
H x 
H L 

H =High voltage level 
L = Low voltage level 

x 
L 

x 
H 

J.= High-to-Low transition 

X = Don't care 

INT 
STB 

x H 

x H 

J. L 

x L 
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Multi-Mode Buffered Latches FAST 7 4F4 l 2/ 432 

LOGIC DIAGRAM for 'F412 

D Q 

STB 
) CP 

M 

So 

s, 
INT 

Do 
3 D 

Q E 
R 

o, 5 D 
E 

02 
7 D 

E 

D3 
9 D 

E 

04 
16 D 

E 

Ds 
18 D 

E 

Ds 
20 D 

E 

D1 
22 D 

E 

Vee =Pin 24 

GND =Pin 12 
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Multi-Mode Buffered Latches FAST 7 4F4 l 2/ 432 

.OGIC DIAGRAM for 'F432 

D a 

STB 
) CP 

M 

So 
s, 

INT 

Do 
3 D a ao E 

R 

o, 5 D a, E 

D2 
7 D 

02 E 

D3 
9 D 

a3 E 

04 
16 D 

a4 E 

05 
18 D 

as E 

06 
20 D 

a& E 

D7 
22 D a a1 E 

R 

Yee =Pin 24 

GND =Pin 12 
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Signetlcs FAST Products Product Specification 

Multi-Mode Buffered Latches FAST 7 4F4 l 2/ 432 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

~YMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state l INT 40 mA 

. 00- 07 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current 
INT -1 mA 

00-07 -3 mA 

IOL Low-l~vel output current 
INT 20 mA 

00-07 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Multi-Mode Buffered Latches FAST 7 4F4 l 2/ 432 

DC ELECTRICAL CHARACTERISTICS _{_Over recommended QQ_eratil}g_ free-air tem..Qerature raf')Qe unless otherwise noted.) ' 

SYMBOL PARAMETER TEST CONDITIONS 1 LIMITS UNIT 

Min typ2 Max 

±10% Vee 2.5 v 
Vee= MIN 

10 H = -1mA 
±5% Vee 2.7 3.4 v 

VOH High-level output vdltage VIL= MAX 
±10% Vee V1H =MIN 2.4 v 

10 H = -3mA 
±5% Vee 2.7 3.3 v 

-Vee= MIN 
IOL =MAX 

±10% Vee 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX 

±5% Vee v VJl:l =MIN 0.35 0.50 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, 
Input current at 

V cc = MAX, V1 = 7.0V 100 µA 
maximum input voltage 

llH 
High-level 

Vee= MAX, v, = 2.7 v 20 µA 
input current 

Low-level -· 
Ill input current Vee= MAX, v, = 0.5 v -0.6 mA 

1oZH 
Off-state output current, 

Vee= MAX, Vo= 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, 

Vee= MAX, Vo= o.sv -50 µA 
Low-level voltage applied 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1ceH 35 50 mA 

'F412 1eeL Vee= MAX 45 60 mA 

1cc 

Supply 1ecz 45 60 mA 
current 
(total) 1ccH 40 ss mA 

'F432 1ccL Vee= MAX 50 70 mA 

1ccz 50 65 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'os tests should be performed last. 
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Signetics FAST Products Product Specification 

Multi-Mode Buffered Latches FAST 74F412/432 

AC ELECTRICAL CHARACTERISTICS for 74F412 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

3.5 6.0 8.5 3.0 9.5 

tPHL on to an 2.0 3.5 6.5 2.0 7.5 ns 

tPLH Propagation delay 7.5 13.0 17.0 7.0 18.5 

tPHL s0 , S1 or STB to an Waveform 1, 2 7.0 9.0 14.0 6.5 15.0 ns 

tPLH Propagation oe1ay 3.0 6.0 9.5 3.0 10.5 

tPHL § 0 or s
1 

to rnT Waveform 1, 2 3.0 6.5 10.5 3.0 11.5 ns 

tPHL 
~pagation delay 
MR to~ 

Waveform 1 6.0 8.0 12.0 5.5 13.0 ns 

tPHL 
Propagation delay 
STB to iNf Waveform 2 6.5 10.0 13.0 5.5 15.0 ns 

tPZH Output Enable time to High or Waveform 5 7.0 9.0 12.5 6.0 14.0 

tPZL Low level S0 to an Waveform 6 7.0 10.0 13.5 6.0 15.0 ns 

tPHZ Output Disable time from High or Waveform 5 4.5 7.5 10.5 4.0 12.0 ns 
tPLZ Low level § 0 to an Waveform 6 6.5 12.0 15.0 6:0 16.5 

tPZH Output Enable time to High or Waveform 5 6.0 10.0 13.0 5.0 14.0 
ns 

tPZL Low level S1 to an Waveform 6 6.0 9.0 12.0 5.5 13.0 

tPHZ Output Disable time from High or Waveform 5 4.0 6.0 9.5 3.5 10.5 

tPLZ Low level 8 1 to an Waveform 6 6.5 10.0 13.5 6.0 15.0 ns 

tPZH Output Enable time to High or Waveform 5 5.0 8.5 11.0 4.5 12.0 

tPZL Low level M to an Waveform 6 5.0 8.5 11.0 4.5 12.0 ns 

tPHZ Output Disable time from High or Waveform 5 4.0 6.5 9.0 3.5 10.0 

tPLZ Low level M to an Waveform 6 6.0 9.5 12.5 5.5 14.0 ns 

AC SETUP REQUIREMENTS for 74F412 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H} Setup time, High or Low 
Waveform 3 

0 1.0 
gL) On to ~Jl' S-1, STB or M 0 1.0 ns 

th(H) Hold time, High or Low 
Waveform 3 

8.0 9.0 
th(L) On to S

0
, S

1
, STB or M 8.0 9.0 ns 

tw(H) S
0
. 8

1
, STB or M Pulse width, 

Waveform 3 
8.0 9.0 

1w(L) High or Low 8.0 9.0 ns 

1w(L) MR Pulse width, Low Waveform 4 8.0 9.0 ns 

tREC Recovery time, MR to 8
0

, S
1

, M, STB Waveform 4 0 0 ns 
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Multi-Mode Buffered Latches FAST 7 4F4 l 2/ 432 

AC ELECTRICAL CHARACTERISTICS for 74F432 

LIMITS 

TA=+2S°C TA :0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation, delay 
Waveform 1 

4.5 7.5 10.5 4.0 12.0 

tPHL on to on 2.5 4.5 7.0 2.5 8.0 ns 

tPLH Propagation delay 8.5 14.0 17.0 8.0 19.0 

tPHL S0 , S1 or STB to On Waveform 1, 2 6.0 9.5 13.0 5.5 14.0 ns 

tPLH Propagation delay 3.0 6.0 9.5 2.5 10.5 

tPHL S0 or S
1 

to INT Waveform 1, 2 3.5 6.5 10.5 3.0 10.5 ns 

tPHL 
Propagation delay 

Waveform 1 8.0 12.0 16.0 7.5 17.0 MR to On ns 

tPHL 
Propagation delay 

Waveform 2 7.0 10.0 13.5 6.5 14.5 ns STB to INT 

tPZH Output Enable time to High or Waveform 5 6.0 9.0 12.5 5.5 14.0 ns 
tPZL Low level S0 or S1 to On Waveform 6 6.0 11.0 14.0 5.5 15.0 

tPHZ Output Di~ble time from High or Waveform 5 4.0 7.5 11.5 3.5 12.5 ns 

tPLZ Low level S...O. or S...1 to ~ Waveform 6 6.0 11.5 15.0 5.5 16.5 

tPZH Output Enable time to High or Waveform 5 5.0 7.5 11.0 4.5 12.0 ns 

tPZL Low level M to On Waveform 6 6.0 8.0 11.5 5.5 13.0 

tPHZ Output Disable time from High or Waveform 5 3.5 6.0 9.5 3.0 10.5 ns 
1PLZ Low level M to On Waveform 6 6.0 10.0 13.0 5.5 13.5 

AC SETUP REQUIREMENTS for 74F432 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee :SV±10% 

UNIT CL= SOpF CL= SOpF 
RL = SOOn RL =soon 

Min Typ Max Min Max 

t (H) Setup .!!.me, High or Low 
Waveform 3 

0 1.0 
~(L) On to S...D.'. S...1, STB or M 0 1.0 ns 

th(H) Hold time. High or Low 
Waveform 3 

9.0 9.5 
th(L) Dn to S0, S

1
, STB or M 8.0 8.5 ns 

1w(H) s
0

, S
1

, STB or M Pulse width, 
Waveform 3 

8.0 9.0 
tw(L) High or Low 8.0 9.0 ns 

--- -

tw(L) MR Pulse width, Low Waveform 4 8.0 9.0 ns 

tREC Recovery time, MR to S0, 8
1

, M, STB Waveform 4 0 0 ns 
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Signetlcs FAST Products 

Multi-Mode Buffered Latches 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Non-Inverting Outputs 

5 0, S 1. M, STB VM ___ ,, 
Waveform 3. Setup And Hold Times 

Waveform 5. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Product Specification 

FAST 7 4F4 l 2/ 432 

Waveform 2. Propagation Delay, Inverting Outputs 

MR Yk--'w (l)-r.:EC*+ 
STB,M,S1 ----

VM 
M,50 ------

Waveform 4. 
Master Reset Pulse Width, Master Reset to Output 
Delay and Master Reset to Strobe Recovery Time 

Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL-I-
Test Circuit For 3-State Outputs 

SWITCH POSITION 
TEST SWITCH 

1PLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L7.fN 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 

April 6, 1989 

FAM,LY 

74F' 

6-452 

---- t w -----41 AMP (V) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

AmpDtude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• High Impedance NPN base Inputs 

for reduced loading (40µA In High 
and Low states) 

• 'F455 combines 'F240 and 'F280A 
functions in one package 

• 'F456 combines 'F244 and 'F280A 
functions In one package 

• 'F455 and 'F456 are center pin 
versions of the 'F655A and 'F656A 
respectively 

• 'F455 Inverting 
'F456 Non-Inverting 

• 3-state outputs sink 64mA and 
source 15mA 

• 24-pin plastic Slim DIP (300mil) 
package 

• Broadside pinout simplifies PC 
board layout 

DESCRIPTION 

The 'F455 and 7 4F456 are octal buffers 
and line drivers with parity generation/ 
checking designed to be employed as 
memory address drivers, clock drivers, 
and bus-oriented transmitters/receivers. 
These parts include parity generator/ 
checker to improve PC board density. 

PIN CONFIGURATION 

'F455 

TOP VIEW 

April 6, 1989 

FAST 7 4F455, 7 4F456 
Buffers/Drivers 
74F455 Octal Buffer/Driver With Parity, Inverting (3-State) 
74F456 Octal Buffer/Driver With Parity, Non-Inverting (3-State) 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F455 6.5ns 64mA 

74F456 7.5ns 64mA 

ORDERING INFORMATION 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F455N, N74F456N 

24-Pin Plastic SOL N74F455D, N74F456D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 2.0/0.066 40µA/40µA 

Pl Parity input 1.0/0.033 20µA/20µA 

(51;0' OE'1 Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

21:· l:o Parity outputs 750/106.7 15mA/64mA 

00-07 Data outputs ('F455) 750/106.7 15mA/64mA 

00-07 Data outputs ('F456) 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'F455 

4 5 6 8 9 10 11 12 

Pl 

OE
0 

l:E 23 

OE
1 

l:o 2A 

Vee· Pin 1 

GND ~ Pin 18, 19 

Ou 0 1 ~ <>:i 0 4 °s <>i; °i 

22 21 20 17 16 15 14 13 

6-453 

LOGIC SYMBOL(IEEE/IEC) 

'F455 

2K 

::~~·7t2 [EVENJ '\l 
-----tP3 l,5,1,1,a IODOJ '\l 

9,10,11,12 

23 

24 

853-0371-96269 



Signetics FAST Products 

Buffers/Drivers 

PIN CONFIGURATION 

'F456 

Pl 

D1 

D2 

TOP VIEW 

FUNCTION TABLE 

INPUTS 

OE0 OE1 

L L 
L L 

H x 
x H 

H= High voltage level 
L= Low voltage level 
X=Don't care 

Dn 
L 
H 

x 
x 

Z =High impedance "off" state 

:&o 

03 

a, 

OUTPUTS 

'F455 'F456 

an an 
H L 
L H 

z z 
z z 

LOGIC SYMBOL 
'F456 

4 5 6 8 11 10 11 12 

Pl 

OEO 

OE, 

Vee· Pin 7 
GND- Pin 18, 19 

°o 0 1 '\ a, a4 ~ 0 6 ~ 

22 21 20 17 16 15 14 13 

FUNCTION TABLE for PARITY OUTPUTS 

INPUTS 

Number of inputs High (Pl, D
0
-D

7
) 

Even ------ 0, 2, 4, 6, 8 

Odd ------1, 3, 5, 7, 9 

Any OEn=High 

H= High voltage level 
L= Low voltage level 
X=Don't care 
Z =High impedance "off" state 

April 6, 1989 

OUTPUTS 

:EE :Ea 

H L 

L H 

z z 

6-454 

23 

24 

Product Specification 

FAST 7 4F455, 7 4F456 

LOGIC SYMBOL(IEEE/IEC) 

'F456 
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Buffers/Drivers FAST 7 4F455, 7 4F456 

LOGIC DIAGRAM for 'F455 

4 22 
00 Do 

21 
D1 01 

~ 
20 

02 

17 
D3 03 

16 
D4 04 

10 15 
D5 05 

11 14 
Ds Os 

0., 
12 13 

07 

OE 0 

OE 1 

Vee =Pin 7 

GND =Pin 18, 19 
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Signetics FAST Products Product Specification 

Buffers/Drivers FAST 7 4F455, 7 4F456 

LOGIC DIAGRAM for 'F456 

4 22 
Do Oo 

5 21 
D1 01 

D2 
6 20 

02 

D3 
8 17 

03 

04 
9 16 

04 

Ds 
10 15 

Os 

Ds 11 14 
Os 

07 12 13 
07 

OE a 

OE 1 

Vee =Pin 7 

GND =Pin 18, 19 
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Buffers/Drivers FAST 7 4F455, 7 4F456 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 cc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 cc 
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Signetics FAST Products Product Specification 

Buffers/Drivers FAST 7 4F455, 7 4F456 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.4 v 

VOH High-level output voltage VIL= MAX 
10H=-3mA 

±5%Vcc 2.7 3.3 v 

V1H =MIN, 10 H=-15mA ±10%Vcc 2.0 v 

Vee= MIN, 
±10%Vcc 0.55 v 

VOL Low-level output voltage 
VIL= MAX loL=MAX 

V1H =MIN, ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum 
V CC = O.OV, V1 = 7.0V 100 µA input voltage 

Dn 40 µA 
11H High-level input current ~ Vee= MAX, vi= 2.7V 

Pl, OEn 20 µA 

Dn -40 µA 
11L Low-level input current f---:=:::-1 V cc = MAX, V1 = 0.5V 

Pl, OEn -20 µA 

1ozH 
Off-state output current 
High-level voltage applied Vee= MAX, Vo= 2.7V 50 µA 

1ozL 
Off-state outriut current 
Low-level vo tage applied Vee= MAX, Vo= 0.5V -50 µA 

1os 
Short-circuit output current3 

Vee= MAX -100 -225 mA 

1ccH 50 80 mA 
!----

Vee= MAX 1cc Supply current (total) 1ccL 78 110 mA 

1ccz 63 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Buffers/Drivers FAST 7 4F455, 7 4F456 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA=+25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propa@tion delay 
Waveform 2 

2.0 4.5 6.5 2.0 7.5 

tPHL Dn to On 'F455 1.0 2.0 4.0 1.0 4.5 ns 

tPLH Propagation delay 
'F456 Waveform 1 

2.0 4.5 6.5 2.0 7.0 

tPHL Dn to 0 2.5 5.0 7.0 2.5 7.5 ns 
n 

tPLH Propagation delay 5.5 10.0 13.0 5.5 14.0 

tPHL Dn.toLE,LO 
Waveform 1, 2 5.5 11.0 14.5 5.5 16.5 ns 

tPZH Output Enable time to High or Waveform 3 4.0 7.0 9.5 4.0 10.5 ns 
tPZL Low level Waveform 4 4.0 8.0 10.5 4.0 11.5 

tPHZ Output Disable time from High or Waveform 3 1.5 4.0 6.5 1.5 7.5 

tPLZ Low level Waveform 4 2.0 5.0 7.5 2.0 8.0 ns 

AC WAVEFORMS 

LE, Lo, on -----
Waveform 1. Propagation Delay, Non-Inverting Outputs Waveform 2. Propagation Delay, Inverting Outputs 

Waveform 5. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level Waveform 4. 3-State Output Enable Time To Low Level 

And Output Disable Time From Low Level 
NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL 
All other 

DEFINITIONS 

closed 
o en 

L1.ov 

RL 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 
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FAMILY 

74F 

6-459 

----tw---- AMP (V) 

tw ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Compares two 8-bit words in 

6.Sns typical 
• Expandable to any word length 
• High speed version of ALS688 

DESCRIPTION 

FAST 74F521 
8-Bit Identity Comparator 
Comparator 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F521 7.0ns 24mA 

The 74F521 is an expandable 8-bit com- ORDERING INFORMATION 
parator. It compares two words of up to 8 
bits each and provides a Low output when 
the two words match bit for bit. The expan
sion input iA.s also serves as an active
Low enable input. 

PIN CONFIGURATION 

Yee 

0A:8 

87 

A1 

85 

85 

84 

TOP VIEW 

September 19, 1988 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F521N 

20-Pin Plastic SO N74F521D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 Word A inputs 1.0/1.0 20µA/0.6mA 

Bo- 87 Word B inputs 1.0/1.0 20µA/0.6mA 

IA-B Expansion or Enable input (active Low) 1.0/1.0 20µA/0.6mA 

QA·B Identity output (active Low) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

Ao IA.a 

Bo 

At 

81 

A2 

82 

A3 

B3 QAsB 
11 A4 
12 B4 
13 As 
14 B5 
15 A& 
16 e, 
17 A7 
18 B7 

Vee· Pin20 
GND-Pin 10 

6-460 

19 

LOGIC SYMBOL(IEEE/IEC) 

COMP 

} 
} 
EN 

AsB 

853-0372-94539 
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LOGIC DIAGRAM 

Ao 2 

Bo~ 
A1 4 

81~ 
A2 

6 

82 __7___(>o 
A3 8 

83 2-.[>o 
A4 11 

84 .l.L{>o 
As 13 

85~ 
As 

15 

Bs lL{>o 
A? 

17 

87-1.L{>o 

TA=B 
1 

Vee= Pin 20 

GND= Pin 10 

FUNCTION TABLE 

INPUTS 

jA:B 

L 

L 

H 

H 

H = High voltage level 
L = Low voltage level 
X = Don't care 

A,B 

A=B* 

A*B 

A=B* 

A*B 

·A
0

=B
0

, A
1 

=B
1

, A
2
=B

2
, etc. 
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[>o ) 

[>o ) 

[>o ) 

[>o ) 
19 -
-OA=B 

[>o ) 
[>o ) 

[>o ) 
[>o ) 

OUTPUT 

QA:B 

L 

H 

H 

H 
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Comparator FAST 74F521 

APPLICATIONS 

Ao Bo A1 87 A9 89 A15 815 AisB15 A23B 23 

""~~, I 

I I I 

I r·b'. 
I I I 

r·~ 
I I I 

I LOW A=B 

QA=B QA=B QA=B 

1 l c 
Ripple expansion 

Ao Bo A1B7 A9 B9 Ais Bis A1sB15 A23B 23 

ENABLE 
I A=B I A=B I A=B LOW 

QA=B QA:B QA:B 

Parallel expansion 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 ac 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Comparator FAST 7 4F52 l 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V cc = MIN, VIL = MAX ±10%V_ec_ 2.5 v 
VOH High-level output voltage 

V1H = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

VIH = MIN, loL = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1cc 
1ccH Vee=MAX 

24 36 mA 
Supply current (total) 

1ccL 
24 36 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V = SV, TA= 2s0 c. 
3. Not more than one outputCSiould be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
Ycc=5V vcc=5V±10% 

UNIT CL :50pf CL :50pf 

RL = 5000 RL = 5000 

Min Typ Max Min Max 

tPLH Propagation delay 3.5 8.0 9.5 3.5 11.0 ns 
tPHL An or Bn to QA=B Waveform1 ,2 3.0 8.0 9.0 2.5 10.5 

tPLH Propagation delay 3.0 5.0 6.5 3.0 7.5 ns 
tPHL TA=B toQA=B 

Waveform 2 
3.5 6.5 7.0 3.5 8.0 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, V M = 1.5V 
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Comparator 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

September 19, 1988 

FAMILY 

74F 

6-464 
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FAST 74F521 

----tw---- AMP(V) 

----tw---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FEATURES 
8-Blt bldlrectlonal register with bus
oriented Input-output 
Independent sarlal Input-output to 
register 
Register bus comparator with 'equal 
to', 'greater than' and 'less than' 
outputs 
Csscadable In groups of 8-blts 

• Open collector comparator outputs 
for AND-wired expansion 

• Two's complement or magnitude 
compare 

DESCRIPTION 

The 7 4F524 is an 8-bit bidirectional register with 
parallel input and output plus serial input and 
output progressing from LSB to MSB. All data 
inputs, serial and parallel, are loaded by the 
rising edge of the clock. The device functions 

are controlled by two control lines (S0,S1) to 
execute shift, load, hold and read out. An 8-bit 
comparator examines the data stored in the 
registers and on the data bus. Three true-High, 
open collector outputs representing 'register 
equal to bus', 'register greater than bus' and 
'register less than bus' are provided. These out
puts can be disabled to the OFF state by the use 
of Status Enable (SE). A mode control has also 
been provided to allow Two's Complement as 
well as magnitude compare. Linking inputs are 

provided for expansion to longer words. 

PIN CONFIGURATION 

November 1, 1988 

Vee 

s, 

iiE 
C/81 

C/80 

EQ 

LT 

M 

CP 

FAST 74F524 
Comparator 
8-Blt Register Comparator (Open Collector +3-State) 
Product Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F524 65MHz 110mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; 1A_ = 0°c to +70°C 

20-Pin Plastic DIP N74F524N 

20-Pin Plastic SOL 1 N74F524D 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

I/On Parallel data inputs 3.5/1.0 70µA/0.6mA 

So,S1 Mode select inputs 1.0/1.0 20µA/0.6mA 

C/SI Status priority or serial data input 1.0/1.0 20µA/0.6mA 

CP Clock pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

SE Status enable input (active Low) 1.0/1.0 20µA/0.6mA 

M Compare mode select input 1.0/1.0 20µA/0.6mA 

I/On 3-state parallel data outputs 150/40 3.0mA/24mA 

C/SO Status priority of serial data output 50/33 1.0mA/20mA 

LT Register less than bus output OC/33 OC/20mA 

EO Register equal to bus output OC/33 OC/20mA 

GT Register greater than bus output OC/33 OC/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC=Open Collector 

LOGIC SYMBOL 

12 •• 
M IE 

CJ9I .. .. .. 
11 CP 

ll0111011101ll01110cll01ll01ll01 

2i4111a1 

Vcc· Pin20 
GNDa Pin 10 

6-465 

LOGIC SVMBOL(IEEE/IEC) 

ClllO 11 

LT 11 

GT 14 

EQ 11 

853-0373-94976 
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Comparator 

FUNCTIONAL DESCRIPTIONS 

The 'F524 contains eight D-type flip-flops 
connected as a shift register with provision for 
either parallel or serial loading. Parallel data 
may be read from or loaded into the registers 
via the data bus 1100-1/0T Serial data is en
tered from the C/SI input and may be shifted 
into the register and out through the C/SO 
output. Both parallel and serial data entry 
occurs on the rising edge of the clock (CP).The 
operation of the shift register is controlled by 
two signals, S0and S

1
, according to the Select 

Function Table. The 3-state parallel output 

buffers are enabled only in the READ mode. 

SELECT FUNCTION TABLE 

so s1 OPERATION 

L L HOLD-Retains data in shift 
register 

L H READ- Read contents in register 
onto data bus 

H L SHIFT- Allows serial shifting on 
next rising clock edge 

H H LOAD-Load data on bus into 
register 

H=High voltage level 
L=Low voltage level 

One port of an 8-bit comparator is attached to 
the data bus while the other port is tied to the 
outputs of the internal register. Three active
OFF Open Collector outputs indicate whether 
the contents held in the shift register are 
'greater than' (GT), 'less than' (LT), or 'equal 
to' (EQ) the data on the input bus. A High signal 
on the Status Enable (SE) input disables these 
outputs to the OFF state. A mode control (M) 
input allows selection between a straightfor
ward magnitude compare or a comparison 
between Two's complement numbers. 

NUMBER REPRESENTAION 
SELECT TABLE 

M OPERATION 
L Magnitude compare 
H Two's Complement compare 

H=High voltage level 
L=Low voltage level 

For 'greater than' or 'less than' detection, the 
C/SI input must be held High.as indicated in 
the Status Function Table. The internal logic is 
arranged such that a Low signal on the C/SI 
input places the 'greater than' and 'less than' 
outputs in their off state. ( Note that this off 
state serves also as the active state when C/ 
SI is High. It is intended for use in expansion to 
word lengths greater than 8 bits using multiple 

November 1, 1988 

STATUS FUNCTION TABLE (Hold 
mode) 

INPUTS OUTPUTS 

~ C/SI 
Data EQ ~T LT C/SO 

comparison 

H H x H H H Q) 
H L x H H H L 

OA-OH 
L L >l/00-1/07 L H H L 

OA-OH 
L L =l/00-1/07 H H H L 

OA-OH 
L L <l/00-1/07 L H H L 

OA-OH 
L H >l/00-1/07 L H L L 

QA-OH 
L H =l/00-1/07 H L L H 

OA-OH 
L H d/00-1/07 L L H L 

(!)= Low if data are not equal, otherwise High 
H = High voltage level 
L = Low voltage level 
X = Don't care 

74F524's as explained in the next 3 para
graphs.) The C/SO output will be forced High 
if the 'equal to' status condition exists; other
wise, C/SO will be held Low. 

Word length expansion (in groups of 8 bits) 
can be achieved by connecting the C/SO 
output of the more significant byte to the C/SI 
input of the next less significant byte and also 
to its own SE input (see Figure 1 ). The CS/I 
input of the most significant device is held 
High while the SE input of the least significant 
device is held Low. The corresponding status 
outputs are AND-wired together. In the case of 
two's complement number compare, only the 
Mode input to the most significant device 
should be High. The Mode inputs to all other 
cascaded devices are held Low. 
Suppose that an inequality condition is de
tected in the most signicant device. Assuming 
that the byte stored in the register is greater 
than the byte on the data bus, then the EQ and 
LT outputs will be pulled Low, whereas the GT 
output will float High. Also, the CS/O output of 
the most significant device will be forced Low, 
disabling the subsequent devices but ena
bling its own status outputs. The correct status 
condition is thus indicated. The same applies 
if the registered byte is less than the data byte, 
only in this case the EQ and GT outputs go 
Low, whereas LT output floats High. 
If an equality condition is detected in the most 
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significant device, its C/SO output is forced 
High. This enables the next less significant 
device and disables its own status outputs. In 
this way, the status output priority is handed 
down to the next less significant device which 
now effectively becomes the most significant 
byte. The worst case propagation delay for a 
compare operation involving 'n' cascaded 
'F524s will be when an equality condition is 
detected in all but the least significant byte. In 
this case, the status priority has to ripple all 
the way down the chain before the correct 
status output is established. Typically, this 
will take 35+6(n-2) ns. 
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LOGIC DIAGRAM 

So 

S1 19 

SE 18 

C/SI 17 

VOo 
2 

CP ~~~~~~~~~~~~-' 

M ~~~~~~~~~~~~~~~~~----' 

Vee - Pin 20 

GND-Pin 10 
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APPLICATION 

H: TWO's COMPLEMENT 

l:MAGNITUDE 

RD 

WR 

H C/SI 

GREATER THAN 

EQUAL TO 

LESS THAN 

M GT EQ LT 

So S1 110 

MSB 
88 

M GT EO LT 

So S1 1/0 

SE 

C/SO 

Figure 1. Cascading 'F524s for comparing longer words 

Product Specification 

FAST 74F524 

M GT EQ LT 

So S1 110 

LSB 

SE 

C/SO 

Vee 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1ouT Current applied to output in Low output state l All except 110 40 mA 

l l/Oonly 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
IK Input clamp current -18 mA 

VOH High level output voltage LT, EQ, GT only 4.5 v 
Not LT, EQ, GT, C/SO -3 mA 

IOH High-level output current 
C/SO only -1 mA 

All except 1/0 20 mA 
1oL Low-level output current 

l/Oonly 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Comparator FAST 74F524 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

bH High-level output current LT, EQ, GT 
Vee= MIN, v,L =MAX, v,H =MIN, VOH=MAX 250 µA only 

C/SO only 
Vee= MIN ±10%Vcc 2.5 v 

VOH High-level output voltage 
VIL= MAX loH=MAX 2.4 v 

I/On only ±10%Vcc 
V1H =MIN 

±5%Vcc 2.7 3.4 v 

Vee= MIN ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

VIL= MAX IOL =MAX 
V1H =MIN ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

Input current at I/On Vee =5.5V, v, =5.5V 1 mA 

1, maximum 
input voltage Except I/On V CC= 5.5V, V1 = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current 
Except I/On 

Vee= MAX, v, = 0.5V -0.6 mA 

11H+1ozH 
Off-state output current Vee= MAX, Vo= 2.7V 70 µA High-level voltage applied 

11L+IOZL Off-state output current 
I/On only 

Vee= MAX, Vo= 0.5V 
Low-level voltage applied -0.6 mA 

1os Short-circuit output current3 Except LT, Vee= MAX -60 -150 mA 
EQ,GT 

1cc Supply current (total) Vee= MAX 110 150 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c = SV, TA= 25°C. 
3. Not more than one output s'fiould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Comparator FAST 74F524 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee :SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 4 50 65 45 MHz 

tPLH Propagation delay 
Waveform 2 

9.0 12.5 20.0 9.0 21.0 

tPHL I/On to EQ 4.5 7.5 12.0 4.5 13.0 ns 

tPLH Propagation delay 
Waveform 2 

8.5 11.0 19.0 8.5 20.0 

tPHL I/On to GT 6.5 9.5 16.5 6.5 17.5 ns 

tPLH Propagation delay -s-:u- Tf1r 193 8.0 20.5 

tPHL I/On to LT Waveform 2 6.0 10.5 16.0 6.0 17.0 ns 

1PLH Propagation delay 7.0 13.0 20.0 7.0 21.0 

tPHL I/On to C/SO Waveform 2 4.5 8.0 14.0 4.5 15.0 ns 

tPLH Propagation delay 
Waveform 4 

10.0 16.0 25.0 10.0 26.0 

tPHL CP to EQ 4.0 10.0 16.5 4.0 17.5 ns 

tPLH Propagation delay Waveform 4 10.0 14.0 21.0 10.0 22.0 

tPHL CP to GT 8.5 14.5 22.0 8.5 23.0 ns 

tPLH Propagation delay Waveform 4 9.0 16.0 25.0 9.0 26.0 

tPHL CP to LT 5.5 14.0 18.0 5.5 19.0 ns 

tPLH Propagation delay Waveform 4 8.5 16.0 21.0 8.5 22.0 
1PHL CP to C/SO (Compare) 8.5 16.0 21.0 8.5 22.0 ns 

1PLH Propagation delay Waveform 4 5.0 10.0 13.0 5.0 14.0 
1PHL CP to C/SO (Serial shift) 4.5 9.0 11.5 4.5 12.5 ns 

tPLH Propagation delay Waveform 1 9.0 12.5 19.0 9.0 20.0 

tPHL C/SI to GT 2.5 4.5 8.5 2.0 9.5 ns 

tPLH Propagation delay Waveform 1 8.0 12.0 20.0 8.0 21.0 

tPHL C/SI to LT 2.5 6.0 8.5 2.5 9.5 ns 

1PLH Propagation delay Waveform 2 6.5 8.0 14.5 6.5 15.5 
1PHL s n to C/SO 5.5 10.0 18.0 5.5 19.0 ns 

1PLH Propagation delay Waveform 2 3.5 7.0 10.5 3.5 11.5 

tPHL SE to EQ 2.5 4.5 8.0 2.5 9.0 ns 

tPLH Propagation delay Waveform 2 6.5 9.0 16.0 6.5 17.0 

tPHL SE to GT 3.5 5.0 8.0 3.0 9.0 ns 

1PLH Propagation delay Waveform 2 5.0 9.0 13.5 5.0 14.5 
1PHL SE to LT 3.5 5.5 8.0 3.0 9.0 ns 

tPLH Propagation delay Waveform 2 4.0 7.0 11.0 4.0 12.0 
1PHL C/SI to C/SO 4.0 7.0 11.0 4.0 12.0 ns 

tPLH Propagation delay Waveform 2 8.0 13.0 19.5 8.0 20.5 

tPHL MtoGT 6.0 10.0 15.5 6.0 16.5 ns 

tPLH Propagation delay Waveform 2 8.0 15.0 22.0 8.0 23.0 

tPHL Mto LT 4.5 8.0 12.0 4.0 13.0 ns 

tPZH Output Enable time Waveform 5 4.5 7.0 13.0 4.5 14.0 

tPZL Sn to I/On Waveform 6 5.5 9.0 15.0 5.5 16.0 ns 

tPHZ Output Disable time Waveform 5 3.0 5.0 12.0 2.0 13.0 

tPLZ Sn to I/On 4.5 8.0 12.5 4.5 13.5 ns 
Waveform 6 

November 1, 1988 6-470 



Signetics FAST Products Product Specification 

Comparator FAST 74F524 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 
1-------------------- +---- +-------

t (H) Setup time, High or Low 
Waveform 3 t:(L) 1/0 to CP n 

th(H) Hold time, High or Low 
Waveform 3 th(L) 1/0 to CP n 

t (H) Setup time, High or Low 
Waveform 3 t:(L) S

0
, S

1 
to CP 

th(H) Hold time, High or Low 
th(L) S

0
, S

1 
to CP Waveform 3 

t (H) Setup time, High or Low 
Waveform 3 t:(L) C/SI to CP 

th(H) Hold time, High or Low 
th(L) C/SI to CP Waveform 3 

t (H) CP Pulse width, 
Waveform 4 

t:(L) High or Low 

AC WAVEFORMS 

C/SI 

Waveform 1. 
Propagation Delay for Inverting outputs 

CP 

Waveform 3. Setup And Hold Times 

Sn~VM p.-
~ ~ ~-*-VoH -0.3V 

l!On__JVM ~ov 
Waveform 5. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

6.0 
6.0 

0 
0 

13.5 
10.0 

0 
0 

7.0 
7.0 

0 
0 

5.0 
10.0 

St, C/SI, M 
I/On. Sn 

EO, C/SO 
GT, LT 

CP 

EO, C/SO 
GT,LT 

6.0 
6.0 

0 
0 

15.0 
10.0 

0 
0 

7.0 
7.0 

0 
0 

5.0 
10.0 

Waveform 2. 
Propagation Delay for Non-Inverting outputs 

Waveform 4. Propagation Delay, Clock To Output, Clock 
Pulse Width, and Maximum Clock Frequency 

I/On 

~VM ~ 
~~tPLZ1--

~VoL+0.3V .,. 
Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL-1-

L1.1,., 

Test Circuit For 3-State and Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to z00T of 

pulse generators. 

November 1, 1988 

Product Specification 

FAST 74F524 

----tw----1 AMP (V) 

----•w----1 OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

6-472 



Signetics 

FAST Products 

FEATURES 
• 8-blt transparent latch-'F533 
• 8-blt positive edge triggered 

reg lster-'F534 
• 3-State output buffers 
• Common 3-state Output register 
• Independent register and 3-state 

buffer operation 

DESCRIPTION 

The 7 4F533 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Enable (E) and 
Output Enable (OE) control gates. 

The data on the D inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar
ent to the data input while E is High and 
stores the data that is present one set-up 
time before the High-to-Low enable transi
tion. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active Low Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is Low, the 
latched or transparent data appears at the 
outputs. When OE is High, the outputs are 

PIN CONFIGURATION 

74F533 

07 

07 

01 06 

01 06 

Os 

Ds 

04 

04 

GND 

May 11, 1989 

FAST 7 4F533 I 7 4F534 
Latch/Flip-Flop 
74F533 Octal Transparent Latch, Inverting (3-State) 
74F534 Octal D Flip-Flop, Inverting (3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F533 5.5ns 41mA 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F534 165MHz 51mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F533N, N74F534N 

20-Pin Plastic SOL N74F533D, N74F534D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do - D7 Data inputs 1.0/1.0 20µA/0.6mA 
----
t-· E ('F533) Enable input (active High) 1.0/1.0 20µA/0.6mA 

~ Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 
I-·-

CP ('F534) Clock Pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 
I-

00-07 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

74F533 74F533 

3 4 7 8 13 14 17 18 

Do 01 02 03 04 Os 06 07 
11 E 

OE 

0 o 0 1°2°3°4 °s 0 6 °1 

2 5 6 9 12 15 16 19 

Vee· Pin 20 
GND- Pin 10 

6-473 853-0374-96611 



Signetics FAST Products 

Latch/Flip-Flop 

PIN CONFIGURATION 

74F534 

in high impedance "off" state, which 
means they will neither drive nor load the 
bus. 

The 'F534 is an 8-bit, edge triggered reg
ister coupled to eight 3-State output buff
ers. The two sections of the device are 
controlled independently by the clock 
(CP) and Output Enable (OE) control 
gates. 

LOGIC DIAGRAM, 74F533 

OE 

2 5 

ao a1 
Vee= Pin 20 

GND= Pin 10 

May 11, 1989 

LOGIC SYMBOL 

11 CP 

OE 

Vee· Pin 20 

GND· Pin 10 

74F534 

3 4 7 8 13 14 17 18 

2 5 6 9 12 15 16 19 

The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip
flop's a output. 
The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces
sors. The active Low Output Enable (OE) 

6 9 12 

Q2 03 a4 

6-474 

Product Specification 

FAST 7 4F533, 7 4F534 

LOGIC SYMBOL(IEEE/IEC) 

74F534 

controls all eight 3-State buffers inde
pendent of the latch operation. When OE 
is Low, the latched or transparent data 
appears atthe outputs. When OE is High, 
the outputs are in high impedance "off" 
state, which means they will neither drive 
nor load the bus. 

15 16 19 

as 06 Q7 



Signetics FAST Products 

Latch/Flip-Flop 

LOGIC DIAGRAM, 74F534 

Vee= Pin 20 
GND =Pin 10 

CP 

OE 

FUNCTION TABLE, 74F533 

INPUTS INTERNAL 

OE E Dn REGISTER 

H L 

OUTPUTS 
OPERATING MODE 

Oo· 01 

H L L 
L H H H L Enable and read register 

L .!. I L H Latch and read register 
L .!. h H L 

L L x NC NC Hold 

H L x NC z 
Disable outputs H H Dn Dn z 

H High voltage level 
h High voltage level one set-up time prior to the High-to-Low E transition 
L Low voltage level 
I Low voltage level one set-up time prior to the High-to-Low E transition 
NC = No change 
X Don't care 
Z High impedance "off' state 
.!. High-to-Low E transition 

FUNCTION TABLE, 74F534 

INPUTS INTERNAL OUTPUTS 
OPERATING MODE 

OE CP Dn REGISTER Oo· 01 

L i I L H Load and read register 
L i h H L 

L t x NC NC Hold 

H t x NC z 
Disable outputs 

H i Dn Dn z 
H High voltage level 
h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
NC = No change 
X Don't care 
Z High impedance "off' state 
i Low-to-High clock transition 
+- Not a Low-to-High clock transition 

May 11, 1989 6-475 

Product Specification 

FAST74F533, 74F534 



Signetics FAST Products Product Specification 

Latch/Flip-Flop FAST 7 4F533 I 7 4F534 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 ac 

TSTG Storage temperature -65 to +150 ac 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS . (Over recommended o_peratil}R free-air te~erature ral}Re unless otherwise noted_:} 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
I Min Max 

Vee= MIN, V1L =MAX ±10%~ 2.4 v 
VOH High-level output voltage 

V1H = MIN, 10 H =MAX ±5%Vcc 2.7 3.3 v 

VOL Low-level output voltage Vee= MIN, V1L =MAX ±10%Vee 0.35 0.50 v 
V1H =MIN, 10 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

Ill Low-level input current Vee= MAX, V1=0.5V -0.6 mA 

IOZH Off-state output current, Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1oZL Off-state output current, 
Low-level voltage applied 

Vee= MAX, V0 = 0.5V -50 µA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) 
l 74F533 Vee= MAX 

I. ~=4.5V, D_n=E=GND 41 61 mA 

J 74F534 l 0E=4.5V, Dn=GND 51 86 mA 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c = SV, TA= 2s0 e. 
3. Not more than one output sCfiould be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

May 11, 1989 6-476 



Signetics FAST Products Product Specification 

Latch/Flip-Flop FAST74F533, 74F534 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°C to + 10°c 

SYMBOL PARAMETER TEST CONDITION 
Vee=5V Vee= 5V±10% 

UNIT CL :50pF CL :50pF 
RL = 5000 RL = 5000 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

4.0 6.0 8.5 4.0 9.5 

tPHL on to an 3.0 4.5 7.0 3.0 8.0 ns 

tPLH Propagation delay 
Waveform 3 

5.0 6.5 9.5 5.0 10.0 

tPHL EtoOn 3.0 4.5 7.0 3.0 8.0 ns 

74F533 
tPZH Output Enable time Waveform 6 2.0 4.5 7.0 2.0 8.0 ns 
tPZL to High or Low level Waveform 7 2.0 5.0 7.0 2.0 8.0 ns 

tPHZ Output Disable time Waveform 6 2.0 3.5 6.0 2.0 7.0 ns 

tPLZ to High or Low level Waveform 7 2.0 3.0 5.5 2.0 6.5 ns 

fMAX Maximum Clock frequency Waveform 1 150 165 135 MHz 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 7.0 2.5 7.5 

tPHL CP to On 3.0 4.5 7.0 2.5 7.5 ns 

tPZH Output Enable time 74F534 Waveform 6 2.0 4.5 7.5 2.0 8.5 ns 

tPZL to High or Low level Waveform 7 2.0 5.0 7.5 2.0 8.5 ns 

tPHZ Output Disable time Waveform 6 2.0 3.5 6.5 2.0 7.5 ns 

tPLZ to High or Low level Waveform 7 2.0 3.5 5.5 2.0 6.5 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vec=5V Vee= 5V ±10% 

UNIT CL :50pF CL :50pF 
RL = 5000 RL = 5000 

Min Typ Max Min Max 

t
5
(H) Set-up time 

Waveform 4 
1.5 1.5 

t
5
(L) On to E 0 0 ns 

\,(H) Hold time 
74F533 Waveform 4 

2.5 2.5 
\,(L) Dn to E 2.5 2.5 ns 

tw(H) E Pulse width, High Waveform 3 3.0 3.0 ns 

t
5
(H) Set-up time 

Waveform 5 
2.0 2.5 

t
5
(L) On to CP 2.0 2.5 

ns 

th(H) Hold time 
74F534 Waveform 5 

0 0 
\,(L) Dn to CP 0 0 

ns 

tw(H) CP Pulse width, 
Waveform 1 

3.0 3.5 

!JL) High or Low 3.5 4.0 
ns 

May 11, 1989 6-477 



Signetics FAST Products Product Specification 

Latch/Flip-Flop FAST 74F533, 74F534 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Clock And Enable Inputs 
To Output, Enable, and Clock Pulse Widths, and Maximum 

Clock Frequency 
Waveform 2. Propagation Delay For Data To Output 

Waveform 3. Propagation Delay, Enable Input To Output, 
And Enable Pulse Width 

Waveform 4. Data Setup And Hold Times 

Waveform 6. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Waveform 5. Data Setup And Hold Times 

a" 
Waveform 7. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

---- t w ----<I 

----1w 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

Mav 11. 1989 6-478 

FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 



Signetics FAST 74F537 
l-Of-10 Decoder (3-state) 

Product Specification 

FAST Products 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F537 9 ns 44mA 
DESCRIPTION 

The 74F537 is one of ten decoder/demulti-
plexer with four active High BCD inputs and ORDERING INFORMATION 
ten mutually exclusive outputs. A Polarity 
control (P) input determines whether the 
outputs are active Low or active High. The 
'F537 has 3-state outputs, and a High signal 
on the Output Enable (OE) input forces all 
outputs to the high impedance state. Two 
input ~nables, active High (E

1
) and active 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F537N 

N74F537D 

Low (E0 ), are available for demultiplexing 
data to the selected output in either non- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
inverted or inverted form. Input codes 
greater than BCD nine causes all outputs to 
go to the inactive state (i.e., same polarity as 
the P input). 

PIN CONFIGURATION 

TOP VIEW 

January 20, 1989 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 Data inputs 1.0/1.0 20µA/0.6mA 

Eo Enable input (active Low) 1.0/1.0 20µA/0.6mA 

E1 Enable input (active High) 1.0/1.0 20µA!0.6mA 

p Polarity control input 1.0/1.0 20µAI0.6mA 

OE Output enable input 1.0/1.0 20µAI0.6mA 

00-09 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

4 

15 

14 

5 

Vee· Pin 20 
GND ·Pin 10 

6 7 16 17 

3 2 1 19 18 8 9 11 12 13 

6-479 

LOGIC SYMBOL(IEEE/IEC) 

4 DMUX 

'V 
3 0,10 'V 
2 

EN 1, 10 'V 

2,10 'V 

3,10 v 19 

4,10 v 18 

5,10 v 8 

6,10 v 9 
11 

7,10 v 
12 

8,10 v 
13 

9,10 v 

853-0873-95586 



Signetlcs FAST Products 

Decoder 

LOGIC DIAGRAM 

vcc=pin 20 

GND=pin 10 

FUNCTION TABLE 

INPUTS 

OE Eo E, A3 A2 

H x x x x 
L H x x x 
L x L x x 
L L H L L 
L L H L L 
L L H L L 
L L H L L 
L L H L H 
L L H L H 
L L H L H 
L L H L H 
L L H H L 
L L H H L 
L L H H x 
L L H H L 
L L H L L 
L L H L L 
L L H L L 
L L H L L 
L L H L H 
L L H L H 
L L H L H 
L L H L H 
L L H H L 
L L H H L 
L L H H x 
L L H H H 

January 20, 1989 

3 

Oo 

A, Ao Oo o, 02 

x x z z z 
x x 
x x 
L L H L L 
L H L H L 
H L L L H 
H H L L L 
L L L L L 
L H L L L 
H L L L L 
H H L L L 
L L L L L 
L H L L L 
H x L L L 
x x L L L 
L L L H H 
L H H L H 
H L H H L 
H H H H H 
L L H H H 
L H H H H 
H L H H H 
H H H H H 
L L H H H 
L H H H H 
H x H H H 
x x H H H 

2 

OUTPUTS 

03 04 05 

z z z 

19 

03 

06 07 

z z 
Outputs equal P input 

L L L L L 
L L L L L 
L L L L L 
H L L L L 
L H L L L 
L L H L L 
L L L H L 
L L L L H 
L L L L L 
L L L L L 
L L L L L 
L L L L L 
H H H H H 
H H H H H 
H H H H H 
L H H H H 
H L H H H 
H H L H H 
H H H L H 
H H H H L 
H H H H H 
H H H H H 
H H H H H 
H H H H H 

6-480 

Product Specification 

FAST 74F537 

18 8 9 11 12 13 

Oa Og 

H High voltage level 

OPERATING MODE 
Oa 09 

L Low voltage level 
X Don't care 

z z High impedance 

Disable 

L L 
L L 
L L 
L L 
L L 
L L Active High output 
L L 

(P=L) L L 
H L 
L H 
L L 
L L 
H H 
H H 
H H 
H H 
H H 
H H 
H H Active Low output 

H H (P=H) 
L H 
H L 
H H 
H H 



Slgnetlcs FAST Products Product Specification 

Decoder FAST 74F537 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage I 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS J_Over recommended o_Q_eratin_g_ free-air tem~ature rar:!Q_e unless otherwise notedj_ 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%~ 2.4 v 
VOH High-level output voltage 

V1H = MIN, 10 H = MAX ±5%Vcc 2.7 3.3 v 

VOL Low-level output voltage Vee= MIN, V1L =MAX ±10%Vcc 0.35 0.50 v 

V1H =MIN, 10 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1ozH 
Off-state output current, Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1ozL Off-state output current, 
Low-level voltage applied 

Vee= MAX, V0 = 0.5V -50 µA 

1os Short circuit output current 3 Vee= MAX -60 -150 mA 

Ice Supply current (total) Vee= MAX 44 66 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA = 2s0 e. 
3. Not more than one output should be shorted at a time. For testing 108 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

January 20, 1989 6-481 



Signetlcs FAST Products 

Decoder 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

tPLH Propagation delay 

tPHI A_n_to~ 

tPLH Propagation delay 

tPJ:il. E__o_to~ 

tPLH Propagation delay 

tPHJ, E1 toa
0 

tPLH Propagation delay 

tPHL p to an 

tPZH Output Enable time 

tPZL OE to an 

tPHZ Output Disable time 

tPLZ OE toan 

AC WAVEFORMS 

On ____ _, 

Waveform 1. Propagation Delay For 
Non-Inverting Outputs 

TEST CONDITION 

Waveform 1 

Waveform 2 

Waveform 2 

Waveform 1 

Waveform 3 
Waveform 4 

Waveform 3 
Waveform 4 

ov 
Waveform 3. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

Min 

4.5 
3.0 

4.0 
3.0 

6.0 
4.0 

5.0 
3.5 

2.5 
4.0 

1.5 
2.0 

Product Specification 

FAST 74F537 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

Vee= sv vcc=SV±10% 
UNIT CL :50pF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

9.0 14.0 4.5 16.0 
7.5 11.0 3.0 12.0 

ns 

8.0 11.0 4.0 12.0 ns 
8.0 11.0 3.0 12.0 

8.5 11.5 6.0 13.0 ns 
8.5 11.5 4.0 12.5 

12.5 16.0 5.0 17.0 ns 
6.5 10.0 3.5 11.0 

4.5 7.0 2.5 8.0 ns 
5.5 8.0 4.0 9.0 

3.0 6.0 1.0 7.0 
4.0 6.5 2.0 7.0 

ns 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ, 1PZL closed 

All other open 

DEFINITIONS 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

January 20, 1989 6-482 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw 1TLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

DESCRIPTION 

The 74F538 decoder/demultiplexer ac
cepts three address (A

0 
- A

2
) input signals 

and decodes them to select one of eight 
mutually exclusive outputs. A Polarity con
trol (P) input determines whether the out
puts are active Low or active High. The 
'F538 has 3-state outputs, and a High signal 
on the Output Enables (OE ) inputs will 
force all outputs to the hig7' impedance 
state. Two active High (E

2
, E

3
) and active 

Low (E
0

, E
1

) inputs are available for easy 
expansion to 1-of-32 decoding with four 
packages, or for data demultiplexing to 1-
of-8 or 1-of-16 destinations. 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

FAST 74F538 
l-Of-8 Decoder (3-state) 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F538 8.5 ns 35mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F538N 
-·-

20-Pin Plastic SOL N74F538D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A2 Address inputs 1.0/1.0 20µA/0.6mA 

Eo· E1 Enable inputs (active Low) 1.0/1.0 20µA/0.6mA 

E2, E3 Enable inputs (active High) 1.0/1.0 20µA/0.6mA 

p Polarity control input 1.0/1.0 20µA/0.6mA 

OE
0

, OE
1 

Output Enable inputs 1.0/1.0 20µA/0.6mA 

00-07 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

12 

16 

15 

14 

13 

p 

Eo 
E1 

E2 

E3 
OE 0 
oe 1 

Vee· Pin20 

GND- Pin 10 

6 7 17 

a0 a1 ~ °:i a4 °s °s °i 

3 2 1 19 18 8 9 11 
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LOGIC SYMBOL(IEEE/IEC) 

DMUX 
4 

!>' 

EN 0,8'17 --3... 

1,8'17 
__ 2 

2,8'17 -1. 

3,8'17 

4,8'17 
8 

s,8v 
9 

6,8'17 
11 

7,8'17 
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Signetics FAST Products 

Decoder 

LOGIC DIAGRAM 

vcc=pin 20 

GND=pin 10 

FUNCTION TABLE 

INPUTS 

OE
0 

OE
1 Eo E, E2 

H x x x x 
x H x x x 
L L H x x 
L L x H x 
L L x x L 
L L x x x 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 
L L L L H 

H High voltage level 
L Low voltage level 
X Don't care 

E3 

x 
x 
x 
x 
x 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Z High impedance •otr state 

April 6, 1989 

A2 A, Ao 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 
H H H 
L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 
H H H 

Product Specification 

FAST 74F538 

OUTPUTS 

Qo a, Q2 Q3 04 as Q6 07 
OPERA TING MODE 

z z z z z z z z High impedance z z z z z z z z 

Outputs equal P input Disable 

H L L L L L L L 
L H L L L L L L 
L L H L L L L L 
L L L H L L L L Active High output 
L L L L H L L L 
L L L L L H L L (P=L) 
L L L L L L H L 
L L L L L L L H 
L H H H H H H H 
H L H H H H H H 
H H L H H H H H 
H H H L H H H H Active Low output 
H H H H L H H H 
H H H H H L H H (P=H) 

H H H H H H L H 
H H H H H H H L 
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Signetics FAST Products Product Specification 

Decoder FAST 74F538 

ABSOLUTE MAXIMUM RATINGS (Operation ~ond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current 

l 
-18 mA 

1oH High-level output current -3 mA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS _iOver recommended OQeratin_g_ free-air tem~ature ran_g_e unless otherwise notedj_ 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.3 v 
Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
V1H = MIN, 10 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 11=1 1K -0.73 -1.2 v 

1, 
Input current at maximum Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

I IL Low-level input current Vee= MAX, V1=0.5V -0.6 mA 

1ozH 
Off-state output current, Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output current 3 
Vee= MAX -60 -150 mA 

1ccH 30 40 mA 

1cc Supply current (total) 1ecL Vee= MAX 35 50 mA 

1cez 35 50 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as• the use of high-speed test apparatus and/or sample'and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 

well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Signetlcs FAST Products Product Specification 

Decoder FAST 74F538 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= sv±10% 

UNIT CL= SOpf CL :SOpf 
RL =soon RL =soon 

Min Typ Max 

tPLH Propagation delay 
Waveform 1, 2 

5.5 8.5 13.0 

tPl1.1, An to~ 3.0 7.5 12.5 

tPLH Propagation delay 
Waveform 1, 2 

5.5 8.5 12.0 

tPHL ~orE_t to~ 3.0 7.5 12.0 

tPLH Propagation delay Waveform 1, 2 6.5 9.0 12.5 

tm E2 or E3 to ~ 4.0 7.0 12.5 

tPLH Propagation delay Waveform 1, 2 4.5 9.5 15.0 

tPHL P toan 3.5 6.5 10.0 

tPZH Output Enable time Waveform 3 2.5 5.5 9.5 

tPZL OEO or OE1 to an Waveform 4 6.5 9.5 13.5 

tPHZ Output Disable time Waveform 3 1.0 3.0 6.0 

tPLZ OEO or OE1 to an Waveform 4 1.0 3.5 8.5 

AC WAVEFORMS 

Qn ____ _, 
Waveform 1. Propagation Delay For 

Non-Inverting Outputs 

Waveform 3. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Qn 

Ofn 

Waveform 2. Propagation Delay For 
Inverting Outputs 

~--~-. V 0t. +0.3V 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

Min 

5.0 
3.0 

5.0 
3.0 

5.5 
3.5 

4.0 
3.5 

2.0 
6.0 

1.0 
1.0 

11---- t w -----« 

PULSE 
GENERATOR 

cLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' 1PZL closed 

All other open 

DEFINITIONS 

tw 

VM = 1.5V 

Input Pulse Definition 

Max 

14.0 
13.5 

13.0 
12.5 

13.5 
13.0 

16.5 
10.5 

11.0 
15.0 

7.0 
9.5 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH 1THL 

1MHz 500ns 2.5ns 2.5ns 

ns 

ns 

ns 

ns 

ns 
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Signetics FAST 74F539 
Dual l-Of-4 Decoder (3-state) 

Product Specification 

FAST Products 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F539 7.5 ns 40mA 
DESCRIPTION 

The 74F539 contains two independent 
decoders. Each accepts two address (A0 - ORDERING INFORMATION 
A

1
) input signals and decodes them to se

lect one of four mutually exclusive outputs. 
A Polarity control (P) input determines 
whether the outputs are active Low (P=H) or 
active High (P=L). An active-Low Enable 
(E) isavailablefordatademultiplexing. Data 
is routed to the selected output in non-in-

PACKAGES 
COMMERCIAL RANGE 

Vee= SV±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F539N 

20-Pin Plastic SOL N74F539D 

verted or inverted form in the active-Low 
mode or inverted form in the active-High 
mode.A High signal on the Output Enable 
(OE) input forcesthe3-stateoutputstothe INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
highnimpedance state. 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Aoa • A1a Decoder A Address inputs 1.0/1.0 20µA!0.6mA 

AOb • A1b Decoder B Address inputs 1.0/1.0 20µA/0.6mA 

Ea, Eb Enable inputs (active Low) 1.0/1.0 20µA/0.6mA 
f--=' 

Output enable inputs (active Low) OE_a' OE..b. 1.0/1.0 20µA/0.6mA 

Pa, p_b_ Polarity control inputs 1.0/1.0 20µA/0.6mA 

0 oa - 0 3a Decoder A Data outputs 150/40 3.0mA/24mA 

QOb - Q3b Decoder B Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

13 

15 

14 

4 

16 
5 

p• 

E• 
OE• 

Pb 

Eb 

OEb 

Vee- Pin 20 
GND- Pin 10 

6 7 18 17 

0 o.0,. 0 2.0 3.0 ob0 1b0 2b0 3b 

12 11 9 8 3 2 1 19 
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LOGIC SYMBOL(IEEE/IEC) 

4 
DMUX 

N4 3 
EN 0,4" 

2 

~o 
1,4" 

1 
G- 2,4" 

1 3 
3,4" 

19 

12 

11 

9 

8 
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Signettcs FAST Products 

Decoder 

LOGIC DIAGRAM 

Vee= pin 20 

GND =pin 10 

FUNCTION TABLE 

INPUTS OUTPUTS 

Qln "l'n A,n Ann 0 0n a,n Q2n Q3n 

H x x x z 
L H x x 
L L L L H 
L L L H L 
L L H L L 
L L H H L 

L L L L L 
L L L H H 
L L H L H 
L L H H H 

H - High voltage level 
L - Low voltage level 
X - Don't care 

z z 
On=P 

L L 
H L 
L H 
L L 

H H 
L H 
H L 
H H 

Z - High impedance "off "state. 

April 6, 1989 

z 

L 
L 
L 
H 

H 
H 
H 
L 

Product Specification 

FAST 74F539 

12,3 11,2 9, 1 8, 19 

Oon ~n ~n 

OPERATING MODE 

High impedance 

Disable 

Active High output 
(P=L) 

Active Low output 
(P=H) 
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Signetlcs FAST Products Product Specification 

Decoder FAST 74F539 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

IOH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DCE C LE TRI c AL c HARACTERISTIC s l_Over recommended q_Q_eratiQQ_free-air tem~ature ran_g_e unless otherwise notedJ_ 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, VIL= MAX ±10%V~ 2.4 v 
VOH High-level output voltage 

V1H = MIN, 10 H =MAX ±5%Vcc 2.7 3.3 v 
Vee= MIN, V1L =MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
0.35 0.50 v V1H = MIN, 10 L =MAX ±5%Vcc 

VIK Input clamp voltage Vee= MIN, 11=1 1K -0.73 -1.2 v 

II 
Input current at maximum Vee= MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1 = 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1oZH 
Off-state output current, Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1eeH 35 50 mA 

1cc Supply current (total) 1eeL Vee= MAX 40 55 mA 

1eez 40 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA= 2s0 e. 
3. Not more than one output should be shorted at a time. For testing las· the use of high-speed test apparatus and/or sample-and-Mid techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Slgnetlcs FAST Products Product Specification 

Decoder FAST 74F539 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV vee=SV±10% 

UNIT CL= SOpf CL= SOpf 
RL =soon RL =soon 

Min Typ Max Min 

tPLH Propagation delay 4.5 8.5 12.5 4.0 

tPHL An to an Waveform 1 3.0 8.0 12.5 3.0 

5.0 7.5 11.0 4.5 tPLH Propagation delay 

tPHL En to an Waveform 2 3.0 7.0 11.0 3.0 

tPLH Propagation delay 
Waveform 1 

tPHL pn to an 

tPLH Propagation delay Waveform 2 
tPHL P n to an (INV) 

tPZH Output Enable time Waveform 3 
OEn to an tPZL Waveform 4 

tPHZ Output Disable time Waveform 3 
tPLZ OEn to an Waveform 4 

AC WAVEFORMS 

an ----Waveform 1. Propagation Delay For 
Non-lnvenlng Outputs 

Waveform 3. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

an 

4.0 6.5 
3.5 5.5 

6.0 11.5 
4.0 6.0 

2.5 4.0 
5.5 7.0 

1.5 3.0 
2.0 4.0 

waveform 2. Propagation Delay For 
lnvenlng Outputs 

9.5 
9.0 

14.5 
9.0 

7.5 
10.5 

6.0 
8.0 

-. V oi.+0.3V 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

3.5 
3.0 

5.0 
4.0 

2.0 
5.0 

1.0 
l.5 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

\I-
T est Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

All other open 

DEFINITIONS 

----tw----
RL 

tw 
VM = 1.SV 

Input Pulse Definition 

Max 

13.5 
13.0 

12.0 
11.5 

10.5 
9.5 

15.5 
9.5 

8.5 
11.5 

6.5 
8.5 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 
pulse generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw 1TLH tTHL 

1MHz 500ns 2.Sns 2.Sns 

ns 

ns 

ns 

ns 

ns 
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Signetics 

FAST Products 

FEATURES 
• High Impedance NPN base Inputs 

for reduced loading (20µA in High 
and Low states) 

• Low power, light bus load Ing 
• Functional similar to the 'F240 and 

'F241 
• Provides ideal Interface and 

increases fan-out of MOS Micro
processors 

• Efficient plnout to facilitate PC 
board layout 

• Octal bus Interface 
• 3-State buffer outputs sink 64mA 
• 1 SmA source current 

DESCRIPTION 

The 7 4F540 and 7 4F541 are octal buffers 
that are ideal for driving bus lines or buff er 
memory address registers. The outputs 
are capable of sinking 64mA and sourcing 
up to 15mA, producing very good capaci
tive drive characteristics. The devices 
feature input and outputs on opposite 
sides of the package to facilitate printed 
circuit board layout. 

PIN CONFIGURATION 

74F540 

November 28, 1988 

FAST74F540, 74F541 
Buffers 
74F540 Octal Inverter Buffer (3-State) 
74F541 Octal Buffer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F540 3.5ns 58mA 

74F541 5.5ns 55mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F540N, N74F541N 

20-Pin Plastic SOL N74F540D, N74F541D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOADVALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

10-17 Data inputs 1.0/0.033 20µA/20µA 

~0~1 3-state output enable inputs (active Low) 1.0/0.033 20µA/20µA 

YO-Y7 Data outputs ('F541) 750/106.7 15mA/64mA 

YO-Y7 Data outputs ('F540) 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

LOGIC SYMBOL 

111 

Vee· Pin20 
GND. Pin 10 

OEo 

OE1 

74F540 

23456789 

18 17 16 15 14 13 12 11 

6-491 

LOGIC SYMBOL(IEEE/IEC) 

74F540 
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Signetlcs FAST Products 

Buffers 

PIN CONFIGURATION 

74F541 

LOGIC DIAGRAM 

74F540 

lo 

11 

12 

I 3 

I 4 

I 5 

I 1 

I 7 

Vee· Pin 20 
GND· Pin 10 

November 28, 1988 

Yee 

oe, 
Yo 

v, 

Y2 

18 -
Yo 

17 -
Y1 

16 Y2 

15 
Y3 

14 -
Y4 

13 Vs 

12 v, 

11 
Y1 

lo 

11 

I 2 

13 

I 4 

I 5 

'• 
I 7 

Product Specification 

FAST 7 4F540 I 7 4F54 l 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

19 

OEo 

OE1 

Vee• Pin 20 
GND• Pin 10 

74F541 

74F541 

234 5 6789 

18 17 16 15 14 13 12 11 

18 Yo 

17 Y1 

FUNCTION TABLE 

INPUTS 

OE0 OE1 In 

L L L 

L L H 

x H x 
H x x 

H = High voltage level 
L = Low voltage level 
X = Don't care 

74F541 

OUTPUTS 

'F541 'F540 

yn yn 

L H 

H L 

z z 
z z 

16 Y2 
Z = High impedance "off' state 

15 Y3 

14 Y4 

13 Ys 

12 v, 

11 
Y7 
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Signetlcs FAST Products Product Specification 

Buffers FAST 7 4F540 I 7 4F54 l 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Buffers FAST 7 4F540, 7 4F541 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.4 v 

Vee= MIN, 
loH=-3mA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage 

VIL= MAX 

V1H =MIN, 
±10%Vcc 2.0 v 

10 H=-15mA 
±5%Vee 2.0 v 

Vee= MIN, ±10%Vcc 0.55 v 

VOL Low-level output voltage VIL= MAX loL=MAX 
V1H =MIN, ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, I,= '1K -0.73 -1.2 v 

'1 
Input current at Vee =0.0V, v, = 7.0V 100 µA maximum input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -20 µA 

1ozH 
Off-state output current, 
High-level voltage applied Vee= MAX, Vo= 2.7V 50 µA 

1ozL 
Off-state output current, 
Low-level voltage applied Vee= MAX, Vo= 0.5V -50 µA 

1os Short-circuit output current3 Vee= MAX -100 -225 mA 

1ceH 
I =OE =GND n n 22 30 mA 

t-----------1 

'F540 1ccL 
I---

In =4.5V, OEn =GN D 58 75 mA 

1cez ln=GND, 0En=4.5V 40 55 mA 
1cc Supply current Vee= MAX 

(total) 1ccH ln=4.5V, OEn=GND 30 40 mA 
t-----------1 

'F541 1ccL I =OE =GND 55 72 mA 
t-----------1 

n n 

1cez ln=GND, 0En=4.5V 45 58 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Signetics FAST Products Product Specification 

Buffers FAST74F540, 74F541 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee =SV±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max 

tPLH Propagation delay Waveform 1 3.0 4.5 6.5 

tPHL I n to yn 1.5 2.5 4.5 

tPZH Output Enable time Waveform 3 3.0 5.5 7.5 

tPZL to High or Low level 74F540 Waveform 4 4.0 7.5 9.5 

tPHZ Output Disable time Waveform 3 2.0 4.0 6.0 

tPLZ from High or Low level Waveform 4 2.0 4.0 5.5 

tPLH PropY1ation delay 2.5 5.0 6.5 
tPHL In to n Waveform 2 3.5 6.0 7.0 

tPZH Output Enable time 
74F541 

Waveform 6 3.0 5.5 7.0 

tPZL to High or Low level Waveform 7 3.0 6.5 8.5 

tPHZ Output Disable time Waveform 6 2.0 4.0 7.0 

tPLZ from High or Low level Waveform 7 2.0 4.0 7.0 

AC WAVEFORMS 

Waveform 1. For Propagation Delay Data to 
Output for 'F540 

OEn 

Yn ____ _, 
Waveform 2. For Propagation Delay Data to 

Output for 'F541 

O'En 

't V _t_:~.~J .. rt PLZ 1 _--
n, n ~VoL+0.3V 

ov ...... 
Waveform 3. 3·State Output Enable Time To High Level Waveform 4. 3·State Output Enable Time To Low 

And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL+ 
Test Circuit For 3-State Outputs 

L1.ov 

tw 

tTHL (ti) 

tTLH (t,) 

Min 

2.5 
1.5 

3.0 
4.0 

2.0 
2.0 

2.5 
3.0 

3.0 
3.0 

2.0 
2.0 

SWITCH POSITION 90% 

TEST SWITCH 

tPLZ closed tw 

tPZL closed VM = 1.5V 

All other open Input Pulse Definition 

Max 

7.5 
5.0 

8.0 
10.0 

6.5 
6.0 

7.0 
7.5 

7.5 
9.5 

7.5 
7.5 

AMP (V) 

ov 

ov 

DEFINITIONS INPUT PULSE REQUIREMENTS 
RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of pulse 

generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 

ns 

ns 

ns 

ns 

ns 

ns 



Signetics 

FAST Products 

FEATURES 
• Combines 74F245 and 74F373 type 

functions In one chip 
• 8-bit octal transceiver with D-type 

latch 
• 'FS43 Non-Inverting 

'f 544 Inverting 

• Back-to-back registers for storage 
• Separate controls for data flow in 

each direction 
• A outputs sink 24mA and source 

3mA 
• B outputs sink 64mA and source 

15mA 
• 300 mil wide 24-pin Slim DIP 

package 
• 3-state outputs for bus-orientated 

applications 

DESCRIPTION 
The 74F543 and 74F544 Octal Regis
tered Transceivers contain two sets of D
type latches for temporary storage of data 
flowing in either direction. Separate Latch 
Enable (LEAB, LEBA) and Output Enable 
(OEAB, OEBA) inputs are provided for 
each register to permit independent con
trol of inputting and outputting in either 
direction of data flow.While the 'F543 has 
non-inverting data path, the 'F544 inverts 

FAST 7 4F543 I 7 4F544 
Transceivers 
'F543 Octal Registered Transceiver, Non-Inverting (3-State) 
'F544 Octal Registered Transceiver, Inverting (3-State) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F543 6.0ns 80mA 

74F544 6.Sns 95mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F543N, N74F544N 

24-Pin Plastic SOL N74F543D, N74F544D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 Port A, 3-state inputs 3.5/1.0 70µA/0.6mA 

Bo- 87 Port B, 3-state inputs 3.5/1.0 70µA/0.6mA 

OEAB IA-to-B Output Enable input (Active Low) 1.0/1.0 20µA/0.6mA 

'F543 OEBA B-to-A Output Enable input (Active Low) 1.0/1.0 20µA/0.6mA 
'F54 

~ IA-to-B Enable input (Active Low) 1.0/2.0 20µA/1.2mA 

EBA B-to-A Enable input (Active Low) 1.0/2.0 20µA/1.2mA 

LEAB IA-to-B Latch Enable input (Active Low) 1.011.0 20µA/0.6mA 

~ B-to-A Latch Enable input (Active Low) 1.0/1.0 20µA/0.6mA 

AO-AJ... Port A, 3-state outputs 150/40 3.0mA/24mA 
'F543 

Bo- 87 Port B, 3-state outputs 750/106.7 15mA/64mA 

AO-A7 Port A, 3-state outputs 150/40 3.0mA/24mA 
'F544 

data in both directions. The A outputs are 
guaranteed to sink 24mA while the Bout- NOTE: 

Bo- 87 Port B, 3-state outputs 750/106.7 15mA/64mA 

puts are rated for 64mA. One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F543 'F543 
'F543 

3 4 5 6 7 8 11 10 

11 EAB 
13 OEAB 

As Ba 23 EBA 
14 LEAB OEBA 

A4 ... 1 LEBA 

As Ba 

A7 

22 21 211 111 18 17 11 15 

GND OEAB 

TOP VIEW 
Vee• Pln24 

GND· Pin 12 
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Signetics FAST Products 

Bus Transceivers 

PIN CONFIGURATION 

'F544 

TOP VIEW 

FUNCTIONAL DESCRIPTION 
The 'F543 and 'F544 contain two sets of eight 
D-type latches, with separate input and con
trols for each set. For data flow from A to B, for 
example, the A-to-B Enable (~) input must 
be Low in order to enter data from A

0
-A

7 
or 

take data from B
0
-B7' as indicated in the 

LOGIC SYMBOL 

11 

23 
14 

EAB 

EBA 
LEAB 

LEBA 

'F544 

3 4 5 6 1 8 • 10 

H 
OEAB 

OEBA 

22 21 20 18 18 17 16 15 

Vee· Pin 24 
GND. Pin 12 

13 

Function Table. With ~Low, a Low signal 
on the A-to-B Latch Enable (LEAB) input 
makes the A-to-B latches transparent; a sub
sequent Low-to High transition of the LEAB 
signal puts the A latches in the storage mode 
and their outputs no longer change with the A 

FUNCTION TABLE for 'F543 and 'F544 
INPUTS 

OEXX EXX ITXX 
H x 
x H 

L i 
L i 
L L 
L L 

L L 
L L 

L L 

H= High voltage level 
L= Low voltage level 

x 
x 
L 
L 

i 
i 

L 
L 

H 

DATA 

x 
x 
h 
I 

h 
I 

H 
L 

x 

OUTPUTS 
'F543 'F544 

STATUS 

z z Disabled 

z z Disabled 

z z 
Disabled + Latch z z 

H L 
Latch + Display 

L H 

H L 
Transparent 

L H 

NC NC Hold 

Product Specification 

FAST 74F543, 74F544 

LOGIC SYMBOL(IEEE/IEC) 

'F544 

inputs. With m and om both Low, the 3-
state B output buffers are active and display 
the data present at the outputs of the A 
latches. 
Control of data flow from B to A is similar, 
but using the~.~. and~ inputs. 

h= High state must be present one setup time before the Low-to-High transition of LEXX or EXX (XX=AB or BA) 
I = Low state must be present one setup time before the Low-to -High transition of LEXX or EXX (XX=AB or BA) 
i =Low-to-High transition of LEXX or EXX (XX=AB or BA) 
X=Don't care 
NC=No change 
Z =High impedance "off" state 
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Signetics FAST Products 

Bus Transceivers 

LOGIC DIAGRAM 

vee=Pin 24 

GND=Pin 12 

Product Specification 

FAST 74F543, 74F544 

F543 
F544 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

1our Current applied to output in Low output state l A0-AT A0-A, 48 mA 

80-8T 8~~87 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

A0-AT A0-A, -3 mA 
1oH High-level output current 

8 0-8T 80-~z..__ -15 mA 

A0-AT A0-A, 24 mA 
1oL Low-level output current 

80-87, 80-87 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Bus Transceivers FAST 74F543, 74F544 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

~0-~7 
±10%Vcc 2.4 v 

A0-A7 Vee= MIN, 10 H=-3mA 
±5%Vcc 2.7 3.4 v 

VOH High-level output voltage VIL= MAX 

~0-~7 V1H =MIN, ±10%Vcc 2.0 v 
loH=-15mA 

80-87 ±5%Vcc 2.0 v 

~-~7 ±10%Vcc 0.35 0.50 v 

A
0
-A7 Vee= MIN, 

loL=24mA 
±5%Vcc 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX 

~-~7 VIH =MIN, ±10%Vcc 0.55 v 
loL=64mA 

80-87 ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at OEAB,OEBA, EAB Vee =MAX, vi =7.0V 100 µA 
II maximum EBA.LEAB, LESA 

input voltage Others Vee =5.5, v 1 =5.5V 1 mA 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

Others -0.6 mA 
11L Low-level input current V cc = MAX, V1 = 0.5V 

EAB, EBA -1.2 mA 

1oZH + 11H 
Off-state output current, 

Vee= MAX, Vo= 2.7V 70 µA 
High-level voltage applied 

1ozH + 11L 
Off-state output current, 

Vee= MAX, Vo= 0.5V -600 µA 
Low-level voltage applied 

AO-A?' AO-A? -60 -150 mA 
1os 

Short-circuit 
output current3 

80-87' 130-87 
Vee= MAX 

-100 -225 mA 

1ccH 70 105 mA 
~ 

'F543 1ccL Vee= MAX 95 135 mA 
t------1 

1ccz 95 135 mA 
1cc 

Supply current (total) 
1ccH 80 110 mA 

t------1 
'F544 1eeL 

Vee= MAX 105 140 mA 
t------1 

1ccz 100 135 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

February 2, 1989 6-499 



Signetics FAST Products Product Specification 

Bus Transceivers FAST 7 4F543, 7 4F544 

AC ELECTRICAL CHARACTERISTICS for 74F543 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :5V Vee= sv ±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 2 3.5 5.5 8.5 3.0 9.0 ns 
tPHL An to Bn 3.0 5.0 8.0 2.5 8.5 

tPLH Propagation delay Waveform 2 2.5 4.0 7.0 2.5 7.5 ns 
tPHL Bn to An 2.5 4.5 7.5 2.5 8.0 

tPLH Propagation delay 5.0 7.0 10.0 4.5 11.0 
.tPHL LEBA to An Waveform 1, 2 4.0 6.0 9.0 4.0 9.5 ns 

tPLH Propagation delay 
Waveform 1, 2 

6.0 8.5 11.5 5.5 12.5 
tPHL LEAB to Bn 4.5 6.5 9.5 4.0 10.0 ns 

tPZH Output Enable time Waveform 4 2.0 4.0 7.5 1.5 8.0 
tPZL OEBA to An or OEAB to B Waveform 5 3.5 5.0 8.5 3.0 9.0 ns 

n 

tPHZ Output Disable time Waveform 4 1.0 3.0 6.5 1.0 7.5 
tPLZ OEBA to An or OEAB to Bn Waveform 5 1.5 4.0 7.5 1.0 8.5 ns 

tPZH Q.lliput Enable time Waveform 4 4.5 7.0 10.5 4.0 11.5 

tPZL EBA to A or EAB to B Waveform 5 5.0 7.0 10.5 4.5 11.0 ns 
n n 

tPHZ Q.lliput Disable time Waveform 4 2.5 5.0 8.5 2.0 9.5 

tPLZ EBA to A or EAB to B Waveform 5 4.5 7.0 10.5 3.0 
I 

12.0 ns 
n n 

AC SETUP REQUIREMENTS for 74F543 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :SOpF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) SetuJ) time, High or Low 
Waveform 3 

0.0 0.0 
t:(L) An to LEAB or Bn to LESA 2.5 3.0 ns 

th(H) Hold time, High or Lo~ 
Waveform 3 

0.0 0.0 
th(L) An to LEAB or Bn to LEBA 1.5 2.0 ns 

t (H) SetuJ) time, High or Low Waveform 3 1.0 1.5 ns 
t:(L) An to EAB or Bn to EBA 2.5 3.0 

th(H) Holdt~ High or L~ 0.0 0.0 
th(L) An to EAB or Bn to EBA Waveform 3 1.5 2.0 ns 

~(L) Latch enable Pulse width, Low Waveform 3 4.0 4.5 ns 

February 2, 1989 6-500 



Signetics FAST Products Product Specification 

Bus Transceivers FAST 74F543, 74F544 

AC ELECTRICAL CHARACTERISTICS for 74F544 

LIMITS 

TA= +2S°C TA = 0°C to+ 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propaa_ation delay_ Waveform 1 3.0 6.5 9.5 3.0 10.5 ns 
tPHL An to Bn or Bn to An 3.0 5.0 8.0 3.0 8.5 

tPLH Propagat19n delay 
Waveform 1, 2 

4.0 7.0 9.5 4.0 10.5 ns 
tPHL LEBA to A n 4.0 7.0 9.5 4.0 10.5 

tPLH Propagat19n delay Waveform 1, 2 5.0 8.0 11.5 4.0 12.5 ns 
tPHL LEAB to Bn 4.0 7.5 9.5 4.0 10.5 

tPZH Output E~ble time Waveform 4 2.0 4.0 7.0 1.5 7.5 

tPZL OEBA to An or OEAB to Bn Waveform 5 3.5 5.5 8.5 3.0 9.0 ns 

tPHZ ~t Di~able time _ Waveform 4 1.0 4.0 6.5 1.0 7.0 

tPLZ to An or OEAB to Bn 1.5 4.0 6.5 1.5 7.5 ns 
Waveform 5 

tPZH ~ut S,_nable time _ Waveform 4 4.0 7.0 9.5 3.5 10.0 

tPZL EBA to An or EAB to Bn Waveform 5 4.5 8.0 11.0 4.5 12.0 ns 

tPHZ ~ut ~sable time Waveform 4 2.5 5.0 8.0 2.5 9.0 

tPLZ EBA to An or EAB to '§n Waveform 5 4.5 8.5 11.5 4.0 11.5 ns 

AC SETUP REQUIREMENTS for 74F544 
LIMITS 

r----
TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :50pF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

ts(H) SetuP- time, High or Low 
Waveform 3 

1.5 2.0 
t
5
(L) An to LEAB or Bn to LEBA 1.5 2.5 ns 

th(H) Hold time, High or Lo.!'.!__ 
Waveform 3 

1.5 2.5 
th(L) An to LEAB or Bn to LEBA 2.0 2.5 ns 

t (H) SetuP- time, High or Low Waveform 3 
1.5 2.5 ns 

t:(L) An to EAB or Bn to EBA 1.5 2.5 

th(H) Hold t~ High or L.Q!L 1.5 2.0 
th(L) An to EAB or Bn to EBA Waveform 3 2.0 2.0 ns 

~---·-

\v(L) Latch enable Pulse width, Low Waveform 3 4.0 4.5 ns 
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Signetics FAST Products Product Specification 

Bus Transceivers FAST 74F543, 74F544 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Inverting Output 

An' Bn 

An' Bn 

LEAB •LEBA 

EAB, W 

V iN 

V OUT 

Waveform 2. Propagation Delay For 
Non-Inverting Output 

Waveform 3. Data Setup And Hold Times 
And Latch Enable pulse width 

OEAB 'OEBA 
EA8. rn 

Waveform 4. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

EAB •EBA 
~VM ~ 
~~tPLZ ~ ---

~VOL+0.3V .....,. 

Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded area indicate when the input is permitted to change for predictable output 

TEST CIRCUIT AND WAVEFORMS 

L1.ov 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

February 2, 1989 6-502 

----- t w -----41 

----- t w ____ ..., 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH 

74F 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

tTHL 

2.5ns 



Signetics 

FAST Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (70µA in High 
and Low states) output 

• Higher drive than 8304 
• 8-bit bidirectional data flow re

duces system package count 

• 3-state inputs/outputs for interfac-

FAST 74F545 
Transceiver 
Octal Bidirectional Transceiver (With 3-State Inputs/Outputs) 
Product Specification 

TYPE 
TYPICAL PROPAGATION l TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F545 4.0ns I 87mA 

ing with bus orientated systems ORDERING INFORMATION 
• 24 mA and 64mA bus drive capabil

ity on A and B ports, respectively 
• Transmit/Receive and Output 

Enable simplify control logic 

• Pin for pin replacement for Intel 
8286 

DESCRIPTION 
The 74F545 is an 8-bit, 3-state, high 
speed transceiver. It provides bidirec
tional drive for bus-oriented microproces
sor and digital communications systems. 
Straight through bidirectional transceivers 
are featured, with 24mA bus drive capabil
ity on the A ports and 64mA bus drive 
eapbility on the B ports. One input, Trans
mit/Receive (T/R) determines the direc
tion of logic signals through the bidirec
tional transceiver. Transmit enables data 
from A ports to B ports; Receive enables 
data from B ports to A ports. The Output 
Enable input disables both A and B ports 
by placing them in a 3-state condition. The 
7 4F545 performs the same function as the 
74F245, the only difference being pack
age pin assignment. 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

Vee 

Bs 

s, 
T/R 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F545N 

20-Pin Plastic SOL N74F545D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A?, Bo- B7 Data inputs 3.5/0.117 70µA/70µA 

OE Output Enable input (active Low) 2.0/0.067 40µA/40µA 

T/R Transmit/Receive input 2.0/0.067 40µA/40µA 

A
0
-A7 Port A 3-state outputs 150/40 3.0mA/24mA 

Bo- B7 Port B 3-state outputs 750/107 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

11 

OE 

TiR 

Vee~ Pin 20 

GNDs Pin 10 

2345678 

19 18 17 16 15 14 13 12 

6-503 

LOGIC SYMBOL(IEEE/IEC) 

853-0375-96265 



Signetics FAST Products 

Transceiver 

FUNCTION TABLE 

INT PUTS 
OUTPUTS 

OE T/R 

L L Bus B data to Bus A 

L H Bus A data to Bus B 

H x z 

LOGIC DIAGRAM 

vcc·pin 20 

GND-pln 10 

H=High voltage level 
L=Low voltage level 
X=Don't care 
Z=High impedance "off • state 

Product Specification 

FAST 74F545 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

1our Current applied to output in Low output state 

f 
AO-A7 48 mA 

BO-B7 128 mA 

TA Operating free-air temperature range Oto +70 oc 
TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low~level input voltage 0.8 v 

llK Input clamp current -18 mA 

Ao-~ -3 mA 
loH High-level output current 

BO-B7 -15 mA 

1oL Low-level output current AO-A7 24 mA 

B~BL 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Transceiver FAST 7 4F545 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

AO-A7 
±10%Vcc 2.4 v 

80-87 Vee= MIN, 
loH=-3mA 

±5%Vcc 2.7 3.3 v 
VOH High-level output voltage V1L =MAX, 

±10%Vcc 2.0 v 
80-87 V1H =MIN 'oH=-15mA 

±5%Vcc 2.0 v 

±10%Vcc 0.35 0.50 v 
AO-A7 Vee= MIN, loL=24mA 

±5%Vcc 0.35 0.50 v 
VOL Low-level output voltage VIL= MAX, 

V1H =MIN ±10%Vcc 0.55 v 
80-87 loL=MAX 

±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

- -
Vee= O.OV, vi= 7.0V 100 µA Input current at maximum OE, T/R 

'1 input voltage 
A0-A7' 80-87 vcc = 5.5V, v 1 =5.5V 1.0 mA 

11H 
High-level input current 

~.TIR 
V cc = MAX, V1 = 2.7V 40 µA 

11L 
Low-level input current only Vee= MAX, vi= 0.5V -40 µA 

1oZH +llH 
Off state output current, 

Vee= MAX, vi= 2.7V 70 µA 
High-level voltage applied 

1ozL +11L 
Off state output current, 

V cc = MAX, V1 = 0.5V -70 µA 
Low-level voltage applied 

Short circuit AO-A7 -60 -150 mA 
1os output current3 

80-87 
Vee= MAX 

-100 -225 µA 

1ccH TIR=An=4.5V, OE=GND 77 90 mA 

1cc Supply current4 

(total) 
1ccL Vee= MAX OE= T/R=8 =GND n 

96 120 mA 

1ccz TIR=8n=GND, 0E=4.5V 89 110 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s°C. 
3. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

4. Measure Ice with outputs open. 
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Signetics FAST Products Product Specification 

Transceiver FAST 74F545 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

SYMBOL CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 1.5 3.5 5.5 1.5 6.5 

tPHL An to Bn, Bn to An Waveform 1 2.5 4.5 6.5 2.5 7.0 

tPZH Output Enable time Waveform 2 6.0 8.5 10.5 6.0 11.0 
to High or Low level Waveform 3 5.5 8.0 9.5 5.5 10.0 tPZL 

tPHZ Output Disable time Waveform 2 2.5 5.0 7.0 2.5 8.0 
from High or Low level Waveform 3 2.0 4.5 6.5 2.0 7.5 tPLZ 

AC WAVEFORMS 

An• Bn 

jt.tPL1~L1 

Bn' An __J'vM ~ 
Waveform 1. Propagation Delay For Non-Inverting Output 

An' Bn -----' ov 
Waveform 2. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

OE 

A n • B n V OL ..0.3V 
---~-. 

Waveform 3. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.ov ----t w ----<I 

I>---- I W ----<I 

VM= 1.5V 

Input Pulse Definition 

UNIT 

ns 

ns 

ns 

AMP (V) 

OV 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 
pulse generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• 3-to-8 line address decoder 

• Address storage latches 
• Multiple enables for address 

extension 

• Open Collector Acknowledge 
output 

DESCRIPTION 

The 74F547 is a 3-to-B line address de
coder withn latches for address storage. 
Designed primarily to simplify multiple
chip selection in a microprocessor sys
tem, it contains one active Low and two 
active High Enables to conserve address 
space. Also included is an active Low Ac
knowledge output that responds to either 
a Read or Write input signal when the En
ables are active. 

For applications in which the separation of 
latch enable and chip enable functions is 
not required, LE and E

0 
can be tied to

gether such that when High the outputs 
are OFF and the latches are transparent, 
and when Low the latches are storing and 
the selected output is enabled. The Open
Collector Acknowledge (ACK) output is 
normally High (Le.OFF) and goes Low 
when E0, E

1 
an~2 are all active and 

either the Read (RD) or Write (WR) input 
is Low, as indicated in the Acknowlege 
Function Table. 

PIN CONFIGURATION 

April 4, 1989 

FAST 74F547 
Decoder /Demultiplexer 
Octal Decoder/Demultiplexer With Address Latches 
And Acknowledge (Open Collector) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F547 8.0 ns 17mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F547N 

20-Pin Plastic SOL N74F547D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A3 Output select address input 1.0/1.0 20µA/0.6mA 
r--.. -

1.0/1.0 20µA/0.6mA Eo Chip enable input (active Low) 

E1, E2 Chip enable inputs 1.0/1.0 20µA/0.6mA 

LE Latch enable input 1.0/1.0 20µA/0.6mA 

RD Read ackowledge input (active Low) 1.0/1.0 20µA/0.6mA 

WR Write ackowledge input (active Low) 1.0/1.0 20µA/0.6mA 

00-07 Decoder outputs (active Low) 50/33 1.0mA/20mA 

:ACK Open Collector Acknowledge output 
(active Low) 

OC/33 OC/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC=Open collector 

LOGIC SYMBOL 

16 

15 

14 

13 

Vee a Pin 20 

GND- Pin 10 

17 

3 12 2 1 19 18 8 9 11 

6-507 

LOGIC SYMBOL(IEEE/IEC) 

DMUX 
16 EN10 0,8 
6 }oa: 1,8 
7 2,8 

17 3,8 
4,8 

1~ 
& 

5,8 

14 6,8 
7,8 

853-0015-96214 



Signetics FAST Products 

Decoder /Multiplexer 

LOGIC DIAGRAM 

LE 
~ _1_s ___ ....., 

Vcc=pin 20 

GND=pin 10 

RD 

WR 

14 

DECODER FUNCTION TABLE 

Eo 

H 
L 
x 

L 
L 
L 
L 
L 
L 
L 
L 

INPUTS 

E, E2 A2 A, 

H H L L 
H H L L 
H H L H 
H H L H 
H H H L 
H H H L 
H H H H 
H H H H 

High voltage level 
Low voltage level 
Don't care 

Ao 00 o, 
L L H 
H H L 
L H H 
H H H 
L H H 
H H H 
L H H 
H H H 

OUTPUTS 

02 03 04 05 06 07 

H· H H H H H 
H H H H H H 
L H H H H H 
H L H H H H 
H H L H H H 
H H H L H H 
H H H H L H 
H H H H H L 

LATCH and OUTPUT STATUS FUNCTION TABLE 
INPUTS 

Eo E, E2 LE 
LATCH STATUS DECODER OUTPUTS 

L H H H Transparent Address inputs decoded 
L H. H L Stori'!9_ Latched address decoded 
H x x H Transparent 
H x x L Storing 
x L x H Transparent 
x L x L Storing Outputs disabled (High) 

x x L H Transaprent 
x x L L Storing 

H High voltage level 
L Low voltage level 
X = Don't care 
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Product Specification 

FAST 74F547 

ACKNOWLEDGE FUNCTION TABLE 

H 
L 
x 

Eo 

H 
x 
x 
L 
L 
L 

INPUTS 

E, E2 RD WR 

x x x x 
L x x x 
x L x x 
H H H H 
H H L x 
H H x L 

High voltage level 
Low voltage level 
Don't care 

OUTPUT 

ACK 

H 
H 
H 

H 
L 
L 



Signetlcs FAST Products Product Specification 

Decoder /Multiplexer FAST 74F547 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

IK Input clamp current -18 mA 

VOH High-level output voltage I ACK only 4.5 v 

1oH High-level output current l Except ACK -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

bH High-level output current ACK only Vee= MIN, v,l =MAX, v,H =MIN, VOl-l=MAX 250 µA 

Vee= MIN, ±10%Vcc 2.5 v 
VOH High-level output voltage Except ACK V1L =MAX, loH=MAX 

V1H =-MIN ±5%Vcc 2.7 3.4 v 

VOL Low-level output voltage 
Vee= MIN, ±10%Vcc 0.35 0.50 v 
VIL= MAX, 10 L=MAX 
V1H =MIN ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

'1 Input current at maximum input voltage Vee =MAX, v, = 7.0V 100 µA 
--· 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

1,l Low-level input current Vee= MAX, v, = 0.5V -0.6 mA 

1os Short-circuit output curr~~tjEx~pt ACK Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX 17 25 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Product Specification 

Decoder /Multiplexer FAST 74F547 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= 5V±10% 
CL :50pf CL= SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propa92tion delay Waveform 3 2.0 4.5 9.0 1.5 10.0 
tPl-ll A..n to~ 4.5 7.0 12.0 4.0 13.0 

tPLH .Eropa.aation delay 2.5 4.5 8.5 2.0 9.5 

tPHL E0 to On Waveform 2 3.0 5.5 8.5 3.0 9.5 

tPLH Propa_g_ation delay 3.5 6.0 10.0 3.0 11.0 

tPHL LE to On Waveform 1 5.0 10.5 14.0 5.0 15.0 

tPLH Propagation_.9elay 4.0 6.0 10.0 3.0 11.0 

tPHL E1 or E2 to On Waveform 1 4.0 6.0 10.0 4.0 11.0 

tPLH .Ero~ation delay __ 6.5 9.0 13.0 6.5 14.0 

tPHL E0, RD, or WR to ACK Waveform 2 3.5 5.5 9.5 3.0 10.5 

tPLH Propagation delay 7.5 11.0 14.0 7.0 15.0 

tPHL E
1 

or E2 to ACK Waveform 1 4.5 6.5 10.0 4.0 11.0 

AC SETUP REQUIREMENTS 
LIMITS 

TA=+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 
CL= SOpf CL= SOpf 
RL =soon RL :soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low Waveform 4 5.0 5.0 
QL) An to LE 5.0 5.0 

th(H) Hold time, High or Low Waveform 4 6.0 6.0 
th(L) An to LE 6.0 6.0 

1w(H) LE Pulse width, High Waveform 4 6.0 6.0 

AC WAVEFORMS 

April 4, 1989 

Waveform 1. Propagation Delay for 
Enable inputs and Latch Enable input 
to Acknowledge and decoder outputs 

Waveform 3. Propagation Delay for output 
select Address input to decoder outputs 

ACK ,0 n 

Waveform 2. Propagation Delay for 
Enable input to decoder outputs and Write 
and Read inputs to Acknowledge output 

Waveform 4. Data Setup And Hold Times 
and Latch Enable pulse width 

NOTE: For all waveforms, VM = 1.SV. 

The shaded area indicate when the input is permitted to change for predictable ouput. 

6-510 
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Signetics FAST Products 

Decoder /Multiplexer 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ_ 

L7.IN 
RL 

R L 

Test Circuit For Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Ry= Termination resistance should be equal to Zour of 

pulse generators. 

April 4, 1989 

Product Specification 

FAST 74F547 

---- t w ----ti AMP (V) 

---- I W ----ti ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

6-511 



Signetics 

FAST Products 

FEATURES 
• 3-to-8 line address decoder 

• Multiple enables for address 
extension 

• Open Collector Acknowledge 
output 

• Active7Low Decoder outputs 

DESCRIPTION 
The 74F548 is a 3-to-8 line address de-
coder with four Enable inputs. Two of the 
Enables are active-Low and two are ac
tive-High for maximum addressing versa
tility. Also provided is an active-Low Ac
knowledge output that responds to either 
a Read or Write input signal when the 
Enables are active. 
When enabled, the 'F548 accepts the A

0
-

A2 address inputs and decodes them to 
select one of eight active-Low mutually 
exclusive outputs, as shown in the De
coder FunctionTable. When one or more 
Enables is active, all decoder outputs are 
High. Thus, the 'F548 can be used as a 
demultiplexer by applying data to one of 
the Enables. 
The Open Collector Acknowledge (ACK) 
output is normally High (Le.OFF) and 
goes Low when the Enables are all active 
and either the Read (RD) or Write (WR) 
input is Low, as indicated in the Acknowl
edge Function Table. 

PIN CONFIGURATION 

a, 03 

ACK 04 

A2 

Ea 

e, 
A, E2 

E3 

Oo 

GND 

TOP VIEW 

April 6, 1989 

FAST 74F548 
Decoder /Demultiplexer 
Octal Decoder/Demultiplexer With Acknowledge (Open Collector) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F548 6.5 ns 14mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%;.TA = 0°C to +70°C 

20-Pin Plastic DIP N74F548N 

20-Pin Plastic SOL N74F548D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A2 Output select address inputs 1.0/1.0 20µA/0.6mA 

E0 , E
1 Chip enable inputs {active Low) 1.0/1.0 20µA/0.6mA 

E2, E3 Chip enable inputs 1.0/1.0 20µA/0.6mA 

~D Read ackowledge input {active Low) 1.0/1.0 20µA/0.6mA 

WR Write ackowledge input (active Low) 1.0/1.0 20µA/0.6mA 

0 0- 0 1 Decoder outputs (active Low) 50/33 1.0mA/20mA 

ACK 
Open Collector Acknowledge output 

OC/33 OC/20mA (active Low) 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC=Open collector 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

DMUX 

17 

Ao A, A2 
16 Ea 

6 

'}oo~ 7 
0,8 

17 2 7 1,8 

2,8 
15 E, 
14 E2 ACK 13 E3 
5 RD 

3,8 
4,8 

ENS 5,8 

WR oo o, 0203 04 Os o&~ 6,8 
7,8 

12 2 1 19 18 8 9 11 

Vee· Pin 20 

GND· Pin 10 

6-512 853-0386-96264 



Signetlcs FAST Products Product Specification 

Decoder /Multiplexer FAST 74F548 

LOGIC DIAGRAM 

Eo _1_6 _____ _ 

E1 15 
E2 _1_4 __ -r--..., 

E3 13 
11 

A 0 _6 ____ ~--tl--CI :JI __ _,___..____ • -- 07 

vcc=Pin 20 

GND=pin 10 

DECODER FUNCTION TABLE 

INPUTS 

Ea E1 E2 Ea A2 A, Ao Qo 
H x x x x x x H 
x H x x x x x H 
x x L x x x x H 
x x x L x x x H 
L L H H L L L L 
L L H H L L H H 
L L H H L H L H 
L L H H L H H H 
L L H H H L L H 
L L H H H L H H 
L L H H H H L H 
L L H H H H H H 

H High voltage level 
L Low voltage level 
X Don't care 

March 1, 1989 

OUTPUTS 

01 a2 03 a. 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 

9 
05 

8 
05 

18 
04 

19 
03 

02 

2 
01 

12 
Oo 

3 
ACK 

ACKNOWLEDGE FUNCTION TABLE 

INPUTS .··OUTPUT 

as 06 07 Ea E, E2 Ea RD WR ACK 
H H H H x x x x x H 
H H H x H x x x x H 
H H H x x L x x x H 
H H H 
H H H 
H H H 
H H H 
H H H 

x x x L x x H 
L L H H H H H 
L L H H L x L 
L L H H x L L 

H H H H High voltage level 
L H H L Low voltage level 
H L H X Don't care 

H H L 
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Signetlcs FAST Products Product Specification 

Decoder/Multiplexer FAST 74F548 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage --0.5 to +7.0 v 

VIN Input voltage --0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state --0.5 to +Vee v 

1ouT Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

IK Input clamp current -18 mA 

VOH High-level output voltage ! ACK only 4.5 v 

1oH High-level output current Except ACK -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH High-level output current ACK only Vee= MIN, v,L =MAX, v,H =MIN, VOH=MAX 250 µA 

Vee= MIN, 
±10%Vcc 2.5 v 

VOH High-level output voltage Except ACK V1L =MAX loH=MAX 
V1H =MIN, ±5%Vcc 2.7 3.4 v 

Vee= MIN, 
±10%Vcc 0.30 0.50 v 

VOL Low-level output voltage V1L =MAX IOL =MAX 
V1H =MIN, ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, Input current at maximuminput voltage Vee= MAX, v, = 7.0V 100 µA 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Except ACK Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX 14 21 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Signetics FAST Products 

Decoder /Multiplexer 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 2.0 

tPHL An to On 
Waveform 3 4.0 

tPLH Propagation delay 
Waveform 2 

2.5 

tPHL E0 orE1 to On 3.5 

tPHL Propagation delay 4.0 

tPLH E2 or E3 to On Waveform 1 4.0 

tPLH Propagation delay 6.5 

tPHL E
0 

or E
1 

to ACK Waveform 1 3.0 

tPLH Propa~ation delay Waveform 1 8.0 
tPHL E

2 
or 

3 
to ACK 4.0 

tPLH Propa~ndm Waveform 2 5.5 
tPHL RB or R to A 2.5 

AC WAVEFORMS 

Wavefonn 1. Propagation Delay for Chip 

i~~~~~l;~g;~~~b~~o~~:"'o':;:;,uts 

:.~ 
Wavefonn 3. Propagation Delay for Output 
Select Address Input to Decoder Ootputs 

NOTE: For all waveforms, V"' = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cLJ_ 
Test Circuit For Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 
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FAMILY 

74F 

Product Specification 

FAST 74F548 

LIMITS 

TA=+2S°C TA= 0°C to +70°C 

Vee= sv Vee= sv ±10% 
UNIT CL= SOpF CL :SOpF 

RL =soon RL =soon 

Typ Max Min Max 

4.5 8.0 1.5 9.0 
6.5 9.5 4.0 10.0 ns 

4.5 8.5 2.0 9.5 
5.5 8.5 3.0 9.5 ns 

6.0 9.5 3.0 10.5 
6.0 9.5 3.5 10.5 ns 

9.5 12.5 6.5 13.0 
6.0 9.5 3.0 10.5 

ns 

11.0 14.0 8.0 15.0 ns 
7.0 10.0 4.0 11.5 

9.0 12.0 5.5 12.5 ns 
5.0 8.0 2.5 8.5 

---- t w ___ __,.. AMP(V) 

----tw ___ _ 
ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate •w 1TLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• 8-Blt bidirectional 1/0 port with 

handshake 
• Register status flag flip-flops 
• Separate clock enable and output 

enable 

• Parity generation and parity check 

• B outputs and parity output sink 
64mA 

DESCRIPTION 
The 74F552 Octal Registered Trans-
ceivercontains two 8-bit registers for tem
porary storage of data flowing in either di
rection. Each register has its own clock 
(CPR, CPS) and Clock Enable (CEA, 
CES) inputs, as well as a flag flip-flop that 
is set automatically as the register is 
loaded. The flag output will be reset when 
the Output Enable returns to High after 
reading the output port. Each register has 
a separate Output Enable (OEAS, OEBR) 
for its 3-state buffer. The separate Clocks, 
Flags and Enables provide considerable 
flexibility as 1/0 ports for demand-re
sponse data transfer. When data is trans
ferred from the A port to the B port, a parity 
bit is generated. On the other hand, when 
data is transferred from the 8 port to the A 
port, the parity of input data on 8

0
-8

7 
is 

checked. 

PIN CONFIGURATION 

TOP VIEW 

May 26, 1988 

•• 
81 

•• 
FR 

PAllTY 

GND 

CES 

CPS 

OEAS 

Ao 

A1 

A1 

FAST 74F552 
Transceiver 
Octal Registered Transceiver With Parity and Flags (3-State) 

Product Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F552 85MHz 120mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

28-Pin Plastic DIP (600mil) N74F552N 

28-Pin Plastic SOL 1 N74F552D 
NOTE: 
1. Thermal mounting technique are recommended. See AN SMD-100 Process Applications 

(page 17) for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

AO-A7 A-to-B Data inputs 3.5/1.0 70µA/0.6mA 

Bo- B7 B-to-A Data inputs 3.5/1.0 70µA/0.6mA 

CPR A registers clock input (active rising edge) 1.0/1.0 20µA/0.6mA 

CPS S registers clock input (active rising edge) 1.0/1.0 20µA/0.6mA 

CEA A registers clock Enable input (active Low) 1.0/1.0 20µA/0.6mA 

CES S registers clock Enable input (active Low) 1.0/1.0 20µA/0.6mA 

OEBR A-to-B Ou~ut Enable input lactive Low) 
and clear S output (active ow) 1.0/2.0 20µA/1.2mA 

OEAS B-to-A Output Enable input (active Low) 
and clear FR output (active Low) 1.0/2.0 20µA/1.2mA 

PARITY 
Parity bit transceiver input 3.5/1.0 70µA/0.6mA 

Parity bit transceiver output 750/106.7 15mA/64mA 

ERROR Parity check output (active Low) 50/33.3 1.0mA/20mA 

AO-A7 A-to-B Data outputs 150/40 3.0mA/24mA 

Bo- B7 B-to-A Data outputs 750/106.7 15mA/64mA 

FR A-to-B Status Flag output (active High) 50/33.3 1.0mA/20mA 

FS B-to-A Status Flag output (active High) 50/33.3 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

a>R 

1 CER 
21 CES 
:ai CPS 

11 OEAS 

OEllR 

Vee-Pin a 
GND· Pin 22 

11 17 11 15 14 13 12 11 

A0 A, '\ A1 A4 As A1 A1 

PARTY 

FS 

FR 

ERFIOR .. •, ........... .., 
211:152728 1 2 3 4 
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Signetics FAST Products Product Specification 

Transceiver FAST 74F552 

FUNCTIONAL DESCRIPTION 
Data applied to the A inputs are entered and parity bit appears at the PARITY pin, which will enters the 8 input data and the parity input data 
stored on the rising edge of the CPR clock be set High when there is an even number of into the S register and the parity register respec
pulse, provided that the GER is Low; simulta- 1 s or all Os at the Q outputs of the R register. tively and set the flag output FS to High. A Low 
neously, the status flip-flop is set and the A-to- After the data is assimilated, the receiving signal at the OEAS pin enables the A port 1/0 

8 flag (FR) output goes High. As the GER system clears the flag FR, by changing the pins and a Low-to-High transition of the OEAS 
returns to High, the data will be held in R signal at the OEBR pin from Low to High. Data signal clears the FS flag. When ~is Low, 
register. This data entered from the A inputs flow from 8-to-A proceeds in the same manner the parity check output ERROR will be High if 
will appear at the 8 port 1/0 pins after the described for A-to-8 flow. A Low at the CES there is an odd number of 1 sat the Q outputs of 
OE8R has gone Low. When OE8R is Low, a pin and a Low-to-High transition at the CPS pin the S registers and the parity register. 

R or S REGISTER FUNCTION TABLE 
INPUTS OUTPUTS 

An or Bn CPX CEX INTERNAL Q 
OPERATING MODE 

H= High voltage level 
L= Low voltage level 
NC=No change 
X=Don't care x x H 

L i L 

H i L 

NC 

L 

H 

Hold data 

Load data 

X=R or S for CPX and CEX 
i =Low-to-High transition 
~ =Not Low-to-High transition 

x -t L NC Keep old data 

OUTPUT CONTROL TABLE 
INPUT OUTPUTS 

OEXX INTERNAL Q A or B n 
OPERATING MODE 

n 
H x z Disable outputs 

L L L 
Enable outputs 

L H H 

R or S FLAG FUNCTION TABLE 
INPUTS OUTPUTS 

H= High voltage level 
L= Low voltage level 
X=Don't care 
XX=AS or BR 
Z =High impedance "off" state 

OPERATING MODE 
H= High voltage level 
L= Low voltage level 
NC=No change 
X=Don't care 

CEX CPX OEXX FR or FS 

H x ~ NC Hold flag 

L i + H Set flag 

x x i L Clear flag 

PARITY GENERATION FUNCTION TABLE 
INPUTS OUTPUTS 

OEBR CPR Number of Highs in the Q outputs of the R register 

H i x 
L i 0,2,4,6,8 

L i 1,3,5,7 

PARITY CHECK FUNCTION TABLE 
INPUTS 

X=R or S for CPX and CEX 
XX=AS or BR 
i =Low-to-High transition 
t =Not Low-to-High transition 

PARITY OPERATING MODE 

z Hold data 

H 
Load data 

L 

H= High voltage level 
L= Low voltage level 
X=Don't care 
Z =High impedance "off" state 
i =Low-to-High transition 

OUTPUTS 

OEAS CPS PARITY Number of Highs in the Q outputs of the R register ERROR 
OPERATING MODE! 

H i x 
L i L 

L i L 

L i H 

L i H 

H= High voltage level 
L= Low voltage level 
X=Don't care 
i =Low-to-High transition 

M::iv ?fi 1988 

x H 

0,2,4,6,8 L 

1,3,5,7 H Parity check 

0,2,4,6,8 H 

1,3,5,7 L 
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Signetics FAST Products Product Specification 

Transceiver FAST 74F552 

LOGIC DIAGRAM 

DETAIL A 
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Signetics FAST Products Product Specification 

Transceiver FAST 74F552 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +Vee mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
FR, FS, ERROR 40 mA 

1our Current applied to output in Low output state AO-A7 48 mA 

B0- B7, PARITY 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

FR, FS, ERROR -1 mA 

1oH High-level output current AO-A7 -3 mA 

B0- 87, PARITY -15 mA 

FR, FS, ERROR 20 mA 

1oL Low-level output current AO-A7 24 mA 

B0- B7' PARITY 64 mA 

TA Operating free-air temperature range 0 70 oc 

a.A,...., 'la iOOQ 6-519 



Slgnetlcs FAST Products Product Specification 

Transceiver FAST 7 4F552 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vee 2.5 v 
FR, FS, ERROR loH=-1mA 

±5%Vee 2.7 3.4 v 

High-level output voltage Ao-A7 
Vee= MIN, 

±10%Vee 2.4 v 
VOH VIL= MAX, loH=-3mA 

V1H =MIN ±5%Vcc 2.7 3.3 v 

B0- B7, PARITY loH=-15mA 
±10%Vec 2.0 v 
±5%Vcc 2.0 v 

FR, FS, ERROR 
±10%Vcc 0.30 0.50 v 

loL=20mA 

±5%V_Q_C 0.30 0.50 v 
Vee= MIN, 

±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage AO-A7 V1L =MAX, loL=24mA 

V1H =MIN ±5%Vce 0.35 0.50 v 

Bo- B7' 
loL=48mA ±10%Vec 0.38 0.55 v 

PARITY loL=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

others V cc = MAX, V1 = 7.0V 100 µA 

1, 
Input current at 
maximum input voltage Ao- A7, Bo- B7, Vee= 5.5V, v, = 5.5V 

PARITY 
1 mA 

others except 

llH High-level input current Ao- A7' Bo- 87, Vee= MAX, v, = 2.7V 20 µA 

PARITY 

others -0.6 mA 

Ill Low-level input current 
OEAS,OEBA 

Vee= MAX, v, = 0.5V 
-1.2 mA 

1ozH+ 11H 
Off-state output current, AO-A7, Vee= MAX, Vo= 2.7V 70 µA 
H_!g_h-level volta_g_e ~ied 

1ozL + 11L 
Off-state output current, 

B0- B7' 
V cc = MAX, Vo= 0.5V -600 µA 

Low-level volta_g_e ~ied PARITY 

Short-circuit 
A0-A?' FS, FR, -60 -150 mA 

1os Output current3 ERROR Vee= MAX 
B0-B7' PARITY -100 -225 mA 

1ccH 115 170 mA 

1cc Supply current (total) 1ecL Vee= MAX 125 185 mA 

1ccz 120 180 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 'as tests should be performed last. 
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Signetics FAST Products Product Specification 

Transceiver FAST 74F552 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA=+2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= sv ±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum Clock Frequency Waveform 1 70 85 60 MHz 

tPLH Propagation delay 3.5 5.0 8.0 3.0 8.5 
tPHL CPS to An or CPR to Bn Waveform 1 4.0 6.0 9.0 3.5 9.0 ns 

tPLH Propagation delay 
CPS to FS or CPR to FR 

Waveform 1 3.0 5.0 7.5 2.5 8.5 ns 

tPHL 
Propagation de~ 
OEAS to FS or OEBR to FR 

Waveform 2 4.0 6.0 8.5 3.5 9.0 ns 

tPLH Propagation delay 6.5 13.0 16.5 6.0 18.0 
tPHL CPS to ERROR Waveform 4 7.5 11.5 15.0 7.0 16.0 ns 

tPLH Propagation delay 
Waveform 4 6.5 8.5 11.0 5.5 12.5 ns 

tPHL CPR to PARITY 10.5 13.5 17.0 10.0 18.0 

tPLH Propagation delay Waveform 3 3.5 5.5 8.0 3.0 8.5 ns 
tPHL OEAS to ERROR 3.0 5.0 7.0 2.5 8.0 

tPZH Output Enable time Waveform 7 2.5 4.0 7.0 2.0 8.0 
tPZL OEAS to An or OEBR to Bn Waveform 8 4.0 6.5 9.5 4.0 10.5 

ns 

tPHZ Output Disable time Waveform 7 2.0 4.0 7.0 1.5 8.5 
tPLZ OEAS to An or OEBR to Bn Waveform 8 2.0 3.5 7.0 1.5 7.5 

ns 

tPZH Output Enable time Waveform 7 2.0 4.0 7.0 2.0 7.5 ns 
tPZL OEBR to PARITY Waveform 8 4.0 5.5 8.0 3.0 9.0 

tPHZ Output Disable time Waveform 7 2.0 4.0 7.0 2.0 7.5 ns 
tPLZ OEBR to PARITY Waveform 8 2.0 4.0 7.5 2.0 8.0 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 
- - ---· ---

t (H) Setup time, High or Low 7.5 8.5 
t:(L) An or Bn or PARITY to CPS or CPR Waveform 5 4.5 5.5 ns 

- --·-

th(H) Hold time, High or Low 0 0 
th(L) An or Bn or PARITY to CPS or CPR Waveform 5 0 0 ns 

-----

t
5
(H) Setup time, High or Low 7.0 7.5 

t
5
(L) CES to CPS or CER to CPR Waveform 5 7.0 7.5 ns 

th(H) Hold time, High or Low 0 0 
th(L) CES to CPS or CER to CPR Waveform 5 0 0 ns 

tw(H) CPS or CPR Pulse width, High or Low Waveform 1 5.0 6.5 ns 
tw(L) 6.5 7.5 

tree Recovery time OEBR to CPR Waveform 6 
or OEAS to CPS 

14.5 16.5 ns 

----

May 26. 1988 6-521 



Signetics FAST Products 

Transceiver 

AC WAVEFORMS 

-PLH~ 
VM'-

Waveform 1. Propagation Delay, Clock input 
to output and maximum clock frequency 

Waveform 3. Propagation Delay, Output Enable to ERROR 

An, Bn 
CES,CER 

PARITY 

CPS, CPR 

Waveform 5. Data Setup And Hold Times 

OEAS ·OEBR~VM ~ 
A B~ ~~PZH~t tpp~HZZ ~ ..... .L·v· -·o ·3v 

n' n OH . 
PARITY VM 

ov 
Waveform 7. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Product Specification 

FAST 74F552 

OEAS,OEBR- VM ~ 

CPS, CPR 

PARITY 

_---' ___ ~_tt-PHPH~LL--1--1VM ~ 
FS,FR ~ -----

Waveform 2. Propagation Delay, Output Enable to 
Flag output 

Waveform 4. Propagation Delay, Clock to PARITY and ERROR 

OEAS, OEBR~~ rec-----1 , 
CPS, CPR JV~M------

Waveform 6. Recovery time from Output Enable to Clock 

QEAS,OEBR ~VM ~ 
~~tp~z1--

A0. Bn ~VOL +0.3V 
PARITY .,.-

Waveform 8. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded area indicate when the input is permitted to change for predictable output 

TEST CIRCUIT AND WAVEFORMS 

L1.ov 

PULSE 
GENERATOR 

CLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

May 26, 1988 6-522 

---- I W -----4 AMP (V) 

----tw-----11 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• 74F563 is broadside pinout version 

of 74F533 
• 74F564 is broadside pinout version 

of74F534 

FAST74F5631 74F564 
Latch/Flip-Flop 
74F563 Octal Transparent Latch (3-State) 
74F564 Octal D Flip-Flop (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F563 5.0ns 55mA 

74F564 4.5ns 50mA 

• Inputs and Outputs on opposite ORDERING INFORMATION 
side of package allow easy inter COMMERCIAL RANGE 
face to Microprocessors 

• Useful as an Input or Output port 
for Microprocessors 

• 3-State Outputs for Bus interfacing 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F563N, N74F564N 

20-Pin Plastic SOL N74F563D, N74F564D 

• c;:ommon Output Enable 
• 74F573 and 74F574 are non- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

inverting versions of 74F563 and 
74F564 respectively 

• These are High-Speed replace
ments for N8TS807 and N8TS808 

DESCRIPTION 

The 7 4F563 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Enable (E) and 
Output Enable (OE) control gates. 

PIN CONFIGURATION 

74F563 

January 28, 1988 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 1.0/1.0 20µA/0.6mA 

E ('F563) Latch Enable input (active High) 1.0/1.0 20 A/0.6mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

CP ('F564) Clock Pulse input (active rising edge) 1.0/1.0 20 A/0.6mA 

00-07 3-State outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

11 E 

OE 

Vee= Pin 20 
GND- Pin 10 

74F563 

23456789 

19 18 17 16 15 14 13 12 

6-523 

LOGIC SYMBOL(IEEE/IEC) 

74F563 
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Latch/Flip-Flop 

PIN CONFIGURATION 

74F564 

The 7 4F563 is functionally identical to the 
74F533 but has a broadside pinout con
figuration to facilitate PC board layout and 
allows easy interface with microproces
sors. 

The data on the D inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar
ent to the data input while E is High and 
stores the data that is present one set-up 
time before the High-to-Low enable tran
sition. 

The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces
sors. The active Low Output Enable (OE) 
controls all eight 3-State buffers inde-

LOGIC DIAGRAM, 74F563 

Vee - Pin 20 
GND- Pin 10 

January 28, 1988 

LOGIC SYMBOL 

11 CP 

OE 

Vee= Pin 20 
GND= Pin 10 

74F564 

23456789 

1918 1716 15 14 1312 

pendently of the latch operation. When 
OE is Low, the latchedortransparentdata 
appears at the outputs. When OE is High, 
the outputs are in high impedance "off" 
state, which means they will neither drive 
nor load the bus. 

The 7 4F564 is functionally identical to the 
7 4F534 but has a broadside pinout con
figuration to facilitate PC board layout 
and allows easy interface with micropro
cessors. 

It is an 8-bit, edge triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by the clock (CP) 
and Output Enable (OE) control gates. 
The register is fully edge triggered. The 

6-524 

Product Specification 

FAST 7 4F563 I 7 4F564 

LOGIC SYMBOL(IEEE/IEC) 

74F564 

state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip
flop's a output. 

The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces
sors. The active Low Output Enable (OE) 
controls all eight 3-State buffers inde
pende~ of the register operation. 
When OE is Low, data in the register ap
pears at the outputs. When OE is High, 
the outputs are in high impedance "off" 
state, which means they will neither drive 
nor load the bus. 
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Latch/Flip-Flop 

LOGIC DIAGRAM, 74F564 

Vee· Pin 20 

GND· Pin 10 

CP 
11 

OE 

CP Q 

FUNCTION TABLE, 74F563 

INPUTS INTERNAL 

CP Q 

18 

a, 

OUTPUTS 

CP Q CP Q CP Q CP Q 

ao- o1 OPERATING MODE 
OE E D n REGISTER 

L H L L H 
Enable and read register L H H H L 

L .i I L H 
Latch and read register L .i h H L 

L L x NC NC Hold 

H L x NC z 
Disable outputs H H Dn Dn z 

H High voltage level 
h High voltage level one set-up time prior to the High-to-Low E transition 
L Low voltage level 
I Low voltage level one set-up time prior to the High-to-Low E transition 
NC = No change 
X Don't care 
Z High impedance "off' state 
.l. High-to-Low E transition 

FUNCTION TABLE, 74F564 

INPUTS INTERNAL OUTPUTS 
OPERATING MODE 

OE CP D 
n 

REGISTER Oo· 01 

L i I L H 
Load and read register L i h H L 

L 1' x NC NC Hold 

H 1' x NC z 
H i Dn Dn z Disable outputs 

H High voltage level 
h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
NC = No change 
X Don't care 
Z High impedance "off' state 
i Low-to-High clock transition 
+ Not a Low-to-High clock transition 
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CP Q 

13 

o, 

CP Q 
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Latch/Flip-Flop FAST 7 4F563 I 7 4F564 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERA TING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

January 28, 1988 6-526 
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Latch/Flip-Flop FAST 7 4F563, 7 4F564 

DC ELECTRICAL CHARACTERISTICS _{_Over recommended QQ_eratirill_ free-air tem_Q_erature rarJ.g_e unless otherwise notedl 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vee 2.7 3.3 v 
Vee= MIN, VIL= MAX ±10%Vee 0.35 0.50 v 

VOL Low-level output voltage 
V1H =MIN, 10 L =MAX ±5%Vee 0.35 0.50 v 

VIK Input clamp voltage Vce=MIN,1..L=~ -0.73 -1.2 v 

'1 
Input current at maximum 
input voltage 

Vee= MAX, V1 = 7.0V 100 µA 

llH High-level input current Vee= MAX, V1 =2.7V 20 µA 

11L Low-level input current Vee= MAX, V1=0.5V -0.6 mA 

1oZH 
Off-state output current, 

Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
High-level voltage applied 

----

1os Short circuit output current 3 Vee= MAX -60 -150 mA 

1eeH 
30 45 mA 

1eeL 74F563 Vee= MAX 40 60 mA 

Supply current 1eez 
45 65 mA 

1cc (total) 1eeH 45 65 mA 

1eeL 74F564 Vee= MAX 50 75 mA 

1eez 55 80 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 2s0 e. 
3. Not more than one output should be shorted at a time. For testing 108 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Latch/Flip-Flop FAST 7 4F563 I 7 4F564 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= sv ±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

4.0 6.5 9.0 3.5 10.0 

tPHL Dn to On 2.5 4.5 7.0 2.0 8.0 
ns 

tPLH Propagation delay 
Waveform 1 

5.0 7.0 10.0 4.5 11.0 

tPHL E to On 3.0 5.0 7.5 3.0 8.0 
ns 

74F563 
tPZH Output Enable time Waveform 4 3.5 6.0 10.5 3.0 11.5 ns 

tPZL to High or Low level Waveform 5 4.0 6.0 8.0 3.5 9.0 ns 

tPHZ Output Disable time Waveform 4 1.5 3.0 6.0 1.0 7.0 ns 

tPLZ to High or Low level Waveform 5 1.0 2.5 5.5 1.0 6.0 ns 

IMAX Maximum Clock frequency Waveform 1 110 125 100 ns 

tPLH Propagation delay 
Waveform 1 

3.5 5.5 8.5 3.0 9.0 

tPHL CP to On 3.5 5.5 8.5 3.0 9.0 
ns 

tPZH Output Enable time 74F564 Waveform 4 2.5 4.5 7.5 1.5 8.5 ns 

tPZL to High or Low level Waveform 5 4.0 6.0 8.5 3.5 9.0 ns 

tPHZ Output Disable time Waveform 4 1.0 3.0 6.0 1.0 7.0 ns 

tPLZ to High or Low level Waveform 5 1.0 2.5 5.5 1.0 6.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= 5V±10% 

UNIT CL= 50pF CL= SOpF 
RL = 500n RL = 500.Q 

Min Typ Max Min Max 

t
5
(H) Set-up time Waveform 3 1.0 1.0 ns 

~(L) D toE 1.0 1.0 n 
th(H) Hold time 

74F563 Waveform 3 3.0 3.0 ns 
th(L) Dn to E 2.5 2.5 

tw(H) E Pulse width, High Waveform 1 3.5 3.5 ns 

t
5
(H) Set-up time Waveform 3 2.0 2.0 ns 

t
5
(L) Dn to CP 2.0 2.0 

th(H) Hold time 74F564 Waveform 3 2.0 2.0 ns 
!ti(L) D_n to CP 2.0 2.0 

~(H) CP Pulse width, 
Waveform 1 4.5 4.5 ns 

!w_(L) High or Low 4.5 4.5 
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Latch/Flip-Flop 

AC WAVEFORMS 

111 MAX 

Wavelonn 1. Propagation Delay, Clock And Enable 
Inputs To Output, Enable, and Clock Pulse Widths, 

and Maximum Clock Frequency 

o. 

E,CP 

Product Specification 

FAST74F563, 74F564 

Wavelonn 2. Propagation Delay For Data 
To Outputa 

Wavelonn 3. Data Setup And Hold Times 

Wavelonn 4. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Wavefonn 5. 3-Stat• Output Enable Tim• To Low 
Level And Output Disable Tim• From Low Level 

NOTE: For all waveforms, VM = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

RL 

RL 

tw 

L1.ov 

tnR(tf) 

1TLH (t,) 

t w 

VM = 1.5V 

Input Pulse Definition 

AMP(V) 

ov 

ov 

tPLZ closed INPUT PULSE REQUIREMENTS 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 
pulse generators. 

January 28, 1988 
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74F 
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Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 
FEATURES 
• 4-bit bidirectional counting 

'F568 Decade counter 
'F569 Binary counter 

• Synchronous counting and loading 
• Look ahead carry capability for 

easy cascading 
• Preset capability for programmable 

operation 

• Master Reset (MR) overrides all 
other inputs 

• Synchronous Reset (SR) overrides 
counting and parallel loading 

• Clock Carry (CC) output to be used 
as a clock for flip-flops, register 
and counters 

• 3-state outputs for bus organized 
systems 

DESCRIPTION 

The 74F568 and 74F569 are fully synchronous 
Up/Down Counters. The 74F568 is a BCD 
decade counter; the 74F569 is a binary 
counter. They feature preset capability for 
programmable operation, carry look ahead for 
easy cascading, and U/D input to control the 
direction of counting. For maximum flexibility 
there are both Synchronous and Master Reset 
inputs as well as both Clocked Carry (CC) and 
Terminal Count (TC) outputs. All state changes 
except Master Reset are initiated by rising 
edge of the clock. A High signal on the Output 
Enable (OE) input forces the output buffers into 
the high impedance state but does not prevent 
counting, resetting or parallel loading. 

PIN CONFIGURATION 

u!O 

MR 

SR 

April 6, 1989 

'F568 

Vee 

TC 

cc 

OE 

FAST74F568,74F569 
Counters 
'F568 4-Bit Bidirectional Decade Synchronous Counter (3-state) 
'F569 4-Bit Bidirectional Binary Synchronous Counter (3-state) 
Product Specification 

TYPE TYPICAL f MAX TYPICAL SUPPL V CURRENT 
(TOTAL) 

74F568 115MHz 40mA 

74F569 115MHz 40mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°c 

20-Pin Plastic Dip N74F568N, N74F569N 

20-Pin Plastic Dip N74F568D, N74F569D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

D
0

- D, Parallel data inputs 1.0/1.0 20µAI0.6mA 

C"EP Count Enable parallel input (active Low ) 1.0/1.0 20µAI0.6mA 

CET Count Enable Trickle input (active Low) 1.0/2.0 20µA11.2mA 

CP Clock input (active rising edge) 1.0/1.0 20 A/0.6mA 

~ Parallel Enable input (active Low) 1.0/2.0 20µA/1.2mA 

U/D Up/Down count control input 1.0/1.0 20µAI0.6mA 

OE Output Enable input 1.0/1.0 20µAI0.6mA 

MR Master Resert input (active Low) 1.0/1.0 20µAI0.6mA 

SR Synchronous Reset (active Low} 1.0/1.0 20µAI0.6mA 

TC Terminal Count output (active Low) 50/33 1.0mA/20mA 

cc Clocked Carry output (active Low} 50/33 1.0mA/20mA 

o.-o, Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F568 'F568 

3 4 5 6 

0
0 

0
1 

0
2 

0 3 
11 PE 

wo 
CP 

CEP cc 18 

12 CET TC 19 

MR 

SR 

17 OE 
0 0 a,~ o3 

Yee= Pin 20 16 15 14 13 

GND= Pin 10 

6-530 853-0376-96252 



Signetics FAST Products 

Counters 

PIN CONFIGURATION 

U/D 

CP 

MR 

SR 

'F569 

FUNCTIONAL DESCRIPTION 

Vee 

TC 

cc 

OE 

The 7 4F568 counts modulo-1 O in the 
BCD(8421) sequence. From state 0 (LLLL) it 
increments to 9 (HLLH) in the up mode; in the 
down mode it will decrement 9 to 0. The 

STATE DIAGRAM 

The circuits have five fundamental modes of 
operation, in order of precedence: asynchro
nous reset, synchronous reset, parallel load, 
count and hold. Six control inputs-Master 
Reset (MR) Synchronous Reset (SR), Count 
Enable Trickle (CET), Parallel Enable (PE), 
Count Enable Parallel (CEP), and the Up/ 
Down(U/O) input determine the mode of 
operation, as shown in the Function Table. 
A Low signal on MR overrides all other inputs 
and asynchronously forces the flip-flop Q 
outputs Low. A Low signal on SR overrides 

Anril 6. 1989 

LOGIC SYMBOL 

'F569 

3 4 5 6 

0
0 

01 D
2 

0
3 

11 PE 

U/D 

CP 

CEP cc 18 

12 CET TC 19 

MR 

SR 

17 OE 
00 01 ~03 

Vee~ Pin 20 16 15 14 13 
GND ~Pin 10 

7 4F569 counts in the modulo-16 binary se
quence. From state 0 (LLLL) it will increment 
to 15 in the up mode; in the down mode it will 
decrement from 15 to 0. The clock inupts of all 

Product Specification 

FAST 7 4F568, 7 4F569 

LOGIC SYMBOL(IEEE/IEC) 

'F569 

flip-flops are driven in parallel through a clock 
buffer. All state changes (except due to Master 
Reset) occur synchronously with the Low-to
High transition of the Clock Pulse(CP) input 
signal. 

O..i--GJ~~, 
15 5 

J
.i 

13 

12~~~ 

Countup -
Count down ,__.. 

counting and parallel loading and allows the Q 

output to go Low on the next rising edge of CP. 
A Low signal on PE overrides counting and 
allows information on the parallel data (D ) 
inputs to be loaded into the flip flops on the ne~t 
rising edge of CP. With tl"R, SR, and PE High, 
CEP and CET permit counting when both are 
Low. Conversely, a High signal on either CEP 
and CIT inhibits counting. The 'F568 and 
'F569 use edge triggered flip-flops and chang
ing the SR, PE, CEP, CET or U/5 inputs when 

6-531 

the CP is in either state does not C'..ause errors, 
provided that the recommended setup and 
hold times, with respect to the rising edge of 
CP, are observed. Two types of outputs are 
provided as overflow/underflow indicators. 
The Terminal Count(TC) output is normally 
High and goes Low provided CET is Low, 
when the counter reaches zero in the down 
mode, or reaches maximum ( 9 for 'F568 and 
15 for 'F569) in the up mode. 
TC will then remain Low until a state change 
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Counters 

FUNCTION TABLE 

INPUTS 
OPERATING MODE 

MR SR PE CEP GET U/D GP 

L x x x x x x Asynchronous reset 

h I x x x x i Synchronous reset 

h h I x x x i Parallel load 

h h h I I h i Count up (increment) 

h h h I I I i Count down (decrement) 

h H H H x x x 
Hold (do nothing) 

h H H x H x x 
H High voltage level 
h High voltage level one setup prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one setup prior to the Low-to-High clock transition 
X Don't care 

i Low-to-High clock transition 

occurs, whether by counting or presetting, or 
until U/D or GET is changed. 
To implement synchronous multistage count
ers, the connections between the TC output 
and the CEP and GET inputs can provide 
either slow or fast carry propagation. Figure 1 
shows the connections for a simple ripple 
carry, in which the clock period must be longer 
than the GP to iC delay of the first stage, plus 
the cumulative GET to TC delays of the inter
mediate stages, plus the GET to GP setup time 
of the last stage. This total delay plus setup 
time sets the upper limit on clock frequency. 
For faster clock rates, the carry look ahead 
connections in Figure 2 are recommended. In 

APPLICATIONS 

this scheme the ripple delay through the inter
mediate stages commences with the same 
clock that causes the first stage to tick over 
from max to min in the up mode, or min to max 
in the down mode, to start its final cycle. Since 
this takes 1 O ('F568) or 16 ('F569) clocks to 
complete, there is plenty of time for the ripple 
to progress through the intermediate stages. 
The critical timing that limits the clock period is 
the GP to TC delay of the first stage plus the 
CEP toCP setup time of the last stage. The TC 
output is subject to decoding spikes due to 
internal race conditions and is therefore not 
recommended for use as a clock or asynchro
nous reset for flip-flops, register or counters. 

Product Specification 

FAST 7 4F568, 7 4F569 

For such applications, the Clocked Carry (CC) 
output is provided. The CC ouTput is normally 
High. When~. GET, and TC are Low, the 
CC output will go Low, when the clock next 
goes Low and will stay Low until the clock goes 
High again; as shown in the CC Function 
Table. When the Output Enable (OE) is Low, 
the parallel data outputs 0

0 
- 0

3 
are active and 

follow the flip-flop 0 outputs. A High signal on 
OE forces 0 0 - 0

3 
to the High impedance state 

but does not prevent counting, loading or 
resetting. 

LOGIC EQUATIONS: 
Count Enable=CEP•CET•PE 
Up: TC= 0 0•0,•0

2
•0

3
•(Up)•CETfor 'F568 

Up: TC= 0 0._g,._g2._g3:i_Up)•CET for 'F569 
Down: TC= 0 0•01

•0
2
•0

3
•(Down)•CETfor 

'F568 and 'F569 

CET TC CET TC CET TC CET TC CET TC 

CP 

To all stages Rgure 1. Multistage counter with ripple carry 

CEP CEP CEP 

CET TC CET 

Figure 2. Multistage counter with look ahead carry 
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Counters 

CC FUNCTION TABLE 

INPUTS 

SR PE CEP CET TC* 

L x x x x 
x L x x x 
x x H x x 
x x x H x 
x x x x H 

H H L L L 

LOGIC DIAGRAM for 'F568 

Vee= pin 20 
GND= pin 10 

Anril I:: 1QAQ 

_17 
OE 

Product Specification 

FAST 7 4F568, 7 4F569 

OUTPUT TC is generated internally 
H High voltage level 

CP cc L Low voltage level 
X Don't care 

x H 1S = Low pulse 

x H 

x H 

x H 

x H 

lS lS 
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Counters 

LOGIC DIAGRAM for 'F569 

CEP -
7------<ll 

CET~1-2-----4t---rr~ 

CP ~2;;;.._-----1--~ ~>---------+-~ 

U/D -
1-----------------+--+--' 

.,.'> 

Vee =pin'20 
GND=pin 10 
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Signetics FAST Products Product Specification 

Counters FAST 7 4F568, 7 4F569 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1ouT Current applied to output in Low output state l TC,CC 40 mA 

on 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

TC,CC -1 mA 
1oH High-level output current 

on -3 mA 

1oL Low-level output current TC,CC 20 mA 

on 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Counters FAST 7 4F568, 7 4F569 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vce_ 2.4 v 
VOH High-level output voltage 

v,H = MIN, 'oH =MAX ±5%Vcc 2.7 3.3 v 

Vee= MIN, V1L =MAX ±10%V__cc_ 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, 10 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

r, 
Input current at maximum 

Vee= MAX, V1=7.0V 100 µA 
input voltage 

llH High-levei input current Vee= MAX, vi= 2.7V 20 µA 

Others -0.6 mA 
I IL Low-level input current Vee= MAX, V1=0.5V 

CET,PE -1.2 mA 

1oZH 
Off-state output current, Vee= MAX, V0 = 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, 

Vee= MAX, V0 = 0.5V -50 µA 
High-level voltage applied 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

lccH 38 60 mA 

1cc 
Supply current 

ICCL Vee= MAX 43 62 mA 
(total) 

'ccz 40 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For'testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Counters FAST 7 4F568, 7 4F569 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= O"C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee=SV Vee= SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency an Waveorm 1 100 115 90 MHz 

CC, TC Waveform 2 50 65 45 MHz 

tPLH Propagation delay Waveform 1 3.0 6.0 9.5 3.0 10.0 ns 
tPHL CP to an (PE, High or Low) 4.0 7.5 11.0 4.0 12.0 

tPLH Propagation delay Waveform 2 5.5 10.0 15.0 5.5 16.0 ns 
tPHL CP to TC 4.0 7.5 11.0 4.0 12.0 

tPLH f!:2.eagation delay Waveform 3 1.5 3.0 6.0 1.0 7.0 ns 
tPHL CET to TC 2.5 5.0 8.0 2.5 9.0 

tPLH Prgpagation delay Waveform 4 2.5 5.0 9.0 2.0 10.0 ns 
tPHL U/ to TC 'F568 5.0 10.0 15.0 5.0 15.0 

tPLH Pr5agation delay 'F569 Waveform 4 4.0 7.5 11.0 4.0 12.0 ns 
tPHL U/ to TC 4.0 6.5 11.0 4.0 12.0 

tPLH Propa@n delay Waveform 2 2.5 4.5 7.5 2.0 6.0 ns 
tPHL CP to CC 2.0 4.0 6.5 2.0 7.0 

tPLH £!2Qa~n de.!fil'. Waveform 2 2.0 4.0 7.0 1.5 7.5 ns 
tPHL CEP, CET to CC 3.5 5.5 9.0 3.0 10.0 

f!2pagation delay Waveform 5 ns 
tPHL MR to an 6.0 8.0 11.0 5.5 12.0 

tPLH Pr£Pagation delay Waveform 4 4.5 9.0 12.0 4.0 13.5 ns 
tPHL U/D to CC 5.0 11.0 16.0 5.0 17.0 

yropagat1on j[eTay 
Waveform 5 ns 

tPHL MR to TC, CC 8.0 11.0 15.0 7.5 16.0 

tPLH Propa@n delay 
Waveform 3 

5.5 8.0 11.0 5.0 12.0 

tPHL SR to CC 7.5 9.5 12.0 7.0 13.0 ns 

tPLH Propa@on delay 
Waveform 3 

3.0 5.0 8.0 2.5 8.5 
tPHL PE to CC 4.0 6.0 8.5 4.0 9.5 ns 

tPZH Output Enable time to Waveform 10 2.0 4.0 7.0 2.0 7.5 
tPZL High or Low level OE to an Waveform 11 4.5 6.5 9.5 4.0 10.0 ns 

tPHZ Output Disable time from Waveform 10 1.5 3.5 6.5 1.5 7.5 ns 
tPLZ High or Low level OE to an Waveform 11 1.5 3.5 6.0 1.5 6.5 
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Counters FAST 7 4F568, 7 4F569 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +25°C TA = 0°c to + 10°c 

SYMBOL PARAMETER TEST CONDITION 
Vee= 5V Vee= 5V±10% 

UNIT CL :50pf CL :50pf 
RL = 500.Q RL :500.Q 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 6 

4.0 4.5 
~(L) On to CP 4.0 4.5 ns 

th(H) Hold time, High or Low 
Waveform 6 

2.0 2.5 
th(L) On to CP 2.0 2.5 ns 

t
5
(H) Setup timHigh or Low 5.0 6.0 

t
5
(L) CEP or E to CP Waveform 7 5.0 6.0 ns 

th(H) Hold tim~igh or Low 0 0 
th(L) ~or toCP Waveform 7 0 0 ns 

t (H) Setup time, High or Low 
Waveform 6 

8.0 9.0 
t:(L) PEtoCP 8.0 9.0 ns 

th(H) Hold time, High or Low 
Waveform 6 

0 0 
th(L) PE to CP 0 0 ns 

t (H) Se~p time, High or Low 
'F568 Waveform 8 11.0 12.5 ns 

!!_(L) U/O to CP 16.5 17.5 

t (H) Se~p time, High or Low 'F569 Waveform 8 10.0 12.5 ns 
~L) U/O to CP 8.0 8.0 

th(H) Hold time, High or Low Waveform 8 0 0 ns 
th(L) U/IT to CP 0 0 

t
5
(H) Setup time, High or Low 

Waveform 9 
8.0 9.0 

t
5
(L) SR' to CP 8.0 9.0 ns 

th(H) Hold time, High or Low 
Waveform 9 0 0 ns 

th(L) SR' to CP 0 0 

\v(H) CP Pulse width, Waveform 1 7.0 8.0 ns 

~L) High or Low 5.0 6.0 

\y(H) MR Pulse width, Low Waveform 5 4.5 5.0 ns 

tREC Recovery time, MR to CP Waveform 5 6.0 7.0 ns 
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AC WAVEFORMS 

CP VM VM 

rtp:1~1 
On~v:- -··~ 

Waveform 1. 
Propagation Delay, Clock Input To Output, Clock 

Pulse Width, and Maximum Clock Frequency 

=~ WaveforllJ.l, _ _ _ 
Propagation Delay, CET to TC and SR or PE to CC 

MR t-tw (L)-

CP 

On ___ t_PH_L~~_v_M~-~-~J~ 
Waveform 5. Master Reset Pulse Width,Master Reset to 
Output Delay and Master Reset to Clock Recovery Time 

Waveform7. 
Count Enable Data Setup And Hold Times 

Product Specification 

FAST 7 4F568, 7 4F569 

Wavefo[[II 4. _ _ 
Propagation Delay, U/D to TC and CC 

Waveform&. 
Data Parallel Data And Parallel Enable Setup And Hold Times 

On_c_o_u_nt_u_P __ _,X Count down 

Waveforms. 
Up/Down Control Setup And Hold Times 

Waveform 9. Synchronous Reset Setup And Hold Times 

April 6, 1989 

Waveform 10. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

VoL ..a.av -. 
Waveform 11. 3-State Output Enable Time To Low 

Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cL-1-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.w 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 6, 1989 

Product Specification 

FAST 74F568, 74F569 

----1w----t1 AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• 74F573 is broadside pinout version 

of74F373 
• 74F574 is broadside pinout version 

of 74F374 

• Inputs and Outputs on opposite 

FAST 74F573, 74F574 
Latch/Flip-Flop 
74F573 Octal Transparent Latch (3-State) 
74F574 Octal D Flip-Flop (3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F573 5.0ns 35mA 

74F574 4.5ns 50mA 

side of package allow easy inter- ORDERING INFORMATION 
face to Microprocessors 

• Useful as an Input or Output port 
for Microprocessors 

• 3-State Outputs for Bus interfacing 
• Common Output Enable 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F573N, N74F574N 

20-Pin Plastic SOL N74F573D, N74F574D 

• 74F563 and 74F564 are inverting 
version of 74F573 and 74F574 INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
respectively 

• 3-State Outputs glitch free during 
power-up and power-down 

• These are High-Speed replace
ments for N8TS805 and N8TS806 

DESCRIPTION 

The 74F573 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con-

PIN CONFIGURATION 

74F573 

February 17, 1988 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 1.0/1.0 20µA/0.6mA 

E ('F573) Latch enable input (active falling edge) 1.0/1.0 20µA/0.6mA 

OE Output enable input (active Low) 1.0/1.0 20µA/0.6mA 

CP ('F574) Clock Pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

0 0- 0 1 3-State outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

11 E 

OE 

Vee• Pin 20 
GND· Pin 10 

74F573 

23456789 

19 18 17 16 15 14 13 12 

6-541 

LOGIC SYMBOL(IEEE/IEC) 

74F573 
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Latch/Flip-Flop 

PIN CONFIGURATION 

74F574 

trolled independently by Enable (E) and 
Output Enable (OE) control gates. 
The 7 4F573 is functionally identical to the 
7 4F373 but has a broadside pinout con
figuration to facilitate PC board layout and 
allow easy interface with microproces
sors. 

The data on the D inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar
ent to the data input while E is High and 
stores the data that is present one set-up 
time before the High-to-Low enable tran
sition. 

The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces-

LOGIC DIAGRAM, 74F573 

Vee· Pin 20 
GND- Pin 10 

February 17, 1988 

E Q 

LOGIC SYMBOL 

11 CP 
OE 

Vee· Pin 20 
GND- Pin 10 

74F574 

23456789 

19 18 17 16 15 14 13 12 

so rs. The active Low Output Enable (OE) 
controls all eight 3-State buffers inde
pendent of the latch operation. When OE 
is Low, the latched or transparent data 
appears at the outputs. When OE is High, 
the outputs are in high impedance "off" 
state, which means they will neither drive 
nor load the bus. 

The 7 4F57 4 is functionally identical to the 
7 4F37 4 but has a broadside pinout con
figuration to facilitate PC board layout and 
allow easy interface with microproces
sors. 

It is an 8-bit, edge triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by the clock (CP) 

E Q E Q E Q E Q E Q 

6-542 

Product Specification 

FAST 74F573, 74F574 

LOGIC SYMBOL(IEEE/IEC) 

74F574 

and Output Enable (OE) control gates. 
The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip
flop's a output. 

The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces
sors. The active Low Output Enable (OE) 
controls all eight 3-State buffers inde
pendent of the latch operation. When OE 
is Low, the latched or transparent data 
appears at the outputs. When OE is High, 
the outputs are in high impedance "off" 
state, which means they will neither drive 
nor load the bus. 

E Q E Q 

12 

07 



Signetics FAST Products 

Latch/Flip-Flop 

LOGIC DIAGRAM, 74F574 

Vee· Pin 20 
GND-Pin 10 

CP Q 

FUNCTION TABLE, 74F573 

INPUTS INTERNAL 

CP Q CP Q CP Q CP Q CP Q 

OUTPUTS 
OPERATING MODE 

OE E on REGISTER 0 o· 0 1 

L H L L L 
L H H H H Enable and read register 

L .i I L L 
Latch and read register L .i h H H 

L L x NC NC Hold 

H L- x NC z 
H H Dn Dn z Disable outputs 

H High voltage level 
h High voltage level one set-up time prior to the High-to-Low E transition 
L Low voltage level 
I Low voltage level one set-up time prior to the High-to-Low E transition 
NC = No change 
X Don't care 
Z High impedance "off' state 
.! = High-to-Low E transition 

FUNCTION TABLE, 74F574 

INPUTS INTERNAL OUTPUTS 
OPERA TING MODE 

OE CP Dn REGISTER 0 o· 0 1 

L i I L L 
Load and read register L i h H H 

L + x NC NC Hold 

H i Dn Dn z 
H x x x z Disable outputs 

H High voltage level 
h High voltage level one set-up time prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one set-up time prior to the Low-to-High clock transition 
NC = No change 
X Don't care 
Z High impedance "off' state 
i Low-to-High clock transition 
+ Not a Low-to-High clock transition 

February 17, 1988 6-543 
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a, 
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Slgnetlcs FAST Products Product Specification 

Latch/Flip-Flop FAST 74F573,. 74F574 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Latch/Flip-Flop FAST 74F573, 74F574 

DC ELECTRICAL CHARACTERISTICS J_Over recommended O_Qeratil'lQ_free-air tem_Qfil"ature rar!Q_e unless otherwise noted,l 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1L =MAX ±10%Vcc i 2.4 v 
VOH High-level output voltage 

V1H =MIN, 10H =MAX ±5%Vcc v 2.7 3.4 

Vee= MIN, v,L =MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, 10 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN,~=~ -0.73 -1.2 v 

II 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V_L = 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1ozH 
Off-state output current, 
High-level voltage applied 

Vee= MAX, V0 = 2:7V 50 µA 

1ozL 
Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1ccH 30 40 mA 

1ccL 74F573 Vee= MAX 35 50 mA 

Supply current 1ccz 40 60 mA 
1ce (total) 1ccH 45 65 mA 

1ccL 74F574 Vee= MAX 50 70 mA 

1ccz 55 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Latch/Flip-Flop FAST 74F573, 74F574 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
V00 :SV V00 :SV±10% 

UNIT CL :SOpF CL :SOpF 
RL :soon RL :Soon 

Min Typ Max Min Max 

~LH Propa&ation delay Waveform 2 
3.0 5.5 8.0 2.5 9.0 

Dn to n 1.0 3.5 6.0 1.0 7.0 ns 
HL 

1PLH Propagation delay 
Waveform 1 

4.5 8.5 11.5 4.0 12.5 

1PHL Eto0
0 

3.0 5.0 7.0 2.5 8.0 ns 

74F573 
lpZH Output Enable time Waveform 5 2.5 5.5 9.5 2.0 10.5 ns 
lpZL to High or Low level Waveform 6 2.5 5.5 8.0 2.0 8.5 ns 

1PHz Output Disable time Waveform 5 1.0 3.0 6.0 1.0 6.5 ns 
lpLZ to High or Low level Waveform 5· 1.0 2.5 5.5 1.0 5.5 ns 

fMAX Maximum Clock frequency Waveform 1 110 125 100 MHz 

1PLH Propagation delay 
Waveform 1 

4.0 5.5 8.5 3.0 9.5 

li>HL CP to On 4.0 6.0 8.5 3.0 9.5 ns 

lpZH Output Enable time 74F574 Waveform 5 2.5 4.5 8.0 2.0 8.0 ns 
lpZL to High or Low level Waveform 6 3.0 6.0 8.5 3.0 9.0 ns 

li>Hz Output Disable time Waveform 5 1.0 3.0 6.0 1.0 7.0 ns 
lpLZ to High or Low level Waveform 6 1.0 2.5 5.5 1.0 6.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV V00 :SV±10% 

UNIT CL :SOpF CL :SOpF 
RL :soon RL =soon 

Min Typ Max Min Max 

t
8
(H) Set-up time 

Waveform 4 0.0 0.0 ns 
t
8
(L) D

0 
to E 1.5 2.0 

1t,(H) Hold time 
74F573 Waveform 4 2.5 2.5 

\,(L) D
0 

to E 4.0 4.0 
ns 

_C_ 

fw(H) E Pulse width, 
Waveform 1 3.0 3.5 

High ns 

t
8
(H) Set-up time 

Waveform 3 2,0 2.0 
t
8
(L) D

0 
to CP 2,0 2.0 

ns 

\,(H) Hold time 
74F574 Waveform 3 1.5 1.5 

\,(L) D
0 

to CP 1.5 1.5 
ns 

fw(H) CP Pulse width, 
Waveform 1 3.0 3.0 

~(L) High or Low 4.5 4.5 
ns 
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Latch/Flip-Flop FAST 74F573, 74F574 

AC WAVEFORMS 

E,CP 

1/f MAX 

___ t_P....,H~_v_M ____ t_P_L __ "),-v~M----
Waveform 1. Propagation Delay, Clock And Enable 
Inputs To Output, Enable, and Clock Pulse Widths, 

and Maximum Clock Frequency 

Waveform 3. Data Setup And Hold Times 

Waveform 2. Propagation Delay For Data 
To Outputs 

Waveform 4. Data Setup And Hold Times 

OE~ 
On 0.3V 

....... 
Waveform 5. 3-State Output Enable Time To High Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

L1.ov 

----- t w ----..... 

----- t w -----« 
VM = 1.5V 

Input Pulse Definition 

SWITCH POSITION INPUT PULSE REQUIREMENTS 

TEST SWITCH 

tPLZ closed 

tPZL closed 
All other open 

DEFINITIONS 

AL= Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

February 17, 1988 

FAMILY 
Amplitude Rep.Rate tw tTLH 

74F 3.0V 1MHz 500ns 2.5ns 

6-547 

AMP(V) 

ov 

tTHL 

2.5ns 
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FAST Products 

FEATURES 
• Fully synchronous operation 
• Multiplexed 3-state 1/0 ports for 

bus oriented applications 
• Built in cascading carry capability 
• U/D pin to control direction of 

counting 
• Separate pins for Master Reset 

and Synchronous operation 
• Center power pins to reduce 

effects of package inductance 
• Count frequency 11 SMHz typ 
• Supply current 1 OOmA typ 
• See 'F269 for 24 pin separate 1/0 

port version 
See 'Fn9 for 16 pin version 

DESCRIPTION 
The 74F579 is a fully synchronous 8-stage 
Up/Down Counter with multiplexed 3-state I/ 
0 ports for bus-oriented applications. It fea
tures a preset capability for programmable 
operation, carry look-ahead for easy cascad
ing and a Uii5 input to control the direction of 
counting. All state changes, except for the 
case of asynchronous reset, are initiated by 
the rising edge of the clock. TC output is not 
recommended for use as a clock or asyn
chronous reset due to the possibility of de
coding spikes. 

PIN CONFIGURATION 

CP MR 

1/00 SR 

1101 CEP 

1102 CET 

Vee 

GND TC 

1104 wo 
110 5 PE 

1/06 cs 

1107 OE 

March 10, 1989 

FAST 74F579 
Counter 
8-Bit Bidirectional Binary Counter (3-state) 
Product Specification 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F579 115MHz 100mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vcc=5V±10%;TA :0°Cto+70°C 

20-Pin Plastic Dip N74F579N 

20-Pin Plastic SOL N74F579D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Data inputs 3.5/1.0 70µA/0.6mA 
I/On 

Data outputs 150/40 3.0mA/24mA 

~ Parallel Enable input (active Low) 1.0/1.0 20µA/0.6mA 

uii5 Up/Down count control input 1.0/1.0 20µA/0.6mA 

MR Master Reset input (active Low) 1.0/1.0 20µA/0.6mA 

~ Synchronous Reset input (active Low) 1.0/1.0 20µA/0.6mA 

CEP Count Enable Parallel input (active Low) 1.0/1.0 20µA/0.6mA 

CET Count Enable Trickle input (active Low) 1.0/1.0 20µA/0.6mA 

cs Chip Select input (active Low) 1.0/1.0 20µA/0.6mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock input 1.0/1.0 20 A/0.6mA 

TC Terminal count output (active Low) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

LOGIC SYMBOL 

1 CP 
18 CEP 

CET 
OE 

uo 

Vee- Pin 16 
GND- Pin6 

2 

13 

PE 

3 4 

12 20 11 14 

cs llR SR UID 

uo llO llO 

5 7 8 I 10 

6-548 

LOGIC SYMBOL(IEEE/IEC) 

TC 111 
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Signetics FAST Products 

Counter 

LOGIC DIAGRAM 

-19 J'o.,. 

SR ~ 
PE 13 >------------+----. CP MR 

12 I ,.... 11 l.20 
:~~ v ]Ii 

llOo ~.--~b---t-------------~t--t__.__.~ 9 DETAILA J 
~ -

~ ./ J~ 
3 ~+--+-++------./-++------~~~ DETAILA J 

1101 ~1-Jm1---ttr====::::::=t==t=t:j=L=-=:..--J 
) ~) ~ 

1102~r-++t+t===+tt£§3:~1tj=a===~p=t1 DETAILA l 
r-;--; '\_ 

)l--+-___,T~2:J 

r--lf-+-1f-+-l-e----+++-+----t-Fd-=l=-ia'-IL DETAIL A J 
./ 

~ 1103 !'I 
I'"-\_ 

~ t-E3 t-
) 

1104~ 

llOs~l-t+-t-+++t+---++++++----t---t-~ J 

t: 
d=1 

H H 

u10 14-[)~ 
CEP 18-4:> 
CET~ 

- 15 - y 
TC---a:~ 

) 

.) 

DATA 

1 LOAD 

J 

TOGGLE 

' - - - ------
I 
I 

..l l~ -"'- L_ 
I .I J 
I rT 

Product Specification 

FAST 74F579 

CFi MR 

0-+-----~------------' 

Vee =pin16 
GND=pin 6 
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Counter FAST 74F579 

FUNCTION TABLE 

INPUTS 
OPERA TING MODE 

MR SR cs PE CEP CET UID OE CP 

x x H x x x x x x 1100 to 110
7 

in high impedance (PE disabled ) 
x x L H x x x H x 1100 to 1107 in high impedance 

x x L H x x x L x Flip-flop output appears on 1/0..n_lines 

L x x x x x x x x Asynchronous reset for all flip-flops 

H L x x x x x x i Synchronous reset for all flip-flops 

H H L L x x x x i Parallel load all flip-flops 

H H (not LL) H x x x i Hold 

H H (not LL) x H x x i Hold (TC held High) 

H H (not LL) L L H x i Count up 

H H (not LL) L L L x i Count down 

H High voltage level 
L Low voltage level 
X Don't care 
i Low-to-High clock transition 
(not LL) =CS and~ should never be Low voltage level at the same time .. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state l iC 40 mA 

I/On 48 mA 

TA Operating free-air temperature range 0 to +70 ac 

TSTG Storage temperature -65 to +150 cc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

TC -1 mA 
1oH High-level output current 

1/0 -3 mA n 

1oL Low-level output current TC 20 mA 

l/O_n_ 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Counter FAST 7 4F579 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN ±10%Vcc 2.5 v 
TC VIL= MAX loH=-1mA 

2.7 3.4 v ±5%Vcc 
VOi--! High-level output voltage V1H =MIN 

v (V1~0V, VJH=4.5V ±10%Vcc 2.4 3.3 
I/On for R,CP inputs) 10 H=-3mA 

±5%Vcc 2.7 3.3 v 
Vee= MIN ±10%Vce 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX loL=MAX 
±5%Vcc V1H =MIN 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

Input current at I/On Vee= MAX, v, = 5.5V 1 mA 

1, maximum 
input voltage others Vee =MAX, v, = 7.0V 100 µA 

llH High-level input current except Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current I/On Vee= MAX, v, = 0.5V -0.6 mA 

11H+1ozH 
Off-state current High-level Vee= MAX, Vo= 2.7V 70 µA 
voltage applied 1/0 

11L +1ozL Off-state current Low-level 
n 

V cc = MAX, V 0= 0.5V -800 µA 
voltage applied 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1ecH 95 135 mA 

1cc Supply current (total) 1ccL Vee= MAX 105 145 mA 

1ccz 105 150 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Counter FAST 74F579 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 
CL :SOpF CL :SOpF UNIT 

RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 11S 80 MHz 

tPLH Propagation delay Waveform 1 5.0 7.5 10.5 5.0 11.5 ns 
tPHL CP to I/On 5.0 7.5 10.5 5.0 11.5 

tPLH Propagation delay 
Waveform 1 

5.5 7.5 10.0 5.0 11.0 

tPHL CP to TC 5.5 7.5 10.0 5.0 11.0 
ns 

tPLH Propagation delay 3.5 5.5 8.0 3.5 9.0 

tPHL U/Dto TC Waveform 4 4.5 6.5 8.0 4.5 9.0 ns 

tPLH ~agation delay 3.5 5.5 7.0 3.5 8.5 
tPHL GET to TC Waveform 3 3.5 6.0 8.0 3.5 8.5 ns 

tPHL 
Propagation delay 

Waveform 2 5.0 7.0 9.0 5.0 10.0 MR to I/On ns 

tPZH OutRut Enable time Waveform 6 5.0 8.0 10.5 4.5 11.5 ns 
tPZL CS, ~to I/On Waveform 7 6.0 8.5 10.5 5.5 11.5 

tPHZ Qi.!.tRJ.!1...Disable time Waveform 6 3.0 5.0 7.5 3.0 9.0 
tPLZ CS, PE to I/On Waveform 7 5.0 8.0 9.5 4.5 11.0 ns 

tPZH QWput Enable time Waveform 6 4.0 6.0 8.5 4.0 9.5 
tPZL OE to I/On Waveform 7 5.0 6.5 9.0 5.0 10.5 ns 

tPHZ Output Disable time Waveform 6 1.0 2.5 4.0 1.0 5.5 

tPLZ OE to I/On Waveform 7 2.5 4.5 7.0 2.5 8.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee :SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 5 
3.0 4.0 

t
5
(L) I/On to CP 3.0 4.0 ns 

th(H) Hold time, High or Low 
Waveform 5 

0 0 
th(L) I/On to CP 0 0 ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
8.0 9.0 

t
5
(L) U/D to CP 8.0 9.0 ns 

th(H) Hold time, High or Low 
Waveform 5 

0 0 
th(L) U/D to CP 0 0 ns 

t (H) Setu~me~gh or Low Waveform 5 
9.5 10.0 

t:(L) ~. or toCP 9.5 10.0 ns 

th(H) Hold time, High or Low 
Waveform 5 

0 0 
th(L) ~. ~orCSto CP 0 0 ns 

t (H) Setup timHigh or Low 
Waveform 5 

5.0 5.5 
~L) CEf> or to CP 9.0 10.5 ns 

th(H) Hold time, High or Low 0 0 
th(L) CEP or CET to CP Waveform 5 0 0 ns 
\y(H CP Pulse width, 4.5 4.5 
\y(L) High or Low Waveform 1 4.5 4.5 ns 
\y(L) CP Pulse width, Low Waveform 2 3.0 3.0 ns 
1REC Recovery time, MR to CP Waveform 2 4.0 4.5 ns 
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Counter 

AC WAVEFORMS 

Waveform 1. 
Propagation Delay, Clock Input To Output, Clock 

Pulse Width, and Maximum Clock Frequency 

CET 

TC 

Waveform 3. 
Propagation Delay, CET input to Terminal Count 

Output 

PE, cs, U/D 
SR, I/On 

CEP, CET 

CP 

MR 

CP 

1/0 n 

U/'[) 

TC 

Product Specification 

FAST 74F579 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 4. 
Propagation Delay, U/D input to Terminal Count Output 

Waveform 5. Setup And Hold Times 

PE OE 

cs 

110 n 

Waveform 6. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

PE OE 

cs 

1/0 n 

Waveform 7. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Counter 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L7.fN 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

March 10, 1989 

Product Specification 

FAST 74F579 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

6-554 
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FAST Products 

FEATURES 
• ,Eertorms four BCD functions 
• P and~ outputs for high speed 

expansion 
• Add/Subtract delay 28ns max 

Look ahead delay 22.Sns max 
• Supply current 85mA max 
• 24 pin 300 mil Slim Dip package 

DESCRIPTION 
The 74F582 Binary Coded Decimal 
(BCD) Arithmetic Logic Unit (ALU) is a 24 
pin expandable unit that performs addi
tion, subtraction, comparison of two 
numbers and binary to BCD conversion. 

The 'F582 input and output logic includes 
a Carry/Borrow which is generated inter
nally in the look-ahead mode, allowing 
BCD to computed directly. For more than 
one BCD decade, the Carry/Borrow term 
may ripple between 'F582s. 

When A/S is Low, BCD addition is per
formed (A+B+C/B=F). If an input is 
greater than 9 binary to BCD conversion 
results at the output. 

When A/S is High, subtraction is per
formed. If the C/B is Low, then the sub
traction is accomplished by internally 
computing the nine's complement addi
tion of the two BCD numbers(A-B-1 =F). 
When C/B is High, the difference of the 
two numbers is figured as A-F=F. If A is 
greater than or equal to B, the BCD differ
ence appears at the output F in its true 
form. If A is less than Band C/B is Low, the 
9s complement of the true form appears 
at the output F. As long as A is less than 
B, an active Low borrow is also gener
ated. The 'F582 also performs binary to 

PIN CONFIGURATION 

~ 

Ais 

a, 

A3 

CIB A, 

G Ao 

p Bo 
Cle-.,.. Fo 

N/C 

N/C 

F3 

ONO Fz 

TOP VIEW 

April 6, 1989 

FAST 74F582 
4-Bit BCD Arithmetic Logic Unit 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F582 12.0 ns 55mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300 mil) N74F582N 

24-Pin Plastic SOL N74F582D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 A operand inputs 1.0/2.0 20µA/1.2mA 

Bo B operand input 1.0/1.0 20µA/0.6mA 

B1 B operand input 1.0/4.0 20µA/2.4mA 

B2 B operand input 1.0/3.0 20µA/1.8mA 

B3 B operand input 1.0/2.0 20µA/1.2mA 

Als Add/Subtract input 1.0/3.0 20µA/1.8mA 

Cl~ Carry/Borrow input 1.0/1.0 20µA/0.6mA 

c/8 
n+4 

Carry/Borrow output 50/33 1.0mA/20mA 

j5" Carry Propagate output 50/33 1.0mA/20mA 

G Carry Generator output 50/33 1.0mA/20mA 

A=B Comparator output OC/33 OC/20mA 

FO-F3 Outputs 50/33 1.0mA/20mA 

NOTE: One (1.0) FAST Unit Load 1s defined as: 20µA in the High state and 0.6mA in the Low state. 
OC=Open Collector 

BCD conversion. For inputs from 10 to 15, 
binary to BCD conversion occurs by 
grounding one set of inputs, An or Bn, and 

LOGIC SYMBOL 

111 18 20 22 21 1 4 3 

/(jS 

CtB 

Vee· Pin 24 
GND~ Pin 12 

17 16 13 14 

6-555 

Cilln+4 
A=B 10 

6 

applying the binary number to the other 
set of inputs. This will generate a carry 
term to the next decade. 

LOGIC SYMBOL(IEEE/IEC) 

ALU 
[BCD) 

14 

853-124 7-96251 
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BCD Arithmetic Logic Unit 

LOGIC DIAGRAM 

Ao ~--+-----~ 
Als 

Vee· Pin 24 

GND· Pin 12 
NC- Pin 9, 15, 23 

April 6, 1989 6-556 

Product Specification 

FAST 74F582 

16 

7-
~----------~p 

6 G" 

:>0-------~8 C/Bn+4 



Signetics FAST Products Product Specification 

BCD Arithmetic Logic Unit FAST 74F582 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

cie
0

• 4 Ais An B 
n C/B F _n_ A:B 

L BCD Augend BCD Addend H=Carry IF C/B=H Fs9 x 
Add F=A+B+1 C/E3n+4=L 

L=No carry IF C/B=L F>9 
F=A+B C/Bn+4=H 

H BCD Minuend BCD L=Borrow IF CIE3°=L A>B x 
Subtrahend F=A-B-1 C/B 4=H 

Subtract 
AsB_n+ 

C/Bn+4=L 

H=No Borrow IF CIB=H A<B_ 
F=A-B C/B =L 

A<::B_ n+4 
C/Bn+4=H 

H BCD Word A BCD Word B H A-B A<B_ IFA=B 
Compare 

C/B 4=L Com~are=H A>B_n+ IF A;t: 
C/Bn+4=H Compare=L 

L 0:5AS15 B=O x BCD A:59 x 
Binary to BCD C/B 4=L 
Conversion A>9 n+ 

C/Bn+4=H 

H High voltage level 
L Low voltage level 
X Don't care 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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BCD Arithmetic Logic Unit FAST 74F582 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

IK Input clamp current -18 mA 

VaH High-level output voltage l A=8 only 4.5 v 

1aH High-level output current J ExceptA=8 -1 mA 

1aL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 ac 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH High-level output current A=8 only Vee= MIN, VIL= MAX, VIH =MIN, voH=MAX 250 µA 

Vee= MIN, ±10%Vcc 2.5 v 

VOH High-level output voltage Except A=8 VIL= MAX, loH=MAX 

V1H =MIN ±5%Vcc 2.7 3.4 v 

Vee= MIN, ±10%Vec 0.30 0.50 mA 

VOL Low-level output voltage VIL= MAX, IOL =MAX 

V1H =MIN ±5%Vcc 0.30 0.50 mA 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

'1 Input current at maximuminput voltage Vee= MAX, vi= 7.0V 100 µA 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

8
0

,C/8 -0.6 mA 

An, 83 -1.2 mA 
11L Low-level input current Vee= MAX, vi= 0.5V 

82, A/S -1.8 mA 

81 -2.4 mA 

1os Short circuit output current3 Except A=~ Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX 55 85 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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BCD Arithmetic Logic Unit 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 ,2 

tPHL An or Bn to F n 

tPLH Propagation delay Waveform 1,2 
tPHL An or Bn to C/Bn+4 

tPLH Pr~agatio..!) delay Waveform 1,2 
tPHL C/Bn to C/Bn+4 

tPLH Propagation delay 
Waveform 1,2 

tPHL An or Bn to A=B 

tPLH Propagation_delO:Y 
Waveform 1,2 

tPHL A or B n to G or P n 

tPLH Propagation delay 
Waveform 1,2 

tPHL NS to Fn 

tPLH fropagation delay Waveform 1,2 
tPHL A/S to A=B 

tPLH Propagation delay 
Waveform 1,2 

tPHL NS to G or P 

tPLH fropagati_£n delay Waveform 1,2 
tPHL A/S to C/B n+4 

tPLH Propagation delay 
Waveform 1,2 

tPHL C/Bn to Fn 

tPLH Pr~agation delay 
Waveform 1 ,2 

tPHL C/Bn to A=B 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Non-Inverting Output 

Product Specification 

FAST 74F582 

LIMITS 

TA=+2S°C TA= 0°C to +70°C 

Vee= sv Vee= sv ±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

5.0 17.5 23.0 5.0 25.0 
4.0 14.0 19.0 4.0 20.0 ns 

7.0 16.0 20.0 6.0 22.5 
4.0 10.0 14.0 4.0 16.0 

ns 

3.5 5.5 8.0 3.0 8.5 
2.5 5.0 7.0 2.5 7.5 ns 

8.0 18.0 24.0 8.0 27.0 
6.0 14.0 18.0 5.5 21.5 

ns 

4.0 11.0 14.0 4.0 16.5 
4.0 11.0 14.0 4.0 16.5 ns 

8.0 15.0 20.0 7.0 25.0 
8.0 14.0 18.0 7.0 19.5 ns 

10.0 18.0 24.0 10.0 28.0 
4.0 

6.0 
6.0 

8.0 
7.0 

4.0 
3.0 

8.0 
4.0 

6.0 9.0 3.5 

11.0 14.5 6.0 
11.0 14.5 6.0 

14.0 19.0 8.0 
12.0 15.0 7.0 

13.0 17.5 4.0 
9.0 13.0 3.0 

15.0 20.0 8.0 
8.0 12.0 3.5 

Waveform 2. Propagation Delay For 
Inverting Output 

10.0 ns 

16.0 
16.0 ns 

20.5 
16.5 ns 

18.5 
14.0 ns 

22.5 
13.0 ns 

NOTE: For all waveforms, VM = 1.SV 
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BCD Arithmetic Logic Unit FAST 74F582 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

18 

..Ll tPLH 

L 16 

v 
cZ -.......... ...... 

~ tPHL 
~ ___, 

0 0 100 200 300 400 500 600 

Load resistor (Q ) 

NOTE: 
When using open-collector parts, the value of the pull-up resistor greatly affects the value of the tPLH" For example, changing the pull-up 
resistor value from 500 n to 1oon will improve the tPLH up to 50% with only slight increase in the tPHL' However, if the pull-up resistor is 
changed, the user must make certain that the total 1

0
L current through the resistor and the total 1

1
L 's of the receivers do not exceed the 

10 L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

CLJ 

L,.av 

RL 

Test Circuit for Open Collector Output and 
Totem-Pole Outputs 

SWITCH POSITION 

TEST SWITCH 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 
pulse generators. 

April 6, 1989 6-560 

tw AMP (V) 

OV 

Int.. (11) 

ITLH (t,) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH 1THL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• Adds two decimal numbers 
• Full internal look-ahead 
• Fast ripple carry for economical 

expansion 
• Sum output delay 19.Sns max 
• Ripple carry delay 8.Sns max 
• Input to ripple delay 13.0ns max 

• Supply current 60mA max 

DESCRIPTION 

The 74F583 4-bit coded (BCD) full adder 
performs the addition of two decimal 
numbers (A -A , 80 -83 ). The look ahead 
generates ~c8 carry terms internally, 
allowing the 'F583 to then do BCD addi
tion correctly. For BCD numbers 0 
through 9 at A and B inputs, the BCD sum 
forms at the output. 

In addition of two BCD numbers totalling 
a number greater than 9, a valid BCD 
number and carry will result. For input 
values larger than 9, the number is con
verted from binary to BCD. Binary to BCD 
conversion occurs by grounding one set 
of inputs, An or Bn and applying a 4-bit 
binary number to the other set of inputs. If 
the input is between 0 and 9, a BCD 
number occurs atthe output. If the binary 

PIN CONFIGURATION 

FAST 74F583 
4-Bit BCD Adder 

Product Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

74F583 9.0ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

45mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F583N 

N74F583D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 74F(U.L.) 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 A operand inputs 1.0/2.0 20µA/1.2mA 

Bo- 83 B operand inputs 1.0/2.0 20µA/1.2mA 

c n Carry input 1.0/1.0 20µA/0.6mA 

cn+4 Carry output 50/33 1.0mA/20mA 

SO-S3 Sum outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

input falls between 10 and 15, a carry 
term is generated. Both the carry term 
and the sum are the BCD equivalent of 

LOGIC SYMBOL 

the binary input. Converting binary num
bers greater than 16 may be achieved by 
cascading 'F583s. 

LOGIC SYMBOL(IEEE/IEC) 



Signetics FAST Products 

4-Bit BCD Adder 

LOGIC DIAGRAM 

5 

vcc=pin 16 

GND=pin 8 

April 6, 1989 

Product Specification 

FAST 74F583 

~--------6 C n+ 4 

6-562 



Signetics FAST Products Product Specification 

4-Bit BCD Adder FAST 74F583 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage O.B v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS _(_Over recommended o_Q_erating free-air tem_perature ran_g_e unless otherwise noted.) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.4 v 
--

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H =MIN, 10 L =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vcc=MIN,1 1 =~ -0.73 -1.2 v 

1, 
Input current at maximum V cc= MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 20 µA 

llL Low-level input current l en only 
V cc= MAX, V1 = 0.5V 

-0.6 mA 

l An & Bn -1.2 mA 

1os Short circuit output current 3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX 45 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 e. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'os tests should be performed last. 
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4-Bit BCD Adder 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 

tPHL An or Bn to Sn 

tPLH Propagation delay 
Waveform 2 

tPHL An or Bn to Sn (INV) 

tPLH Propagation delay 
Waveform 1,2 

tPHL en to cn+4 

tPLH Propagation delay 
Waveform 1,2 

tPHL An or Bn to Cn+4 

tPLH Propagation delay 
Waveform 1 

tPHL Cn to Sn 

tPLH Propagation delay 
Waveform 2 1PHL Cn to Sn (INV) 

AC WAVEFORMS 

Waveform 1. Propagation Delay 
For Non-Inverting Outputs 

Min 

5.0 
5.0 

6.0 
4.0 

3.5 
2.5 

5.0 
5.0 

4.0 
3.5 

6.0 
3.5 

Product Specification 

FAST 74F583 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

Vee :5V Vee= 5V±10% 
UNIT CL :50pF CL= 50pF 

RL =soon RL = 500.Q 

Typ Max Min Max 

13.0 17.0 5.0 18.0 
10.5 14.0 5.0 15.0 

ns 

11.0 18.0 5.0 19.5 
8.0 12.0 4.0 12.5 ns 

5.0 8.0 3.0 8.5 
4.0 7.0 2.0 7.0 

ns 

8.0 11.5 4.5 13.0 
7.5 10.5 4.5 11.5 

ns 

12.0 15.5 3.5 17.0 
8.0 12.5 3.0 13.5 

ns 

9.5 13.0 5.0 14.5 
8.0 11.5 3.0 12.0 ns 

Waveform 2. Propagation Delay 
For Inverting Outputs 

NOTE: For all waveforms,VM =1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour of 

pulse generators. 

April 6, 1989 

RL 

FAMILY 

74F 

6-564 

----tw---- AMP(V) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate •w 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High-Impedance NPN base Inputs 

for reduced loading (70µA in High 
and Low states) 

• Non-Inverting buffers 
• Bidirectional data path 
• B outputs sink 64mA and source 

15mA 

DESCRIPTION 
The 74F588 contains eight non-inverting 
bidirectional buffers with 3-state outputs 
and is intended for bus-oriented applica
tions. The B port have termination resis
tors as specified in the IEEE-488 specif i
cations. Current sinking capability is 
24mA at the A ports and 64 mA at the B 
ports. The Transmit/Receive (T/R) input 
determines the direction of data flow 
through the bidirectional transceiver. 
Transmit (active High) enables data from 
A ports to B ports and Receive (active 
Low) enables data from B ports to A ports. 
The Output Enable input, when High, dis
ables both A and B ports by placing them 
in a high-impedance condition. 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

FAST 74F588 
Transceiver 
Octal Bidirectional Transceiver With IEEE-488 Termination Resistors 
(3 state Inputs and Outputs) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F588 4.0ns 96mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F588N 

20-Pin Plastic so0 N74F588D 

NOTE 1: 

Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 Port A data inputs 3.5/0.117 70µA/70µA 

Bo- B1 Port B data inputs T2/5.33 T2/3.2mA 

OE Output Enable input (active Low) 2.0/0.067 40µA/40µA 

T/R Transmit/Receive input 2.0/0.067 40µA/40µA 

Ao-A1 Port A outputs 150/40 3.0mA/24mA 

Bo- B7 Port B outputs 750/106.7 15mA/64mA 

NOTE: 
1. One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
2. T = Resistance Termination per IEEE-488 Standard 

LOGIC SYMBOL 

11 

OE 

T/R 

Vee• Pin 20 
GND- Pin 10 

12345678 

19 18 17 16 15 14 13 12 

6-565 

LOGIC SYMBOL(IEEE/IEC) 
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Signetics FAST Products 

Transceiver 

B port Input Characteristics with T/R Low 

INPUT CURRENT 

<D.® No load voltage 
@ Clamp diode 
@,@Ill 
@,(Z) llH 

FUNCTION TABLE 

INTPUTS 

OE T/R 
OUTPUTS 

L L Bus B data to Bus A 

L H Bus A data to Bus B 

H x z 

H=High voltage level 
L=Low voltage level 
X=Don't care 
Z=High impedance "off " state 

April 6, 1989 

Product Specification 

FAST 74F588 

REPRESENTATIVE 
LOAD LINE 
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Signetics FAST Products 

Transceiver 

LOGIC DIAGRAM 

vccpin 20 

GND=pin 10 

Product Specification 

FAST 74F588 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

'our Currebt applied to output in Low output state I A0-A7 48 mA 

l 80-87 128 mA 

TA Operating free-air temperature range 0 to +70 ac 

TSTG Storage temperature -65 to +150 ac 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Yee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

A0-A
7 -3 mA 

1oH High-level output current 
80-87 -15 mA 

1oL Low-level output current 
A

0
-A

7 24 mA 

80-87 64 mA 

TA Operating free-air temperature range 0 70 ac 

6-567 



Signeties FAST Products Product Specification 

Transceiver FAST 7 4F588 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

AO-A7 ±10%Vcc 2.4 v 

80-87 Vee= MIN, 10 H=-3mA 
2.7 3.4 v 

VOH High-level output voltage VIL= MAX, 
±5%Vcc 

80-87 
~=MIN, ±10%Vcc 2.0 v 

OE= O.OV 
loH=-15mA 

±5%Vcc 2.0 v 

±10%Vcc 0.35 0.50 v 
AO-A7 Vee= MIN, 10 L=24mA 

±5%Vcc 0.35 0.50 v 
VOL Low-level output voltage VIL= MAX, 

~=MIN, ±10%Vcc 0.55 v 

80-87 OE =0.0V loL=MAX 
±5%Vcc 0.42 0.55 v 

-
VNL No load voltage 80-87 IOUT = O.OmA, T/R = O.OV 2.5 3.7 mA 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at AO-A7 Vee= MAX, vi= 5.5V 1.0 mA 
maximum 
input voltage OE, T/R V cc= O.OV, V1 = 7.0V 100 µA 

11H High-level input current OE, T/R Vee= MAX, vi= 2.7V 40 µA 

11L Low-level input current - -
OE, T/R Vee= MAX, vi= 0.5V -40 µA 

AO-A7 Vee= MAX, vi =2.7V, T/R =4.5V 70 µA 

11H+1ozH 
Off-state output current 
High-level voltage applied V_cc_ = MAX, VJ. =5.0V, T/R =0.0V 0.7 mA 

80-87 
V...cc. = MAX, VJ. =5.5V, TiR =0.0V 2.5 mA 

11L +IOZL 
Off-state output current AO-A7 Vs;s;_ = MAX, VJ. =0.5V, T/R =4.5V -70 mA 

Low-level voltage applied 
80-87 V cc = MAX, V1 =0.4V, T/R =0.0V -1.3 -3.2 mA 

Short-circuit output AO-A7 -60 -150 mA 
1os current3 Vee= MAX 

80-87 -100 -225 rriA 

1ccH An= TIR=4.5V, OE=O.OV 82 100 mA 

1cc 
Supply current (total) 1ccL Vee= MAX An= OE =0.0V, T/R= 4.5V 110 135 mA 

1ccz 0E=4.5V 95 125 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'as tests should be performed last. 
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Transceiver FAST 74F588 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= SV ±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

tPLH Propagation delay 2.0 3.5 6.0 2.0 7.0 
tPHL An to Bn, Bn to An Waveform 1 2.5 4.5 7.0 2.0 7.5 ns 

tPZH Ou~ut Enable time Waveform 2 5.5 7.5 10.0 5.5 11.0 
tPZL to igh or Low level Waveform 3 5.0 7.5 9.5 5.0 10.0 ns 

tPHZ Output Disable time Waveform 2 2.5 4.5 7.0 2.5 8.0 

tPLZ from High or Low level Waveform 3 2.5 4.0 7.0 2.5 7.5 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Non~nverting Outputs 

_ ........... ...-.... ..... _. VoH"0.3V 

ov 
Waveform 2. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

~nr ~1;r.·.:1-
An· Bn ~VOL+0.3V 

Waveform 3. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

\i 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

----tw-----<1 

----tw----
VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

Anril ~ 1QAQ 6-569 

FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH 1THL 

1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Low noise, no switching feedthru 

current 
• Controlled output edge rates 
• High impedance PNP base inputs 

for reduced loading (20µA in High 
and Low states) 

• 8-bit serial-in, parallel-out shift 
register with storage 

• 3-state outputs 
• Shift register has direct clear 
• Guaranteed shift frequency-DC to 

100MHz 

DESCRIPTION 

The 74F595 contains an 8-bit serial-in, 
parallel-out shift register that feeds an 8-
bit D-type storage register. The storage 
register has parallel 3-state outputs. 
Separate clocks are provided for both the 
shift register and the storage register. The 
shift register has a direct overriding clear, 
serial input and serial output pins for cas
cading. Both the shift register and storage 
register clocks are positive edge-trig
gered. If the user wishes to connect both 
clocks together, the shift register state will 
always be one clock pulse ahead of the 
storage register. 
This device uses patented circuitry to 
control system noise and internal ground 
bounce. This is done by eliminating 

PIN CONFIGURATION 

01 Vee 

02 Oo 

03 Ds 

04 OE 

05 STeP 

06 SHeP 

07 SHR 

Oa 

TOP VIEW 

March 28, 1989 

FAST 74F595 
Shift Register 
8-Bit Shift Register with Output Latches (3-state) 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

N74F595 130MHz 65mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Yee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F595N 

16-Pin Plastic SO N74F595D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ds Serial data input 1.0/0.033 20µA/20µA 

SHCP 
Shift register clock pulse input 

1.0/0.033 20µA120µA 
(active rising edge) 

STCP 
Storage register clock pulse input 

1.0/0.033 20µA120µA 
(active rising edge) 

SHR Shift register reset input (active Low) 1.0/0.033 20µA/20µA 

OE Output enable input (active Low) 1.0/0.033 20µA/20µA 

as Serial expansion output 50/33 1.0mA/20mA 

0 0- 0 1 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

switching feedthru current and control
ling both Low-to-High and High-to-Low 
slew rates. 

LOGIC SYMBOL 

13 

12 

11 

10 SHR 

Vee K Pin 16 
GND •Pin 8 

14 

oo 01 02 03 04 Os Os o7 

15 1 2 3 4 5 6 7 
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Signetics FAST Products Product Specification 

Shift Register FAST 74F595 

LOGIC DIAGRAM 

OE 
13 

STCP 12 

SHCP 11 

SHR 
10 

Ds 
14 

1s 
00 D 0 0 

CP 
CLR 0 

s 
0 1 

R 0 01 
CP 

CLR 0 

s 
0 2 

R 0 02 

CP 
CLR 0 

s 
0 3 

R 0 03 
CP 

CLR 

s 
0 4 

R 0 04 
CP 

CLR 

s 
0 5 

R 0 05 
CP s CLR 0 

s 
0 6 

R 0 as 
CP 

CLR a s 

s a 7 
R a a1 
CP 

CLR 

9 
Cs vee z Pin1s 

GND- Pina 
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Shift Register 

MODE SELECT- FUNCTION TABLE 

INPUTS 

OE SHR SHCP 

H H 

H L 

L L 

H H 

L H 

H H 

L H 

H H 

L H 

H =High voltage level. 
L - Low voltage level. 
X • Don't care. 
Z = High irrpedanoe. 

+ 
x 
x 
i 

i 

+ 
+ 
i 

i 

STCP 

+ 
+ 
l 

.t 

.t 

i 

i 

i 

i 

INTERNAL 
SHIFT 

REGISTERS 

Ds 00 01 -07 

x 00 01-07 

x Lo L 

x LO_ L 

ds Ds 00 - 06 

ds D 00-06 s 

x 00 01-07 

x 00 01 -07 

ds Ds 00 - 06 

ds Ds 00 - 06 

INTERNAL 
STORAGE OUTPUTS 
REGISTER OPERATING MODE 

Oo-01 00-07 Os 

00-07 z 07 No change 

00-07 z L Clear shift register, 

O!l-~. 00-~ L hold latch 

00-07 z 06 Shift 

00-07 00-07 06 

00 - 07 z 07 Store 

00- 07 00- 07 07 

00 -07 z 06 Store, then shift . -. 
00-07 00 - 0 06 

d (o ) • Lower case letters Indicate the state of the referenoed input (or output) one set up time prior to the Low -to-High clock transition. 

'f ."Low-to-High clock transition. 

't = Not a Low-to-High clock transition. 
'=When clocking both SHCP and STCP simultaneously the Shift Register state will always be one clock pulse ahead of the Storage Register. 

Product Specification 

FAST 74F595 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to Vee v 

1 Os 40 mA 
1ouT Current applied to output in Low output state 

l ~S_ 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

Os -1 mA 
1oH High-level output current 

00-07 -3 mA 

1oL Low-level output current Os 20 mA 

~~ 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Shift Register FAST 74F595 

D CE EC IC L TR AL CH ARA c TERI s c Tl s 10ver recommended o_e_eratin_g_ free-air tem~ature ral!9_e unless otherwise notedj 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vee 2.5 v 
Os 

Vee= MIN, 
loH=-1mA 

±5%Vee 2.7 3.4 v 

VOH High-level output voltage VIL= MAX, 
±10%Vee 2.4 v 

00-07 V1H =MIN loH=-3mA 
±5%Vee 2.7 3.3 v 

±10%Vee 0.30 0.50 v 
Os Vee= MIN, 

loL=20mA 
±5%Vee 0.30 0.50 v 

VOL Low-level output voltage VIL= MAX, 
V1H =MIN ±10%Vee 0.35 0.50 v 

00-07 'oL=24mA 
±5%Vee 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA 
input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi =0.5V -20 mA 

1oZH 
Off state output current, 

0 0- 0 7 onl~ 
Vee =MAX, Vo=2.7V 50 µA High-level voltage applied 

1ozL 
Off state output current, 

0 0- 0 7 only V cc =MAX, V o=0.5V -50 µA Low-level voltage applied 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1ccH 55 85 mA 

1cc Supply current (total) 1ccL Vee= MAX 70 105 mA 

1ccz 65 105 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0e. 
3. Not more than one output should be shorted at a time. For ~esting las· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Shift Register FAST 74F595 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV vee=SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 115 130 100 MHz 

tPLH Propagation delay Waveform 1 6.0 8.0 10.5 5.0 12.0 ns 
tPHL SHCP to Os 2.5 4.5 7.5 2.5 7.5 

tPLH Propagation delay Waveform 1 5.5 8.0 11.0 4.5 13.0 ns 
tPHL STCP to 0 0- 0

7 
3.0 5.0 8.0 3.0 8.5 

tPHL 
~gat1on defay 
SH to Os Waveform 2 3.5 5.5 8.0 3.0 8.5 ns 

tPZH Output Enable time Waveform 5 3.5 5.5 9.0 2.5 10.5 

tPZL OE to 0 0- 0
7 Waveform 6 3.0 5.5 8.5 2.5 9.5 ns 

tPHZ Output Disable time Waveform 5 2.0 4.0 7.0 1.5 8.5 

tPLZ O'Eto o0-o
7 Waveform 6 4.0 6.0 9.0 3.0 10.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee =SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 3 
2.0 2.5 

t
5
(L) Os to SHCP 2.0 2.5 ns 

th(H) Hold time, High or Low Waveform 3 0 0 ns 
th(L) Os to SHCP 0 0 

t
5
(L) ~time.Low 

to STCP 
Waveform 3 4.5 5.0 ns 

t
5
(H) Setup time, High Waveform 4 4.5 5.0 ns 

SHCP to STCP 

\y(H) 
SHCP Pulse width, High or Low Waveform 1 

3.5 4.0 
\y(L) 4.0 4.0 

ns 

\y(H) STCP Pulse width, High or Low Waveform 1 
4.0 4.0 

\y(L) 3.0 3.5 ns 

\v(L) SHA Pulse width, Low Waveform 2 3.0 3.0 ns 

tREC 
Recovery time 

Waveform 2 3.0 3.0 ns SHA to SHCP 
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Signetics FAST Products 

Shift Register 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

SHR 

SHCP 

Waveform 2. Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock Recovery Time 

Product Specification 

FAST 74F595 

VRVM VM~ 
t h (H) :0 t B (L) t h (L) :0 

SHR 

SHCP 

VM 

Waveform 3. Data Setup And Hold Times 

OE VM 

~..___t_P_HZ~1 J. V OH -0.3V 

ov 
Waveform 5. 3-State Output Enable Time To High Level And 

Output Disable Time From High Level 

STCP 

Waveform 4. Setup And Hold Times 

OE~VM ~ 
~~tPLZl~ 

QO-Q7 ~VoL+0.3V .,.. 
Waveform 6. 3-State Output Enable Time To Low Level And 

Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

CLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L7.fN 
tw 

1nL(t,) 

ITLH (t,) 

tw 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to Zour of 

pulse generators. 
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FAST Products 

FEATURES 
• High impedance NPN base Input 

for reduced loading (20µA In High 
and Low states) 

• 8-blt Parallel storage register 
• Shift register has asynchronous 

direct overriding load and reset 

• Guaranteed shift frequency DC to 
120MHz 

• Parallel 3-State 110, Storage 
register Inputs 

• Shift register outputs-'F598 

DESCRIPTION 

The 74F597 consists of an 8-bit storage 
register feeding a parallel-in, serial out 8-
bit shift register. The storage register and 
shift register have separate positive edge 
triggered clocks. The shift register also 
has asynchronous direct load (from stor
age) and reset inputs. 

The 74F598 consists of an 8-bit storage 
register feeding a parallel/serial-in, paral
lel/serial out 8-bit shift register. Both the 
storage register and shift register have 
positive edge triggered clocks. The shift 
register also has asynchronous direct 
load (from storage) and reset inputs. The 
'F598 has 3-state 110 ports that provide 
parallel shift register outputs and also has 
multiplexed serial data input. 

PIN CONFIGURATION 

D 1 1 

D2 

D3 

D4 

D5 

D5 

D7 

GND 

'F597 

TOP VIEW 

February 16, 1989 

Vee 

Do 

D5 

SHLD 

STCP 

SHCP 

SHRST 

as 

FAST 7 4F597 I 7 4F598 
Shift Registers 
74F597 8-Bit Shift Register with Input Latches 
74F598 8-Blt Shift Register with Input Latches (3-State) 
Preliminary Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 
74F597 120MHz 75mA 

74F598 120MHz 75mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F597N 

20-Pin Plastic DIP N74F598N 

16-Pin Plastic SO N74F597D 
20-Pin Plastic SOL N74F598D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ds Serial data input 1.0/0.033 20µA/20µA 

D_QD7 
Parallel data inputs 1.0/0.033 20µA/20µA 

SHCP Shift register clock pulse input 1.0/0.033 20_1:!:_A/2Q!!_A 
'F597 STCP Storage register clock pulse input 1.0/0.033 2Qg_A/2Q!!_A 

SHLD Shift register load input (active Low) 1.0/0.033 20µA/20µA 

SHRST Shift re_glster reset in_e_ut_iactive Lowl 1.0/0.033 20Mf2QM_ 

Os Serial data output 50/33 1.0mA/20mA 

110..n. Parallel data inputs 1.0/0.033 20µA/20µA 

0...-SQ.' D..fil Serial data inputs 1.0/0.033 20µA/20µA 

SHCP Shift register clock pulse input 1.0/0.033 20~20~_ 

STCP Storage register clock pulse input 1.0/0.033 2~20J!A 

'F598 SHCPEN Shift register clock pulse enable input 1.0/0.033 20µA/20µA 

SHLD Shift register load input (active Low) 1.0/0.033 20µA/20µA 

SHRST Shift register reset input (active Low) 1.0/0.033 20µA/20µA 

s Serial data selector input 1.0/0.033 20uA/20J!A 
Qt Output Enable input 1.0/0.033 20µA/20µA 

O.s_ Serial data output 50/33 1.0mA/20mA 

llO_n_ Parallel data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µ.A in the High state and O.SmA in the Low state. 

LOGIC SYMBOL 

'F597 

1• 15 1 2 3 • 5 6 7 

D 5 DoD 1 D2 D30,0 6 0 6 D7 

10 SHRST 

11 SHCP 

12 STCP 

13 SHLD 

Vcc-Pln16 
GND- Pin8 

6-576 

LOGIC SVMBOL(IEEE/IEC) 
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Shift Registers 

PIN CONFIGURATION 

'F598 

Vee 

DSo 

051 

OE 

STCP 

SHCPEN 

SHCP 

SHRST 

LOGIC SYMBOL 

'F598 

18 17 1 2 3 4 Ii 7 • 

19 
16 
15 
14 
13 
12 . 

DS0DS1llO. uo, uo,110.~. 110.110,110, 

s 
OE 
STCP 
SHCPf.N 
SHCP 
SHRST 
SHLD 

Vee - Pin 20 
GND •Pin 10 

LOGIC DIAGRAM for 'F597 

Vee -Pin1s 

GND= Pins 

February 16, 1989 

~RST-"----a~------~ 

§1[!) -"-->------. 
-·~"---f::----~~ 
STCP ~"-__,-,,.._~ 

o,-•---

o,-'--

o,-'-

6-577 

Preliminary Specification 

FAST 7 4F597 I 7 4F598 

LOGIC SYMBOL(IEEE/IEC) 

'F598 
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Shift Registers 

LOGIC DIAGRAM FOR 'F598 

vee =Pin 20 

GND= Pin 10 

February 16, 1989 

oe-"16'-----<I>-------------, 

s ~19'-----11.:>c>-.-q >---, 

DSo ~18'-------+-L-J 

os, -"17 _____ --IL..-I 

SHCPEN 

SHCP ~13'------------j___J 

SHRST-"12'-----<00~--------, 

STCP-15--,'><>--~ 

6-578 

Preliminary Specification 

FAST 74F597, 74F598 
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Signetics FAST Products Preliminary Specification 

Shift Registers FAST74F597,74F598 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these .limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

Current applied to output in Low output state 1 
Os 40 mA 

1our 
l/O__o:-1/07 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER -- UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

Os -1 mA 
1oH High-level output current 

1/00-1/07 -3 mA 

1oL Low-level output current Os 20 mA 

l/00- 1/07 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Shift Registers FAST 7 4F597 I 7 4F598 

DC ELECTRICAL CHARACTERISTICS (Over recommended o_e_eratin_g_ free-air tem~ature rari_g_e unless otherwise notedl 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vee 2.5 v 
Os Vee= MIN, 

10H=-1mA 

±5%Vee 2.7 3.4 v 
VOH High-level output voltage VIL= MAX, 

V1H =MIN ±10%Vee 2.4 v 
I/On loH=-3mA 

±5%Vee 2.7 3.3 v 

Vee= MIN, 
±10%Vee 0.30 0.50 v 

VOL Low-level output voltage V1L =MAX, IOL =MAX 

V1H =Ml ±5%Vee 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

others Vee= O.OV, vi= 7.0V 100 µA 

'1 
Input current at maximum 
input voltage 1/0 n Vee= 5.5V, v 1=5.5V 1 mA 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -20 µA 

1oZH+llH 
Off-state output current High- Vee= MAX, Vo= 2.7V 70 µA level voltage applied 

Off-state output current Low-
I/On only 

Vee= MAX, Vo= 0.5V 1ozL+11L level voltage applied -70 µA 

1os 
Short-circuit output current3 

Vee= MAX -60 -150 mA 

1ccH 45 70 mA 
·F597 

1ccL mA 48 75 
1cc Supply current 

(total) 
1ccH 

Vee= MAX 75 90 mA 

'F598 1ceL 78 95 mA 

1ccz 85 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Shift Registers FAST 7 4F597 I 7 4F598 

AC ELECTRICAL CHARACTERISTICS for 'F597 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee =5V±10% 

UNIT CL= 50pF CL :SOpF 
RL =soon RL :SOOn 

Min Typ Max Min Max 

fMAX Maximun clock frequency Waveform 1 100 120 80 MHz 

tPLH Propagation delay 4.0 6.5 8.5 4.0 9.5 

tPHL SHCP to as Waveform 1 4.0 7.0 9.0 4.0 10.0 ns 

tPLH Propagation delay Waveform 1 4.0 7.5 9.5 4.0 10.0 

tPHL SHLD to as 4.0 8.0 10.0 4.0 11.0 ns 

tPLH Propagation delay Waveform 1 4.0 7.5 9.5 4.0 10.0 ns 
tPHL STCP to as 4.0 8.0 10.0 4.0 11.0 

tPHL Propagation delay, SHRST to a5 
Waveform 3 4.0 8.0 10.0 4.0 11.0 ns 

AC SETUP REQUIREMENTS for 'F597 

LIMITS 

TA= +2S°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
!Waveform 3 

3.0 3.0 
t!(L) D5 to SHCP 3.0 3.0 ns 

th(H) Hold time, High or Low 
!Waveform 3 1.0 1.0 ns 

th(L) Ds to SHCP 1.0 1.0 

t (H) Setup time, High or Low 
!Waveform 4 

3.0 3.0 ns 
t:(L) STCP to SHLD 3.0 3.0 

th(H) Hold tim~h or Low \Waveform 4 
1.0 1.0 ns 

th(L) STCP to S LD 1.0 1.0 

t,y(H) SHCP pulse width, !Waveform 1 4.0 4.0 ns 
\y(L) High or Low 5.0 5.0 

t,y(H) STCP pulse width, \waveform 1 4.0 4.0 ns 
t,y(L) High or Low 5.0 5.0 

t,y(L) SHRST pulse width, Low \Waveform 1 4.0 4.0 ns 

t,y(L) SHLD pulse width, Low \waveform 1 4.0 4.0 ns 

tREC Recovery time, SHRST to SHCP (Waveform 2 6.0 7.0 ns 

tREC Recovery time, SHLD to SHCP !Waveform 2 6.0 7.0 ns 
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Shift Registers FAST 7 4F597 I 7 4F598 

AC ELECTRICAL CHARACTERISTICS for 'F598 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximun clock frequency !Waveform 1 100 120 80 MHz 

tPLH Propagation delay 
!Waveform 1 

4.0 6.5 8.5 4.0 9.5 

tPHL SHCP to as 4.0 7.0 9.0 4.0 10.5 ns 

tPLH Propagation delay 
!Waveform 1 

4.0 7.5 9.5 4.0 10.0 

tPHL STCP to Os (SHLD =Low) 4.0 8.0 10.0 4.0 11.0 ns 

tPLH Propagation delay 
!Waveform 1 

4.0 7.5 9.0 4.0 10.0 ns 
tPHL SHLD to as 4.0 8.0 9.0 4.0 11.0 

tPLH Propagation delay 
!Waveform 1 

4.0 7.0 9.0 4.0 10.5 ns 
tPHL SHCP to I/On 4.0 7.0 9.0 4.0 10.5 

tPLH Propagation delay 
!Waveform 1 

4.0 7.0 9.0 4.0 10.0 

tPHL SHLD to I/On 4.0 7.0 9.0 4.0 10.0 ns 

tPHL Propagation delay, SHRST to I/On !Waveform 2 4.0 8.0 10.0 4.0 11.0 ns 

m Propagation delay, SHRST to ~ !Waveform 2 4.0 8.0 10.0 4.0 11.5 ns 

tPZH Output Enable time to Jwaveform 5 4.0 7.5 9.0 4.0 10.5 

tPZL High or Low level !Waveform 6 4.0 7.5 9.0 4.0 10.5 ns 

tPHZ Output Disable time from Jwaveform 5 3.0 6.0 8.0 3.0 9.0 ns 
tPLZ High or Low level Jwaveform 6 3.0 6.0 8.0 3.0 9.0 

AC SETUP REQUIREMENTS for 'F598 

LIMITS 

TA=+2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 3 

3.0 3.0 
ns 

t!(L) 0 sn to SHCP 3.0 3.0 

th(H) Hold time, High or Low Waveform 3 1.0 1.0 ns 
th(L) 0 sn to SHCP 1.0 1.0 

t (H) Setup time, High or Low 
Waveform 4 

3.0 3.0 ns 
t!(L) STCP to SHLD 3.0 3.0 

th(H) Hold tim~h or Low Waveform 4 1.0 1.0 ns 
th(L) STCP to SHLD 1.0 1.0 

t (H) Setup time, High or Low Waveform 3 6.0 6.0 ns 
t!(L) SHCPEN to SHCP 6.0 6.0 

1w(H) SHCP pulse width, Waveform 1 4.0 4.0 ns 
\v(L) High or Low 5.0 5.0 

1w(H) STCP pulse width, Waveform 1 4.0 4.0 ns 
1w(L) High or Low 5.0 5.0 

1w(L) SHRSi pulse width, Low Waveform 1 4.0 4.0 ns 

1w(L) SHLD pulse width, Low Waveform 1 4.0 4.0 ns 

1s_Ec Recovery time, SHRST to SHCP Waveform 2 6.0 7.0 ns 

!REC Recovery time, SHLD to SHCP Waveform 2 6.0 6.0 ns 
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Shift Registers 

AC WAVEFORMS 

SHRST, SHCP 

SHLD, STCP 

Waveform 1. Propagation Delay, Clock Inputs To Output, 
Clock Pulse Width, Maximum Clock Frequency, Shift 

Register Reset And Load Inputs To Serial Data Output 

Waveform 3. Setup And Hold Times 

Waveform 5. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Preliminary Specification 

FAST74F597,74F598 

Waveform 2. Propagation Delay, Shift Register Reset And 
Load lnputsTo Serial Oats Output, Shift Register Reset And 

Load Inputs To Shift reg later Clock Pulse Input Recovery Time 

OE 

I/On 

Waveform 4. Setup And Hold Times 

VoL+0.3V --., 
Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TYPICAL TIMING DIAGRAM for 74F597 

SHRST 

SHLD 

SHCP 

STCP 

OS 

Do 

D1 

02 

D3 

04 

D5 

06 

D7 

%§!i'il 

W'~f.1 

~4 

~M.J 

~ 

Wff~ 

%?%ffi 

~.:@l 

W~/,,@2%!@ ~on'!~a~~,,~~ 

~~?%Don'tcare ~-~ 

Os ______ __. 
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Shift Registers FAST 7 4F597 I 7 4F598 

TYPICAL TIMING DIAGRAM for 74F598 

SHRST 

SHCP 

SHCPEN 

STCP 

S ?'&%?$ Don't care %'l.'.1 t Don't care 

110 5 

110 6 

110 7 

I OUT ~-Z ~N IHI t PUT PUT .z ...... SHIFT & OUTPUT -1 
TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

CLJ-
feSt Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ, 1PZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

February 16, 1989 

FAMILY 

74F 

6-584 

----tw----411 AMP(V) 

'w 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• High impedance NPN base inputs 
for reduced loading (20µA in High 
and Low states) 

• Stores 16-bit-wide Data inputs, 
multiplexed 6-bit outputs 

• 3-state outputs 
• Typical shift frequency of 105 MHz 

FAST 74F604 
Register 
Dual Octal Register (3-State) 

Product Specification 

TYPE TYPICAL fMAX 

74F604 105MHz 

• Power supply current 75mA typical ORDERING INFORMATION 

DESCRIPTION 
The 7 4F604 contains 16 D-type edge 
triggered flip-flops with common and 
individual data inputs. Organized as 8-
bit A and B registers, the flip-flop out-
puts are connected by pairs to eight 2-

PACKAGES 

28-Pin Plastic DIP 

28-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

75mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°c 

N74F604N 

N74F604D 

input multiplexers. A Select (SELECT 
AIB) input determines whether the A or INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
B register contents are multiplexed to 
the eight 3-state outputs. Data entered 
from the B inputs are selected when 
SELECT AIB is Low: data from the A 
inputs are selected when SELECT AIB 
is High. Data enters the flip-flops on the 
rising edge of the clock (CP) input, 
which also controls the 3-state outputs. 

PINS 

A0-A7' 80-87 

SELECT A/B 

CP 

~-07 

DESCRIPTION 

Data inputs 

Select input 

Clock Pulse Input (active rising edge) 

Data outputs 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/0.033 20µA/20µA 

1.0/0.033 20µA/20µA 

1.0/0.033 20 A/20 A 

150/40 3mA/24mA 

The outputs are enabled when CP is NOTE: 
High and disabled when CP is Low. One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

LOGIC SYMBOL 

3 4 5 6 7 8 9 10 27 26252423222120 

CP 

SELECT A/B 

Vee· Pin 28 

GND= Pin 14 

15 13 12 11 16 17 18 111 

6-585 

LOGIC SYMBOL(IEEE/IEC) 

853-0029-96250 



Signetics FAST Products 

Register 

-2 
SELECT A/B 

A2 ---+-----+----l 

Vee= Pin28 

GND= Pin 14 

B2 

FUNCTION TABLE 
INPUTS 

AO-A7 80-87 SELECT AIB 

A data Bdata L 

A data Bdata H 

x x x 

x x L 

x x H 

H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off" state 
i Low-to-High transition 

April 6, 1989 

OUTPUTS 

CP 0 0-0 1 

i B data 

i Adata 

L z 
H B register stored data 

H A register stored data 

Product Specification 

FAST 74F604 
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Register FAST 74F604 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

VOH High-level output voltage 
Vee= MIN, V1L =MAX ±10%Vee 2.4 v 

v,H =MIN, loH =MAX ±5%Vee 2.7 3.4 v 

VOL Low-level output voltage Vee= MIN, V1L =MAX ±10%Vee 0.35 0.50 v 

V1H =MIN, 10 L =MAX ±5%Vee 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

1, Input current at maximum Vee= O.OV, v, = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, V
1
=2.7V 20 µA 

Ill Low-level input current Vee= MAX, V1=0.5V -20 µA 

1ozH 
Off-state output current, 
High-level voltage applied 

Vee= MAX, V0 = 2.7V 50 µA 

1ozL Off-state output current, Vee= MAX, V0 = 0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1ccH An, Bn, SELECT A/8=4.5V, CP= i 60 82 mA 

1cc Supply current (total) 1ccL Vee= MAX An, Bn. SELECT AIB=GND, CP= i 75 100 mA 

1ccz An, Bn, SELECT AIB=GND, CP= GND 75 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0c. 
3. Not more than one output should be shorted at a time. For testing las· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 10 s tests should be performed lasty. 
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Register FAST 74F604 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA = 0°C to +70°C 

~YMBOL PARAMETER TEST CONDITION 
Vee= 5V Vee= 5V±10% 

UNIT CL= 50pf CL= 50pf 
RL =soon RL = 5000 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 3 95 105 80 MHz 

tPLH Propagation_ delay 5.0 7.0 9.0 4.5 10.0 

tPHL SELECT A/B to On (B register) Waveform 1 6.0 8.5 10.5 5.5 11.5 ns 

tPLH Propagation delay 6.0 8.0 10.0 5.5 11.5 

tPHL SELECT A/g to On (A register) Waveform 2 4.0 6.5 8.5 3.5 9.0 ns 

tPZH Output Enable time Waveform 4 5.0 7.5 9.5 4.5 10.5 
ns 

tPZL to High or Low level Waveform 5 6.5 9.0 11.0 6.0 12.0 

tPHZ Output Disable time Waveform 4 5.0 7.0 9.5 4.5 11.0 
ns 

tPLZ to High or Low level Waveform 5 5.0 7.0 9.5 4.5 11.0 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=5V Vee= 5V±10% 

UNIT CL :50pf CL :50pf 
RL = 5000 RL = 5000 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low Waveform 3 1.0 2.0 ns 

t
5
(L) An ,Bn ,SELECT A/g to CP 2.0 3.0 

~(H) Hold time, High or Low Waveform 3 0 0 ns 
th(L) An ,Bn ,SELECT AJn to CP 1.0 1.5 

\v(H) CP Pulse width, High Waveform 3 5.0 6.0 ns 
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Register 

AC WAVEFORMS 

Waveform 1. Propagation Delay, SELECT A/B
To Output (B register stored data:Low. CP:H) 

An' Bn 
SELECT AIB 

CP tw(H) 

Product Specification 

FAST 74F604 

SELECT A/B /v M ~_v_M __ _ 
_ ----' ___ ...._ ~-·-PH~L+ ~-tPLH 

1/f MAX 

Qn VM _______ ,, 
Waveform 2. Propagation Delay, SELECT A/B 

To Output (A register stored dsta:Low. CP:H) 

Waveform 3. Data And Select Setup And Hold Times ,Clock 
pulse width , And Maximum Clock Frequency 

CP 

ov 
Waveform 4. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

CP 

Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

Lv,., 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZouT of 
pulse generators. 

Aoril 6, 1989 

FAMILY 

74F 

AMP (V) 

----I W -----11 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Ampfttude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• High impedance NPN base inputs 
for reduced loading (20µA in High 
and Low states) 

• Stores 16-bit-wide Data inputs, 
multiplexed 8-bit outputs 

• Open Collector outputs 
• Propagation delay 1 Ons typical 

FAST 74F605 
Register 
Dual Octal Register (Open Collector) 

Product Specification 

TYPE TYPICAL fMAX 

74F605 105MHz 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

85mA 

• Power supply current 85mA typical ORDERING INFORMATION 

DESCRIPTION 
The 7 4F605 contains 16 D-type edge 
triggered flip-flops with com mom clock 
and individual data inputs. Organized 
as 8-bit A and B registers, the flip-flop 
outputs are connected by pairs to eight 
2-input multiplexers. A Select (SE
LECT A/B) input determines whether 
the A or B register contents are multi
plexed to the eight Open Collector 
outputs. Data entered from the B inputs 
are selected when SELECT A/Bis Low; 
data from the A inputs are selected 
when SELECT A/Bis High. Data enters 
the flip-flops on the rising edge of the 
clock (CP) input, which also controls 
the Open Collector outputs. The out
puts are enabled when CP is High and 
disabled when CP is Low. 

These functions are well-suited for re
ceiving 16-bit simultaneous data and 
transmitting it as two sequential 8-bit 
words. 

PIN CONFIGURATION 

SELECT A/B Ac 

'ii 84 

Bo 

Ai Bs 
81 " Av. II& 
82 

Ar 
As e, 

Ct 
02 Os 
a, ~ 

GND <>o 

TOP VIEW 

April 6, 1989 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V±10o/o; TA= 0°C to +70°C 

28-Pin Plastic DIP N74F605N 

28-Pin Plastic SOL N74F605D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

A0-A7' B0-B7 Data inputs 1.0/0.033 20µA/20µA 

SELECT A/B Select input 1.0/0.033 20µA/20µA 

GP Clock Pulse Input (active rising edge) 1.0/0.033 20µA/20µA 

0 o-0 7 Data outputs OC/40 OC/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC = Open Collector 

LOGIC SYMBOL 

3 4 5 ti 188102726252423222120 

CP 

SELECT AIB 

Vee· Pin 2s 
GND= Pin 14 

15 13 12 11 16 17 18 18 

6-590 

LOGIC SYMBOL(IEEE/IEC) 

853-0030-96260 
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Register 

LOGIC DIAGRAM 

A2 --+-----+--! 

Vee~ Pin 2a 
GND =Pin 14 

B2 

FUNCTION TABLE 
INPUTS 

AO-A7 B0-87 SELECT AIB 

A data B data L 

A data B data H 

x x x 

CP 

i 

i 

L 

OUTPUTS 

QO-Q7 

B data 

A data 

OFF 

x x L H B register stored data 

x x H H A register stored data 
H = High voltage Tevel 

Low voltage level 
X Don't care 
OFF= Pulled up through resistor (open collector) 
i =Low-to-High transition 

April 6, 1989 

Product Specification 

FAST 74F605 
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Register FAST 74F605 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

VOH High-level output voltage 4.5 v 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH 
High-level output current Vee= MIN, VIL= MAX, VIH =MIN, Voo=4.5V 250 µA 

Vee= MIN ±10%Vcc .35 .50 v 

VOL Low-level output current VIL= MAX loL= MAX 
V1H =MIN ±5%Vcc .35 .50 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

'1 
Input current at maximum Vee =O.OV, vi= 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L 
Low-level_ input current V cc = MAX, V1 = 0.5V 

-20 µA 

1 
1ccH Vee= MAxlAn = Bn= SELECT~!= 4.5V, CP =+ 80 100 mA 

1cc 
Supply current (total] 

1ccL l An = Bn = SELECT A/B = GND, CP =+ 85 105 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
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Signetics FAST Products Product Specification 

Register FAST 74F605 

AC ELECTRICAL CHARACTERISTICS 

~YMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 4 

tPLH Propagation_ delay 

tPHL SELECT A/8 to an (8 register) Waveform 2 

tPLH Propagation delay 

tPHL SELECT AJ"e' to an (A register) Waveform 1 

tPLH Propagation delay 
Waveform 3 

tPHL CP to an 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t (H) Setup time, High or _b.ow Waveform 4 
t:(L) An ,8n ,SELECT A/8 to CP 

th(H) Hold time, High or 1£>w Waveform 4 
th(L) An ,8n ,SELECT A/8 to CP 

1w(H) CP Pulse width, High Waveform 4 

AC WAVEFORMS 

SELECT A/B ;("v M lv M 

- ~ t PHL .._t_PL_H __ _ -------;,,,,;.;.;;. 
Qn VM ______ _, 

Waveform 1. Propagation Delay, SELECT A/B 
To Output (A register stored data:Low. CP:H) 

Waveform 3. Propagation Delay, Clock To Output 
(A register stored data:Low. SELECT Atlr:H,) 

CP 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

Vee= sv Vee= 5V±10% 
CL= 50pf CL= 50pf 
RL =soon RL :5000 

Min Typ Max Min Max 

95 105 80 

7.5 9.5 11.5 7.0 12.0 
7.5 10.0 12.0 7.0 13.5 

8.5 11.0 13.0 8.0 14.5 
6.5 8.5 11.0 6.0 11.5 

8.5 11.0 13.0 8.0 14.5 
6.5 9.0 11.0 6.0 12.0 

LIMITS 

TA= +25oC TA= 0°C to +70°C 

vee=SV vee=5V±10% 
CL :50pf CL :50pf 
RL :5000 RL :5000 

Min Typ Max Min Max 

1.0 2.0 
3.0 4.0 

1.0 2.0 
2.0 3.0 

5.0 6.0 

Waveform 2. Propagation Delay, SELECT AIBTo 
Output (B register stored data:Low. eP:H) 

1/f MAX ---+ 
Waveform 4. Data And Select Setup And Hold Times ,Clock 

pulse width , And Maximum Clock Frequency 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Signetlcs FAST Products Product Specification 

Register FAST 74F605 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

18 

16 

14 

w 
..5. 12 
>-
"' 'ii 
'O 
c 10 
.2 
'la 
Cl 8 "' Q. 

~ c.. 
6 

~ !----. L 
tPLH 

./ 
t PHL 

~ -
~ 
~ 

l----1 
4 

2 

0 0 100 200 300 400 500 600 

NOTE: 
Load resistor (Q) 

When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tPLH" For example, changing the specified 
pull-up resistor value from 500Q to 1000 will improve the tPLH up to 50% with only a slight increase in the tPHL" However, if the value of the 
pull-up resistor is changed, the user must make certain that the total 1

0
L current through the resistor and the total 1

1
L's of the receivers does not 

exceed the 10 L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Open Collector Outputs 

DEFINITIONS 

7.0V 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 6, 1989 

FAMILY 

74F 

6-594 

----•w---- AMP(V) 

•w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• High impedance NPN base inputs 
for reduced loading (70µA in High 
and Low states} 

• Ideal for applications which 
require high output drive and 
minimal bus loading 

• Octal bidirectional bus interface 
• 3-state buffer outputs sink 64mA 

and source 15mA 
• -'F620 Inverting 

-'F623 Non-Inverting 
DESCRIPTION 
The 7 4F620 is an octal bus transceiver 
featuring inverting 3-state bus-compat
ible outputs in both send and receive di
rections. The outputs are capable of sink
ing 64mA and sourcing up to 15mA, pro
viding very good capacitive drive charac
teristics. The 7 4F623 is a non-inverting 
version of the 7 4F620. These octal bus 
transceivers are designed for asynchro
nous two-way communication between 
data busses. The control function im
plementation allows for maximum flexi
bilty in timing. These devices allow data 
transmission from the A bus to the 8 bus 
or from 8 bus to A bus, depending upon 
the logic levels at the Enable inputs 
(OEBA and OEAB). The Enable inputs 
can be used to disable the device so that 
the busses are effectively isolated. The 
dual-enable configuration gives the 'F620 

PIN CONFIGURATION 

74F620 

OE8A 

9o 

Ba 

e.. 
&s 
8s 

GND Br 

April 6, 1989 

FAST 7 4F620 I 7 4F623 
Transceivers 
74F620 Octal Bus Transceiver, Inverting (3-State) 
74F623 Octal Bus Transceiver, Non-Inverting (3-State) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F620 3.5ns 80mA 

74F623 4.5ns 105mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F620N, N74F623N 

20-Pin Plastic SOL 1 N74F620D, N74F623D 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications 
(page 17) for a discussion of thermal considerations for suface mounted device. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

A0-A7' 80-87 Data inputs 3.5/1.16 70µA/70µA 

OE8A, OEA8 Output Enable inputs 1.0/0.033 20µA/20µA 

A0-A7 Data outputs 150/40 3mA/24mA 

80-87 Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

and 'F623 the capability to store data by 
the simultaneous enabling of OEBA and 
OEAB. Each output reinforces its input in 
this transceiver configuration. Thus, 

LOGIC SYMBOL 

74F620 

2 3 4 5 6 7 8 9 

AoAi~A3~As"6A1 

OEA8 

19 OE8A 

Bo EJi B:! 83 84 85 86 87 

18 17 16 15 14 13 12 11 

Vee- Pin 20 
GND- Pin 10 

6-595 

when both control inputs are enabled and 
all other data sources to the two sets of the 
bus lines are at high impedance.both sets 
of bus lines (16 in all) will remain at their 
last states. 

LOGIC SYMBOL(IEEE/IEC) 

74F620 

853-0379-96249 



Signetics FAST Products 

Transceivers 

PIN CONFIGURATION 

74F623 

LOGIC DIAGRAM 

74F620 

OEBA 

0£AB 

Ao 

A, e, 

~ 

".I 

"• I e, 

""7 

A, 
I 

A, e, 

Vee· Pin 20 

GND-Pin 10 
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LOGIC SYMBOL 

19 

74F623 

23456789 

~Ai~A3A,,"5AeA1 
OEA8 

OE8A 

Bo e, B:z 83 84 8s 8s 87 

18 17 16 15 14 13 12 11 

Vee· Pin 20 

GND- Pin 10 

74F623 

.. 
OEBA 

OEM 

Ao 2 11 
81 

A, e, 

~ 
11 .. 

"'. 11 e,, 

"• . e, 

"" 7 
13 •• 

"• • 12 
81 

A, e, 

6-596 

Product Specification 

FAST 7 4F620 I 7 4F623 

LOGIC SYMBOL(IEEE/IEC) 

74F623 

FUNCTION TABLE 
INPUTS OPERATING MODES 

OEBA OEAB 'F620 'F623 

L L § data to A bus B data to A bus 

H H A data to B bus A data to B bus 

H L z z 
B data to A bus B data to A bus 

L H 
A data to B bus A data to B bus 

H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off' state 



Slgnetlcs FAST Products Product Specification 

Transceivers FAST 74F620, 74F623 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

1our Current applied to output in Low output state } AO-A7 48 mA 

B_.o:-B..2 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 
llK Input damp current -18 mA 

AO-A7 -3 mA 
1oH High-level output current 

B0-87 -15 mA 

1oL Low-level output current Ao-~ 24 mA 

~-~ 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Slgnetics FAST Products Product Specification 

Transceivers FAST 74F620, 74F623 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Ao-A7 
±10%Vce 2.4 v 

B0-87 Vee= MIN, 
loH=-3mA 

±5%Vec 2.7 3.3 v 
VOH High-level output voltage VIL= MAX, 

±10%Vce 2.0 v 
Bo-87 V1H =MIN loH=-15mA 

±5%Vcc 2.0 v 
±10%Vce 0.35 0.50 v 

Ao-A7 Vee= MIN, loL=24mA 
±5%Vec 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX, 

V1H =MIN 10 L=48mA ±10%Vce 0.38 0.55 v 
Bo-~ 

10L=64mA ±5%Vec 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

Input current at maximum OEBA,OEA8 V cc= O.OV, V1 = 7.0V 100 µA 
1, input voltage Others Vee= 5.5V, v, =5.5V 1 mA 

11H 
High-level input current OEBA,OEAB Vee= MAX, v, = 2.7V 20 µA 

11L 
Low-level input current only V cc = MAX, V 1 = 0.5V -20 µA 

1oZH +llH 
Off state output current, 

V cc= MAX, V1 = 2.7V 70 µA 
High-level voltage applied AO-A7' 

1ozL+11L 
Off state output current, 
Low-level voltage applied 

80-87 
Vee= MAX, v, = 0.5V -70 µA 

Short circuit Ao-A7 -60 -150 mA 
1os output current3 

80-87 
Vee= MAX 

-100 -225 mA 

1ccH OE8A=OEAB=4.5V; A0-~=GND 70 92 mA 

'F620 1ccL Vcc=MAX OEBA=OEA8=4.5V; A0-~=4.5V 84 110 mA 

1ccz OEAB=GND; OE8A= A0-~=4.5V 84 110 mA 
Ice Supply current 

(total) 1ceH 0EBA=OEA8=4.5V; A0-A7=4.5V 110 140 mA 

'F623 1eeL Vcc=MAX OE8A=OEA8=4.5V; A0-~=GND 110 140 mA 

1eez OEAB=GND; OE8A= A0-A7=4.5V 99 130 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv. TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Product Specification 

Transceivers FAST 7 4F620 I 7 4F623 

AC CHARACTERISTICS for 'F620 

LIMITS 

TA= +2S°C TA = 0°C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= sv±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 2 2.5 4.5 6.5 2.0 7.5 

tPHL An to Bn 1.0 2.5 4.5 1.0 5.0 
ns 

tPLH Propagation delay Waveform 2 2.5 4.5 6.5 2.0 7.5 

lrHL B__n_ to A..n. 1.0 2.5 4.5 1.0 5.0 
ns 

tPZH Output Enable time Waveform 3 3.0 7.5 10.5 2.5 11.5 

tPZL to High or Low level, OEBA to A__n_ Waveform 4 4.0 7.5 10.5 3.5 11.5 
ns 

tPHZ Output Disable time Waveform 3 2.5 4.5 7.5 2.0 8.0 

tPLZ to High or Low level,~ to A__n_ Waveform 4 2.0 4.5 7.0 1.5 7.5 
ns 

tPZH Output Enable time Waveform 3 4.5 7.5 10.5 4.0 11.5 

tPZL to High or Low level, OEAB to Bn Waveform 4 4.5 7.5 10.0 4.0 11.0 
ns 

tPHZ Output Disable time Waveform 3 3.0 6.5 9.5 2.5 10.5 

tPLZ to High or Low level, OEAB to Bn Waveform 4 4.0 6.5 9.5 3.5 10.5 
ns 

AC CHARACTERISTICS for 'F623 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee=SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

lrLH Propagation delay Waveform 1 2.0 4.0 5.5 2.0 6.5 ns 
tPHL A n to Bn 3.0 5.0 7.0 2.5 7.5 

·--

tPLH Propagation delay Waveform 1 2.0 4.0 5.5 2.0 6.5 ns 
lrHL Bn to An 2.5 4.5 6.5 2.5 7.5 

tPZH -OUtpufEnaOfe time Waveform~ 0.0- 1r.5 103 ~- TZ:U 
ns 

tPZL to High or Low level,~ to An Waveform 4 5.0 7.5 9.5 5.0 10.0 

tPHZ Output Disable time Waveform 3 2.5 4.5 6.5 2.5 7.5 ns 
tPLZ to High or Low level, ~to A..n. Waveform 4 2.5 4.5 6.5 2.5 7.0 

lrzH Output Enable time Waveform 3 5.0 8.0 10.0 5.0 11.5 ns 
tPZL to High or Low level, OEAB to Bn Waveform 4 4.5 7.0 9.0 4.5 9.5 

-·· 

lrHz Output Disable time Waveform 3 3.0 6.0 8.5 3.0 10.0 ns 
lpLZ to High or Low level, OEAB to Bn Waveform 4 4.0 7.0 9.0 4.0 10.0 
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Signetics FAST Products 

Transceivers 

AC WAVEFORMS 

OEBA 

OEAB 

Waveform 1. For Inverting Outputs 

Ar.or 8r, 
ov 

Waveform 3. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Product Specification 

FAST 7 4F620 I 7 4F623 

Ar.or~ 

Waveform 2. For Non-Inverting Outputs 

OEBA 

OEAB 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L7.fN 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 6,1989 

AMP (V) 

----tw---1 ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate 'w 1TLH 1THL 

74F 3.0V 1MHz 500ns 2.Sns 2.Sns 
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FAST Products 

FEATURES 

• High Impedance NPN base inputs 
for reduced loading (20µA In High 
and Low states} 

• Octal bidirectional bus Interface 

• Open collector outputs sink 64mA 
and source 1 SmA 

• -'F621 Non-Inverting 
-'F622 Inverting 

DESCRIPTION 
The 74F621 is an octal bus transceiver 
featuring non-inverting open collector 
bus-compatible outputs in both send 
and receive directions. The outputs are 
capable of sinking 64mA and sourcing 
up to 1 SmA, providing very good ca
pacitive drive characteristics. The 
74F622 is a inverting version of the 
74F621. These octal bus transceivers 
are designed for asynchronous two
way communication between data 
busses. The control function implem
entation allows for maximum flexibilty 
in timing. These devices allow data 
transmission from the A bus to the B 
bus or from B bus to A bus, depending 
upon the logic levels at the Enable 
inputs (OEBA and OEAB). The Enable 
inputs can be used to disable the de
vice so that the busses are effectively 
isolated. The dual-enable configura
tion gives the 'F621 and 'F622 the 
capability to store data by the simulta
neous enabling of OEBA and OEAB. 

PIN CONFIGURATION 

74F621 

April 6, 1989 

FAST 7 4F62 l , 7 4F622 
Transceivers 
74F621 Octal Bus Transceiver, Non-Inverting (Open Collector) 
74F622 Octal Bus Transceiver, Inverting (Open Collector) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F621 8.0ns 105mA 

74F622 8.5ns 53mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Yee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F621 N, N74F622N 

20-Pin Plastic SOL 1 N74F621 D, N74F622D 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications 
(page 17) for a discussion of thermal considerations for suface mounted device. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A7' Bo- B7 Data inputs 1.0/0.033 20µA/20µA 

OEBA,OEAB Output Enable inputs 1.0/0.033 20µA/20µA 

AO-A7 Data outputs OC/40 OC /24mA 

Bo- B7 Data outputs OC/106.7 OC/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
0C=0pen Collector 

Each output reinforces its input in this 
transceiver configuration. Thus, when 
both control inputs are enabled and all 
other data sources to the two sets of the 

LOGIC SYMBOL 

19 

74F621 

23456789 

,., Ai Aa "3A,,A5~A7 
OEAB 

OE8A 

Bo S.. ~ 8 3 8 4 85 8s B7 

18 17 16 15 14 13 12 11 

Vee· Pin 20 
GNO. Pin 10 

6-601 

bus lines are at high impedance, both 
sets of bus lines (16 in all) will remain at 
their last states. 

LOGIC SYMBOL(IEEE/IEC) 

74F621 

853-0380-96259 
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Transceivers 

PIN CONFIGURATION 

74F622 

LOGIC DIAGRAM 

Vee= Pin 20 
GND· Pin 10 

April 6, 1989 

74F621 

•, 

11 .. 

.. 

.. 
11 -•, 

LOGIC SYMBOL 

74F622 

23456789 

19 OE8A 

Vee· Pin 20 
GND- Pin 10 

Bo B, B:i 83 84 85 86 87 

18 17 16 15 14 13 12 11 

74F622 

6-602 

Product Specification 

FAST 7 4F62 l , 7 4F622 

LOGIC SYMBOL(IEEE/IEC) 

74F622 

FUNCTION TABLE 
INPUTS OPERATING MODES 

OEBA OEAB 74F621 

L L B data to A bus 

H H A data to B bus 

H L OFF 

B data to A bus 
L H 

A data to 8 bus 

H = High voltage level 
L = Low voltage level 
X = Don't care 

74F622 

B data to A bus 

A data to B bus 

OFF 

B data to A bus 

A data to 8 bus 

OFF= High if pull-up resistor is connected to open 
collector output 



Signetics FAST Products Product Specification 

Transceivers FAST 74F62l, 74F622 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

Current applied to output in Low output state I Ao - A7 48 mA 
1ouT 

Ba - 87 128 mA 

TA Operating free-air temperature range 0 to +70 ac 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

VOH High-level output voltage 4.5 v 

f 

Ao- A7 24 mA 
1oL Low-level output current ---i-

Ba- 87 64 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

IOH High-level output current Vee= MIN, VIL =MAX, V1H =MIN, V OH=MAX 250 µA 

Vee= MIN, 
±10%Vcc 0.35 0.50 v 

AO-A7 10 L=24mA 
±5%Vcc 0.35 0.50 v 

VOL Low-level output voltage +-------·-- VIL= MAX 
±10%Vcc V1H =MIN, IOL=48mA 0.38 0.55 v 

80-87 
IOL=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v ;:f OEAB. V cc= O.OV, V1 = 7.0V 100 µA Input current at max1mu __ -~ 
II input voltage others vcc = 5.5V, v 1 = 5.5V mA 1 

-· ---

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 
----

11L Low-level input current Vee= MAX, vi= 0.5V -20 µA 

1ecH OEBA=OEAB=A0-A7=4.5V 105 140 mA 
'F621 --·----1 

OEBA=OEAB=4.5V, A0-A7=GND 1ecL 105 140 mA 
1cc Supply current ·-- -----1 Vee= MAX 

(total) 1ecH 
OEBA=OEAB=4.5V, A0-A7=GND 37 48 mA 

'F622 .c--=..:__ 

OEBA=OEAB=A0-A7=4.5V 1ecL 68 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V cc= SV, TA= 25°C. 
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Signetics FAST Products Product Specification 

Transceivers FAST 74F621, 74F622 

AC ELECTRICAL CHARACTERISTICS for 74F621 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV vee=SV±10% 

UNIT CL= SOpF CL= SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 2 6.0 9.5 12.0 5.5 13.0 
ns 

tPHL An to Bn 4.0 6.0 8.0 3.5 8.5 

tPLH Propagation delay Waveform 2 6.0 9.0 12.0 5.5 12.5 
ns 

tPHL Bn to An 3.5 5.5 7.5 3.0 8.0 

tPLH Propagation delay 6.0 10.0 13.5 5.5 14.0 

tPHL OEBA to An 
Waveform 3 3.5 6.5 10.5 3.0 11.0 ns 

tPLH Propagation delay 
Waveform 4 

7.0 12.0 15.0 6.0 17.0 

tPHL OEAB to Bn 3.5 6.5 9.5 3.0 10.0 
ns 

AC ELECTRICAL CHARACTERISTICS for 74F622 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= 5V±10% 

UNIT CL= 50pf CL= 50pf 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 8.0 11.0 12.5 8.0 13.5 ns 
tPHL An to Bn 1.5 4.0 5.5 1.5 6.0 

tPLH Propagation delay Waveform 1 7.5 10.0 12.0 7.5 12.5 ns 
tPHL Bn to An 1.5 3.5 5.0 1.5 5.5 

tPLH Propagation delay 
Waveform 3 

8.0 10.5 12.0 8.0 12.5 

tPHL OEBA to An 6.0 8.0 10.0 6.0 10.5 ns 

tPLH Propagation delay 
Waveform 4 

10.0 12.5 14.5 10.0 15.5 

tPHL OEAB to Bn 5.0 7.5 9.0 5.0 9.5 
ns 

AC WAVEFORMS 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

t--:p-:-H---
V M 

Waveform 3. Propagation delay, OEBA to An Waveform 4. Propagation delay, OEAB to Bn 

NOTE: For all waveforms, VM = 1.SV. 
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Signetics FAST Products 

Transceivers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

cLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L7.IN 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 6, 1989 

Product Specification 

FAST 7 4F62 l , 7 4F622 

----tw----41 AMP (V) 

----1w----41 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate •w 1TLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

6-605 



Signetics 

FAST Products 

FEATURES 
• High-impedance NPN base inputs 

for reduced loading (70µA in High 
and Low states) 

• Ideal for applications which require 
high-output drive and minimal bus 
loading 

• Inverting version of 'F245 
• Octal bidirectional bus Interface 

• 3-state buffer outputs sink 64mA 
and source 1 SmA 

DESCRIPTION 

The 7 4F640 is an octal transceiver featur
ing inverting 3-state bus compatible out
puts in both transmit and receive direc
tions. The B port outputs are capable of 
sinking 64mA and sourcing 15mA, provid
ing very good capacitive drive 
characteristics.The device features an 
Output Enable (OE) input for easy cas
cading and Transmit/Receive(T/R) input 
for direction control. The 3-state outputs, 

FAST 74F640 
Transceiver 
Octal Bus Transceiver , Inverting { 3-State ) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F640 3.5ns 78mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES V cc= 5V±10%; TA = 0°c to + 70°C 

20-Pin Plastic DIP N74F640N 

20-Pin Plastic SOL N74F640D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A7' Bo- 87 Data inputs 3.5/0.115 70µA/70µA 

OE Output enable input (active Low) 2.0/0.067 40µA/40µA 

T/~ Transmit/Receive input 2.0/0.067 40µA/40µA 

AO-A7 A port outputs 150/40 3.0mA/24mA 

Bo- 87 B Port outputs 750/106.7 15mA/64mA 

80-87, have been designed to prevent NOTE: 

output bus loading if the power is removed One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

from the device. 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

LOGIC SYMBOL 

19 OE -

TiR 

Vee· Pin 20 
GNDs Pin 10 

23456789 

18 17 16 15 14 13 12 11 

6-606 

LOGIC SYMBOL{IEEE/IEC) 

853-0381-96261 



Signetics FAST Products 

Transceiver 

FUNCTION TABLE 

INTPUTS 
OUTPUTS 

OE T/R 

L L Bus B data to 

L H Bus A data to 

H x z 

LOGIC DIAGRAM 

vcc=pin 20 

GND=pin 10 

Bus A 
Bus B 

H=High voltage level 
L=Low voltage level 
X=Don't care 
Z=High impedance "off " state 

Product Specification 

FAST 74F640 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 

f 
":n_A_i 

48 mA 

~Bi 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERAl"ING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

AO-A7 -3 mA 
1oH High-level output current 

80-87 mA -15 

AO-A7 24 mA 
1oL Low-level output current 

80-87 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetlcs FAST Products Product Specification 

Transceiver FAST 7 4F640 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

AO-A7 ±10%Vcc 2.4 v 

80-87 Vee= MIN, 
10 H=-3mA 

±5%Vcc 2.7 3.3 v 

VOH High-level output voltage 
VIL= MAX, 

±10%Vcc 2.0 v 
80-87 V1H =MIN 10 H=-15mA 

±5%Vcc 2.0 v 

±10%Vcc 0.35 0.50 v 
AO-A7 Vee= MIN, 10 L=24mA 

±5%Vcc 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX, 

V1H =MIN ±10%Vcc 0.55 v 
Bo-87 loL=MAX 

±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at maximum OE, T/R Vee= O.OV, vi= 7.0V 100 µA 
II input voltage 

AO-A7' 80-87 Vee= 5.5V, vi =5.5V 1.0 mA 

llH High-level input current 
OE, T/R 

Vee= MAX, vi= 2.7V 40 µA 

11L 
Low-level input current only V cc = MAX, V1 = 0.5V -40 µA 

1oZH +llH 
Off state output current, 

Vee= MAX, vi= 2.7V 70 µA 
High-level voltage applied 

1ozL +Ill 
Off state output current, 

V CC = MAX, V1 = 0.5V -70 µA 
Low-level voltage applied 

Short circuit AO-A7 -60 -150 mA 
1os output current3 

B0-87 
Vee= MAX 

-100 -225 µA 

1ccH T/R=An=4.5V, OE=GND 66 85 mA 

1cc Supply current 1ccL Vee= MAX TIR=B =0E=GND 91 120 mA 
(total) 

n 

1ccz T/R=Bn=GND, 0E=4.5V 78 102 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Product Specification 

Transceiver FAST 74F640 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee :SV±10% 

UNIT CL= SOpf CL= SOpf 
RL =soon RL :SOOQ 

Min Typ Max Min Max 

tPLH Propagation delay 2.0 4.5 7.0 2.0 8.0 
tPHL An to Bn, Bn to An Waveform 1 1.0 2.5 5.0 1.0 5.5 ns 

tPZH Ou~ut Enable time Waveform 2 6.0 9.0 11.0 6.0 13.0 
tPZL to igh or Low level Waveform 3 6.0 9.0 11.0 6.0 11.5 ns 

tPHZ Output Disable time Waveform 2 2.5 5.5 8.0 2.5 9.0 

tPLZ from High or Low level Waveform 3 2.0 4.5 7.0 2.0 7.5 ns 

AC WAVEFORMS 

Wavefonn 1. Propagation Delay For Inverting Outputs 

ov 
Wavefonn 2. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 
Wavefonn 3. 3-State OUtput Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.1rv 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

April 6, 1989 6-609 

----tw---- AMP (V) 

----tw------<1 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• High impedance NPN base inputs 
for reduced loading (20µA In High 
and Low states) 

• Octal bidirectional bus Interface 
• Common Output Enable for both 

Transmit and Receive modes 

• Open collector outputs sink 64mA 
• -'F641 Non-Inverting 

-'F642 Inverting 

PIN CONFIGURATION 

74F641 

TOP VIEW 

April 6, 1989 

FAST 7 4F64 l , 7 4F642 
Transceivers 
74F641 Octal Bus Transceiver With Common Output Enable, 

Non-Inverting (Open Collector) 
74F642 Octal Bus Transceiver With Common Output Enable, 

Inverting (Open Collector) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F641 8.0ns 69mA 

74F642 8.5ns 52mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA =0°C to +70°C 

20-Pin Plastic DIP N74F641 N, N74F642N 

20-Pin Plastic SOL N74F641D, N74F642D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A7' Bo- B7 Data inputs 1.0/0.033 20µA/20µA 

TIA Transmit I Receive input 2.010.067 40µA/40µA 

OE Output Enable inputs 2.010.067 40µA/40µA 

AO-A7 Data outputs OC/40 OC /24mA 

Bo- B7 Data outputs OC/106.7 OC/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC=Open Collector 

LOGIC SYMBOL 

T/R 

19 OE 

Vee - Pin 20 
GND- Pin 10 

74F641 

23456789 

18 17 16 15 14 13 12 11 

6-610 

LOGIC SYMBOL(IEEE/IEC) 

74F641 

853-0382-96258 



Signetics FAST Products 

Transceivers 

PIN CONFIGURATION 

74F642 

GND 

TOP VIEW 

LOGIC DIAGRAM 

Vee· Pin 20 

GND ·Pin 10 

April 6, 1989 

74F641 

OE 

8ii 

~ 

84 

es 
9s 
87 

LOGIC SYMBOL 

74F642 

2 3 4 5 6 7 8 9 

AoAi Ai!Aa~As~Ar 
T/R 

19 OE 

Bo e, ~ 83 84 85 86 87 

18 17 16 15 14 13 12 11 

Vee· Pin20 
GND ·Pin 10 

74F642 

6-611 

Product Specification 

FAST 7 4F64 l , 7 4F642 

LOGIC SYMBOL(IEEE/IEC) 

74F642 

FUNCTION TABLE 'F641 
INPUTS 

OE TIA 

L L 

L H 

H x 
H = High voltage level 
L = Low voltage level 
X = Don't care 

INPUTS/OUTPUTS 

An en 

A=B INPUTS 

INPUTS B=A 

OFF OFF 

OFF= High if pull-up resistor is connected to open 
collector output 

FUNCTION TABLE 'F642 
INPUTS 

OE TIA 

L L 

L H 

H x 
H = High voltage level 
L = Low voltage level 
X = Don't care 

INPUTS/OUTPUTS 

An Bn 

A=B INPUTS 

INPUTS B=A 

OFF OFF 

OFF= High if pull-up resistor is connected to open 
collector output 



Signetlcs FAST Products Product Specification 

Transceivers FAST 7 4F641, 74F642 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating tree-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state · -0.5 to +Vee v 
l Ao-A7 48 mA 

1our Current applied to output in Low output state l Bo- B7 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

VOH High-level output voltage 4.5 v 
l Ao-A7 24 mA 

1oL Low-level output current 1 Bo - B7 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Transceivers FAST 7 4F64 l, 7 4F642 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

UMllS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

bH High-level output current Vee= MIN, VIL= MAX, VIH =MIN, VOH=MAX 250 µA 

Vee= MIN, 
±10%Vcc 0.35 0.50 v 

AO-A7 lot_ =24mA 
±5%Vcc 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX 
±10%Vcc VIH =MIN, lot_ =48mA 0.38 0.55 v 

80-87 
lot_ =64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

Input current at T/R, OE Vee= O.OV, vi= 7.0V 100 µA 

'1 maximum 
input voltage An, 8n Vee= 5.5V, vi= 5.5V 1 mA 

T/R, OE 40 µA 
11H High-level input current Vee= MAX, vi= 2.7V 

An, 8n 20 µA 

T/R, OE -40 µA 
11L Low-level input current 

An, 8n 
Vee= MAX, vi= 0.5V 

-20 µA 

1ccH An= T/R=4.5V, OE=GND 60 90 mA 
'F641 

1ccL TIR=4.5V, An=OE=GND 78 120 mA 
1cc Supply current Vee= MAX 

An= T/~=ot=4.5V 1ccH 37 55 mA (total) 'F642 
1ccL An= T/R=4.5V, OE=GND 67 98 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vee= SV, TA= 25°C. 

AC ELECTRICAL CHARACTERISTICS for 74F641 
LIMITS 

TA= +25"C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=5V±10% 

UNIT CL :SOpF CL :SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 7.5 10 .. 0 12;5 7.5 13.0 

tPHL An to 8n Waveform 2 4.0 6.0 9.5 4.0 11.0 ns 

1PLH Propagation delay 
Waveform 2 

6.0 9.5 12.0 6.0 12.0 

1PHL 8n to An 3.5 5.5 7.5 3.5 8.0 
ns 

1PLH Propagation delay 7.0 10.5 12.5 7.0 13.0 

tPHL OE to An Waveform 4 5.0 7.0 9.0 5.0 10.0 ns 

tPLH Propagation delay 9.0 10.5 12.5 9.0 13.5 

tPHL OE to 8n 
Waveform 4 5.5 7.5 9.5 5.5 10.5 ns 
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Signetics FAST Products Product .Specification 

Transceivers FAST 7 4F64 l , 7 4F642 

AC ELECTRICAL CHARACTERISTICS for 74F642 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=5V±10% 

UNIT CL= 50pF CL= 50pF 

tPLH Propagation delay 
Waveform 1 

tPHL An to Bn 

tPLH Propagation delay Waveform 1 
tPHL Bn to An 

tPLH Propagation delay 

tPHL OE to An 
Waveform 3 

tPLH Propagation delay 
Waveform 3 

tPHL OE to Bn 

AC WAVEFORMS 

Waveform 1. Propagation delay for An to Bn or 
Bn to An ('F642) 

Waveform 3. Propagation delay for OTto 
An or Bn Outputs ('F642) 

(Bn or An inputs in High state) 

RL =soon RL =soon 

Min Typ Max Min 

9.0 11.5 13.5 9.0 
2.0 4.5 6.5 2.0 

8.5 10.5 12.5 8.5 
1.5 4.0 6.0 1.5 

8.5 10.5 12.5 8.5 
6.0 8.0 10.5 6.0 

9.0 11.5 13.5 9.0 
6.5 9.0 11.0 6.5 

Waveform 2. Propagatl0n delay for An to Bn or 
Bn to An ('F641) 

OE--i--VM f• 
~i 1-'•LHi,,--

An or Bn ~VM 

Waveform 4. Propagation delay for OE to 
An or Bn Outputs ('F641) 

(Bn or An inputs in Low state) 

Max 

14.5 
7.0 

13.0 
6.5 

13.0 
11.0 

14.0 
11.5 

ns 

ns 

ns 

ns 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLl 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

All other open 

DEFINITIONS 

L1.ov 

AL= Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 

April 6, 1989 

FAMILY 

74F 

6-614 

----tw---- AMP (V) 

----t w ----4 ov 
VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate 'w 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 
FAST Products 

FEATURES 
• Combines 'F245 and 'F374 type 

functions In one chip 
• High Impedance base inputs for 

reduced loading (70µA in High and 
Low states) 

• Independent registers for A and 8 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
Inverting data paths 

• Controlled ramp outputs for 
'F646A/'F648A 

• 3-state outputs 
• 300 mil wide 24-pin Slim Dip 

package 

DESCRIPTION 

The 74F646/646A and 74F648/648A 
Transceivers/Registers consist of bus 
transceiver circuits with 3-state outputs, 
D-type flip-flops, and control circuitry ar
ranged for multiplexed transmission of 
data directly from the input bus or from 
the internal registers. Data on the A or B 
bus will clocked into the registers as the 
appropriate clock pin goes High. Output 
Enable (OE) and DIR pins are provided to 
control the transceiver function. In the 
transceiver mode, data present at the 
high impedance port may be stored in 
either the A or B register or both. 

PIN CONFIGURATION 

'F646/646A 

TOP VIEW 

September 19, 1988 

FAST74F646, 74F646A 
7 4F648 I 7 4F648A 

Transceivers/Registers 
74F646/646A Octal Transceiver/Register, Non-Inverting (3-State) 
74F648/648A Octal Transceivers/Register, Inverting (3-State) 
Preliminary Specification for 74F646A and 74F64BA 
Product Specification for 74F646 and 74F648 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F646/648 115MHz 140mA 

7 4F646A/648A 115MHz 120mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F646N, N74F646AN, N74F648N, N74F648AN 

24-Pin Plastic SOL 1 N74F646D, N74F646AD, N74F648D, N74F648AD 

NOTE 1: Thermal mounting techniques are recommended. See SMD Process Applications 
(page 17) for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao - Al, Bo - Bl A and B inputs for 'F646/'F648 3.5/0.166 70µA/70µA 

Ao - Al, Bo - Bl A and B inputs for 'F646A/'F648A 1.0/0.033 20µA/20µA 

CPAB A-to-B clock input 1.0/0.033 20µA/20µA 

CPBA B-to-A clock input 1.0/0.033 20µA/20µA 

SAB A-to-B select input 1.0/0.033 20µA/20µA 

SBA B-to-A select input 1.0/0.033 20µA/20µA 

DIR Data flow Directional control enable input 1.0/0.033 20µA/20µA 

OE Output Enable input 1.0/0.033 20µA/20µA 
1---· 

AO-Al A outputs 750/106.7 15mA/64mA 

Bo - B7 8 outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'F646/646A 

4 5 6 7 B 
I 

9 10 11 

Ao A, ~ A3 A4 As As A7 

CPAB 

3 
23 

22 

21 

SAB 

DIR 

CPBA 
SBA 
OE 

Vee= Pin 24 

GNO. Pin 12 

20 19 18 17 16 15 14 13 

6-615 

LOGIC SYMBOL(IEEE/IEC) 

'F646/646A 

853-1124-94384 



Slgnetlcs FAST Products 

Transceivers/Registers 

PIN CONFIGURATION 

'F648/648A 

CPAB Vee 

SAB CPBA 

DIR SBA 

A1 a.. 
A2 Bi 

A:i Bi 

A.c Bs 

At Be 

At II& 

A7 

QND a, 

TOPVIEW 

The select (SAB, SBA) pins determine 
whether data is stored or transfered 
through the device in real-time.The DIR 
determines which bus will receive data 
when the OE is active Low. In the isola
tion mode (OE• High), data from Bus A 

Preliminary Specification for 74F646A and 74F648A 
Product Specification for 74F646 and 74F648 

FAST74F646,74F646A,74F648,74F648A 

LOGIC SYMBOL 

3 
23 
22 
21 

CPAB 

Vcc·Pln24 
GND• Pin 12 

'F648/648A 

4 I 8 7 8 I 10 11 

Ao A1 ~ 4:s A4 Aa 4e A, 

fllilllr 
20 11 18 17 11 11 14 13 

may be stored in the B register and/or 
data from Bus B may be stored in the A 
register. When an output function is dis
abled, the input function is still enabled 
and may be used to store and transmit 
data. Only one of the two busses , A or B 

LOGIC SYMBOL{IEEE/IEC) 

'F648/648A 

may be driven at a time. The following 
examples demonstrates the four funda
mental bus-management functions that 
can be performed with the 'F646/646A 
and 'F648/648A. 

REAL TIME BUS TRANSFER 
BUS BTOBUSA 

REAL TIME BUS TRANSFER 
BUSATOBUSB 

STORAGE FROM 
A,B,ORAANDB 

TRANSFER STORED DATA 
TOA ORB 

BUSB BUSA 

~ 
~ .DIR CPAB CPBA SAB SBA 
L H X X L X 

September 19, 1988 

~ 
lH: DIR CPAB CPBA SAB SBA 
L H t X L X 
L X X t X X 
H X t t X X 

6-616 

lH: DIR CPAB CPBA SAB SBA 
L L H Horl X H 
L H Horl X H X 



Signetlcs FAST Products 

Transceivers/Registers 

FUNCTION TABLE 

INPUTS 

OE DIR CPAB 

x x i 
x x x 
H x i 
H x Hor L 

L L x 
L L x 

L H x 
L H Hor L 

H= High voltage level 
L= Low voltage level 
X=Don't care 

CPBA 

x 
i 

i 
Hor L 

x 
Hor L 

x 
x 

i =Low-to-High clock transition 

SAB SBA 

x x 
x x 
x x 
x x 
x L 
x H 

L x 
H x 

Preliminary Specification for 74F646A and 74F648A 
Product Specification for 74F646 and 74F648 

FAST 74F646, 74F646A, 74F648, 74F648A 

DATA 1/0 OPERATING MODE 

AO-A7 Bo·B7 'F646/646A 'F648/648A 

Input Unspecified* Store A, 8 unspecified* Store A, 8 unspecified* 

Unspecified* Input Store 8, A unspecified* Store 8, A unspecified* 

Input Input Store A and 8 data Store A and 8 data 
Isolation, hold storage Isolation, hold storage 

Output Input Real time 8 data to A bus Real time B data to A bus 
Stored 8 data to A bus Stored B data to A bus 

Input Output Real time A data to 8 bus Real time A data to 8 bus 
Stored A data to 8 bus Stored A data to 8 bus 

*=The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enable, 
i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 

LOGIC DIAGRAM 

.20 l\i 

To 7 oth• ch .. nel• 

DIR 

CPBA 

SBA 
CPAB 

SAB 

To 7 oth• ch9nn ... 

20 l\i 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

--

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
··-· 

1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65to+150 oc 
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Signetlcs FAST Products 

Transceivers/Registers 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

llK Input clamp current 

1oH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature range 

Preliminary Specification tor /4f-646A and 74r648A 
Product Specification for 74F646 and 74F648 

FAST 74F646, 74F646A, 74F648, 74F648A 

LIMITS 

Min Nom Max 
UNIT 

4.5 5.0 5.5 v 

2.0 v 

0.8 v 

-18 mA 

-15 mA 

64 mA 

0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.4 v 
Vee= MIN, 

'oH=-3mA 
VOH High-level output voltage V1L =MAX, ±5%Vcc 2.7 3.4 v 

V1H =MIN 
loH=-15mA ±10%Vcc 2.0 v 

Vee= MIN, 'oL=48mA ±10%Vcc 0.38 0.55 v 

VOL Low-level output voltage VIL= MAX, 

V1H =MIN 10 L=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

Input current at 
others V CC = O.OV, V1 = 7.0V 100 µA 

II maximum input voltage 
A0-A7' 80-87 Vee= MAX, vi= 5.5V 1 mA 

11H 
High-level input current OE, DIR Vee= MAX, v 1 = 2.?V 20 µA 

CPA8,CP8A 
11L 

Low-level input current SA8,S8A Vee= MAX, vi= 0.5V -20 µA 

1oZH + 11H 
Off-state output current, 

Vee= MAX, Vo= 2.7V 70 µA High-level voltage applied A0-A7' 80-87 Off-state output current, 
1ozH + 11L Low-level voltage applied 

Vee= MAX, Vo= 0.5V -70 µA 

1os Short-circuit output current3 
Vee= MAX -100 -225 mA 

1ccH 125 165 mA 
~ 

'F646 1ccL 160 210 mA 
'F648 1-------1 

1ccz 135 160 mA 
1cc Supply current (total) 

1ccH 
Vee= MAX 

110 145 mA 
i-----

'F646A 1ccL 120 155 mA 
'F648A ~ 

1ccz 130 170 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Preliminary Specification for 74F646A and 74F648A 

Product Specification for 74F646 and 74F648 

Transceivers/Registers FAST74F646, 74F646A, 74F648, 74F648A 

AC ELECTRICAL CHARACTERISTICS for 74F646 

LIMITS 

TA= +2S°C TA= 0°C to+ 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 115 90 MHz 

tPLH Propagation delay Waveform 1 5.5 7.5 10.0 5.0 11.5 ns 
tPHL CPAB or CPBA to An or Bn 5.5 8.0 10.0 5.0 11.0 

tPLH Propagation delay Waveform 2,3 4.0 6.0 9.0 4.0 10.0 ns 
tPHL An or Bn to Bn or An 4.0 6.5 9.0 4.0 10.0 

tPLH Propagation delay 5.0 7.0 8.5 4.5 10.5 

tPHL SAB or SBA to An or Bn Waveform 2,3 5.0 6.5 8.5 4.5 9.5 ns 

tPZH Output Enable time Waveform 5 5.0 7.0 10.0 4.5 11.0 

tPZL OE to An or Bn Waveform 6 6.5 8.5 11.0 6.0 12.5 ns 

tPZH Output Enable time Waveform 5 4.5 6.5 9.0 4.0 10.0 

tPZL DIR to An or Bn Waveform 6 
6.0 8.5 11.0 5.5 12.5 ns 

tPHZ Output Disable time Waveform 5 6.5 9.0 11.5 6.0 12.5 

tPLZ OE to An or Bn Waveform 6 6.5 9.0 11.5 6.0 13.5 ns 

tPHZ Output Disable time Waveform 5 5.5 8.5 11.0 4.5 13.0 ns 
tPLZ DIR to An or Bn Waveform 6 5.5 8.5 11.0 5.0 12.5 

AC SETUP REQUIREMENTS for 74F646 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= SV ±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 4 

4.5 5.0 
t:(L) An or Bn to CPAB or CPBA 4.5 5.0 ns 

th(H) Hold time, High or Low 
Waveform 4 

0 0 
th(L) An or Bn to CPAB or CPBA 0 0 ns 

~(H) Pulse width, High or Low 
Waveform 1 

4.0 4.0 
tw(L) CPAB or CPBA 6.0 6.0 

ns 
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Preliminary Specification for 74F646A and 74F648A 

Product Specification for 74F646 and 74F648 

Transceivers/Registers FAST74F646, 74F646A, 74F648,74F648A 

AC ELECTRICAL CHARACTERISTICS for 74F648 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

isYMBOL PARAMETER TEST CONDITION 
Vee= sv Vec=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL :SOOn 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 115 90 MHz 

tPLH Propagation delay 5.0 7.0 9.5 4.5 11.0 

tPHL CPAB or CPBA to An or Bn Waveform 1 5.0 7.5 9.5 4.5 11.0 ns 

tPLH Propagation delay 3.0 6.0 8.5 2.5 9.5 

tPHL An or Bn to Bn or An Waveform 2,3 4.0 6.0 8.5 3.5 9.5 ns 

tPLH Propagation delay 
Waveform 2,3 

43 TJJ -a3 43 10:-o 
ns 

tPHL SAB or SBA to An or Bn 4.5 6.5 8.5 4.5 9.5 

tPZH -,Q,utput ~naDre time Waveform 5 4.5 7.0 10.0 4.5 11.0 
Qt to An or Bn 6.0 8.5 11.0 5.5 12.5 ns 

tpzi_ Waveform 6 

tPZH Output Enable time Waveform 5 4.5 7.0 10.0 4.0 11.0 ns 
tPZI_ DIR to An or Bn Waveform 6 6.0 8.5 11.0 5.5 12.5 

tPHZ Output Disable time Waveform 5 6.0 9.0 11.5 6.0 12.5 ns 
tPLZ Qt to An or Bn Waveform 6 6.0 8.5 12.0 6.0 13.5 

tPHZ Output Disable time Waveform 5 5.0 9.0 12.5 4.5 14.0 

tPLZ DIR to An or Bn Waveform 6 6.0 9.0 12.5 5.0 14.0 ns 

AC SETUP REQUIREMENTS for 74F648 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max ·Min Max 

t
8
(H) Setup time, High or Low 

Waveform 4 
4.0 5.0 

t
8
(L) An or Bn to CPAB or CPBA 4.0 5.0 ns 

~(H) Hold time, High or Low 
Waveform 4 

0 0 
~(L) An or Bn to CPAB or CPBA 0 0 ns 

~(H) Pulse width, High or Low 
Waveform 1 

3.5 4.0 
~(L) CPAB or CPBA 6.5 7.0 

ns 
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Preliminary Specification for 74F646A and 74F648A 

Product Specification for 74F646 and 74F648 

Transceivers/Registers FAST74F646,74F646A,74F648,74F648A 

AC ELECTRICAL CHARACTERISTICS for 74F646A/74F648A 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 115 90 MHz 

tPLH Propagation delay Waveform 1 3.0 4.0 8.0 4.5 9.5 ns 
tPHL CPAB or CPBA to An or Bn 3.0 4.5 8.0 4.0 9.5 

tPLH Propagation delay Waveform 2,3 2.0 3.5 7.5 2.5 8.0 ns 
tPHL An or Bn to Bn or An 2.0 3.0 7.5 2.0 8.0 

tPLH Propagation delay 2.0 3.5 7.5 4.5 9.0 

tPHL SAB or SBA to A nor Bn Waveform 2,3 2.0 3.0 7.5 4.5 9.0 ns 

tPZH Output Enable time Waveform 5 2.0 3.0 7.0 4.5 8.5 

tPZL OE to An or Bn Waveform 6 2.0 3.0 7.0 4.5 8.5 ns 

tPZH Output Enable time Waveform 5 2.0 3.0 7.0 4.0 8.5 

tPZL DIR to An or Bn 2.0 3.0 7.0 4.0 8.5 ns 
Waveform 6 

tPHZ Output Disable time Waveform 5 2.0 3.0 7.0 5.0 8.5 

tPLZ OE to An or Bn Waveform 6 2.0 3.0 7.0 5.0 8.5 ns 

tPHZ Output Disable time Waveform 5 2.0 3.0 7.0 4.0 8.5 ns 
tPLZ DIR to An or Bn Waveform 6 2.0 3.0 7.0 4.0 8.5 

AC SETUP REQUIREMENTS for 74F646A/74F648A 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :SV±10% 

UNIT CL= SOpf CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 4 4.5 5.0 
t
5
(L) An or Bn to CPAB or CPBA 4.5 5.0 ns 

th(H) Hold time, High or Low 
Waveform 4 0 0 

th(L) An or Bn to CPAB or CPBA 0 0 ns 

tw(H) Pulse width, High or Low 
Waveform 1 

4.0 4.0 
tw(L) CPAB orCPBA 6.0 6.0 

ns 
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Tra nsce ive rs/ Registers 

AC WAVEFORMS 

CPBA 
or 

CPAB 

1/f MAX 

Waveform 1. Propagation Delay, Clock Input To 
Output, Clock Pulse Width, and Maximum Clock 

Frequency 

Waveform 3. Propagation Delay, An to Bn or 
Bn to An and SBA or SAB to An or Bn 

OE~ 
DIR rt PZH i ~..&V ~ .. -0.3V 

An or en_JVM ~ov 

Waveform 5. 3-State Output Enable Time To High 
Leval And Output Disable Time From High Level 

Preliminary Specification for 74F646A and 74F648A 
Product Specification for 74F646 and 74F648 

FAST74F646, 74F646A, 74F648, 74F648A 

Waveform 2. Propagation Delay, An to Bn or 
Bn to An and SBA or SAB to An or Bn 

CPBA 
or 

CPAB 

Waveform 4. Data Setup And Hold Times 

OE~ 
An~IRB ~i .. jt-tPLZ i ---

n ~Vot.+0.3V 
Waveform 6. 3-State Output Enable Time To Low 
Leval And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.rN 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 

September 19, 1988 

FAMILY 

74F 

6-622 

lw AMP (V) 

ov 
•nil. (t,) 

trLH (t,) 

•w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
I 

Amplitude Rep.Rate tw I tTLH tTHL 

3.0V 1MHz 500nsJ 2.5ns 2.5ns 



Signetics 
FAST Products 

FEATURES 
• High Impedance NPN base inputs 

for reduced loading (20µA in High 
and Low states) 

• Independent registers for A and B 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• Open Collector outputs 
• 300 mil wide 24-pin Slim Dip 

package 

DESCRIPTION 
The 74F647 and 74F649 Transceivers/ 
Registers consist of bus transceiver cir
cuits with open-collector outputs, D-type 
flip-flops, and control circuitry arranged 
for multiplexed transmission of data di
rectly from the input bus or from internal 
registers. Data on the A or B bus will be 
clocked into the registers as the appropri
ate clock pin goes to a High logic level. 
Output Enable (OE) and DIR pins are pro
vided to control the transceiver function. 
In the transceiver mode, data present at 
the high impedance port may be stored in 
either the A or B register or both. The 
select (SAB,SBA) controls can multiplex 
stored and real-time (transparent mode) 
data.The DIR determines which bus will 
receive data when the Output Enable, OE 
is active Low. In the isolation mode (Out
put Enable, OE= High), data from Bus A 
may be stored in the B register and/or 
data from Bus B may be stored in the A 
register. 

PIN CONFIGURATION 

'F647 

CPAB Vee 

CPBA 

DIR SBA 

Ao 

A1 Bo 
A2 

A3 ~ 

A.. Ba 

As 84 

As 

B& 

GND 

TOP VIEW 

April 4, 1989 

FAST74F647, 74F649 
Tra nsce ive rs/ Registers 
74F647 Octal Transceiver/Register, Non-Inverting (Open Collector) 
74F649 Octal Transceivers/Register, Inverting (Open Collector) 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F647 65MHz 125mA 
74F649 65MHz 125mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10o/o; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F647N, N74F649N 

24-Pin Plastic SOL 1 N74F647D, N74F649D 

NOTE : 1.Thermal mounting techniques are recommended. See SMD Process Applications 
(page 17) for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 A inputs 1.0/0.033 20µA/20µA 

Bo- B7 B inputs 1.0/0.033 20µA120µA 

CPAB A-to-B clock inputs 1.0/0.033 20µA120µA 

CPBA B-to-A clock inputs 1.0/0.033 20µAl20µA 

SAB A-to-B select input 1.0/0.033 20µA/20µA 

SBA B-to-A select input 1.0/0.033 20µAl20µA 

DIR Data flow Directional control enable input 1.0/0.033 20µAl20µA 

OE Output Enable input 1.0/0.033 20µA/20µA 

AO-A7 A outputs OC/106.7 OC/64mA 

Bo- B7 B outputs OC/106.7 OC/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC=Open-Col lector 

LOGIC SYMBOL 

'F647 

4 5 6 7 8 9 10 11 

A0 A 1 A_i A3 A4 -\ A6 A7 
CPAB 

vee. Pin 24 

GND- Pin 12 

20 19 18 17 16 15 14 13 

6-623 

LOGIC SYMBOL(IEEE/IEC) 

'F647 

853-0876-96215 
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Transceivers/Registers 

PIN CONFIGURATION 

'F649 

CPAB Voe 

SAB CPBA 

DIR SBA 

Ao OE" 

A, .. 
At a, 

"3 "2 ,.. "2 .. 
.. .. 

TOP VIEW 

When an output function is disabled, the 
input function is still enabled and may be 
used to store and transmit data. Only one 

LOGIC SYMBOL 

'F649 

4 5 8 7 • • 10 11 

A0 A1 A..z A3 A4 .As A1 A7 
CPAB 

SAB 

3 DIR 
23 CPBA 

22 SBA 
21 OE 

Vee· Pin 24 
GND- Pin 12 

20 19 18 17 18 15 14 13 

of the two busses , A or B, may be driven 
at a time. The following examples dem
onstrate the four fundamental bus-man-

REAL TIME BUS TRANSFER 
BUSB TO BUSA 

REAL TIME BUS TRANSFER 
BUSATOBUSB 

STORAGE FROM 
A, B,OR A AND B 

Product Specification 

FAST 74F647, 74F649 

LOGIC SYMBOL(IEEE/IEC) 

'F649 

agement functions that can be performed 
with the 'F647 and 'F649. 

TRANSFER STORED DATA 
TOAORB 

OE DIR CPAB CPBA SAB SBA OE DIR CPAB CPBA SAB SBA OE DIR CPAB CPBA SAB SBA 
OE DIR CPAB CPBA SAB SBA 

X L L H X L X 

April 4, 1989 

x x 
x x 

x x 
I x x 

H X I X X 

6-624 

L X HorL X H 

H HorL X H X 
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Transceivers/Registers 

FUNCTION TABLE 

INPUTS 

OE DIR CPAB 

x x i 
x x x 
H x i 
H x Hor L 

L L x 
L L x 
L H Hor L 

L H x 

H= High voltage level 
L= Low voltage level 
X=Don't care 

CPBA 

x 
i 
i 

Hor L 

x 
Hor L 

x 
x 

i =Low-to-High clock transition 

SAB SBA 

x x 
x x 
x x 
x x 
x L 

x H 

L x 
H x 

Product Specification 

FAST 74F647, 74F649 

DATA 1/0 OPERATING MODE 

Ao·A7 80-87 'F647 'F649 

Input Unspecified* Store A, B unspecified* Store A, B unspecified* 

Unspecified* Input Store A, B unspecified* Store A, B unspecified* 

Store A and B data Store A and B data 
Input Input Isolation, hold storage Isolation, hold storage 

Real time B data to A bus Real time B data to A bus 
Output Input Stored B data to A bus Stored B data to A bus 

Real time A data to B bus Real time A data to B bus 
Input Output 

Stored A data to B bus Stored A data to B bus 

*=The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enable, 
i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 

LOGIC DIAGRAM 

'F647 'F649 

DIR 
CPBA =---~r---~---L,;,._-~___,h 

CPAB 
SAB -=---+-+-1.:;-...P-411( .>-. 

20 

To7-.,,,.,,,..,• 
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Transceivers/Registers FAST 74F647, 74F649 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

11K Input clamp current -18 mA 

VOH High-level output voltage 4.5 v 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range .unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

ioH High-level output current Vee= MIN, VIL= MAX, VIH =MIN, VOl--t=MAX 250 µA 

Vee= MIN IOL=48mA ±10%Vcc 0.38 0.55 v 

VOL Low-level output voltage VIL:= MAX 

V1H =MIN IOL=64mA ±5%Vcc 0.42 0.55 v 

v1 Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

Input current at others V cc =0.0V, V1 = 7.0V 100 µA 
1, maximum 

input voltage 
An' Bn Vee= 5.5V, v 1=5.5V 1 mA 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V CC = MAX, V1 = 0.5V -20 µA 

1ccH 105 145 mA 
1cc Supply current (total) 

1ccL 
Vee= MAX 

145 200 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
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Transceivers/Registers FAST 74F647, 74F649 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 
CL= SOpF CL :SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 50 65 40 

tPLH Propagation delay 10.0 15.0 18.0 10.0 19.5 

tPHL CPAB to Bn or CPBA to An Waveform 1 5.5 8.5 11.0 5.5 12.0 

tPLH Propagation delay Waveform 2 10.5 13.5 16.5 10.5 19.0 

tPHL An to Bn or Bn to An Waveform 3 4.0 7.0 9.5 4.0 10.5 

tPLH Propagation delay Waveform 2 10.5 14.5 17.5 10.5 20.0 

tPHL SBA to A orSAB to B Waveform 3 4.0 7.0 9.5 4.0 10.5 n n 

tPLH Propagation delay Waveform 2 13.0 17.0 20.0 13.0 22.5 

tPHL OE to A or B Waveform 3 6.5 10.0 12.5 6.5 13.5 n n 

tPLH Propagation delay Waveform 2 13.0 17.0 20.0 13.0 22.5 

tPHL DIR to A nor Bn Waveform 3 7.0 15.0 18.0 7.0 20.0 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V Vee= sv ±10% 
CL= 50pF CL :SOpF 

t (H) Setup time, High or Low 
t:(L) A_n_ to CPBA or B_n to CPAB 

th(H) Hold time, High or Low 
!b_(L) A_n_ to CPBA or B_n_ to CPAB 

tw(H) Pulse width, High or Low 
tw(L) CPAB or CPBA 

AC WAVEFORMS 

CPBA 
or 

ePAB 

Waveform 4 

Waveform 4 

Waveform 1 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Waveform 3. Propagation Delay, An to Bn or Bn to An 
and SBA to An or SAB to Bn 

RL =soon RL :soon 

Min Typ Max Min Max 

4.0 5.0 
4.0 5.0 

0 0 
0 0 

4.5 4.5 
6.0 6.5 

Waveform 2. Propagation Delay, An to Bn or Bn to An 
and SBA to An or SAB to Bn 

CPBA 
or 

CPAB-----
Waveform 4. Data Setup And Hold Times 

NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Signetics FAST Products Product Specification 

TransGeivers/Registers FAST 74F647, 74F649 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

18 

16 

14 

L z 
'iii 

12 .s. LJ 
v tPLH 

>-
Ill :g 10 - lZ 
c 
0 

i j..-./ t PHL 

m 
Ill a. ---1 ~ 

~ 

4 

2 

0 0 100 200 300 400 500 600 

Load resistor (Q) 

NOTE: 
When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tPLH" For example, changing the specified 
pull-up resistor value from soon to 1000 will improve the tPLH up to 50% with only a slight increase in the tPHL· However, if the value of the 
pull-up resistor is changed, the user must make certain that the total 10 L current through the resistor and the total 11L's of the receivers does not 
exceed the 10 L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

CLJ_ 
Test Circuit For Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 4, 1989 

FAMILY 

74F 

6-628 

11----1 w ---..... AMP (V) 

11----1w ---.... ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• High impedance base inputs for 

reduced loading (70µA in High and 
Low states) 

• Independent registers for A and B 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• 3-state outputs 

DESCRIPTION 

The 74F651/74F651A and 74F652/ 
74F652A Transceivers/ Registers consist 
of bus transceiver circuits with 3-state 
outputs, 0-type flip-flops, and control cir
cuitry arranged for multiplexed transmis
sion of data directly from the input bus or 
the internal registers. Data on the A or B 
bus will clocked into the registers as the 
appropriate clock pin goes High. Output 
Enable (OEAB, OEBA) and Select (SAB, 
SBA) pins are provided for bus manage
ment. 

PIN CONFIGURATION 

'F651/651A 

TOP VIEW 

November 15, 1988 

FAST 74F65 l, 74F65 l A 
74F652, 74F652A 

Transceivers/Registers 
74F651/74F651A Octal Transceiver/Register, Inverting (3-State) 
74F652/74F652A Octal Transceiver/Register, Non-Inverting (3-State) 
Preliminary Specification for 74F651A and 74F652A 
Product Specification for 74F651and74F652 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F651/74F652 110MHz 140mA 
7 4 F651A/74F652A 110MHz 120mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

24-Pin Plastic Slim Dip (300mil) N74F651N, N74F651AN, N74F652N, N74F651AN 

24-Pin Plastic SOL 1 N74F651D, N74F651AD, N74F652D, N74F652AD 

NOTE1: 
Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 74F(U.L.) 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A7 A inputs 3.5/0.116 70µA/70µA 
t---

Bo- B7 B inputs 3.5/0.116 70µA/70µA 

CPA8 A-to-8 clock input 1.0/0.033 20µA/20µA 

CPBA 8-to-A clock input 1.0/0.033 20µA/20µA 

SA8 A-to-8 select input 1.0/0.033 20µA/20µA 

SBA B-to-A select input 1.0/0.033 20µA/20µA 

OEAB A-to-8 output enable input 1.0/0.033 20µA/20µA 
·-----

~ B-to-A output enable input 1.0/0.033 20µA/20µA 
--

A
0

-A7 A outputs 750/106.7 15mA/64mA 

Bo- 87 B outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

Vee· Pin 24 
GND- Pin 12 

'F651/651A 

211 11 18 17 16 15 14 13 

6-629 

LOGIC SYMBOL(IEEE/IEC) 

'F651/651A 

853-1126-95132 



Signetics FAST Products 

Transceivers/Registers 

Preliminary Specification for 74F651A and 74F652A 
Product Specification for 74F65 l and 74F652 

FAST 74F651, 74F652, 74F651A, 74F652A 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
The following examples demonstrate 
the four fundamental bus-management 
functions that can be performed with 
the 'F651/651A and 'F652/652A. 
The select pins determine whether data 
is stored or transferred through the 
device in real time. 
The Output Enable pins determine the 
direction of the data flow. 

23 

22 
21 

Vee= Pin 24 
GND· Pin 12 

REAL TIME BUS TRANSFER 
BUSBTOBUSA 

REAL TIME BUS TRANSFER 
BUSA TO BUSB 

'F652/652A 

4 5 6 7 8 9 10 11 

20 19 18 17 16 15 14 13 

STORAGE FROM 
A, B, OR A AND B 

OEABOEilACPABCPBA SAB SBA OEAB~CPABCPBA SAB SBA OEAB ~ CPAB CPBA SAB SBA 
L L X X X L H H X X L X X H i X X X 

x x i x x 
H i X X 

LOGIC DIAGRAM 

'F652/652A 

TRANSFER STORED DATA 
TO A AND/ORB 

OEAB~CPABCPBA SAB SBA 

H L H or LH or L H H 

'F651/651A 'F652/652A 

November 15, 1988 6-630 



Signetics FAST Products 

Transceivers/Registers 

FUNCTION TABLE 

Preliminary Specification for 74F651A and 74F652A 
Product Specification for 74F651 and 74F652 

FAST 74F651, 74F652, 74F651A, 74F652A 

INPUTS DATA 1/0 OPERATING MODE 

OEAB OEBA CPAB 

L H Hor L 
L H i 

x H i 

H H i 
L x Hor L 

L L i 
L L x 
L L x 
H H x 
H H Hor L 

H L Hor L 

NOTES: 
H= High voltage level 
L= Low voltage level 

CPBA SAB SBA 

Hor L x x 
i x x 

Hor L x x 
i L x 
i x x 
i x L 

x x L 
Hor L x H 

x L x 
x H x 

Hor L H H 

An Bn 'F651/651A 'F652/652A 

Isolation Isolation 
Input Input Store A and 8 data Store A and B data 

Input Unspecified* Store A, Hold B Store A, Hold B 

Input Output Store A in both registers Store A in both registers 

Un specified* Input Hold A, Store B Hold A, Store B 

Output Input Store B in both registers Store B in both registers 

Output Input 
Real time B data to A bus Real time B data to A bus 

Stored B data to A bus Stored 8 data to A bus 

Input Output 
Real time A data to 8 bus Real time A data to B bus 

Stored A data to B bus Stored A data to B bus 

Output Output Stored A data to B bus Stored A data to B bus 
Stored B data to A bus Stored B data to A bus 

*=The data output function may be enabled or disabled by various signals at the OEBA and OEAB inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 
i =Low-to-High clock transition 
X=Don't care 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

November 15, 1988 6-631 
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Transceivers/Registers 

Preliminary Specification for 74F651A and 74F652A 
Product Specification for 74F65 l and 74F652 

FAST 74F651, 74F652, 74F651A, 74F652A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.4 v 

VOH High-level output voltage V1L =MAX 
loH=-3mA 

±5%Vcc 2.7 3.3 v 
V1H =MIN, 10H=-15mA ±10%Vcc 2.0 v 

Vee= MIN, 
±10%Vcc 0.55 v 

VOL Low-level output voltage 
VIL= MAX loL=MAX 

V1H =MIN, ±5%Vcc 0.42 0.55 v 

VIK Input clamp 'voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

Input current at others Vee= O.OV, v, = 7.0V 100 µA 
1, maximum 

input voltage AO-A7, 80-87 Vee= 5.5V, v, = 5.5V 1 mA 

11H High-level input current OEA8, ornA, Vee= MAX, v, = 2.7V 20 µA 

, Ill Low-level input current 
CPA8,CPBA 

SA8,SBA V cc = MAX, V1 = 0.5V -20 µA 

11H+1ozH 
Off-state output current High-
level voltage applied A0-A7' 

Vee= MAX, v, = 2.7V 70 µA 

11L+1oZL Off-state output current Low-
level voltage applied 

80-87 V cc = MAX, v1 = 0.5V -70 µA 

1os Short-circuit output current3 
Vee= MAX -100 -225 mA 

1ccH 
110 155 mA 
1404 1854 

1-------1 
74F651 1ccL 155 200 mA 
74F652 1654 2404 

1ce Supply 1ccz Vee= MAX 130 175 mA 
current (total) 

1ccH 110 145 mA 
74F651A 
74F652A 1ecL 

120 155 mA 

1ecz 130 170 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'as tests should be performed last. 

4. These values are for worst case only. Worst case is defined as all (16) 1/0 pins selected as outputs. When using worst case conditions thermal mounting is 

requir~. 
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Signetics FAST Products Preliminary Specification for 74F651A and 74F652A 
Product Specification for 74F65 l and 74F652 

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A 

AC ELECTRICAL CHARACTERISTICS for 74F651/74F652 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=SV±10% 

UNIT CL= SOpf CL= SOpf 
RL =soon RL = SOO.Q 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 90 110 80 MHz 

tPLH Propagation delay Waveform 1 5.0 7.0 10.5 4.5 12.5 ns 
tPHL CPAB or CPBA to An or Bn 5.5 7.5 11.0 5.0 12.0 

tPLH Propagation delay Waveform 2,3 3.0 6.0 10.0 2.5 12.0 ns 
tPHL An or Bn to Bn or An 3.0 6.0 9.0 3.0 10.0 

tPLH Propagation delay 
Waveform 2,3 

4.0 7.0 10.0 4.0 12.5 ns 
tPliL SAB or SBA to An or Bn 4.0 6.5 9.5 4.0 10.0 

tPZH Output Enable time Waveform 7 4.0 7.0 10.0 3.5 11.0 

tPZL OEAB or OEBA to An or Bn Waveform 8 6.0 10.5 12.0 5.5 13.0 ns 

tPHZ Output Disable time Waveform 7 4.5 9.5 13.0 4.0 14.5 

tPLZ OEAB or OEBA to An or Bn Waveform 8 4.5 9.0 13.0 4.0 15.5 ns 

AC SETUP REQUIREMENTS for 74F651/74F652 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV Vee= SV±10% 

UNIT CL :SOpf CL= SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 4 

4.0 5.0 
ns 

t:(L) An or Bn to CPAB or CPBA 4.0 5.0 

1t,(H) Hold time, High or Low 
Waveform 4 

0 0 ns 
th(L) An or Bn to CPAB or CPBA 0 0 

t (H) 5~1§P time, High or Low
1 

Waveform 5, 6 5.0 5.0 ns 
t:(L) A to OEAB or OEAB to C5ro 5.0 5.0 

1t,(H) Hold time, High or Low 
Waveform 5, 6 

0 0 ns 
tt;(L) ~ to OEAB or OEAB to C5ro 0 0 

\y(H) Pulse width, High or Low Waveform 1 4.5 4.5 ns 
\y(L) CPAB or CPBA 6.5 6.5 

Note: 1.Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously. 
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Product Specification for 74F651 and 74F652 

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A 

AC ELECTRICAL CHARACTERISTICS for 74F651A/74F652A 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 90 110 80 MHz 

tPLH Propagation delay Waveform 1 5.0 7.0 9.5 4.5 11.5 ns 
tPHL CPAB or CPBA to An or Bn 4.5 6.5 9.0 4.0 10.0 

tPLH Propagation delay Waveform 2,3 2.0 5.0 8.0 2.0 9.0 ns 
tPHL An or Bn to Bn or An 2.0 4.5 8.0 2.0 9.0 

tPLH Propagation delay 
Waveform 2,3 

4.0 7.0 9.0 4.0 11.5 ns 
tPH.1 SAB or SBA to An or Bn 4.0 6.5 8.5 4.0 9.0 

tPZH Output Enable time Waveform 7 4.0 7.0 9.0 3.5 10.0 

tPZL OEAB or OEBA to An or Bn Waveform 8 5.0 8.5 10.0 4.5 11.0 ns 

tPHZ Output Disable time Waveform 7 4.5 8.0 9.5 4.0 10.5 

tPLZ OEAB or OEBA to An or Bn Waveform 8 4.5 8.0 9.5 4.0 10.5 ns 

AC SETUP REQUIREMENTS for 74F651A/74F652A 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= SV ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL :SOOn 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 4 

4.0 5.0 
ns 

t:(L) An or Bn to CPAB or CPBA 4.0 5.0 

th(H) Hold time, High or Low 
Waveform 4 

0 0 ns 
th(L) An or Bn to CPAB or CPBA 0 0 

t (H) Setup time, High or LowT 
Waveform 5, 6 

5.0 5.0 ns 
t:(L) OEBA to OEAB or OEAB to OEBA 5.0 5.0 

th(H) Hold time, High or Low 
Waveform 5, 6 

0 0 ns 
th(L) OEBA to OEAB or OEAB to OEBA 0 0 

~(H) Pulse width, High or Low Waveform 1 4.5 4.5 ns 
~(L) CPAB or CPBA 6.5 6.5 

Note: 1.Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously. 
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Transceivers/Registers 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Clock Input to Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Waveform 3. Propagation Delay, An to Bn or Bn 
lo An and SAB or SBA to An or Bn 

OEAB 

Waveform s:oEiA to OEAB Setup and Hold Times 

OE8A 
OEAB 

----1...i&V OH -0.3V 

ov 
Waveform 7. 3-State Output Enable Time To High level 

And Output Disable Time From High Level 

Preliminary Specification for 74F651A and 74F652A 
Product Specification for 74F65 l and 74F652 

FAST 74F65l, 74F652, 74F651A, 74F652A 

Waveform 2. Propagation Delay, An to Bn or Bn to 
An and SAB or SBA to An or Bn 

Waveform 4. Data Setup and Hold Times 

OEAB 

OEei 

Waveform 6. OEAB t;oEBA Setup and Hold Times 

OOii" 
OEAB 

Waveform 8. 3-State Output Enable Time To Low Level 
And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

Vee 

L1.ov 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 
pulse generators. 
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FAMILY 

74F 

t w AMP (V) 

OV 

llliL(t,) 

tTLH (t,) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw 1
TLH 

1
THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High Impedance NPN base Inputs 

for redued loading (70µA In High 
and Low states) 

• Independent registers for A and B 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
Inverting data paths 

• 3-state outputs (B0-B7) or Open
Collector outputs (A

0
-A

7
) 

DESCRIPTION 

The 74F653 and 74F654 Transceivers/ 
Registers consist of bus transceiver Cir
cuits with 3-state (B_o-87) or open collec
tor (A0-~)outputs, D-type flip-flops, and 
control circuitry arranged for multiplexed 
transmission of data directly from the input 
bus or the internal registers. Data on the A 
or 8 bus will clocked into the registers as 
the appropriate clock ~es High. Out
put Enable (OEAB, OEBA) and Select 
(SAB, SBA) pins are provided for bus 
management. 

PIN CONFIGURATION 

'F653 

CPAB Vee 

SAi CPBA 

OEAB SBA 

Ao OEBA 

A, .. 
A, .. 
Ao .. 
Ao .. 
As ... 
A1 .. 
A1 .. 

ONO ., 
TOP VIEW 

February 9, 1989 

FAST 7 4F653 I 7 4F654 
Transceivers/Registers 
'F653 Octal Transceiver/Register, Inverting (3-state +Open Collector) 
'F654 Octal Transceiver/Register, Non-Inverting (3-state +Open 

Collector) 
Product Specification 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F653 90MHz 140mA 

74F654 90MHz 140mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Yee= 5V±10%; TA= 0°C to +70°C 

24-Pin Cerdip (300mil) N74F653F, N74F654F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 

PINS 
74F(U.L) 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A7 A inputs 1.0/0.033 20µA/20µA 

Bo- B7 B inputs 3.5/0.116 70µA/70µA 

CPAB A-to-B clock input 1.0/0.033 20µA/20µA 

CPBA B-to-A clock input 1.0/0.033 20µA/20µA 

SAB A-to-B select input 1.0/0.033 20µA/20µA 

SBA B-to-A select input 1.0/0.033 20µA/20µA 

OEAB A-to-B output enable input 1.0/0.033 20µA/20µA 

OEBA B-to-A output enable. input 1.0/0.033 20µA/20µA 

Ao-A7 A outputs oc /106.7 OC /64mA 

Bo- B7 B outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
0C=0pen Collector 

LOGIC SYMBOL 

CPAB 

SAB 

3 OEAB 
23 CPBA 

22 SBA 

21 OEBA 

'F653 

20 11 18 17 16 15 14 13 

Vee- Pin 24 

GND. Pin 12 

6-636 

LOGIC SYMBOL(IEEE/IEC) 

'F653 

853-0085-957 48 
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Transceivers/Registers 
' 

PIN CONFIGURATION 

'F654 

CPAB Vr;;c 

SAB CPBA 

OEAB SBA 

Ao 

A1 Ilg 

A2 a, 

A3 ~ 

A4 11:1 

A5 Bo 

Ae Bil 

A7 Be 

GND Bi 

TOP VIEW 

The following examples demonstrate the 
four fundamental bus-management 
functions that can be performed with the 

REAL TIME BUS TRANSFER 
BUS BTO BUSA 

LOGIC SYMBOL 

'F654 

4517811011 

Vee· Pin 24 

GND-Pin 12 

CPAB 

SAB 

OEAB 
CPBA 

SBA 
OEBA 

e, e1 a., e3 e4 e, e, e7 

20 11 18 17 11 15 14 13 

'F653 and 'F654.The select pins determine 
whether data is stored or transferred 
through the device in real time. 

REAL TIME BUS TRANSFER 
BUSATOBUSB 

STORAGE FROM 
A, B, OR AAND B 

Product Specification 

FAST74F653,74F654 

LOGIC SYMBOL(IEEE/IEC) 

'F654 

The output enable pins determine the 
direction of the data flow. 

TRANSFER STORED DATA 
TOA AND/ORB 

~ 
OEABO'EBACPABCPBA SAB SBA OEABOEBACPABCPBA SAB SBA OEAB~CPABCPBA SAB SBA OEAB~CPABCPBA SAB SBA 

L L X X X L H H X X L X x H t x x x H L Hor LH or L H H 
L x x t x x 
L H t x x 
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Transceivers/Registers FAST 74F653, 74F654 

FUNCTION TABLE 
INPUTS DATA 1/0 OPERATING MODE 

OEAB OEBA CPAB CPBA SAB SBA An Bn 'F653 'F654 

L H Hor L Hor L x x Isolation Isolation 
L H i i x x Input Input Store A and B data Store A and B data 

x H i Hor L x x Input Unspecified* Store A, Hold B Store A, Hold B 

H H i i L x Input Output Store A in both registers Store A in both registers 

L x Hor L i x x Unspecified* Input Hold A, Store B Hold A, Store B 

L L i i x L Output Input Store Bin both registers Store B in both registers 

L L x x x L 
Output Input 

Real time B data to A bus Real time B data to A bus 
L L x Hor L x H Stored B data to A bus Stored B data to A bus 

H H x x L x 
Input Output 

Real time A data to B bus Real time A data to B bus 
H H Hor L x H x Stored A data to B bus Stored A data to B bus 

H L Hor L Hor L H H Output Output Stored A data to B bus Stored A data to B bus 
Stored B data to A bus Stored B data to A bus 

H= High voltage level 
L= Low voltage level 
*=The data output function may be enabled or disabled by various signals at the~ and OEAB inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 
i =Low-to-High clock transition 
X=Don't care 

LOGIC DIAGRAM 

OEBA. OEBA. 'F654 

OEAB OEA.B 

CPBA. CPBA. 
SBA. SBA. 

CPAB CPA.B 
SAB SA.B 
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Signetics FAST Products Product Specification 

Transceivers/Registers FAST 74F653, 74F654 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

v,L Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

VOH High-level output voltage AO-A7 4.5 v 

1oH High-level output current 
-3 mA 

Bo- 87 
-15 mA 

IOL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Slgnetlcs FAST Products Product Specification 

Transceivers/Registers FAST 74F653, 74F654 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

IOH High-level output current AO-A7 Vee= MIN, VIL= MAX, VIH =MIN, VOH=MAX 250 µA 

Vee= MIN, ±10%Vcc 2.4 v 
VOH High-level output voltage 

80-87 VIL= MAX 
loH=-3mA 

±5%Vcc 2.7 3.3 v 
V1H =MIN, 

loH=-15mA ±10%Vcc 2.0 v 
Vee= MIN, 

±10%Vcc 0.55 v 
VOL Low-level output voltage 

VIL= MAX loL=MAX 

V1H =MIN, ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

Input current at others Vee= O.OV, v, = 7.0V. 100 µA 
1, maximum 

input voltage AO-A7' Bo-S., Vee= 5.5V, v, = 5.5V 1 mA 

11H High-level input current OEAB,O'rnA, Vee= MAX, v, = 2.7V 20 µA 
CPAB,CPBA 

11L Low-level input current SAB, SBA 
A_n-~2 Vee= MAX, v, = 0.5V -20 µA 

11H+1ozH 
Off-state current High-level Vee= MAX, Vo= 2.7V 70 µA 
volta_g_e a~ied 

80-87 
11L +1ozL Oft-state current Low-level V cc = MAX, Vo= 0.5V -70 µA 

volta__g_e a_QQJied 

1os Short-circuit output current3 80-87 Vee= MAX -100 -225 mA 

1ccH 
110 160 mA 
1404 1854 

1cc Supply current (total) 1ccL Vee= MAX 140 210 mA 
1604 2404 

1ccz 130 175 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

4. These values are for worst case only. Worst case is defined as all (16) 110 pins selected as outputs. When using worst case conditions thermal mounting is 

required. 
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Signetics FAST Products Product Specification 

Transceivers/Registers FAST 74F653, 74F654 

AC ELECTRICAL CHARACTERISTICS 

74F653, 74F654 

TA= +25"C TA = O"C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=5V±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

l Ao-A7 55 70 45 
fMAX Maximum clock frequency Waveform 1 MHz l 80-87 100 115 85 

tPLH Propagation delay Waveform 1 6.0 14.5 19.0 5.5 21.0 ns 
tPHL CPBA to An 6.0 8.0 11.0 5.5 11.5 

tPLH Propagation delay Waveform 1 5.5 7.5 10.5 5.0 12.0 ns 
tPHL CPAB to Bn 5.5 8.0 10.5 5.5 12.0 

tPLH Propagation delay 4.5 14.0 18.5 4.0 20.0 
tPHL Bn to An Waveform 3, 4 4.5 7.0 10.0 4.0 10.5 ns 

tPLH Propagation delay Waveform 3, 4 4.0 6.0 9.5 3.5 11.0 

tPHL An to B 4.0 6.5 9.5 4.0 10.0 ns 
n 

tPLH Propagation delay 
Waveform 3, 4 

5.0 15.0 18.5 4.5 21.5 
tPHL SBA to An 5.0 7.5 10.5 4.5 11.5 ns 

tPLH Propagation delay 5.0 7.0 10.0 4.5 12.0 
tPHL SAB to Bn Waveform 3, 4 5.0 7.0 10.0 4.5 10.5 ns 

tPLH Output Enable and Disable time 6.5 16.0 20.0 6.0 23.0 
tPHL OEBA to A Waveform 2 6.5 10.0 12.5 6.0 14.0 ns 

n 

tPZH Output Enable time Waveform 8 4.5 6.5 9.5 4.0 10.0 
tPZL OEABto Bn 6.0 8.0 11.0 5.5 11.5 ns 

Waveform 9 

tPHZ Output Disable time Waveform 8 6.5 9.5 13.0 6.0 14.5 
tPLZ OEAB to Bn Waveform 9 6.0 9.0 12.0 5.5 14.5 ns 

AC SETt JP _BEQUIHt:.Mt:.N_t'S_ 

74F6S3, 74F654 

TA= +2S°C TA= O"Cto +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV Vcc:SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL :Soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low Waveform 5 4.5 5.5 ns 

!s_(L) A...n:.or BJl. to CPAB or CPBA 4.5 5.0 

1t,(H) Hold time, High or Low Waveform 5 0 0 ns 
_gL) A_n_ or B_n_ to CPAB or CPBA 0 0 

t
5
(H) Setup time, High or Low 1 

Waveform 6, 7 5.0 5.0 ns 
~(L) OEBA to OEAB or OEAB to~ 5.0 5.0 

1t,(H) Hold time, High or Low Waveform 6, 7 0 0 ns 
_!h(L) OEBA to OEAB or OEAB to~ 0 0 

\y(H) Pulse width, High or Low Waveform 1 4.5 4.5 ns 
\y(L) CPAB or CPBA 6.5 6.5 

Note : 1. Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously. 
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Signetics FAST Products 

Transceivers/Registers 

AC WAVEFORMS 

CPBA 
or 

CPAB 

'-------t-PL_,~-V-M ____ _ 

Waveform 1. Propagation Delay, Clock Input to 
Output, Clock Pulse Width, and Maximum Clock 

Frequency 

V SBAorSAB 
M 

Waveform 3. Propagation Delay, An to Bn or Bn to Ail 
and SBA to An or SAB to Bn 

CPBA 
or 

CPAB-----

Product Specification 

FAST 74F653, 74F654 

Waveform 2. Enable and Disable Times for 
Open Collector Outputs 

Wav~form. 4. Propagation Delay, An to Bn or Bn to An 
and SBA to An or SAB to Bn 

Waveform 5. Data Setup And Hold Times 

OEAB 

Waveform 6. OEBA to OEAB Setup And Hold Times 

5EBA 
OEAl!I 

Waveform 8. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

ov 

OEAB 

Waveform 7. OEAB to OEBA Setup And Hold Times 

OE8A 
OEAB 

Waveform 9. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Transceivers/Registers FAST 74F653, 74F654 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

18 

16 
i_ 

NOTE: 

.. 
c 

14 

12 

> 10 
< 
-' w 
Q 

~ 8 

IL 

0 
0 

L 
v IPLH 

L'.J v 
J7 

> f:::=_j - t PHL 

100 200 300 400 500 600 

LOAD RESISTOR (Q) 

When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tPLH" For example, changing the specified 
pull-up resistor value from 500.Q to 100.Q will improve the tPLH up to 50% with only a slight increase in the tPHL· However, if the value of the 
pull-up resistor is changed, the user must make certain that the total 10 L current through the resistor and the total 11L's of the receivers do not 
exceed the 10 L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State and Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

Open Collector closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

February 9, 1989 

FAMILY 

74F 

6-643 

----tw----11 AMP (V) 

It----- t w ----41 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

F AS1 Products 

FEATURES 
• Significantly Improved AC per

formance over 'F655 and 'F656 
• High impedance NPN base Inputs 

for reduced loading (40µA in High 
and Low states) 

• Ideal in applications where high 
output drive and light bus loading 
are required (11L is 40µA vs FAST 
std of 600 A) 

• 'F655A combines 'F240 and 'F280A 
functions In one package 

• 'F656A combines 'F244 and 'F280A 
functions in one package 

• 'F655A Inverting 
'F656A Non-Inverting 

• 3-state outputs sink 64mA and 
source 15mA 

• 24-pln plastic Slim DIP (300mll) 
package 

• Inputs on one side and outputs on 
the other side simplifies PC board 
layout 

• Combined functions reduce part 
count and enhance system 
performance 

DESCRIPTION 
The 74F655A and 74F656A are octal 
buffers and line drivers with parity genera
tion/checking designed to be employed 
as memory address drivers, clock drivers, 
and bus-oriented transmitters/receivers. 
These parts include parity generator/ 
checker to improve PC board density. 

PIN CONFIGURATION 

. 'F655A 

TOP VIEW 

April 6, 1989 

FAST 7 4F655A, 7 4F656A 
Buffers/Drivers 
74F655A Octal Buffer/Driver With Parity, Inverting (3-State) 
74F656A Octal Buffer/Driver With Parity, Non-Inverting (3-State) 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F655A 6.5ns 64mA 

74F656A 6.5ns 64mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F655AN, N74F656AN 

24-Pin Plastic SOL N74F655AD, N74F656AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 2.0/0.066 40µA/40µA 

Pl Parity input 1.0/0.033 20µA/20µA 

ot0'~1'ot2 Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

E' Lo Parity outputs 750/106.7 15mA/64mA 

00-07 Data outputs ('F655A) 750/106.7 15mA/64mA 

00-07 Data outputs ('F656A) 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 
'F655A 

4 5 6 7 8 9 10 11 

pt o0 0 1 D 2 03 0 4 0 5 06 D 7 

OE 0 l:E 

23 
OE 1 l:o 
OE 2 

°o a1 ~ °a a4 °s a6 ~ 

20 19 18 17 16 15 14 13 

Vee= Pin 24 

GND. Pin 12 

6-644 

21 

22 

LOGIC SYMBOL(IEEE/IEC) 

'F655A 

853-0383-96257 



Signetics FAST Products 

Buffers/Drivers 

PIN CONFIGURATION 

'F656A 

TOP VIEW 

FUNCTION TABLE 

INPUTS 

OE
0 

OE
1 

OE2 

L L 
L L 

H x 
x H 
x x 

H= High voltage level 
L= Low voltage level 
X=Don't care 

L 
L 

x 
x 
H 

D n 
L 
H 

x 
x 
x 

Z =High impedance "off" state 

LOGIC SYMBOL 

2 
23 

'F656A 

4 5 6 7 8 9 10 11 

Pl Do 01 02 03 D4 05 o, 07 

OE0 lE 
OE 1 10 
OE2 

°a 01 <\ Q3 a4 °s a& 0, 

20 19 18 17 16 15 14 13 

Vee· Pin 24 

GND• Pin 12 

OUTPUTS 

'F655A 'F656A 

an an 
H L 
L H 

z z 
z z 
z z 

FUNCTION TABLE for PARITY OUTPUTS 

INPUTS 

Number of inputs High (Pl, D0-D
7

) 

Even ----- 0, 2, 4, 6, 8 

Odd ------1, 3, 5, 7, 9 

Any OEn=High 

H= High voltage level 
L= Low voltage level 
Z =High impedance "off" state 

April 6, 1989 

OUTPUTS 

l:E l:o 

H L 

L H 

z z 

6-645 

21 

22 

Product Specification 

FAST 74F655A, 74F656A 

LOGIC SYMBOL(IEEE/IEC) 

'F656A 



Signetics FAST Products Product Specification 

Buffers/Drivers FAST 7 4F655A, 7 4F656A 

LOGIC DIAGRAM for 'F655A 

Pl-----~ 

Do ao 

D1 01 

D2 02 

D3 03 

D4 04 

D5 05 

10 
06 Ds 

11 
07 D7 

OE 0 

OE 1 

6E2 

Vee =Pin 24 

GND =Pin 12 
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Signetics FAST Products Product Specification 

Buffers/Drivers FAST 74F655A, 74F656A 

LOGIC DIAGRAM for 'F656A 

Pl ------I 

Qi Oo 

o, o, 

02 02 

7 
03 03 

04 04 

05 05 

10 
05 05 

11 
07 07 

6Eo 

OE 1 

OE 2 

Vee =Pin 24 

GND =Pin 12 
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Signetlcs FAST Products Product Specification 

Buffers/Drivers FAST 7 4F655A~ 7 4F656A 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -15 mA 

IOL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

April 6, 1989 6-648 



Signetics FAST Products Product Specification 

Buffers/Drivers FAST 7 4F655A, 7 4F656A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.4 v 

VOH High-level output voltage VIL= MAX 
10 H=-3mA 

±5%Vcc 2.7 3.3 v 
V1H =MIN, 10 H=-15mA ±10%Vcc 2.0 v 

Vee= MIN, 
±10%Vcc 0.55 v 

VOL Low-level output voltage 
VIL= MAX loL=MAX 

VIH =MIN, ±5%Vce 0.42 0.55 v 

VIK Input clamp voltage 
Vee= MIN, '1 = llK -0.73 -1.2 v 

'1 
Input current at maximum 

V cc = O.OV, V1 = 7.0V 100 µA input voltage 

Dn 40 µA 
11H High-level input current ~ Vee= MAX, vi= 2.7V 

Pl, OEn 20 µA 

Dn -40 µA 
11L Low-level input current ~ V cc = MAX, V1 = 0.5V 

Pl, OEn -20 µA 

1oZH 
Off-state output current 

Vee= MAX, Vo= 2.7V 50 µA High-level voltage applied 

1ozL 
Off-state outhut current 
Low-level vo tage applied Vee= MAX, Vo= 0.5V -50 µA 

1os 
Short-circuit output current3 

Vee= MAX -100 -225 mA 

1ccH 50 80 mA 
~ 

1cc Supply current (total) 1ccL Vee= MAX 78 110 mA 
~ 

1eez 83 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Signetics FAST Products Product Specification 

Buffers/Drivers FAST 74F655A, 74F656A 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA = 0°c to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= 5V±10% 

UNIT CL= 50pF CL= 50pF 
RL = SOOQ RL =soon 

Min Typ Max Min Max 

tPLH PropaQ.§!tion delay 2.0 4.5 6.5 2.0 7.5 

tPHL D n to an 'F655A Waveform 2 1.0 2.5 4.0 1.0 4.5 ns 

tPLH Propagation delay 
'F656A 

2.0 4.0 6.5 2.0 7.0 

tPHL Dn to an Waveform 1 2.5 5.5 7.0 2.5 7.5 ns 

tPLH Propagation delay 5.5 10.0 13.0 5.5 14.0 

tPHL D n to LE, Lo Waveform 1 , 2 5.5 11.0 14.5 5.5 16.5 ns 
-----

Output Enable time to 4.0 7.0 10.5 4.0 11.5 PZH Waveform 3 ns 
tPZL High or Low level Waveform 4 4.0 8.0 11.0 4.0 12.0 

tPHZ Output Disable time from Waveform 3 1.5 4.5 8.0 1.5 9.0 

tPLZ High or Low level 2.0 5.0 8.0 2.0 9.0 ns 
Waveform 4 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Non-Inverting Outputs Waveform 2. Propagation Delay, Inverting Outputs 

OEn 6En 

VOL +0.3V 
ov -----. 

Waveform 5. 3·State Output Enable Time To High 
Level And Output Disable Time From High Level 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

April 6, 1989 

FAMILY 

74F 

6-650 

---- t w -----4 AMP (V) 

lw OV 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Combines 74F245 and 74F280A 

functions in one package 
• High impedance base input for 

reduced loading (70µA in High and 
Low states) 

• Ideal in applications where High 
output drive and light bus loading 
are required (11L is 70µA vs FAST 
std of 600µA) 

• 3-state buffer outputs sink 64mA 
and source 15 mA 

• Input diodes for termination effects 
• 24-pin plastic Slim Dip (300mil) 

package 

FAST 7 4F657 I 7 4F657 A 
Transceivers 
74F657/657A Octal Transceivers With 8-Blt Parity Generator/Checker 

(3-State) 
Product Specification for 7 4F657 
Preliminary Specification for 74F657A 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F657 8.0ns 100mA 

74F657A 7.0ns 100mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300 mil) N74F657N, N74F657AN 

24-Pin Plastic SOL 1 N74F657D, N74F657AD 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 

DESCRIPTION for a discussion of thermal consideration for surface mounted devices. 

The 7 4F657 is an octal transceiver featur- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
ing non-inverting buffers with 3-state 
outputs and an 8-bit parity generator/ 
checker, and is intended for bus-oriented 
applications. The buffers have a guaran
teed current sinking capability of 24mA at 
the A ports and 64mA at the B ports. The 
Transmit/Receive (T/R) input determines 
the direction of the data flow through the 
bidirectional transceivers. Transmit (ac
tive-High) enables data from A ports to B 
ports; Receive (active-Low) enables data 
from B ports to A ports. 

The 74F657A is the faster version of 
74F657. 

PIN CONFIGURATION 

TOP VIEW 

April 4, 1989 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A1 A ports 3-state inputs 3.5/0.117 70µA/70µA 

Bo- 87 B ports 3-state inputs 3.5/0.117 70µA/70µA 

PARITY Parity input 3.5/0.117 70µA/70µA 

TIA Transmit/Receive input 2.0/0.066 40µA/40µA 

ODD/EVEN Parity select input 1.0/0.033 20µA/20µA 

OE Output Enable input (active Low ) 2.0/0.066 40µA/40µA 

AO-A7 A port 3-state outputs 150/40 3.0mA/24mA 

B...a..- B_z_ B port 3-state outputs 750/106.7 15mA/64mA 

PARITY Parity output 750/106.7 15mA/64mA 

ERROR Error output 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

234588110 

A, A,Jl,A,A.A,.A,A, 

1-T!R 

OE 

OOOIEVEN 

PARITY --13 

ERROR 

e, e, e, e3 e4 e5 s, e7 

23 22 21 :Ill 17 18 15 14 

Vee· Pin 7 
GND •Pin 18, 19 

6-651 853-1125-96216 
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Transceivers 

The Output Enable (OE)input disables 
both the A and B ports by placing them in 
a high impedance condition when the OE 
input is High. The parity select (ODD/ 
EVEN) input gives the user th.a option of 
odd or even parity. systems. The parity 
(PARITY) pin is an output from the gen
erator/checker when transmitting from 
the port A to B (T/R=High) and an input 
when receiving from port B to A port (T/ 
R=Low). When transmitting (T/R=High) 
the parity select (ODD/EVEN) input is set, 
then the A port data is polled to determine 

FUNCTION TABLE 

NUMBER OF INPUTS THAT ARE HIGH 

0,2, 4,6,8 

1, 3, 5, 7 

Don't care 

H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off" state 

April 4, 1989 

the number of High bits. The parity 
(PARITY) output then goes to the logic 
state determined by the parity select 
(ODD/EVEN) setting and by the number 
of High bits on port A. For example, if the 
parity select . (ODD/EVEN) is set Low 
(even parity), and the number of High bits 
on port A is odd, then the parity (PARITY) 
output will be High, transmitting even 
parity. If the number of High bits on port A 
is even, then the parity (PARITY) output 
will be Low, keeping even parity. When in 
receive mode (T/R=Low) ·the B port is 

INPUTS INPUT/ 
OU PUT 

OE T/R ODD/EVEN PARITY 

L H H H 
L H L L 

L L H H 
L L H L 
L L L H 

L L L L 

L H H L 
L H L H 

L L H H 
L L H L 
L L L H 

L L L L 

H x x z 

6-652 

Preliminary Specification for 74F657A 
Product Specification for. 7 4F657 

FAST 74F657, 74F657 A. 

polled to determine the number of High 
bits. If parity select (ODD/EVEN) is Low 
(even pa~ity) and the number of Highs on 
port Bis: 

(1) odd and the parity (PARITY) input is 
High, then ERROR will be High, signify
ing no error. 

(2) even and the parity (PARITY) input is 
High, then ERROR will be asserted Low, 
indicating an error. 

OUTPUTS 

ERROR OUTPUTS MODE 

z Transmit 
z Transmit 

H Receive 
L Receive 
L Receive 

H Receive 

z Transmit 
z Transmit 

L Receive 
H Receive 
H Receive 

L Receive 

z 3-state 
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LOGIC DIAGRAM 

T/R 

OE 24 

Ao 

A1 

Ai 

A3 

A4 

As 
8 

A6 

A7 10 

vcc=Pin 7 

GND=Pin 18, 19 
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ABSOLUTE MAXIMUM RA TINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNll 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
11N< Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

1ouT Current applied to output in Low output state 1 AO-A7 48 mA 

l 8~87' PARITY, ERROR 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current A~Ai_ -3 mA 

8
0
87' PARITY, ERROR -15 mA 

AO-A7 24 mA 
IOL Low-level output current 

8
0
-87' PARITY, ERROR 64 mA 

TA Operating free-air temperature range 0 70 oc 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vee 2.4 v 
All outputs 

Vee= MIN 10 H=-3mA 
±5%Vee 2.7 3.4 v 

VOH High-level output voltage 
80-87' 

VIL= MAX 

V1H =MIN ±10%Vee 2.0 v 
PARITY, loH=-15mA 
ERROR ±5%Vee 2.0 v 

±10%Vee 0.35 0.50 v 
AO-A7 10 L=24mA Vee= MIN 

±5%Vee 0.35 0.50 v 
VOL Low-level output voltage V1L =MAX 

80-87' 
V1H =MIN IOL=48mA ±10%Vee 0.38 0.55 v 

PARITY, 

ERROR 10 L=64mA ±5%Vee 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at OE, T/R, Vee= O.OV, vi= 7.0V 100 µA 
ODD/EVEN 

II maximum 
input voltage AO-A7 Vee= MAX, vi= 5.5V 2 mA 

80-87 1 mA 

ODD/EVEN 20 µA 
11H High-level input current Vee= MAX, vi= 2.7V 

OE, T/R 40 µA 

ODD/EVEN -20 µA 11L Low-level input current Vee= MAX, vi= 0.5V 

OE, TIA -40 µA 
----

A0-A7' 11H+IOZH Off-state output current Vee= MAX, Vo= 2.7V 70 µA High-level voltage applied 
80-87' 

11L+1ozL Off-state output current PARITY Vee= MAX, Vo=0.5V - -70 µA Low-level voltage applied 

1oZH 
Off-state output current Vee= MAX, Vo= 2.7V 50 µA High-level voltage applied ERROR 

1ozL Off-state outhut current 
Low-level vo tage applied 

V cc = MAX, V 0 = 0.5V -50 µA 

Short-circuit AO-A7 
-60 -150 mA 

1os output current3 Vee= MAX 
-100 -225 µA 

80-87 

1ccH 
90 125 mA 

1cc Supply current (total) 1ccL 
Vee= MAX 106 150 mA 

1'cez 98 145 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS for 74F657 

TA= +2S°C 

SYMBOL PARAMETER TEST CONDITION' 
Vee= sv 
CL :SOpf 
RL =soon 

Min Typ 

tPLH Propagation delay 2.5 5.5 

tPHL An to Bn or Bn to An Waveform 2 3:0 6.0 

tPLH Propagation delay 7.0 10.0 

tPHL An to PARITY Waveform 1,2 7.0 10.0 

tPLH Propagation delay 4.5 7.5 

tPHL ODD/EVEN to PARITY, ERROR Waveform 1,2 4.5 8.0 

tPLH Propagation delay 8.0 14.0 

tPHL Bn to ERROR Waveform 1,2 8.0 14.0 

tPLH Propagation~ 8.0 11.5 

tPHL PARITY to ERRO Waveform 1,2 8.0 12.0 

tPZH Output Enable time 1 
Waveform 3 3.0 5.5 

tPZL to High or Low level Waveform 4 4.0 7.0 

tPHZ Output Disable time Waveform 3 2.0 4.5 

tPLZ from High or Low level Waveform 4 2.0 4.0 

NOTE: 

Preliminary Specification for 74F657A 
Product Specification for 74F657 

FAST 74F657, 74F657A 

LIMITS 

TA :0°C to +70°C 
Vee :SV±10% 

UNIT CL :SOpF 
RL :soon 

Max Min Max 

7.5 2.5 8.0 
7.5 3.0 8.0 ns 

14.0 7.0 16.0 
15.0 7.0 16.0 ns 

11.0 4.5 12.0 
11.5 4.5 12.5 

ns 

20.5 7.5 22.5 
20.5 7.5 22.5 

ns 

15.5 7.5 16.5 
15.5 8.0 17.0 ns 

8.0 3.0 9.0 ns 
9.5 4.0 11.0 

7.5 2.0 8.0 ns 
6.0 2.0 6.5 

1. These delay times reflect the 3-state recovery time only and not the signal through the buffers or the parity check circuitry. To assure 
YAJ.1.Q information at the ERROR pin, time must be allowed for the signal to propagate through the drivers (B to A), through the parity check 
circuitry (same as A to PARITY), and to the ERROR output. YAJJ.Q. data at the ERROR pin ~ (B to A)+ (A to PARITY). 

AC ELECTRICAL CHARACTERISTICS for 74F657A 
r I LIMITS T 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL :SOpf CL= SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 2.0 4.5 7.0 2.0 7.5 

tPHL An to Bn or Bn to An Waveform 2 2.0 4.5 7.0 2.0 7.5 ns 

tPLH Propagation delay 6.5 9.5 13.0 6.5 14.0 

tPHL An to PARITY Waveform 1 ,2 6.5 9.5 13.0 6.5 14.0 ns 

tPLH Propagation delay 4.5 7.0 10.5 4.5 11.5 

tPHL ODD/EVEN to PARITY,~ Waveform 1 ,2 4.5 7.0 10.5 4.5 11.5 ns 

tPLH PropagatiRn ~elay 7.0 12.0 18.0 6.5 19.0 

tPHL Bn to ER 0 Waveform 1,2 7.0 12.0 18.0 6.5 19.0 ns 

tPLH Propagation~ 8.0 10.5 14.0 7.0 15.0 

tPHL PARITY to ERROR Waveform 1,2 8.0 10.5 14.0 7.0 15.0 ns 

tPZH Output Enable time 1 Waveform 3 3.0 5.5 8.0 3.0 9.0 ns 
tPZL to High or Low level Waveform 4 4.0 6.5 9.0 4.0 10.0 

tPHZ Output Disable time Waveform 3 2.0 4.5 7.5 2.0 8.0 ns 
tPLZ from High or Low level Waveform 4 2.0 4.0 6.0 2.0 '6.5 

NOTE: 
1. These delay times reflect the 3-state recovery time only and not the signal through the buffers or the parity check circuitry. To assure 
YAJ.J.Q information at the ERROR pin, time ~allowed for the signal to propagate through the drivers (B to A), through the parity check 
circuitry (same as A to PARITY), and to the ERROR output . Y.A1..lO. data at the ERROR pin ~ (B to A) + (A to PARITY) . 
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AC WAVEFORMS 

An,Bn 

ODD/EVEN 
PARITY 

PARITY, ERROR 

Waveform 1. Propagation Delay for Inverting Outputs 

OE 

An,Bn 

PARITY, ERROR ____ ___, 

Waveform 3. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

An,Bn 

ODD/EVEN 
PARITY 

An,B_n __ 

PARITY, ERROR 

Preliminary Specification for 74F657 A 
Product Specification for 74F657 

FAST 74F657, 74F657 A 

Waveform 2. Propagation Delay for Non-Inverting Outputs 

OE ~>r.· >r.· 
An,Bn 

PARITY, ERROR -,. OL +0.3V 

Waveform 4. 3-State Output Enable Time To Low Level 
And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1 .SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ. 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

1PLZ closed 

1PZL closed 

All other open 

DEFINITIONS 

L1.av 
R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

Aoril 4. 1989 6-657 

----tw---- AMP (V) 

OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH 1
THL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Simultaneous anc,f independent 

Read and Write operations 

• Expandable to almost any word 
size and bit length 

• 3-state outputs 

DESCRIPTION 

The 74F670 is a 16 bit 3-state Register 
File organized as 4 words of 4 bits each. 
Separate Read and Write Address and 
Enable inputs are available, permitting si
multaneous writing into one word location 
and reading from another location. The 4-
bit word to be stored is presented to four 
data inputs. The Write Address inputs (WA 
and WB) determine the location of the 
stored word. The Write Address inputs 
should only be changed when the WE 
input is High for conventional operation. 
When the Write Enable (WE) input is Low, 
the data is entered into the addressed 
location. The addressed location remains 
transparent to the data while the WE is 
Low.Data supplied at the inputs will be 
read out in true (non-inverting) form from 
the 3-state outputs. Data and address 
inputs are inhibited when WE is High. 
Direct acquisition of data stored in any of 
the four registers is made possible by 
individual Read Address inputs (RA, RB). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is 
Low. Data outputs are in the High imped-

PIN CONFIGURATION 

TOP VIEW 

April 4, 1989 

WE 

RE 

00 

FAST 74F670 
Register File 
4X4 Register File (3-State) 
Product Specification 

TYPE TYPICAL PROPAGATION 
DELAY 

N74F670 6.5 ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

50mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°C to +70°C 

N74F670N 

N74F670D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.0/1.0 20µAI0.6mA 

WA, WB Write address inputs 1.0/1.0 20µA/0.6mA 

RA, RB Read address inputs 1.0/1.0 20µA/0.6mA 

WE Write Enable input 1.0/1.0 20µA/0.6mA 

RE Read Enable input 1.0/1.0 20µA/0.6mA 

~-~ Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

ance "off" state when the RE is High. This tors to the outputs to increase the 1
0

H cur
permits outputs to be tied together to in- rent available. Design of the Read Enable 
crease the word capacity to very large signals for the stacked devices must en
numbers. Up to 128 devices can be sure that there is no overlap in the Low 
stacked to increase the word size to 512 levels which cause more than one output 
locations by tying the 3-state outputs to- tobe active at the same time. Parallel 
gether. Since the limiting factor for ex pan- expansion to generate n-bit words is ac
sion is the output High current, further complished by driving the Enable and 
stacking is possible by tying pullup resis- address inputs of each device in parallel. 

LOGIC SYMBOL 

12 

11 

Vee· Pin 16 
GND ·Pin 8 

14 13 5 4 15 1 2 3 

WE 

RE 

10 g 7 6 

6-658 

LOGIC SYMBOL(IEEE/IEC) 

14 

13 

RAM 4X4 

1At 
2A..Q. 

3 

853-0014-96217 
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Register File 

LOGIC DIAGRAM 

WE 

vcc=pin 16 

GND=pin 8 

t.nra A 1QAQ 

Product Specification 

FAST 74F670 

6-659 
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Register File 

WORD SELECT FUNCTION TABLE 

WRITE MODE READ MODE OPERATING MODE 

we WA 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

Ra RA Word selected 

L L WordO 

L H Word 1 

H L Word 2 

H H Word3 

WRITE MODE FUNCTION TABLE 

INPUTS 

WE Dn 

L L 

L H 

H x 
H = High voltage level 
L = Low voltage level 
Ne=NO change 
X = Don't care 

INTERNAL OPERATING 
LATCHES* 

L 
Write data 

H 

NC Data latched 

MODE 

*=The write address (WA and WR) to the "Internal latches" must be 
stable while WE is Low for conventional operation. 

Product Specification 

FAST 74F670 

READ MODE FUNCTION TABLE 

INPUT INTERNAL 
~ 

RE LATCHES* 

L L 

L H 

H x 
H = High voltage level 
L = Low voltage level 
X=Don't care 

OUTPUT 

an 

L 

H 

z 

Z=High impedance"off' state 

OPERATING MODE 

Read 

Disabled 

*=The selection of the "internal latches" by Read Address (RA and 
R8) are not constrained by WE or RE operation. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
(IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
lour Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 cc 

TSTG Storage temperature -65 to +150 cc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

(OH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 cc 
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Register File FAST 7 4F670 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 

VOH High-level output voltage 
VIH =MIN, IOH = MAX ±5%Vcc 2.7 3.3 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, IOL =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

ljH High-level input current Vee= MAX, vi= 2.7V 20 µA 

Ill Low-level input current V cc = MAX, V
1 
= 0.5V -0.6 mA 

1ozH 
Off state output current, 

Vee =MAX, Vo=2.7V 50 µA 
High-level voltage applied 

1ozL 
Off state output current, V cc =MAX, V o=0.5V -50 µA 
Low-level voltage applied 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1ccH 50 70 mA 
1cc Vee= MAX 

Supply current (total) 1ccL 50 70 mA 

1ccz 55 80 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Register File FAST 74F670 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee= SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 3.5 5.5 9.0 3.0 10.0 

tPHI R..A.~to~ 4.0 5.5 8.5 3.5 9.0 
ns 

tPLH ~agation delay 
Waveform 1 

5.0 7.0 10.0 4.5 11.0 

tPHL WE to On 6.5 8.5 11.5 6.0 12.5 ns 

tPLH Propagation delay 
Waveform 1 

3.5 6.0 8.5 3.0 9.5 
tPHL Dn to On 6.0 8.0 11.0 5.5 12.5 ns 

tPZH RE Enable time Q Waveform 3 3.0 7.0 12.0 2.5 13.0 

tPZL High or Low level n Waveform 4 4.5 6.5 9.0 4.0 10.0 
ns 

tPHZ RE Disable time 0 Waveform 3 2.0 3.0 6.5 1.5 7.5 ns 
tPLZ High or Low level n Waveform 4 3.0 5.0 8.5 3.0 8.5 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA = 0°c to + 10°c 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 2 

1.5 1.5 
t:(L) Dn to positive going WE 6.0 7.0 ns 

th(H) Hold time, High or L~ 
Waveform 2 

0 0 
th(L) Dn to positive going WE 1.0 1.0 ns 

t
5
(H) Setup time, High or Low 

Waveform 2 
0 0 

t
5
(L) WA' WB to negative going WE.1 0 0 ns 

th(H) Hold time, High or Low 
Waveform 2 

0 0 
th(L) WA' WB to negative going WE.1 0 0 ns 

RE Pulse width, 
Waveform 3 tw(L) Low 6.5 8.5 ns 

NOTE 1: Write Address (W A,W8) setup time will protect the data written into the previous address. If protection of data in the previous address 

is not required, setup time for Write Address to WE can be ignored .. Any address selection sustained for the final 7ns of the WE pulse and during 
hold time for Write Address to WE will result in data being written into that location. 
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Register File 

AC WAVEFORMS 

Setup and Hold times for Write Address to 
Write Enable and data to Write Enable 

Propagation delays for Read Address to output 

WE 

a. 

Waveform1. Propagation delay, Write Enable A.nd Data To Outputs 

Waveform 2. Setup and Hold Times, Write Address To Write Enable and Data To 
Write Enable And Propagation Delay Read Address To Output 

.. 

.. 

Waveform 3. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1 .SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.ov 

----tw-----c1 

----tw-----c1 

VM = 1.5V 

Input Pulse Definition 

Product Specification 

FAST 74F670 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

April 4, 1989 6-663 

FAMILY 
Amplitude 

74F 3.0V 

Rep. Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• 16-blt serial 1/0 shift register 
• 16-bit parallel-In/serial-out con

verter 
• Recirculating serial shifting 
• Common serial data 1/0 pin 
(3-state) 

DESCRIPTION 

The 74F674 is a 16 bit shift register with 
serial and parallel load capability and 
serial output. A single pin serves alter-

I 

FAST 74F674 
Shift Register 
16-Bit Serial/Parallel-In, Serial-Out Shift Register (3-State) 
Product Specification 

TYPICAL fMAX 
TYPICAL SUPPL V CURRENT 

TYPE 
(TOTAL) 

74F674 95MHz 55mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F674N 

24-Pin Plastic SOL N74F6740 

nately as an input for serial entry or as 3- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
state serial output. In the serial out mode 
the data recirculates in the register. Chip 
Select, Read/Write and Mode inputs pro
vide control flexibility. The 'F674 
operates in one of four modes, as indi
cated in the Function Table. 

Hold : a High signal on the Chip Select 
(CS) input prevents clocking and forces 
the Serial lnpuVOutput (Sl/O) 3-state 
buffer into the high impedance state. 

Serial load : data present on the Sl/O pin 
shifts into the register on the falling edge 
of CP. Data enters the 0

0 
position and 

shifts toward 0 15 on successive clocks. 

Serial output : the Sl/O 3-state buffer is 
active and the register contents are 
shifted out from 0 15 and simultaneously 
shifted back into 0

0
. 

PIN CONFIGURATION 

cs 
CP 

R!W 

NC 

M 

Sl/0 

GND 

February 23, 1989 

TOP VIEW 

Vee 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

00-0 15 Parallel data inputs 1.0/1.0 20µA/0.6mA 

cs Chip Select input (active Low) 1.0/1.0 20µA/0.6mA 

Ci5' Clock Pulse input (active falling edge) 1.0/1.0 20µA/0.6mA 

M Mode select input 1.0/1.0 2Qg_A/0.6mA 

RNJ Read/Write input 1.0/1.0 20µA/0.6mA 

Serial data input or 3.5/1.0 70µA/0.6mA 
Sl/O 

Serial 3-state output 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

Parallel load: data present on 00- D i:> is 
entered into the register on the fa11mg 
edge of CP. The Sl/O 3-state buffer is 
active and represents the 0 15 output. 

LOGIC S'(MBOL 

7 8 I 10 1113 14 1516 17'1819 20 21 22 23 

Vee· Pir24 

GND=Pi112 

Sl/O 

6-664 

To prevent false clocking, CP must be 
Low during a Low-to-High transition of 
cs. 

LOGIC SYMBOL(IEEE/IEC) 

853-1248-92263 
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Shift Register 

LOGIC DIAGRAM 

Vee =pin 24 
GND=pin 12 

M 

CP 

FUNCTION TABLE 

CONTROL INPUTS 

cs RiW M CP 

H x x x 
L L x J, 

L H L J, 

L H H J, 

H High voltage level 
L Low voltage level 
X Don't care 

2 

Sl/O 
STATUS 

High Z 

Data in 

Data out 

Active 

J, High-to-Low transition of designated input 

ao 
CP 

OPERATING MODE 

Hold 

Serial load 

Serial output with recirculation 

Parallel load ; no shitting 

Product Specification 

FAST 74F674 

0 0 - 0 15 (7-11, 13-23) 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage _{_ --0.5 to +7.0 v 
VIN Input voltage --0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state --0.5 to +Vee v 
1ouT Current applied to output in Low output state 48 mA 

TA Operating .free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

February 23, 1989 6-665 
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Shift Register FAST 74F674 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

.. 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -3 mA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

VIH =MIN, 'oH = MAX ±5%Vcc 2.7 3.3 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

VIH = MIN, IOL =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

Sl/O 
Vee= MAX, vi= 5.5V 

II 
Input current at maximum only 

100 µA input voltage others Vee= MAX, vi= 7.0V 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1ozH +11H 
Off state output current, 

V cc =MAX, V o=2.7V 70 µA High-level voltage applied Sl/O 

1ozL +11L 
Off state output current, only 

V cc =MAX, V o=0.5V -600 µA 
Low-level voltage applied 

1os Short circuit output current3 Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX 55 80 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating .conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and"hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above ~ormal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 
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Shift Register FAST 74F674 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frquency Waveform 1 80 95 70 MHz 

tPLH Propagation delay 7.0 9.5 12.5 6.5 14.0 

tPHL CP to Sl/O Waveform 1 6.0 8.5 11.5 5.5 12.5 ns 

tPZH Output Enable time Waveform 3 
5.5 8.5 11.0 5.0 12.5 

CS to Sl/O 
ns 

tPZL Waveform 4 7.0 9.5 12.5 6.5 14.0 

tPHZ Output Disable time Waveform 3 3.0 6.0 8.5 3.0 10.0 

tPLZ CS to Sl/O Waveform 4 4.5 7.5 10.0 4.5 11.5 ns 

tPZH Output Enable time Waveform 3 6.0 8.5 11.5 5.5 13.0 

tPZL RiWto Sl/O Waveform 4 7.5 10.0 13.0 7.0 14.0 ns 

tPHZ Output Disable time Waveform 3 5.0 7.5 10.5 4.5 12.0 

tPLZ R!Wto Sl/O Waveform 4 5.5 8.0 11.0 5.0 13.5 ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= sv ±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup ti~. High or Low 2.0 2.5 
t:(L) Sl/O to CP Waveform 2 2.0 2.5 ns 

th(H) Hold tim~ High or Low 1.5 2.0 
th(L) Sl/O to CP Waveform 2 1.5 2.0 ns 

t (H) Setup J!!:!1e, High or Low 1.5 2.0 
t:(L) Dn to CP Waveform 2 1.0 1.0 ns 

th(H) Hold time, High or Low 3.0 3.0 
th(L) Dn to CP Waveform 2 4.0 4.0 ns 

t (H) Setue_time, High or Low 2.0 2.5 
t:(L) Mto CP Waveform 2 5.5 6.0 ns 

-

th(H) Hold time, High or Low ':0.0 1.0 
th(L) MtoCP Waveform 2 0.0 1.0 ns 

t
5
(L) 

Setup time, Low 
Waveform 2 8.0 9.0 ns CS to CP 

th(H) 
Hold time, High 

Waveform 2 0.0 0.0 
CS to CP ns 

t (H) CP Pulse width, 3.5 4.0 
i:(L) High or Low Waveform 1 4.5 5.0 ns 
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Shift Register 

AC WAVEFORMS 

Sl/O 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Sl/O 
ov 

Waveform 3. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Dn•CS 
M ,R/W 
Sl/O 

Product Specification 

FAST 74F674 

Waveform 2. Setup And Hold Times 

uw ~1JL1_ 
Sl/O. ~VoL+0.3V 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Your 

CLJ_ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

February 23, 1989 

FAMILY 

74F 

6-668 

tw AMP(V) 

ov 
ITHL (t,) 

ITLH (t,) 

lw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURE.S 
• 16-bit parallel-to-serial conversion 

• 16-bit serial-in, serial-out 
• Chip select control 
• Power supply current 48mA 

typical 
• Shift frequency 110 MHz typical 
• Available in 300mil-wide 24-pin 

Slim DIP package 

DESCRIPTION 

The 7 4F676 contains 1 6 flip-flops with 

FAST 74F676 
Shift Register 
16-Bit Serial/Parallel-In, Serial-Out Shift Register (3-State) 
Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F676 110MHz 48mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F676N 

24-Pin Plastic SOL N74F676D 

provision for synchronous parallel or INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
serial entry and serial output. When the 
mode (M) input is High, information pres
ent on the parallel data (D

0 
- D

15
) inputs is 

entered on the falling edge of the clock 
pulse (CP) input signal. When M is Low, 
data is shifted out of the most significant 
bit position while information present on 
the serial (SI) input shifts into the least 
significant bit position. A High signal on 
the chip select (CS) input prevents both 
parallel and serial operations. The 16 bit 

PINS 

Do - D15 

SI 

cs 

GP 

M 

so 

DESCRIPTION 

Parallel data inputs 

Serial data input 

Chip Select input (active Low) 

Clock Pulse input (active falling edge) 

Mode select input 

Serial data output 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µAI0.6mA 

1.0/1.0 20µN0.6mA 

1.0/1.0 20µAI0.6mA 

1.0/1.0 20µAI0.6mA 

1.011.0 20µN0.6mA 

50/33 1mN20mA 

shift register operates in one of three NOTE: 
modes, as indicated in the shift register One (1.0) FAST Unit Load is defined as: 20µA in the High state and o.smA in the Low state. 

Function Table. 

Hold : a High signal on the Chip Select 
(CS) input prevents clocking, and data is 
stored in the 16 registers. 

Shift/Serial load : data present on the SI 
pin shifts into the register on the falling 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

edge of CP. Data enters the 0
0 

position 
and shifts toward 0 15 on successive 
clocks finally appearing on the SO pin. 

Parallel load: data present on 0
0
-0

15 
are 

entered into the register on the falling 

LOGIC SYMBOL 

4 7 8 8 10 11 13 14 15 1& 17 18 18 20 21 22 %1 

cs 

CP 

M 

Vee· Pin 24 
GND. Pin 12 

so 

6-669 

edge of CP. The SO output represents 
the 0 15 register output. 

To prevent false clocking, CP must be 
Low during a Low-to-High transition of 
cs. 

LOGIC SYMBOL(IEEE/IEC) 

853-0284-96256 
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Shift Register 

LOGIC DIAGRAM 

Ci> ~~>-~--r~i--~---~~~--. 

cs .:,.1 -cc>-.__,-, 
M 5 ,.......~~~ 

SI 

o, 

Vee =pin 24 
GND=pin 12 

April 6, 1989 6-670 

FUNCTION TABLE 

H 
L 
x 

CONTROL INPUTS 

~ 

H 

L 

L 

M as 
x x 
L .j, 

H .j, 

High voltage level 
Low voltage level 
Don't care 

Product Specification 

FAST 74F676 

OPERA TING MODE 

Hold 

ShifVSerial load 

Parallel load 

.j, High-to-Low transition of clock input 
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Shift Register FAST 74F676 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS J_Over recommended 02_eratin_g_ free-air temperature range unless otherwise noted.l 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 

VOL Low-level output voltage 
V1H =MIN, IOL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H 
High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX 48 72 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 

well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Shift Register 

AC ELECTRICAL CHARACTERISTICS 

!SYMBOL PARAMETER 

fMAX Maximum clock frequency 

tPLH Propagation delay 

tPHL CP to SO 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER 

t (H) SetuR time, High or Low 
t!(L) SI toCP 

th(H) Hold time, High or Low 
th(L) SI to Cl5 

t (H) 
t!(L) 

Setup time, High or Low 
on to CJ5" 

th(H) Hold time, High or Low 
th(L) D to Cl5 

n 

t (H) Setu~me, High or Low 
t!(L) Mto 

th(H) Hold time, High or Low 
th(L) MtoCP 

ts(L) 
Setup time, Low 
CS to CP 

th(H) 
Hold time, High 
CS to CP 

t (H) CP Pulse width, 
~(L) High or Low 

AC WAVEFORMS 

1/f MAX 

so 

TEST CONDITION 

Waveform 1 

Waveform 1 

TEST CONDITION 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 1 

Dn•CS 
M ,SI 

Min 

100 

4.5 
5.0 

Min 

4.0 
4.0 

4.0 
4.0 

3.0 
3.0 

4.0 
4.0 

8.0 
8.0 

2.0 
2.0 

10.0 

10.0 

4.0 
6.0 

Product Specification 

FAST 74F676 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

vce=SV Vee =SV±10% 
UNIT CL :SOpf CL= SOpf 

RL =soon RL =soon 

Typ Max Min Max 

110 90 MHz 

8.0 11.0 4.5 12.0 
7.0 12.5 5.0 13.5 ns 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee :SV Vee= SV±10% 
UNIT CL :SOpf CL :SOpf 

RL =soon RL =soon 

Typ Max Min Max 

4.0 
4.0 ns 

4.0 
4.0 ns 

3.0 
3.0 ns 

4.0 
4.0 ns 

8.0 
8.0 ns 

2.0 
2.0 ns 

10.0 ns 

10.0 ns 

4.0 
6.0 ns 

Vy 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency Waveform 2. Setup And Hold Times 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Shift Register 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit ForTotem-PoleOutputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

April 6, 1989 

FAMILY 

74F 

6-673 

Product Specification 

FAST 74F676 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES for 74F711/711-1 
• Consists of five 2-to-1 Multiplexers 
• High impedance PNP base inputs 

for reduced loading (20µA in High 
and Low states) 

• Designed for address multiplexing 
of dynamic RAM and other applica
tions 

• Output inverting/non-inverting 
option 

• A 30 ohm series termination 
resistor on each output-'F711-1 

• Outputs sink 64mA ('F711 only) 

FEATURES for 74F712/712-1 
• Consists of five 3-to-1 Multiplexers 
• High impedance PNP base inputs 

for reduced loading (20µA in High 
and Low states) 

• Designed for address multiplexing 
of dynamic RAM and other applica
tions 

• A 30 ohm series termination 
resistor on each output-'F712-1 

• Outputs sink 64mA ('F712 only) 

DESCRIPTION 
The 7 4F711 /711-1 consists of five 2-to-1 
multiplexers designed for address multi
plexing for dynamic RAMs and other multi
plexing applications. The 'F711 has a 
common select (S) input, an Output En
able (OE) input and an Output Inverting 
(INV) input to control the 3-state outputs. 
The outputs source 15mA and sink 64mA. 
The 'F711-1 is same as the 'F711 except 

FAST 7 4F7 l l /7 l l - l , 
M It

. 
1
7 4F7 l 2/7 l 2-1 

u 1p exers 
74F711 Quint 2-to-1 Data Selector Multiplexer (3-State) 
74F711-1 Quint 2-to-1 Data Selector Multiplexer With 30 ohm 

Series Termination Resistors (3-State) 
74F712 Quint 3-to-1 Data Selector Multiplexer 
74F712-1 Quint 3-to-1 Data Selector Multiplexer With 30 ohm 

Series Termination Resistors 
Prel/mlnary Specification for 74F711 and .. 74F712 
P, d S ·1i· • fi 7 F7 d 7 F 2 ro uct U2._ec1 1cat1on or 4 11-1 an 4 1 -1 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
TYPE DELAY (TOTAL) 

74F711 5.5ns 26mA 

74F711-1 7.0ns 32mA 

74F712 6.0ns 19mA 

74F712-1 7.0ns 31mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F711N, N74F711-1N 
24-Pin Plastic Slim DIP (300 mil) N74F712N, N74F712-1N 
20-Pin Plastic SOL N74F711D N74F711-1D 
24-Pin Plastic SOL N74F712D, N74F712-1D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

TYPE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0 na • Dnb Data inputs 1.0/0.033 20µA/20µA 

s Select input 1.0/0.033 20µA/20µA 

'F711/ OE Output Enable input (active Low) 1.0/0.033 20µA/20µA 

'F711-1 INV Output Inverting input (active Low) 1.0/0.033 20µA/20µA 

00-04 Data outputs for 'F711 750/106.7 15mA/64mA 

00-04 Data outputs for 'F711-1 600/8.33 12mA/5mA 

0 na • Dnb' 0 nc Data inputs 1.0/0.033 20µA/20µA 

'F712/ so· s1 Select inputs 1.0/0.033 20µA/20µA 

'F712-1 00- 04 Data outputs for 'F712 750/106.7 15mA/64mA 

00-04 Data outputs for 'F712-1 600/8.33 12mA/5mA 

that it has a 30 ohm series termination NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F711/'F711-1 

TOP VIEW 

April 26, 1989 

'F711/'F711-1 

1 2 20 19 18 17 15 14 13 12 

11 

10 

s 
OE 

INV 

Vee• Pin 1& 
GND- Pin 5 

3 4 6 7 8 

6-674 

'F711fF711-1 

MUX 

853-1368-96446 
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Multiplexers 

PIN CONFIGURATION 

'F712/712-1 

TOP VIEW 

resistor on each output to reduce line 
noise and the 3-state outputs source 
12mA and sink SmA. 

The inverting (INV) input, when Low, 
changes data path to inverting in. 

To improve speed and noise immunity, 

LOGIC DIAGRAM for 'F711/711·1 

Doa 

Dob 

20 
01. 

19 
01 b 

18 
02a 

17 
02b 

15 
03a 

14 
03b 

13 
o •• 

12 
04b 

Vee· Pin 1s 
GND-Pin5 

April 26, 1989 

Preliminary Specification for 74F7l l and 74F712 
Product Specification for 7 4F7 l l- l and 7 4F7 l 2- l 

FAST 7 4F711 /711-1, 7 4F712/712-1 

LOGIC SYMBOL 

'F712/712-1 

1411 • n 11 10 22 1111 21 1112 20 14 ,, 

So 

a, 

Vee· Pin 19 
GND- Pin 6 

J 4 5 7 • 

V ccand GND side pins are used. 
The 7 4F712{!12-1 consists of five 3-to-1 
multiplexers designed for address multi
plexing for dynamic RAMs and other 
multiplexing applications. The 'F712 has 
two select (S

0
,S

1
) inputs to determine 

LOGIC SYMBOL(IEEE/IEC) 
'F712/712-1 

01 

02 

MUX 

which set of five inputs will be propagated 
to the five outputs. The outputs source 
15mA and sink 64mA. The 'F712-1 is 
same as the 'F712 except that it has a 30 
ohm series termination resistor on each 
output to reduce line noise and the out
puts source 12mA and sink 5mA. 

FUNCTION TABLE for 'F711/711-1 

INPUTS OUTPUT 

s INV OE 0 na Dnb an 

L L L data a data b daiaa 
H L L data a data b data b 

L H L data a data b dataa 

H H L data a data b data b 

3 
Oo x x H x x z 

H High voltage level 
L Low voltage level 

4 o, X Don't care 
Z High impedance "otr state 

6 
02 

7 
03 

8 
04 

6-675 
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Multiplexers 

LOGIC DIAGRAM, 'F712/712·1 

Preliminary Specification for 74F71 l and 74F712 
Product Specification for 74F71 l-l and 74F712-1 

FAST 7 4F7 l l /711-1, 7 4F7 l 2/7 l 2- l 

FUNCTION TABLE for 'F712/712·1 

Vee· Pin20 

GND· Pin 10 so s1 

INPUTS 

Ona 

OUTPUT 

Onb 0 nc an 

L L data a data b data c data a 

H L data a data b data c data b Daa 
24 

x H dataa data b data c data c Dao 
18 

Dae H High voltage level 
L Low voltage level 
X = Don't care D1a 

23 

17 
D,. 

10 
D1c 

22 
D>a 

16 
D2b 

D>c 
11 

21 
Dsa 

1~ 
Dso 

12 
Dsc 

20 
D •• 

14 
Do 

13 
D4c 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

four Current applied to output in Low output state ] 'F711, 'F712 128 mA 

'F71 1-1, 'F712-1 10 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

v,L Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

'F711, 'F712 -15 mA 
1oH High-level output current 

-12 mA 'F711-1, 'F712-1 

'F711, 'F712 64 mA 
loL Low-level output current 

'F711-1, 'F712-1 5 mA 

TA Operating free-air temperature range 0 70 oc 

April 26, 1989 
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Multiplexers 

Preliminary Specification for 74F711 and 74F712 
Product Specification for 7 4F71 l-1 and 7 4F7 l 2- 1 

FAST 7 4F7 l 1 /711- l , 7 4F7 l 2/7 l 2- 1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

'F711/ ±10%Vcc 2.4 v 
'F711-1 10H=-3mA 
'F712/ ±5%Vcc 2.7 3.4 v 

'F712-1 

'F711-1/ 
Vee= MIN, 

±10%Vcc 2.0 v 

VOH High-level output voltage 'F712-1 VIL= MAX IOH=-12mA 

only V1H =MIN, ±5%Vcc 2.0 v 

'F711/ ±10%Vcc 2.0 v 
'F712 IOH=-15mA 

only ±5%Vcc 2.0 v 

'F711/ IOL=48mA ±10%Vcc 0.38 0.55 v 
'F712 Vee= MIN, 

VOL Low-level output voltage only VIL= MAX 
IOL=64mA ±5%Vcc 0.42 0.55 v 

'F711-1/ V1H =MIN, 10L=5mA ±10%Vcc 0.38 0.55 v 
'F712-1 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximun input voltage Vee =MAX, vi= 7.0V 100 µA 

11H High-level input current Vee =MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee =MAX, vi= 0.5V -20 µA 

1ozH 
Off-state output current 

'F711/ Vee =MAX, Vo= 2.7V 50 µA High-level voltage applied 

Off-state output current 
'F711-1 

1ozL Low-level voltage applied 
only Vee =MAX, Vo= 0.5V -50 µA 

Short circuit 'F711/'F712 -100 -225 mA 
1os output current3 

'F711-1/ Vee =MAX 
-60 -150 mA 

'F712-1 

1ccH 23 35 mA 

'F711 1ccL Vee =MAX 28 40 mA 
--

1ccz 29 40 mA 

1ccH 30 40 mA 

t---
'F711-1 1ccL Vee =MAX 33 45 mA 

1cc 
Supply current 
(total) 1ccz 34 45 mA 

1ccH 16 25 mA 
'F712 Vee =MAX 

1ccL 22 33 mA 

'F712-1 
1ccH 29 40 mA 
-- Vee =MAX 

1ccL 32 45 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Preliminary Specification for 74F711 and 74F712 
Product Specification for 74F711- l and 74F712-1 

Multiplexers FAST 7 4F7 l l /71 1 -1, 7 4F7 l 2/7 l 2- 1 

AC ELECTRICAL CHARACTERISTICS for 74F711/74F711-1 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee :SV±10% 
CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1, 2 

3.5 6.5 9.5 3.0 10.5 

tPHL Dna' Dnb to an 2.0 5.5 8.5 1.5 9.0 

tPLH Propagation delay 
Waveform 1,3 

8.0 11.0 14.5 6.5 17.0 

tPHL S, lN\7 to an 5.0 9.0 12.5 5.0 13.5 

tPZH Output Enable time Waveform 4 3.5 5.5 8.0 2.5 9.0 

tPZL ~to an Waveform 5 3.5 6.5 9.0 2.5 10.5 

tPHZ Output Disable time Waveform 4 1.0 3.5 6.5 1.0 7.5 

tPLZ ~to an Waveform 5 3.0 5.5 8.0 2.5 9.5 

AC ELECTRICAL CHARACTERISTICS for 74F712/74F712-1 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 
CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1, 2 

2.5 5.0 8.0 2.0 9.0 

tPHL Dna• Dnb• Dnc to an 2.5 5.0 8.0 2.0 8.5 

tPLH Propagation delay 
Waveform 1 

8.0 10.5 13.5 7.0 16.0 

tPHL so. 81 to an 6.0 9.0 12.0 6.0 12.0 

AC WAVEFORMS 

April 26, 1989 

Dna,Dnb • nc V V Dna,~' nc V V 
S M M S M M 

n lt-tPL1~L1 n ~L1 i'-tPLH~-
an __)t"vM ~ an ~VM 

Waveform 1. Propagation Delay For Non-Inverting Output Waveform 2. Propagation Delay For Inverting Output 

Waveform 3. Propagation Delay For iNV'ToOutput 

Waveform4. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

an -,. V oi.+0.3V 

Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
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Signetics FAST Products 

Multiplexers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL+ 
Test Circuit For 3·State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 
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Preliminary Specification for 74F71 l and 74F712 
Product Specification for 74F71 l- l and 74F712- l 

FAST 7 4F7 l l /711-1, 7 4F7 l 2/7 l 2- l 

----tw----41 AMP (V) 

----tw----41 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES for 74F723/723-1 
• Consists of four 3-to-1 Multiplexers 
• High Impedance PNP base Inputs 

for reduced loading (20µA In High 
and Low states) 

• Inverting or non-Inverting data path 
capablllty by an Inverting (INV) 
Input 

• Designed for address multiplexing 
of dynamic RAM and other applica
tions 

• Multiple side pins for V cc and GND 
to reduce lead Inductance (Im
proves speed and noise Immunity) 

• 3-State outputs sink 64mA ('F723 
only) 

• 30 ohm output series termination 
resistor option-74F723-1 

FEATURES for 74F725/725-1 
• Consists of four 4-to-1 Multiplexers 

• High Impedance PNP base Inputs 
for reduced loading (20µA in High 
and Low states) 

• Equivalent to two 'F253s without 3-
state 

• Outputs sink 64mA ('F725 only) 
• 30 ohm output series termination 

resistor opt ion-7 4F725-1 

DESCRIPTION 

FAST 7 4F723/723- l, 
7 4F725/725-1 

Multiplexers 
74F723 Quad 3-to-1 Data Selector Multiplexer (3-State) 
74F723-1 Quad 3-to-1 Data Selector Multiplexer With 30 ohm 

Serles Termination Resistors (3-State) 
74F725 Quad 4-to-1 Data Selector Multiplexer 
74F725-1 Quad 4-to-1 Data Selector Multiplexer With 30 ohm 

Serles Termination Resistors 
Pre/Im/nary Specification for 74F723 and 74F725 
Product ~ecificat/on for 74F723-1and74F251-1 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPL V CURRENT 

DELAY (TOTAL) 
74F723 5.5ns 23mA 

74F723-1 7.5ns 33mA 
74F725 6.0ns 16mA 

74F725-1 7.0ns 20mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300 mil) N74F723N, N74F723-1N, N74F725N, N74F725-1N 

24-Pin Plastic SOL N74F723D, N74F723-1D, N74f725D, N74F725-1D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

TYPE PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dna' Dnb' Dnc Data inputs 1.0/0.033 20µA/20µA 

'F723/ so. s1 Select inputs 1.0/0.033 20µA/20µA 

'F723-1 INV Output Inverting input 1.0/0.033 20µA/20µA 

OE Output Enable input 1.0/0.033 20µA/20µA 

'F723 ~-~ Data outputs 750/106.7 15mA/64mA 

'F723-1 00- 03 Data outputs 600/8.33 12mA/5mA 

'F725/ Dna' Dnb' Dnc' Dnc Data inputs 1.0/0.033 20µA/20µA 

'F725-1 Select inputs 1.0/0.033 20µA/20µA 
The 74F723/723-1 consists of four 3-to-1 
multiplexers designed for address multi
plexing for dynamic RAMs and other 
multiplexing applications. Select (S0,S1) NOTE: 

'F725 

'F725-1 

so· s1 

00-03 

00- 03 

Data outputs 750/106.7 15mA/64mA 

Data outputs 600/8.33 12mA/5mA 

PIN CONFIGURATION 

'F723/'F723-1 

TOP VIEW 

April 26, 1989 

One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F723/'F723-1 

1 2 3 22 21 20 17 16 15 10 11 12 

Vee· Pin 1s. 19 
GND· Pin 6.7 

4 5 8 11 

6-680 

'F723/'F723-1 
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Multiplexers 

PIN CONFIGURATION 

'F725/'F725-1 

TOP VIEW 

inputs control which line is to be selected, 
as defined inthe Function Tablefor'F723/ 
723-1. The inverting (INV) input, when 
Low, changes data path to inverting. 

To improve speed and noise immunity, 
V cc and GND side pins are used. The 3-
state outputs sorrce 15mA and sink 

LOGIC DIAGRAM for 'F723/'F723·1 

se~14:.._ __ r::>o-----Do--~~--, 

s, ~13:...._--i:>o----Dc>----~ 

Dea 

Deo 

Dec 

22 
D,. 

21 
D,. 

20 
D,c 

17 
D2a 

16 
D,. 

15 
D2c 

10 
D3a 

11 
D3b 

12 
D3c 

Vee. Pin 10. 19 
GND· Pin 6, 7 

April 26, 1989 

Preliminary Specification for 74F723 and 74F725 
Product Specification for 74F723- l and 74F725-1 

FAST 7 4F723/723- l , 7 4F725/725-1 

LOGIC SYMBOL 

'F725/'F725-1 

1 2 s i i 21 20 11 17 1& 15 14 10 1112 13 

~~~~~~~~~~~~~~~~ 

So 
s, 

Vee. Pin 10 

GND •Pin 7 

5 S 8 I 

64mA. The 74F723-1 is same as 74F723 
except that it has a 30 ohm series termi
nation resistor on each output to reduce 
line noise and the 3-state outputs source 
12mA and sink 5mA. 
The 7 4F725/725-1 consists of four 4-to-1 
multiplexers designed for general multi
plexing purpose. The select (S

0
,S

1
) in-

LOGIC SYMBOL(IEEE/IEC) 
'F725/'F725-1 

puts control which line is to be selected, 
as defined inthe Function Tablefor'F725/ 
725-1 . The outputs source 15mA and 
sink 64mA.The 74F725-1 is same as the 
74F725 except that it has a30 ohm series 
termination resistor on each output to 
reduce line noise and the outputs source 
12mA and sink 5mA. 

FUNCTION TABLE for 'F723/'F723·1 

INPUTS OUTPUT 

so $1 iNV OE 0 na Onb 0 nc a n 

L L L L data a data b data c data a 

L L H L data a data b data c data a 

H L L L dataa data b data c data b 

H L H L data a data b data c data b 

x H L L data a data b data c datac 

x H H L data a data b data c data c 
4 

Oe 

x x x H x x x z 
H = High voltage level 
L Low voltage level 
x Don't care 

5 a, z High impedance "otr state 

6-681 
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Multiplexers 

LOGIC DIAGRAM for 'F725/'F725-1 

24 
So 

23 s, 

Doa 

Dob 

Doc 

Dod 

22 
Dia 

21 
D1b 

20 
Die 

19 
Did 

17 
D2a 

16 
D2b 

15 
D2c 

14 
D2d 

10 
D3a 

11 
D3b 

12 
D3c 

13 
D3d 

Vee· Pin 10 

GND· Pin7 

FUNCTION TABLE for 'F725/'F725-1 

INPUTS 

so s1 0 na Dnb D nc Dnd 

L l dataa data b data c data d 

H l dataa data b data c data d 

l H data a data b data c data d 

H H dataa data b data c data d 

H High voltage level 
L Low voltage level 

April 26, 1989 

OUTPUT 

an 

data a 

data b 

data c 

data d 

6-682 

Preliminary Specification for 74F723 and 74F725 
Product Specification for 74F723- l and 74F725-1 

FAST 74F723/723- l, 74F725/725-l 

5 Oo 

6 a, 

8 02 
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Signetics FAST Products 

Multiplexers 

Preliminary Specification for 74F723 and 74F725 
Product Specification for 74F723- l and 74F725- l 

FAST 7 4F723/723- l, 7 4F725/725- l 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1 'F723-1 , 'F725= 1 10 mA 
1our Current applied to output in Low output state l 'F723, 'F725 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERA TING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

'F723-1 , 'F725-1 -12 mA 
1oH High-level output current 

'F723, 'F725 -15 mA 

'F723-1, 'F725-1 5 mA 
1oL Low-level output current 

'F723, 'F725 64 mA 

TA Operating free-air temperature range 0 70 ac 
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Multiplexers 

Preliminary Specification for 74F723 and 74F725 
Product Specification for 74F723- l and 74F725- l 

FAST 7 4F723/723- l, 7 4F725/725- l 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

'F723/ ±10%Vcc 2.4 v 
'F723-1 IOH=-3mA 
'F725/ 

±5%Vcc 2.7 3.4 v 
'F725-1 

Vee= MIN, 
±10%Vcc 2.0 v 

VOH High-level output voltage 'F723-1/ VIL= MAX, IOH=-12mA 
'F725-1 

V1H =MIN ±5%Vcc· 2.0 v 

'F723/ IOH=-15mA 
±10%Vcc 2.0 v 

'F725 
±5%Vcc 2.0 v 

'F723-1/ ±10%Vcc 0.38 0.55 v 
'oL=5mA 

'F725-1 Vee= MIN, 
±5%Vcc 0.38 0.55 v 

VOL Low-level output voltage VIL= MAX, 
IOL=48mA 

'F723/ V1H =MIN ±10%Vcc 0.38 0.55 v 
'F725 IOL=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

1, Input current at maximun input voltage Vee =MAX, v, = 7.0V 100 µA 

11H High-level input current Vee =MAX, v, = 2.?V 20 µA 

1tL Low-level input current Vee =MAX, v, = 0.5V -20 µA 

1ozH 
Off-state output current 

'F723/ V cc =MAX, Vo= 2. 7V 50 µA H_!g_h-level volt~e aeelied 
'F723-1 

1ozL 
Off-state output current 

only V cc =MAX, Vo= 0.5V -50 µA 
Low-level volb!Q._e ~ied 

Short circuit 'F723/'F725 -100 -225 mA 

'os output current3 
'F723-1/ Vee =MAX 

-60 -150 mA 
'F725-1 

1ccH 19 30 mA 
r---

'F723 1ccL Vee =MAX 24 35 mA 
1-------1 

1ccz 29 35 mA 

1ccH 33 45 mA 
r---

'F723-1 1ccL Vee =MAX 33 45 mA 
1cc 

Supply current r---
(total) 1ccz 35 50 mA 

1ccH 
17 35 mA 

'F725 Vee =MAX 
1ccL 20 40 mA 

1ccH 17 35 mA 
'F725-1 vcc=MAX 

1ccL 20 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'as tests should be performed last. 
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Multiplexers 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1, 2 

tPHL Ona' Dnb' One to an 

tPLH Propagation delay 
Waveform 1, 2 

tPHL S0 , S1, INV to an 
'F723 

tPZH Output Enable time Waveform 4 

tPZL OE to an Waveform 5 

tPHZ Output Disable time Waveform 4 

tPLZ OE to an Waveform 5 

tPLH Propagation delay 
Waveform 1, 2 

tPHL Ona' Dnb' One to an 

tPLH Propagation delay 
Waveform 1, 2 

tPHL S0 , S1, INV to an 
'F723-1 

tPZH Output Enable time Waveform 4 

tPZL OE to an Waveform 5 

tPHZ Output Disable time Waveform 4 

tPLZ OE to an Waveform 5 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1, 2 

tPHL Ona' Dnb' One' Ond to an 
'F725 

tPLH Propagation delay 
Waveform 1 

tPHL S0, $ 1 to an 

tPLH Propagation delay 
Waveform 1, 2 

tPHL Ona' Onb' One' Dnd to an 
'F725-1 

tPLH Propagation delay 
Waveform 1 

tPHL S0, S1 to an 
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Preliminary Specification for 74F723 and 74F725 
Product Specification for 74F723- l and 74F725-1 

FAST 7 4F723/723- l , 7 4F725/725- l 

LIMITS 

TA= +2S°C TA :0°Cto+70°C 
Vcc=SV Vcc=SV±10% 

UNIT CL :SOpf CL= SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

1.5 3.5 6.0 1.5 7.0 
1.5 3.5 6.0 1.5 7.0 

ns 

2.0 6.5 9.5 2.0 10.0 
2.0 6.5 9.5 2.0 10.0 

ns 

2.0 4.0 7.0 2.0 8.0 
2.0 4.0 7.0 2.0 8.0 

ns 

1.5 3.0 6.0 1.5 6.5 
1.5 4.0 6.0 1.5 6.5 

ns 

3.0 6.5 9.0 3.0 10.0 
3.0 5.5 8.5 2.5 9.0 

ns 

7.0 10.5 14.0 6.0 16.0 
5.0 9.5 12.5 5.0 13.5 

ns 

3.0 5.0 8.0 2.5 8.5 
4.0 6.0 9.0 3.5 10.0 

ns 

2.0 3.5 6.5 1.0 7.5 
3.5 5.0 8.0 3.0 8.5 

ns 

LIMITS 

TA= +25°C TA= 0°c to +70°C 
Vee :SV vce=5V±10% 

UNIT CL :SOpf CL :SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

3.0 5.5 8.0 2.5 9.0 
3.0 5.0 8.0 2.5 8.5 

ns 

8.0 10.5 13.5 7.0 15.5 
6.5 8.5 11.5 6.0 12.0 

ns 

3.0 5.5 8.0 2.5 9.0 
3.0 5.0 8.0 2.5 8.5 

ns 

8.0 10.5 13.5 7.0 15.5 
6.5 8.5 11.5 6.0 12.0 

ns 
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Multiplexers 

AC WAVEFORMS 

Wavefonn 1. Propagation Delay For Non-Inverting Output 

Preliminary Specification for 74F723 and 74F725 
Product Specification for 74F723- l and 74F725- l 

FAST 7 4F723/723- l , 7 4F725/725- l 

Waveform 2. Propagation Delay For Inverting Output 

1

:~ ___ t_:_v_:_: ..... ~i--v-M ____ _ 

Wavefonn 3. Propagation Delay For INV To Output 

OE 

ov On ~0.3V 
Wavefonn 4. 3-.State Output Enable Time To High Level 

And Output Disable Time From High Level 
Wavefonn 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

NOTE: For all waveforms, V M = 1.SV. 

L1.av 
tw 

ly.._ (t,) 

1TLH (t,) 

tw 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

ov 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Quad 2-to-1 Multiplexer (two 

busses to one bus) 

• Data can flow in either direction 
between busses (A ~ B, A ~ C, 
B ~ C, B ~ A, C ~ A, C ~ B) 

• A built-in "break-before-make" 
feature eliminates current glitches 
and simplifies PC board design 

• Output Enable for each bus to 
allow flexible contention control 

• 3-State outputs sink 64mA 

DESCRIPTION 

The 7 4F732n 4F733 are Quad Data 
Multiplexers designed to provide a 
simple means to control the flow of bidi
rectional data between three data bus
ses. 

The 74F732n4F733 consist of four 
multiplexers. Each multiplexer has three 
1/0 (A , 8 , C ) pins and uses one Out
put Erfabl~ pin(OEA, OE8, OEC). There 
are two Select (S0, S 1) pins and a Direc
tion (DIR) pin to control data flow paths 
for all four multiplexers. 

With the Select control, data can flow in 
the following directions between bus
ses: A to 8, A to C, 8 to A, 8 to C, C to 

PIN CONFIGURATION 

DIR Vee 

OEA 

s1 OE8 

OEC 

A3 

83 

A1 C3 

81 A2 

c1 82 

GND 

TOP VIEW 

January 28, 1988 

FAST 74F732, 74F733 
Multiplexers 
74F732 Quad Data Multiplexer, Inverting (3-State) 
74F733 Quad Data Multiplexer, Non-Inverting (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F732 6.0ns 65mA 

74F733 6.0ns 75mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F732N, N74F733N 

20-Pin Plastic SOL N74F732D, N74F7330 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 Data inputs for Bus A 3.5/1.0 70µA/0.6mA 

Bo- 83 Data inputs for Bus 8 3.5/1.0 70µA/0.6mA 

co- c3 Data inputs for Bus C 3.5/1.0 70µA/0.6mA 

DIR Direction control input 1.0/1.0 20µA/0.6mA 

S_o._- S-1 Select inputs 1.0/1.0 20µA/0.6mA 

OEA,OEB Output Enable inputs 1.0/1.0 20µA/0.6mA 
C5EC (Active Low) 

A_o._- A--3.. Data output for Bus A 750/106.7 15mA/64mA 

8J1- 8--3.. Data output for Bus B 750/106.7 15mA/64mA 

C_o._- C..a. Data output for Bus C 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

8, A to 8 and C. A built-in "break-before- State transceivers to accomplish the 
make" feature eliminates current same function. 
glitches common to systems using 3-

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

74F732 74F733 

4 5 6 7 8 9 13 12 11 16 15 14 

18 18 

18 18 
A0 e 0 c 0 A1 e 1 c 1 

A~ e 2 c 2 A3 e 3 c 3 17 17 

DIR OEA 19 

so OEB 18 

51 OEC 17 

13 13 
12 12 

1& 

Vee= Pin 20 15 

GND =Pin 10 
14 

6-687 853-0097-92156 
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Multiplexers FAST 7 4F732, 7 4F733 

LOGIC DIAGRAM, 74F732 

Vee= Pin 20 

GND= Pin 10 

Januarv 28.1988 

DIR 

So_2 ____________ 4...._~~....-+--1~ 

s, _3 ____________ 4 ...... ":>c~-t-t--{:>o--~~o---, 

19 

OEA --+-+-++-1f-+~-----\ 

~] 
18 

OE8 ~ 
i-f= -

17 ~ 

"""-".'............ ..... ········· ···························· 

OEC 

DETAIL A 

Ao -;s--::1~ ...... lttW~-~~ 
8u-------~-+-...--1i.--->---+-+-1--+-+-+_._+-l~~l_+-+:--+-~4~~ "'-lD-i___,>---+-+-+--+--+-"--6-co 

'-t-~--t--+-t--+-+-+--+-t-~+-+-~~LJ~~~~-+-+~ 
............ --+---+-------+--+---'J : 

df 
L-----1-4t-+--+-1-+----+-+-~ !--+-----' 

l=t:!---J====--_. 
········· ···························· .· 

A, -------------+-+-+---! DETAIL A 

0, -------------+-+-+----t_,~~--~~---------~~ 

13 
A2 -------------+--t-+----t 

12 

DETAIL A 11 
t--- c2 

82 -------------+--I-+--:..,~~--~~------------.-. 

16 
A3-----------------t 

15 

DETAIL A 14 
l--C3 

83 ----------------L_ ________________ ~ 
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Multiplexers FAST 7 4F732, 7 4F733 

LOGIC DIAGRAM, 74F733 

DIR 

19 

OEA -

18

---t-t+• -f~ -:_+1-~~J-~---,--c\ ....... 

OE8 ~ 

~-
17 ~-1---;~···················································· 

OEC 

DETAIL A 

-........ 

~v II v ~ 

~ 
J 

~ 
'----+-+-+---1--1--+-----I--+-~ 1-t--

l::tl--"===~..J. 
................................................................ 

H 
...-+----1 

t-t--+--1 
A1 

DETAIL A 

81 

._ 
H--1 

13 t-t--1---1 
A2 

DETAIL A 

12 
82 

'----1 

'------1 
16 .________, 

A3 
DETAIL A 

15 

Vee· Pin 20 
83 

GND· Pin 10 
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t--- c1 

11 
t--- C2 

14 
t--- C3 
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Multiplexers FAST 74F732, 74F733 

FUNCTION TABLE 
INPUTS 

OPERATING MODE 
DIR s < 

0 s1 OEA OEB OEC 

x x x H x x Bus A disabled except for input 

x x x x H x Bus B disabled except for input 

x x x x x H Bus C disabled except for input 

L L L x H* L Data flow from Bus A to Bus C 

H L L L H*' x Data flow from Bus C to Bus A 

L L H H* x L Data flo~ from Bus B to Bus C 

H L H H* L x Data flow from Bus C to Bus B ,, 

L H :L x L H* Data flow from Bus A to Bus B 

H H L L x H* Data flow from Bus B to Bus A 

x H H x L L Data flow from Bus A to Bus B and Bus C 

x H H x H L Data flow from Bus A to Bus C 

x H H x L H Data flow from Bus A to Bus B 

H High voltage level 
L Low voltage level 
X Don't care 

If this is not High then the corresponding outputs will be High (74F732) or Low (74F733) 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 
(IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee \v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

( IK Input clamp current -18 mA 

(OH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 
, 
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Multiplexers FAST 7 4F732, 7 4F733 

DC ELECTRICAL CHARACTERISTICS JOver recommended oQeratin_g_free-air tem~ature ral'}g_e unless otherwise notedl_ 

TEST CONDITIONS 1 LIMITS 
SYMBOL PARAMETER UNIT 

Min Typz Max 

±10% Vee 2.4 v 

Vee= MIN 
IOH =-3mA 

±5% Vee 2.7 3.4 v 
VOH High-level output voltage VIL= MAX 

±10% Vee VIH =MIN 2.0 v 
IOH = -15mA 

±5% Vee 2.0 3.1 v 

Vee= MIN IOL =48mA ±10% Vee 0.38 0.55 v 
VOL Low-level output voltage VIL= MAX 

IOL = 64mA ±5% Vee 0.42 0.55 v V...Jld.= MIN 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at 
maximum input voltage Vee= MAX, vi = 7.0V 100 µA 

11H 
High-level OEA, OEB, OEC 

20 µA 
input current DIR, so· s1 Vee= MAX, vi = 2.7 v 

11L 
Low-level OEA,OEB,OEC 

-0.6 mA 
input current DIR, S

0
, S1 

Vee= MAX, vi= 0.5 v 
·+--------

1ozH + 11H 
Off-state output A-~ 
current, High-level Bo - B Vee= MAX, Vo= 2.7V 70 µA 

0 3 
voltage applied co- c3 

1ozL + 11L 
Off-state output AO-A3 
current, Low-level Bo- B3 Vee= MAX, Vo= 0.5V -0.6 mA 
voltage applied co- c3 

1os Short-circuit output current3 
Vee= MAX -100 -225 mA 

1eeH 55 80 mA 

74F732 1eeL Vee= MAX 75 105 mA 

Supply current 1eez 65 100 mA 
1ce (total) 1eeH 70 100 mA 

74F733 1eeL Vee= MAX 80 115 mA 
r---···-

1eez 80 110 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 e. 
3. Not more than one output should be shorted at a time. For testing los• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Multiplexers 

AC ELECTRICAL CHARACTERISTICS for 74F732 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1, 2 

tPHL An, Bn, en to An, Bn, en 

tPLH Propagation delay 
Waveform 1 

tPHL S0, S 1 to An, Bn, en (NINV) 

tPLH Propagation delay 
Waveform 2 

tPHL S0, S 1 to An, Bn, en (INV) 

tPZH Output Enable time from Waveform 3 

tPZL ~. 'Offi, OEC to An, Bn, en Waveform 4 

tPHZ Output Disable time from Waveform 3 

tPLZ O'EA, C5EB, 5EC to An, Bn, en Waveform 4 

tPZH Output Enable time from Waveform 3 

tPZL DIR, S0, S 1 to An, Bn, en Waveform 4 

tPHZ Output Disable time from Waveform 3 

tPLZ DIR, S0, S 1 to An, Bn, en Waveform 4 

AC ELECTRICAL CHARACTERISTICS for 74F733 

SYMBOL PARAMETER TEST CONDITION 

Min 

2.0 
1.0 

4.5 
4.5 

5.0 
2.5 

2.0 
4.0 

2.0 
2.0 

4.0 
5.5 

1.0 
1.0 

TA= +2S°C 

Vee=SV 
CL :SOpF 
RL =soon 

Typ 

4.5 
3.0 

7.0 
7.0 

7.0 
4.5 

4.5 
6.5 

4.0 
4.0 

7.5 
8.5 

6.0 
4.5 

TA= +2S°C 

Vee= sv 
CL= SOpF 
RL =soon 

Product Specification 

FAST 74F732, 74F733 

LIMITS 

Max 

8.0 
6.0 

10.0 
10.0 

10.0 
7.5 

7.5 
9.5 

7.0 
7.0 

11.0 
11.5 

9.0 
7.5 

LIMITS 

TA= 0°c to +70°C 
vee=SV±10% 

CL :SOpF 
RL =soon 

Min Max 

2.0 8.5 
1.0 6.5 

4.0 11.5 
4.0 12.0 

4.5 10.5 
2.5 8.0 

1.5 8.5 
3.5 10.0 

1.5 7.5 
2.0 7.5 

3.0 13.5 
5.0 13.5 

1.0 10.0 
1.0 8.0 

TA= 0°c to +70°C 
Vee= 5V±10% 

CL :SOpF 
RL =soon 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

Min Typ Max Min Max 

Propagation delay 

An, Bn, en to An, Bn, en 

Propagation delay 
S0, S 1 to An, Bn, en (NINV) 

Propagation delay 
S0, S 1 to An, Bn, en (INV) 

Output Enable time from 
OEA, OEB, OEe to An, Bn, en 

Output Disable time from 
OEA, OEB, OEe to An, Bn, en 

Output Enable time from 
DIR, S0 , S1 to An, Bn, en 

Output Disable time from 
DIR, S0,~S 1 to An, Bn, en 

Waveform 1, 2 

Waveform 1 

Waveform 2 

Waveform 3 
Waveform 4 

Waveform 3 
Waveform 4 

Waveform 3 
Waveform 4 

Waveform 3 
Waveform 4 

• Because of the 3-state output characteristics, the pick-off point is VOL +0.8V. 
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1.5 
1.5 

3.0 
4.0 

5.0 
3.0 

2.5 
3.5 

2.0 
2.0 

4.5 
5.5 

1.5 
7.0 

4.0 
4.0 

5.0 
6.0 

7.5 
5.0 

5.0 
5.5 

4.0 
4.5 

7.5 
8.5 

4.5 
11.5 

7.0 
7.0 

7.5 
9.0 

10.5 
8.0 

7.5 
8.5 

7.0 
7.0 

11.0 
12.0 

7.5 
14.5 

1.0 
1.0 

2.5 
3.5 

4.5 
3.0 

2.0 
3.0 

1.5 
2.0 

4.0 
5.0 

1.0 
7.0 

7.5 
7.5 

8.5 
9.5 

13.5 
8.5 

8.5 
9.0 

7.5 
7.5 

13.0 
13.5 

8.0 
16.0 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



Signetics FAST Products 

Multiplexers 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Select And Data Busses 

DIR, Sn, OEA, 

<5m.~ 

Waveform 3. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Product Specification 

FAST 7 4F732, 7 4F733 

s •. • •. • •• c.~ 

An,Bn,Cn 

Waveform 2. Propagation Delay, Select And Data Susses 

DIR, S n , OEA, 

~.~ 

~~3V 
Waveform 4. 3-State Output Enable Time To Low 

Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

c._J-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

LuN 
RL 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 
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----tw---- AMP (V) 

---- t w -----II ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate 'w tTLH 1THL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Flag set on Write signal (if desired) 
• Automatic flag set upon Read 

signal 

• Pen collectorflag status output 
• Flag status can be read via data 

bus 
• 300 mil 24 pin Slim DIP plastic 

package option 

DESCRIPTION 

The 74F755 is an octal three state regis
ter with simple handshaking logic. Data is 
latched into and read from the part in the 
same manner as the 'F37 4 or other octal 
registers with the exception that the 'F755 
has a Clock Enable pin. Handshaking can 
be performed in either a polled or interrupt 
environment by using the 0

8 
input and 

the 0
7 

or 0
8 

output. 0
8 

is latched along 
with the other data bits on the rising edge 
of the clock, but is handled differently on 
the output. The status of this bit can be 
sampled on the 0

8 
open collector output 

and used as an interrupt or other control 
function. The status of 0

8 
can also be 

sampled on the 0 7 output with the appro
priate combination of OE

0 
and OE1 for 

polled operation.The 0
8 

register is auto
matically reset when 0

0
-0

7 
are sampled, 

resetting the handshaking for the next 

PIN CONFIGURATION 

TOP VIEW 

April 22, 1988 

FAST 74F755 
Register 
Octal MailBox Register With Ready Flag (3-State) 

Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

N74F755 180MHz 60mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP {300mil) N74F755N 

24-Pin Plastic SOL N74F755D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

Do- D8 Data inputs 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active rising edge) 1.0/3.0 20µA/1.8mA 

CE Chip Enable input (active Low) 1.0/1.0 20µA/0.6mA 

'OEo.~1 Output Enable inputs (active Low) 1.0/1.0 20µA/0.6mA 

~ Open Collector output OC/40 OC/24mA 

~-~ Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC=Open Collector 

cycle. The 'F755 is equipped with a true 
Clock Enable (CE) pin. There are no 
functional restrictions on the use of the 
CE pin. CE may be cycled with the clock 
input either Low or High with no false 

LOGIC SYMBOL 

23 22 21 20 18 17 16 15 14 

13 

12 

24 

CP 

CE 

OEo 

OE1 

Vcc·Pin19 
GND-Pin 6 

2 3 4 5 7 8 9 10 11 

6-694 

clocks generated. The 'F755 can serve 
as a single chip communications channel 
with simple handshaking, or two can be 
used for a bidirectional channel. 

LOGIC SYMBOL(IEEE/IEC) 

853-0164-93019 
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Register 

LOGIC DIAGRAM 

vcc~Pin 19 

GNO:Pin 6 

April 22, 1988 

CE 

CP 

Do 

D1 

D2 

D3 

D4 

D5 

06 

D7 

D9 

OEo 

12 

23 

22 

21 

20 

18 

17 

16 

15 

14 

1 

Product Specification 

FAST 74F755 

2 Q 
0 

3 
01 

4 Q 
2 

5 Q 
3 

7 Q 
4 

8 Q 
5 

9 
06 

10 
07 

11 
09 
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Register 

FUNCTION TABLE 

INPUTS 

?>Eo ?>E, 'fE CP 

H x L t 

H x H x 
L H L t 

L H H x 
L L L + 
L L H x 
H x L i 

L H L i 

L L L i 

H High voltage level 
L Low voltage level 
X Don't care 
Z = High impedance "off' state 
i = Low-to-High clock transition 

00-07 

x 
x 
x 
x 
x 
x 

00-07 

00-07 

00-07 

+- Not a Low-to-High clock transition 

Da 

x 
x 
x 
x 
x 
x 
Os 

Os 

x 

Product Specification 

FAST 74F755 

INTERNAL 
OUTPUTS REGISTERS OPERATING MODE 

Q0-07 Qa QO.Q6 Q7 Qa 

00-07 08 z z 08 

00-07 08 z z 08 

00-07 08 z 08 08 
Hold and Read 0 8 

00-07 08 z 08 08 

00-07 L 00-06 07 L Hold and Read (00-07) 

~~ L ~~ ~ L and reset 0 8 

00-07 Os z z Os Load (00-08) 

00-07 08 z 08 08 

00-07 L 00-06 07 L Load (O_o:-0_.z_) and reset~ 

ABSOLUTE MAXIMUM RATINGS (Operation beyonJ the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

VOH High level output voltage I 0 8 only 4.5 v 
1oH High-level output current l 00-07 -3 mA 

IOL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Register FAST 74F755 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 UNIT 

Min Typ2 Max 

bH High-level output current 0 8 only Vee= MIN, VIL= MAX, VIH =MIN, VOH=MAX 250 µA 

VOH High-level output voltage 
Vee= MIN, ±10%VCC 2.4 v 

00-07 VIL= MAX loH=MAX 

V1H =MIN, ±5%VCC 2.7 3.4 v 

Vee= MIN, ±10%VCC 0.35 0.50 v 
VOL Low-level output voltage 

VIL= MAX loL=MAX 
V1H =MIN, ±5%VCC 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= 5.5V, v 1 = 7.ov 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

Others -600 µA 
11L Low-level input current Vee= MAX, vi= 0.5V 

CP -1.8 mA 

1oZH 
Off-state output current Vee= MAX, Vo= 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current 
Low-level voltage applied 00-07 Vee= MAX. Vo= 0.5V -50 µA 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1eeH 50 70 mA 

1cc Supply current (total) 1eeL Vee= MAX 65 90 mA 

1eez 60 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V cc = SV, TA = 2s0e. 
3. Not more than one output should be shorted at a time. For testing 'as• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Register FAST 74F755 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= SV ±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 165 180 160 MHz 

tPLH Propagation delay 
Waveform 1 

3.0 5.0 8.0 2.5 8.5 

tPHL CP to 0 0-07 4.5 6.5 9.5 4.0 9.5 ns 

tPLH Propagation delay Waveform 1 7.5 9.5 12.0 7.5 12.5 ns 
tPHL CP to 0 8 5.0 6.5 9.5 4.5 10.5 

tPLH Propagation delay 6.0 7.5 11J.5 5.0 11.5 

tPHL OE
1

to0
7 

Waveform 2 6.5 8.5 11.0 6.5 11.5 ns 

Propagation delay 

tPHL OEn to 0 8 (reset) Waveform 2 9.0 11.5 15.0 8.0 17.0 ns 

tPZH Output Enable time Waveform 4 7.0 9.0 12.0 6.0 13.0 

tPZL OE0 to00-07 Waveform 5 7.5 10.0 13.0 6.5 13.5 ns 

tPHZ Output Disable time Waveform 4 3.5 5.5 8.0 2.5 9.0 
OE0 to00-0

7 
4.0 6.0 9.0 3.5 9.5 ns 

tPLZ Waveform 5 

tPZH Output Enable time Waveform 4 5.5 7.5 10.5 4.5 11.5 

tPZL OE
1 

to 0 0-07 Waveform 5 6.0 8.0 11.0 5.5 12.0 ns 

tPHZ Output Disable time Waveform 4 3.0 5.0 7.5 2.5 8.5 
ns 

tPLZ OE
1 

to 0 0-07 Waveform 5 3.5 5.5 8.5 3.0 9.0 

tPZH Output Enable time Waveform 4 9.5 11.0 14.0 8.5 16.0 

tPZL OE0 to 0 7 Waveform 5 10.5 12.5 15.0 9.5 17.5 ns 

tPHZ Output Disable time Waveform 4 3.5 5.0 8.0 2.5 8.5 

tPLZ OE0 to 0 7 3.5 5.5 8.0 3.5 8.5 ns 
Waveform 5 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= sv±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 3.5 4.0 
t:(L) Dn to CP Waveform 3 3.0 3.0 ns 

~(H) Hold time, High or Low 
Waveform 3 

0.0 0.0 
th(L) Dn to CP 0.0 0.0 ns 

t (H) Setup time, High or Low 0.0 0.0 
t:(L) CE to CP Waveform 3 0.0 1.0 ns 

th(H) Hold time, High or Low 
Waveform 3 

2.0 2.5 
th(L) CE to CP 3.0 3.0 ns 

~(H) CP Pulse width, High or Low Waveform 1 3.0 3.0 ns 
~(L) 3.5 4.0 

~(L) OE0 Pulse width.Low Waveform 2 6.5 8.5 ns 

~(L) OE
1 

Pulse width, Low Waveform 2 5.5 6.5 ns 

tREC Recovery time, OEn to CP Waveform 2 5.0 5.5 ns 
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AC WAVEFORMS 

Waveform1. 
Propagation Delay, Clock Input To Output, Clock 

Pulse Width, and Maximum Clock Frequency 
Wavefonn 2. Output Enables Pulse Width, 
Output Enables to 08 Output Delay and 

Output Enables to Clock ad Chip Enable Recovery Time 

Dn, Ce' ~~~~-~~?=Z?=Z~ 
""~"""~..._;;;,--....-;c.q:"""'~" 

CP 

Waveform 3. Data Setup And Hold Times 

Waveform 4. 3·State Output Enable Time To High Level 
And Output Disable Time From High Level 

Waveform 5. 3·State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

CL-1-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L-o1.av -----t w ----

tw 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Octal bus Interface 
• Open collector versions of 74F240, 

74F241and74F244 

DESCRIPTION 

FAST 74F756, 74F757, 74F760 
Buffers 
74F756 Octal Inverter Buffer (Open Collector) 
74F757 Octal Buffer (Open Collector) 
74F760 Octal Buffer (Open Collector) 

.Product·Speclflcatlon 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F756 9.0ns 40mA 

74F757 · 9.0ns 45mA 

74F760 9.0ns 45mA 

The 74F756, 74F757 and 74F760 are ORDERING INFORMATION 
octal buffers that are ideal for driving bu$ 
lines of buffer memory address registers. 
The 7 4F756 is the open collector version 
of 74F240, 74F757 is the open collector 
version of 7 4F241 and 7 4F760 is the open 
collector version of 74F244. These de-

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

COMMERCIAL RANGE 
V cc= 5V±10%; TA= 0°c to +70°C 

N74F756N, N74F757N, N74F760N 

N74F7560, N74F757D, N74F7600 

vice~ature two Output Enables, OEa INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
and OEb(orOEb for the 'F757), each con-
trolling four of the outputs. 

PIN CONFIGURATION 

74F756 

April 11, 1989 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1an' 1bn Data inputs 1.0/1.67 20µA/1.0mA 

OEa OEb Output enable input (active Low ) 1.0/1.67 20µA/1.0mA 

OEb Output enable input (active High 'F757) 1.0/1.67 20µA/1.0mA 

Yan' ybn Data outputs ('F757, 'F760) OC/106.7 OC/64mA 

Yan' ybn Data outputs ('F756) OC/106.7 OC/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC= Open Collector 

LOGIC SYMBOL 

OE a 

Vee· Pin 20 
GNO. Pin 10 

74F756 

2 4 6 8 17 15 13 11 

18 16 14 12 3 5 7 9 

6-700 

LOGIC SYMBOL(IEEE/IEC) 

74F756 

853-0270-96317 



Signetics FAST Products 

Buffers 

PIN CONFIGURATION 

74F757 

PIN CONFIGURATION 

74F760 

April 11, 1989 

LOGIC SYMBOL 

19 

Vee· Pin 20 
GND- Pin 10 

74F757 

2 4 6 8 17 15 13 11 

I ao I a1 I a2 I a31 bOI b11 b2 I b3 

18 16 14 12 3 5 7 9 

LOGIC SYMBOL 

19 

Vee· Pin 20 
GND- Pin 10 

74F760 

2 4 6 8 17 15 13 11 

I aol a1 I a2 I a3 I bOI b11 b21 b3 

18 16 14 12 3 5 7 9 

6-701 

Product Specification 

FAST 74F756, 74F757, 74F760 

LOGIC SYMBOL(IEEE/IEC) 

74F757 

LOGIC SYMBOL(IEEE/IEC) 

74F760 
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Buffers 

LOGIC DIAGRAM 

74F756 

I aO ~ 

I a1 

I a2 

I a3 

OE'. 

I b1 

lb2 

I b3 

Vee· Pin 20 
GND- Pin 10 

16 

14 

12 

5 

7 

Yao I ao 

Ya1 I a1 

Ya2 I a2 

Ya3 I a3 

OE". 

Ybo 

Yb1 

Yb2 

yb3 I b3 

FUNCTION TABLE, 74F756 
INPUTS OUTPUTS 

oe
1 1. OEb lb Y. Yb 

L L L L H H 

L H L H L L 

H x H x H(off) H(off) 

FUNCTION TABLE, 74F757 
INPUTS OUTPUTS 

oe
1 1. OEb lb Y. Yb 

L L H L L L 

L H H H H H 

H x L x H(off) H(off) 

H High voltage level 
L low voltage level 
X Don't care 

April 11, 1989 

Product Specification 

FAST 74F756, 74F757, 74F760 

74F757 74F760 

18 

~ Yao I aO Yao 

16 
Ya1 I a1 

16 
Ya1 

14 ya2 14 
'•2 Ya2 

12 
Ya3 12 

'•3 Ya3 

OE'. 

ybO lbO~ y bO 

Yb1 
lb1 Yb1 

7 
Yb2 7 lb2 y b2 

9 
yb3 9 

yb3 

FUNCTION TABLE, 74F760 
INPUTS OUTPUTS 

oe. 1. OEb lb Y. Yb 

L L L L L L 

L H L H H H 

H x H x H(off) H(off) 
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Buffers FAST 74F756, 74F757, 74F760 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range Oto +70 ac 

TSTG Storage temperature -65 to +150 ac 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER UNIT 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

IK Input clamp current -18 mA 

VOH High level output voltage 4.5 v 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 ac 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

bt-1 High-level output current v cc= MIN, v,L = MAX, v,H = MIN, v oH=MAX 250 µA 

Vee= MIN, loL=48mA ±10%Vcc 0.38 0.55 v 

VOL Low-level output voltage VIL= MAX 
V1H =MIN, 10 L=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, Input current at maximum input voltage Vee= MAX, v, = 7.0V 100 µA 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current Vee= MAX, v, = 0.5V -1.0 mA 
---

1ccH 20 30 mA 
74F756 +----------

1ccL 50 70 mA 

1cc Supply current 
--,~~ 

Vee= MAX 
30 40 mA 

74F757 t---------
(total) 1ccL 55 80 mA 

--,~ 25 37 mA 
74F760 t-------------1 

mA 1ccL 55 80 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
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Buffers 

AC ELECTRICAL CHARACTERISITICS 

SYMBOL PARAMETER 

tPLH Propagation delay 

tPHL 1an• 1bn to yn 

tPLH Propagation delay 74F756 

tpHL OEn to Yn 

tPLH Propagation delay 

tPHL 1an' 1bn to y n 
74F757 

tPLH Propagation delay 

tPHL OEa or OEb to Yn 

tPLH Propagation delay 

tPHL 1an' 1bn to y n 

tPLH Propagation delay 74F760 

tPHL OEn to Yn 

AC WAVEFORMS 

Product Specification 

FAST 74F756, 74F757, 74F760 

TA= +2S"C 

TEST CONDITION 
Vee :SV 
CL :SOpf 

Waveform 1, 2 

Waveform 1, 2 

Waveform 1, 2 

Waveform 1, 2 

Waveform 1, 2 

Waveform 1, 2 

RL =soon 

Min 

8.5 
1.0 

9.0 
5.0 

7.5 
3.0 

9.5 
4.5 

7.5 
3.5 

9.5 
5.0 

I I -an, bn, OEa 

OEb 

Typ 

11.0 
3.0 

11.5 
7.0 

10.5 
5.5 

12.5 
7.0 

10.0 
5.5 

11.5 
7.0 

LIMITS 

TA =0°C to +70°C 
Vee :SV±10% 

UNIT CL :SOpf 
RL =soon 

Max Min Max 

14.0 8.5 15.0 
6.0 1.0 6.5 ns 

14.5 9.0 15.0 
10.0 4.5 10.5 ns 

13.5 7.5 14.0 ns 
8.5 3.0 9.0 

16.5 9.0 17.5 
10.0 4.0 10.5 ns 

13.5 7.5 14.0 
8.5 3.0 9.0 ns 

14.5 9.0 15.0 
10.0 4.5 10.5 ns 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 

NOTE: For all waveforms, VM = 1.SV. 
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Buffers FAST74F756,74F757, 74F760 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

18 

16 

L 
V tPLH 

14 

UI 
.s 12 

~ 
:g 
c: 10 
0 

...........___ ...._ LL 
2 

t PHL L 
L 

v 
~ 
~ 8 
ICl. 

~ 
D. 

~ ----
0 0 100 200 300 400 500 600 

Load Resistor (Q) 

NOTE: 
When using open-collector parts, the value of the pull-up resistor greatly affects the value of the tPLH' For example, changing the pullcup 
resistor value from 500 Q to 1000 will improve the tPLH up to 50% with only slight increase in the tPHL' However, if the pull-up resistor is 
changed, the user must make certain that the total 1

0
L current through the resistor and the total 11L 's of the receivers do not exceed the 

l0 L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Open Collector Outputs 

DEFINITIONS 

7.0V 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

April 11, 1989 

FAMILY 

74F 

6-705 

----tw---""I AMP(V) 

tw 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.Sns 
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FAST Products 

FEATURES 
• Allows two microprocessors to 

access the same bank of 
dynamic RAM 

• Performs arbitration, signal 
timing, address multiplexing, and 
refresh 

• 9 address output pins allow 
direct control of up to 256K 
dynamic RAMS 

• External address multiplexing 
enables control of 1Mbit (or 
greater) dynamic RAMs 

• Separate refresh clock allows 
adjustable refresh timing 

• F764/F764A/F764-1 have on-chip 
18-bit address input latch 

• F764/765, F764-1/765-1 allow 
control of dynamic RAMs with 
row access times down to 40ns 

• F764A/765A allow control of 
dynamic RAMs with row access 
times down to 30ns 

• F764/765, F764A/765A output 
drivers designed for incident 
wave switching 

• F764·1/765-1 output drivers 
designed for first reflected wave 
switching 

DESCRIPTION 
The 7 4F764/765 DRAM Dual-ported 
Controller is a High-speed synchronous 
dual-port arbiter and timing generator 
that allows two microprocessors, micro-

February 5, 1987 

FAST 74F764/765, 
7 4F7 64A/7 65A, 
74F764-1/765-1 
DRAM Dual-Ported Controllers 

This document contains Product specifications for the 74F764/765 and 
74F764·1/765·1, and Preliminary specification for the 74F764A/765A 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT (TOTAL) 

74F764/765 150MHz 150mA 

74F764A/765A 175MHz 150mA 

7 4F764-1 /765-1 150MHz 125mA 

ORDERING INFORMATION 

PACKAGES COMMERCIAL RANGE Vee= 5V ± 10%, TA= 0°C to + 70°C 

Plastic DIP 
74F764N, 74F765N, 74F764AN, 

74F765AN, 74F764-1 N, 74F765-1 N 

PLCC-44 
7 4F764A, 7 4F765A, 7 4F764AA, 

74F765AA, 74F764-1A, 74F765-1A 

controllers, or any other memory ac
cessing device to share the same block 
of DRAM. The device performs arbitra
tion, signal timing, address multiplexing, 
and refresh address generation, replac
ing up to 25 discrete devices. 

74F764 vs 74F765 
The F764, though functionally and pin
to-pin compatible with the F765, differs 
from the later in that it has an on-chip 
address input latch. This is useful in 
systems that have unlatched or multi
plexed address and data bus. 

74F764/765 vs 74F764A/765A 
The 7 4F764A/765A is a faster version 
of the F764/765. The F764/765, rated 
at a maximum clock frequency of 
1 OOMHz, can control dynamic RAMs 
with row access times down to 40ns. 
The F764A/765A devices on the other 

6-706 

hand are rated at 150MHz which trans
lates to control of 30ns dynamic RAMs. 

74F764/76~ 74F764A/765A vs 
7 4F764-1 /765-1 
The 7 4F764-1 /765-1, though as fast as 
the 74F764/765, differs from the 
7 4F764/765 and 7 4F764A/765A in the 
following respects: 
a) they reduce the row address hold time 

by half-a-clock cycle, and 
b) their outputs are optimized for first 

reflected wave switching as opposed 
to incident wave switching. 

The specialized outputs eliminate the 
need for signal terminations inessentially 
all applications. 

All devices are available in 40-pin plastic 
DIP or 44-pin PLCC with pinouts de
signed to allow convenient placement of 
microprocessors, DRAMs, and other 
support chips. 

853-0878 87491 



Signetics FAST Products 

DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
74F764-1 /765-1 

PIN CONFl.GURATION 

N Package 

A,4 

Vee 

As 

A,5 

A1 

A,s 

As 

A17 

Ag 

A1e 

SEL1 

LOGIC SYMBOL 

Vee =Pin 11 
GND =Pin 31 

February 5, 1987 

21 

22 

24 

40 

RCP 

WG 

GNT 

CASEN 

DTACK 

RAS" 

MAo 

MA1 

MA2 

GND 

MA3 

MA4 

REQ1 

REQ2 

CP 

RCP 

A Package 

N Package 

1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 

MA1 MA3 

MAo MA2 

34 33 32 30 29 28 27 26 25 

6-707 

20 

23 

35 

36 

37 

38 

39 
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DRAM Dual-Ported Controllers FAST 7 4F7 64 /7 65, 7 4F7 64A/7 65A, 
7 4F7 64-1/765-1 

PIN DESCRIPTION 

PINS 
SYMBOL TYPE NAME AND FUNCTION 

DIP PLCC 

A1 1 1 
A2 3 3 
A3 5 5 
A4 7 7 
A5 9 9 Address inputs used to generate memory row address 
As 12 12 
A7 14 14 
As 16 16 
Ag 18 18 

A10 2 2 
A11 4 4 
A12 6 6 
A13 8 8 
A14 10 10 Address inputs used to generate memory column address 
A15 13 13 
A15 15 15 
A17 17 17 
A1a 19 19 

RE01 21 23 Memory access request from Microprocessor 1 

RE02 22 24 Memory access request from Microprocessor 2 

CP 24 26 Clock input which determines the master timing 

RCP 40 44 Refresh clock determines the period of refresh for each row after it is internally divided 
by 64 

SEL1 20 22 0 Select signal is activated in response to active RE01 input, indicating selection of 
Microprocessor 1 

Vee 11 11 Power supply + 5V ± 10% 

GND 31 34 Ground 
35 

SEL2 23 25 0 Select signal is activated in response to active RE02 input, indicating selection of 
Microprocessor 2 

MAo 34 38 0 
MA1 33 37 0 
MA2 32 36 0 
MA3 30 33 0 
MA4 29 32 0 Memory address output pins, designed to drive address lines of the DRAM 
MA5 28 31 0 
MAs 27 30 0 
MA7 26 29 0 
MAa 25 28 0 

GNT 38 42 0 Grant output, activated upon start of a memory access cycle 

RAS 35 39 0 Row address strobe, used to latch the row address into the bank of DRAM (to be 
connected directly to the RAS inputs of the DRAMs) 

WG 39 43 0 Write Gate may be gated with the microprocessor's write strobe to perform an early 
write cycle 

CASEN 37 41 0 Column Address Strobe Enable is used to latch the column address into the bank of 
DRAMs 

DTACK 36 40 0 Data Transfer Acknowledge indicates that data on the DRAM output lines is valid or 
the proper access time has been met 
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DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

ARCHITECTURE 
The 74F764/765 DRAM dual-ported control
ler is a synchronous device, with all signal 
generation being a function of the input clock 
(CP). 

The 'F764/765 arbitration logic is divided into 
two stages. The first stage controls which one 
of the two REQ inputs will be serviced by 
activating the corresponding SEL output. This 
arbitration takes place irrespective of whether 
or not a refresh cycle is in progress. The 
arbitration is accomplished by sampling the 
REQ1 and RE02 inputs on different edges of 
the CP clock. REQ1 is sampled on the rising 
edge and RE02 on the falling edge (refer to 
Figures 1 - 4). 

Therefore, if access to the DRAM is request
ed by both processors at the same time, the 
contention is automatically resolved. The in
ternal flip-flops of the device used in the 
arbitration process have been chosen for 
their immunity to metastable conditions. 

The second stage of arbitration selects be
tween the selected processor and any inter
nal refresh request. Refresh always has prior
ity and is serviced immediately after the 
current cycle is completed (if needed). This 
arbitration stage also indicates the start of an 
access cycle by asserting the GNT output. 

The Refresh Clock (RCP) input determines 
the period for each row. This clock may be 
held in the High state for external or no 
refresh applications. When used, a refresh 
request is internally generated every 64 RCP 
cycles. The refresh counter is incremented at 

BLOCK DIAGRAM 

DTACK 

CP 

SEL1 

RE01 -

RE02 -

SEL2 

GNT 

RCP 

NOTE: 

the end of every refresh cycle, and provides 
the refresh address. 

Since SEL outputs indicate which one of the 
two memory accessing devices has been 
selected to be serviced, these provide an 
indication of which processor's address bus 
should be asserted at the controller address 
inputs. A Data Transfer Acknowledge 
(OT ACK) signal is generated by the timing 
logic and either this signal or GNT may be 
used with the SEL outputs to indicate the end 
or beginning of an access cycle for each 
processor. 

FUNCTIONAL DESCRIPTION 
As described earlier, the timing, arbitration, 
refresh and multiplexing functions provided 
by the controller are all derived from the CP 
input. The period of this clock for the F764/ 
765 and F764A/765A should be set equal to: 
(Tras(of the DRAM) + 16 - 5)/ 4ns plus any 
system guard-band required. 

For the F764-1 /765-1 the CP clock input 
period should be equal to: 
(Tras(of the DRAM)+ 22-10)/4ns plus any 
system guard-band required. 

A microprocessor requests access to the 
DRAM by activating the appropriate REQ 
input. If a refresh cycle is not in process and 
the other request input is not active, the SEL 
output corresponding to the active REQ input 
will be asserted to indicate the selected 
processor. The GNT output then goes High to 
indicate the start of a memory access cycle. If 

ARBITER 

DIVIDE 
BY64 

ADDRESS 
LATCH" 

ADDRESS 
MUX 

DRAM SIGNAL 
TIMING 

REFRESH/ 
ACCESS 
ARBITER 

REFRESH COUNTER 

• The address input latch is available only on the 74F764, 74F764A, and 74F764-1 
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however, a refresh cycle is in process, and 
there is only one active REQ input, the SEL 
output corresponding to the active input REQ 
will be asserted but the GNT output will not 
go High until after the completion of the 
refresh cycle (see Figures 10, 11, 14 and 15). 

When the device is servicing a memory ac
cess cycle and a memory access is also 
requested by the other processor before the 
current cycle is completed, the SEL output for 
the other processor will not be issued, though 
GNT is asserted at that time, because the 
other processor is performing an access 
cycle. This will ensure that there is no conten
tion on the address bus, i.e., the address bus 
is not driven by both processors at the same 
time. 

Following the completion of the current mem
ory access cycle, the SEL output correspond
ing to the awaiting REQ input will be asserted, 
followed by the GNT output. If however, there 
were any pending refresh requests, assertion 
of the GNT output will be held OFF until the 
refresh request has been serviced. 

When GNT goes High, the A1 - A18 address 
inputs to the 'F764/F764A/F764-1 are 
latched internally and the A1 - Ag signals are 
propagated to the MAo - MA8 outputs. The 
address inputs are not latched by the 'F765/ 
F765A/F765-1 and therefore, A1 - Ag inputs 
propagate directly to the MA0 - MA8 outputs. 

A half-clock cycle is allowed for the address 
signals to propagate through to the outputs, 
after which the RAS output is asserted. 

RAS 

WG 

CASEN 



Signetics FAST Products 

DRAM Dual-Ported Controllers FAST 7 4F7 64 /7 65, 7 4F7 64A/7 65A, 
7 4F7 64-1/765-1 

One clock cycle later, the A10 - A18 latch 
outputs on the 'F764/F764A or A10 -A18 

inputs to the 'F765/F765A are selected and 
propagated to the MA0 - MA8 outputs. This 
occurs half a clock cycle earlier on the F764-
1 /765-1 (refer to Figures 3 and 4). The Write 
Gate (WG) output becomes valid at this time 
to indicate the proper time to gate the Write 
signal from the selected processor to the 
DRAM to perform an Early Write cycle. 

A half-clock cycle is again allowed for the 
A10 - A18 signals to propagate and stabilize. 
CASEN then becomes valid. CASEN can be 
used as CAS output or decoded with Higher
order address signals to produce multiple 

A' RE02 sampled 
A RE01 sampled 

CP 

CAS signals. After CASEN is valid, the con
troller will wait for 2112 clock cycles before 
negating RAS, making a total RAS pulse 
width of approximately 4 clock cycles. Since 
this width matches the standard DRAM ac
cess time, the controller next asserts DTACK 
output, indicating that valid data is on the 
DRAM data lines or that a memory access 
cycle is complete. DT ACK may be used to 
assert valid data transfer acknowledge for 
processors requiring this signal (i.e., the 
68000 family of processors). 

All controller output signals are held in this 
final state until the selected processor with
draws its request by driving its REQ input 

SEL1 triggered (SEL1 triggered by REQ 1 sample circuitry) (RE02 disabled by SEL1 circuitry) 

B GNT triggered 
A1 -A18 latched (Input address latch triggered by GNT circuitry)* 
A1 -Ag propagate to MA0 - MA8 outputs 

C RAS triggered 

D WG triggered 
A10 - A18 selected and propagated to MA0 - MA8 outputs 

E CASEN triggered 

F RAS negated 
OT ACK triggered 

• Only on the F764/F764A 

High. When the request is withdrawn, internal 
synchronization takes place, the controller 
output signals become inactive, and any 
pending memory access or refresh cycles are 
serviced. 

A refresh cycle is serviced by propagating the 
9 refresh counter address signals to the 
MA0 - MA8 outputs. After a half-clock cycle 
the RAS output is asserted for four cycles 
and then negated for three clock cycles to 
meet the RAS precharge requirements of the 
DRAMs (see Figures 5 and 6). 

Figure 1. Sequence of Events for REQ 1 Memory Access Cycle for F764/765 and F764A/765A 

CP 

A' RE02 sampled 
SEL2 triggered (SEL2 triggered by RE02 sampling circuitry) 

A RE0 1 is not sampled (disabled by SEL2 circuitry) 

B GNT triggered 
A1 -A18 latched (Input address latch triggered by GNT circuitry)* 
A1 - Ag propagate to MA0 - MA8 outputs 

C RAS triggered 
D WG triggered 

A10 - A18 selected and propagated to MA0 - MA8 outputs 

E CASEN triggered 

F RAS negated 
DT ACK triggered 

• Only on the 'F764/F764A 

Figure 2. Sequence of Events for REQ2 Memory Access Cycle for F764/765 and F764A/765A 
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DRAM Dual-Ported Controllers 

CP 

A' RE02 sampled 

A REQ1 sampled (RE02 disabled by SEL1 circuitry) 
SEL1 triggered (SEL1 triggered by REQ 1 sample circuitry) 

B GNT triggered 
A1 -A18 latched (Input address latch triggered by GNT circuitry)* 
A1 - Ag propagate to MA0 - MA8 outputs 

C RAS triggered 

0 WG triggered 
A10 - A18 selected and propagated to MA0 - MAs outputs 

E CASEN triggered 

F RAS negated 
OT ACK triggered 

• Only on the F764-1 

FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

Figure 3. Sequence of Events for REQ1 Memory Access Cycle for F764-1 /765-1 

CP 

A' RE02 sampled 
SEL2 triggered (SEL2 triggered by REQ2 sampling circuitry) 

A RE0 1 is not sampled (disabled by SEL2 circuitry) 

B GNT triggered 
A1 -A18 latched (Input address latch triggered by GNT circuitry)* 
A1 - Ag propagate to MA0 - MA8 outputs 

C RAS triggered 

0 WG triggered 
A10 - A18 selected and propagated to MA0 - MA8 outputs 

E CASEN triggered 

F RAS negated 
OT ACK triggered 

• Only on the · F764-1 

Figure 4. Sequence of Events for REQ2 Memory Access Cycle for F764-1/765·1 
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NOTE: 
• These are internal signals only. 

Figure 5. Refresh Cycle Timing Following a REQ1 Memory Access Cycle for All Devices 
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NOTE: 
• These are internal signals only. 

Figure 6. Refresh Cycle Timing Following a REQ2 Memory Access Cycle for All Devices 
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USING 74F764/765, 
74F764A/765A, AND 
74F764-1/765-1 
TO ADDRESS 1 MBIT DRAMS 
The addressing capabilities of the DRAM 
dual-ported controllers can be extended to 
address 1 Mbit (or greater) DRAMs by using 
an external multiplexer to multiplex additional 
address bits. 

SELECTED 
PROCESSORS 

Figure 7 shows an application, using an 
external 2-to-1 multiplexer to address 1 Mbit 
dynamic RAMs. The 9-bit internal refresh 
counter of the controller provides 512 row 
addresses which more than meet the refresh
ing needs for most industry standard 1 Mbit 
DRAMs. Therefore, it is unnecessary to pro
vide for any additional refresh address bits for 
DRAMs with up to 512 rows. 

Additional address bits (for larger DRAMs) 
may also be multiplexed externally as long as 
the DRAM refreshing requirements do not 
exceed 512 row addresses. 

The WG output of the controller should be 
used to multiplex between the external row 
and column address bits. However it is impor
tant that the propagation delay through the 
external multiplexer does not cause column 
address setup violations on the dynamic 
RAM. 

ADDRESS BUS " MAo-MAs 
~-A20 ------"")" ~-~s -------------- ----·)./I Ao-As .,, 

~20 II RAS-------~ 1Mbit 
1-----....-1 RAS DRAM 

SELECTED 
PROCESSORS 
WRITE STROBE 

WR 

F764/765 H - 1 
-- CAS F CASEN DECODER• ...----

1-----....-1 CAS UDBA 

1-----....-1 WE 

____ .,),...Ao-As 

-y Ag 

1Mbit 
1-----....-1 RAS DRAM 

1-----....-1 CAS LDBA 

1-----....-1 WE 

2T01 1 1-----+---+----+---+----I 
MUX'' J 

____ .,),...Ao-As 

1------y....-1Ag 1Mbit 

1-------.1 RAS DRAM 
UDBB ._ __ ..,___..._..,____, 1------JCAS 

1-----....-IWE 

L-----------·) ./I Ao-As -y 
'---+--+---------i Ag 1Mbit 

RAS ~~~~ 
'---------11--------.-JcAS 

'---------•we 

' The CAS decode logic is not necessary 1f multiple GAS signals are not required. The application also does not show further decoding of multiple GAS signals to distinguish between 
Upper and Lower data bytes. If required, multiple GAS signal generation and Upper and Lower byte decoding can be accomplished as shown in Figures 16 - 18 

'• Propagation delay through the multiplexer should be considered when using the controller for 1 Mbit addressing 

Figure 7. Using the Controller to Address 1Mbit DRAMs 
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FAST 74F764/765, 74F764A/765A, 
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I 1; 
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I 22 !\ I 
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ir I 
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I !\ (2 
I 
I I 
I I 
I I I I (( I 
:r2 
I !\ 
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I 

ADDRESS HIGH ~; 
I x REF ADDRESS 

Figure 8. Request 1 (RE01) Memory Access Cycle Timing for F764/765 and F764A/765A 

February 5, 1987 6-715 



Signetics FAST Products 

DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

CP 

RE01 

I 
I 
I 

RE02 \ 

~~ 
;! 

SEL1 
I 

l 
I I I I I 
I I I I I 

\ 
I I I I I 

SEL2 
I I I I 1; 

I I I I I c~ I 
GNT i;I I I I "te !\ I l I I 

I I I 

I !\ I :r RAS I 

I I I 
I I I 
I l;I I (( \\ WG I 

I I : I 
I I 

I I !\ I I 
CASEN I I I I I I (( I I I I 

I I I :r~ !\ DTACK I I I 

I I I I I I 

MAo-MA8 R": ADDRESS : x ~DDRESSW~ x : ADDRE~S H~H :~ : x REF ADDRESS 

I I I I I I I 

Figure 9. Request 2 (RE02) Memory Access Cycle Timing for F764/765 and F764A/765A 
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CP 

MAO-MAS REFRESH ADDRESS ADDRESS LOW 

FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

ADDRESS HIGH 

Figure 10. Request 1 (REQ1) Memory Access Cycle Timing Following a Refresh Cycle for F764/765 and F764A/765A 
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GNT 

WG 

MAO-MAS REFRESH ADDRESS ADDRESS LOW 

FAST 7 4F7 64 /7 65, 7 4F7 64A/7 65A, 
74F764-1/765-1 

ADDRESS HIGH 

Figure 11. Request 2 (REQ2) Memory Access Cycle Timing Following a Refresh Cycle for F764/765 and F764A/765A 

February 5, 1987 6-718 



Signetics FAST Products 

DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

CP 
REQt\ 
REQ2 

I 
I I SELt 1\ I 
I I 

rn:2 I I I 
I I I I 

GNT 
I 'I' I 
I I I I 

(( '-----I I I I RAS I I I \1 
I I I I I 

't--T--____ __.jr 
I I I I I 

WG I I I 1/ 1 '-----I I I 

CASEN I :\ I __________ ...J.._---rN~----~I 
I OTA CK I 
I - ---t---t--+---+-+-----Lr·' 

. '--------------i---il_ I I I I 
-~ ~~~ x~~x_:~~~~~~~~~~~~~~~~-A=OO=~~U=H=~=::~:~~~~~~~~~~~-x--~-F-~-~-S-S-

Figure 12. Request 1 (REQ1) Memory Access Cycle Timing for F764-1/765-1 
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Figure 13. Request 2 (RE02) Memory Access Cycle Timing for F764-1/765·1 
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CP 

WG 

DTACK 

MAO-MAB REF ADDRESS 

FAST 74F764/765, 74F764A/765A, 
7 4F7 64-1/765-1 

ADDRESS HIGH 

Figure 14. Request 1 (RE01) Memory Access Cycle Timing Following a Refresh Cycle for F764-1/765·1 
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Figure 15. Request 2 (RE02) Memory Access Cycle Timing Following a Refresh Cycle for F764-1/765-1 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range). 

SYMBOL PARAMETER 
74F764/765, UNIT 

74F764A/765A 

Vee Supply voltage -0.5 to + 7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in High output state -0.5 to +Vee v 
louT Current applied to output in Low output state 500 mA 

TA Operating free-air temperature range o to +70 oc 
Tsrn Storage temperature range -65 to+ 150 oc 

RECOMMENDED OPERATING CONDITIONS 

74F764/765, 

SYMBOL PARAMETER 74F764A/765A UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H High-level input voltage 2.0 v 
V1L Low-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH High-level output current -15 mA 

loL Low-level output current 1 24 mA 

TA Operating free-air temperature 1 0 70 oc 
NOTE: 
1. Transient currents will exceed these values in actual operation. Please refer to Appendix A for detailed discussion. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

74F764/765, 

SYMBOL PARAMETER TEST CONDITIONS1 7 4F764A/765A UNIT 

Min Typ2 Max 

Vee= MIN, 
± 10%Vcc 2.5 3.2 v 

VoH High-level output voltage 
V1L =MAX, 

loH = -15mA 
± 5%Vcc 2.7 3.4 v 

VoH2 3 High-level output voltage V1H =MIN 
loH23 = -35mA ±5%Vcc 2.4 v 

Vee= MIN, 
± 10%Vee 0.35 0.50 v 

Vol Low-level output voltage loL = 24mA 
V1L =MAX, ±5%Vee 0.35 0.50 v 

Vm2 4 Low-level output voltage V1H =MIN 
loL24 = 60mA ± 5%Vce 0.45 0.80 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -0.73 -1.2 v 
11 Input current at maximum input voltage Vee= O.OV, V1 = 7.0V 100 µA 

l1H High-level input current Vee= MAX, V1 = 2.7V 20 µA 

l1L Low-level input current Vee= MAX, V1 = 0.5V -0.6 mA 

las Short-circuit output current5 Vee= MAX -100 -225 mA 

1 lccH 150 200 mA 
Ice Supply current (total) 

l lccL 
Vee= MAX 

165 210 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 
2. All typical values are at Vee = 5V, TA = 25°C. 
3. Refer to Appendix A. 
4. Refer to Appendix A. 
5. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in order 

to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature well over 
the normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER1 

tPLH Propagation delay CP(G) to SEL1 

tPHL Propagation delay CP(A) to SEL1 

tPLH Propagation delay CP(G') to SEL2 

tPHL Propagation delay CP(A') to SEL2 

tPLH Propagation delay CP(B) to GNT 

tPHL Propagation delay CP(G or G') to GNT 

tPLH Propagation delay CP(B) to MA(row address) 
tPHL 

tPLH Propagation delay CP(F or H) to RAS 

tPHL Propagation delay CP(C) to RAS 

tPLH Propagation delay CP(D) to WG 

tPHL Propagation delay CP(G or G') to WG 

tPLH Propagation delay CP(D) to MA(column address) 
tPHL 

tPLH Propagation delay CP(G or G') to CASEN 

tPHL Propagation delay CP(E) to CASEN 

tPLH Propagation delay CP(F) to DT ACK 

tPHL Propagation delay CP(G or G') to DTACK 

FAST 7 4F7 64 /7 65, 7 4F7 64A/7 65A, 
74F764-1/765-1 

74F764/765, 74F764A/765A 

TA= +25°C TA= 0°C to +70°C 
Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL= 300pf CL= 300pf 
RL= 70S1 RL= 70S1 

Min Typ Max Min Max 

5 10 14 5 16 ns 

5 10 14 5 16 ns 

5 10 14 5 16 ns 

5 10 14 5 16 ns 

5 10 14 5 16 ns 

5 10 15 5 16 ns 

5 12 17 5 18 
5 11 15 5 16 

ns 

5 10 14 5 16 ns 

5 10 14 5 16 ns 

5 10 14 5 16 ns 

8 13 17 8 18 ns 

5 12 17 5 18 
5 10 15 5 16 

ns 

7 17 23 7 25 ns 

5 10 14 5 16 ns 

5 10 14 5 16 ns 

6 13 17 5 ' 18 ns 

74F765, 74F765A Only 

tPLH Propagation delay A1 -A1s to MAo- MAs 
4 7 12 4 13 

tPHL 2 5 8 4 19 
ns 

NOTE: 
1. For test conditions, see the AC waveforms. 
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AC SETUP AND HOLD REQUIREMENTS 

74F764/765, 74F764A/765A 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER2 Vee= +5.0V Vee=+ 5.0V ± 10% 
UNIT 

CL= 300pF CL= 300pF 
RL = 1on RL = 1on 

Min Typ Max Min Max 

t5 (H} 
Setup time, High or Low RE01, RE02 to CP 

2 2 
t5 (L) 2 2 

ns 

th(H) 
Hold time, High or Low CP to RE01, RE02 

2 3 
th(L) 2 3 

ns 

tw(H) 
CP pulse width High or Low 

5 5 
tw(L) 5 5 

ns 

tw(H) 
RCP pulse width High or Low 

10 10 
tw(L) 10 10 

ns 

74F764, 74F764A Only 

t5(H) 
Setup time, High or Low A1 -A18 to CP( ! ) 

_41 -5 
t5 (L) -4 -5 

ns 

th(H) 
Hold time, High or Low CP( ! ) to A1 -A1a 

5 5 
th(L) 5 5 

ns 

74F764/765 Only 

fMAX Input clock frequency 100 150 100 MHz 

74F764A/765A Only 

fMAX Input clock frequency 150 175 150 MHz 

NOTES: 
1. These numbers indicate that the address inputs have a negative setup time and could be valid 4ns after the falling edge of the CP clock. It is suggested that SEL2 

be used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SEL1 to enable Address Bus 1. This will insure that setup time for 
Address Bus 1 is not violated. 

2. For the Test Conditions, see the AC Waveforms. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating tree-air temperature range). 

SYMBOL PARAMETER 7 4F764-1 /765-1 UNIT 

Vee Supply voltage -0.5 to +7.0 v 
V1N Input voltage -0.5 to +7.0 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in High output state -0.5 to +Vee v 
louT Current applied to output in Low output state 500 mA 

TA Operating free-air temperature range o to +70 oc 
TsTG Storage temperature range -65 to + 150 oc 

RECOMMENDED OPERATING CONDITIONS 

74F764-1/765-1 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V1H High-level input voltage 2.0 v 
V1L Low-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

loH High-level output current1 -20 mA 

loL Low-level output current 1 8 mA 

TA Operating free-air temperature 0 70 oc 
NOTE: 
1. Transient currents will exceed these values in actual operation. Please refer to Appendix A for detailed discussion. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

74F764-1, 

SYMBOL PARAMETER TEST CONDITIONS1 74F765-1 UNIT 

Min Typ2 Max 

Vee= MIN, ± 10%Vec 2.4 2.70 v 
VoH High-level output voltage V1L =MAX, loH = -20mA 

V1H =MIN ±5%Vcc 2.6 3.0 v 

Vee= MIN, ± 10%Vec 0.30 0.50 v 
Vol Low-level output voltage 

V1L =MAX, 
loL = 8mA 

±5%Vcc 0.30 0.50 v 
VOLi Low-level output voltage V1H =MIN IOLi = 75mA ±5%Vce 2.1 2.5 v 
V1K Input clamp voltage Vee= MIN, 11 = l1K -0.7 -1.2 v 
11 Input current at maximum input voltage Vee= O.OV, V1 = 7.0V 100 µA 

l1H High-level input current Vee= MAX, V1 = 2.7V 20 µA 

l1L Low-level input current Vee= MAX, V1 = 0.5V -0.2 -0.6 mA 

los Short-circuit output current4 Vee= MAX -80 -150 -225 mA 

l lccH 120 165 mA 
Ice Supply current (total) 

lceL 
Vee= MAX 

125 170 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value under the recommended operating conditions for the applicable conditions. 
2. All typical values are at Vee = 5V, TA= 25°C. 
3. Refer to Appendix A. 
4. Not more than one output should be shorted at a time. For testing los. the use of High-speed test apparatus and/or sample-and-hold techniques are preferable in order 

to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature well over 
the normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

fMAX Maximum clock frequency 

tPLH Propagation delay CP(G) to SEL1 

tPHL Propagation delay CP(A) to SEL1 

tPLH Propagation delay CP(G') to SEL2 

tPHL Propagation delay CP(A') to SEL2 

tPLH Propagation delay CP(B) to GNT 

tPHL Propagation delay CP(G or G') to GNT 

tPLH Propagation delay CP(B) to MA(row address) 
tPHL 

tPLH Propagation delay CP(F or H) to RAS 

tPHL Propagation delay CP(C) to RAS 

tPLH Propagation delay CP(D) to WG 

tPHL Propagation delay CP(G or G') to WG 

tPLH Propagation delay CP(D) to MA(column address) 
tPHL 

tPLH Propagation delay CP(G or G') to CASEN 

tPHL Propagation delay CP(E) to CASEN 

tPLH Propagation delay CP(F) to OT ACK 

tPHL Propagation delay CP(G or G') to DTACK 

74F765-1 Only 

tPLH Propagation delay A1 -A1s to MAo - MAs 
tPHL 

AC SETUP AND HOLD REQUIREMENTS 

SYMBOL PARAMETER 

t5(H) 
Setup time, High or Low REQ1, RE02 to CP t5(L) 

th(H) 
Hold time, High or Low CP to REQ1, RE02 

th(L) 

tw(H) 
CP pulse width High or Low 

tw(L) 

tw(H) RCP pulse width 
tw(L) High or Low 

74F764-1 Only 

t5(H) 
Setup time, High or Low A1 - A18 to CP( t ) 

t5(L) 

th(H) 
Hold time, High or Low CP( t ) to A1 -A1s 

th(L) 

NOTE: 

FAST 74F764/765, 74F764A/765A, 
74F764-1 /765-1 

74F764-1/765-1 

TA= +25°C TA= 0°C to +70°C 
Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL= 300pF CL= 300pF 
RL = 70.sl RL = 70.sl 

Min Typ Max Min Max 

100 150 100 MHz 

9 12 15 8 17 ns 

13 16 20 12 22 ns 

9 12 15 8 17 ns 

13 16 20 12 22 ns 

9 12 14 8 16 ns 

20 23 26 17 28 ns 

11 14 17 10 19 
14 18 22 13 24 

ns 

11 14 16 10 18 ns 

13 17 20 12 22 ns 

9 11 14 8 16 ns 

20 23 26 19 26 ns 

12 14 17 11 19 
14 18 21 13 23 

ns 

14 17 20 12 22 ns 

14 16 19 13 21 ns 

10 12 15 9 17 ns 

20 23 26 19 28 ns 

9 11 14 8 16 
9 12 15 8 17 

ns 

7 4F764-1 /765-1 

TA= +25°C TA= 0°C to +70°C 
Vee= +5.0V Vee= +5.0V ± 10% UNIT 
CL= 300pF CL= 300pF 
RL = 70.sl RL = 70.sl 

Min Typ Max Min Max 

3 1 4 ns 

2 0 3 ns 

5 3 5 ns 

5 5 ns 

0 -11 1 ns 

5 3 6 ns 

1. These numbers indicate that the address inputs have a negative setup time and could be valid 1 ns after the falling edge of the CP clock. It is suggested that SEL2 be 
used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SEL1 to enable Address Bus 1. This will insure that setup time for Address Bus 
1 is not violated. 
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DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
. 74F764-1/765-1 

TEST CIRCUIT AND WAVEFORMS FOR ALL DEVICES 

AMP(V) 

Vee VM 

l'-~~~~~~~~~1-0-%J1C_j______ov 
ITHL(tl) ITLH(lr) I-

PULSE 
GENERATOR ITLH(lr) 

VM = 1.5V 

ITHL(tt) 

ov 

Test Circuit Simulating RAM Boards Input Pulse Definition 

DEFINITIONS INPUT PULSE REQUIREMENTS 
RL = Load resistor to GND; see AC Characteristics for value. 
CL = Load capacitance includes jig and probe capacitance; 

see AC Characteristics for value. 

FAMILY 
Amplitude 1 Rep. Rate 1 tw l tTLH r trHL 

Rr =Termination resistance should be equal to Zour 
of pulse generators. 

74F 3.0V 

APPLICATIONS 
The DRAM dual-ported controller can be 
designed into a wide range of single and dual
port interface configurations. The processors 
could be general or special-purpose (micro
controllers) and the data bus may differ in 
size. 

Figure 16 shows a 68000 processor sharing a 
64K x 8 (two banks each consisting of six
teen 16K x 1 devices) memory with a Z-80 
processor. Since neither Z-80 nor 68000 
have multiplexed address and data bus, the 
'F765/F765A/F765-1 is appropriate. 

Since the Z-80 has an 8-bit wide data bus, 
data buffers are used to convert the 16-bit 

February 5, 1987 

memory data bus to an 8-bit wide processor 
bus. Address bit (Ao) from the Z-80 serves as 
an enable to one of the two data buffers at a 
given time. Address bit (A15) from either the 
Z-80 or the 68000 distinguishes between 
Memory Banks A and B. Where Bank A 
consists of Upper Data Byte A (UDBA) and 
Lower Data Byte A (LDBA) and Bank B 
consists of Upper Data Byte B (UDBB) and 
Lower Data Byte B (LOBB). 

When the Z-80 is selected and A15 is a zero, 
all even bytes will be accessed from UDBA 
and all odd bytes from LDBA. Similarly, when 
A15 is a one, UDBB will contain all even bytes 
and LOBB all odd bytes. 

6-728 

J 1MHz 1 500ns J 2.5ns J 2.sns 

For 68000, Upper and Lower Data Strobes 
(UDS and LDS) determine whether a byte or 
word transfer will take place. The WAIT input 
on the Z-80 is asserted when REQ1 is gener
ated, and is negated when the GNT output is 
asserted by the controller. The additional 
gating circuitry is to ensure that DT ACK to the 
68000 is asserted only when it is selected. 

Figure 17 shows two 8086 processors shar
ing 1 MByte (two banks each consisting of 
sixteen 256K X 1 devices) of dynamic RAM. 
Using 74F764 in this application may elimi
nate the need for an external address latch. 

Similarly, Figure 18 shows two 68020 proces
sors sharing the same amount of memory. 
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DRAM Dual-Ported Controllers 

Ao-6CAS 
16Kx8 
UDBA 

DIN/Dour 

INTERFACE 
CLOCK 

Ao-6 CAS 
16Kx8 
LDBA 

D1N1DouT 

REFRESH 
CLOCK 

ADDRESS 

FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

DTACK 

,.,...-----......1Ai-1s 

RAS WE Ao.a CAS RAS WE Ao.a CAS 
16Kx6 16Kx8 
UDBB LOBB 

D1NIDouT D1N/Dour 

DATA 

Figure 16. A 68000 Processor Sharing 64K X 8 DRAM With a Z·SO 
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DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

RAS WE Ao-a CAS 
256K x8 

UDBA 
D1N 1Dour 

INTERFACE CLOCK REFRESH CLOCK 

CP RCP 

74F784 

RAS WE Ao-a CAS 
256K x8 

LDBA 
D1NIDOUT 

ADDRESS 

RAS WE Ao-a CAS 

256K x8 
UDBB 
D1NIDour 

DATA 

• It might be necessary to synchronize READY by the 8284A Please refer to the 8086 data sheet. 

RAS Ao-a CAS 
256K x8 

LOBB 
D1NIDour 

• • Whether or not the 8086 address bus needs to be latched externally, should be determined by the relative speeds of the 8086 and the controller 

Figure 17. Two 8086 Processors Sharing 1 MBYTE of DRAM 
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DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

Vee 
0 

DSACK0 

DSACK1 -0 Vee 

68020 

RiW 1------~ 

Sit~ 1-f-{ DECODE] 

Do-D31 

l_ 

DATA BUFFERS 

REQ1 

.,___ SEL.i 

RAS 

1 
l 

Ai-18 RE02 DTACK 

74F765 

CP RCP MAo-s 

]
REi1ESH 

CLOCK 
INTERFACE 

CLOCK 

i S MULTIPLEXER 

..-1 

ADDRESS 

68020 

..------1R1W 

....._ __ 1 ...... 1 DATA BUFFERS l 
l 
l 

~r7-t--~~-+-~~~7+-~~-1-f-1~'\...L~7+-~~-1 \L' 

~~~~ ~~~~ ~~~~ ~~~~ 

256K x 8 256K x 8 256K x 8 256K x 8 

D1N 1Dou1 D1NIDou1 D1NIDouT D1NIDouT 

~TI TI~~~TI~~~JC 
DATA 

Figure 18. Two 68020 Processors Sharing 1MBYTE of DRAM 
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DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

74F764 FAMILY LINE DRIVING 
CHARACTERISTICS 
The 74F764/765 and 74F764A/765A are 
designed to provide incident wave switching 
in Dual-lnline-Package (DIP) or Zig-zag-lnline
Package (ZIP) housed memory arrays and 
first reflected wave switching in Single-lnline
Package (SIP) or Single-lnline-Module (SIM) 
housed arrays. The 7 4F764-1 /765-1, on the 
other hand, are designed to provide first 
reflected wave switching with as wide a range 
of characteristic impedances as possible. 

The loL2/Vm2 and loH2/VoH2 parameters 
are included in the product specifications to 
assist engineers in designing systems which 
will switch memory array signal lines in the 
above mentioned manner. For example, the 
characteristic impedance of signal lines in 
DIP housed memory arrays is usually around 
70S1. If a signal line has settled out in a High 
state at 4 volts and must be pulled down to 

0.8 volts or less on the incident wave, the 
DRAM Controller output must sink (4-0.8)/ 
70A or 46mA at 0.8 volts. The loL2/VoL2 
parameter indicates that the signal line in 
question will always be switched on the 
incident wave over the full commercial oper
ating range. 

It should be noted here that loL2/VoL2 and 
loH2/VoH2 are intended for transient use only 
and that steady state operation at loH2 or loL2 
is not recommended (long term, steady state 
operation at these currents may result in 
electromigration). 

Figures 1 - 4 show the output l/V characteris
tics of the DRAM Controller family of devices. 
These figures also demonstrate a graphical 
method for determining the incident wave 
(and first reflected wave) characteristics of 
the devices. 

The suggested line termination for the 
74F764/765 or 74F764A/765A driving dual-

inline packaged or zig-zag packaged DRAMs 
is shown in Figure Ba. When driving single
inline modules using the 74F764/765 or 
74F764A/765A, or when driving any type of 
memory arrays with the 7 4F764-1 /765-1, the 
schottky diode termination shown in Figure 
8b can be used (most of these will need no 
termination at all). 

Figures 5 - 7 are double exposures showing 
the High to Low and Low to High transitions 
while driving four banks of eight Dual-lnline
Packaged DRAMs. The signal line is untermi
nated in Figures 5 and 6, allowing the 
74F764/765/764A/765A to ring two volts 
below ground while the 74F764-1 /765-1 
make nice clean transitions. In Figure 7 the 
7 4F764/765/764A/765A is driving the same 
signal line but with one of its four branches 
terminated with its characteristic impedance 
in series with 300pF to ground (the worst of 
the four branches is shown). 

~ j_ ~Om~ 
~ l7 DIVISION If DIVISION 

~ I7l 500mV !'-.... ----
~ DIVISION-

I 

i 

Figure 1. 1-V Output Characteristics of the 74F764 and 
765 in the Low State. Light Line is the 1-V Curve of a 

25.Q Transmission Line Settled to 3.5V (Typical for 
Recommended Termination). The High to Low Incident 

Wave on This Line Would Typically be to .8V 

Figure 2. 1-V Output Characteristics of the 74F764 and 
765 in the High State. Light Line is the 1-V Curve of a 

35S1 Transmission Line Settled to .25V. The Incident 
Wave on the Low to High Transition Will Typically be to 
2.4V on This Line. Any Line Over 35S1 Will Typically be 

Switched on the Incident Wave 

T T 
50 mA 

DIVISION 

500 mV 
t--+-+--t--+--+--l~~DIVISION 

Figure 3. 1-V Output Characteristics of the 74F764-1 and 
765-1 in the Low State. Any Unterminated Line 

Impedance Between 18S1 and 70S1 (Both Shown) Will 
Typically Switch on the First Reflected Wave Without 
Violating the-1V Minimum Input Voltage Specification 

Typical of DRAMS 

L,..i.....,,,......_. J::. 1007 

JJ Io~A 
.Y DIVISION 

.Y 500 mV 

L 
DIVISION 

~ 
..J7 

Figure 4. 1-V Output Characteristics of the 74F764-1 and 
765·1 While in the High State 
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DRAM Dual-Ported Controllers FAST 74F764/765, 74F764A/765A, 
74F764-1/765-1 

Figure 5. 74F764-1/765-1 Driving 32 DRAMs (Unterminated) 

Figure 6. 74F764/765/764A/765A Driving 32 DRAMs (Unterminated) 
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Figure 7. 74F764/765/764A/765A Driving 32 DRAMs (Terminated as in Figure Sa) 

(a) 

(b) 
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DRAM 
CONTROLLER 

DRAM 
CONTROLLER 

Figure 8 
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FEATURES 
• Octal Latched Transceiver 

• Drives heavily loaded backplanes 
with equivalent load impedances 
down to 10 ohms 

• High drive (1 OOmA) open collector 
drivers on 8-port 

• Reduced voltage swing (1 volt) 
produces less noise and reduces 
power consumption 

• High speed operation enhances 
performance of backplane buses 
and facilitates incident wave 
switching 

• Compatible with Pi-bus and IEEE 
896 Futurebus Standards 

• Built-in precision band-gap refer
ence provides accurate receiver 
thresholds and improved noise 
immunity 

• Controlled output ramp and 
multiple GND pins minimize ground 
bounce 

• Glitch-free power up I power down 
operation 

• Multiple package options 

DESCRIPTION 

The 74F776 is an octal bidirectional 
latched transceiver and is intended to 
provide the electrical interface to a high 
performance wired-or bus. The B port 
inverting drivers are low-capacitance 

PIN CONFIGURATION 

September 2, 1988 

FAST 74F776 
Pi-Bus Transceiver 
Octal Bidirectional Latched Transceiver (Open Collector) 
Product Specification 

TYPE 
TYPICAL PROPAGATION MAX SUPPLY CURRENT 

DELAY (TOTAL) 

74F776 7.5ns 85mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°c 

28-Pin Plastic DIP (600mil) 1 N74F776N 

28-Pin PLCC1 N74F776A 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) for a 
discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Aa-A7 PNP latched inputs 3.5/0.117 70µA/70µA 

Bo- B7 Data inputs with threshold circuitry 5.0/0.167 100µA/100µA 

OEA A Output Enable input (active High) 1.0/0.033 20µA/20µA 

OEB
0

, OEB
1 

B Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

LE Latch Enable input (active Low) 1.0/0.033 20µA/20µA 

AJ1- A..2 3-State outputs 150/40 3mA/24mA 

BJ1 - B..2 Open Collector outputs OC*/166.7 OC*/100mA 

NOTES: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
• OC = Open Collector 

open collector with controlled ramp and 
are designed to sink 100 mA from 2 volts. 
The B port inverting receivers have a 100 
mV threshold region and a 4ns glitch 
filter. 

PIN CONFIGURATION PLCC 

GND 12 1iGND l.c 1 1 1 6 

5 • l 

6-735 

The 74F776 B port interfaces to 'Back
plane Transceiver Logic' (BTL) . BTL fea
tures a reduced (1 V) voltage swing for 
lower power consumption and a series 
diode on the drivers to reduce capacitive 

LOGIC SYMBOL 

3 5 6 7 9 10 12 13 

"o "1 

15 OEB 0 
OEA 

28 LE 
16 OEB 1 

Bo a, 

27 26 24 23 21 20 19 17 

VccaPin1 Vx-Pin14 

GND • Pin 4, 8, 11, 18, 22, 25 

853-1121-94381 
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Pi-Bus Transceiver 

DESCRIPTION (Continued) 

loading (<5 pF). Incident wave switching 
is employed, therefore BTL propagation 

delays are short. Although the voltage 
swing is much less for BTL, so is its 
receiver threshold region, therefore noise 
margins are excellent. 

BTL offers low power consumption, low 
ground bounce, EMI and crosstalk, low 
capacitive loading, superior noise margin 
and low propagation delays. This results 
in a high bandwidth, reliable backplane. 

PIN DESCRIPTION 

The 7 4F776 A port has TTL 3-State 
drivers and TTL receivers with a latch 
function. A separate High-level control 
voltage input (V ,) is provided to limit the A 
side output level to a given voltage level 
(such as 3.3V). For 5.0V systems, v. is 
simply tied to V cc· 

The 'F776 has a designed feature to 
control the B output transitions during 
power sequencing. There are two pos
sible sequences, They are as follows: 

Product Specification 

FAST 74F776 

1. When LE=Low and OEBn= Low then 

the B outputs are disabled until the LE cir
cuitry takes control. Then the B outputs 
will follow the A inputs, making a maxi
mum ofonetransition during power-up (or 
down). 

2. If LE=High or OEBn= High then the B 

outputs will be disabled durng power-up 
(or down). 

SYMBOL PINS TYPE NAME AND FUNCTION 

Ao 3 1/0 

A1 5 1/0 

A2 6 1/0 

A3 7 1/0 

A4 9 1/0 
PNP latched input I 3-State output (with V X control option) 

As 10 l/O 

A6 12 1/0 

A7 13 1/0 

Bo 27 1/0 

81 26 1/0 

82 24 1/0 

83 23 1/0 Data input with special threshold circuitry to reject noise I Open Collector output, 

84 21 1/0 High current drive 

85 20 1/0 

86 19 1/0 

87 17 1/0 

OEB0 15 I 

OEB
1 

16 I 
Enables the B outputs when both pins are Low 

OEA 2 I Enables the A outputs when High 

LE 28 I Latched when High (a special delay feature is built in for proper enabling times) 

vx 14 I Clamping voltage keeping v0 H from rising above Vx (Vx =Vee for normal use) 
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Pi-Bus Transceiver FAST 74F776 

LOGIC DIAGRAM 

OEao 
15 

16 
OEB 1 

2 
OEA 

28 
LE 

Ao Data 27 
Bo 

LE 

A1 Data 26 
B1 

LE 

6 24 A2 Data 
82 

LE 

7 23 A3 Data 
B3 

LE 

A4 Data 21 
B4 

LE 

10 20 As Data 
B5 

LE 

12 19 A6 Data 
86 

LE 

13 17 A7 Data 
B7 

LE 

Vee= Pin 1 Vx=Pin14 

GND ~ Pin 4, 8, 11, 18, 22, 25 
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Pi-Bus Transceiver FAST 74F776 

FUNCTION TABLE 

INPUTS LATCH OUTPUTS 
MODE 

An B • n LE OEA OEB0 OEB1 STATE An Bn 
H x L L L L H z z 

A 3-state, Data from A to B 
L x L L L L L z L 

x x H L L L an z an A 3-state, Latched data to B 

- - L H L L (1) (1) (1) Feedback: A to B, B to A 

- H H H L L H(2) H z(2J 
Preconditioned Latch enabling data 

- L H H L L H(2) L z(2J transfer from B to A 

- - H H L L an an an Latch state to A and B 

H x L L H x H z z 

L x L L H x L z z B and A 3-state 

x x H L H x an z z 

- H L H H x H H z 

- L L H H x L L z 
B 3-state, Data from B to A 

- H H H H x an H z 

- L H H H x an L z 

H x L L x H H z z 

L x L L x H L z z B and A 3-state 

x x H L x H an z z 

- H L H x H H H z 

- L L H x H L L z 
B 3-state, Data from B to A 

- H H H x H an H z 

- L H H x H ~ L z 

H High voltage level 
L Low voltage level 
X Don't care 

Input not externally driven 
Z High Impedance (off) state 
On High or Low voltage level one setup time prior to the Low-to-High LE transition 
(1) Condition will cause a feedback loop path; A to B and B to A 
(2) The latch must be preconditioned such that B inputs may assume a High or Low level while OEB

0 
and OEB

1 
are Low 

and LE is High. 
B* Precaution should be taken to insure the B inputs do not float. If they do they are equal to Low state. 
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Pi-Bus Transceiver FAST 74F776 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
vx Threshold control -0.5 to +7.0 v 

T 
-~ 

VIN Input voltage 
OEBn, OEA, LE -0.5 to +7.0 v 

l AJl.-A.J..'. B_o_- B..:z_ -0.5 to 5.5 

I IN Input current -40 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

l A0 -A7 48 
1our Current applied to output in Low output state mA 

Bo- B7 200 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
Except BJ1 - B7 2.0 v VIH High-level input voltage 
BJ!.- Bi_ 1.6 

Except B0 - B7 0.8 
VIL Low-level input voltage v 

BJl.- 8-2 1.45 

I IK Input clamp current Except ~ - Ai -18 mA 

A_o_- A.i -40 

JOH High-level output current A0 -A7 -3 mA 

A0 -A7 24 
1oL Low-level output current mA 

Bo- 87 100 

TA Operating free-air temperature range 0 70 oc 
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Pi-Bus Transceiver FAST 7 4F776 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

IOH High level output current Bo- B7 Vee= MAX, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

1oFF Power-off output current Bo- B7 Vee= O.OV, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

Vee= MIN, VIL= MAX, IOH = -3mA, vx =Vee 2.5 Vee v 

VOH High-level output voltage A0 -A/ 
V1H =MIN 

~H =-0.4mA, 2.5 vx v 
x = 3.13V & 3.47V 

A0 -A/ 
Vee= MIN, VIL= MAX, IOL = 20mA, Vx =Vee 0.5 v 
V1H =MIN 

VOL Low-level output voltage Vee= MIN, VIL= MAX, IOL = 100mA 1.15 v 
Bo- B7 

V1H =MIN IOL = 4mA 0.40 v 

AO-A7 Vee= MIN, II= llK -0.5 v 
VIK Input clamp voltage 

Except A0 - A
7 Vee= MIN, II= llK -1.2 v 

OEBn, OEA, LE Vee= O.OV, vi= 7.0V 100 µA 
Input current at 

II maximum input voltage Ao - A7,BO - B7 Vee = MAX, vi = 5.5V 1 mA 

OEBn, OEA, LE Vee= MAX, V1 = 2.7V, Bn -An= OV 20 µA 
11H High-level input current 

Bo- B7 Vee= MAX, vi= 2.1V 100 µA 

OE~OEA,LE Vee= MAX, vi= 0.5V -20 µA 
11L Low-level input current 

Bo- B7 Vee = MAX, vi = 0.3V -100 µA 

llozH Off-state output current, 
AO-A7 Vee= MAX, Vo =2.7V 70 µA 

+ 11H High-level voltage applied 
1ozL Off-state output current, 

AO-A7 Vee= MAX, Vo =0.5V -70 µA 
+ 11L Low-level voltage applied 

Vee= MAX, Vx = Vqf., LE = OEA = OEBn = 2.7V, -100 100 µA 

Ix High-level control current 
A__a_-A.i = 2.7V, B__a_- ':L = 2.0V 

Y..cr:.._= MAX, VX = 3.13V & 3.47 V, LE= OEA = 2.?V, -10 10 mA 
OEBn =Ao -A7 = 2.7V, B0 - B7 = 2.0V 

1os Short-circuit output current3 A0 -A7 only Vee= MAX, Bn = 1.GV, OEA = 2.0V, OEBn = 2.7V -60 -150 mA 

1ecH Vee= MAX 70 100 mA 

1cc Supply current (total) 1ecL Vee= MAX, VIL= 0.5V 100 145 mA 

1ecz Vee= MAX, VIL= 0.5V 80 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. Unless otherwise 

specified, Vx =Vee for all test conditions. 
2. All typical values are at V cc= SV, TA= 2s0 e. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

4. Due to test equipment limitations, actual test conditions are for v1H=1.6V and VIL =1.3V. 
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Pi-Bus Transceiver FAST 74F776 

AC ELECTRICAL CHARACTERISTICS 

A PORT LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION Vee :SV Vee= SV±10% UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 5.5 7.5 12.0 5.0 12.0 

tPHL BtoA Waveform 1, 2 6.0 7.5 10.5 6.0 11.0 ns 

tPZH Output Enable time from High or Low 8.0 10.5 14.5 7.5 15.5 

tPZL OEA to A Waveform 4.5 8.5 12.0 14.5 8.5 17.0 ns 

tPHZ Output Disable time to High or Low 2.0 4.5 7.0 2.0 7.5 

tPLZ OEA to A Waveform 4.5 2.0 4.5 7.5 2.0 8.0 ns 

B PORT LIMITS 

TA= +2S°C TA= 0°c to +70°C 

TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT SYMBOL PARAMETER CD= 30pF CD= 30pF 
Ru :9n Ru :9n 

Min Typ Max Min Max 

tPLH Propagation delay 2.0 4.0 7.0 2.0 8.0 
Waveform 1, 2 ns 

1PHL A to B 3.5 6.0 8.0 3.0 9.0 

1PLH Propagation delay 3.0 5.0 8.5 2.5 10.0 
Waveform 1, 2 ns 

1PHL LE to B 4.0 6.0 9.0 3.0 9.5 

1PLH Enable/disable time 2.5 4.5 7.5 1.5 8.5 
-- Waveform 1, 2 ns 

1PHL OEBnto B 4.5 7.5 10.5 3.5 10.5 

trLH Transition time, B Port Test Circuit and 0.5 2.0 4.5 0.5 4.5 
ns 

trHL 1.3V to 1 . 7 V, 1. 7V to 1.3V Waveform 0.5 2.0 4.5 0.5 4.5 

AC SETUP REQUIREMENTS 
LIMITS 

TA=+25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee= sv ±10% 

UNIT CL= SOpF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Set-up time Waveform 3 5.0 5.0 ns 

!s_(L) Ato~ 5.0 5.0 

1ti(H) Hold time 
Waveform 3 0.0 0.0 ns 

th(L) Ato LE 0.0 0.0 

\y(L) LE Pulse width, Low Waveform 3 6.0 6.0 ns 
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Signetics FAST Products Product SpeCification 

Pi-Bus Transceiver FAST 74F776 

AC WAVEFORMS 

OEA 

Waveform 1. Propagation Delay For Data 
To Output 

Waveform 2. Propagation Delay For Data 
To Output 

Waveform 3. Data Setup And Hold Time• 
And LE Pulse Width• 

Waveform 4. 3-State Output Enable Time To High Level Waveform 5 3-State output Enable Time To Low Level 
And Output Disable Time From High Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.5V. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vour 

CLJ 
Test Circuit For 3-Stata Outputs On A Port 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

All other open 

2V 

L1.ov 

-----tw 

tTLH (t,) 

----- t W -----ti 

VM = 1.5V 

Input Pulse Definition 

PULSE 
GENERATOR 

INPUT PULSE REQUIREMENTS 

Test Circuit For Outputs On B Port 

DEFINITIONS 

Load resistor; see AC CHARACTERISTICS for 
value. 
Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 
Termination resistance should be equal to ZOUT of 
pulse generators. 

September 2, 1988 

FAMILY 
74F Amplitude LowV Rep. Rate tw 

A Port 3.0V O.OV 1MHz 500ns 

B Port 2.0V 1.0V 1MHz 500ns 

C0 = Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 

Ru = Pull up resistor; see AC CHARACTERISTICS 
for value. 

6-742 

tTLH 

2.5ns 

4.0ns 

AMP(V) 

LOWV 

tTHL 

2.5ns 

4.0ns 



Signetics 

FAST Products 

FEATURES 
• Latching Transceiver 
• High drive open collector output 

current with minimum output swing 
• Compatible with Test Mode (TM) 

Bus specification 

• Controlled output ramp 
• Multiple package options 

DESCRIPTION 

The 7 4F777 is a triple bidirectional latched 
Bus transceiver and is intended to provide 
the electrical interface to a high perform
ance wired-OR bus. This bus has a loaded 
characteristics impedance range of 20 to 
50 ohms and is terminated on each end 
with a 30 to 40 ohm resistor. 

The 74F777 is a triple bidirectional trans
ceiver with open collector Band 3-state A 
port output drivers. A latch function is 
provided for the A port signals. The B port 
output driver is designed to sink 100 mA 
from 2 volts to minimize crosstalk and 
ringing on the bus. 

A separate output threshold clamp volt
age (V ) is provided to prevent the A port 
output ~igh level from exceeding future 
high density processor supply voltage 
levels. For 5 volt systems, V x is simply 
tied to Vee· 

PIN CONFIGURATION 

Vx 

GND 

Bo 

81 

B2 

A1 7 GND 

OEA 2 OEB 0 
A2 OEB1 

OEB 2 

TOP VIEW 

April 5, 1989 

FAST 74F777 
Triple Bidirectional Latched Bus Transceiver 

Triple Bidirectional Latched Bus Transceiver 
(3-State + Open Collector) 
Objective Specification 

TYPE 
TYPICAL PROPAGATION MAX SUPPLY CURRENT 

DELAY (TOTAL} 

74F777 ns mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Ceramic DIP (300mil) 1 
N74F777F 

20-Pin PLCC 1 N74F777A 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) for a 
discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.} LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A2 PNP latched inputs 3.5/0.117 70µN70µA 

Bo- B2 Data inputs with threshold circuitry 5.0/0.167 1 OOµA/1 OOµA 

OEA0 - OEA2 A Output Enable inputs (active High) 1.0/0.033 20µA/20µA 

t--~EB0 - OEB2 
B Output Enable inputs (active Low) 1.0/0.033 20µN20µA 

LE0 - LE2 
Latch Enable inputs (active Low) 1.0/0.033 20µA/20µA 

AO-A2 3-State outputs 150/40 3mA/24mA 

Bo- B2 Open Collector outputs OC*/166.7 OC*/100mA 

NOTES: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
• OC = Open Collector 

PIN CONFIGURATION PLCC 

Vx 

Va; 

LEO 11 

OEA0 A0 OEA 
1 

A1 OEA 
2 

TOP VIEW 

6-743 

OEB 2 

GND 

LOGIC SYMBOL 

LEO 

LE1 
LE2 
OEA0 
OEA

1 
OEA

2 
13 OEB

0 
12 OEB

1 
11 OEB 2 
111 Yx 

17 16 15 

Vee· Pin 20 vx. Pin 19 
GND- Pin 10,14, 18 

853-



Signetics FAST Products Objective Specification 

TM-Bus Transceiver FAST 74F777 

LOGIC DIAGRAM 

13 
OEB 0 

LE0 
5 17 

Ao Data Bo Q 
LE 

OEA
0 

4 

12 
OEB 1 

2 
LE1 

7 16 
A1 Data B1 Q 

LE 

OEA1 
6 

11 
OEB 2 

3 
LE2 

9 15 
A2 Data 82 Q 

LE 

OEA
2 

8 

Vee - Pin 20 Vx - Pin 19 

GND ·Pin 10, 14, 18 
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Signetics FAST Products Objective Specification 

TM-Bus Transceiver FAST 74F777 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
vx Threshold control -0.5 to +7.0 v 

VIN Input voltage l OEB_n' OEAn, LEn -0.5 to +7.0 v 
ASL-A.2.} BSL- B2 -0.5 to 5.5 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state --0.5 to +Vee v 

J 
Ao-A2 48 

1our Current applied to output in Low output state 
Bo- B2 200 

mA 

TA Operating free-air temperature range 0 to +70 cc 

TSTG Storage temperature -65 to +150 cc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
Except B0 - B2 2.0 

VIH High-level input voltage v 
Bo - B2 1.6 

Except B0 - B2 0.8 
VIL Low-level input voltage v 

Bo- B2 1.45 

I IK Input clamp current -18 mA 

1oH High-level output current AO-A2 -3 mA 

Ao-A2 24 
1oL Low-level output current mA 

Bo- B2 100 

VOH High-level output voltage Bo- B2 2.0 4.0 v 

TA Operating free-air temperature range 0 70 cc 

April 5, 1989 



Signetics FAST Products Objective Specification 

TM-Bus Transceiver FAST 7 4F777 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

IOH High level output current Bo- B2 Vee= MAX, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

1oFF Power-off output current Bo- B2 Vee= O.OV, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

Vee= MIN, VIL= MAX, 'oH = -3mA, vx =Vee 2.5 Vee v 

VOH High-level output voltage Ao-A24 10 H = -0.4mA, 
2.5 vx v V1H =MIN VX = 3.13V & 3.47V 

Ao -A2 4 Vee= MIN, VIL= MAX, IOL = 20mA, vx =Vee 0.5 v 
V1H =MIN 

VOL Low-level output voltage Vee= MIN, VIL= MAX, 10 L = 1oomA 1.15 v 
Bo- B2 

V1H =MIN IOL = 4mA 0.40 v 

AO-A2 Vee= MIN, II= '1K -0.5 v 
VIK Input clamp voltage 

Except A0 - A2 Vee= MIN, '1 = '1K -1.2 v 

OEBn, OEAn, LEn Vee= O.OV, vi= 7.0V 100 µA 
II 

Input current at 
maximum input voltage Ao - A2,BO - 82 Vee= MAX, vi= 5.5V 1 mA 

OEBn, OEAn, LEn Vee= MAX, vi= 2.7V, Bn -An= ov 20 µA 
11H High-level input current 

Bo - B2 Vee= MAX, vi= 2.1V 100 µA 

OEB...n:OE~LE__n Vee= MAX, vi= 0.5V -20 µA 
11L Low-level input current 

Bo- B2 Vee= MAX, vi= 0.3V -100 µA 

TOZH Off-state output current, 
Ao-A2 Vee= MAX, Vo =2.7V 70 µA 

+ 11H High-level voltage applied 
1ozL Off-state output current, 

AO-A2 Vee = MAX, Vo =0.5V -70 µA 
+ 11L Low-level voltage applied 

Vee= MAX, V\= V~c· LE= OEAn = OEBn = 2.7V, -100 100 µA 

'x High-level control current 
A_a - A_z_= 2. 7V, )O - 2 = 2.0V 

k =MAX, VX = 3.13V & 3.47 V, LE= OEAn = 2.7V, -10 10 mA 
OEBn =Ao -A7 = 2.7V, B0 - B2 = 2.0V 

1os Short-circuit outputcurrent3 A
0 

-A2 only Vee= MAX, Bn = 1.6V, OEAn = 2.0V, OEBn = 2.7V -60 -150 mA 

1ccH Vee= MAX 70 100 mA 

1cc Supply current (total) 1ccL Vee= MAX, VIL= 0.5V 100 145 mA 

1ccz Vee= MAX, VIL= 0.5V 80 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. Unless otherwise 

specified, Vx =Vee for all test conditions. 
2. All typical values are at Vee= sv, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

4. Due to test equipment limitations, actual test conditions are for v1H=1.6V and VIL =1.3V. 
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TM-Bus Transceiver FAST 74F777 

AC ELECTRICAL CHARACTERISTICS 

A PORT LIMITS 

TA=+25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION Vee= sv Vee= sv ±10% UNIT 
CL= 50pF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 5.5 8.5 12.0 4.5 13.5 ns 
tPHL BtoA 

Waveform 1, 2 6.0 8.5 11.5 6.0 12.0 

tPZH Output Enable time from High or Low 8.0 10.5 13.5 7.0 16.5 ns 
tPZL OEAn to A Waveform 4.5 8.5 12.5 16.0 8.5 19.5 

tPHZ Output Disable time to High or Low 2.0 3.0 8.0 2.0 8.5 
ns 

tPLZ OEAn to A Waveform 4.5 2.0 3.0 8.0 2.0 8.5 

tTLH Transition time, B Port Test Circuit and 0.5 2.5 5.0 0.5 6.0 
ns 

tTHL o.8V to 1.0 v. 1.0v to o.8V Waveform 0.5 2.0 5.0 0.5 6.0 

B PORT LIMITS 

TA= +25°C TA = 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv 

CD= 30pF 
Vee= sv ±10% 

UNIT CD= 30pF 

Ru=9n Ru :9n 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1, 2 
1.5 4.0 7.0 1.0 9.0 

ns 
tPHL A to B 3.5 6.0 9.0 2.5 10.0 

tPLH Propagation delay 3.0 5.0 8.0 2.0 10.0 
Waveform 1, 2 ns 

tPHL LEn to B 4.0 6.0 9.0 3.0 10.0 

tPLH 
Enable/disable time 2.5 4.5 7.5 1.5 8.5 

tPHL OEBn to B Waveform 1, 2 3.0 7.5 10.5 3.0 11.0 
ns 

li-LH Transition time, B Port Test Circuit and 0.5 2.0 4.5 0.5 4.5 
1.3V to 1.7 V, 1.7V to 1.3V 0.5 2.0 4.5 0.5 4.5 

ns 
li-HL Waveform 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +25°C TA = 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= 30pF CL= 30pF 

Ru=9n Ru=9n 

Min Typ Max Min Max 

t
5
(H) Set-up time 

Waveform 3 
5.0 5.0 

~(L) A to IT 5.0 5.0 ns 

th(H) Hold time 
Waveform 3 

0.0 0.0 
th(L) A to IT 0.0 0.0 ns 

tw(H) LE Pulse width, 
Waveform 3 

15.0 15.0 
ns 

~(L) High or Low 15.0 15.0 
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TM-Bus Transceiver FAST 74F777 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Data To Output Waveform 2. Propagation Delay For Data To Output 

Waveform 3. Data Setup And Hold Times 
Andil Pulse Widths 

Waveform 4. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Vol +0.3V ,. 
Waveform 5 3-State Output Enable Time To Low Level 

And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

VooT 

cLJ 
Test Circuit For 3·State Outputs On A Port 

SWITCH POSITION 

TEST 

tPLZ' tPZL 
All other 

PULSE 
GENERATOR 

SWITCH 

closed 

open 

2V 

L1.ov 

----- t w ------

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

74F Amplitude LowV Rep. Rate tw tTLH 

AMP(V) 

LOWV 

LOWV 

tTHL 

A Port 3.0V O.OV 1MHz 500ns 2.5ns 2.5ns 
Test Circuit For Outputs On B Port 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for 
value. 

CL = Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 

April 5, 1989 

B Port 2.0V 1.0V 1MHz 500ns 

C0 = Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 

Ru = Pull up resistor; see AC CHARACTERISTICS 
for value. 

6-748 
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FAST Products 

FEATURES 

• Multiplexed 3-state 1/0 ports for 
bus oriented applications 

• Built-in look-ahead carry capabil
ity 

• Center power pins to reduce 
effects of package inductance 

• Count frequency 145MHz typical 
• Supply current 90mA typical 
• See 'F269 for 24 pin separate 110 

port version 

• See 'F579 for 20 pin version 

• See 'F579 for 20 pin version 

• See 'F1179 for extended function 
version of the 'F799 

DESCRIPTION 

The 74F779 is fully synchronous 8-stage Up/ 
Down Counter with multiplexed 3-state 1/0 
ports for bus-oriented applications. All con
trol functions (hold, count up, count down, 
synchronous load) are controlled by two 
mode pins (S

0
,S1). The device also features 

carry look-ahead for easy cascading. All 
state changes are initiated by the rising edge 
of the clock. When CET is High the data 
outputs are held in their current state and TC 
is held High. The TC output is not recom
mended for use as a clock or asynchronous 
reset due to the possibility of decoding 
spikes. 

PIN CONFIGURATION 

1/01 1/00 

1/02 CP 

1/03 CET 

GND Vee 

1/04 TC 

1/05 So 

1/06 51 

1/07 OE 

TOP VIEW 

April 5, 1989 

FAST 74F779 
Counter 
8-Bit Bidirectional Binary Counter (3-state) 

Product Specification 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F779 145MHz 90mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
Vee= 5V±10%; TA= 0°c to +70°c 

16-Pin Plastic DIP N74F779N 

16-Pin Plastic SOL N74F779D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Data inputs 3.5/1.0 70µA/0.6mA 
I/On 

Data outputs 150/40 3.0mA/24mA 

SO,S1 Select inputs 1.0/1.0 20µA/0.6mA 

OE Output enable input (active Low) 1.0/1.0 20µAI0.6mA 

CE'i' Count Enable Trickle input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock input (active rising edge) 1.0/1.0 20µAI0.6mA 

TC Terminal count output (active Low) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

10 

So 51 
14 CET 
15 CP 

9 OE 

161 2356 78 

Vee= Pin 13 
GND =Pin 4 

6-749 

LOGIC SYMBOL(IEEE/IEC) 

CTR DIV 256 

TC 12 
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Signetics FAST Products 

Counter 

LOGIC DIAGRAM 

s 11 
0 ~-0--t ::>0-<t-----, .__LO_A_o_c_o_N_TR_OL ___________ ___, 

S1 .,.. _._ ./ 

v ~,__U_P _____ ___, CP 

9 
~ ~....+-WN ------+--------H~ ~t5 

OE -----V "'____l _1 
110 0 ~1---+-+--------+----------+B__,J DETAIL A J 

~ :r:>l------1---l-........ ~ 
1101 ~1--+-l-+..>--------++---------!':::::JH DETAIL A l 

---r--....)~~=1:=)z:-=-=-~rJL::>--i 
DETAILA J 

.) 

llOs~t--+-+--+-+--+-t---t--.----t--+-+-t-t---t--------jBr-----1 DETAIL A ] 

~ 
) )1-----+-~-:r~~' 

I/Os ~~Ot. -+~Jt=!ii1=t=t1i!~===t=tttttt~~;;;;;;;~a~~-: DETAIL A J 
~ 
~ 

) 
.) ~ 

.-------~r-----1] DETAIL A J 

TOGGLE 

J_ j 
DATA -....-____,,_____ ___ _, 

fC _1_2 __ ~~x LOAD -:--: -----1t-l*--l~~>---~+-~-r--
I It;= 

Product Specification 

FAST 74F779 

CP 

a~-----+------------~ 

Vee= pin 13 
GND= pin 4 
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Signetics FAST Products Product Specification 

Counter FAST 74F779 

FUNCTION TABLE 
INPUTS 

OPERATING MODE 
s1 so CET OE CP 

x x x H x 1/00 to 110
7 

in high impedance 

x x x L x Flip-flop outputs appears on 1/0 lines 

L L x H i Parallel load all flip-flops 

(not LL) H x i Hold (TC held High) 

H L L x i Count up 

L H L x i Count down 

H High voltage level 
L Low voltage level 
X Don't care 

i = Low-to-High clock transition 
(not LL)= s

0 
and s

1 
should never be Low voltage level at the same time in the hold mode only. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1ouT Current applied to output in Low output state 1 
TC 40 mA 

1/0 n 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

TC -1 mA 
1oH High-level output current 

I/On -3 mA 

1oL Low-level output current TC 20 mA 

l/O__n_ 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Counter FAST 7 4F779 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 
TC Vee= MIN loH=-1mA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage t---------1 VIL= MAX 

V1H =MIN ±10%Vcc 2.4 v 
110 n 10 H=-3mA 

±5%Vcc 2.7 3.3 v 

Vee= MIN ±10"/oVCC 0.30 0.50 v 

VOL Low-level output voltage VIL= MAX loL=MAX 
V1H =MIN ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at I/On vcc = 5.5V, v 1 = 5.5V 1 mA 
II maximum 

input voltage others Vee= 5.5V, v 1 =7.0V 100 µA 

11H High-level input current 
except Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current I/On V cc = MAX, V1 = 0.5V -0.6 mA 

11H+1ozH Off-state output current High- Vee= MAX, Vo= 2.7V 70 µA level voltage applied 
I/On 

11L +1ozL Off-state output current Low- V cc = MAX, Vo= 0.5V 
level voltage applied -600 µA 

1os Short-circuit output current3 Vee= MAX -60 -150 mA 

1ccH 82 116 mA 

1cc Supply current (total) ~ Vee= MAX 91 128 mA 

~ 97 136 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Counter FAST 74F779 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee =SV±10% 

UNIT CL= SOpf CL :SOpf 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 125 145 115 MHz 

tPLH Propagation delay 
Waveform 1 

4.5 7.0 10.5 4.5 11.0 

tPHL CP to I/On 5.5 8.0 10.5 5.5 11.0 ns 

tPLH Propa~on delay Waveform 1 4.5 7.0 9.0 4.5 10.0 ns 
tPHL CP to TC 4.5 7.0 9.0 4.5 10.0 

tPLH f!Qeagation delay Waveform 2 3.0 4.5 6.5 2.5 7.5 ns 
tPl--ll GET to TC 3.0 5.5 7.5 2.5 8.0 

tPZH Output Enable time from Waveform 4 2.5 4.5 7.0 2.5 8.0 ns 
tP.lL High or Low level Waveform 5 4.5 6.5 9.0 4.5 9.5 

tPHZ Output Disable time to Waveform 4 1.0 3.0 6.5 1.0 8.0 ns 
tPLZ High or Low level Waveform 5 1.0 4.0 7.0 1.0 8.0 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee :SV±10% 

UNIT CL :SOpf CL= SOpf 
RL =soon RL :soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 5.0 5.0 
t:(L) I/On to CP Waveform 3 5.0 5.0 ns 

1t,(H) Hold time, High or Low 1.0 1.0 
VL) I/On to CP Waveform 3 1.0 1.0 ns 

t (H) Setup time, High or Low 5.0 5.0 
t:(L) GET to CP Waveform 3 5.5 6.0 ns 

th(H) Hold time, High or Low 0 0 
th(L) GET to CP Waveform 3 0 0 ns 

t
5
(H) Setup time, High or Low 

Waveform 3 
8.0 8.5 

t
5
(L) Sn to CP 8.0 8.5 ns 

th(H) Hold time, High or Low 
Waveform 3 

0 0 
th(L) Sn to CP 0 0 ns 

\y(H) CP Pulse width, High or Low 
Waveform 1 

4.0 4.0 
\y(L) 4.0 4.0 

ns 
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Counter FAST 74F779 

AC WAVEFORMS 

Waveform 1. 
Propagation Delay, Clock Input To Output, Clock 

Pulse Width, and Maximum Clock Frequency 

Sn' 1/0 n "//,.r~z,,.,,,.l'Jl!'
CET 

CP 

TC 

Waveform 2. 

Propagation Delay, CET input to 
Terminal Count Output 

Waveform 3. Data Setup And Hold Times 

Waveform 4. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

OE 

I/On VOL +0.3V -----""'lf 
Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

ell 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

Ail other open 

DEFINITIONS 

L1.w 
---- t w -----11 

tw 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 
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74F 3.0V 
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Signetics 

FAST Products 

FEATURES 

FAST 74F786 
Asynchronous Bus Arbiter 
4-Bit Asynchronous Bus Arbiter 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

N74F786 6.6ns 55mA 

• Arbitrates between 4 asynchronous ORDERING INFORMATION 
Inputs 

• Separate grant output for each Input 
• Common output enable 

• On-board 4 Input AND gate 
• Metastable-free outputs 

DESCRIPTION 

The 74F786 is an asynchronous 4-bit arbi
ter designed for high speed real-time appli
cations. The priority of arbitration is deter
mined on a first-come first-served basis. 
Separate Bus Grant (BG ) outputs are 
available to indicate whichnone of the re
quest inputs is served by the arbitration 
logic. All BG ou~ts are enabled by a 
common enable (EN) pin. In order to gen
erate a bus request signal a separate 4 
input AND gate is provided which may also 
be used as an independent AND gate. 
Unused Bus Request (BR ) inputs may be 
disabled by tying them High. 

The 'F786 is designed so that contention 
between two or more request signals will 
not glitch or display a metastable condition. 
In this situation an increase in the BR to 
BGn tPHL may be observed. A typical 'F~86 
has an h = 6.6ns, 't = .41ns and and T0 = 
5µsec. 

PIN CONFIGURATION 

Vee 

YoUT 

BG 0 

BG1 

BG2 

BG3 

TOP VIEW 

April 4,1989 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°C to +70"C 

16-Pin Plastic DIP N74F786N 

16-Pin Plastic SO N74F786D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

BR
0

- BR3 
Bus Request inputs (active Low) 1.0/3.0 20µA/1.8mA 

A,B,C,D AND gate inputs 1.0/1.0 20µA/0.6mA 

EN 
Common Bus Grant output 

1.0/1.0 20µA/0.6mA enable input (active Low) 

YOUT AND gate output 150/40 3.0mA/24mA 

BG0 - BG3 
Bus Grant outputs (active Low) 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

Where: 

h= Typical propagation delay through the 
device and 't and T are device parame
ters derived from Yest results and can 
most nearly be defined as: 

't= A function of the rate at which a latch in 
a metastable state resolves that condi-
tion. 

LOGIC SYMBOL 

7 15 1 2 3 

BRo Bffi BR2 BR:J A B e D 

EN 

BGo BG 1 BG2 BG3 Your 

13 12 11 10 14 

Vee· Pin 1s 

GND- Pin8 

6-755 

To= A function of the measurement of 
the propensity of a latch to enter a metas
table state. T 0 is also a very strong f unc
tion of the normal propagation delay of 
the device. 

For further information, please refer to 
the 'F786 application notes. 

LOGIC SYMBOL(IEEE/IEC) 

BUS ARBITER 
<I> 

74F786 
EN 
BRO BGO 
BR1 BG1 
BR2 BG2 
BR3 BG3 

& 

14 

853-1269-96218 



Signetlcs FAST Products 

Bus Arbiter 

FUNCTIONAL DESCRIPTION 
The BR inputs have no inherent priority. 
The arb~er assigns priority to the incom
ing requests as they are received, there
fore, the first BR asserted will have the 
highest priority. When a bus request is 
received its corresponding bus grant 
becomes active, provided that EN is Low. 
If additional bus requests are made dur
ing this time they are queued. When the 
first request is removed, the arbiter serv
ices the bus request with the next highest 

PIN DESCRIPTION 
SYMBOL PINS TYPE 

priority. Removing a request while a 
previous request is being serviced can 
cause a grant to be changed when arbi
trating between three or four requests. 
For that reason, the user should not re
move ungranted requests when arbitrat
ing between three or four requests. This 
does not apply to arbitration between two 
requests. 

If two or more BRn inputs are asserted at 

NAME 

Product Specification 

FAST 74F786 

precisely the same time, one of them will 
be selected at random, and all BG out
puts will be held in the High state un1il the 
selection is made. This guarantees that 
an erroneous BG will not be generated 
even though a me1astable condition may 
occur internal to the device. 
When the EN is in the High state the BG 
outputs are forced High. n 

FUNCTION 

BR
0 

- BR3 4-7 I Bus Request inputs (Active Low) The logic of this device arbitrates between these four inputs. 
Unused inputs should be tied high. 

BG
0

- BG3 13 -10 0 Bus Grant outputs (Active Low) These outputs indicate the selected bus request. 
BG0 corresponds to BR

0
, BG

1 
to BR

1 
, etc. 

A,B,C,D 15, 1 - 3 I Inputs of the 4-input AND gate. 

YOUT 14 0 Output of the 4-input AND gate. 

EN 9 I Enable input When Low it enables the BR
0 

- BR3 outputs. 

ARBITER FUNCTION TABLE AND FUNCTION TABLE 
INPUTS OUTPUTS INPUTS OUTPUT 

EN BR__o_ 

L 1 

L x 
L x 
L x 
H x 

L = Low voltage level 
H = High voltage level 
X = Don't care 

BR_i_ 

x 
1 

x 
x 
x 

1 = First of inputs to go Low 

April 4, 1989 

BR_a_ 

x 
x 
1 

x 
x 

BR_a BG__o_ BG-1 BG1 
x L H H 

x H L H 

x H H L 

1 H H H 

x H H H 

6-756 

BG_a A B c D YOUT 

H L L L L L 

H L L L H L 

H L L H L L 

L L L H H L 

H L H L L L 

L H L H L 

L H H L L 

L H H H L 

H L L L L 

H L L H L 

H L H L L 

H L H H L 

H H L L L 

H H L H L 

H H H L L 

H H H H H 



Signetlcs FAST Products Product Specification 

Bus Arbiter FAST 74F786 

LOGIC DIAGRAM 
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Bus Arbiter FAST 74F786 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V CC = MIN, VIL = MAX ±10%Vcc 2.4 v 

VOH High-level output voltage 
v,H =MIN, 'oH =MAX ±5%Vcc 2.7 3.3 v 

V CC = MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
v,H = MIN, 'oL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA 
input voltage 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

A-0, rn -0.6 mA 
11L Low-level input current Vee= MAX, v, = 0.5V 

Mn -1.8 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX 55 80 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products 

Bus Arbiter 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 

tPHL A, 8, C, D to YOUT 

tPLH Propagation delay 
Waveform 2 

tPHL BRn to BGn 

tPLH Propagation delay 
Waveform 2 

tPHL EN to BGn 

tPHL Propagation delay, BR a to BGb Waveform 3 

AC WAVEFORMS 

BG n 

Waveform 1. AND Gate Input to Output Delaya 

LIMITS 

TA= +25°C 

Vcc=5V 
CL= 50pF 

RL = 5000 

Min Typ Max 

2.5 4.5 7.5 
2.5 4.5 7.5 

5.0 7.0 10.0 
4.5 6.5 9.5 

3.0 5.0 8.0 
2.5 4.5 7.5 

5.0 7.0 10.0 

Waveform 2. Bue Requeat or Enable to 
Bue Grant Delaya 

Product Specification 

FAST 74F786 

TA= 0°C to +70°C 

vcc=5V±10% 
UNIT CL= 50pF 

RL = 5000 

Min Max 

2.0 8.5 
MHz 

2.5 7.5 

4.5 10.5 
4.0 10.0 

ns 

2.5 8.5 
2.5 8.0 

ns 

4.5 10.5 ns 

Waveform 3. Bus Requeat to Bus Grant Delay 

NOTE: a and b represent any of the Bus Requests or Grants. BG Low
to-Hig h transition and the BGb High-to-Low transition occur simultanGously. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

For all waveforms, V M = 1 .SV. 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

-----t w ---- AMP(V) 

----- t w ____ .. ov 

V = 1.5V 
Input P~se Definition 

INPUT PULSE REQUIREMENTS 
see AC CHARACTERISTICS for value. FAMILY 1-----~---~--,.------.-----1 

~ = Termination resistance should be equal to ZOUT of 

pulse generators. 
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Amplitude Rep. Rate tw tTLH tTHL 
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Signetics FAST 74F80417'4Fl804 
NAND DRIVERS 
74F804-Hex Two-Input NANO Driver 

FAST Products 74F1804-Hex Two-Input NANO Driver 
Product Specification 

FEATURES 
• High capacitive drive capability 
• Choice of configuration 
Corner V cc and GND-- 'F804 
Center V cc and GND- 'F1804 

TYPE 

74F804 

74F1804 

TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 
(TOTAL) 

2.5ns 9mA 

2.Sns 9mA 

• Typical propagation delay of 2.Sns ORDERING INFORMATION 

PIN CONFIGURATION 

'F804 

'F1804 

August 17, 1988 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F804N, N74F1804N 

20-Pin Plastic SOL N74F8040, N74F18040 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

0 na - 0 nb Data inputs 1.0/0.033 20µA/20µA 

00-05 Data outputs 2400/80 48mA/48mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'F804 

1 2 4 5 7 8 12 13 15 18 18 111 

Yee· Pln20 
GND. Pin 10 

3 8 II 11 14 17 

'F1804 

6 7 II 10 12 13 17 18 20 1 3 4 

Ycc·Pln5 
GND• Pin 15 

8 11 14 16 111 2 

6-760 

LOGIC SYMBOL(IEEE/IEC) 

'F804 

'F1804 

853-1313-94244 



Signetics FAST Products Product Specification 

NAND Drivers FAST 7 4F804, 74F1804 

FUNCTION TABLE 

INPUTS OUTPUT 

D. Db a 
L x H 

x L H 

H High voltage level 
L Low voltage level 
X Don't care 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 96 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -48 mA 
-

IOL Low-level output current 48 mA 

TA Operating free-air temperature range 0 70 oc 
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NAND Drivers FAST 74F804,74Fl 804 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

\~VMBOL 
LIMITS 

PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V CC = MIN, VIL= MAX ±10%Vcc 2.0 v 

VOH High-level output voltage 
V1H = MIN, IOH = MAX ±5%Vcc 2.0 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.38 0.55 v 

VOL Low-level output voltage 
V1H = MIN, IOL = MAX ±5%Vcc 0.38 0.55 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -20 µA 

lo Output current3 
Vee= MAX, Vo=2.25V -60 -160 mA 

1ccH VIN =GND 2.0 3.0 mA 
1cc Supply current (total) Vee= MAX 

1ccL VIN =4.5V 15 20 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 2s0 c. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 105. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =SV Vee= sv±10% 

UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 1.0 2.0 4.0 1.0 4.0 

tPHL Dna' Dnb to (5n Waveform 1 1.0 3.0 4.5 1.0 5.0 ns 

AC WAVEFORMS 

Waveform 1. 

Propagation Delay for Input to Output 

NOTE: For all waveforms, V M = 1.SV. 
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Signetics FAST Products 

NANO Drivers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Your 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to z00T of 

pulse generators. 

Auaust 17. 1988 

FAMILY 

74F 

6-763 

Product Specification 

FAST 7 4F804,74F1804 

tw AMP(V) 

ov 
tTHL(t~ 

lyL,H(t~ 

t w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• High capacitive drive capability 
• Choice of configuration 
Corner V cc and GND-- 'F805 
Center Vee and GND-- 'F1805 

• Typical propagation delay of 2.3ns 

PIN CONFIGURATION 

'F805 

Vee 

DOb 

ao 
o,. 
o,b 
a, 
02'1 

D2b 

02 

'F1805 

May 26, 1988 

FAST 7 4F805 I 74F1805 
NOR Drivers 
74F805-Hex Two-Input NOR Driver 
74F1805-Hex Two-Input NOR Driver 
Product Specification 

TYPE 
jrYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F805 2.3ns 10mA 

74F1805 2.3ns 10mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F805N, N74F1805N 

20-Pin Plastic SOL N74F805D, N74F1805D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0na - Dnb Data inputs 1.0/0.033 20µA/20µA 

00-05 Data outputs 2400/80 48mA/48mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'F805 

1 2 4 5 7 8 12 13 15 16 18 HI 

Vee· Pin 20 
GND- Pin 10 

3 6 9 11 14 17 

'F1805 

6 7 9 10 12 13 17 18 20 1 3 4 

Vee· Pin 5 
GND· Pin 15 

8 11 14 16 19 2 

6-764 

LOGIC SYMBOL(IEEE/IEC) 

'F805 

'F1805 

853-0037-93404 



Slgnetlcs FAST Products Product Specification 

NOR Drivers FAST 74F805,74Fl 805 

FUNCTION TABLE 

INPUTS OUTPUT 

Ona Dnb Qn 
H x L 

x H L 

L L H 

H High voltage level 
L Low voltage level 
X Don't care 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 96 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -48 mA 

IOL Low-level output current 48 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

NOR Drivers FAST 74F805,74Fl 805 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V cc = MIN, VIL = MAX ±10%Vcc 2.0 v 

voo High-level output voltage 
v,H = MIN, loH = MAX ±5%Vcc 2.0 v 

V cc = MIN, VIL = MAX ±10%Vcc 0.38 0.55 v 
VOL Low-level output voltage 

v,H = MIN, 'oL = MAX ±5%Vcc 0.38 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current V CC = MAX, V1 = 0.5V -20 µA 

lo Output current3 V CC = MAX, V o=2.25V -60 -150 mA 

1ecH V1N =GND 3 5 mA 
1cc Supply current (total) Vee= MAX 

1eeL VIN =4.5V 17 25 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
3. The output conditions have been chosen to produce a current that dosely approximates one half of the true short-circuit output current, 'os· 
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Signetics FAST Products 

NOR Drivers 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation _2elay 
Waveform 1 

tPHL Dna' Dnb to On 

AC WAVEFORMS 

Waveform 1. 

Propagation Delay for Input to Output 

NOTE: For all waveforms, V M = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

May 26,1988 

Min 

1.0 
1.0 

FAMILY 

74F 

6-767 

Product Specification 

FAST 74F805,74Fl 805 

LIMITS 

TA= +2S"C TA= 0°c to +70°C 

Vee= SV vce=SV±10% 
UNIT CL :SOpF CL :SOpF 

RL =soon RL =soon 

Typ Max Min Max 

2.0 4.0 1.0 4.0 
2.5 4.5 1.0 4.5 ns 

tw AMP(V) 

ov 

tlHdtt> 

tn.11<t) 

tw OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• High speed parallel registers with 

positive edge-triggered D-type fllp
flops 

• High speed full adder 
• 8-blt parity generator 
• High Impedance PNP Inputs for light 

bus loading 

• Center V cc and GND pins and 
controlled output buffers minimize 
ground-bounce problems 

• 3-state outputs glitch free during 
power-up and power-down 

• Broadside plnout 

DESCRIPTION 
The 74F807 Octal Bus, Shift/Count Trans
ceiver is designed to input data from either 
the A or B ports to an internal storage 
register. This data can then be shifted left 
with serial or parallel outputs, added to 
additional data that appears on the A-input 
with Carry In and Carry Out bits, incre
mented by the Clock Input or incremented 
by the Clock enabled with Carry In. An 8-bit 
odd parity generator is attached to the 
register Q Outputs. 

FAST 74F807 
Octal Shift/Count Registered 
Transceiver with Adder and Parity 
(3-State) 
Preliminary Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F807 100MHz 210mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

28-Pin Plastic DIP (600 mils) N74F807N 

28-Pin SOL N74F807D 

28-Pin PLCC N74F807A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

An,Bn Data 1/0 inputs 3.510.166 70µA/70µA 

OEA,OEB Output Enable inputs 1.0/0.033 20µA/20µA 

Cl/SI/CE Carry/Serial/Clock Enable input 1.0/0.033 20µA/20µA 

CP Clock input 1.0/0.033 20µA/20µA 

MR Master Reset input 1.0/0.033 20µA/20µA 

Sn Select inputs 1.0/0.033 20µA/20µA 

STA TOUT Status Out output 150/40 3.0mA/24mA 

An,Bn Data 1/0 outputs 150/40 3.0mA/24mA 

NOTE: 
The data in the storage register can be One (1.0) FAST Unit Load is defined as: 20µA in the High state and o.smA in the Low state. 
presented on either the A or B ports for 
output. 

DIP PIN CONFIGURATION PLCC PIN CONFIGURATION LOGIC SYMBOL(IEEE/IEC) 

OE8 
'1 S, II, Yee .. 9- 9-,. Ba 

Ba Br 
STATOUT 9. ,. 

81 
iii 9, 

OiA 91 

OEa CP 

"a a/91/CE 

"' A1 

Cl/a'CE 
... "-ONDOND"4 Al A. 

91 

TOPYIEW 
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Signetics FAST Products 

Octal Shift/Count Transceiver 

LOGIC DIAGRAM 

OEA 

2 
OEB 

'V 

CP 
14 

MR 
28 

...... 
13 

Cl/SI/CE 

17 
s. 

s, ~ _J 

s, ~ J 

"--An 
.___Bn 

..___SUMn 
~---<Cl/SI/CE 

+--+--Er") HOLD 

~ r--LOADA 

........, r-- CNT 

LE 

...---+-;-- An SUM nr---
ADDER 

r-+-+- QIN 

COUT J-----t---, 

_8 ':it. 

8 "'...L 

......+---.' 
j_ 

Qn / 
DATA 

8 

RCOUT ""r"""L_~+-+-1 Dn 

REGISTERS 

•nFTOUT 

CP 

+-----1 
.l 

R 

Tc,N TC 

Ht--+:--l:-+~~-L~ .-- ~~~~: 
+---*= r- SHIFT 

+---*= .......... ·~A_D_D_-~ 
LQ-+-

TC 
REGISTER .......... 

~>--....... +------~ 

Vee= pin 22 

GND =pin 7, 8 
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~I---++-------, -
~>---~--~~~ 

~_____,j,........~ ...,.. 

CP 

~ 

PARITY 

i....i QIN PO 
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Slgnetlcs FAST Products 

Octal Shift/Count Transceiver 

FUNCTION TABLE 

INPUTS 
INTERNAL 

DATA 1/0 REGISTER 

w CP <5'E'. (5'E'b so s, s2 Cl/SI/CE Qn An Bn 

L x L L x x x x L L L 
L x L H x x x x L L z 
L x H L x x x x L z L 

x x H H x x x x x z z 
H i x L L L L Cl/SI/CE Cl/SI/CE + ano + q,,0 an1 Cl/SI/CE + ano + qno 

H i x 
H i H 
H i L 
H i L 

H x H 
H x L 
H x L 

H i H 
H i L 
H i L 

H i H 
H i L 
H i L 

H i H 
H i H 
H i L 

H i H 
H i L 
H i x 
H x L 
H x H 
H x L 

H - High voltage level. 
L - Low voltage level. 

L L L H 

L L H L 
H L H L 
L L H L 

L L H L 
H L H L 
L L H L 

L L H H 
H L H H 
L L H H 

L H L L 
H H L L 
L H L L 

H H L H 
L H L H 
x H L H 

H H H L 
H H H L 
L H H L 

H H H H 
L H H H 
L H H H 

x ano+ qno an1 

H qno + 1 z 
H qno + 1 qno + 1 
H qno + 1 qno + 1 

L qnO z 
L qno qno 
L qnO qnO 

x qno + 1 z 
x qno + 1 qno + 1 
x qno + 1 qno + 1 

Cl/SI/CE (4) z 
Cl/SI/CE (4) (4) 

Cl/SI/CE (4) (4) 

x Ano ano 
x Ano ano 
x 0 no qno 

x 8no z 
x 8no 8no x 0 no x 
x 0 no 0 no 
x 0 no z 
x 0 no 0 no 

a, b, q - Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition. 
X - Don't care. 
Z-Highi~. 

i - Low-to-High clock transition. 
(1) •II in count mode STA TOUT-Low, STA TOUT is not affected by Wf in other modes. 
(2) - Terminal count is High when the output is at terminal count (HHHHHHHH). 
(3) - Parity is High for odd number of register outputs High, Low for even number of register outputs High. 
(4) • CVSVCE-+ 0,-+ 0,. etc. 
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ano + qno 

qno + 1 
z 

qno + 1 

qno 
z 

qno 

qno + 1 
z 

qno + 1 

(4) 
z 

(4) 

z 
Ano 
x 

bno 
bno 
qno 

z 
0 no 
0 no 

Preliminary Specification 

FAST 74F807 

OUTPUT 
OPERATING MODE 

STATOUT 

(1) 
(1) Clear 
(1) 

x 3-State 

COUT Add Mode w/Carry In 

COUT Add Mode wo/Carry In 

TC(2) 
TC(2) Count w/Count Enable 

TC(2) 
(count) 

TC(2) 
TC(2) Count w/Count Enable 

TC(2) 
(hold) 

TC(2) 
TC(2) Count wo/Count Enable 
TC(2) 

07 
07 Shift 
07 

Parity(3) 
Parity(3) Load A Inputs 
Parity(3) 

Parity(3) 
Parity(3) Load B Inputs 
Parity(3) 

Parity(3) 
Parity(3) Hold 

Parity(3) 



Signetics FAST Products Preliminary Specification 

Octal Shift/Count Transceiver FAST 74F807 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

lour Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 cc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 

VOH High-level output voltage 
V1H =MIN, 10 H =MAX ±5%Vcc 2.7 3.3 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage 

v,H = MIN, IOL = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, v, = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current Vee= MAX, v, = 0.5V -20 µA 

1oZH+11H 
Off-state output current J Vee= MAX, Vo= 2.7V 70 µA 
Hlg_h-level volt~e ~ied 

An, Bn 
1ozL +11L 

Off-state output current l V cc = MAX, V 0= 0.5V -70 µA 
Low-level volt~e a_QQJied 

1os Short circuit output current3 
Vee= MAX -60 150 mA 

1cc Supply current (total) Vee= MAX 190 220 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Slgnetlcs FAST Products Preliminary Specification 

Octal Shift/Count Transceiver FAST74F807 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee :SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 85 100 70 MHz 

1PLH Propagation delay 
Waveform 1 7.0 9.0 12.0 2.5 14.0 

1PHL CP to An or Bn 7.0 9.0 12.5 2.0 13.0 
ns 

1PHL 
Propagation delay 

Waveform 3 8.0 10.0 13.5 7.0 14.0 MR to An orBn ns 

1PLH Propagation delay 
Waveform 1 

8.0 9.5 12.5 6.5 15.5 
1PHL CP to STATOUT 5.5 7.0 10.0 5.0 10.5 ns 

1PLH Propagation delay 
Waveform 4 

9.0 15.0 20.0 8.0 22.5 
1PHL An to STATOUT 6.0 13.0 21.5 5.5 24.5 ns 

1PHL 
Propagation delay 

Waveform 3 10.0 21.0 23.5 10.0 25.5 J;tR"toSTATOUT ns 

1PLH Propagation delay 
Waveform 4 

3.5 11.5 14.0 3.5 16.0 
1PHL Sn to STATOUT 3.5 8.0 10.5 3.0 11.5 ns 

1PLH Propagation delay 
Waveform 4 

10.0 19.0 21.5 9.5 24.0 
1PHL Cl/SI/CE to STATOUT 10.0 21.0 23.5 9.5 28.0 ns 

1PZH Output Enable time Waveform 6 2.0 6.0 8.5 1.5 9.5 
1PZL om to Bn or C5EA to An Waveform 7 2.0 6.0 8.5 1.5 9.5 ns 

1PHZ Output Disable time Waveform 6 1.5 4.0 7.5 1.0 8.5 
1PLZ OEB to Bn or OEA to An 

ns 
Waveform 7 2.0 6.0 8.5 1.0 9.5 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA = 0°C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV vee=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL :soon RL :Soon 

Min Typ Max Min Max 

ts(H) Setup time, High or Low 
Waveform 5 

6.0 7.0 
ts(L) An, Bn to CP 8.0 9.0 

ns 

'ti(H) Hold time, High or Low 
Waveform 5 

0 0 
'h_(L) An, Bn to CP 0 0 

ns 

ts(H) Setup time, High or Low 
Waveform 5 

. 8.0 10.0 
ts(L) Sn to CP 8.0 10.0 

ns 

'ti(H) Hold time, High or Low 
Waveform 5 

0 0 
th(L) Sn to CP 0 0 ns 

ts(H) Setup time, High or Low 
Waveform 5 

8.0 10.0 
ts(L) Cl/SI/CE to CP 8.0 10.0 

ns 

'ti(H) Hold time, High or Low Waveform 5 
0 0 

th(L) Cl/SI/CE to CP 0 0 
ns 

'w(H) 
CP Pulse width, 

Waveform 1 
4.0 5.0 

High or Low 3.5 4.0 
ns 

tw(L) J;tR" Pulse width, Low Waveform 3 4.0 4.5 ns 

1REC Recovery Time, J;tR" to CP Waveform 2 4.0 5.0 ns 
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Signetics FAST Products Preliminary Specification 

Octal Shift/Count Transceiver FAST 74F807 

AC WAVEFORMS 

A or B 
n n 

STA TOUT 

Waveform 1. Propagation Delay, Clock Input To Outputs, Clock 
Pulse Width, and Maximum Clock Frequency 

MR T'w(L) ---;f.v• 
BnorAn ~tPLHl~j 
STATOUT __7vM ~ 

Waveform 3. Propagation Delay, Master Reset to Data 
or Master Reset to STATOUT 

Waveform 2. Master Reset to Clock Recovery Time 

~:.;~v" "rtv_M_~--
STATo~ 

Waveform 4. Propagation Delay, Select to STATOUT, 
Cl/SVCE to STATOUT or Data to STATOUT 

Waveform 5. Data Setup And Hold Times 

~VM AnorBn ~VM 

~ ~
PZL tpLZ 

·0.3V v 
Ov 

6 n°rAn M V +03V --y OL • 

Waveform 6. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Waveform 7. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.ov 
----tw-----11 

----tw----
VM = 1.5V 

Input Pulse Definition 

AMP(V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

••~ .. " 1QQQ 6-773 

FAMILY 
Amplitude 

74F 3.0V 

Rep. Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• High capacitive drive capability 
• Choice of configuration 

Corner V cc and GND-- 'F808 
Center V cc and GND-- 'F1808 

• Typical propagation delay of 2.6ns 

PIN CONFIGURATION 

'F808 

'F1808 

March 7, 1989 

FAST 7 4F808 I 74F1808 
AND DRIVERS 
74F808-Hex 2-lnput AND Driver 
74F1808-Hex 2-lnput AND Driver 
Preliminary Specification 

TYPE 
)TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F808 2.6ns 11mA 

74F1808 2.6ns 11mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F808N, N74F1808N 

20-Pin Plastic SOL N74F808D, N74F1808D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0 na - Dnb Data inputs 1.0/0.033 20µA/20µA 

00-05 Data outputs 2400/80 48mA/48mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'F808 

1 2 4 5 7 8 12 13 15 16 18 19 

Vee· Pin 20 
GND· Pin 10 

3 6 9 11 14 17 

'F1808 

6 7 9 10 12 13 17 18 20 1 3 4 

Vee· Pins 

GND· Pin 15 

8 11 14 16 19 2 

6-774 

LOGIC SYMBOL(IEEE/IEC) 

'F808 

'F1808 

853-



Signetics FAST Products Preliminary Specification 

AND Drivers FAST 74F808,74Fl 808 

FUNCTION TABLE 

INPUTS OUTPUT 

Ona Dnb on 
L x L 

x L L 

H H H 

H High voltage level 
L Low voltage level 
X Don't care 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 96 mA 

\ Operating free-air temperature range 0 to +70 ac 

TSTG Storage temperature -65 to +150 ac 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 
·-·· 

VIL Low-level input voltage 0.8 v 
11K Input clamp current -18 mA 

1oH High-level output current -48 mA 
-------

1oL Low-level output current 48 mA 

TA Operating free-air temperature range 0 70 ac 
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Signetics FAST Products Preliminary Specification 

AND Drivers FAST 74F808,74Fl 808 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

V CC = MIN, VIL = MAX ±10%Vcc 2.0 v 
VOH High-level output voltage 

V1H =MIN, IOH =MAX ±5%Vcc 2.0 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.38 0.55 v 
VOL Low-level output voltage 

V1H =MIN, 10L =MAX ±5%Vcc 0.38 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximun input voltage V cc =MAX, V1 = 7.0V 100 µA 

11H High-level input current Vee =MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc =MAX, V1 = 0.5V -20 µA 

1os Short circuit output current3 
V cc =MAX, Vo= 2.25V -60 -160 mA 

1ccH VIN =GND 6.5 11 mA 
1cc Supply current (total) 

Vee =MAX 
1ccL VIN =4.5V 19 32 mA 

NOTES: 
1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 'cs· 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee= sv ±10% 

UNIT CL= SOpF CL :SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

1.0 2.5 4.5 1.0 5.0 

tPHL 0 na' 0 nb to Qn 1.0 2.4 4.5 1.0 5.0 ns 

AC WAVEFORMS 

an------' 
Waveform 1. 

Propagation Delay for Input to Output 

NOTE: For all waveforms, V M = 1.SV. 
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Signetics FAST Products 

AND Drivers 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

March 7, 1989 

FAMILY 

74F 

6-777 

Preliminary Specification 

FAST 74F808,74Fl 808 

tw AMP(V) 

ov 

tTHL(tf 

1rLH(t) 

t w OV 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• High speed parallel registers with 

positive edge-triggered D-type flip
flops 

• High performance bus interface 
buffering for wide data/address 
paths or busses carrying parity 

• High impedance PNP base inputs 
for reduced loading (20µA in High 
and Low states) 

• 11L is 20µA vs 1 OOOµA for AM29821 
series 

• Buffered control inputs to reduce 
AC effects 

• Ideal where high speed, light 
loading, or increased fan-in as 
required with MOS microproces
sors 

• Positive and negative over-shoots 
are clamped to ground 

• 3-state outputs glitch free during 
power-up and power-down 

• Slim Dip 300 mil package 
• Broadside pinout compatible with 

AMO AM 29821-29826 series 

• Outputs sink 64mA and source 
24mA 

DESCRIPTION 

The 74F821 series Bus Interface Regis
ters are designed to eliminate the extra 
packages required to buffer existing reg
isters and provide extra data width for 
wider data/address paths of busses carry
ing parity. 

The 'F821 /'F822 are buffered 10-bit wide 
versions of the popular 'F374/'F534 func
tions. 
The 'F822 is the inverted output version of 
'F821. 

The74F823 and 74F824 are 9-bit wide 
buffered registers with Clock Enable(CE) 
and Master Reset (MR) which are ideal for 
parity bus interfacing in high micropro
grammed systems. 
The 'F 824 is the inverted output version of 
'F823. 

The 7 4F825 and 7 4F826 are 8-bit buffered 
registers with all the 'F823/'F824 controls 
plus Output Enable (OE0 , OE

1
, OE ) to 

allow multiuser control of the inte;face, 

October 13, 1988 

FAST 74F821/822/823/ 
824/825/826 

Bus Interface Registers 
'F821/'F822 10-Bit Bus Interface Registers, NINV/INV (3-State) 
'F823/'F824 9-Bit Bus Interface Registers, NINV/INV (3-State) 
'F825/'F826 8-Bit Bus Interface Registers, NINV/INV (3-State) 
Product Specification 

TYPE TYPICAL f MAX TYPICAL SUPPL V CURRENT 
(TOTAL) 

74F821, 74F822 180MHz 75mA 

74F823, 74F824 180MHz 70mA 

74F825, 74F826 180MHz 65mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic SLIM DIP N74F821N, N74F822N,N74F823N, 
(300mil) N74F824N, N74F825N, N74F826N 

24-Pin Plastic SOL 
N74F821D, N74F822D, N74F823D, 
N74F824D, N74F825D, N74F826D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

D Data inputs n 1.0/0.033 20µA/20µA 

'F821 
CP Clock input 1.0/0.033 20µA/20µA 

'F822 ~ Output enable input (activeLow) 1.0/0.033 20µA/20µA 

on.on Data output 1200/106.7 24mA/64mA 

Dn Data inputs 1.0/0.033 20µA/20µA 

CP Clock input 1.0/0.033 20µA/20µA 

'F823 CE Clock enable input (active Low) 1.0/0.033 20µA/20µA 
'F824 

MR 1.0/0.033 20µA/20µA Master reset input (active Low) 

OE Output enable input (active Low) 1.0/0.033 20µA/20µA 

On, On Data outputs 1200/106.7 24mA/64mA 

D...n. Data inputs 1.0/0.033 20µA/20µA 

CP Clock input 1.0/0.033 20µA/20µA 

'F825 CE 
'F826 

Clock enable input (active Low) 1.0/0.033 20µA/20µA 

MR Master reset input (active Low) 1.0/0.033 20µA/20µA 

OEn Output enable inputs (active Low) 1.0/0.033 20µA/20µA 

On, On Data outputs 1200/106.7 24mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

e.g., CS, OMA, and RD/WR. They are 
ideal for use as an output port requiring 

High 10 L/IOH" 
The 'F826 1s the inverted output version of 
'F825. 

6-778 853-1304-94812 



Signetics FAST Products 

Bus Interface Registers 

PIN CONFIGURATION 

'F821 

TOP VIEW 

PIN CONFIGURATION 

'F822 

TOP VIEW 

PIN CONFIGURATION 

'F823 

<>E v cc 

Do 

0., 

~ 

D:I 

D4 

D5 

Os 

~ 

Da 

MR 

GND 

TOP VIEW 

October 13, 1988 

Product Specification 

FAST 7 4F82 l /822/823/824/825/826 

LOGIC SYMBOL 
'F821 

2 3 4 5 6 7 8 9 10 11 

13 CP 

OE 

23 22 21 20 19 18 17 16 15 14 

Vee= Pin 24 
GND= Pin 12 

LOGIC SYMBOL 
'F822 

2 3 4 5 6 7 8 9 10 11 

13 CP 

OE 

23 22 21 20 19 18 17 16 15 14 

Vee= Pin 24 
GND= Pin 12 

LOGIC SYMBOL 

13 CP 

14 CE 
11 MR 

OE 

Vee· Pin 24 
GND· Pin 12 

'F823 

2 3 4 5 6 7 8 9 10 

23 22 21 20 19 18 17 16 15 

6·779 

LOGIC SYMBOL(IEEE/IEC) 

'F821 

LOGIC SYMBOL(IEEE/IEC) 

'F822 

LOGIC SYMBOL(IEEE/IEC) 

'F823 



Signettcs FAST Products 

Bus Interface Registers 

PIN CONFIGURATION 

'F824 

TOP VIEW 

PIN CONFIQURATION 

'F825 

OE2 

Do Og 

D, 

Dz 02 

D:J 

D4 

Os 

°" 

TOP VIEW 

PIN CONFIGURATION 

'F826 

oe; 
Oo ~ 

D1 

Dz 
D:i ?Iii 
D4 -a;. 

Ds "Oi; 

06 l:li; 

~ 

"CE 

TOP VIEW 

October 13, 1988 

Product Specification 

FAST 7 4F82 l /822/823/824/825/826 

LOGIC SYMBOL 

13 

14 
11 

CP 

CE 
MR 

OE 

Vee· Pin 24 
GND- Pin 12 

'F824 

2 3 4 5 8 7 8 9 10 

23 22 21 20 19 18 17 16 15 

LOGIC SYMBOL 

'F825 

3 4 5 6 7 8 9 10 

13 CP 
14 CE 
11 MR 

1 OEo 
2 OE 1 

23 OE2 

22 21 20 19 18 17 16 15 

Vee· Pin 24 
GND· Pin 12 

LOGIC SYMBOL 

'F826 

3 4 5 6 7 8 9 10 

13 CP 
14 CE 
11 MR 

OEo 
OE1 

23 OE2 

Vee. Pin 24 
GND =Pin 12 

22 21 20 19 18 17 16 15 

6-780 

LOGIC SYMBOL(IEEE/IEC) 

'F824 

LOGIC SYMBOL(IEEE/IEC) 

'F825 

LOGIC SYMBOL(IEEE/IEC) 

'F826 



Signetics FAST Products Product Specification 

Bus Interface Registers FAST 7 4F82 l /822/823/824/825/826 

LOGIC DIAGRAM for 'F821 

OE 

VCC=Pin 24 

GND=Pin 12 

Do 

2 

LOGIC DIAGRAM for 'F822 

CP 

OE 

VCC=Pin 24 

GND=Pin 12 

05 

7 

FUNCTION TABLE for 'F821 and 'F822 

INPUTS 

OE GP 

L i 
L i 
L -+-

H x 

H = High voltage level 
L = Low voltage level 

D.J)_ 
I 

h 

x 
x 

OUTPUTS 

'F821 'F822 OPERATING MODE 
Q Q 

------·-------· 
L H 

H L 
Load and read data 

- ---------

NC NC Hold 
. ----

z z High impedance 

h = High state must be present one setup time before the Low-to-High clock transition 
I =Low state must be present one setup time before the Low-to -High clock transition 
i =Low-to-High clock transition 
+ = Not a Low-to-High clock transition 
X =Don't care 
NC =No change 
Z =High impedance "off" state 
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Signetics FAST Products Product Specification 

Bus Interface Registers FAST 7 4F82 l /822/823/824/825/826 

LOGIC DIAGRAM for 'F823 

Vcc=Pin 24 

GND=Pin 12 

LOGIC DIAGRAM for 'F824 

_14 
CE 

13 
CP 

vcc=Pin 24 

GND=Pin 12 

Oo 01 

Do D1 D2 

FUNCTION TABLE for 'F823 and 'F824 

INPUTS 

OE MR CE 

L L x 
L H L 

L H L 

L H H 

H x x 
H = High voltage level 
L = Low voltage level 

CP 

x 
i 

i 

-+ 
x 

OUTPUTS 

'F823 'F824 

D_n_ a a 
x L L 

h H L 

I L H 

x NC NC 

x z z 

D3 D4 

OPERATING MODE 

Clear 

Load and read data 

Hold 

High impedance 

h = High state must be present one setup time before the Low~to-High clock transition 
I =Low state must be present one setup time before the Low-to -High clock transition 
i =Low-to-High clock transition 
~=Not a Low-to-High clock transition 
X =Don' care 
NC =No change 
Z =High impedance "off" state 
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Signetics FAST Products Product Specification 

Bus Interface Registers FAST 7 4F82 l /822/823/824/825/826 

LOGIC DIAGRAM for 'F825 

-14 
CE-----a 

1 
OEo 
- 2 
OE 1 

vcc=Pin 24 OE2 

GND=Pin 12 

LOGIC DIAGRAM for 'F826 

CE 

CP 

vcc=Pin 24 

GND=Pin 12 

14 

13 

Oo 

Do D1 

FUNCTION TABLE for 'F825 and 'F826 
OUTPUTS 

01 02 03 

D2 03 04 

INPUTS 
OPERATING MODE 'F825 'F826 

OE_n_ MR CE 

L L x 
L H L 

L H L 

L H H 

H x x 
H = High voltage level 
L = Low voltage level 

CP 

x 
i 

i 
1 

x 

Dn Q a 
x L L Clear 

h H L 
Load and read data 

I L H 

x NC NC Hold 

x z z High impedance 

h = High state must be present one setup time before the Low-to-High clock transition 
I = Low state must be present one setup time before the Low-to -High clock transition 
i = Low-to-High clock transition 
~ = Not a Low-to-High clock transition 
X = Don't care 
NC= No change 
Z =High impedance "off" state 
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Signetlcs FAST Products Product Specification 

Bus Interface Registers FAST 7 4F82 l /822/823/824/825/826 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -24 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Bus Interface Registers FAST 7 4F821 /822/823/824/825/826 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vee 2.4 v 
VIL= MAX, IOH =-15mA 

2.4 v 

voo High-level output voltage 
V1H =MIN ±5%Vee 

Vee= MIN, ±10%Vee 2.0 v 

V1L =MAX, 10H =-24mA 
±5%Vee 2.0 v VJ.ti.= MIN 

Vee= MIN, ±10%Vee 0.55 v 
VOL Low-level output voltage 

VIL= MAX, loL=64mA 

V1H =MIN ±5%Vee 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

1, 1nput current at maximum Vee= O.OV, vi= 7.0V 100 µA 
input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -20 µA 

1ozH 
Off-state output current, Vee= MAX, Vo= 2.7V 50 µA 
High voltage applied 

1ozL 
Off-state output current, Vee= MAX, Vo= 0.5V -50 µA 
Low voltage applied 

1os Short circuit output current3 Vee= MAX -100 -225 mA 

1ecH 
75 105 mA 

~ 
'F821 1eeL Vee= MAX 75 105 mA 
'F822 +--------

1eez 75 115 mA 
----·--· 

1eeH 65 100 mA 
1ce Supply current 'F823 t-----1 Vee= MAX 

(total) 'F824 1eeL 70 105 mA 
I-·-·-···--

1eez 75 110 mA 
·-··· ------
1eeH 60 85 mA 

'F825 1------1 

'F826 1ecL Vee= MAX 60 90 mA 
+--·-··-·-·· 

1eez 65 95 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 2s0 e. 
3. Not more than one output should be shorted at a time. For testing las· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Signetics FAST Products Product Specification 

Bus Interface Registers FAST 7 4F82 l /822/823/824/825/826 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 150 180 140 MHz 

'F821 
4.0 6.5 8.5 4.0 9.5 

tPLH Propagation ~lay 'F823 
tPHL GP to an or an 'F825 Waveform 1 4.0 6.0 8.5 3.5 9.0 ns 

'F826 

tPLH Propagation delay 'F822 4.5 6.5 9.0 4.5 10.0 
tPHL GP to an 'F824 Waveform 1 ns 

4.5 6.5 9.0 4.5 9.0 
'F823 

Propagation gglay 'F824 Waveform 2 3.0 5.0 8.0 3.0 8.0 ns 
tPHL MR to an or an 'F825 

'F826 

tPZH Output Enable .!!.me Waveform 4 5.0 7.0 10.0 4.0 11.5 ns 
tPZL OEn to an or an Waveform 5 3.0 5.0 8.0 2.5 9.0 

tPHZ Propagation dlfiliy Waveform 4 1.5 3.5 6.5 1.5 7.5 ns 
tPLZ OEn to an or an Waveform 5 1.5 3.5 6.5 1.5 7.5 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee =5V±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL :Soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 'F821 0.0 0.0 
t:(L) Dn to GP 'F822 

Waveform 3 
0.0 0.0 ns 

'F823 

t (H) Setup time, High or Low 'F824 1.0 1.0 
t:(L) Dn to GP 'F825 Waveform 3 1.0 1.0 ns 

'F826 

th(H) Hold time, High or Low 
Waveform 3 

2.0 2.0 
th(L) Dn to CP ns 

2.0 2.0 

\y(H) Waveform 1 
3.5 4.0 

GP Pulse width, High or Low 4.0 
ns 

~L) 3.5 

t (H) Setup time, High or Low 0.0 0.0 
t:(L) CE to GP Waveform 3 2.0 2.0 ns 

!t,(H) Hold time, High or Low 'F823 0.0 0.0 
1;(L) CE toCP 'F824 Waveform 3 2.5 3.0 ns 

\y(L) MR Pulse width, Low 'F825 4.5 4.5 
'F826 Waveform 2 ns 

Recovery time 

tREC MR to CP Waveform 2 2.5 2.5 ns 
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Bus Interface Registers FAST 7 4F82 l /822/823/824/825/826 

AC WAVEFORMS 

CP 

On 

~n 

Waveform 1. Propagation Delay, Clock Input To 
Output, Clock Pulse Width, and Maximum Clock 

Frequency 

Waveform 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Waveform 3. Data Setup And Hold Times 

Waveform 4. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

t w 

L1.ov 

R L 1THL (II) 

tTLH (t,) 

t w 

VM = 1.5V 

Input Pulse Definition 

AMP(V) 

OV 

ov 

tPLZ closed INPUT PULSE REQUIREMENTS 

tPZL closed 

All other open 

DEFINITIONS 

AL= Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

October 13, 1988 
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Signetics 

FAST Products 

FEATURES 
• High impedance NPN base Inputs 

for reduced loading (20µA In High 
and Low states) 

• 11L Is 20µA vs FAST family spec of 
600 A and 1000 A for AMO 29827/ 
29828 series 

• Ideal where high speed, light bus 
loading and Increased fan-In are 
required 

• Controlled rise and fall times to 
minimize ground bounce 

• Glitch free power up in 3-state 
• Flow through pinout architecture 

for microprocessor oriented appli
cations 

• Outputs sink 64mA 
• Slim 300 mil-wide plastic 24-pin 

package 
• Plnout and function compatible 

with AMO 29827/29828 series 

DESCRIPTION 

The 7 4F827 and 7 4F828 10-bit buffers 
provide high performance bus interface 
buffering for wide data/address paths or 
buses carrying parity. They have NOR 

FAST 7 4F827 I 7 4F828 
Buffers 
74F82710-Blt Buffer/Line Driver, Non-Inverting (3-State) 
74F82810-Bit Buffer/Line Driver, Inverting (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F827 6.0ns 60mA 

74F828 6.0ns 55mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

24-Pin Plastic DIP (300 mil) N74F827N, N74F828N 

24-Pin Plastic SOL N74F827D, N74F828D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

D0- D9 Data inputs 1.0/0.033 20µA/20µA 

ot:"o 0!:"1 Output enable inputs (active Low) 1.0/0.033 20µA/20µA 

00-09 Data outputs ('F827) 1200/106.7 24mA/64mA 

00-09 Data outputs ('F828) 1200/106.7 24mA/64mA 

Output Enables (OE0, OE1) for maximum NOTE: 

control flexibility. One (1.0) FAST Unit Load is defined as: 2oµA in the High state and 0.6mA in the Low state. 

The 'F827 and 'F828 are functionally and 
pin compatible to AMO AM29827 and AM 
29828. 

The 'F828 is an inverting version of 'F827. 

PIN CONFIGURATION 

74F827 

Vee 

Do Oo 

~ 01 

Dz 

D:i 03 

D4 

Ds 05 

Ds 05 

0, 

Da 

TOP VIEW 

April 4, 1989 

LOGIC SYMBOL 

13 

74F827 

2 3 4 5 6 7 8 9 10 11 

OEo 

OE 1 

oo 01 ~ 03 04 os os o1oa 09 

23 22 21 20 19 18 17 16 15 14 

Vee· Pin 24 
GND· Pin 12 

6-788 

LOGIC SYMBOL(IEEE/IEC) 

74F827 

853-0880-96219 



Signetlcs FAST Products 

Buffers 

PIN CONFIGURATION 

74F828 

no 
Di 
°'.! 

DJ 

D4 

Ds 

Os 

Dr 

TOP VIEW 

LOGIC DIAGRAM 

Vee= Pin24 

GND ·Pin 12 

April 4, 1989 

74F827 

Vee 

co 
a.. 

05 

~ 

ag 
OE", 

Product Specification 

FAST 74F827, 74F828 

LOGIC SYMBO~ LOGIC SYMBOL(IEEE/IEC) 

13 

74F828 

2 3 4 5 6 7 8 9 10 11 

OEo 

OE1 

0 o 0 1 Q.i 0 3 °4 °s 0 s 0 1°s 0 s 

23 22 21 20 19 18 17 16 15 14 

Vee· Pin 24 

GND- Pin 12 

FUNCTION TABLE 

OUTPUTS 
74F828 INPUTS 

'F827 'F828 

OEn Dn an an 

L L L H 

L H H L 

H x z z 
H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off' state 

6-789 

74F828 

OPERATING MODE 

Transparent 

Transparent 

High impedance 



Signetics FAST Products Product Specification 

Buffers FAST 74F827, 74F828 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -24 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Buffers FAST 74F827, 74F828 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.4 v 
V1l =MAX, 10 H = -15mA 

±5%Vcc 2.4 3.3 v 
VOH High-level output voltage 

VIH =MIN 

Vee= MIN, ±10%Vcc 2.0 v 
V1l =MAX, 10 H = -24mA 

2.0 v VJli =MIN ±5%Vcc 

Vee= MIN, ±10%Vcc 0.55 v 
VOL Low-level output voltage Vil= MAX, IOl =MAX 

V1H =MIN ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= 1,K -0.73 -1.2 v 

1, 
Input current at maximum Vee= O.OV, vi= 7.0V 100 µA 
il}Q_ut volt~e 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

Ill Low-level input current V cc = MAX, V1 = 0.5V -20 µA 

1ozH Off-state output current, 
Vee= MAX, Vo= 2.7V 50 µA High voltage ap_E!ied 

1ozl 
Off-state output current, 

Vee= MAX, Vo= 0.5V Low voltage applied -50 µA 

1os Short circuit output current3 
Vee= MAX -100 -225 mA 

1ccH 50 70 mA 
t--

'F827 1ccl Vee= MAX 70 100 mA 
!--:---

1cc 
1ccz 60 90 mA 

Supply current 
(total) 1ccH 30 45 mA 

t--
'F828 1ccl Vee= MAX 65 85 mA 

r---
1ccz 55 70 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Product Specification 

Buffers FAST 74F827, 74F828 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 

UNIT CL= SOpF CL =50pF 
RL =soon RL =soon 

Min Typ Max Min 

tPLH Propagation delay 
Waveform 1 

2.0 5.5 8.5 2.0 

tPHL Dn to an 2.0 4.5 8.5 2.0 

tPZH Output Enable time Waveform 3 5.0 10.0 13.5 4.5 

tPZL OEn to an 
74F827 Waveform 4 4.0 7.0 12.0 4.0 

tPHZ Output Disable time Waveform 3 2.5 5.0 8.0 2.0 

tPLZ OEn to an Waveform 4 2.5 5.0 8.0 2.0 

tPLH Propagation delay 
Waveform 2 

2.0 6.0 8.5 2.0 

tPHL Dn to On 1.0 3.0 7.0 1.0 

tPZH Output Enable time Waveform 3 7.5 10.0 13.0 7.0 

tPZL OEn to On 74F828 Waveform 4 6.5 8.5 12.0 6.0 

tPHZ Output Disable time Waveform 3 2.5 5.0 8.5 2.0 

tPLZ OEn to On Waveform 4 1.5 4.0 7.0 1.5 

AC WAVEFORMS 

an ,v_M __________ 1 

Waveform 1. Propagation Delay For Non-Inverting Output Waveform 2. Propagation Delay For Inverting Output 

O'En OE'n 

~1 t ... 1~ 
an, an an, an ~VoL+0.3V 

Waveform 4. 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And output Disable Time From Low Level 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

c\I-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

NOTE: For all waveforms, V = 1.SV. 

L..a1.av 
tw 

tn._(t1) 

tTLH (t,) 

'w 

VM = 1.5V 

Input Pulse Definition 
DEFINITIONS 

All other open 

Max 

9.0 
9.0 

15.5 
13.0 

8.5 
8.5 

9.5 
8.0 

15.0 
13.0 

9.0 
8.0 

AMP (V) 

ov 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

April 4, 1989 
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FAST Products 

FEATURES 
• High capacitive drive capability 
• Choice of configuration 
Corner V cc and GND-- 'F832 
Center V cc and GND-- 'F1832 

• Typical propagation delay of 2.Sns 

PIN CONFIGURATION 

'F832 

'F1832 

January 14, 1988 

FAST 7 4F8321 74F1832 
OR Drivers 
74F832-Hex Two-Input OR Driver 
74F1832-Hex Two-Input OR Driver 
Preliminary Specification 

TYPE 
rrYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F832 2.5ns 11mA 

74F1832 2.5ns 11mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F832N, N74F1832N 

20-Pin Plastic SOL N74F832D, N74F1832D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dna - Dnb Data inputs 1.0/0.033 20µA/20µA 

0 o- 0 s Data outputs 2400/80 48mA/48mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'F832 

1 2 4 5 7 8 12 13 15 16 18 19 

Vee· Pin 20 
GND ·Pin 10 

3 6 9 11 14 17 

LOGIC SYMBOL(IEEE/IEC) 

'F832 

'F1832 'F1832 

6 7 9 10 12 13 17 18 20 1 3 4 

Vee· Pins 
GND •Pin 15 

8 11 14 16 19 2 

6-793 



Signetics FAST Products Preliminary Specification 

OR Drivers FAST 74F832,74Fl 832 

FUNCTION TABLE 

INPUTS OUTPUT 

Ona Dnb Qn 
H x H 

x H H 

L L L 

H High voltage level 
L Low voltage level 
X Don't care 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 96 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -48 mA 

1oL Low-level output current 48 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Preliminary Specification 

OR Drivers FAST 74F832,74Fl 832 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.0 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.0 v 

V CC = MIN, V1L = MAX ±10%Vcc 0.38 0.55 v 

VOL Low-level output voltage 
V1H =MIN, IOL =MAX ±5%Vcc 0.38 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

II 
Input clamp current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -20 µA 

lo Output current3 
V cc = MAX, V o=2.25V -60 -160 mA 

1ccH VIN =GND 9 15 mA 
1cc Supply current (total) Vee= MAX 

1ccL VIN =4.5V 22 36 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 105. 
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OR Drivers 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PAR~METER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 

tPHL Ona• Dnb to On 

AC WAVEFORMS 

an-----
Waveform 1. 

Propagation Delay for Input to Output 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS tor value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

January 14,1988 

Min 

1.0 
1.0 

FAMILY 

74F 

6-796 

Preliminary Specification 

FAST 7 4F832 ,74F1832 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

vee=SV Vee :5V±10% 
UNIT CL :SOpF CL :SOpF 

RL :soon RL =soon 

Typ Max Min Max 

2.5 4.5 1.0 5.5 
2.4 4.5 1.0 5.5 ns 

---- t w ----ti AMP(V) 

----tw---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Combines the 'F373, two 'F157s, 

and the 'F166 functions in one 
package 

• Interleaved loading with 2:1 mux 
• Dual 8-bit Parallel inputs 
• Transparent Latch on all "B" inputs 
·Guaranteed Serial Shift Frequency 

to 60MHz 
• Expandable to 16-bits or more with 

serial input 

DESCRIPTION 

The 74F835 is a high speed 8-bit parallel/ 
serial-in, serial-out shift register whose 
parallel inputs have been connected to an 
internal octal two-to-one multiplexer with 
all the 'B' inputs connected to an octal 
latch. 

It is useful in any design where a 2:1 mux 
input with a transparent latch is needed. 

PIN CONFIGURATION 

TOP VIEW 

June 14, 1988 

FAST 74F835 
Shift Register 
8-Bit Shift Register with 2:1 Mux-ln, Latched "B" inputs, and 

Serial Out 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F835 85MHz 45mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES V cc= 5V±1 Oo/o; TA = 0°C to+ 70°C 

24-Pin Plastic Slim DIP (300 mil) N74F835N 

24-Pin Plastic SOL N74F835D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

DOA - D7A Parallel data inputs 1.011.0 20µA/0.6mA 

DOB - D7B Latched Parallel data inputs 1.0/1.0 20µA/0.6mA 

Ds Serial data input 1.0/1.0 20µA/0.6mA 

CP Shift Register Clock input (active rising edge) 1.0/1.0 20µA/0.6mA 

SA/8 Mux Select 1.0/1.0 20µA/0.6mA 

LE Latch Enable input (for 8 inputs) 1.0/1.0 20µA/0.6mA 

PE Parallel Enable input 1.0/1.0 20µA/0.6mA 

07 Output 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

15 17 19 21 23 4 6 8 10 
ffi ~ ~ ~ 3 7 

1 
13 
14 sM! 

Vee= pin 24 

GND =pin 12 

6-797 

LOGIC SYMBOL(IEEE/IEC) 

SRG8 

853-0615-9354 7 



Signetics FAST Products 

Shift Register 

LOGIC DIAGRAM 

Vee= pin 24 

GND =pin 12 

FUNCTION TABLE 

OPERATING 
MODE 

Parallel load 
A data 

Latch B data 

Parallel load B data 
(from Latch) 

Parallel load B data 
(Transparent Mode) 

Serial Shift 

H = High voltage level 
L Low voltage level 

PE CP 

L i 

x x 

L i 

L i 

H i 

INPUTS 

LE SAJB DnA DnB 

h x x L 
I x 

L x x h 
x I 

L H 
x x 
x x 

H 
x h 

H x I 

x x x x 
x x 

h = High voltage level one set-up time prior to the Low-to-High clock transition 
I = Low voltage level one set-up time prior to the Low-to-High clock transition 
X = Don't care 

INTERNAL 

B Serial Reg 

Ds 
Latch as 01-6 

x x H H 

x x L L 

x H x x 
x L x x 
x h H H 

x I L L 

x h H H 

x I L L 

h x H qn-1 
I x L qn-1 

q = Lower case letters indicate the state of the referenced flop cell one cycle prior to the Low-to-High clock transition 
in= Low-to-High clock transition 

June 14, 1988 6-798 

Product Specification 

FAST 74F835 

OUTPUT 

07 

H 
L 

x 
x 
H 

L 

H 
L 

q6 
q6 



Signetics FAST Products Product Specification 

Shift Register FAST 74F835 

TYPICAL TIMING DIAGRAM 

Load A unload B latch 
~~--.LJ~~~-

S hi ft A 
LJ 

Shift B 

CP ___fl___SL ......... . . ......... SL 
Load B latch 

LE I.___ __ _ 

D7A ~ ®7,&/db)0 ......... W",d@A'@?~'.q'J%/~~~ .......... ?,%j-'~ 

0 oe fE1 W/~· ........ 0J7J~/7$'$/i?7,./&'i(#',d%7~· .......... &f7,,j7~ 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 cc 

TSTG Storage temperature -65 to +150 cc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Shift Register FAST 7 4F835 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Low-level output voltage 
Vee= MIN, VIL= MAX ±10%Vcc .30 .50 v 

VOL 
V1H = MIN, IOL = MAX ±5%Vcc .30 .50 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc 
Supply current 11

ccH Vee= MAX 
45 65 mA 

(total) j 1ccL 45 65 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee= sv±10% 

UNIT CL= 50pF CL :SOpF 

RL =soon RL :soon 

Min Typ Max Min Max 

tMAX Maximum clock frequency Waveform 1 70 85 60 MHz 

tPLH Propagation delay 7.0 9.0 11.5 6.5 12.5 

tPHL GP to 0
7 

(Load) Waveform 1 7.0 9.0 11.5 6.5 12.5 ns 

tPLH Propagation delay 7.0 9.0 11.5 6.5 12.5 

tPHL GP to 0
7 

(Shift) Waveform 1 7.0 9.0 11.5 6.5 12.5 ns 
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Shift Register 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t (H) Setup time Waveform 2 
t!_(L) DnA or DnB to CP 

th(H) Hold time Waveform2 
th(L) DnA or DnB to CP 

t (H) Setup time Waveform 2 
t!(L) D5 to CP 

th(H) Hold time Waveform 2 
th(L) D5 to CP 

t (H) Setup time Waveform 2 
t!(L) I PE to CP 

th(H) Hold time Waveform 2 
th(L) PE to CP 

t (H) Setup time Waveform 2 
t!(L) DnB to LE 

th(H) Hold time Waveform 2 
th(L) DnB to LE 

t (H) S~tup time Waveform 2 
t!(L) SA/B to CP 

th(H) Hold time Waveform 2 
th(L) SA/Bto CP 

t (H) Clock pulse width, Waveform 1 ~(L) High or Low 

tw(H) Latch Enable pulse width, Waveform 2 
High 

AC WAVEFORMS 

1/f MAX 

CP 

Waveform 1. Propagation Delay, Clock Input To Output, 
Clock Pulse Width, and Maximum Clock Frequency 

Min 

2.0 
2.0 

2.5 
2.5 

0.0 
0.0 

3.5 
3.5 

4.5 
4.5 

0.0 
0.0 

0.0 
0.0 

3.0 
3.0 

3.5 
3.5 

0.0 
0.0 

6.0 
5.0 

4.5 

Product Specification 

FAST 74F835 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

Vee= sv Vee= SV±10% 
UNIT CL= SOpF CL :SOpF 

RL =soon RL :soon 

Typ Max Min Max 

2.5 ns 
2.5 

3.0 ns 
3.0 

0.0 ns 
0.0 

4.0 ns 
4.0 

5.0 ns 
5.0 

0.0 ns 
0.0 

0.0 ns 
0.0 

3.5 ns 
4.0 

4.5 ns 
4.5 

0.0 ns 
0.0 

6.5 ns 
5.0 

5.0 ns 

Waveform 2. Data and Select Setup and 
Hold Times 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Shift Register 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

June 14, 1988 

FAMILY 

74F 

6-802 

Product Specification 

FAST 74F835 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 
FAST Products 

FEATURES 
• 5-bit address generator (32 micro-

instruction addressability) 

• Two subroutine branching capability 

• Interrupt branching 
• Cascadable for increased 

addressing 

• Direct branching over full address 
range 

DESCRIPTION 

FAST 74F838 
Microprogram Sequence 
Controller 
Preliminary Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F838 90MHz mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES V CC= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F838N 

20-Pin SOL N74F838D 

The 74F838 Microprogram Sequence INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Controller generates addresses to access 
instructions from a microprogram memory. 

This high speed device provides an effi
cient means of controlling the flow through 
a microprgram by providing a powerful set 
of sequencing functions. 

In addition to providing branching facility 
over the entire address range, the device 
also supports two subroutines and an inter
rupt level. 

The 74F838 can directly address up to 32 
micro-instructions: two or more of these 
devices may be cascaded for increased 
addressing. For example, two devices can 
address 1 Kand three devices can address 
up to 32K of program storage. 

PINS 

J~- JS4 

JMP 

SUB
0

, SUB
1 

INT 

CP 

Cl 

RESET 

PS
0

- PS4 

co 
NOTE: 

DESCRIPTION 

Jump state inputs 

Jump input 

Subroutine inputs 

Interrupt input 

Clock input 

Cascade In input 

Reset input 

Present state outputs 

Cascade Out output 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA!0.6mA 

1.0/1.0 20µA!0.6mA 

1.0/1.0 20µA/0.6mA 

150/40 3.0mA/24mA 

150/40 3.0mA/24mA 

Combined with memory, the 7 4F838 form a One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

powerful control section for CPUs and 1/0 
controllers. 

PIN CONFIGURATION 

TOP VIEW 

March 10, 1989 

LOGIC SYMBOL 

6 
7 
8 
g 
11 
12 

CP 
SUBo 
sue 1 
JUMP 
INT 
RESET 

Vee= pin 20 
GND =pin 10 

19 5 4 3 2 

18 13 14 15 16 17 

6-803 

LOGIC SYMBOL(IEEE/IEC) 

MICROPROGRAM 
SEQUENCE 

CP CONTROLLER 
SUBQ 

co 18 

__ 1&_ 

------------. __ 17_ 
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Microprogram Sequence Controller FAST 74F838 

PIN DESCRIPTION 

PINNO. SYMBOL TYPE FUNCTION DESCRIPTION 

5 JSO 

4 JS1 Address on these inputs is transferred to the PS
0
-PS 4 outputs if the JMP input is 

3 JS2 Input Jump State High or the SUB
0 

or SUB1 inputs change from Low-to-High. These inputs are 

2 JS3 ignored if neither of the above conditions is true. 

1 JS4 

7 SUB
0 

On a Low-to-High transition, the Present State address (PS0-PS 4) plus one is saved 

Input Subroutine 
internally as a return address, and address on pins JS

0
-JS4 will be transferred to 

8 SUB1 
the PS

0
-PS ~outputs. On a High-to-Low transition, the saved return address state 

will be enab ed onto the PS
0
-PS4 outputs. 

9 JMP Input Jump When JMP is High, the next state address will be JS
0
-JS4. 

On a High-to-Low transition, the next address to appear on the PS
0
-PS4 output is 

11 INT Input Interrupt 
saved internally as a return address and PS0-PS4 are forced to all ones. If this 
feature is used, a micromode jump would normally be stored at state address 
11111. SUB

0 
or SUB1 inputs are ignored when INT is Low. On a Low-to-High 

transition, the saved return address state is enabled onto the PS_a_·PSA outputs. 

6 CP Input Clock This clock determines the sequence rate of the controller. 

12 RESET Input Reset When Low, all internal registers and PS_o:-PSA are set to zeros. 

19 Cl Input Cascade In 
This input should be tied to V cc for the least significant device. 
For all other devices, Cl is connected to CO of the previous device. 

18 co Output Cascade Out 
This signal is connected to Cl of the next device. One device permits 32 states: two 
devices allow 1024 states; three devices allow 32, 768 states. 

13 PS
0 

14 PS
1 

15 PS2 Output Present state The address of the present state. 
16 PS3 
17 PS4 
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Microprogram Sequence Controller 

LOGIC DIAGRAM 

~ 
Cl ~ 

~ 
~ 

~ 
JSO-JS4 

JUMP 

SUB 0 

SUB
1 

-
INT 

CP 

RESET 

Vee= pin 20 

GND =pin 10 

March 10, 1989 

... co -
INCREMENT 

] 
SUB o 

Return address 
(SRA 0 ) 

SUB 1 
Return adaress 

(SRA
1

) 

INTERRUPT 
Return address 

(IRA) 

-... 
.. -... -- LOGIC 

-----... --

Preliminary Specification 

FAST 74F838 

~ y 

> 
~ LATCH 

t--
MUX t--

~ 
v1 

~ 
~ 
~ 

t---

6-805 
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Microprogram Sequence Controller 

FUNCTION TABLE 

OUTPUTS 
INPUTS 

INTERNAL REGISTERS 

RESET INT JUMP SUB0 SUB
1 CP 

L x 
H H 

H L 

H L 

H H 

H H 

H H 

H H 

H H 

H H 

H j, 

H j, 

H j, 

H j, 

H j, 

H j, 

H j, 

H i 
H H 

H H 

H H 

H H 

H j, 

H j, 

H j, 

H j, 

H = High voltage level. 
L = Low voltage level. 
X = Don't care. 

x x 
L Hor L 

L x 
H x 
H -i 

x i 
x Hor L 

x i 

L j, 

L Hor L 

L Hor L 

H Hor L 

x i 
x Hor L 

x i 
L j, 

L Hor L 

x x 
H j, 

H Hor L 

L j, 

H j, 

H j, 

H Hor L 

L j, 

H j, 

J. = High-tC>-Low clock transition. 

x 
Hor L 

x 
x 
+ 

Hor L 

i 
i 

Hor L 

j, 

Hor L 

Hor L 

Hor L 

i 
i 

Hor L 

j, 

x 
Hor L 

j, 

j, 

j, 

Hor L 

j, 

j, 

j, 

,J,. = Antything except a High-to-Low clock trans~ion. 
i = Low-to-High clock transition. 
H or L = Either High or Low 
0 =Low output 
1 = High output 

x 
i 
i 

i 
i 

i 

i 
i 

i 
i 

i 
i 
i 
i 
i 
i 

i 

i 
i 
i 
i 
i 
i 
i 
i 
i 

JSn PS0-PS4 SRA0 

x 00000 0 

x PS n+1 
x PSn+1 

JS JSn n 
JSn JSn 

JSn JSn PSn+1 

JSn JSn 

JS JS PSn+1 n n 

x SRA0 
x SRA1 

x 11111 

JS 11111 n 
JS 11111 PSn+1 n 
JSn 11111 

JSn 11111 PSn+l 

x 11111 

x 11111 

x IRA 

JSn JSn + SRA0 

JS JSn + SRA1 n 
x SRA0 + SRA1 

JSn JSn + SRA0 + SRA1 

JSn 11111 

JSn 11111 

x 11111 

JSn 11111 

To avoid timing problems INT is sampled on the falling edge of the clock and serviced on the next rising edge. 

March 10, 1989 6-806 

SRA
1 

IRA 

0 0 

PSn+1 

PS n+l 

PSn+1 

JSn 

JS n 

PSn+1 JSn 

PSn+1 JSn 

SRA
0 

SRA_t 

JSn + SRA0 

JSn + SRA1 
SRA0 + SRA1 

JSn + SRA0 + SRA1 

Preliminary Specification 

FAST 74F838 

OPERATING MODE 

Reset 

Increment 

Jump 

Subroutine Call 

Return from Subroutine 

Interrupt Call 

Return from Interrupt 

Illegal 



Signetics FAST Products Preliminary Specification 

Microprogram Sequence Controller FAST 74F838 

APPLICATION 

74S288 8 
Do 7 
D1 6 
D2 5 

14 
D3 4 

L--- A4 D4 

~ 
~ A3 D5 
~ A2 D6 

11 D7 
10 A1 

Ao 
_d 
--

15MHz 

---
RESET 

As shown in Figure 1, a PROM paired with a 
74F838 creates a state machine. When reset, 
the PS

0
-PS4 outputs are zero. The present 

state is decoded to generate control inputs. In 
this application, a PLS151 acts as the state 
decoder. When a state has a branch option 

March 10, 1989 

STATE DECODER 

PLS151 
1 ~ 2 10 B11 

11 18 
B10 

3 12 ~ 
4 13 

B9 ~ 
B8 ~ 5 14 B7 ~ 6 15 B6 ~ CONT ROL 

TS 

74F838 
1 

JS4 PS4 
17 ..... 

2 16 
JS3 PS3 15 3 JS2 PS2 A 14 

5 
JS1 PS1 13 
JSO PS0 

~ .....-- JMP co 
SUB0 ~ 
SUB 1 Cl ~ L--

rlNT ....__ 

1 
CP RESET p.1_3 L------1 

CONTROL { 
INPUTS 

Figure 1 

based on the state of a control signal, the 
Present is used as the address input to a 
multiplexer. The output of the multiplexer 
connects to the JUMP input of the 74F838. 
When the proper state is decoded, the associ
ated control input is passed on to the JUMP 

6-807 

B5 ~ 
OUTPU 

B4 i-n-B3 ~ 
B2 ~ 

8 B1 
~ BO I---

STATE MULTIPLEXER 

PLS153 
19 

10 B9 
18 

11 BB 
fl 

12 
B7 
B6 1R 

13 _15_ B5 14 B4 14 
15 83 13 
16 B2 12 
17 B1 ....u.-

BO 

~ 

input. In this application, to allow a forced 
jump, 0 0 is also a control input. All state 
changes occur on the rising edge of the Clock 
input. However, since the interrupt input (INT) 
is normally asynchronous in many applica
tions, to avoid timing problems, INT is 
sampled on the falling edge of the Clock. 
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Microprogram Sequence Controller FAST 74F838 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -3 . mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 
VOH High-level output voltage 

V1H =MIN, IOH =MAX ±5%Vcc 2.7 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, loL =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

11 Input current at maximun input voltage V cc =MAX, V1 = 7.0V 100 µA 

11H High-l~vel input current Vee =MAX, vi= 2.7V 20 µA 

11L Low-level input current V cc =MAX, V1 = 0.5V -0.6 mA 

1os Short circuit output current3 
V cc =MAX, Vo= 2.25V -60 -150 mA 

1ccH 90 mA 
1cc Supply current (total) 

Vee =MAX 
1ccL 90 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Preliminary Specification 

Microprogram Sequence Controller FAST 74F838 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee =SV±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL :soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 70 90 MHz 

tPLH Propagation delay 
Waveform 1 ns 

tPHL CP to PSn or CO 

tPHL 
Propagation delay 

Waveform 2 RESET to PSn or CO. ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

PARAMETER TEST CONDITION 
Vee :SV vee=SV±10% 

UNIT SYMBOL CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 3 ns t:(L) JSn to CP 

th(H) Hold time, High or Low 
Waveform 3 ns tt;(L) JSn to CP 

t (H) Setup time, High or Low 
Waveform 3 ns 

t:(L) JMP to CP 

\i(H) Hold time, High or Low 
Waveform 3 ns 

th(L) JMP to CP 

t (H) Setup time, High or Low 
Waveform 3 ns t:(L) INT to CP 

th(H) Hold time, High or Low 
Waveform 3 ns 

\,(L) INT to CP 

t (H) Setup time, High or Low 
Waveform 3 ns 

t:(L) SUBn to CP 

th(H) Hold time, High or Low 
Waveform 3 ns 

th(L) SUBn to CP 

t (H) Setup time, High or Low 
Waveform 3 ns 

t:(L) Cl to CP 

th(H) Hold time, High or Low 
Waveform 3 ns 

th(L) Cl to CP 

t (H) CP Pulse width, 
Waveform 1 ns ~(L) High or Low 

~(L) RESET Pulse width, Low Waveform 2 ns 

tREC Recovery Time, RESET to CP Waveform 2 ns 

tvl::ir"h 1 n 1 QAQ 6-809 



Signetics FAST Products 

Microprogram Sequence Controller 

AC WAVEFORMS 

1/fMAX -

CP 

Waveform 1. Propagation Delay, Clock To Output, 
Clock Pulse Width, Maximum Clock Frequency 

Cl, INT,JMP 

JSn,SUB n "'"~~~~ 

CP 
(CP inverted for INT) 

Preliminary Specification 

FAST 74F838 

Waveform 2. Propagation Delay, Reset To Output, Reset To 
Clock Pulse Recovery Time 

Waveform 3. Setup And Hold Times 

NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

Li.rN 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

March 10, 1989 6-810 

It---- I W -----ti AMP(V) 

----tw---- ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH 1THL 

74F 3.0V 1MHz 500ns 2.Sns 2.Sns 



Signetics 

FAST Products 

FEATURES 
• High speed parallel latches 
• Extra data width for wide address/ 

data paths or busses carrying 
parity 

* High impedance NPN base input 
structure minimizes bus loading 

* 11L is 20µA vs 1000µA for AM29841 
series 

• Buffered control inputs to reduce 
AC effects 

• Ideal where high speed, light 
loading, or increased fan-in are 
required as with MOS micro
processors 

• Positive and negative over-shoots 
are clamped to ground 

• 3-state outputs glitch free during 
power-up and power-down 

• 48mA sink current 

• Slim Dip 300 mil package 
• Broadside pinout 
• Pin-for-pin and function compat

ible with AMO AM29841-846 series 

DESCRIPTION 

The 'F841-'846 bus interface latch series 
are designed to provide extra data width 
for wider address/data paths of busses 
carrying parity. 

FAST 7 4F84 l /842/843/844/ 
845/846 
Bus Interface Latches 
'F841/'F842 10-Bit Bus Interface Latches, NINV/INV (3-State) 
'F843/'F844 9-Bit Bus Interface Latches, NINV/INV (3-State) 
'F845/'F846 8-Bit Bus Interface Latches, NINV/INV (3-State) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F841, 74F842 5.5ns 60mA 

74F843, 74F845 5.5ns 75mA 

74F844, 74F846 6.2ns 60mA 

ORDERING INFORMATION 

COMMERCIAL RANGE 
PACKAGES 

Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP N74F841 N, N74F842N, N74F843N, 
(300mil) N74F844N, N74F845N, N74F846N 

24-Pin Plastic SOL 
N74F841 D, N74F842D, N74F843D, 

N74F844D, N74F845D, N74F846D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

D Data inputs n 1.0/0.033 20µA/20µA 

LE Latch Enable input 1.0/0.033 20µA/20µA 

OE, OEn Output Enable input (active-Low) 1.0/0033 20µA/20µA 

MR Master Reset input (active-Low) 1.0/0.033 20µA/20µA 

PRE Preset input (active-Low) 1.0/0.033 20µA/20µA 

Qn Data outputs 1200/80 24mA/48mA 

Qn Data outputs 1200/80 24mA/48mA 

The 'F841-'F846 series are functionally NOTE: 

and pin compatible to the AMO AM29841- One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

AM29846 series. 

The 'F841 consists of ten D-type latches 
with 3-state outputs. The flip-flops appear 
transparent to the data when Latch En
able (LE) is High. This allows asynchro
nous operation, as the output transition 
follows the data in transition. On the LE 
High-to-Low transition, the data that 
meets the setup and hold time is latched. 
Data appears on the bus when the Output 
Enable (OE) is Low. When OE is High the 
output is in the High-impedance state 

The 'F842 is the inverted output version of 
'F841. 

March 7, 1989 

The 'F843 consists of nine D-type latches 
with 3-state outputs. In addition to the LE 
and OE pins, the 'F843 has a Master 
Reset (MR) pin and Preset (PRE) pin. 
These pins are ideal for parity bus inter
facing in high performance systems. 
When MR is Low, the outputs are Low if 
OE is Low. When MR is High, data can be 
entered into the latch. When PRE is Low, 
the outputs are High, if OE is Low. PRE 
overrides MR. 

The 'F844 is the inverted output version of 
'F843. 

6-811 

The 'F845 consists of eight D-type latches 
with 3-state outputs.In addition to the LE, 
OE, MR and PRE pins, the 'F845 has two 
additional OE pins making a total of three 
Output Enables (OE0 , OE1, O~pi~ 

The multiple Output Enables (OE
0

, OE
1

, 

OE
2

) allow ~ultiuser control o~e inter
face, e.g., CS, DMA, and RD/WR, 

The'F846 is the inverted output version of 
'F845. 

853-1208-95975 



Signetics FAST Products Product Specification 

Bus Interface Latches FAST 7 4F84 l /842/843/844/845/846 

PIN CONFIGURATION 

'F841 

'OE 

Do 

D1 

D2 

D3 

D4 

D5 

D5 

D7 

Ds 

GND 

TOP VIEW 

PIN CONFIGURATION 

'F842 

OE 

Do 

D1 

D2 

D3 

D4 

D5 

Ds 

D7 

Da 

GND 

TOP VIEW 

PIN CONFIGURATION 

'F843 

OE 

Do 

D1 

D2 

D3 

D4 

D5 

D5 

D1 

Da 

MR 

GND 

TOP VIEW 

March 7, 1989 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F841 'F841 

Vee 

Oo 

a1 
02 

03 

04 

05 

05 

07 

Os 

09 

13 LE 

OE 

LE Vee. Pin 24 

GND- Pin 12 

2 3 4 5 6 7 8 9 10 11 

23 22 21 20 19 18 17 16 15 14 

LOGIC SYMBOL 
'F842 

Vee 

Oo 
2 3 4 5 6 7 8 9 10 11 

01 

02 

03 

04 

05 

05 

""07 

13 LE 

OE 

Os 
23 22 21 20 19 18 17 16 15 14 

09 

LE Vee - Pin 24 

GND- Pin 12 

LOGIC SYMBOL 

13 

14 
11 

LE 

PRE 
MR 
OE 

LE Vee= Pin 24 

GND =Pin 12 

'F843 

2 3 4 5 6 7 8 9 10 

23 22 21 20 19 18 17 16 15 

6-812 

LOGIC SYMBOL(IEEE/IEC) 

'F842 

LOGIC SYMBOL(IEEE/IEC) 

'F843 



Signetlcs FAST Products 

Bus Interface Latches 

PIN CONFIGURATION 

'F844 

'OE Vee 

Do O'o 

D1 01 

D2 02 

D3 03 

D4 04 

D5 05 

D5 05 

D1 07 

Da 05 

MR PRE 

GND LE 

TOP VIEW 

PIN CONFIGURATION 

'F845 

Vee 

OE"1 OE 2 

Do Oo 

D1 01 

D2 02 

D3 03 

D4 04 

Ds 05 

D5 05 

D1 07 

PRE 

GND LE 

TOP VIEW 

PIN CONFIGURATION 

'F846 

Vee 

OE1 OE2 

Do a"o 

D1 01 

D2 02 

D3 03 

D4 04 

Ds 05 

D5 05 

D1 07 

PRE 

GND LE 

TOP VIEW 

March 7. 1989 

Product Specification 

FAST 7 4F84 l /842/843/844/845/846 

LOGIC SYMBOL 

'F844 

2 3 4 5 6 7 8 SI 10 

13 LE 

14 PRE 
11 MR 

OE 

23 22 21 20 19 18 17 16 15 

Vee· Pin 24 
GND- Pin 12 

LOGIC SYMBOL 

'F845 

3 4 5 6 7 8 9 10 

13 LE 

14 PRE 
11 MR 

1 OEo 

2 OE1 

23 OE2 

22 21 20 19 18 17 16 15 

Vee= Pin 24 
GND- Pin 12 

LOGIC SYMBOL 

'F846 

3 4 5 6 7 8 9 10 

13 LE 

14 PRE 
11 MR 

OE o 
OE1 

23 OE 2 

Vee= Pin 24 
GND= Pin 12 

22 21 20 19 18 17 16 15 

6-813 

LOGIC SYMBOL(IEEE/IEC) 

'F844 

LOGIC SYMBOL(IEEE/IEC) 

'F845 

LOGIC SYMBOL(IEEE/IEC) 

'F846 



Signetics FAST Products 

Bus Interface Latches 

LOGIC DIAGRAM for 'F841 

OE 

Vee =Pin 24 

GND =Pin 12 

Do 

2 

LOGIC DIAGRAM for 'F842 

OE 

Vee =Pin 24 

GND =Pin 12 

Do 

2 

D1 

3 

01 

D2 

4 

FUNCTION TABLE for 'F841 and 'F842 
OUTPUTS 

INPUTS 

D3 D4 

5 6 

'F841 'F842 OPERATING MODE 

OE LE 
L H 

L H 

L J, 

L J, 

H x 
L L 

H= High voltage level 
L= Low voltage level 

on 
L 

H 

I 

h 

x 
x 

a a 
L H 

H L 
Transparent 

L H 
Latched 

H L 

z z High impedance 

NC NC Hold 

h= High state one setup time before the High-to-Low LE transition 
I = Low state one setup time before the High-to-Low LE transition 

i= High-to-Low transition 

X=Don't care 
NC=No change 
Z =High impedance "off" state 
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Product Specification 

FAST 7 4F84 l /842/843/844/845/846 

Ds 

7 

Ds 

7 

as Os 

Ds 

8 

Ds 

10 

Da 

10 

Dg 

11 

Dg 

11 

Qg 

Qg 



Signetics FAST Products Product Specification 

Bus Interface Latches FAST 7 4F84 l /842/843/844/845/846 

LOGIC DIAGRAM for 'F843 

Vee =Pin 24 

GND =Pin 12 

LOGIC DIAGRAM for 'F844 

Vee =Pin 24 

GND =Pin 12 

FUNCTION TABLE for 'F843 and 'F844 

INPUTS 

OE PRE MR 

L L x 
L H L 

L H H 

L H H 

L H H 

L H H 

H x x 
L H H 

H= High voltage level 
L= Low voltage level 

LE 

x 
x 
H 

H 

J. 
J. 
x 
L 

OUTPUTS 

'F843 'F844 

on a a 
x H H 

x L L 

L L H 

H H L 

I L H 

h H L 

x z z 
x NC NC 

OPERA TING MODE 

Preset 

Clear 

Transparent 

Latched 

High impedance 

Hold 

h= High state one setup time before the High-to-Low LE transition 
I =Low state one setup time before the High-to-Low LE transition 

.!.=High-to-Low transition 

X=Don't care 
NC=No change 
Z =High impedance "off " state 
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Bus Interface Latches FAST 7 4F84 l /842/843/844/845/846 

LOGIC DIAGRAM for 'F845 

Do 

MR~~~ JO-+--+---++--+~t-+-----ii.,_++___,...._-+-1~-+--+-l--...._.--++--+___,1+----1 

LE~~~ ,_--~----~~t-.-~~-t--e~~-tt11--~__.--~--t--~----

Yee =Pin 24 

GND =Pin 12 

LOGIC DIAGRAM for 'F846 

Oo 

Do 

MR~~-ui.x>+--4~1+--ei---H~-+--++--+~H-----ii..--t+~-e--+1--...... ---1,...._---1 

LE~~---1 >---~~.--~~-H11--~-+--~~......,.~~-+.~~---H1--~---+-' 

Yee =Pin 24 

GND =Pin 12 

FUNCTION TABLE for 'F845 and 'F846 

INPUTS 

~ n PRE MR 

L L x 
L H L 

L H H 

L H H 

L H H 

L H H 

H x x 
L H H 

H= High voltage level 
L= Low voltage level 

LE 

x 
x 
H 

H 

J, 

J, 

x 
L 

OUTPUTS 

'F845 'F846 
D a a n 
x H H 

x L L 

L L H 

H H L 

I L H 

h H L 

x z z 
x NC NC 

OPERATING MODE 

Preset 

Clear 

Transparent 

Latched 

High impedance 

Hold 

h= High state one setup time before the High-to-Low LE transition 
I =Low state one setup time before the High-to-Low LE transition 

J.=High-to-Low transition 

X=Don't care 
NC=No change 
Z =High impedance "off" state 
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Signetics FAST Products Product Specification 

Bus Interface Latches FAST 7 4F84 l /842/843/844/845/846 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 84 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

1oH High-level output current -24 mA 

1oL Low-level output current 48 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Bus Interface Latches FAST 7 4F84 l /842/843/844/845/846 

DC ELECTRICAL CHARACTERISTICS J_Over recommended cm_eratil}g_ free-air tem_Q_erature ral}g_e unless otherwise notedJ_ 

74F841, 74F842, 

SYMBOL PARAMETER TEST CONDITIONS 1 74F843, 74F844, 
UNIT 74F845, 74F846 

Min Typ2 Max 

±10% Vee 2.4 v 

Vee= MIN 
10 H = -15mA 

±5% Vee 2.4 3.3 v 
VOH High-level output voltage VIL= MAX 

±10% Vee 2.0 v V1H =MIN 
IOH = -24mA 

±5% Vee 2.0 v 

Vee= MIN 10 L = 32mA ±10% Vee 0.38 0.55 v 
VOL Low-level output voltage VIL= MAX 

IOL = 48mA ±5% Vee 0.38 0.55 v VM=MIN 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

II 
Input current at 

V CC = O.OV, V1 = 7.0V 100 µA 
maximum input voltage 

11H 
High-level 

Vee= MAX, vi = 2.7 v 20 µA 
input current 

11L 
Low-level 

-20 µA 
input current Vee= MAX, vi= 0.5 v 

1oZH 
Off-state output current, 

Vee= MAX, v 0 = 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, 

Vee= MAX, Vo= 0.5V -50 µA 
Low-level voltage applied 

1os Short-circuit output current3 
Vee= MAX -100 -225 mA 

Supply 
1ccH 50 65 mA 

1cc 
current 'F841 1eeL Vee= MAX 60 80 mA 
(total) 

1eez 70 92 mA 

Supply 
1eeH 40 60 mA 

1cc 
current 'F842 1ecL Vee= MAX 65 90 mA 
(total) 

1eez 60 90 mA 

Supply 
1eeH 65 90 mA 

'F843 
1cc 

current 
'F845 

1eeL Vee= MAX 75 100 mA 
(total) 

1eez 85 115 mA 

Supply 
1ceH 50 70 mA 

'F844 
1cc 

current 
'F846 

1ceL Vee= MAX 70 95 mA 
(total) 

1ccz 70 95 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Bus lnterf ace Latches FAST 7 4F84 l /842/843/844/845/846 

AC ELECTRICAL CHARACTERISTICS 
74F841, 74F842 

TA=+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee =SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1, 2 

2.0 4.0 7.5 2.0 8.0 

tPHL on to an or an 2.5 4.5 7.5 2.5 8.0 
ns 

'F841 
tPLH Propagation delay 

Waveform 1, 2 
4.5 6.5 9.5 4.0 10.5 

tPHL LE to an or an 4.0 6.0 9.0 3.5 9.5 
ns 

tPLH Propagation delay 
Waveform 1, 2 

3.5 5.5 8.5 4.5 9.0 

tPHL on to an or an 3.0 5.0 8.0 4.0 8.5 
ns 

'F842 
tPLH Propagation delay 

Waveform 1, 2 
5.0 7.0 10.0 3.0 10.5 

tPHL LE to an or an 4.5 6.5 9.0 3.0 9.5 
ns 

tPZH Output Enable time to High Waveform 5 2.5 4.5 8.0 2.0 8.5 

tPZL or Low level, OEn to an or an Waveform 6 6.5 8.5 12.0 5.5 13.0 
ns 

tPHZ Output Disable time from High Waveform 5 1.0 4.5 8.0 1.0 8.5 

tPLZ or Low level, OEn to an or an Waveform 6 1.0 5.0 8.0 1.0 8.5 
ns 

AC SETUP REQUIREMENTS 
74F841, 74F842 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= 5V±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Set-up time, High or Low 

Waveform 4 
0.0 1.0 

!s._(L) D_.n_to LE 0.0 1.0 
ns 

th(H) Hold time, High or Low 
Waveform 4 2.5 3.0 

ns 
th(L) D...n.to LE 'F841 3.0 4.0 

tw(H) LE Pulse width, High Waveform 4 3.5 4.0 ns 

th(H) Hold time, High or Low 
Waveform 4 

3.0 3.5 
ns 

th(L) On to LE 'F842 3.5 4.5 

tw(H) LE Pulse width, High Waveform 4 3.0 3.0 ns 
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Bus lnterfdce Latches FAST 7 4F84 l /842/843/844/845/846 

AC ELECTRICAL CHARACTERISTICS 
74F843, 74F84S 

TA=+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 2.0 4.5 7.5 2.0 8.5 

tPHL Dn to an or an Waveform 1, 2 2.5 4.5 8.0 2.5 8.5 ns 

tPLH Propagation delay 4.5 6.5 9.5 4.0 10.0 

tPHL LE to an or an Waveform 1, 2 4.0 6.0 8.5 4.0 8.5 ns 

1PLH 
Propagation delay 

Waveform 3 3.5 5.5 8.5 3.0 9.0 T5R'E" to an or on ns 

tPHL 
Propagation delay 

Waveform 3 2.0 4.5 7.5 2.0 8.0 ~toanoran ns 

tPZH Output Enable time to High Waveform 5 2.5 4.5 7.5 2.0 8.0 

tPZL or Low level, OEn to an or an Waveform 6 5.5 7.5 10.5 5.0 11.5 ns 

tPHZ Output Disable time from High Waveform 5 1.0 4.5 8.0 1.0 8.5 

tPLZ or Low level, OEn to an or an Waveform 6 1.0 5.0 8.0 1.0 8.5 ns 

AC SETUP REQUIREMENTS 
74F843, 74F84S 

TA=+25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :SV±10% 

UNIT CL= SOpF CL= 50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Set-up time, High or Low Waveform 4 1.0 1.0 

ns 
'.s_(L) D_n_to LE 1.0 1.0 

th(H) Hold time, High or Low 
Waveform 4 3.0 3.0 

ns 
!b_(L) D..n. to LE 2.5 3.0 

tw(H) LE Pulse width, High Waveform 4 3.5 3.5 ns 

'w(L) PRE Pulse width, Low Waveform 3 7.0 7.5 ns 

'w(L) MR Pulse width, Low Waveform 3 4.5 4.5 ns 

tree PRE Recovery time Waveform 3 0.0 0.0 ns 

tree MR Recovery time Waveform 3 2.0 2.0 ns 
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Bus Interface Latches FAST 7 4F84 l /842/843/844/845/846 

AC ELECTRICAL CHARACTERISTICS 
74F844, 74F846 

TA=+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1, 2 

3.5 5.5 8.5 3.0 9.5 

tPHL Dn to On or On 3.0 5.0 8.0 3.0 8.5 
ns 

tPLH Propagation delay 
Waveform 1, 2 

5.0 7.0 10.0 5.0 10.5 

tPHL LE to On or On 4.5 6.5 9.0 4.5 9.5 
ns 

tPLH 
Propagation delay 

Waveform 3 3.5 5.5 8.5 3.0 9.5 ns 
PRE to On or On 

tPHL 
Propagation delay 

Waveform 3 5.0 7.0 10.0 4.5 10.5 ns 
MR to On or On 

tPZH Output Enable time to High Waveform 5 2.5 5.0 7.5 2.0 8.0 

tPZL or Low level, OEn to On or On Waveform 6 6.5 8.5 11.5 5.5 12.5 
ns 

tPHZ Output Disable time from High Waveform 5 1.0 4.5 8.0 1.0 8.5 

tPLZ or Low level, OEn to On or On Waveform 6 1.0 5.0 8.0 1.0 8.5 
ns 

AC SETUP REQUIREMENTS 
74F844, 74F846 

TA=+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Set-up time, High or Low 0.0 0.0 

ts(L) D_n_to LE 
Waveform 4 

0.0 0.0 
ns 

th(H) Hold time, High or Low 3.0 3.0 

1ti(L) D_n_to LE 
Waveform 4 

4.0 4.0 
ns 

tw(H) LE Pulse width, High Waveform 4 3.0 3.0 ns 

1w(L) PRE Pulse width, Low Waveform 3 4.0 5.0 ns 

tw(L) MR Pulse width, Low Waveform 3 4.0 5.0 ns 

tree PRE Recovery time Waveform 3 0.0 0.0 ns 

t 
rec 

MR Recovery time Waveform 3 3.5 4.5 ns 
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Bus Interface Latches 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Non-Inverting Path 

PRE,vM -tw (L)-+ 
MR 

LE VM 

an.°'1 
tplJi 

VM 

t PHL 

an.°'1 VM 

Waveform 3. 
Master Reset and Preset Pulse Width, Master Reset 
and Preset to Output Delay and Master Reset and 
Preset to Latch Enable Recovery Time 

Waveform 5. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Product Specification 

FAST 7 4F84 l /842/843/844/845/846 

···"~ 
°'1 ...... ~vM 

Waveform 2. Propagation Delay, Inverting Path 

Waveform 4. Data Setup And Hold Timea 

VoL+0.3V 
-,, 

Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL-I-
Test Circuit For 3-State Outputs 

SWITCH POSITION 
TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 

March 7, 1989 

FAMILY 

74F 

6-822 

AMP (V) 

----tw ___ _ ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Provide high performance bus 

interface buffering for wide data/ 
address paths or busses carrying 
parity 

• High impedance NPN base inputs 
for reduced loading (20µA in High 
and Low states) 

• 1,L is 20µA VS 1 OOOµA for AM29861 
series 

• Buffered control inputs for light 
loading, or increased fan-in as 
required with MOS microproces
sors 

• Positive and negative over-shoots 
are clamped to ground 

• 3-state outputs glitch free during 
power-up and power-down 

• Slim Dip 300 mil package 

• Broadside pinout compatible with 
AMO AM 29861-29864 series 

• Outputs sink 64mA 
DESCRIPTION 

The 74F861 series Bus Transceivers 
provide high performance bus interface 
buffering for wide data/address paths of 
busses carrying parity. The 'F863!F864 
9-bit Bus Transceivers have NOR-ed 
transmit and receive output enables for 
maximum control flexibility. 

PIN CONFIGURATION 

"F661 

OEBA Vee 

Ao 2 

Ba 

Els 

Bi; 

e., 

Aa Be 
Bg 

GND OEAB 

TOP VIEW 

March 7, 1989 

FAST 74F86 l, 74F862, 
74F863, 74F864 

Bus Transceivers 
'F861/'F862 10-Bit Bus Transceivers, NINV/INV (3-State) 
'F863/'F864 9-Bit Bus Transceivers, NINV/INV (3-State) 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F861, 74F862 6.0ns 150mA 

74F863, 74F864 6.0ns 115mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F861N, N74862N, 74F863N, N74F864N 

24-Pin Plastic SOL 1 N74F861D, N74F862D, 74F863D, N74F864D 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications ( page 17) for a 
discussion of thermal considerations for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

A0 -Ag Data transmit inputs 3.5/0.117 70µN70µA 

80 - 8g Data receive inputs 3.5/0.117 70µN70µA 

'F861 
OE8A Transmit output enable input 1.0/0.033 20µN20µA 

'F862 OEA8 Receive output enable input 1.0/0.033 20µN20µA 

A0 -Ag Data transmit outputs 1200/106.7 24mA/64mA 

80 - 8g Data receive outputs 1200/106.7 24mA/64mA 

A0 -Ag Data transmit inputs 3.5/0.117 70µA/70µA 

80 - 8g Data receive inputs 3.5/0.117 70µA/70µA 

'F863 OE8An Transmit output enable inputs 1.0/0.033 20µA/20µA 

'F864 OEA8_n Receive output enable inputs 1.0/0.033 20µA/20µA 

Ao-Aa Data transmit outputs 1200/106.7 24mA/64mA 

80- 88 Data receive outputs 1200/106.7 24mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'F661 

2 3 4 5 6 7 B 9 10 11 

13 OEAB 

OEBA 

23 22 21 20 19 1617161514 

Vee= Pin 24 
GND- Pin 12 

6-823 

LOGIC SYMBOL(IEEE/IEC) 

'F861 

853-0881-959 75 



Signetics FAST Products Product Specification 

Bus Transceivers FAST 7 4F86 l , 7 4F862, 7 4F863 ,7 4F864 

PIN CONFIGURATION 

'F862 

OEBA 

Ao 

A1 

A2 

A3 

A4 

A5 

A& 

A1 

Ae 

Ag 

GND 

TOP VIEW 

PIN CONFIGURATION 

'F863 

OEBA o 

Ao 

A1 

A3 

A4 

A& 

A1 

Ae 

OEBA 1 

GND 

TOP VIEW 

PIN CONFIGURATION 

'F864 

OEBAo 

Ao 

A1 

A2 

A:i 

A4 

As 

~ 

A1 

Ae 
OEBA1 

GND 

TOP VIEW 
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Vee 

Bs 

Bs 

~ 

Els 

OEAB 0 

OEAB 1 

OEAB 0 

OEAB 1 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F862 

2 3 4 5 6 7 8 9 10 11 

13 OEAB 

OEBA 

Vee= Pin 24 

GND =Pin 12 

23 22 21 20 19 18 17 16 15 14 

LOGIC SYMBOL 

11 
14 

13 

Vee= Pin 24 

GND =Pin 12 

'F863 

2 3 4 5 6 7 8 9 10 

OEBAo 

OEBA1 
OEAB 0 

OEAB1 

23 22 21 20 19 18 17 16 15 

LOGIC SYMBOL 

'F864 

2 3 4 5 6 7 8 9 10 

11 

14 

13 

OEBAo 

OEBA1 
OEAB o 

OEAB1 

I 

23 22 21 20 19 18 17 16 15 

Vee= Pin 24 

GND =Pin 12 

6-824 

'F862 

LOGIC SYMBOL(IEEE/IEC) 

'F863 

LOGIC SYMBOL(IEEE/IEC) 

'F864 



Signetics FAST Products Product Specification 

Bus Transceivers FAST 7 4F86 l , 7 4F862 I 7 4F863 ,7 4F864 

FUNCTION TABLE for 'F861 and 'F862 

INPUTS OPERATING MODES 

OEAB OEBA 'F861 'F862 

L H A data to B bus A data to B bus 

H L B bus to A data B bus to A data 

H H z z 
H High voltage level 
L Low voltage level 
z High impedance "off" state 

LOGIC DIAGRAM 

'F861 
'F862 

OEAB 
OEAB 

An Bn An Bn 

OEBA 

'F863 'F864 

OEAB o 
OEAB o 

OEA81 
OEAB 1 

An Bn An -r- Bn 

OEBA O OEBAo 

OEBA 1 OEBA 1 

FUNCTION TABLE for 'F863 and 'F864 

INPUTS OPERATING MODES 

__ OEB~1 --+-___ 'F_8_63 __ --+--__ 'F_8_6_4 ___ " 

H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off" state 

March 7, 1989 

x 
H 

L 

L 

H 

A data to B bus A data to B bus 

B bus to A data B bus to A data 

- --t-----------t------·-
z z 

6-825 



Signetics FAST Products Product Specification 

Bus Transceivers FAST 74F86 l, 74F862, 74F863,74F864 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 
-~ 

1ouT Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
11K Input clamp current -18 mA 

1oH High-level output current -24 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Bus Transceivers FAST 74F86 l, 74F862, 74F863,74F864 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 
-+---

Vee= MIN, ±10%Vec 2.4 v 

VIL= MAX, loH=-15mA 
2.4 v V1H =MIN ±5%Vcc 3.3 

VOH High-level output voltage 
Vee= MIN, ±10%Vec 2.0 v 
VIL= MAX, loH=-24mA 

±5%Vcc V1H =MIN 2.0 v 

Low-level output voltage 
Vee= MIN, i0 L=48mA ±10%Vec 0.38 0.55 v 

VOL VIL= MAX, 

VIH =MIN IOL =64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at OEAB,OEBA 
Vee= O.OV, vi= 7.0V 100 µA 

II maximum OEAB..n' OEBA.n. 

input voltage An, Bn Vee= s.sv, v 1 = s.sv 1 mA 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -20 µA 

11H+1ozH High-level input current Vee= MAX, Vo= 2.7V 70 µA 

Low-level input current 
An, Bn 

11L +1ozL V CC = MAX, Vo= 0.5V -70 µA 

1os Short circuit output current3 
Vee= MAX -100 -225 mA 

1ceH 145 195 mA 
t-------------1 

'F861 1ecL Vee= MAX 140 195 mA 
'F863 t---------

1cc Supply current 
1ccz 165 220 mA 
---

(total) 1ccH 90 130 mA 
-----

'F862 1eeL Vee= MAX 120 170 mA 
'F864 

- ---------1 
1cez 130 160 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vee= SV, TA= 25"C. 
3. Not more than one output should be shorted at a time. For testing las· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 
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Signetics FAST Products Product Specification 

Bus Transceivers FAST 74F86 l, 74F862, 74F863,74F864 

AC ELECTRICAL CHARACTERISTICS 
74F861, 74F863 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 
-·-

tPLH Propagation delay 4.0 6.0 9.0 3.5 10.0 

tPHL An to Bn Waveform 1 3.0 5.0 8.0 2.5 9.0 ns 

tPLH Propagation delay 
Waveform 1 

4.0 6.0 9.0 3.5 10.0 

tPHL Bn to An 2.5 5.0 8.0 2.5 9.0 ns 

tPZH Output Enable time __ Waveform 3 6.0 8.0 11.5 5.0 13.0 

tPZL High or Low level OEBAn to An Waveform 4 4.5 7.0 10.5 4.5 12.0 ns 

tPZH Output Enable tim_e __ Waveform 3 6.0 8.0 11.0 5.0 13.0 

tPZL High or Low level OEABn to Bn Waveform 4 5.5 7.5 11.0 4.5 12.0 ns 

tPHZ Output Disable tim_e __ Waveform 3 3.5 5.5 9.0 3.0 9.5 

tPLZ High or Low level OEBAn to An Waveform 4 2.5 5.0 8.5 2.0 9.5 ns 

tPHZ Output Disable tim_e __ Waveform 3 3.5 5.5 8.5 3.0 9.5 

tPLZ High or Low level OEABn to Bn Waveform 4 2.5 4.5 8.5 2.0 9.5 ns 

AC ELECTRICAL CHARACTERISTICS 
74F862, 74F864 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 2 4.0 6.0 9.0 3.0 10.5 

~ ~to~ 1.5 3.5 6.5 1.5 7.0 
ns 

tPLH Propagation delay 
Waveform 2 

4.0 6.0 9.0 3.0 10.5 

tPHL B toA 1.5 3.5 6.5 1.5 7.0 ns 
n n 

tPZH Output Enable time Waveform 3 6.5 8.5 12.0 5.5 13.5 

tPZL High or Low level OEBAn to An Waveform 4 7.0 9.5 13.5 6.0 15.5 ns 

tPZH Output Enable time Waveform 3 6.5 8.0 11.5 5.5 13.5 

tPZL High or Low level OEABn to Bn Waveform 4 7.5 9.5 13.5 6.5 15.5 ns 

tPHZ Output Disable tim_e __ Waveform 3 3.0 5.0 8.5 2.5 9.5 

tPLZ High or Low level OEBAn to An Waveform 4 2.5 4.0 8.5 2.0 9.0 ns 

tPHZ Output Disable timL__ Waveform 3 3.0 5.0 8.5 2.5 9.5 

tPLZ High or Low level OEABn to Bn Waveform 4 2.5 4.0 8.5 2.0 9.0 ns 
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Bus Transceivers 

AC WAVEFORMS 

An or B n 

B n or An 

OEBA n 

OEAB n 

Waveform 1. Propagation Delay For 
Non-Inverting Output 

Waveform 3 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Product Specification 

FAST 74F86 l, 74F862, 74F863,74F864 

Waveform 2. Propagation Delay For 
Inverting Output 

OEBAn~ 
OEAB n 

An• Bn ~0.3V 
....... 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1 .SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

\I-
T est Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other 
I 

open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

C O'ln 

----tw---- AMP (V) 

11-----1w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• Full look-ahead carry for high 
speed arithmetic operation on long 
words 

• Arithmetic Operating Modes: 
-Addition 
-Subtraction 
-Shift operand A one position 

-magnitude comparison 
-plus twelve other arithmetic 
operations 

• Logic Function Modes: 
-Exclusive-OR 
-Comparator 
-AND, NANO, OR, NOR 
-provides status register check 

-plus ten other logic operations 

• Replaces 'AS881 
• Same pinout and functions as 

'F181 except for P, G, and Cn+4 

outputs when the device is in 
Logic Mode (M=H) 

• Available in 300 mil-wide Slim 24 
pin Dip package 

PIN CONFIGURATION 

Vee 

;:; 
~ 

S1 82 

TOP VIEW 
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FAST 74F88 l 
Arithmetic Logic Unit 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F881 7.3 ns 48mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300 mil) N74F881N 

24-Pin Plastic SOL N74F881D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 A operand inputs 3.0/3.0 60µA/1.8mA 

80-83 B operand inputs 3.0/3.0 60µA/1.8mA 

M Mode control input 1.0/1.0 20µAI0.6mA 

SO-S3 Function select inputs 4.0/4.0 80µA/2.4mA 

en Carry input 6.0/6.0 120µA/3.6mA 

c n+4 Carry output 50/33 1.0mA/20mA 

p Carry Propagate output 50/33 1.0mA/20mA 

G Carry Generate output 50/33 1.0mA/20mA 

A=B Compare output OC/33 OC/20mA 

FO-F3 Outputs 50/33 1.0mA/20mA 

NOTE: One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC=Open Collector 

LOGIC SYMBOL 

2 1 23 22 21 20 19 18 

Vee. Pin 24 
GND. Pin 12 

8 10 11 13 

6-830 

Cn+4 -16 

A:B 14 

c 17 

15 

LOGIC SYMBOL(IEEE/IEC) 

853-0882-96244 
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Arithmetic Logic Unit 

PIN DESIGNATION TABLE 

Pin number 2 1 23 22 

I (active-Low data) Ao Bo A1 81 

II (active-High data) Ao Bo A1 81 

DESCRIPTION 

The 74F881 is an Arithmetic Logic Unit (ALU)/ 
function generator that has a complexity of 77 
equivalent gates on a monolithic chip. This 
circuit performs 16 binary arithmetic operation 
on two 4-bits word as shown in Tables 1 and 2. 
These operations are selected by the four 
function select lines (S

0
, S1, S2, S3) and in

clude addition, subtraction, decrement, and 
straight transfer. When performing arithmetic 
manipulations, the internal carries must be 
enabled by applying a Low level voltage to the 
Mode control input (M). A full carry look-ahead 
scheme is made available in these devices for 
fast, simultaneous carry generation by means 
of two cascade-outputs (pins 15 and 17) for 
the four bits in the package. When used in con
junction with the 'F882 full carry look-ahead 
circuit, high speed arithmetic operations can 
be performed. 

The method of cascading 'F882 circuits with 
these ALUs to provide multi-level full carry 
look-ahead is illustrated under signal designa
tion. 

If high speed is not important, a ripple carry 
input (C ) and a ripple carry output (C 

4
) are 

availabl~. However, the ripple carry d~~Y has 
also been minimized so that arithmetic man
upilations for small word lengths can be per
formed without external circuitry. 

The 'F881 will accomodate active-High or 
active-Low data if the pin designations are 
interpreted as indicated in the Pin Designation 
Table. 

Subtraction is accomplished by 1's comple
ment addition where the 1's complement of 
the subtrahend is generated internally. The re
sultant output is A-8-1, which requires an end
around or forced carry to provide A-8. 

The 'F881 can also be utilized as a compara
tor. The A=B output is internally decoded from 
the function outputs (F 0, F 1. F 

2
. F 

3
) so that 

when two words of equal magnitude are ap-

COMPARATOR TABLE 

21 20 19 18 9 10 11 

A2 82 A3 83 Fo F1 F2 

A2 82 A3 83 Fo F1 F2 

plied at the A and B inputs, it will assume a 
High level to indicate equality (A=B). The ALU 
must be in the subtract mode with C =H when 
performing the comparison. The A=~ output is 
open collector so that it can be wire-AND 
connected to give a comparison for more than 
four bits. The carry .output (Cn+4) ~an also be 
used to supply relative magnitude 1nformat1on. 
Again, the ALU must be placed in the subtract 
mode by placing the function select lines (S3, 
S2,S1, S0) at L, H, H, L respectively. 

This circuit has been designed to not only 
incorporate all of the designer's requirements 
for arithmetic operations, but also to provide 
16 possible functions of two Boolean variables 
without the use of external circuitry. These 
logic functions are selected by use of the four 
function-select lines (S

0
, S1, S2, S3) with the 

mode-control input (M) at a High level to dis
able the internal carry. The 16 logic functions 
are detailed in the Logic Function Table and 
include Exclusive-OR, NANO, AND, NOR, 
and OR functions. 

The 'F881 has the same pinout and same 
fuctionality as the 'F181 exccept for the P, G, 
and Cn+4 outputs when the device is in the 
logic mode (M=H). 

In the logic mode the 'F881 provides the user 
with a status check on the input word A and B, 
and the output word F. While in the logic mode 
!he P, ~· and Cn+4 outputs supply st~tus 
information based upon the following logical 
combinations: 

p = Fo + F1 + F2 + F3 
G= H 

Cn+4 = PCn 

The combination of signals on the S3 through 
S

0 
function select lines determine the 

operation performed on the data words to 
generate the output F .. By monitoring the P 
and C n+4 outputs, the dser can determine if all 
pairs of input bits are equal of if any pair of 

Product Specification 

FAST 74F88 l 

13 7 16 15 17 

F3 c 
n c 

n+4 
p G 

F3 en cn+4 x y 

inputs are both High (see Function Table). The 
'F881 has the unique feature of providing A=B 
status while the Exclusive-OR function is 
being utilized. When the function select lines 
(S3, S2,S1, S0)equal H, L, L, H; a status che.::.k 
~generated to determine whether all p~rs (Aj, 
B) are equal in the following manner: P = (A

0 
©so)+ (A1 (±)81) +(Al~ 82) + (A3®B3)· This 
unique bit-by-bit comparison of the data words 
which is available on the totem pole P output 
is particularly useful when cascading 'F881 s. 
As the A=B condition is sensed in the first 
stage the signal is propagated through the 
same ports used f£r car~ generation in the 
arithmetic mode (P and G ). Thus the A=B 
status is transmitted to the second stage more 
quickly without the need for external multiplex
ing logic. The A=B open collector output al
lows the user to check the validity of the bit-by
bit result by comparing the two signals for 
parity. 

If the user wishes to check for any pair of data 
inputs (A., B.) being High, it is necessary to set 
the functibn Jselect lines (S3, S2,s1, S0) to L, 
H, L, L. The data pairs will then be ANDed 
together and the results ORed in the following 
manner: P= 'A080 +A181 + 'A282 + A383. 

SIGNAL DESIGNATIONS 

In both Figures 1 and 2, the polarity indicators 
( t::,,) indicate that the associated input or output 
is active-Low with respect to the function 
shown inside the symbol. The symbols are the 
same in both figures. The signal designations 
in Figure 1 agree with the indicated internal 
functions based on active-Low data, and are 
for use with the logic functions and arithmetic 
operations shown in Table 1. The signal des
ignations have been changed in Figure 2 to 
accomodate the logic functions and arithme
tic operations for the active-High data given in 
Table 2. The'F181 and 'F881 together with the 
'F882 and 'F182 can be used with the signal 
designation of either Figure 1 or Figure 2. 

INPUT C n OUTPUT C
0

+4 ACTIVE-LOW DATA ACTIVE-HIGH DATA 
H High voltage level 
L Low voltage level 

H H A::?:B A::;B 

H L A<B A>B 

L H A>B A<B 

L L A::;B A;o:B 
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Arithmetic Logic Unit 

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL 
S

0
:S

3
:H, S

1
:S

2
:L, and M:H 

OUTPUTS 
en DATA INPUTS 

G 'j5 
cn+4 

H Ao=Bo A1=81 A2=B2 A3=B3 H L 

L Ao=Bo A1=81 A2=82 A3=B3 H L 

x Ao*Bo x x x H H 

x x A1;t:81 x x H H 

x x x A2;t:82 x H H 

x x x x A3;t:83 H H 

H High voltage level 
L Low voltage level 
X Don't care 

FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH 
S

0
:S

1
:S3:L, S

2
:H, and M:H 

H 

L 

L 

L 

L 

L 

OUTPUTS 
en DATA INPUTS 

G p 
cn+4 

H A0 or 'S°0=L A1 or B1=L A2 or 'S°2=L A3 or 'S°3=L H L H 

L A0 or B0=L A1 or B1=L A2 or B2=L A3 or B3=L H L L 

x -:\,~=H x x x H H L 

x x A1='S°1=H x x H H L 

x x x A2=B2=H x H H L 

x x x x A~=B_a_=H H H L 
H High voltage level 
L Low voltage level 
X Don't care 

SELECT TABLE FOR DATA INPUT PAIRS 

s3 s2 s, so M P= F 0 + F 1 + F 2 + F 3 
L H L L H AOBO + A181 + A282 + A383 

H L L H H (Ao© Bo)+(A1 © 81)+(A2 © B2)+(A3 © 83) 

H High voltage level 
L Low voltage level 
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LOGIC DIAGRAM 

M 
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80 
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Vee= Pin 24 

GND =Pin 12 
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Arithmetic Logic Unit FAST 74F881 

APPLICATION 

'F881 'F882 

CPG 

Cl 

CGO 

CP1 

CG1 

CP2 8 
C01 Cn+B 

CG2 
11 

CP3 C03 cn+16 
CG3 17 c 
CP4 

cos n+24 

CG4 C07 22 cn+32 

CPS 

CG5 

CPS 

CG6 

CP7 

CG7 

Figure 1 (Use with Table 1) 

TABLE 1 

SELECTION ACTIVE LOW DATA 

(M:H) M:L; Arithmetic Operations 
s3 s2 s, so Logic 

Functions Cn=L ( no carry ) Cn=H ( with carry) 

L L L L F=A F=A minus 1 F=A 

L L L H F=AB F=AB minus 1 F=AB 

L L H L F=A+B F=AB minus 1 F=AB 

L L H H F=1 F=minus 1 (2's complement) F=zero 

L H L L F=A + B F=A plus (A+B) F=A plus (A+B) plus 1 

L H L H F=B F=AB plus (A+B) F=AB plus (A+B) plus 1 

L H H L F='AijB F=A minus B minus 1 F=A minus B 

L H H H F=A + B F=A+B F=(A + B) plus 1 

H L L L F=AB F=A plus (A+B) F=A plus (A+B) plus 1 

H L L H F=A@B F=A plus B F=A plus B plus 1 

H L H L F=B F=AB plus (A+B) F=AB plus (A+B) plus 1 

H L H H F=A+B F=(A+B) F=A+B plus 1 

H H L L F=O F=A plus A* F=A plus A plus 1 

H H L H F=AB F=AB plus A F=AB plus A plus 1 

H H H L F=AB F=AB plus A F=AB plus A plus 1 

H H H H F=A F=A F=A plus 1 

H High voltage level 
L Low voltage level 

Each bit is shifted to the next more significant position. 
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Arithmetic Logic Unit 

APPLICATION 

'F881 

[2) 

[4) 

[8) 

'F882 

CP1 
CG1 

CP2 
CG2 

CP3 

CG3 

CP4 
CG4 

CPS 
CGS 

CP6 
CG6 
CP7 

CG7 

CPG 

8-
C01 Cn+B 

11 _ 
COJ cn+16 

17 _ 
cos cn+24 

22 
C07 cn+32 

Figure 2 (Use with Table 2) 

TABLE 1 

SELECTION ACTIVE HIGH DATA 

(M:H) M:L; Arithmetic Operations 
Sa s2 s1 so Logic 

Functions c>H ( no carry ) Cn=L ( with carry) 

L L L L F=A F=A F=A plus 1 

L L L H F=A+B F=A+B F=(A+B) plus 1 

L L H L F=AB F=A+B F=(A+B) plus 1 

L L H H F=O F=minus 1 (2's complement) F=zero 

L H L L F=AB F=A plus AB F=A plus AB plus 1 

L H L H F=B F=(A+B) plus AB F=(A+B) plus AB plus 1 

L H H L F=A@B F=A minus B minus 1 F=A minus B 

L H H H F=AB F=AB minus 1 F=AB 

H L L L F=A+B F=A plus AB F=A plus AB plus 1 

H L L H F=A@B F=A plus B F=A plus B plus 1 

H L H L F=B F=(A+B) plus AB F=(A+B) plus AB plus 1 

H L H H F=AB F=AB minus 1 F=AB 

H H L L F=1 F=A plus A* F=A plus A plus 1 

H H L H F=A+B F=(A+B) plus A F=(A+B) plus A plus 1 

H H H L F=A+B F=(A+B) plus A F=(A+B) plus A plus 1 

H H H H F=A F=A minus 1 F=A 

H High voltage level 
L Low voltage level 

Each bit is shifted to the next more significant position. 
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Table 3. SUM MODE TEST TABLE 

INPUT UNDER TESl 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

PARAMETER OUTPUT UNDER TEST 
Apply 4.SV Apply GND Apply 4.SV Apply GND 

tPLH' tPHL A. ~ None Remaining A and B en Fi 

tPLH• tPHL 3 ~ None Remaining A and B en Fi 

tPLH' tPHL ~ ~ None None Remaining A, 8,en j5" 

tPLH' tPHL _J Ai None None Remaining A, 8, en p 

tPLH' tPHL ~ None ~ Remaining B Remaining A,en G 
tPLH• tPHL ~ None A. Remaining B Remaining A,en G 
tPLH• tPHL ~ None i Remaining B Remaining A ,en en+4 

tPLH' tPHL B. None ~ Remaining B Remaining A ,en en+4 J 

tPLH• tPHL en None None AllA All1§° Any For en+4 

Table 4. DIFF MODE TEST TABLE 

INPUT UNDER TEST 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

PARAMETER OUTPUT UNDER TEST 
Apply 4.SV Apply GND Apply 4.SV Apply GND 

tPLH• tPHL A. None Bi Remaining A Remaining 8 ,en Fi _J 

tPLH• 1PHL ~ Ai None Remaining A Remaining B ,en Fi 

~LH• 1PHL ~ None Bi None Remaining A, 8,en j5" 

~LH• IPHL ~ ~ None None Remaining A, 8, en p 

tPLH' 1PHL ~ Bi None None Remaining A, 8, en G 

tPLH' 1PHL ~ None ~ None' Remaining A, 8, en G 

~LH' 1PHL ~ None Bi Remaining A Remaining 8 ,en A=B 

tPLH' 1PHL ~ ~ None Remaining A Remaining B ,en A=B 

tPLH' IPHL ~ Bi None None Remaining A,B ,en en+4 

tPLH' IPHL Bi None Ai None Remaining A,B ,en en+4 

tPLH' 1PHL en None None All A and 8 None Any For en+4 

Table 5. DIFF MODE TEST TABLE 

PARAMETER INPUT OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT FUNCTION 
UNDER TEST Apply 4.SV Apply GND Apply 4.SV Apply GND UNDER TEST INPUTS 

tPLH' 1PHL ~ ~ None None Remaining A, B ,en 3 S,=S,=M=4.5V,S
0
=8

3
=0V 

tPLH• 1PHL Bi Ai None None Remaining A, B ,en Fi S,=S,=M=4.5V,S
0
=8

3
=0V 

Table 6. INPUT BITS EQUAL/NOT EQUAL TEST TABLE 

INPUT UNDER TES11 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

PARAMETER OUTPUT UNDER TEST 
Apply 4.SV Apply GND Apply 4.5V Apply GND 

~LH' 1PHL ~ ~ None Remaining A, 8, en None j5" 

tPLH' 1PHL ~ Ai None Remaining A, 8, en None j5" 

~LH' 1PHL ~ None ~ Remaining A, B, en None j5" 

~LH' IPHL ~ None Ai Remaining A, 8, en None p 

tPLH• tPHL ~ ~ None Remaining A, 8, en None en+4 

~LH' 1PHL ~ Ai None Remaining A, 8, en None en+4 

tPLH• 1PHL ~ None ~ Remaining A, B, en None en+4 

tPLH' tPHL Bi None Ai Remaining A, 8, en None en+4 
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Table 7. INPUT PAIRS HIGH/NOT HIGH TEST TABLE 

PARAMETER INPUT UNDER TEST 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

OUTPUT UNDER TEST 
Apply 4.SV Apply GND Apply 4.SV Apply GND 

~LH' tPHL ~ ~ None Remaining A, en Remaining B j5' 

tPLH' tPHL ~ ~ None Remaining B, en Remaining A j5' 

tPLH' tPHL ~ ~ None Remaining A, en Remaining B cn+4 
tPLH' tPHL Bi Ai None Remaining B, en Remaining A cn+4 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful lite of the device. 
Unless otherwise noted these limits are over the operating tree-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
11N Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating tree-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 
IK Input clamp current -18 mA 

VOH High level output voltage J A=B only 4.5 v 
1oH High-level output current I Any output except A=B -1 mA 

1oL Low-level output current 20 mA 

TA Operating tree-air temperature range 0 70 oc 

April 6, 1989 6-837 



Signetics FAST Products Product Specification 

Arithmetic Logic Unit FAST 7 4F88 l 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 
f--· 

IOI-I High-level output current A=B only Vee= MIN, v,L =MAX, v,H =MIN, voH=MAX 250 µA 

Any output Vee= MIN, ±10%Vcc 2.5 v 

VOH High-level output voltage except A=B VIL= MAX loH=MAX 
V1H =MIN, ±5%Vcc 2.7 3.4 v 

Vee= MIN ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX loL=MAX 

V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

~ 
Input current at maximum input voltage Vee= O.OV, v, = 7.0V 100 µA 

M 20 µA 

Ao-A3, Bo- B3 60 µA 

llH 
High-level input current 

SO-S3 
Vee= MAX, v, = 2.7V 

80 µA 

en 120 µA 

M -0.6 mA 

Ao-A3, Bo- B3 -1.8 mA 
11L 

Low-level input current 
SO-S3 

V CC = MAX, V1 = 0.5V 
-2.4 mA 

en -3.6 mA 

1os 
Short circuit output Any output 

Vee= MAX -60 -150 mA 
current 3 except A=B 

1ccH 
~-~=M=Aa-At4.5V, 48 65 mA 

1cc Supply current [total] Vee= MAX 
Bo- 3=Cn= N 

S -~=M=4 5V 1ccL ~-B3=Cn=j;:0-*3=GND 48 65 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the ·appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter testsr In any sequence of parameter tests, 105 tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 
TEST CONDITIONS Vee= sv Vee= sv ±10% 

SYMBOL PARAMETER CL= SOpF CL= SOpF UNIT 

RL =soon RL =soon 

Mode Table Wave Condition Min Typ Max Min Max 
form 

tPLH Propagation delay 2.0 5.0 7.5 2.0 9.0 

tPHL en to en+4 2.0 6.5 8.5 2.0 9.0 ns 

tPLH Propagation delay Sum 3 1 M=S =82=0V, 5.5 10.0 13.0 5.0 14.0 

tPHL An or Bn to en+4 s0=S3=4.5V 5.5 8.5 13.0 5.0 14.0 ns 

tPLH Propagation delay Diff 4 4 M=S =83=0V, 5.5 10.5 14.0 5.0 15.0 

tPHL A orB n to en+4 S1 ='$2=4.5V 5.5 9.0 13.0 5.0 14.0 ns 
n 

tPLH Propagation delay Equality M=e =4.5V 5.0 9.0 13.0 4.5 14.0 
An or sn to en+4 Ai~Bi~r 

n 
tPHL 6 1 Sg=Sf4.5V 5.0 10.0 13.0 4.5 14.0 ns 

(status check) Ai;tBi 1= 2=0V 

tPLH Propagation delay Ai=Bi=H M=e =4.5V, 5.0 9.0 13.0 4.5 14.0 
An or Bn to e +4 S ~4.5V 14.0 15.0 

ns 
tPHL or 1 5.0 10.5 4.5 

(status check) Ai=Bi=L S0=S1 =83=0V 

tPLH Propagation delay 4 2 3.0 5.5 8.0 2.5 9.0 ns 

tPHL en to Fn 3.0 5.5 8.5 2.5 9.0 

tPLH Propagation delay Sum 3 2 M=S =S =OV 3.0 5.0 8.0 2.5 9.0 

tPHL An orBn to G S0=S3=i.5v' 3.0 5.0 8.5 2.5 9.0 ns 

tPLH Propagation delay Di ff 4 3 M=S =S3=0V, 3.0 5.0 8.5 2.5 9.5 

tPHL An orBn to G S1 ='$2=4.5V 3.0 5.5 9.0 2.5 9.5 ns 

tPLH Propagation delay Sum 3 2 M=S =S~=OV, 2.0 4.5 7.5 2.0 8.5 

tPHL An or Bn to P S0=S3= .5V 2.0 5.0 8.0 2.0 8.5 ns 

tPLH Propagation delay Di ff 4 3 M=Sis=S3=0V, 2.5 5.0 8.5 2.0 9.5 

tPHL A orB toP S1= 2=4.5V 2.5 5.5 8.5 2.0 9.5 ns 
n n 

tPLH Propagation delay Equality 6.0 9.5 13.0 6.0 14.5 

tPHL An or Bn to P A.=B. or 6 3 M=e =OV 4.0 7.0 11.0 4.0 12.0 ns 
(status check) IAi~Bi S

2
=S

3
n=4.5V 

tPLH Propagation delay Ai=Bi=H M=C =4.5V, 6.0 10.0 13.0 6.0 14.5 

tPHL An or Bnto P or 7 3 S ~4.5V 4.0 7.5 11.0 4.0 12.0 ns 

(status check) Ai=Bi=L S0=S1 =S3=0V 

tPLH Propagation delay Sum 3 2 M=S =S =OV 2.0 4.5 7.5 2.0 8.5 

tPHL Ai or Bi to Fi s0=S3=~.5V 3.0 5.5 8.5 3.0 9.5 
ns 

tPLH Propagation delay Di ff 4 3 M=S~=S3=0V, 2.5 5.0 8.0 2.0 8.5 

tPHL Ai or Bi to Fi S
1
= 2=4.5V 3.5 6.0 9.0 3.0 9.5 ns 

tPLH Propagation delay Logic 5 3 M=4.5V 3.5 6.0 9.0 3.0 10.5 

tPHL Ai or Bi to Fi 3.0 5.5 9.0 2.5 9.5 ns 

tPLH Propagation delay Di ff 4 3 M=S~=S3=0V, 8.0 14.5 20.0 8.0 22.0 

tPHL An or Bn to A=B 8
1
= 2=4.5V 6.0 9.0 12.5 6.0 14.0 ns 

tPLH Propagation delay Sum 1+2 3.5 6.5 10.0 3.0 11.0 

tPHL AnorBn to Fn 3.5 7.0 10.5 3.5 11.0 ns 

tPLH Propagation delay Diff 1+2 3.5 7.0 10.5 3.0 11.5 

tPHL An or Bn to Fn 3.5 7.5 11.0 3.5 11.5 ns 

NOTE: "An or Bn to F n" means any A or any B to any F and "Ai or Bi to Fi" means A1 , 81 to F1; A2 , 82 to F 2 ( the subscripts must be the 

same). 
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AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 
TEST CONDITIONS Vee= sv Vee= 5V±10% 

SYMBOL PARAMETER CL= 50pf CL= 50pf UNIT 

RL =soon RL =soon 

Mode Waveform Min Typ Max Min Max 

tPLH Propagation delay 1+2 2.5 6.0 10.0 2.0 11.0 

tPHL s toF 3.0 6.5 10.5 3.0 11.0 
ns 

n n 
1PLH Propagation delay 1+2 12.0 16.5 22.0 11.0 24.0 

tPHL Sn to A=B 5.5 9.0 13.0 5.0 14.0 
ns 

tPLH Propagation delay 1 4.0 10.0 12.5 4.0 14.0 

tPHL Sn to Cn+4 4.0 7.5 10.0 4.0 11.0 
ns 

tPLH Propagation delay 2 3.0 5.0 8.0 2.5 9.0 

tPHL Sn toG 3.0 5.0 8.0 2.5 9.0 
ns 

tPLH Propagation delay 2 2.5 7.5 13.0 2.0 14.0 

tPHL Sn to P 3.5 7.0 11.0 3.5 12.0 
ns 

tPLH Propagation delay Sum 1+2 3.0 7.0 9.5 3.0 10.5 

tPHL MtoFn 3.0 6.5 9.5 3.0 10.5 
ns 

tPLH Propagation delay Dlff 1+2 3.0 6.5 9.5 3.0 10.5 

tPHL MtoF 3.0 6.0 9.5 3.0 10.5 
ns 

n 

tPLH Propagation delay Sum 1+2 13.0 16.5 22.0 12.0 24.0 

tPlil M toA=B 5.5 9.5 12.0 5.0 13.5 
ns 

tPLH Propagation delay Di ff 1+2 13.5 16.5 22.0 12.0 24.0 

tPl-U M to A=B 5.5 9.5 12.0 5.0 13.5 
ns 
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AC WAVEFORMS 

Waveform 1. Propagation Delay for Operands 
to Carry Output and Ouptuts 

Ai ,8" VM VM 

'Bi ,8" VM VM 

Waveform 3. Propagation Delay for Operands to 
Carry Generate and Propagate Outputs, Operands 
to A:B Output and Outputs 

Product Specification 

FAST 74F88 l 

Waveform 2. Propagation Delay for Carry input to 
Carry output, Carry Input to Outputs, and Operands 
to Carry Generate and Carry Propagate Outputs 

Waveform 4. Propagation Delay for Operands to 
Carry Output 

NOTE: For all waveforms, V M = 1.5V 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Open Collector Outputs 

SWITCH POSITION 

TEST SWITCH 

Open Collector closed 

All other open 

DEFINITIONS 

L1.ov 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 
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---- t w -----11 AMP (V) 

----1w ov 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Capable of anticipating the carry 

across a group of eight 4-blt binary 
adders 

• Cascadable to perform look-ahead 
across n-blt adders 

• Typical carry time, Cn to any Cn+I 

Is less than 6ns 
• Replaces AS882 
• Available In 300 mll-wlde Slim 24 

pin Dip package 

DESCRIPTION 
The 7 4F882 is a high speed carry look-ahead 
generator capable of anticipating the carry 
across a group of eight 4-bit adders, thereby 
permitting the designer to implement look
ahead for a 32-bit ALU with a single package. 
In addition, full look-ahead is possible across 
n-bit adders cascading 'F882's. 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

FAST 74F882 
Look-Ahead Carry Generator 
Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F882 4.0ns 20mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= SV±10%; TA= 0°C to +70°C 

24-Pin Plastic Slim DIP (300 mil) N74F882N 

24-Pin Plastic SOL N74F882D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

en Carry input 1.0/1.0 20µA/0.6mA 

GO,G4 Carry generate inputs 1.0/7.0 20µA/4.2mA 

G"1,G"2 Carry generate inputs 1.0/9.0 20µA/5.4mA 

G"3 Carry generate input 1.0110.0 20µA/6.0mA 

Gs Carry generate input 1.0/8.0 20µA/4.8mA 

Gs Carry generate input 1.0/2.0 20µA/1.2mA 

(l7 Carry generate input 1.0/3.0 20µA/1.8mA 

1'"0, 15"1 Carry generate inputs 1.0/4.0 20µA/2.4mA 

152· 15"3 Carry propagate inputs 1.0/2.0 20µA/1.2mA 

154· 15s· l'"s, 1'"1 Carry propagate inputs 1.0/1.0 20µA/0.6mA 

cn+8 Carry output 50/33 1.0mA/20mA 

cn+16 Carry output 50/33 1.0mA/20mA 

cn+24 Carry output 50/33 1.0mA/20mA 

cn+32 Carry output 50/33 1.0mA/20mA 

NOTE: One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

Cn a CPG 

Po CPO 
Go coo 
P1 CP1 
o, C01 
Pz c .... CP2 C01 
Gz 11 
P3 Cn+1& 

CG2 
11 

CP3 C03 

G3 
Cn+24 

17 

Pc 
CQ3 17 

CP4 
cos 

Ge 
22 

Cn+32 CG4 22 
C07 

Ps CPS 
Gs CG& 

Pa CP6 

o, CG6 

P7 CP7 

Ga CG7 

Vee· Pin24 
GND·Pln 12 

6-842 853-0883-96255 
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Look-Ahead Carry Generator 

LOGIC DIAGRAM 

Vee= Pin 24 

GND =Pin 12 

April 6, 1989 
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Look"'."Ahead Carry Generator FAST 74F882 

FUNCTION TABLE for Cn+32 OUTPUT 

INPUTS OUTPUT 

G1 Gs Gs G4 G3 G2 G1 Go. P7 Pa Ps p P3 p2 p1 Po en en+32 
L x x x x x x x x x· x x x x x x x H 

x L x x x x x x L x x x x x x x x H 

x x L x x x x x L L x x x x x x x H 

x x x L x x x x L L L x x x x x x H 

x x x x L x x x L L L L ·x x x x x H 

x x x x x L x x L L L L L x x x x H 

x x x x x x L x L L L L L L x x x H 

x x x x x x x L L L L L L L L x x H 

x x x x x x x x L L .L L L L L L H H 

All other combinations L 

FUNCTION TABLE for Cn+24 OUTPUT 

INPUTS OUTPL!T 

Gs G4 G3 G2 G1 Go PS 1>4 p3 p2 151 'fio en en+24 
L x x x x x x x x x x x x H 

x L x x x x L x x x x x x H 

x x L x x x L L x x x x x H 

x x x L x x L L L x x x x H 

x x x x L x L L L L x x x H 

x x x x x L L L L L L x x H 

x x x x x x L L L L L L H H 

All other combinations L 

FUNCTION TABLE for Cn+16 OUTPUT FUNCTION TABLE for Cn+a OUTPUT 

INPUTS OUTPUT INPUTS OUTPUT 

G3 G2 G"1 Go P3 p2 p1 Po en cn+16 G1 Go p1 Po en en+8 

L x x x x x x x x H L x x x x H 

x L x x L x x X. x H x L L x x H 

x x L x L L x x x H x x L L H H 

x x x L L L L x x H All other combinations L 

x x x x L L L L H H 

All other combinations L 

April 6, 1989 6-844 



Signetics FAST Products Product Specification 

Look-Ahead Carry Generator FAST 74F882 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30to +1 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 ac 

Aoril 6. 1989 



Signetics FAST Products Product Specification 

Look-Ahead Carry Generator FAST 74F882 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.5 v 

YOH High-level output voltage V1L =MAX, loH=MAX 
V1H =MIN ±5%Vcc 2.7 3.4 v 

Vee= MIN, ±10%Vcc 0.30 0.50 v 

VOL Low-level output voltage VIL= MAX, loL=MAX 
V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum input voltage Vee= O.OV, vi= 7.0V 100 µA 

11H High-level input current V CC = MAX, V1 = 2.7V 20 µA 

en' p4' PS, p6' p7 -0.6 mA 

GO,G4 -4.2 mA 

G1,G'2 -5.4 mA 

G's 
-6.0 mA 

11L 
Low-level input 

Gs 
Yee= MAX, vi= 0.5V 

-4.8 mA current 

G's, P2, P's 
-1.2 mA 

G'7 -1.8 mA 

PO,P1 -2.4 mA 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1ccH 15 25 mA 
1cc Supply current (total) Yee= MAX 

1ecL 23 35 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c = SV, TA= 2S°C. 
3. Not more than one output siould be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Signetics FAST Products Product Specification 

Look-Ahead Carry Generator FAST 74F882 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 

2.5 5.0 8.5 2.0 9.0 
ns 

tPHL C_n to Any output 3.0 5.5 9.5 3.0 10.0 

tPLH Propagation delay Waveform 1 1.0 3.5 6.0 1.0 7.0 ns 
tPHL P_n_ or 'G_n_ to cn+s 1.0 2.5 5.5 1.0 6.0 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 7.0 2.0 8.0 

tPHL Pn or 'Gn to cn+16 
1.0 2.5 6.0 1.0 7.0 ns 

tPLH Propagation delay 
Waveform 1 

2.0 4.0 7.5 1.5 8.5 

tPHL Pn or 'Gn to cn+24 2.0 4.0 7.5 1.5 8.5 
ns 

tPLH Propagation delay Waveform 1 1.5 4.5 8.0 1.0 8.5 ns 
tPHL Pn or Gn to C n+32 1.0 4.5 8.0 1.0 8.5 

AC WAVEFORMS 

cn+B' c n+16 e n+8' e n+16 
e n+24' e n+32 C n+24' c n+32 -----

Waveform 1. Propagation Delay for Carry Propagate, 
Carry Generate Inputs to Carry Outputs 

Waveform 2. Propagation Delay for Carry input to Carry outputs 

NOTE: For all waveforms, VM = 1.SV 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 
DEFINITIONS 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

Aoril 6. 1989 

FAMILY 

74F 

'w AMP(V) 

av 

ITHL(tf) 

ln.H(t,) 

I W av 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• Combines 'F543 and 'F280 func-

tions into one package 
• Combines 'F657 and 'F373 func

tions into one package (No need to 
change T/R to check parity) 

FAST 74F899 
Dual Latch Transceiver with Parity 
9-Bit Dual Latch Transceiver With 8-bit Parity 
Generator/Checker (3-State Outputs) 
Preliminary Specification 

TYPE 
TYPICAL PROPAGATION MAX SUPPLY CURRENT 

DELAY (TOTAL) 

74F899 8.0ns 150mA 

• Output sink of 24 mA for the A-Bus ORDERING INFORMATION 
and 64 mA for the 8-bus 

• Symmetrical (A and B bus func
tions are identical) 

• Selectable generate parity or 
"feed-through" parity for A-to-B 
and B-to-A directions 

• lndependant transparent latches 
for A-to-8 and B-to-A directions 

• Selectable ODD/EVEN parity 
• Continously checks parity of both 

A bus and B bus latches as ERRA 
and ERRB 

• Ability to simultaneously generate 
and check parity 

• Can simultaneously read/latch A 
and B bus data 

DESCRIPTION 

The 'F899 is a 9-bit to 9-bit parity trans
ceiver with separate transparent latches 
for the A bus and B bus. Either bus can 
generate or check parity. The parity bit 
can be fed-through with no change or the 
generated parity can be substituted with 
the SEL input. Parity error checking of the 

DIP PIN CONFIGURATION 

TOP VIEW 

May 2, 1989 

Vee 
GAB 

Bo 

B1 

B2 

B3 

B4 

Bs 

Bs 

B7 

BPAR 

LEB 

SEL 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

28-Pin Plastic DIP (600mil) N74F899N 

28-Pin PLCC N74F899A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-A7 Latched A bus 3-State inputs 3.5/0.117 70µN70µA 

80- 87 Latched 8 bus 3-State inputs 3.5/0.117 70µN70µA 

APAR A bus parity 3-State input 1.0/0.033 20µN20µA 

8PAR 8 bus parity 3-State input 1.0/0.033 20µN20µA 

ODD/EVEN Parity Select Input (Low for EVEN parity) 1.0/0.033 20µN20µA 

GBA,GAB Output Enable Inputs (Gate A to B, B to A) 2.0/0.066 40µN40µA 
f-= 

SEL Mode Select Input (Low for generate) 1.0/0.033 20µN20µA 

LEA,LEB Latch Enable Inputs (Low for latch) 1.0/0.033 20µA/20µA 

ERRA, ERRS Error Signal Outputs (active Low) 150/40 3mA/24mA 

AO-A7 A bus 3-State outputs 150/40 3mA/24mA 

Bo- 87 8 bus 3-State outputs 750/106.7 15mA/64mA 

APAR A bus parity 3-State output 150/40 3mA/24mA 

8PAR 
8 bus parity 3-State output 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

PLCC PIN CONFIGURATION 

Vee 

ODD/EVEN 1 

ERRA 2 

6-848 

LOGIC SYMBOL 

Vee= Pin 28 

GND- Pin 14 

4 5 6 7 8 9 10 11 12 

ERRA 

ERRB 15 

26 25 24 Zl 22 21 Zl 19 18 



Signetics FAST Products 

Dual Latch Transceiver with Parity 

A and B bus latches is continuously pro
vided with ERRA and ERRB, even with 
both buses in 3-State. 
The device has a guaranteed current 

FUNCTIONAL DESCRIPTION: 

The 'F899 has three principal modes of 
operation which are outlined below. All 
modes apply t- both the A-to-Band B
to-A directions. 

Transparent latch, Generate parity, 
Check A and B bus parity: 

Bus A (B) communicates to Bus B (A), 
parity is generated and passed on to 

the B (A) Bus as BPAR (APAR). If LEA 

FUNCTION TABLE 

INPUTS 

j3AB GBA SEL LEA LEB 

sinking capability of 24 mA for the A-bus 
and 64 mA for the B-bus. Otherwise, the 
part is symmetrical (A and B bus functions 
are identical). 

and LES are High and the Mode Select 
(SEL) is Low, the parity generated from 
A0-A

7 
and B

0
-B7 can be checked and 

monitored by ERRA and ERRB. (Fault 
detection on both input and output 
buses.) 

Transparent latch, Feed-through 
parity, Check A and B bus parity: 

Bus A (B) communicates to Bus B (A) in 
a feed-through mode if SEL is High. 
Parity is still generated and checked as 
ERRA and ERRB and can be used as 

OPERATING MODE 

H H x x x 3-state A bus and B bus (Input A & 8 simultaneously) 

Preliminary Specification 

FAST 74F899 

The 'F899 features independent latch 
enables for the A and B bus latches, a 
select pin for ODD/EVEN parity, and 
separate error signal output pins for 
checking parity. 

an interrupt to signal a data/parity bit 
error to the CPU. 

Latched input, Generate/Feed
throug h parity, Check A (and B) bus 
parity: 
Independent latch enables (LEA and 
LEB) allow other permutations of: 

Transparent latch I 1 bus latched I 
both busses latched 
Feed-through parity I generate parity 
Check in bus parity I check out bus 
parity I check in and out bus parity 

See function table below. 

H L L L H B ~ A, Transparent B latch, Generate parity from 8__Q_-B--1.'. Check B bus parity 

H L L H H B ~ A, Transparent A & B latch, Generate parity from 8_.o::B-1.' Check A & 8 bus parity 

H L L x L B ~ A. B bus latched, Generate parity from latched 8_.o::~ data, Check B bus parity 

H L H x H B ~A, Transparent B latch, Parity feed-through, Check 8 bus parity 

H L H H H B ~ A, Transparent A & B latch, Parity feed-through, Check A & B bus parity 

L H L H x A ~ B, Transparent A latch, Generate parity from A_.o::A--1.'. Check A bus parity 

L H L H H A ~ B, Transparent A & B latch, Generate parity from A__Q_-AJ..'. Check A & 8 bus parity 

L H L L x A ~ 8, A bus latched, Generate parity from latched A__Q_-~ data, Check A bus parity 

L H H H L A ~ B, Transparent A latch, Parity feed-through, Check A bus parity 

L H H H H A ~ 8, Transparent A & B latch, Parity feed-through, Check A & 8 bus parity 

L L x x x Output to A bus and 8 bus (NOT ALLOWED) 

H High voltage level 
L Low voltage level 
X Don't care 

May 2, 1989 6-849 



Signetics FAST Products 

Dual Latch Transceiver with Parity 

BLOCK DIAGRAM 
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Signetics FAST Products Preliminary Specification 

Dual Latch Transceiver with Parity FAST 74F899 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1ouT Current applied to output ;n Low output Mate l A0 - A?' APAR' ERRA, ERRB 48 
mA 

Bo - B7' BPAR 128 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

A_JJ_- A:z_ -3 
1oH High-level output current mA 

BD_- ~L -15 

1oL Low-level output current AO-A7 24 mA 

Bo- B7 64 

TA Operating free-air temperature range 0 70 oc 

M::iv? 1~8~ 6-851 



Signetics FAST Products Preliminary Specification 

Dual Latch Transceiver with Parity FAST 74F899 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.4 v 
All outputs 

Vee= MIN, 10 H=-3mA 
±5%Vcc 2.7 3.4 v 

VOH High-level output voltage VIL= MAX 
80-87' V1H =MIN, ±10%Vcc 2.0 v 
8 PAR 

loH=-15mA 
±5%Vcc 2.0 v 

AO-A7, APAR, ±10%Vcc 0.35 0.50 v 

ERRA, ERRB Vee= MIN, loL=24mA 
±5%Vee 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX 

80-87' V1H =MIN, IOL=48mA ±10%Vee 0.38 0.55 v 

8PAR 'oL=64mA ±5%Vce 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

Other 
V cc= O.OV, V1 = 7.0V 100 µA 

'1 
Input current at Inputs 

maximum AO-A?' APAR V cc= MAX, V1 = 5.5V 2.0 mA 
input voltage 

8o-B7' BPAR 1.0 mA 

ODD/EVEN, 20 µA 
11H High-level input current SEL,LEA,LEB Vee= MAX, vi= 2.7V 

GAB, GBA 40 µA 

ODD/EVEN, -20 µA 
11L Low-level input current SEL,LEA,LEB V cc = MAX, V1 = 0.5V 

GAB,GBA -40 µA 

11H+1ozH Off-state output current 
AO-A?' APAR 

Vee= MAX, Vo= 2.7V 70 µA High-level voltage applied 

11L +IOZL Off-state output current BO-B7' 8 PAR V cc = MAX, V 0 = 0.5V -70 µA Low-level voltage applied 

1ozH 
Off-state output current 

POD/EVEN, Vee= MAX, VIH =MIN, Vo= 2.7V 50 µA High-level voltage applied 
~.LEA,LEB, 

1ozL 
Off-state output current PAS.GSA Vee= MAX ,VIH =MIN, Vo= 0.5V -50 µA Low-level voltage applied 

Short-circuit AO-A?' APAR -60 -150 mA 
1os output current3 

Vee= MAX 
8o-B7' 8 PAR -100 -225 mA 

1ccH 90 125 mA 

1cc Supply current (total) 1ccL 
Vee= MAX 106 150 mA 

1ccz 98 145 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 10 s tests should be performed last. 

May 2, 1989 6-852 



Signetics FAST Products Preliminary Specification 

Dual Latch Transceiver with Parity FAST 74F899 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA=+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST 
Vee= +s.ov Vee= +s.ov ±10% 

UNIT CL= SOpF CL= SOpF 

CONDITION RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay (Transparent latch) 8.0 5.0 12.0 

tPHL An to Bn or Bn to An 
Waveform 1 8.0 5.0 12.0 

ns 

tPLH Propagation delay (Feed-through Parity) 8.0 5.0 12.0 

tPHL APAR to BPAR or BPAR to APAR Waveform 1 8.0 5.0 12.0 
ns 

tPLH Propagation delay (Generate Parity) 10.0 8.0 15.0 
Waveform 1 ns 

tPHL An, APAR to BPAR or Bn, BPAR to APAR 10.0 8.0 15.0 

tPLH Propagation delay (Check Parity) 
Waveform 1 

10.0 8.0 15.0 
An, APAR to ERRA or Bn, BPAR to ERRB 

ns 
tPHL 10.0 8.0 15.0 

tPLH Propagation de.@y__ __ 10.0 8.0 15.0 
Waveform 1 ns 

tPHL ODD/EVEN to ERRA, ERRB, APAR' or BPAR 10.0 8.0 15.0 

tPLH .E.!:2Pagation delay 
Waveform 1 

8.0 5.0 12.0 ns 
tPHL SEL to APAR' BPAR 8.0 5.0 12.0 

tPLH Propagation delay 8.0 5.0 12.0 
Waveform 1 ns 

tPHL LEA to Bn, BPAR or LEB to An, APAR 8.0 5.0 12.0 

tPZH Output Enable time 
Waveform 3, 4 

10.0 8.0 15.0 

GBA to An, APAR or GAB to Bn, BPAR 
ns 

tPZL 10.0 8.0 15.0 

tPHZ Output Disable time 
Waveform 3, 4 

10.0 8.0 15.0 

GBA to An, APAR or GAB to Bn, BPAR 
ns 

tPLZ 10.0 8.0 15.0 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= +s.ov Vee= +s.ov ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 
--- --

t
8
(H) Set-up time Waveform 2 3.0 5.0 ns 

's_(L) An to LEA or B_n_ to LEB 3.0 5.0 
-·-

th(H) Hold time Waveform 2 0.0 0.0 ns 
th(L) An to LEA or Bn to LEB 0.0 0.0 

1w(H) Pulse width Waveform 2 5.0 5.0 ns 
tw(L) LEA or LEB 5.0 5.0 

····--.. 
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Signetics FAST Products 

Dual Latch Transceiver with Parity 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Input To Output 

An ,APAR 
Bn ,BPAR _____ _, ov 
Waveform 3. 3-State Output Enable Time To High Level And 

Output Disable Time From High Level 

Preliminary Specification 

FAST 74F899 

Waveform 2. Data Setup And Hold Times And 
LEA, LEB Pulse Widths 

NOTE: For all waveforms, VM = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cLJ_ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.av 
RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

May 2, 1989 6-854 

11----- I W -----ti AMP (V) 

•w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in High 
and Low states) 

• Low power, light loading 
• Functional pin for pin equivalent of 

FAST 74F1240 I 74F1241 
Buffers 
74F1240 Octal Inverter Buffer (3-State) 
74F1241 Octal Buffer (3-State) 
Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F1240 3.5ns 

74F1241 4.5ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

40mA 

46mA 

'F240 and 'F241 ORDERING INFORMATION 
• 1/30th the bus loading of 'F240 and 

'F241 
• Provides ideal interface and 

increase fan-out of MOS Micropro
cessors 

• Octal bus interface 
• 3-State buffer outputs sink 64mA 
• 15mA source current 

DESCRIPTION 
The 74F1240 and 74F1241 are octal buff-
ers that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are capable of sinking 64mA and 
sourcing up to 15mA, producing very good 
capacitive drive characteristics. The de

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F1240N, N74F1241N 

20-Pin Plastic SOL N74F1240D, N74F1241D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

1an• 1bn Data inputs 1.0/0.033 20µA/20µA 

1an' 1bn Data inputs 1.0/0.033 20µA/20µA 

OEa OEb Output enable input (active Low) 1.0/0.033 20µA/20µA 

OEb Output enable input (active High, 'F1241) 1.0/0.033 20µA/20µA 

y 
an' ybn Data outputs ('F 1241) 750/106.7 15mA/64mA 

y 
an' ybn Data outputs ('F1240) 750/106.7 15mA/64mA 

vice features. two Output Enables, OEn, NOTE: 

each controlling four of the 3-state out- One (1.0) FAST Unit Load is defined as: 20µA in .the High state and 0.6mA in the Low state. 
puts. 

PIN CONFIGURATION 

74F1240 

April 4, 1989 

LOGIC SYMBOL 

OE a 

19 OEb 

Vee· Pin 20 

GND= Pin 10 

74F1240 

2 4 6 8 17 15 13 11 

18 16 14 12 3 5 7 9 

6-855 

LOGIC SYMBOL(IEEE/IEC) 

74F1240 

853-0039-96220 
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Buffers 

PIN CONFIGURATION 

74F1241 

LOGIC DIAGRAM 

I aO 

'•1 

I a2 

1 a3 

lb1 

lb2 

Vee= Pin20 

GND =Pin 10 

April 4, 1989 

74F1240 

18 

16 

14 

12 

3 

5 

7 

9 

Yao 

Ya1 

ya2 

Ya3 

y bO 

y b1 

Yb2 

yb3 

LOGIC SYMBOL 

19 

Vee· Pin 20 
GND· Pin 10 

74F1241 

2 4 6 8 17 1513 11 

18 16 14 12 3 5 7 9 

74F1241 

18 
Yao 

16 
Ya1 

6 14 
1.2-- Ya2 

12 
I a3 Y.a 

3 y bO 

lb1 y b1 

lb2 7 y b2 

9 y b3 

6-856 

Product Specification 

FAST 74Fl240, 74Fl24 l 

LOGIC SYMBOL(IEEE/IEC) 

74F1241 

FUNCTION TABLE, 74F1240 
INPUTS OUTPUTS 

OE a la OEb lb Va vb 

L L L L H H 

L H L H L L 

H x H x z z 

FUNCTION TABLE, 74F1241 
INPUTS OUTPUTS 

OE
8 1. OEb lb Va vb 

L L H L L L 

L H H H H H 

H x L x z z 

H High voltage level 
L Low voltage level 
x Don't care 
z High impedance "off' state 



Signetics FAST Products Product Specification 

Buffers FAST 74Fl 240, 74Fl 241 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 
--+-------

v 

I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150. oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

1oH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

April 4, 1989 6-857 



Signetics FAST Products Product Specification 

Buffers FAST 74F1240, 74F1241 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

TEST CONDITIONS 1 LIMITS 
SYMBOL PARAMETER UNIT 

Min Typ2 Max 

±10% Vee 2.4 v 
Vee= MIN 10 H = -3mA 

±5% Vee 2.7 3.3 v 
VOH High-level output voltage VIL= MAX 

±10% vcc V1H =MIN 2.0 v 
IOH = -15mA 

±5% Vee 2.0 v 

VOL Low-level output voltage 
Vee= MIN IOL = 48mA ±10% Vee 0.38 0.55 v 
V1L =MAX 
VIH =MIN IOL = 64mA ±5% Vee 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II 
Input current at 

V cc = O.OV, V1 = 7.0V 100 µA 
maximum irie_ut volt<!9_e 

11H High-level input current Vee= MAX, vi= 2.7 v 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5 v -20 µA 

1ozH 
Off-state output current, Vee= MAX, Vo= 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, 

Vee= MAX, Vo= 0.5V -50 µA 
Low-level voltage applied 

1os Short-circuit output current3 
Vee= MAX -100 -225 mA 

1ccH 22 30 mA 
r-=-=-:..:..-

74F1240 1ccL Vee= MAX 58 75 mA 
r---==-

1cc 
Supply current 

1cez 44 58 mA 

(total) 1ceH 33 44 mA 
r-----

74F1241 1ccL Vee= MAX 62 80 mA 
~ 

1ccz 45 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Product Specification 

Buffers FAST 74Fl 240, 74Fl24 l 

AC CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER 

tPLH Propagation delay 

tPHL I an' 1bn to yn 

tPZH Output Enable time 

tPZL to High or Low level 

tPHZ Output Disable time 

tPLZ to High or Low level 

tPLH Propagation delay 
1PHL I an' 1bn to yn 

tPZH Output Enable time 

tPZL to High or Low level 

1PHZ Output Disable time 

tPLZ to High or Low level 

AC WAVEFORMS 

OEn 

OE b 

Yn ,Yn 

Wavefonn 1. For Inverting Outputs 

____ __, 

TEST CONDITION 
Vee= SV 
CL :SOpF 
RL =soon 

Min Typ 

Waveform 1 3.0 4.5 
1.5 2.5 

Waveform 3 3.0 5.5 
74F1240 Waveform 4 4.0 7.0 

Waveform 3 2.0 4.0 
Waveform 4 2.0 4.0 

Waveform 2 2.5 4.0 
2.5 5.0 

74F1241 Waveform 3 3.0 5.5 

Waveform 4 3.0 6.5 

Waveform 3 3.0 5.5 

Waveform 4 3.0 6.0 

Waveform 2. For Non-Inverting Outputs 

ov 
Wavefonn 3. 3-State Output Enable Time To High Level Wavefonn 4. 3-State Output Enable Time To Low 

And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

Vee= sv ±10% 
CL= SOpF 
RL =soon 

Max Min Max 

6.5 2.5 7.5 
4.5 1.5 5.0 

7.5 3.0 8.0 
9.0 4.0 9.5 

6.0 2.0 6.5 
5.5 2.0 6.0 

5.5 2.5 6.0 
6.5 2.5 7.0 

7.0 3.0 7.5 
8.0 3.0 8.5 

7.5 3.0 8.5 
8.0 3.0 

I 
8.5 

r
L1.w 

----tw---- AMP (V) 

PULSE 
GENERATOR 

Your 

r c - .. 

l_J. -= 

Test Circuit For 3-State Outputs 
SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should bo oqual to ZOUT of 

pulse generators. 

April 4, 1989 

t w ov 
VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

6-859 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 



Signetics 

FAST Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (70µA in High 
and Low states) 

• Low power, light-bus loading 
• Functional pin for pin equivalent of 

'F242 and 'F243 
• 1/30th the bus loading of 'F242 and 

'F243 
• Provides ideal interface and 

increases fan-out of MOS Micropro
cessors 

• 3-State buffer outputs sink 64mA 
and source 1 SmA 

PIN CONFIGURATION 

'F1242 

TOP VIEW 

October 7, 1988 

FAST 74Fl242, 74Fl243 
Transceivers 
74F1242 Quad Transceiver, Inverting (3-State) 
74F1243 Quad Transceiver (3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F1242 3.Sns 43mA 

74F1243 4.Sns 44mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F1242N, N74F1243N 

14-Pin Plastic SO N74F1242D, N74F1243D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

An, Bn Data inputs 3.5/0.117 70µA/70µA 

~a Output Enable input (active Low) 1.0/0.033 20µA/20µA 

OEb Output Enable input 1.0/0.033 20µA/20µA 

An, Bn Data outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

13 

Vee= Pin 14 

GND= Pin 7 
NC= Pin 2, 12 

'F1242 

11 10 9 8 

6-860 

LOGIC SVMBOL(IEEE/IEC) 

'F1242 

853-0040-94 761 



Signetics FAST Products 

Transceivers 

PIN CONFIGURATION 

'F1243 

TOP VIEW 

LOGIC DIAGRAM 

Vee= Pin 14 
GND- Pin 7 
NC= Pin 2, 12 

October 7, 1988 

'F1242 

LOGIC SYMBOL 

'F1243 

13 

Vee· Pin 14 

GNDs Pin 7 
NCs Pin 2, 12 

'F1243 

3 4 5 6 

11 10 9 8 

6-861 

Product Specification 

FAST 74Fl242, 74Fl243 

LOGIC SYMBOL(IEEE/IEC) 

'F1243 

FUNCTION TABLE, 'F1242 

INPUTS OUTPUTS 

OE
8 OEb An Bn 

L L INPUT B=A 
H L z z 
L H a a 

-
H H A=B INPUT 

FUNCTION TABLE, 'F1243 

INPUTS OUTPUTS 

OE
8 OEb An en 

L L INPUT B=A 
H L z z 
L H a a 

H H A=B INPUT 

H High voltage level 
L Low voltage level 
Z High impedance "off' state 
a = This condition is not allowed due to excessive 

currents 



Signetics FAST Products Product Specification 

Transceivers FAST 74Fl242, 74Fl243 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
--

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

IOH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

October 7, 1988 6-862 



Signetics FAST Products Product Specification 

Transceivers FAST 74Fl242, 74Fl243 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.4 v 
Vil= MAX 10 H=-3mA 

V1H =MIN, ±5%Vcc 2.7 3.4 v 
VOH High-level output voltage 

Vee= MIN, 
±10%Vcc 2.0 v 

Vil= MAX 10 H=-15mA 

V1H =MIN, ±5%Vcc 2.0 v 

VOL Low-level output voltage 
Vee= MIN, 10 l=48mA ±10%Vcc 0.38 0.55 v 
V1l =MAX 

V1H =MIN, 10 l=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

Input current at AO-A3, 80-83 Vee= 5.5V, v, = 5.5V 1.0 mA 

1, maximum 
input voltage OEa, OEb Vee =0.0V, v, = 7.0V 100 µA 

llH High-level input current 
OEa, OEb 

Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current only V cc = MAX, V1 = 0.5V -20 µA 

1rH+1ozH 
Off-state output current, 
High-level voltage applied 

Vee= MAX, Vo= 2.7V 70 µA 

11l +IOZl 
Off-state output current, 

Vee= MAX, Vo= 0.5V 
Low-level voltage applied -70 µA 

1os Short circuit output current3 
Vee= MAX -100 -225 mA 

1ccH 35 46 mA 
t-------1 

'F1242 1ccl Vee= MAX 50 72 mA 
t----==---1 

1cc Supply current 1ccz 45 60 mA 

(total) 
1ccH 40 50 mA 

\---~ 

'F1243 1ccl 
Vee= MAX 52 65 mA 

--------! 
1ccz 44 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'as tests should be performed last. 

October 7, 1988 6-863 



Signetics FAST Products Product Specification 

Transceivers FAST 74Fl242, 74Fl243 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

tPLH Propagation delay 

tPHL A..n.' B_n to B...n' A_n 

tPZH Output Enable time 
'F1242 

tPZL to High or Low level 

tPHZ Output Disable time 

tPLZ to High or Low level 

tPLH Propagation delay 

tPfi\., AJJ'. B_n_ to B_rr A_n_ 

tPZH Output Enable time 'F1243 

tPZL to High or Low level 

tPHZ Output Disable time 

tPLZ to High or Low level 

AC WAVEFORMS 

Waveform 1. Propagation Delay Data To 
Outpout for 'F1242 

ov 

TA= +2S°C 

TEST CONDITION 
Vee= sv 
CL :SOpf 
RL =soon 

Min Typ 

Waveform 1 
3.0 4.5 
1.5 2.5 

Waveform 3 3.5 5.5 
Waveform 4 3.0 5.5 

Waveform 3 3.5 6.0 
Waveform 4 3.0 5.0 

Waveform 2 
2.0 4.0 
3.0 5.0 

Waveform 3 2.5 5.5 
Waveform 4 2.5 5.0 

Waveform 3 3.5 6.5 
Waveform 4 2.0 5.0 

Waveform 2. Propagation Delay Data To 
Outpout for 'F1243 

-----'--.,. 
VoL+0.3V 

Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

LIMITS 

TA =0°C to +70°C 
Vee= SV±10% 

UNIT CL :SOpF 
RL =soon 

Max Min Max 

6.0 3.0 6.5 
4.0 1.5 4.5 ns 

7.5 3.0 8.0 ns 
7.5 3.0 8.0 

8.0 3.5 9.0 ns 
7.5 3.0 9.0 

5.5 2.0 6.0 ns 
6.5 3.0 7.0 

8.0 2.5 8.5 ns 
7.5 2.5 8.0 

8.5 3.0 9.0 ns 
7.5 2.0 8.0 

Yee ----tw---- AMP(V) 

PULSE 
GENERATOR 

cLJ_ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

All other open 
DEFINITIONS 

Load resistor; see AC CHARACTERISTICS for 
value. 
Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 
Termination resistance should be equal to ZOUT of 
pulse generators. 

October 7, 1988 

FAMILY 

74F 

6-864 

----I W -----<! OV 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz SOOns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• High impedance NPN base inputs 
for reduced loading (20µA in High 
and Low states) 

• Low power, light loading 
• Functional pin for pin equivalent of 

'F244 
• 1/30th the bus loading of 'F244 
• Provides ideal interface and 

increase fan-out of MOS Micropro
cessors 

• Octal bus interface 
• 3-State buffer outputs sink 64mA 

and source 1 SmA 

DESCRIPTION 

The 7 4F1244 is an octal buffer that is ideal 
for driving bus lines or buffer memory 
address registers. The outputs are ca
pable of sinking 64mA and sourcing up to 

FAST 74F1244 
Buffer 
74F1244 Octal Buffer (3-State) 

Product Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F1244 4.5ns 

ORDERING INFORMATION 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

43mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F1244N 

N74F1244D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1an' 1bn Data inputs 1.0/0.033 20µA/20µA 

OEa, OEb Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

y an' ybn Data outputs 750/106.7 15mA/64mA 

15mA, producing very good capacitive NOTE: 

drive characteristics. The device features One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

two Ou~put Enables, OEa and OEb' each 
controlling four of the 3-state outputs. 

The 'F1244 is pin and functional compat
ible with the 'F244. The lower power and 
light bus loading features make it an ideal 
part to interface directly with MOS Micro
processors. 

PIN CONFIGURATION 

April 4, 1989 

LOGIC SYMBOL 

19 

Vee= Pin 20 
GND= Pin 10 

2 4 6 8 17 15 13 11 

18 16 14 12 3 5 7 9 

6-865 

LOGIC SYMBOL(IEEE/IEC) 

853-0041-96221 



Signetics FAST Products 

Buffer 

LOGIC DIAGRAM 

Vee= Pin 20 

GND= Pin 10 

I a2 

I a3 

lbO 

lb1 

lb2 

18 Yao 

16 v., 

14 v.2 

12 
v.3 

17 3 ybO 

15 
vb, 

7 
yb2 

Product Specification 

FAST 74F1244 

FUNCTION TABLE 
INPUTS OUTPUTS 

OE
8 la OEb lb Y. Yb 

L L L L L L 

L H L H H H 

H x H x z z 

H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off' state 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

I IN Input current -30 to +5 mA 
-----1 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -15 mA 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 oc 

April 4, 1989 6-866 



Signetics FAST Products Product Specification 

Buffer FAST 74F1244 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 
Vee= MIN, loH=-3mA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage VIL= MAX 

V1H =MIN, ±10%Vcc 2.0 v 
loH=-15mA 

±5%Vcc 2.0 v 
Vee= MIN, loL=48mA ±10%Vcc 0.38 0.55 v 

VOL Low-level output voltage VIL= MAX 
V1H =MIN, loL=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

11 Input current at maximum 
V cc= 0.0V, V1 = 7.0V 100 µA 

input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -20 µA 

1ozH Off-state output current, 
High-level voltage applied 

Vee= MAX, Vo= 2.7V 50 µA 

1ozL Off-state outftut current, 
Low-level vo tage applied 

Vee= MAX, Vo= 0.5V -50 µA 

1os Short-circuit output current3 Vee= MAX 
-100 -225 mA 

1ccH 
30 40 mA 

1cc 
Supply current (total) t-----

Vee= MAX 1ccL 57 75 mA 
t--------1 

1ccz 43 58 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, las tests should be performed last. 

April 4, 1989 6-867 



Signetics FAST Products Product Specification 

Buffer FAST 74F1244 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :5V Vee= 5V±10% 

UNIT CL= 50pF CL :50pF 
RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 2.5 4.0 5.5 2.5 6.0 ns 

tPHL 1an' 1bn to y n 2.0 5.0 7.0 2.0 7.5 ns 

tPZH Output Enable time Waveform 2 3.0 6.0 7.5 3.0 8.5 ns 

tPZL to High or Low level Waveform 3 3.0 6.5 8.0 3.0 8.5 ns 

tPHZ Output Disable time Waveform 2 2.0 4.0 5.5 2.0 6.0 ns 

tPLZ to High or Low level Waveform 3 2.0 4.0 5.5 2.0 6.0 ns 

AC WAVEFORMS 

Waveform 1. For Non-Inverting Outputs 

Waveform 2. 3-State OUtput Enable Time To High Level Waveform 3. 3-State Output Enable Time To Low 
And OUtput Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.5V. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

cL-J-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.w 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 4, 1989 6-868 

----tw---- AMP(V) 

t w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 

• Same function and pinout as 
74F245 

• High impedance NPN base inputs 
for reduced loading (70µA in Low 
and High states) 

• Useful in applications where light 
loading bus loading or direct 
interface with output of a MOS 
microprocessor is desired 

• Octal bidirectional bus interface 
• Glitch free during 3-state power up 

and power down 

• 3-state buffer outputs sink 64mA 
and source 1 SmA 

DESCRIPTION 

The 7 4F1245 is an octal transceiver fea
turing non-inverting 3-state bus compat
ible outputs in both transmit and receive 
directions. The B port outputs are capable 

FAST 74F1245 
Transceiver 
Octal Transceiver ( 3-State ) 
Product Specification 

TYPICAL PROPAGATION 
TYPE 

DELAY 

74F1245 5.0ns 

ORDERING INFORMATION 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 1 

NOTE: 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

115mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +10°c 

N74F1245N 

N74F1245D 

1.Thermal mounting technique are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- AT Bo- 87 A and B port inputs 3.5/0.117 70µA/70µA 

OE Output Enable input (active Low) 2.0/0.033 40µA/20µA 

TIR Transmit/Receive input 2.0/0.033 40µA/20µA 

AO-A7 A port outputs 150/40 3.0mA/24mA 

B Port outputs 750/106.7 15mA/64mA Bo- 87 
of sinking 64mA and sourcing up to 15mA, 
producing very good capacitive drive NOTE: 
characteristics.The device features an One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

Output Enable (OE) inputforeasycascad-
ing and Transmit/Receive(T/R) input for 
direction control. The 3-state outputs, 8

0
-

87, have been designed to prevent output 
bus loading if the power is removed from 
the device. 

PIN CONFIGURATION 

TOP VIEW 

April 4, 1989 

LOGIC SYMBOL 

19 OE 

T/R 

Vee· Pin 20 

GND- Pin 10 

23456789 

18 17 16 15 14 13 12 11 

6-869 

LOGIC SYMBOL(IEEE/IEC) 
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Signetics FAST Products 

Transceiver 

FUNCTION TABLE 

INT PUTS INPUTS/OUTPUTS 

OE T/R An 

L L A=8 

L H INPUTS 

H x z 

LOGIC DIAGRAM 

vcc=pin 20 

GND=pin 10 

Bn 

INPUTS 

8=A 

z 

H=High voltage level 
L=Low voltage level 
X=Don't care 
Z=High impedance "off " state 

Product Specification 

FAST 74F1245 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

1 A0-A7 
48 mA 

1our Current applied to output in Low output state 

I 80-87 128 mA 

TA Operating free-air temperature range 0 to +70 cc 

TSTG Storage temperature -65 to +150 cc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

A0-A7 -3 mA 
1oH High-level output current 

80-87 -15 mA 

1oL Low-level output current 
A0-A7 24 mA 

80-87 64 mA 

TA Operating free-air temperature range 0 70 cc 
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Signetics FAST Products Product Specification 

Transceiver FAST 74Fl245 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

AO-A7 ±10%Vcc 2.4 v 

80-87 Vee= MIN, 
loH=-3mA 

±5%Vcc 2.7 3.3 v 

VOH High-level output voltage V1L =MAX 

V1H =MIN, ±10%Vcc 2.0 v 
80-87 loH=-15mA 

±5%Vcc 2.0 v 

±10%Vcc 0.35 0.50 v 
AO-A7 Vee= MIN, 10 L=24mA 

±5%Vcc 0.35 0.50 v 
VOL Low-level output voltage V1L =MAX 

V1H =MIN, 
10 L=48mA ±10%Vcc 0.30 0.55 v 

80-87 
loL=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at OE, T/R Vee= 5.5V, vi= 7.0V 100 µA 

II maximum 
input voltage A0-A7' 80-87 V cc = 5.5V, V1 = 5.5V 1.0 mA 

11H High-level input current ~. T/Ronly Vee= MAX, vi= 2.7V 40 µA 

11L Low-level input current OE, T/R only V cc= MAX, V1 = 0.5V -20 µA 

11H+IOZH Oft-state output current High-level 
voltage applied 

Vee= MAX, Vo= 2.7V 70 µA 

11L+IOZL Off-state output current Low-level Yee= MAX, Vo= 0.5V -70 µA voltage applied 

Short-circuit AO-A7 -60 -150 mA 
1os 

output current3 i----------· -- Vee= MAX 
80-87 -100 -225 mA 

--

1ccH 120 155 mA 

1cc Supply current (total) 
t------------ --

1ccL 
Vee= MAX 116 150 mA 

t------ ·-----
1ccz 110 165 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Signetics FAST Products Product Specification 

Transceiver FAST 74F1245 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv±10% 

UNIT CL :50pF CL= 50pF 
RL = SOOQ RL = SOOQ 

Min Typ Max Min Max 

tPLH Propagation delay 2.0 4.0 6.5 1.5 7.0 

tPHL An to Bn, Bn to An Waveform 1 2.5 5.0 7.5 2.0 8.0 ns 

tPZH Output Enable time Waveform 2 3.0 6.0 8.0 2.5 9.0 

tPZL OE to An or Bn Waveform 3 4.0 7.5 10.0 3.5 11.0 ns 

tPHZ Output Disable time Waveform 2 2.0 5.0 8.0 1.5 9.0 

tPLZ OE to An or Bn Waveform 3 4.0 7.0 10.0 4.0 11.0 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Non-Inverting Output 

Waveform 2. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Waveform 3. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ_ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

L1.ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

April 4, 1989 

----tw---- AMP (V) 

t w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY f-----~---~--~~-~------1 

Amplitude Rep. Rate tw tTLH tTHL 
1----+--------t------------;---+-----+----· 

74F 3.0V 1 MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loadling (20µA in High 
and Low state) 

• Stores 16-Bit-Wide data inputs, 

FAST 74F1604 
LATCH 
Dual Octal Latch 

Product Specific11,tion 

TYPE TYPICAL PROPAGATION 
DELAY 

74F1604 7.0 ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

70mA 

multiplexed 8-Bit outputs ORDERING INFORMATION 
• Propagation delay 7.0ns typical 
• Power supply current 70mA typical 

DESCRIPTION 

The 74F1604 is a Dual Octal Transparent 
Latch. Organized as 8-bit A and B 
latches, the latch outputs are connected 
by pairs to eight 2-input multiplexers. A 
Select (SELECT A/B) input determines 
whether the A or B latch contents are 
multiplexed to the eight outputs. Data 
from the B inputs are selected when 
SELECT A/B is Low: data from the A 
inputs are selected when SELECT AIB is 
High. Data enters the latch on the falling 
edge of the Latch Enable (LE) input. The 
Latch remains transparent to the data 
inputs while LE is Low, and stores the 
data that is present one setup time before 
the Low-to-High Latch Enable transition. 

PIN CONFIGURATION 

Vee 

A. 

~ a. ,. 
lls 

81 Ao 

At Be 
82 ,., 

e, 

0, 

°' Os 
a, <4 

TOP VIEW 

February 3, 1989 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

28-Pin Plastic DIP N74F1604N 

28-Pin Plastic SOL N74F1604D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

An, Bn Data inputs 1.0/.033 20µA/20µA 

SELECT A/B Select input 1.0/.033 20µA/20µA 

LE Latch Enable input (Active Low) 1.0/.033 20µA/20µA 

0 0- 0 1 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

3 4 s & 7 a e 10 27 26 2s 24 n 22 21 20 

L£ 

SEL£CT AIB 

Vee= Pin 20 
GND• Pin 14 

15 13 12 11 16 17 18 18 

6-873 

LOGIC SYMBOL(IEEE/IEC) 
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Signetics FAST Products 

Latch 

LOGIC DIAGRAM 

Vcc=Pin 28 

GND=Pin 14 

February 3, 1989 

LE ...:...---Cl :::o--+-------, 

Bo -
4------t---< 

82 ______ __,__ ...... 

83 _1_0 _____ _,_ ...... 

24 
85 -------+---t 

Bs _22 ______ 1---1 

87 _2_0 ------t---t 

Product Specification 

FAST 74F1604 

12 

17 

18 

6-874 



Signetics FAST Products Product Specification 

Latch FAST 74F1604 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERA TING MODE 

AO-A7 Bo- 87 SELECT A/B LE 00-07 

A data Bdata L L B data 

A data Bdata H L Adata 
Enable and Read Register 

x x x H NC Hold 

A data B data I i B data 

A data B data h i Adata 
Latch and Read Register 

H High voltage level 
h High voltage level one setup time to the Low-to-High IT transition 
L Low voltage level 
I Low voltage level one setup time to the Low-to-High IT transition 
NC = No change 
X Don't care 

i = Low-to-High clock transition 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

JIN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Latch FAST 74F1604 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, 
±10%Vcc 2.5 v 

IOH=-1mA 
±5%Vcc 2.7 3.4 v 

VOH High-level output voltage 
V1L =MAX ±10%Vcc 2.4 v 
V1H =MIN, 10 H=-3mA 

±5%Vcc 2.7 3.3 v 

VOL Low-level output voltage Vee= MIN, V1H =MIN, ±10%Vcc 0.30 0.50 v 

VIL= MAX IOL =MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

'1 
Input current at maximum 

V cc =0.0V, V1 = 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current v cc=MAX, V=0.5V -20 µA 
1os Short-circuit output current3 Vee= MAX -60 -150 mA 

1ccH 60 80 mA 
1cc Supply current (total) 

Vee= MAX 1ccL 75 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample:and-hold techniques are preferable 

in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation_ delay 
Waveform 2 

3.0 5.5 8.5 2.5 9.0 

!PHL SELECT A/B to~ (NINV) 3.5 6.5 10.0 3.0 11.5 ns 

tPLH Propagation_ delay 
Waveform 1 

4.0 7.0 10.5 3.5 12.0 ns 
tPHI SELECT A/B to~ (INV) 2.5 4.5 7.5 2.0 8.0 

tPLH Propagation delay Waveform 3 6.5 9.5 13.0 5.5 15.0 ns 
tPHL I:E to on 6.0 9.0 12.5 5.0 14.0 

tPLH Propagation delay Waveform 1,2 4.0 6.5 9.5 3.5 10.5 ns 
tPHL A...n_orB...n.to~ 4.0 7.0 10.5 3.5 12.5 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee =SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

ts(H) Setup tim~ High or Low 
Waveform 4 

0.0 0.0 
ts(L) An, Bn to LE 1.0 3.5 ns 

th(H) Hold time,.!::!igh or Low Waveform 4 1.5 2.0 
th(L) An, Bn to LE 3.0 3.5 ns 

1w(L) Pulse width, Low LE Waveform 4 6.5 7.5 ns 
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Signetics FAST Products 

Latch 

AC WAVEFORMS 

LE 

an 

Waveform 1. Propagation delay, SELECT A/Bto 
Output (A register stored data= Low) or 

Propagation delay, A n, Bn to Output 

''"'*· 
'":}-

An, Bn 

SELECT AIB 

An, Bn 

LE 

Product Specification 

FAST 74F1604 

____ t_P_H_C~~M _____ t_p_~_,".;J,r--
Waveform 2. Propagation delay, SELECT A/Bto 

Output (B register stored data =Low) or 
Propagation delay, A n, Bn to Output 

Waveform 3. Propagation delay, Latch Enable to Outputs Waveform 4. Setup and Hold Times and LE pulse width 

NOTE: For all waveforms, VM = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

----tw----

AL 

----t w -----.. 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 
INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 
pulse generators. 

February 3, 1989 6-877 
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Amplitude 
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Rep.Rate tw tTLH 1THL 
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FAST Products 

FEATURES 

·Consists of 10 bit wide 4-1 multi
plexer 

• Separate address latch input for 
each channel 

• 3-state address outputs 

• Designed for address multiplexing 
of dynamic RAMs and other applica
tions 

DESCRIPTION 
The 'F1760 is a 10 bit wide 4-1 multi
plexer. Each 10-bit channel has a 
separate address latch enable pin thus 
eliminating the need for external 
address latches. The 'F1760 has a 
common pair of Select (SELO, SEL 1) 
inputs to select between channels and 
a common Output Enable (OE) pin to 
control the 3-State outputs. 

April 28, 1989 

FAST 74Fl 760 
4-Way Latched Address Multiplexer 

Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F1760 ns 150mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

64-Pin Plastic DIP N74F1760N 

68-Pin Plastic PLCC N74F1760A 

BLOCK DIAGRAM 

AO-A9 

ALEA 

B0-89 

ALEB MULTIPLEXER YO·Y9 

CO-C9 

ALEC OE 

D0-09 

ALEO 

SELO 

SEL1 
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FAST Products 

FEATURES 
• Programmable DRAM signal 

timing generator 
• Automatic refresh 

circuitry 
• Provides byte selection 

for 16 and 32 bit buses 
• Interrupt Priority Encoder 

Included 
• Interrupt Acknowledge 

vector generator on-chip 

DESCRIPTION 

The Signetics DRAM and Interrupt Vec
tor Controller (DIVC) is a high perform
ance bipolar device designed to reduce 
board space and improve performance 
in micro-processor-based systems. The 
DIVC's functions include a DRAM signal 
interface with user programmable timing 
to match the performance of specific 
DRAMs used in a system. With a maxi
mum clock frequency of 100 MHz, this 
means a timing resolution of 1 O nsec. 
The DRAM Controller section also in
cludes automatic refresh arbitration, 
with the duration and frequency of re
fresh totally programmable by the user. 
When used with the 74F1762 Memory 
Address Controller, the DIVC provides a 
complete system solution for DRAM and 
Interrupt Control. For Interrupt Control, 
the DIVC contains an Interrupt Priority 
Decoder with latched inputs controlled 
by the Interrupt Latch Enable (ILE) input. 
In addition, the DIVC contains an Inter
rupt Acknowledge Controller which 
passes a program-mable 8-bit vector on 
the system data bus upon receipt of an 
interrupt acknowledge. There are 7 
interrupt acknowledge vectors, each 
accessable by placing the priority num
ber of the interrupt acknowledge on the 
A1-A3 signal inputs while acknowledging 
an interrupt. 

May 5, 1989 

FAST 74Fl761 
DRAM And Interrupt Vector Controller 

Preliminary Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F1761 100MHz 200mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= SV±10%; TA= O"C to +70"C 

48-Pin Plastic DIP N74F1761N 

44-Pin PLCC N74F1761A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

REQ DRAM Request input 1.0/1.0 20µAI0.6mA 

SIZ
0
/LDS, SIZ1, 

A0/UDS, A1 
Byte Select inputs 1.0/1.0 20µA/0.6mA 

A2,A3 Register Select inputs 1.0/1.0 20µAI0.6mA 

CS,DS Chip Select, Data Strobe inputs 1.0/1.0 20µAI0.6mA 

RIW Read/Write input 1.0/1.0 20µA/0.6mA 

INT ACK Interrupt Acknowledge input 1.0/1.0 20µA/0.6mA 

ILE Interrupt Latch Enable intput 1.0/1.0 20µAI0.6mA 

CP Clock input 1.0/1.0 20µAI0.6mA 

MR Master Reset input 1.0/1.0 20µAI0.6mA 

i'NfRQ1-7 Interrupt Request inputs 1.0/1.0 20µAI0.6mA 

DTACK Data Transfer Acknowledge output OC/40 OC/24mA 

Do-D7 Data Bus outputs 50/40 1.0mA/24mA 

IPLo-2 Interrupt Priority outputs 50/40 1.0mA/24mA 

RAS, MUX, 
DRAM Control outputs NIA 35mA/60mA 

REFEN, 'CAS....O:Z. 
NJl'E: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
FAST Unit Loads do not correspond to DRAM input Loads. 
QC .. Qpen Collector 
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Signetics FAST Products Preliminary Specification 

DRAM And Interrupt Vector Controller FAST 7 4F1761 

DIP PIN CONFIGURATION 

INTRQ 3 1 

INTRQ2 2 

INTRQ1 

ILE 

REFEN 6 

RAS 

CAS3 

CAS2 

Vee 

Vee 

Vee 

Vee 

TOP VIEW 

INTRQ 6 

INTRQ7 

IPLo 

IPL1 

IPL2 

Do 

D1 

D2 

GND 

GND 

GND 

GND 

D3 

D4 

D5 

06 

D7 

DTACK 

INT ACK 

Cs 

RiW 

Mii 

PLCC PIN CONFIGURATION 

INTRQ 4 

INTRQ3 

INTRQ2 

INTR01 

ILE 

MUX 

REFEN CA$3 Vee ffi1 

RAS ffi2 Vee ffio 

TOP VIEW 

cs 
Rfiii 

MR 

CP 

REQ 

A3 

A2 

A1 

Ao/~ 

NOTE : Pinout assignments are strictly preliminary and are subject to change 

FUNCTIONAL DESCRIPTION 

Figure 1 shows the overall architecture of 
the 74F1761. The DRAM Interface Tim
!!!2..._section produces the RAS, MUX, 
CAS, DTACK and Refresh Enable (RE
FEN) signals in response to the Request 
(REQ) input. The timing of these signals 
is configurable by programming a regis-· 
ter set within the F1761 (see REGISTER 
DESCRIPTION). The timing section also 
includes a refresh arbiter that allows for 
refreshing the DRAM at a frequency pro
grammable by the user. While a refresh 
cycle is being executed, the REFEN out
put is asserted, allowing a companion 
memory address generator (such as the 
74F1762 Memory Address Controller) to 

May 5, 1989 

assert a refresh row address on the 
DRAM address inputs. 

The Bus Sizing Logic section is a config
urable decoder that allows for multiple 
CAS outputs depending on the state of 
the OS, SIZ0i[i)$, SIZ1, A

0
/UDS, and A1 

signal inputs, and the selected bus size 
scheme (See Table 4. CAS DECODING 
SUMMARY). By programming the Con
figuration Register, the F1761 can re
spond to a variety of 8, 16, and 32 Bit 
Processor signal outputs. In the 8-bit 
mode, the F1761 will assert one of four 
CAS outputs depending on the state of 
the A0 and A1 inputs during the CAS. 

6-880 

signal assertion time determined by the 
timing logic. In the 16-bit mod~e 
F1761 will assert CAS

0 
and/or CAS

1 
depending on the state of the UDS and 
LOS inputs, respectively. In the 32 Bit 
mode, the A , A0, SIZ1 and SIZ

0 
deter

mine the cAs outputs to be asserted 
according to the 68020 byte-selection 
scheme. 

The Control and Interrupt Logic section 
determines the response of the F1761 in 
one of two modes. The internal registers 
of the device can be accessed by assert
ing the CS and OS inputs while placing the 
address of the register to be accessed on 



Signetics FAST Products 

DRAM And Interrupt Vector Controller 

BLOCK DIAGRAM 

DRAM INTERFACE TIMING 
REO -- AND REFRESH ARBITER 

... 
----

Preliminary Specification 

RAS 

MUX 

RE FEN 

FAST 74F1761 

1 =i 
L- i-.. 

SIZO I LDS 

SIZ1 

Ao! UDS 

A1 

BUS SIZING ~ 

Ds 
A2 

A3 

Cs 
RtW 

INTACK 

DTACK ...... 

--

-----
--""' --.. 

... 

..... 
I~ 
r-, 

' 
_ ... 

CONTROL 

AND 

INTERRUPT 

LOGIC '------

- --

iPLo 

IPL 1 

IPL 2 

ILE 

the A
1

, A2, and A
3 

inputs. The Rfii input 
indicates to the F1761 the direction of 
data transfer when accessing a particular 
register. In addition, the configuration 
register contains one bit of register ad
dressing that is initialized to 0. The lower 
order registers contain the timing infor
mation for the DRAM interface, while the 
upper order registers contain the Interrupt 
Vectors to be passed during an interrupt 
acknowledge. All internal registers are 
read/write, with unused bits being read as 
zeros and ignored during write cycles. In 
the Interrupt Acknowledge mode, the IN
T ACK input signals the F1761 that an 
interrupt acknowledge is occuring. The 
F1761 responds by placing the contents 
of one of seven vector registers on the 

May 5, 1989 

PRIORITY 

ENCODER 

data outputs, according to the value of the 
A

1
, A

2
, and A

3 
signal inputs. For both 

Register Access and Interrupt Acknowl
edge modes, the device will assert 
DTACK to indicate the completion of the 
cycle. This DTACK signal is also as
serted by the DRAM timing logic in re
sponse to a Request from the processor, 
with its timing programmed by the user. 

The F1761 also includes an 8 to 3 bit 
Interrupt Priority Encoder which can be 
used to interface with the 68000 family of 
processors, with the Interrupt inputs 
(INTR0

1 
- INTRQ

7
) latched on the falling 

edge of the Interrupt Latch Enable (ILE) 
input. The ILE input can be connected to 
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LOGIC i-.. 
i-.. 

1 
~ 

~ 

INTERRUPT 

VECTOR 

REGISTERS 

CP 

MR 

INTR0 1 

iNTA02 

INTR0 3 

i'NTRo4 
INTR0 5 

INTR0 6 

iNTA07 

the processor clock for glitch-free inter
rupting. 

All of the DRAM interface timing is based 
upon the Master Clock (CP) input. Nu
merical values programmed into the 
Timing Registers indicate the number of 
clock cycles between events. When a 0 
value is programmed into a timing skew, 
the two events indicated will happen si
multaneously. The AC specifications 
indicate the amount of timing variation 
due to propagation delays within the 
device. The Master Reset input (MR) 
initializes all timing registers to their 
maximum delay (All ones) and clears the 
Configuration Register. 
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PIN DESCRIPTION 

PINS 
SYMBOL TYPE NAME AND FUNCTION 

DIP PLCC 

DS 2 2 Input 
Active Low Data Strobe used to enable the Data Bus during register access 
cycles and the CAS outputs during DRAM access cycles. 
In 16-bit Mode, an active Low Lower Data Strobe signal used to enable the CAS1 

SIZ0/LDS 3 3 Input output during a DRAM access cycle. In 32-bit Mode, an active High SIZE O 
signal u~ed with SIZ1 to indicate to the DIVC the size of the DRAM access 
transaction. 

SIZ
1 

4 4 Input In 32-bit Mode, an active High SIZE 1 signal used with SIZ0 to indicate to the 
DIVC the size of the DRAM access transaction. 

A0/UDS 5 5 Input 
In 16-bit Mode, an active Low Upper Data Strobe used to enable the CAS

0 
output during a DRAM access cycle. In 32-bit Mode, used with A 1 to indicate to 
the DIVC the byte boundary of the DRAM access transaction. 
During DIVC register access, forms the least significant address bit of the register 

A1 6 6 Input address. During DRAM access and in 32-bit Mode, used with A
0 

to indicate 
to the DIVC the byte boundary of the DRAM access transaction. 

A2, A3 7,8 7,8 Inputs 
During DIVC register access, forms the most significant two address bits of the 
register address. 

REQ 1 1 Input 
Active Low DRAM Access Request indicating to the DIVC that the processor 
wishes to access the DRAM controlled by the DIVC. 

cs 9 9 Input Active Low Chip Select used for Register Access with the DIVC. 

RN./ 10 10 Input ReadN.Jrite signal used to indicate the direction of register access with the DIVC. 

Vee 11-14 11-14 Power Supply +5V ± 10% 

INT ACK 15 13 Input 
Active Low Interrupt Acknowledge signal used with the A

1
, A2, and A inputs 

to assert the contents of one of seven internal Interrupt Vector Regisfers on the 
data bus (D

0
-D7). 

Active Low Data Transfer Acknowledge indicates to the processor the 
DTACK 16 14 Output completion of a DIVC register or DRAM access cycle. For DRAM access, 

this signal's timing is programmable internally. Open Collector Output. 

DO-D7 17-24 15-22 Input/ Active High 3-State Data Bus over which data is transferred between the 
Ou!.e_ut processor and internal registers of the DIVC. 

!e!=o 34 32 Output Active Low Interrupt Priority Level signals indicating to the processor the 
IPL1 33 31 Output priority level of the highest latched interrupt request on the INTRQ1_7 inputs. 
IPL2 32 30 Output A level of all ONES indicates no interrupt rrequest pending 

Active High Interrupt Latch Enable which causes the internal latches 
ILE 39 35 Input connected to the INTR0

1
_
7 

inputs to become transparent. A High-to-Low 
transition causes the INTR0--1=2 signals to be internally latched. 

INTRQ1_7 31-25 41-38 Input Active Low Interrupt Request inputs. 

CP 40 36 Input DIVC Clock input. 

MR 41 37 Input Active Low Master Reset input. 

CAS
0
_3 45-42 41-38 Output Active Low Column Address Strobe inputs. 

REFEN 46 42 Output 
Active Low Refresh Enable output. Indicates that the refresh address should be 
asserted. 

MUX 47 43 Output 
Active High Multiplexer output. Indicates that the column address should be 
asserted to the DRAMS. 

RAS 48 44 Output Active Low Row Address Strobe inputs. 

GND 35-38 33-34 Ground Reference. 
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TABLE 2. DIVC Register Selection Map 

RSS1 A3 A2 A1 ACRONYM REGISTER NAME 

x 0 0 0 CR Configuration Register 
0 0 0 1 RTR Refresh Timing Register 
0 0 1 0 TR2 Timing Register 2 
0 0 1 1 TR3 Timing Register 3 
0 1 0 0 TR4 Timing Register 4 
0 1 0 1 TR5 Timing Register 5 
0 1 1 0 ----- Reserved 
0 1 1 1 ----- Reserved 
1 0 0 1 VR1 Vector Register 1 
1 0 1 0 VR2 Vector Register 2 
1 0 1 1 VR3 Vector Register 3 
1 1 0 0 VR4 Vector Register 4 
1 1 0 1 VR5 Vector Register 5 
1 1 1 0 VR6 Vector Register 6 
1 1 1 1 VR7 Vector Register 7 

NOTE: 
1. RSS=Register Set Select Bit in the Configuration Register 

REGISTER DESCRIPTION 

Register Map 
The DIVC contains a set of registers 
which can be programmed by a control
ling processor to configure the DIVC for 
different bus sizes, DRAM timing, and 
Interrupt Vectors. Table 2 shows the 
Register Map of the DIVC. Note that the 
higher-order bit of the register address 
(ASS) is contained in the Configuration 
Register. Access to the Configuration 
Register is independent of the value of 
the ASS bit. By toggling the ASS bit, two 
sets of registers can be accessed. 
Those registers accessed with ASS = 0 
are the DRAM timing registers for pro
gramming events during DRAM access. 
With ASS= 1, the seven Interrupt Vector 
registers can be accessed. 

Configuration Register (CR) 
This register configures the mode of 
access and register set select for the 
DIVC. Bits 7 and 6 are used to specify 
the size of the bus to be used with the 
DRAM controlled by the DIVC. In the 8-
bit mode, the Column Address Strobe 
outputs will respond to CAS signal as
sertion from the Timing Block by assert
ing one of the CAS outputs depending on 
the state of the A

0 
and A1 inputs, in 

binary fashion (i.e. If A
0
=A1 =0 then 

CAS
0
=0; if A

0
=0 and A

1
=1 then 

CAS2=0). In 16-bit mode, the DIVC 
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responds to a CAS assertion from the 
Timing Block by asserting CAS

0 
and 

CAS ~ending on the state of the UDS 
and LDS inputs, respectively. In 32-bit 
mode, the SIZ

0
, SIZ

1
, A

0
, and A1 inputs 

determine the state of the CAS outputs 
according to the decoding used with the 
68020 Microprocessor, with CAS0 corre
sponding to the most significant byte and 
CAS

3 
corresponding to the least signifi

cant byte of the 32-bit bus. Bit 5 is used 
as a register set select (RSS) for access
ing the other registers in the DIVC. 
When ASS is low, registers 1 through 5 
correspond to the Refresh Timing Regis
ter and Timing Registers 2 through 5. 
With ASS high, registers 1 through 7 
correspond to Vector Registers 1 
through 7. Bit 4 is used to disable the 
refreshing operation of the DRAM Con
troller section of the DIVC. When set, no 
refreshes will be performed and inter
nally generated Refresh Requests will 
be ignored, regardless of the state of the 
refresh timing parameters. Other bits in 
the Configuration Register are ignored 
on write cycles and are read as zeros on 
read cycles. All implemented bits of this 
register are reset to zeros when the 
DIVC is reset. 

Refresh Timing Register (RTR) 
The value in this register is used with a 
reloadable counter within the DIVC to 
generate refresh requests. Each time 
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MODE AFFECTED 

BY RESET 
R/W Yes 
RIW Yes 
R/W Yes 
R/W Yes 
R/W Yes 
R/W Yes 
----- -----
----- -----
R/W No 
RIW No 
R/W No 
R/W No 
R/W No 
R/W No 
R/W No 

the counter counts down (using the CP 
clock divided by sixteen), a refresh re
quest will be generated inside the 
DIVC. If no DRAM access is taking 
place, the DIVC immediately performs 
a refresh cycle, using the REFRESH 
RASON to RASOFF delay pro
grammed into Timing Register 2, and 
the RASOFF to REFRESHOFF delay 
programmed into Timing Register 3. If 
a DRAM access cycle has already 
begun, the DIVC will wait . until the 
completion of the DRAM access cycle, 
after which it will perform the refresh 
cycle as explained. A value of all zeros 
will program the DIVC with the shortest 
possible delay between refresh re
quests: 16 CP clock cycles. At 100 
MHz., this register gives a refresh pe
riod resolution of 160 nsec. Resetting 
the DIVC changes all bits to ones. 

Timing Register 2 (TR2) 
Bits 0 to 4 of this register program the 
RAS pulse width of a refresh cycle in CP 
clock cycles. Although a value of zero 
would normally result in no RAS pulse 
during a refresh cycle, internal propa
gation delays cause a small RAS pulse 
to be output. Resetting the DIVC will 
result in all these bits being set to ones. 
Bits 5 to 7 are ignored during write 
cycles and read as zeros during read 
cycles. 

Timing Register 3 (TR3) 
Bits 0 to 3 of this register program the 
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Table 3. REGISTER BIT FORMATS 

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO 

BUS SIZING RSS RD UNIMPLEMENTED 

00 = 8 Bit Mode See Text 
CR 01 = 16 Bit Mode 

10 = 32 Bit Mode 
11 =Invalid 

BIT7 BIT6 

RTR 

BIT7 BIT6 

UNIMPLEMENTED 

TR2 

BIT7 BIT6 

UNIMPLEMENTED 

TR3 

delay between RAS negated and the 
end of a refresh cycle. Because an 
access cycle could begin immediately 
after the refresh, some delay may be de
sired between RASOFF and the end of 
the refresh cycle to accomodate RAS 
precharge requirements of the DRAMs. 
The value programmed into these bits 
should be one less than the number of 
clock cycle delays desired. Resetting 
the DIVC will result in these bits being set 
to ones. Bits 4 to 7 are ignored during 
write cycles and read as zeros during 
read cycles. 

Timing Register 4 (TR4) 
Bits 5-7 of this register program the 
DIVC with the ACCESS GRANT TO 
RAS delay of a DRAM access cycle in 
CP clock cycles. Since the REFEN 
output is asserted during a refresh cycle, 
it is commonly used as a select signal for 
address multiplexers that select be
tween a processor address and the re
fresh row address. If, on the completion 
of a refresh cycle, the DIVC immediately 
performs an access cycle, there may be 
a need to wait until the processor's row 
address has become stable at the 
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Refresh 
Disable 

BITS BIT4 BIT3 BIT2 BIT1 BITO 

REFRESH TIMING COUNTER VALUE 

Refresh Period in CP/16 Cycles 

BITS BIT4 BIT3 BIT2 BIT1 BITO 

REFRESH RAS PULSE WIDTH 

CP Cycles 

BITS BIT4 BIT3 BIT2 BIT1 BITO 

REFRESH RAS OFF TO REFRESH OFF 

CP Cycles -1 

DRAMs, before asserting RAS. (Since 
the REFEN output is negated at the 
same time as the refresh RAS output, 
and there is a programmable delay be
tween RASOFF and REFRESHOFF, 
the problem is associated with the appli
cation. See explanation of bits 3-7 in 
Timing Register 3) These bits can be 
programmed with the number of clock 
cycles to wait from the time that an 
access is granted until RAS is asserted. 
A value of zero will result in no delay 
between events. Bits 3 and 4 configure 
the timing between RAS and the MUX 
output asserted in CP clock cycles. A 
value of zero in these bits will cause no 
delay between RAS and MUX. Bits Oto 
2 configure the timing between MUX 
asserted and CAS asserted in CP clock 
cycles. A value of zero in these bits will 
cause no delay between MUX and CAS. 
Resetting the DIVC sets all bits of this 
register to ones. 

Timing Register S (TRS) 
Bits S to 7 of this register program the 
delay between the assertion of CAS and 
the negation of RAS, in CP clock cycles. 
A value of zero in these bits results in no 
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delay between these events. Bit$ 0 to 
4 program the delay beween the asser
tion of RAS and the assertion of DT ACK 
back to the processor over the chip's 
DTACK signal pin. A value of zero in 
these bits results in no delay between 
these events. Resetting the DIVC will 
result in all bits of this register being set 
to ones. 

Interrupt Vector Registers 1 to 7 
(VR1-7) 
Each of these registers can be pro
grammed to contain the 8-bit vector to 
be placed on the DIVC's data bus dur
ing an Interrupt Acknowledge cycle. 
When the processor asserts the IN
TACK and OS inputs and places the 
Interrupt Priority on the A1, A2, and As 
inputs, the DIVC will respond by placing 
the contents of the Interrupt Vector 
Register addressed by these address 
inputs on the data bus and asserting 
DTACK. In this way, peripheral devices 
which do not contain the interrupt ac
knowledging circuitry can be used with 
a processor which expects these kinds 
of acknowledge cycles to occur. Reset
ting the DIVC does not affect the con
tents of these registers. 
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TABLE 3. REGISTER BIT FORMATS (Continued) 

BIT7 BITS BITS BIT4 BIT3 BIT2 BIT1 BITO 

GRANT TO RAS DELAY RAS TO MUX DELAY MUX TO CAS DELAY 

TR4 CP Cycles CP Cycles CP Cycles 

BIT7 BITS BITS BIT4 BIT3 BIT2 BIT1 BITO 

CAS TO RAS OFF DELAY RAS TO DTACK DELAY 

TRS CP Cycles CP Cycles 

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO 

INTERRUPT VECTOR VALUE 
VR1-
VR7 

TABLE 4. CAS DECODING SUMMARY 

MODE SIZ0/LDS SIZ1 AofUDS A1 CAS0 CAS1 CAS2 CAS3 

8 x x 0 0 0 1 1 1 
8 x x 1 0 1 0 1 1 
8 x x 0 1 1 1 0 1 
8 x x 1 1 1 1 1 0 

NOTE: This table gives the functional decoding of the CAS output signals of the DIVC when DS is valid and the 
DRAM timing circuitry asserts CA'S. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
JIN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 120 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

JOH High-level output current -35 mA 

1oL Low-level output current 60 mA 

TA Operating free-air temperature range 0 70 oe 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS 1 LIMITS 
SYMBOL PARAMETER 

"{ye_2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.5 v 
VOH High-level output voltage VIL= MAX, 

10H = -15mA 
±5%Vcc 2.7 3.4 v 

V1H =MIN 
I OH2 

3 
= -35mA ±10%Vcc 2.4 v 

Vee= MIN, ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX, 
IOL = 24mA 

±5%Vcc 0.35 0.50 v 
VIH =MIN 10L/ =60mA ±10%Vcc 0.45 0.80 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 
II Input current at maximum input voltage V cc =MAX, V 1 = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current Vee= MAX, v 1 = o.5V -0.6 mA 

lo Output current5 
Vee= MAX, Vo= 2.25V -100 -225 mA 

1cc Supply current (total) Vee= MAX 200 220 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V cc= sv, TA = 2s°C. 
3. 10H2 is the current necessary to guarantee a Low to High transition in a 700 transmission line and is specified for the~. ~0_3 , MUX, 

and 'RE"ltR signals. 
4. 10L2 is the current necessary to guarantee a High to Low transition in a 700 transmission line and is specified for the~. ~0_3 , MUX, 

and 'RE"ltR signals. 
5. 10 is tested under conditions that produce current approximately one half of the true short-circuit output current (105). 
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AC ELECTRICAL CHARACTERISTICS 

SYMBOL 

fMAX 

PARAMETER 

Maximum clock frequency 
Propagation delay 
CS or DS to Dn (Read) 

Propagation delay 
CS or DS negated to Dn_ invalid (Read) 

Propagation delay 
CS to DTACK asserted 

TEST CONDITION 

Waveform 1 (1) 

Waveform 3 (10) 
Test Circuit 2 

Waveform 3 (11) 
Test Circuit 2 

Waveform 3,4 (12) 
Test Circuit 3 

TA= +25°C 
Vee= sv 

CL= 300pF 
RL = 70Q 

LIMITS 

Min Typ Max 

100 110 

5.0 
5.0 

8.0 
8.0 

4.0 

8.0 
8.0 

10.0 
10.0 

5.0 

Propagation delay 4.0 Waveform 3,4 (13) 
Test Circuit 3 

5.0 
CS negated to DTACK negated 

Propagation delay Waveform 4 (15) 0 0 
Dn (data in) invalid to OS negated (Write) O 0 

Propagation delay 5.0 3.0 
"""' Waveform 4 (16) 
D~ negated to D_n_ (data in) invalid (Write) 5.0 3.0 

TA= 0°c to +70°C 
Vee= 5V±10% 

CL :300pF 

RL = 70Q 

Min Max 

100 

0 
0 

5.0 
5.0 

10.0 
10.0 

12.0 
12.0 

6.0 

6.0 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

Propagation delay Waveform 8 (20) 5.0 8.0 10.0 

iNTACi<orDS toDn_(d_a_t_a_o_u_t) ____ ~T_e_s_tC_i~_u_it_2 __ -+-------+~-5-.0-----+--8-.0--+--~-+--1-0_.o_-+-_n_s_~ 
Propagation delay, INTACK or DS Waveform 8 (21) 8.0 10.0 10.0 
negated to Dn (data out) invalid Test Circuit 2 8.0 10.0 10.0 

ns 

7.0 ns 

Propagation delay Waveform 8 (23) 4_0 5_0 6_0 ns 

INTACK negated to DTACK negat~_d~---1--T_e_st_C_i_rc_u_it_3 __ -+-----1-----+----+-----+-----+-----t 
Propagation delay, Worst case REO 
n~ated to RAS with 000 IN TR4 

Propagation delay, CP to RAS asserted 

Propagation delay, CP to RAS negated 

Propagation delay, 
CP to MUX asserted 

Propagation delay 
Rm negated to MUX negated 

Propagation delay, CP to GAS asserted 

Propagation delay 
Rm negated to GAS negated 

Waveform 6 (25) 

Waveform 6 (26) 

Waveform 6 (27) 

Waveform 6 (28) 
Test Circuit 2 

Waveform 6 (29) 
Test Circuit 2 

Waveform 6 (30) 

Waveform 6 (31) 

Propagation delay Waveform 6 (34) 
CP to DTACK asserted Test Circuit 3 

Propagation dela_y__ Waveform 6 (35) 
REO negated t9 DTACK negated Test Circuit 3 

--- Waveform 5 (36) 
Propagation delay, CP to REFEN asserted Test Circuit 3 

6.0 

10.0 

7.0 

5.0 

9.0 

8.0 

7.0 

5.0 

4.0 

8.0 +Tep 11 +Tep ns 

9.0 [7.0] 11.0 [9.0] ns 

14.0 [7.0) 16.0 [9.0) ns 

8.0 [7.0) 10.0 [12.0] ns 

6.0 8.0 ns 

n2.o 114.01 14.0 [16.0] ns 

10.0 12.0 ns 

9.0 [11.0] 110 [13.0] ns 

7.0 9.0 ns 

5.0 6.0 ns 

___ Waveform 5 (38) 
Propagation delay, CP to REFEN negated Test Circui~~--·---+-------<--5-.0-____, __ 10_._o_-+----<---1-2_.o_--+-_n_s_--< 

Waveform 5 (37) 5.0 ns 
Propagation delay 
CP to Refresh RAS asserted 

6.0 7.0 
I------<----------------+--------~----+-----+----------+------------+---~-+--~--; 

Propagation delay 
CP to Refresh RAS negated Waveform 5 (39) 5.0 11.0 13.0 ns 

Propagation delay Waveform 7 (43) 
INTRO asserted to IPL asserted Test Circuit 2 

5.0 10.0 12.0 ns 

NOTES: 1. Worst case REQ to RAS assumes that REQ did not meet setup time requirements on the last rising edge of cp; that 000 was programmed into the 
GRANT to 'RAS delay in TR4, and that no refresh request is pending of being executed. Tep is AC parameter number 1. 
2. Numbers in square brackets indicarte propagation delay with O programmed into the appropriate delay field. 
3. Numbers in round brackets in the TEST CONDITION column correspond to numbers (in circles) in AC WAVEFORMS. 
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AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= 300pF CL= 300pF 

RL = 70.Q RL = 70.Q 

Min Typ Max Min Max 

ts(H) Setup time._Hjgh or Low 
Waveform 3,4 (6) 

5.0 3.0 5.0 ns 
ts(L) A

1 
-A

3 
to CS 5.0 3.0 5.0 

th(H) Hold time, High or Low 
Waveform 3,4 (7) 

3.0 2.0 3.0 
th(L) A

1 
-A

3 
to CS 3.0 2.0 3.0 

ns 

ts(H) Setup time, High or Low 
Waveform 3,4,8 (8) 

5.0 3.0 5.0 
t
5
(L) RiW to CS 5.0 3.0 5.0 

ns 

th(H) Hold time, High or Low 
Waveform 3,4,8 (9) 

3.0 2.0 3.0 
th(L) RiW to CS 3.0 2.0 3.0 

ns 

ts(H) Setup time, High or Low 
Waveform 8 (17) 

5.0 3.0 5.0 
ts(L) A

1 
- A

3 
to INTACK 5.0 3.0 5.0 

ns 

th(H) Hold time, High or Low 
Waveform 8 (19) 

3.0 2.0 3.0 
ns 

th(L) A
1 

- A
3 

to INTACK 3.0 2.0 3.0 

ts(H) Setup time, High or Low 
Waveform 7 (40) 

8.0 6.0 10.0 
ts(L) INTRO to ILE 8.0 6.0 10.0 

ns 

~(H) Hold time, High or Low 
Waveform 7 (41) 

6.0 8.0 10.0 
th(L) INTRO to ILE 6.0 8.0 10.0 

ns 

ts(H) Setup time, High or Low 
Waveform 6 (32) 

4.0 3.0 4.0 
ts(L) SIZO' SIZ1' Ao, A1 to GAS 4.0 3.0 4.0 

ns 

th(H) Hold time, High or Low 
Waveform 6 (33) 

0 0 0 
th(L) SIZO, s1z,' Ao, A1 to GAS 0 0 0 

ns 

ts(H) Setup time, High or Low 
Waveform 6 (24) 

2.0 1.2 2.0 
ns 

ts(L) REO to GP 2.0 1.2 2.0 

tw(H) GP Pulse width, 
Waveform 1 (3,2) 

5.0 4.0 5.0 ns 
\y(L) High or Low 5.0 4.0 5.0 

\y(L) MR Pulse width, Low Waveform 2 (4) 20 15 20 ns 

tw(L) CS Pulse width, Low Waveform 3,4 (5) 50 40 50 ns 

tw(L) OS Pulse width, Low Waveform 4 (14) 30 25 30 ns 

~(L) INTACK Pulse width, Low Waveform 8 (17) 30 25 30 ns 

tw(L) ILE Pulse width, Low Waveform 7 (42) 17 15 12 ns 

NOTES: 
1. These numbers indicate that the address inputs have a negative setup time and could not be valid 4ns after the falling edge of the CP clock. It is suggested that 

"fil2 be used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SIT1 to enable Address Bus 1. This will insure that setup time for 
Address Bus 1 is not violated. 

2. Numbers in round brackets in the TEST CONDITIONS column correspond to numbers (in circles) in AC WAVEFORMS 
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AC WAVEFORMS 

CP 
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Waveform 1. CP Timing 

l--0--f 
Waveform 2. MR Timing 

NOTE: For all waveforms, V M = 1.SV. 
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AC WAVEFORMS 

RfW 

cs-------.. 

Waveform 3. Bus Timing (Read Cycle) 

Waveform 4. Bus Timing (Write Cycle) 

NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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AC WAVEFORMS 

CP 

RAS 

I ,, __ ___,p. 
Waveform 5. Refresh Timing 

CP 

REQ 

RAS 

MUX 

CAS 

SIZ0 , SIZ 1, 

AO• A 1 ------------' 

\ rv. V3M4 DTACK -~~~~~~~~~~~--~'V'~ 

I /'----------110/8/86 

Waveform 6. DRAM Access Timing 

NOTE: For all waveforms, V M = 1.SV. 
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AC WAVEFORMS 

INTRO 1_7 

ILE 

Waveform 7. Interrupt Request Timing 

OS 

Do- D7 

DTACK 

Waveform 8. Interrupt Acknowledge Timing 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUITS AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit 1 for RAS and CAS signals 
RL = 70 Q, CL = 300 pF 

PULSE 
GENERATOR 

Vee 

Test Circuit 2 for microprocessor interface signal 
RL = 500 Q, CL = 50 pF 

PULSE 
GENERATOR 

Test Circuit 3 for DTACK signal 
RL = 500 Q, CL = 50 pF 

DEFINITIONS 

7.0V 

RL 

RL = Load resistor; see AC CHARACTERISTICS for 

value. 

CL = Load capacitance includes jig and probe capaci

tance; see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 
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----tw------11 AMP(V) 

----1w---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 
• Provides refresh and multiplexed 

row and column addresses for 
DRAMs 

• Addressing up to 4MBit DRAMs 
• Compatible with 74F1761 DIVC and 

other DRAM controllers 
• High-performance outputs 
• High-speed address multiplexing 
• On-chip 11-bit refresh counter 

PRODUCT DESCRIPTION 

The Signetics Memory Address Multi
plexer is designed for use in very high per
formance dynamic RAM applications. In 
addition to multiplexing row and column 
addresses, the device also generates and 
multiplexes refresh addresses. Though 
specifically designed to be used with the 
74F1761, DRAM and Interrupt Vector 
Controller, it may be used with any other 
custom or standard DRAM timing control
ler chip. 

The 'F1762 contains 22 address inputs 
(RA0 - RA10) and (CA0 - CA10), an 11-bit 
refresh counter, and eleven 3-to-1 multi
plexers. The multiplexed row, column or 
refresh address is output on the eleven 
high-performance outputs (MA0 - MA10). 
This enables direct addressing of up to 
4MBit dynamic RAMs. Combined with the 
'F1761, the 'F1762 provides a complete 
4MBit DRAM and interrupt control 
solution. This solution can control dynamic 
RAMs with access times down to 40ns. 

FUNCTIONAL DESCRIPTION 

Functionally, the 'F1762 Memory Address 
Multiplexer is quite simple. Referring to the 
logic diagram, the 11-bit Refresh Counter 
is controlled by the COUNT input, which 

Amil 10 1 QRQ 

FAST 74Fl 762 
Memory Address Multiplexer 
Product Specification 

TYPE TYPICAL DELAY 
TYPICAL SUPPL V CURRENT 

(TOTAL) 

N74F1762 5.3ns 90mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee =5V±10%; TA =0°C to +70°C 

Plastic DIP N74F1762N 

PLCC 44 N74F1762A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

RAO - RA10 Row address inputs 1.0/1.0 20µA/0.6mA 

CA0 - CA10 Column address inputs 1.0/1.0 20µA/0.6mA 

MAO - MA10 DRAM address outputs NIA 15mA/20mA 

REFEN Refresh enable input 1.0/1.0 20µA/0.6mA 

MUX Row/column select input 1.0/1.0 20µA/0.6mA 

COUNT Refresh address count input 1.0/1.0 20µA/0.6mA 

MR Refresh counter reset input 1.0/1.0 20µA/0.6mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. FAST Unit 
Loads do not correspond to DRAM Input Loads. See Functional Description for details. 

increments the value stored in the refresh 
counter on every Low to High transition. 
When the 'F1762 is used with the 'F1761, 
this pin is usually connected to the REFEN 
input, so that at the end of every refresh 
cycle, the refresh counter will be incre
mented. The Master Reset (MR) input 
clears the contents of the refresh counter, 
and may be used for diagnostic testing or 
initializing after power-up. The eleven 3-
to-1 multiplexers are controlled by the 
MUX and REFEN inputs. When REFEN is 
asserted, regardless of the state of the 
MUX signal, the contents of the internal 
refresh counter are inverted and asserted 
at the MA - MA1 outputs. When REFEN 
is negate8, the tw.Jx signal controls which 

set of address inputs will be propagated to 
the outputs. With MUX Low, the Row Ad
dress inputs (RA0 - R~) ~be inverted 
and asserted at the MA0 - MA10 outputs. 
When MUX is High, the Column Ad
dresses (CA0 - CA10) will be correspond
ingly asserted. 

The MA0 - MA10 outputs have specialized 
drivers to switch 70 ohm transmission 
lines (typical of DRAM arrays) on the 
incident edge, thus improving overall 
system performance. For more informa
tion on the driving characteristics, please 
refer to the DC electrical characteristics 
and also Signetics application note num
ber AN218. 
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Memory Address Multiplexer 

LOGIC DIAGRAM 

CAO 

COUNT 

MR 

RA10 

PIN CONFIGURATION 

N Package 

April 10, 1989 

CA 0 
RA 0 

MA 0 
MA 1 

MA 2 
MA 3 
MA 4 
MA 5 

GND 

GND 

MA 6 
MA 7 
MA 8 
MA 9 

MA 10 

MUX 

REFEN 

COUNT 

MR 
CA

10 

a - - -

11 TOTAL 

a 
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1 11 TOTAL 
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Memory Address Multiplexer FAST 74Fl 762 

PIN DESCRIPTION 

PINS 
SYMBOL TYPE NAME AND FUNCTION 

DIP PLCC 

39, 1, 3, 43, 1, 3, 

RA
0

- RA10 
5, 7, 9, 12, 5, 7, 9, 14, 

I 
Row Address Inputs. When REFEN is negated and MUX is Low, these inputs are 

14, 16, 18, 16, 18, 20, inverted and propagated to the MA
0

- MA
10 

outputs. 
20 22 

40, 2, 4, 44, 2, 4, 

CA
0 

- CA
10 

6, 8, 10, 6, 8, 10, 
I 

Column Address Inputs. When REFEN is negated and MUX is High, these inputs are 
13, 15, 17, 15, 17, 19, inverted and propagated to the MA

0
- MA

10 
outputs. 

19, 21 21, 23 

38,37,36, 42, 41, 40, 
Active Low Memory Address Outputs. These outputs contain the address from either the 

MAO- MA10 
35, 34, 33, 39,38, 37, 

0 internal refresh counter, the Row Address inputs, or the Column Address inputs 
30, 29, 28, 32, 31, 30, 

depending on the state of the REFEN and MUX signal inputs. 
27,26 29,28 

REFEN 24 26 I 
Active Low Refresh Enable Input. When asserted, the address contained in the internal 
refresh counter is asserted on the MA

0 
- MA

10 
outputs. 

Row I Column Address Multiplex Input. If REFEN is High, this signal will multiplex the 
MUX 25 27 I inverted Row or Column address inputs on the MA

0
- MA10 outputs when it is asserted 

Low or High respectively. 

COUNT 23 25 I 
Refresh Counter Count Clock Input. A Low to High transition on this input will increment 
the internal refresh counter by one regardless of the state of REFEN input. 

MR 22 24 I 
Active High Refresh Counter Master Reset Input. A High level on this input will reset the 
internal refresh counter to all zeros. 

Vee 11 11, 12, 13 +5V ± 10% Supply input. 

GND 31,32 
33, 34, 35, 

Ground. 36 

FUNCTION TABLE 

INPUTS OUTPUTS COUNTER 

MR COUNT MUX RE FEN RA_n_ CA_n_ MA_n_ COUNTER CONTENTS 

H x x x x x UN* Reset to 0 

L i x x x x UN* Increment by 1 

H x x L x x L Reset to 0 
COUNTER 

L x x L x x CONTENTS Unchanged 

L x L H L x H Unchanged 

L x L H H x L Unchanged 

L x H H x L H Unchanged 

L x H H x H L Unchanged 

*The state of the outputs is dependant on the state of the MUX and RITrn inputs. The Counter is reset any time MR is High, and if MR is Low, it is incremented 
on every low to high transistion of COUNT. 

UN = Unspecified 

H = High level voltage 

L = Low level voltage 

X = Don't care 

i = Low-to-High transition 
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Memory Address Multiplexer FAST 74Fl 762 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful lite ot the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1ouT Current applied to output in Low output state 120 mA 

TA Operating tree-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -15 mA 

1oL Low-level output current 20 mA 

TA Operating tree-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS 

TEST CONDITIONS 1 
LIMITS 

!SYMBOL PARAMETER UNIT 
Min Typ2 Max 

Vee= MIN, ±10%Vcc 2.5 3.2 v 

VOH High-level output voltage3 
VIL= MAX, 

IOH =-15mA 
±5%Vcc 2.7 3.4 v 

V1H =MIN 10 H2 = -35mA ±5%Vcc 2.4 v 

Vee= MIN, ±10%Vcc 0.35 0.5 v 

VOL Low-level output voltage 4 VIL= MAX, 
IOL = 24mA 

±5%Vcc 0.35 0.5 v 

V1H =MIN 10 L2 = 60mA ±5%Vcc 0.45 0.8 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

'1 Low-level output voltage Vee= o.ov.v1 = 7.ov 100 µA 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

105 Output current V CC = MAX, V OUT = 2.25V -30 -120 mA 

f 

1ccH 55 80 mA 
1cc Supply current (total) 

1ccL 

Vee= MAX 
90 120 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25°C. 
3. 10 H2 is the current necessary to guarantee a Low-to-High transition in a 70Q transmission line. 
4. 10 L2 is the current necessary to guarantee a High-to-Low transition in a 70Q transmission line. 
5. The output conditions have been chosen to produce a current that closely approximates one-half of the short circuit current, 108 . 
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Memory Address Multiplexer 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv 

CL= 300pF 
RL = 70Q 

Min Typ Max 

tPLH Propagation delay, MUX(i) to 2.0 4.5 7.5 
MA

0 
- MA

10
, (column address) valid Waveform 3 2.5 5.0 8.0 tPHL 

tPLH Propagation delay, MUX(.!) to 4.0 6.5 9.5 
MA

0 
- MA

10
, (row address) valid Waveform 3 2.0 4.5 7.5 tPHL 

tPLH Propagation delay, 2.0 4.3 7.5 
REFEN (i) to MA

0 
- MA

10 
Waveform 2 2.0 4.5 8.0 tPHL 

tPLH REFEN (!) to MA0 - MA
10 

4.0 6.9 10.5 
Waveform 2 7.5 tPHL (refresh address) valid 2.0 4.7 

tPLH Propagation delay, 1.0 3.0 6.0 
RA

0 
- RA

10 
to MA0 - MA

10 
Waveform 4 0.5 2.2 5.0 tPHL 

tPLH Propagation delay, 1.0 3.0 6.0 
CA

0 
- CA

10 
to MA

0 
- MA

10 
Waveform 5 0.5 2.2 5.0 tPHL 

tPLH COUNT (i) to MA
0 

- MA
10 Waveform 2 2.0 15.0 35.0 

tPHL (refresh address) valid 

tPHL 
Propagation delay, 

Waveform 1 3.0 5.8 10.5 
MR(i) to MA

0 
- MA10 

tw(H) COUNT pulse width, High Waveform 2 5.0 

tw(L) COUNT pulse width, Low Waveform 2 5.0 

tw(H) MR Pulse width Waveform 1 5.0 

tree 
Recovery time, 

Waveform 1 5.0 l MR(.!) to COUNT (1') 

AC WAVEFORMS 

REF EN 

COUNT 

MR 

Waveform 1. Waveforms Showing Master Reset Timing 
NOTE: For all waveforms, V M = 1.SV. 

Product Specification 

FAST 74Fl 762 

TA= 0°C to +70°C 
Vee= sv ±10% 

UNIT CL= 300pF 

RL = 70Q 

Min Max 

2.0 8.0 
2.5 11.0 

ns 

3.0 10.5 
2.0 7.5 

ns 

2.0 8.5 
2.0 11.0 

ns 

3.5 11.0 
2.0 8.0 

ns 

1.0 6.5 
0.5 5.5 

ns 

1.0 6.5 
0.5 5.5 

ns 

2.0 40.0 ns 

2.5 11.0 ns 

5.0 ns 

5.0 ns 

5.0 ns 

5.0 ns 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Memory Address Multiplexer FAST 74Fl 762 

AC WAVEFORMS 

COUNT 

t PLH t PLH 

or ~/ .___ or ~/ 

-----t-P-HL-~--Yu ··~ "'-------

Waveform 2. Waveforms Showing Refresh Timing 

\ ___ _ 
MUX 

V M Data on RA a RA 101nputa Data on CA a CA 1olnputa 

Waveform 3. Waveforms Showing Address Multiplexing Timing 

REFEN _J 
VALID 

MUX 

I PLH 
,.______ or -----

I PHL 

Waveform 4. Waveforms Showing RA 0 - RA 10 to MA0 - to MA10 Propagation Delay 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Memory Address Multiplexer 

AC WAVEFORMS 

Cl\, 

REFEN 

-CA 
10 

MUX 

_/ 
VALID 

I PLH 
1.----- or -----

I PHL 

Waveform 4. Waveforms Showing CA0 • CA10 to MA0 ·to MA10 Propagation Delay 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

tw 

tTHL(tf) 

tn.H(t~ 

tw 

VM = 1.5V 

Input Pulse Definition 

Product Specification 

FAST 74Fl 762 

AMP(V) 

ov 

ov 

DEFINITIONS 
INPUT PULSE REQUIREMENTS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Ar= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 10, 1989 

FAMILY 
Amplitude 

74F 3.0V 

6-901 

Rep.Rate tw 1TLH 1THL 

1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• DRAM signal timing generator 

• Automatic refresh circuitry 

• Selectable row address 
hold and RAS precharge times 

• Supports page mode accesses 

• Controls 1 MBit DRAMs 

• Intelligent burst-mode refresh 
after page-mode access cycles 

PRODUCT DESCRIPTION 

The Signetics Intelligent Dynamic RAM 
Controller is a 1 MBit, single-port version 
of the popular 7 4F764 Dual Port Dynamic 
RAM Controller. It contains automatic 
signal timing, address multiplexing and 
refresh control required for interfacing 
with dynamic RAMs. Additional features 
have been added to this device to take 
advantage of technological advances in 
Dynamic RAMs. A Page-Mode access 
pin allows the user to assert RAS for the 
entire access cycle rather than the pre
defined four-clock-cycle pulse width used 
for normal random access cycles. In 
addition, the user has the ability to select 
the RAS precharge time and Row-Ad
dress Hold time to fit the particular 
DRAMs being used. DTACK has been 
modified from previous family parts to 
become a negative true, tri-stated output. 
The options for latched or unlatched 
address are contained on a single device 
by the addition of an Address Latch 
Enable (ALE) input. Finally, a burst re
fresh monitor has been added to ensure 
complete refreshing after lengthy page
mode access cycles. With a maximum 
clock frequency of 100 MHz, the F1763 is 
capable of driving DRAM arrays with 
access times down to 40 nsec. 

May 12, 1989 

FAST 74Fl 763 
Intelligent DRAM Controller 
(IDC) 

Preliminary Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F1763 100 MHz 150 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

V cc = SV ± 10%; TA :0°C to 70°C 

48-Pin Plastic DIP N74F1763N 

44-Pin PLCC N74F1763A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L.) LOAD VALUE 

PINS 
HIGH/LOW HIGH/LOW 

REO DRAM Request Input 1.0/1.0 20 µA/0.6 mA 

GP Clock Input 1.0/1.0 20 µA/0.6 mA 

PAGE Page Mode Select Input 1.0/1.0 20 µA/0.6 mA 

PRECHRG RAS Precharge Select Input 1.0/1.0 20 µA/0.6 mA 

HLDROW Row Hold Select Input 1.011.0 20 µA/0.6 mA 

DTACK Data Transfer Ack. Output 50180 35 mAl60 mA 

GNT Access Grant Output 50180 35 mA/60 mA 

RCP Refresh Clock Input 1.011.0 20 µAI0.6 mA 

RA
0
-RA

9 Row Address Inputs 1.011.0 20 µA/0.6 mA 

CA0 -CA9 Column Address Inputs 1.011.0 20 µA/0.6 mA 

ALE Address Latch Enable Input 1.011.0 20 µAI0.6 mA 

RAS Row Address Strobe Output NIA 35 mAl60 mA 

GAS Column Address Strobe Output NIA 35 mA/60 mA 

MA
0
-MA

9 DRAM Address Outputs NIA 35 mA/60 mA 

NOTE: 
One (1.0) FAST Unit Load is defined as 20 uA in the HIGH state and 0.6 mA in the LOW 
state. 
FAST Unit Loads do not correspond to DRAM Input Loads. See Functional Description for 
details. 
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Intelligent DRAM Controller (IDC) 

BLOCK DIAGRAM 

~-----<P'! 
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PIN CONFIGURATION 
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GND 11 
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Intelligent DRAM Controller (IDC) FAST 7 4F1763 

PIN DESCRIPTION 

PINS 
SYMBOL TYPE NAME AND FUNCTION 

DIP PLCC 

REQ 48 44 Input 
Active Low Memory Access Request input, must be asserted for the entire DRAM 
access cycle. REQ is sampled on the rising edge of the CP clock. 

GNT 1 1 Input 
Active High Grant output. When High indicates that a DRAM access cycle has 
begun. Asserted from the rising edge of the CP clock. 

PAGE 47 43 Input 
Active Low Page-Mode Access input. Forces the IDC to keep RAS asserted for as 
long as the PAGE input is Low. 

Row Address Hold input. If.Low will configure the IDC to maintain the row ad-
HLDROW 2 2 Input dresses for a full CP clock cycle after RAS is asserted. If High will program the IDC 

to maintain row addresses for a 1 /2 CP clock cycle. 

PRECHRG 3 3 Input 
RAS Precharge input. A Low will program the IDC to guarantee a minimum of 4 
CP clock cycles of precharge. A High will guarantee 3 clock cycles of precharge. 

CP 46 42 Input Clock input. Used by the.Controller for all timing and arbitration functions. 

RCP 45 41 Input 
Refresh Clock input. Divided internally by 64 to produce an internal Refresh 
Request. 

DTACK 2 2 Output 
Active Low, 3-state Data Transfer Acknowledge output. Enabled by the REQ input 
and asserted four clock cycles after the assertion of RAS. 

44,42, 40, 38, 
40,35, 36, 33, 

RA0-RA
9 

33,31, 31, 29, Inputs Row Address inputs. Propagated to the MA0_9 outputs when GNT is asserted. 
29,27, 27, 25, 
25,23 23,21 

43,41, 39, 37, 
39,34, 35, 32, Column Address inputs. Propagated to the MA0_9outputs 1 CP clock cycle after 

CA
0
-CA

9 
32,30, 30, 28, Inputs 

RAS is asserted, if HLDROW=O or 1/2 clock cycle later if HLDROW is 1. 28,26, 26, 24, 
24,22 22,20 

Active Low Row Address Strobe. Asserted for four clock cycles during each 

RAS 4 4 Output 
refresh cycle. Also asserted for four clock cycles during processor access if the 
PAGE input is false. If PAGE is true, RAS is negated upon negation of PAGE or 
REQ, whichever occurs first. 

Active Low Column Address Strobe. Asserted 1 CP clock cycle after RAS if 

GAS 5 5 Output HLDROW=1, or 11/2 clock cycle later if HLDROW=O. Negated upon negation of 
REQ. 

7-9, 7-10, 
DRAM multiplexed address outputs. Row and column addresses asserted on 

MA
0
-MA

9 
Output these pins during an access cycle. Refresh counter addresses presented on these 

14-19 13-18 outputs during refresh cycles. 

Active Low Address Latch Enable input. A Low on this pin will cause the address 
ALE 21 19 Input latches to be transparent. A Low to High transition will latch the RA

0
_
9 

& CA
0

_
9 

inputs. 

Vee 36-38 34 +5 V ± 10% Supply Input. 

GND 11-14 11, 12 Ground 
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Intelligent DRAM Controller (IDC) 

FUNCTIONAL DESCRIPTION 
The 7 4F1763 1 Megabit Intelligent 
DRAM Controller (IDC) is a synchronous 
device with all signal timing being a 
function of the CP input clock. 

Arbitration: 
When a memory access request (REQ) 
is asserted and sampled by the IDC, 
internal arbitration takes place between 
this request and any pending refresh 
requests. Refresh always has priority 
over a memory access cycle and is serv
iced either immediately or following the 
current memory access cycle (if any). 
The IDC will perform a refresh cycle im
mediately when it becomes due if it is not 
performing a memory access cycle. If a 
memory refresh becomes due during a 
memory access cycle the controller will 
wait until after its completion before start
ing a refresh cycle. Similarly, if a memory 
access request is made when a refresh 
cycle is in process, the DRAM controller 
will wait until the cycle is completed be
fore granting access to the requesting 
processor. If no refresh cycle is in proc
ess, and the RAS precharge require
ment of the DRAM has been satisfied, 
the access will be granted within one 
clock cycle of the CP clock . The Grant 
(GNT) output goes high at this time to 
indicate the start of a memory access 
cycle. 

Address multiplexing: 
The row (RA

0
_
9

) and column (CA
0

_
9

) 

address inputs may be latched at any 
time using the ALE input pin. Otherwise 
the ALE input should remain Low to allow 
the addresses to propagate to the MA0-
9 address outputs. When GNT becomes 
valid, the RA0-9 address inputs will have 

May 12, 1989 

already propagated to the MA
0

_
9 

outputs 

forthe row address. At this time, the RAS 
output becomes valid. One or one-half 
CP clock cycles later (depending on the 
state of the HLDROW input) the CA0-9 
address inputs are propagated to~ 
MA0-9 outputs for a column address. GAS 
is always asserted one and one-half CP 
clock cycles after RAS is asserted. If the 
PAGE input is High, RAS will be negated 
approximately four CP clock cycles after 
its initial assertion. At this time the DTACK 
output becomes valid indicating the com
pletion of a memory access cycle. The 
IDC will maintain the state of all its outputs 
untill the REQ input is negated (see AC 
electrical characteristics). 

Row address hold times: 
If the HLDROW input of the IDC is High 
the row address outputs will remain valid 
1 /2 CP clock cycle after RAS is asserted. 
If the HLDROW input is Low the row 
address outputs will remain valid one CP 
clock cycle after RAS is asserted. 

RAS precharge timing: 
In order to meet the RAS precharge re
quirement of dynamic RAMs, the control
ler will hold-off a subsequent RAS signal 
assertion due to a processor access re
quest or a refresh cycle for four or three full 
CP clock cycles from the previous nega
tion of RAS, depending on the state of the 
PRECHG input. If the PRECHG input is 
Low, RAS remains High for at least 4 CP 
clock cycles. If the PRE CHG input is High 
RAS remains High for at least 3 CP clock 
cycles. 

Refresh timing: 
The refreshing block of the controller func
tions by accepting a refresh clock (RCP) 
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and dividing it down internally by 64 to 
produce an internal refresh request. This 
refresh request is recognized either im
mediately or at the end of a running 
memory access cycle. Due to the possi
bility that page mode access cycles may 
be lengthy, the controller keeps track of 
how many refresh requests have been 
missed by logging them internally (up to 
128) and services any pending refresh 
requests at the end of the memory access 
cycle. The controller performs RAS-only 
refresh cycles until all pending refresh 
requests are depleted. 

Page-mode access: 
Fast accesses to consecutive locations of 
DRAM can be realized by asserting the 
PAGE input while requesting access to 
the memory. In this mode, the controller 
does not automatically negate RAS after 
four CP clock cycles, but keeps it as
serted throughout the access cycle. By 
using external gates, the GAS output can 
be gated on and off while changing the 
column address inputs to the controller, 
which will propagate to the MA

0
_
9 

address 
outputs and provide a new column ad
dress. This is only useful if the ALE input 
is Low, enabling the user to change ad
dresses. This mode can be used with 
DRAMs that support page or nibble mode 
addressing. 

Output driving characteristics: 
Considering thetransm ission line charac
teristic of the DRAM arrays, the outputs of 
the IDC have been designed to provide in
cident-edge switching, needed in high 
performance systems. For more informa
tion on the driving characteristics, please 
refer to Signetics application note num
ber AN218. 
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Intelligent DRAM Controller (IDC) FAST 74F1763 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
" 

VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 120 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Sto.rage temperature -65to+150 oc 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -35 mA 

1oL Low-level output current 60 mA 

TA Operating free-air temperature range 0 70 oc 
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Intelligent DRAM Controller (IDC) FAST 74F1763 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

SYMBOL PARAMETER TEST CONDITIONS 1 

Min 

LIMITS 

Typ2 Max 
UNIT 

Vee= MIN, ±10%Vcc 2.5 v 

VOH High-level output voltage VIL= MAX, 
10H = -15mA 

±5%Vcc 2.7 3.4 v 

V1H =MIN 1oH2 
3 = -35mA ±10%Vcc 2.4 v 

Vee= MIN, ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage I VIL= MAX, 
10 L = 24mA 

±5%Vcc 0.35 0.50 v 

V1H =MIN 1oL2 
4 =60mA ±10%Vcc 0.45 0.80 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

'1 Input current at maximum input voltage Vee =0.0V, v I= 7.0V 100 µA 

11H High-level input current Vee= MAX, vi= 2.7V 20 A 

11L Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

'o Output current5 V cc = MAX, Vo= 2.25V -100 -225 mA 

1cc Supply current (total) Vee= MAX 220 mA 

NOTES: l 
1. For conditions shown as MIN or Mlf'.X, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V,'TA = 25°C. 

3. 10 H2 is the current necessary to guarantee a Low to High transition in a 70n transmission line. 

4. 10 L2 is the current necessary to guarantee a High to Low transition in a 70Q transmission line. 

5. 10 is tested under conditions that produce current approximately one half of the true short-circuit output current (1
05

). 
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Intelligent DRAM Controller (IDC) FAST 74F1763 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA=0°C to +70°C TA =0°C to + 70oC 

NO PARAMETER TEST CONDITIONS 
V cc=+5.0V ± 10% V

00
=+5.0V ±.10% UNIT 

CL=300pF CL=300pF 
RL=70.Q RL=70.Q 

Min Typ Max Min Max 

1 GP clock period (tcp) 10 10 ns 

2 GP clock low time 5 5 ns 

3 GP clock high time 5 5 ns 

4 RGP clock period 100 100 ns 

5 RGP clock low time 10 10 ns 

6 RGP clock high time 10 10 ns 

7 Setup time REQ to CP(i) 2 2 ns 

8 Propagation delay GP(i) to GNT High 5 10 14 5 16 ns 

9 Propagation delay REO(i) to GNT Low 7 12 16 7 18 ns 

10 RA0-9, GA0-9 High or Low set-up to 
fil(i) 

2 2 ns 

11 ALE(i) to RA0-9,GA0-9 High or Low 2 2 ns 

hold 

12 Propagation delay RA0-9,GA0-9 High 4 7 12 4 13 ns 

or Low to MA0-9 

13 Propagation delay REO(i) to MA0-9 7 12 25 7 25 ns 

14 Propagation delay GP(i) to valid MAO- 5 12 17 5 18 ns 

9 (column address) 

15 MA0-9 (row address) hold after RAS(.!.) HLDROW = 1 1/2tcp 1/2tcp ns 

16 Propagation delay GP(i) to RAS(t) 5 10 14 5 16 ns 

17 MA0-9 (row address) hold after RAS(t) HLDROW = 0 1tcp 1tcp ns 

18 RAS Low pulse width PAGE= 1 4tcp 4tcp ns 

19 Propagation delay GP(i) to RAS(i) 6 11 15 6 17 ns 

20 Propagation delay REO(i) to RAS(i) 8 13 17 8 19 ns 

21 Propagation delay GP(t) to GAS(t) 5 10 14 5 16 ns 

22 Propagation delay PAGE(i) to RAS(i) 4 7 12 4 13 ns 

23 Propagation delay RAS(t) to GAS(t) 1.5tcp 1.5tcp 1.5tcp 1.5tcp 1.5tcp ns 

-5 -2 

I 

-5 

24 Propagation delay REO(i) to GAS(i) 6 11 

I 

15 6 17 ns 

_[ 
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Intelligent DRAM Controller (IDC) FAST 7 4F1 763 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA=0°C to +70°C TA=0°C to +70°C 

NO PARAMETER TEST CONDITIONS 
V

00
=+5.0V .:t10% V

00
=+5.0V ±10% 

CL=300pF CL=300pF UNIT 
RL=70Q RL=70Q 

Min Typ Max Min Max 

25 Set-up time PAGE(J.) to CP(i) 2 2 

26 Propagation delay CP(i) to DTACK (J.) 5 10 14 5 16 
ns 

Propagation delay REO(J.) to DTACK(i) 14 
ns 

27 12 

Propagation delay RAS(J.) to DTACK(J.) ns 
28 4tcp 

29 Propagation delay REO(i) to DT ACK(3- 12 14 
ns 

state) 
ns 

30 MA0-9 (refresh address) set-up to RAS(J.) PRECHRG =1 1/2tcp 

MA0-9 (refresh address) set-up to RAS(J.) 
ns 

31 PRECHRG = 0 1/2tcp 

32 MA0-9 (refresh address) hold after RAS(J.) PRECHRG = 1 1tcp Hep Hep 
ns 

1tcp Hep 
+20 +30 +35 ns 

33 MA0-9 (refresh address) hold after RAS(J.) PRECHRG = 0 1tcp Hep Hep Hep Hep 
+20 +30 +35 ns 

34 RAS high (precharge) time PRECHRG = 0 4tcp 4tcp 

35 RAS low time PRECHRG = 0 4tcp 4tcp 
ns 

36 RAS high (precharge) time PRECHRG = 1 3tcp 3tcp 
ns 

37 RAS low time PRECHRG = 1 4tcp 4tcp 
ns 

ns 

I 
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Intelligent DRAM Controller (IDC) FAST74F1763 

TIMING DIAGRAM 

CP 

RCP 

Figure 1: Clock cycle Timing 

CP 

7 

REQ 

8 

GNT 

ALE 

RA0-9, 
CA0-9 

MA0-9 

18 
RAS 

23 

CAS 

25 

PAGE 

3-State 
DTACK 29 

Figure 2: Memory access cycle timing 

Note 1: If the RA0-9 & CA0-9 address inputs are not latched, they should remain valid until the corresponding REQ is negated. 
Note 2: MA0-9 outputs will contain the present row address on the RA0-9 inputs or the last row address latched into the device. 
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Intelligent DRAM Controller (IDC) 

TIMING DIAGRAM 

CP 

GNT 

RA0·9 

CA0-9 

MA0·9 

RAS _J 

3-State 

34 
36 

PRECHlltM 

Preliminary Specification 

FAST 7 4F1 763 

NEXT REFRESH ADDRESS 

35 

f 
37 

1 
t t t 

PIECHRG:O PRECHRG:1 PRECHRG:O 

Figure 3: Refresh cycle timing following a memory access cycle 

Note 3: REQ input is a don't care during a memory refresh cycle. If REQ is asserted during a refresh cycle, it will be recognized at the first 
rising CP clock edge, but GNT will not be assertod until after the completion of the refresh cycle (see Figure 4). 

Note 4: RA0-9 & CA0-9 address inputs may bo latched at anytime during a memory refresh cycle. However, a memory access cycle will 
not begin until after the completion of the refresh cycle. 

Note 5: RA0-9 & CA0-9 are don't care during a rnomory refresh cycle. 
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Intelligent DRAM Controller (IDC) FAST 7 4F1 763 

TIMING DIAGRAM 

RA0·9, i::w:::w:::w~~~~~~"""~::\lr-:=-'1,<;"C~~fu~~=m~~~~~""""'~"""'"""'"""'~"""'"""'c:<.:":'c:<.:":'~~~ 
CA0·9 c.:.:.~~.:..:...>.:.:...>.:..:..:~"""""',.,._,.,,.,._,.,:>.>.:..~1 '-----''..,.,.:..:.o.,,..,,..i..,..,,.,~.....,......,...,.,,....,,_,,,,..,..,.:>.>.:..,,..,.,..,,.,.,,.,,.,.,,~,.,..,..,"""""'~~""""'""'"'">..3..>."""'""'~.,,.,.,,.:...:..:.~ 

MAIJ.9 AEFN;llltADOAEa YAUDCClUlllADOAEa 

PREClllW PAECll!ll.1 

w'~~---,''7--~~~~~~~~--+~~~~~~---r~-1a~~t-~~--t--i.-~~-1r+--+-~ 

-21 
.._ ________ 34------t--:i.---23 

25 

29 
. ....._ ___ _,. 3·State 

Figure 4: Memory access cycle timing following a refresh cycle 

Note 6: If RA0-9 & CA0-9 address inputs are not latched, they should remain valid until the corresponding REO is negated. 
Note 7: MA0-9 outputs will contain the present row address on the RA0-9 inputs or the last row address latched into the device. 
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FEATURES 
• Allows two microprocessors to 

access the same bank of dynamic 
RAM 

• Performs arbitration, signal timing, 
address multiplexing and refresh 

• 10 address output pins allow direct 
control of up to 1 Mblt dynamic 
RAMs 

• External address multiplexing 
enables control of 4Mbit (or greater) 
dynamic RAMs 

• Separate refresh clock allows 
adjustable refresh timing 

• 74F1764/F1764-1 have on-chip 20-bit 
address Input latch 

• Allows control of dynamic RAMS 
with row access times down to 40ns 

• 74F1764/F1765 output drivers 
designed for Incident wave switch
ing 

• 74F1764-1/F1765-1 output drivers 
designed for first reflected wave 
switching 

DESCRIPTION 
The 74F176411765 DRAM Dual-ported 
Controller is a high speed synchronous 
dual-port arbiter and timing generator that 
allows two microprocessors, microcon
trollers, or any other memory accessing 
device to share the same block of DRAM. 
The device performs arbitration, signal 
timing, address multiplexing, and refresh 
address generation, replacing up to 25 
discrete devices. 

74F1764 vs 74F1765 

The 7 4F1764 though functionally and pin to 
pin compatible with the 74F1765 differs 
from the later in that it has an on-chip 
address input latch. This is useful in sys
tems that have unlatched or multiplexed 

FAST 74Fl 764/1765 
74Fl 764-1 /1765-1 

I Megabit DRAM Dual-Ported 
Controller 
Product Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F1764/1765 150MHz 150mA 

74F1764-1/1765-1 150MHz 125mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

48-Pin Plastic DIP N74F1764N, N74F1765N, N74F1764-1N, N74F1765-1N 

44-Pin PLCC N74F1764A, N74F1765A, N74F1764-1A, N74F1765-1A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

RA0 - RA9 
Row address inputs 1.0/1.0 20µA/0.6mA 

CA0 - CA9 
Column address inputs 1.0/1.0 20µA/0.6mA 

RE0
1

, RE0
2 

Memory access request inputs 1.0/1.0 20µA/0.6mA 

CP Clock input 1.0/1.0 20µA/0.6mA 

RCP Refresh clock input 1.0/1.0 20µA/0.6mA 

'F176411765 750/40 15.0mA/24mA 
SEL1, SE~ Select outputs 

'F1764-1/1765-1 1000/13.3" 20.0mA/SmA 

'F1764/1765 750/40 15.0mA/24mA 
MA

0
- MA

9 
Memory address outputs 

'F1764-1/1765-1 1000/13.3 20.0mA/SmA 

'F1764/1765 750/40 15.0mA/24mA 
GNT Grant output 

'F1764-1/1765-1 1000113.3 20.0mA/SmA 

'F1764/1765 750/40 15.0mA/24mA 
RA5 Row address strobe output 

'F1764-1/1765-1 1000/13.3 20.0mA/8mA 

'F1764/1765 750/40 15.0mA/24mA 
WG Write gate output 

'F 1764-111765-1 1000/13.3 20.0mA/8mA 

'F1764/1765 Column address 750/40 15.0mA/24mA 
CASEi\J' 

'F1764-1/1765-1 strobe enable output 1000/13.3 20.0mA/8mA 

'F1764/1765 Data transfer acknowledge 750/40 15.0mA/24mA 
DTACK 

'F1764-1/1765-1 output 1000/13.3 20.0mA/8mA 

address and data bus. NOTE: 
1.0ne (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state 

May 11, 1989 6-913 853-1311-96115 
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l Megabit DRAM Dual-Ported Controllers FAST 74Fl 764, 74Fl 765, 
74Fl764-l, 74F1765-l 

DIP PIN CONFIGURATION PLCC PIN CONFIGURATION 

NC RCP 

RA 0 WG 

CA 0 
GNT 

RA 1 
CASEN 

CA 1 DTACK 

RA 2 RAS 

CA 2 MA0 

RA 3 
MA1 

CA 3 MA2 

RA 4 GND 

CA 4 
GND 

Vee GND 

Vee MA3 

Vee MA4 

RA 5 MA 5 

CA 5 MA6 

RA 6 MA7 

CA 6 MA8 

RA 7 MAg 

CA 7 CP 

CA 3 CA4 RA 5 
RA3 RA4 Vee CA 5 

RA 8 SEL2 TOP VIEW 

CA 8 REa 2 

RAg REQ 1 

CAg SEL1 

TOP VIEW 

LOGIC SYMBOL for N Package 

1 2 3 4 5 6 7 8 9 10 11 15 16 17 18 19 20 21 22 23 24 

26 
27 
29 
48 

Vee= pin 12, 13, 14 

GND = pin 37, 38, 39 

May 11, 1989 

REQ 1 
REQ 2 
CP 
ReP 

42 41 40 36 35 34 33 32 31 30 

6-914 

SEL1 0--25 
SEL2 28 
RAS 43 

DTAeK -44 
eASEN 0--45 

GNT 46 
WG -47 

MA8 

MAg 

CP 

SEL2 

REQ 2 

RE01 

SEL1 

CA 9 

RAg 

CA 8 
RA 8 
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l Megabit DRAM Dual-Ported Controllers FAST 74Fl 764, 74Fl 765, 
7 4Fl 764-1, 7 4Fl 765-1 

PIN DESCRIPTION 

SYMBOL PINS TYPE 
DIP PLCC 

NAME AND FUNCTION 
1--~~-+-~~-t--~-t-~~-+~~~~~~~~-------------~-----~~-~~~~~~~~~~~~~ 

WG 

May 11, 1989 

2 1 

4 3 

6 

8 

10 
15 
17 

47 

45 

5 
7 
9 
12 
14 
16 
18 
20 
2 
4 

6 
8 
10 
13 
15 
17 

19 
21 
23 
24 
26 

44 

22 

25 

38 
37 
36 
33 
32 
31 
30 
29 
28 
27 
42 

39 

43 

41 

Inputs Address inputs used to generate memory row address 

Inputs Address inputs used to generate memory column address 

Outputs Memory address outputs designed to drive address lines of the DRAM 

I 

Output 

Output 
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l Megabit DRAM Dual-Ported Controllers 

ARCHITECTURE 
The 74F1764/1765 1 Megabit DRAM 
dual-ported controller is a synchronous 
device, with all signal generation being a 
function of the input clock (CP). 

The 'F1764/1765 arbitration logic is di
vided into two stages. The first stage 
controls which one of the two REQ inputs 
will be serviced by activating the corre
sponding SEL output. This arbitration 
takes place irrespective of whether or not 
a refresh cycle is in progress The arbitra
tion is accomplished by sampling the 
RE0

1 
and REQ inputs on differenrt 

edges of the CP clock. REQ
1 

is sampled 
on the rising edge and RE0

2 
on the falling 

edge ( refer to Figure 1 and 2). 

Therefore, if access to the DRAM is re
quested by both processors at the same 
time, the contention is automatically re
solved. The internal flip-flops of the de
vice used in the arbitration process have 
been chosen for their immunity to metas
table conditions. 

The second stage of arbitration selects 
between the selected processor and any 
internal refresh request. Refresh always 
has priority and is serviced immediately 
after the current cycle is completed (if 
needed). This arbitration stage also indi
cates the start of an access cycle by 
asserting the GNT output. 

The Refresh Clock (RCP) input deter
mines the period for each row. This clock 
may be held in the High state for external 
or no refresh applications. When used, a 
refresh request is internally generated 

BLOCK DIAGRAM 

DTACK 

CP 

RCP 

GNT 

every 64 RCP cycles. The refresh 
counter is inc rem anted at the end of every 
refresh cycle, and provides the refresh 
address. 

Since SEL outputs indicate which one of 
the two memory accessing devices has 
been selected to be serviced, these pro
vide an indication of which processor's 
address bus should be asserted at the 
controller address inputs. A Data Trans
fer Acknowledge (DTACK) signal is gen
erated by the timing logic and either this 
signal or GNT may be used with the SEL 
outputs to indicate the end or beginning of 
an access cycle for each processor. 

FUNCTIONAL DESCRIPTION 
As described earlier, the timing, arbitra
tion, refresh and multiplexing functions 
provided by the controller are all derived 
from the CP input. The period of this clock 
should be set equal to: 
(tras (of the DRAM) + 16-5 )/4 plus any 
system guard-band required. 

For the 7 4F1764-1 /1765-1 the CP clock 
input period should be equal to: 
(Tras (of the DRAM)+ 22-10 )/4 plus any 
system guard-band required. 

A microprocessor requests access to the 
DRAM by activating the appropriate REQ 
input. If a refresh cycle is not in process 
and~other request input is not active, 
the SEL output corresponding to the ac
tive REQ input will be asserted to indicate 
the selected processor. The GNT output 
then goes High to indicate the start of a 
memory access cycle. If however, a re-

RAS 

WG 
CA SEN 

* LATCH AVAILABLE ONL V ON THE F 1764/ 1764-1 
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fresh cycle is in process, and there is only 
one active REQ input, the SEL output cor
responding to the active input REQ will be 
asserted but the GNT output will not go 
High until the completion of the refresh 
cycle (see Figures 8 and 9). 

When the device is servicing a memory 
access cycle and a memory access is 
also requested by the other processor 
before the current cycle is completed, the 
SELoutput for the other processor will not 
be issued, though GNT is asserted at that 
time, because the other processor is per
forming an access cycle. This will insure 
that there is no contention on the address 
bus, i.e., the address bus is not driven by 
both processors at the same time. 

Following the completion of the cu.rrent 
memory access cycle, the SEL output 
corresponding to the awaiting REQ input 
will be asserted, followed by the GNT 
output. If ,however, there are any pending 
refresh requests, assertion of the GNT 
output will be held OFF until the refresh 
has been serviced. 

When GNT goes High, the RA0-RA9 and 
CA -CA address input to the 'Fl 764/ 
'F1 ~64-f are latched internally and the 
RA0-RA9 signals are propagated to the 
MA

0
-MA9 outputs. The address inputs 

are not latched by the 74F1765/F1765-1 
and therefore, RA0-RA9 inputs propagate 
directly to the MA

0
-MA

9 
outputs. 

A half-clock cycle is allowed for the ad
dress signals to propagate through to the 
outputs, after which the RAS output is 
asserted. 



Signetics FAST Products 

1 Megabit DRAM Dual-Ported Controllers 

One clock cycle later, the CA
0
-CA

9 
latch 

outputs on the 'F1 764 and 'F 1764-1 or 
CA

0
-CA9 inputs to the 'F1 765 and 'F1765-

1 are selected and propagated to the 
MA

0
-MA

9 
outputs. The Write Gate (WG) 

output becomes valid at this time to indi
cate the proper time to gate the Write 
signal from the selected processor to the 
DRAM to perform an Early Write cycle. 

A half-clock cycle is again allowed for the 
CA

0
-CA9 signals to propagate and stabil-

ize. CASEN then becomes valid. CASEN 
can be used as CAS output or decoded 
with higher order address signals to pro
duce multiple CAS signals. After CASEN 

TIMING SEQUENCE 

A' RE02 sampled 

is valid, the controller will wait for 2 and 
one-half clock cycles before negating 
RAS, making a total RAS pulse width of 
approximately 4 clock cycles. Since this 
width matches the standard DRAM ac
cess time, the controller next asserts 
DTACK output, indicating that valid data 
is on the DRAM data lines or that a 
memory access cycle is complete. 
DTACK may be used to assert valid data 
transfer acknowledge for processors 
requiring this signal (i.e., the 68000 family 
of processors). 

All controller output signals are held in this 
final state until the selected processor 

Product Specification 

FAST 74Fl 764, 74Fl 765, 
74F1764- l, 74Fl765-1 

withdraws its request by driving its REQ 
input High. 
When the request is withdrawn, internal 
synchronization takes place, the control
ler output signals become inactive, and 
any pending memory access or refresh 
cycles are serviced. 

A refresh cycle is serviced by propagating 
the 10 refresh counter address signals to 
the MA0-MA

9 
outputs. After a half-clock 

cycle the RAS output is asserted for four 
cycles and then negated for three clock 
cycles to meet the RAS precharge re
quirements of the DRAMS (see Figures 3 
and 4). 

A REQ
1 

sampled __ __ 
SE~ tr.iggered (SEL

1 
triggered by RE0

1 
sample circuitry) (RE02 disabled by SEL1 circuitry) 

B GN I triggered 
RA

0
-RA

9 
and CA

0
-CA

9 
latched (input address latch triggered by GNT circuitry)* 

RA
0
-RA

9 
propagate to MA

0
-MA

9 
outputs 

C RAS triggered 
D WG triggered 

CA0-CA9 selected and propagated to MA0-MA9 outputs 
E CASEN triggered 
F RAS negated 

DT ACK triggered 

•Only on 'F1764 and 'F1764-1 

uence of Events for REQ Merner Access C cle 

TIMING SEQUENCE 

A' RE0
2 

sampled __ 
SEL1 triggered (SEL

2 
triggered by REQ2 sampling circuitry) 

A REQ1 is not sampled(disabled by SEL
2 

circuitry) 
B GNT triggered 

RA
0
-RA

9 
and CA

0
-CA

9 
latched (input address latch triggered by GNT circuitry)* 

RA0 -RA9 propagate to MA0-MA9 outputs 

C RAS triggered 
D WG triggered 

CA
0
-CA

9 
selected and propagated to MA

0
-MA9 outputs 

E CASEN triggered 
F RAS negated 

DTACK triggered 

• Only on 'F1764 and 'F1764-1 

May 11, 1989 

Figure 2. Sequence of Events for REQ Memory Access Cycle 
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TIMING DIAGRAM 

CP ~ 
RE01 -;_/ 

I I I 
I I I 
I I I 

~~ 
I I 

SEL1 I I 
I I I 

GNT ~t---1\ I I 
I I I 

--ir---t\ I I 
WG I I 

I I I 
I I I 

CASEN i_/ I I 
---n--1 I I 
--n I I 

DTACK : \ I I 

REFREaf
1 

I I I 
I I 

I I I 
~I I I 

REF GNT* I :\ I 
I I 

~l I I I 
'RAS I I l\ I I 
~ 

MAo-MAg ADD HIGH REFRESH ADDRESS n 

REF ADD 
CNTR* REFRESH ADDRESS n 

---t 

Note:*= These are internal signlas only 
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Figure 3. Refresh Cycle Timing Following a REQ1 Memory Access Cycle 
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l Megabit DRAM Dual-Ported Controllers 

TIMING DIAGRAM 
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Figure 4. Refresh Cycle Timing Following a RE02 Memory Access Cycle 
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Signetics FAST Products Product Specification 

l Megabit DRAM Dual-Ported Controllers FAST 74Fl 764, 74Fl 765, 
74Fl 764-1, 74Fl 765-1 

Using 74F1764/1765 AND 74F1764-1/ 
1765-1 TO ADDRESS 4MBIT DRAMS 

The addressing capabilities of the 1 
Megabit DRAM dual-ported controllers 
can be extended to address 4Mbit (or 
greater) DRAMs by using an external 
multiplexer to multiplex additional ad
dress bits. 
Figure 5 shows an application, using an 
external 2-to-1 multiplexer to address 

APPLICATION 

A 1-A22 
ADDRESS 

4Mbit dynamic RAMs. The 10-bit internal 
refresh counter of the controller provides 
1024 row addresses which more than 
meet the refreshing needs for most in
dustry standard 4Mbit DRAMs. There
fore, it is unnecessary to provide for any 
additional refresh address bits for 
'ORAMs with up to 1024 rows. 

Additional address bits ( for larger 
DRAMs) may also be multiplexed 

externally as long as the DRAM refresh
ing requirements do not exceed 1024 row 
addresses. 

The WG output of the controller should be 
used to multiplex between the external 
row and column addresses. However, it 
is important that the propagation delay 
through the external multiplexer does not 
cause column address setup violations 
on the dynamic RAM. 

INPUTS RAO-RA9 

\\Ila CAO-CA9 

May 11. 1989 

A21 A22 

MAO-MA9 ..,_--------~ 

74Fl764/176) 

WG 

4 MBIT 
,---t-.i A 10 DRAM 

ARRAY 

Figure 5. Using the Controller to Address 4Mbit DRAMS 
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TIMING DIAGRAM 

CP 

I I 
RE01 \I I 

I 
RE02 

I I 

I\ : 
I 

SEL
1 

I 
I 

SEL2 
I I I I 
I I I I I :;: GNT 
I I 

I I 

l l \ I 
RAS I 

I I I 
WG I I r: I I 

I l\ CASEN I 
I I 

DTACK I I 
I I I I 
I I I I 

REF ADDRESS XADDRESS LOWX MA
0
-MA

9 

I 
I 
I 
I 

'l 

i-1 
I 

1 
I 
I 

t 

I n 
I 

:r 
I :n 
~ 
I 
I 
l __ u 
I 

: rl 
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TIMING DIAGRAM 
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Product Specification 

FAST 74Fl 764, 74Fl 765, 
74Fl 764-1, 74Fl 765-1 
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Figure 7. Request 2 ( RE02 ) Memory Access Cycle Timing 
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1 Megabit DRAM Dual-Ported Controllers FAST 74Fl 764, 74Fl 765, 
74F1764-l, 74F1765-1 

TIMING DIAGRAM 
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TIMING DIAGRAM 
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Product Specification 

FAST 74Fl764, 74Fl765, 
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l Megabit DRAM Dual-Ported Controllers 

Product Specification 

FAST 74Fl 764, 74Fl 765, 
74Fl764- l, 74Fl765-l 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 500 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

High-level output current 1 74F1764/74F1765 -15 mA 
IOH 

74F1764-1/74F1765-1 -20 mA 

Low-level output current 1 74F1764/74F1765 24 mA 
1oL 

74F1764-1n4F1765-1 8 mA 

TA Operating free-air temperature range 0 70 oc 
NOTES: 
1. Transient currents will exceed these values in actual operation. Please refer to Appendix A for a detailed discussion. 
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l Megabit DRAM. Dual-Ported Controllers 

Product Specification 

FAST 74Fl 764, 74Fl 765, 
74Fl 764-1, 74Fl 765-1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

I 
LIMITS 

SYMBOL PARAMETER TEST CONDITIONS 1 UNIT 
I Min Typ2 Max 

Vee= MIN, 
±10%Vcc 2.5 v 

VOH 10H:;-15mA 74F1764 
VIL= MAX, ±5%Vcc 2.7 v 

74F1765 

VOH2 
3 

High-level output voltage V1H =MIN 10 H2 
3=-35mA ±5%Vcc 2.4 v 

74F1764-1 
Vee= MIN, ±10%Vcc 2.4 2.7 v 

VOH 74F1765-1 
VIL= MAX, loH=-20mA 

±5%Vcc 2.6 3.0 v V1H =MIN 

Vee= MIN, ±10%Vcc 0.35 0.50 v 
74F1764 10 L=24mA 

74F1765 VIL= MAX, ±5%Vcc 0.35 0.50 v 

VOL 
V1H =MIN 10 L2

4=60mA ±5%Vcc 0.45 0.80 v 
Low-level output voltage 

Vee= MIN, ±10%Vcc 0.30 0.50 v 

74F1764-1 VIL= MAX, 
10 L=8mA 

±5%Vcc 0.30 0.50 v 

3 74F17G5-1 V1H :;MIN 
10 L2

3=75mA VOH2 ±5%Vcc 2.1 2.5 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum input voltage Vee =o.ov. v 1 = 7.ov 100 µA 

11H High-level input current V cc =MAX, V1 = 2. 7V 20 µA 

llL Low-level input current V cc =MAX, V1 = 0.5V -0.6 mA 

74F1764 
Vee =MAX -100 -225 mA 

Short-circuit 74F1765 
1os output current5 

74F1764-1 -150 mA 
74F1765-1 Vee =MAX -60 100 

1ccH 74F1764 150 200 mA 

1ccL 
74F1765 165 210 mA 

1cc Supply current 
1ccH 

Vee =MAX 
120 165 mA (total) 74F1764-1 

1ccL 
74F1765-1 125 170 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. Refer to Appendix A. 
4. Refer to Appendix A. 
5. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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l Megabit DRAM Dual-Ported Controllers 

AC ELECTRICAL CHARACTERISTICS for 74F1764/74F1765 

I 
SYMBOL PARAMETER ifEST CONDITION 

(Refer to Timing 
Diagrams) 

Min 
-· 

fMAX Maximum clock frequency 100 

tPLH Propagation delay, CP(G) to SEL
1 5.0 

tPHL Propagation delay, CP(A) to SEL
1 5.0 

tPLH Propagation delay, CP(G') to SEL
2 5.0 

tPHL Propagation delay, CP(A') to SEL2 5.0 

tPLH Propagation delay, CP(B) to GNT 5.0 

tPHL Propagation delay, CP(G or G') to GNT 5.0 

tPLH Propagation delay 5.0 

tPHL CP(B) to MA (row address) 5.0 

tPLH Propagation delay, CP(F or H) to RAS 5.0 

tPHL Propagation delay, CP(C) to RAS 5.0 

tPLH Propagation delay, CP(D) to WG 5.0 

tPHL Propagation delay, CP(G or G') to WG 8.0 

tPLH Propagation delay 5.0 

tPHL CP(D) to MA (column address) 5.0 

tPLH Propagation delay, CP(G or G') to CASEN 7.0 

tPHL Propagation delay, CP(E) to CASEN 5.0 

tPLH Propagation delay, CP(F) to DTACK 5.0 

tPHL Propagation delay, CP(G or G') to DTACK 6.0 

tPLH Propagation delay l74F1765 4.0 

tPHL RAO-RA9, CAO-CAg to MAo-MAg only 2.0 

AC SETUP REQUIREMENTS for 74F1764/74F1765 

SYMBOL PARAMETER TEST CONDITION 

(Refer to Timing 
Diagrams) 

Min 

ts(H) Setup time, High or Low 2.0 
ts(L) RE01 , RE02 to CP 2.0 

th(H) Hold time, High or Low 
! 

2.0 
th(L) RE01 , RE02 to CP 2.0 

ts(H) Setup time, High or Low -4.01 

ts(L) RA
0
-RA9, CA

0
-CA9 to CP 74F1764 -4.0 

th(H) Hold time, High or Low only 5.0 
th(L) RA0-RA9, CA

0
-CA9 to ~p 5.0 

tw(H) GP Pulse width, 
I 5.0 

tw(L) High or Low 5.0 i 
tw(H) RCP Pulse width, 10.0 
1w(L) High or Low 10.0 

NOTES: 

TA= +25°C 

vee=5V 
CL= 300pF 

RL = 70.Q 

Typ 

150 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

12.0 
11.0 

10.0 

10.0 

10.0 

13.0 

12.0 
10.0 

17.0 

10.0 

10.0 

13.0 

7.0 
5.0 

TA= +25°C 

Vee= sv 
CL= 300pF 

RL = 70.Q 

Typ 

Product Specification 

FAST 7 4Fl 764, 74Fl 765, 
74Fl764- l, 74Fl 765-1 

LIMITS 

TA =0°C to +70°C 

Vee= sv ±10% 
CL :300pF UNIT 

RL = 70.Q 

Max Min Max 

100 MHz 

14.0 5.0 16.0 ns 

14.0 5.0 16.0 ns 

14.0 5.0 16.0 ns 

14.0 5.0 16.0 ns 

14.0 5.0 16.0 ns 

15.0 5.0 16.0 ns 

17.0 5.0 18.0 
15.0 5.0 16.0 

ns 

14.0 5.0 16.0 ns 

14.0 5.0 16.0 ns 

14.0 5.0 16.0 ns 

17.0 8.0 18.0 ns 

17.0 5.0 18.0 
15.0 5.0 16.0 

ns 

23.0 7.0 25.0 ns 

14.0 5.0 16.0 ns 

14.0 5.0 16.0 ns 

17.0 5.0 18.0 ns 

12.0 4.0 13.0 ns 
8.0 4.0 9.0 

LIMITS 

TA= 0°c to +70°C 

Vee= 5V±10% 
UNIT CL= 300pF 

RL = 70Q 

Max Min Max 

2.0 
2.0 

ns 

3.0 
3.0 

ns 

-5.0 ns 
-5.0 

5.0 
5.0 

ns 

5.0 
5.0 

ns 

10.0 
10.0 

ns 

1. These numbers indicate that the address inputs have a negative setup time and could not be valid 4ns after the falling edge of the CP clock. It is suggested that 
SIT2 be used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SIT1 to enable Address Bus 1. This will insure that setup time for 
Address Bus 1 is not violated. 

May 11, 1989 6-927 
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l Megabit DRAM Dual-Ported Controllers 

AC ELECTRICAL CHARACTERISTICS for 74F1764·1/74F1765·1 

SYMBOL PARAMETER ~EST CONDITION 
(Refer to Timing 

Diagrams) 
Min 

fMAX Maximum clock frequency 150 

tPLH Propagation delay, CP(G) to SEL
1 9.0 

tPHL Propagation delay, CP(A) to SEL
1 13.0 

tPLH Propagation delay, CP(G') to SEL2 9.0 

tPHL Propagation delay, CP(A') to SEL2 13.0 

tPLH Propagation delay, CP(B) to GNT 9.0 

tPHL Propagation delay, CP(G or G') to GNT 20.0 

tPLH Propagation delay 11.0 

tPHL CP(B) to MA (row address) 14.0 

tPLH Propagation delay, CP(F or H) to RAS 11.0 

tPHL Propagation delay, CP(C) to~ 13.0 

tPLH Propagation delay, CP(D) to WG 9.0 

tPHL Propagation delay, CP(G or G') to WG 20.0 

tPLH Propagation delay 12.0 

tPHL CP(D) to MA (column address) 14.0 

tPLH Propagation delay, CP(G or G') to CJ\Srn 14.0 

tPHL Propagation delay, CP(E) to CASEN 14.0 

tPLH Propagation delay, CP(F) to DTACK 10.0 

tPHL Propagation delay, CP(G or G') to DTACK 20.0 

tPLH Propagation delay JF1765-1 9.0 

tPHL RA
0
-RA

9
, CA

0
-CA9 to MA0-MA9 only 9.0 

AC SETUP REQUIREMENTS for 74F1784-1/74F1765·1 

SYMBOL PARAMETER TEST CONDITION 

(Refer to Timing 
Diagrams) 

Min 

ts(H) Setup time, High or Low 3.0 
ts(L) ~1 , RE02 to CP 3.0 

th(H) Hold time, High or Low 2.0 
th(L) 'Rrn1 , ~2 to CP 2.0 

ts(H) Setup time, High or Low 0 
ts(L) RA0-RA

9
, CA

0
-CA9 to CP 74F1764-1 0 

th(H) Hold time, High or Low only 5.0 
th(L) RAo-RAg, CAO-CAg to CP 5.0 

\y(H) CP Pulse width, 5.0 
tw(L) High or Low 5.0 

tw(H) RCP Pulse width, 5.0 
\y(L) High or Low 5.0 

NOTES: 

TA= +25°C 

Vee= sv 
CL= 300pF 

RL = 70.Q 

Typ 

1~5 

12.0 

16.0 

12.0 

16.0 

12.0 

23.0 

14.0 
18.0 

14.0 

17.0 

11.0 

23.0 

14.0 
18.0 

17.0 

16.0 

12.0 

23.0 

11.0 
12.0 

TA= +25°C 

Vee= sv 
CL= 300pF 

RL = 70.Q 

Typ 

1.0 
1.0 

0 
0 

-1.01 

-1.01 

3.0 
3.0 

3.0 
3.0 

Product si:>eclflcation 

FAST 74Fl 764, 74Fl 765, 
74Fl 764-1, 74Fl 765-1 

LIMITS 

TA= 0°c to +70°C 
Vee=5V±10% 

UNIT CL :300pF 
RL :70.Q 

Max Min Max 

100 MHz 

15.0 8.0 17.0 ns 

20.0 12.0 22.0 ns 

15.0 8.0 17.0 ns 

20.0 12.0 22.0 ns 

14.0 8.0 16.0 ns 

26.0 17.0 28.0 ns 

17.0 10.0 19.0 
22.0 13.0 24.0 

ns 

16.0 10.0 18.0 ns 

20.0 12.0 22.0 ns 

14.0 8.0 16.0 ns 

26.0 19.0 26.0 ns 

17.0 11.0 19.0 
ns 

21.0 13.0 23.0 

20.0 12.0 22.0 ns 

19.0 13.0 21.0 ns 

15.0 9.0 17.0 ns 

26.0 19.0 28.0 ns 

14.0 8.0 16.0 ns 
15.0 8.0 17.0 

LIMITS 

TA= 0°c to +70°C 
vee=5V±10% 

UNIT CL= 300pF 
RL = 70.Q 

Max Min Max 

4.0 
4.0 

ns 

3.0 
3.0 

ns 

1.0 
1.0 

ns 

6.0 
6.0 

ns 

5.0 
5.0 

ns 

5.0 
5.0 

ns 

1. These numbers indicate that the address inputs have a negative setup time and could not be valid 4ns after the falling edge of the CP clock. It is suggested that 
SEr2 be used to enable Address Bus 2 and the opposite polarity of the same be used, instead of SEr1 to enable Address Bus 1. This will insure that setup time for 
Address Bus 1 is not violated. 
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TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Product Specification 

FAST 74Fl 764, 74Fl 765, 
7 4Fl 764- l, 7 4Fl 765-1 

'w AMP(V) 

10% 
ov 

trndt ~ 

trUi(t,) 

tw ov 

VM = 1.5V 

TestCircuitForTotem-PoleOutputs Input Pulse Definition 

DEFINITIONS 
INPUT PULSE REQUIREMENTS 

FAMILY 
RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; Amplitude Rep.Rate tw 1
TLH 

1
THL see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 
pulse generators. 

74F 3.0V 

APPLICATIONS 
The 1 Megabit DRAM dual-ported con
troller can be deigned into a wide range of 
single and dual-port interface configura
tions. The processors could be general or 
special-purpose (microcontrollers) and 
the data bus may differ in size. 

Figure 10 shows two 68000 processors 
sharing a 4Meg X 8 (two banks each 
consisting of sixteen 1 Meg devices) 
memory. Since the 68000 does not have 
a multiplexed address and data bus, the 
'F 1765/'F1765-1 is appropriate. 

May 11, 1989 

Address bit (A21) from either the two 
68000 processors distinguishes between 
Memory Banks A and B. Where Bank 'A 
consists of Upper Data Byte A (UDBA) 
and Lower Data Byte A (LDBA) and Bank 
8 consists of Upper Data Byte 8 (UDBB) 
and Lower Data Byte 8 (LOBB). 

Upper and Lower Data Strobes (UDS and 
LOS ) from either of the two 68000 deter
mine whether a byte or word transfer will 
take place. The additional circuitry is to 
ensure that DTACK to the 68000 is as-

6-929 

1MHz 500ns 2.5ns 2.5ns 

serted only when it is selected. 

Figure 11 shows two 8086 processors 
sharing 1 Mbyte (two banks each consist
ing of sixteen 256K X 1 devices ) of dy
namic RAM. Using 'F1764/1764-1 in this 
application may eliminate the need for an 
external address latch. 

Similarly Figure 12 shows two 6020 proc
essors sharing 4Mbyte of memory. 
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l Megabit DRAM Dual-Ported Controllers 

APPLICATION 

68000 

uos1--~~~~~~~--.-4 

LDSI--~~~~-+-~~--+.--+. 

1 MEG x 8 
UOBA 

INTERFACE REFRESH 
CLOCK CLOCK 

GNT CP RCP DTACK 

RAS WE Ao- 9 CAS 

1 MEG x 8 
LOBA 

DATA 

RAS WE Ao- 9 CAS 

1 MEG x 8 
UDBB 

Product Specification 

FAST 74Fl764, 74Fl765, 
74Fl 764-1, 74Fl 765-1 

68000 

1 MEG x 8 
LOBB 

o,NIDouT 

Figure 12. Two 68000 Processors Sharing 4Mbyte of DRAM 
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l Megabit DRAM Dual-Ported Controllers 

APPLICATION 

INTERFACE CLOCK REFRESH CLOCK 

CP RCP 

Notes: 

Ao-a CAS 
256K x8 

UDBA 
D1NIDour 

RAS We Ao-a CAS 
256Kx 8 

LDBA 
D1N/Dour 

ADDRESS 

DATA 

RAS WE Ao-a CAS 
256Kx8 

UDBB 
o,NIDour 

*= It might be necessary ti synchronize READY by the 8284A. Please refer to the 8086 data sheet. 

Product Specification 

FAST 74Fl764, 74Fl765, 
74Fl764-l,74Fl765-l 

RAS WE Ao-e CAS 
256K ><8 

LOBB 
D1NIDour 

**=Whether or not the 8086 address needs to be latched externally, should be determined by the relative speeds of the 8086 and the 
controller 

Figure 11. Two 8086 Processors Sharing 1 Mbyte of DRAM 
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1 Megabit DRAM Dual-Ported Controllers FAST 74Fl 764, 74Fl 765, 
74F1764-l, 74F1765-1 

APPLICATION 

May 11, 1989 
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l Megabit DRAM Dual-Ported Controllers FAST 74Fl 764, 74Fl 765, 
74Fl 764-1, 74Fl 765-1 

APPENDIX A 

74F1764 FAMILY LINE DRIVING 
CHARACTERISTICS 
The 7 4F1764/1765 are designed to pro
vide wave switching in dual-in package 
(DIP) or zig-zag in-line package (ZIP) 
housed memory arrays and first reflected 
wave switching in single in-line package 
(SIP) or single in-line module(SIM) 
housed arrays. The 7 4F1764-1 /1765-1, 
on the other hand, are designed to pro
vide first reflected wave switching with as 
wide a range of characteristics imped
ances as possible. 

The_ IOL2/V OL2 and IOH2/V OH2 pa~'7me.ters 
are included in the proauct spec1f1cat1ons 
to assist engineers in designing systems 
which will switch memory array signal 
lines in the above mentioned manner. For 
example, the characteristic impedance of 
signal lines in DIP housed memory arrays 
is usually around 70Q. If a signal line has 
settled out in a High state at 4V and must 
be pulled down to 0.8V or less on the 

Output 
Current-I 

(50mA per 
division) 

1 
If 

J_ 

1 
l 

.L 
lL 

~ ~ 
lZ ~ z N.... 

Output Voltage-V 
(500mV per division) 

Figure 1. 

incident wave, the DRAM controller out
put must sink (4-0.8)/70A or 46mA at 
0.8V. The lm/V OL2 parameter indicates 
that the signal line in question will always 
be swithced on the incidient wave over 
the full commercial operating range. 

It should be noted here that lm/V 0 and 
10H/V OHZ are intended for transi~nlf use 
only and that steady state operation at 
10 H2 or 10 L is not recomn_iended (long 
term, steaay-state operation at these 
currents may result in electromigration). 

Figures 1-4 show the output IN charac
teristics of the DRAM Controller family of 
devices. These figures also demonstrate 
graphical method for determining the 
incident wave (and first reflected wave) 
characteristics of the devices. 

The suggested line termination for the 

Output 
Current-I 

(50mA per 
division) 

7 4F1764/1765 driving a dual in-line pack
aged or zig-zag packaged DRAMs is 
shown in Figure 8a. When driving single 
in-line modules using the 74F1764/1765 
or when driving any type of memory ar
rays with the 7 4F1764-1 /1765-1, The 
Schottky diode termination shown in Fig
ure 8b can be used (most of these will 
need no termination at all). 

Figures 5-7 are double exposures show
ing the High to Low to High transitions 
while driving four banks of eight dual in
line packaged DRAMs. The signal line is 
unterminated in Figures 5 and 6, allowing 
the 7 4F1764/1765 to ring two volts below 
ground while the 74F1764-1/1765-1 
make nice clean transitions. In Figure 7 
the 7 4F1764/1765 is driving the same 
signal line but with one of its four 
branches terminated with its characteris
tic impedance in series with 300 pF to 
ground (the worst of the four branches is 
shown). 

~ 11 
[SJ v 
~ 

b... [Z 
v ~ y !": 

~ ~ 
V'1 

Output Voltage-V 
(500mV per division) 

Figure 2. 

~ 

-V Output Characteristics of the 74F1764/1765 in the Low state. 
ight line is the 1-V Curve of a 25Q transmission line settled to 3.5V 
typical for recommended termination). The High to Low incident 

1-V Output Characteristics of the 74F1764/1765 in the High state. 
Light line is the 1-V Curve of a 35Q transmission line settled to 0.25V 
. The. incident wave on the Low to High transition will typically be to 
2.4V on this line. Any line over 35Q will typically be switched on the 
incident wave. 

ave on this line will typically be to a.av. 
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Output 
Current-I 

(SOmA per 
division) 

Output. Voltage-V 
(SOOmV per division) 

Figure 3. 
1-V Output Characteristics of the 74F1764-111765-1 in the Low state. 
Any unterminated line impedance between 18'2 and 70'2 _(both 
shown) will typically switch on the first refle~ted ~ave ~1thout 
violating the -1 V minimum input voltage specification typical of 
DRAMs 

Figure 5. 
74F1764-1/1765-1 Driving 32 DRAMS (Unterminated) 
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Output 
Current~! 

(50mA per 
division) ....... v 

Product Speclflcatlon 

FAST 74Fl764, 74Fl765, 
74F1764-l,74Fl765-1 

I 
17 

f z 
~ 

Output Voltage-V 
(SOOmV per division) 

Figure 4. 
1-V Output Characteristics of the 74F1764-1/1765-1 in the High state. 

Figure 6. 
74F1764/1765 Driving 32 DRAMS (Unterminated) 
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Figure 7. 
74F1764/1765 Driving 32 DRAMS (Terminated as in Figure Sa) 
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Product Specification 
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Signetics FAST 74Fl 766 
Burst Mode DRAM Controller 

FAST Products 

FEATURES 
• Allows Burst-Mode Access for 

systems using Nibble/Page/Static 
Column DRAM access mode 

• Complete control of DRAM access, 
acknowledge, refresh, and address 
multiplexing timing functions 

Preliminary Specification 

TYPE TYPICAL fMAX 

74F1766 150MHz 

• True RAS interleaving for minimum ORDERING INFORMATION 
refresh and RAS precharge overhead 

• Asynchronous Arbitration logic to 
speed up access time 

•Selectable Precharge, acknowledge, 
and Row address hold times 

• FAST logic allows control of 30 nsec 
DRAMs 

•48 pin DIP and 44 pin PLCC package 
option 

DESCRIPTION 
The Signetics Burst-Mode DRAM Control
ler is a high-performance arbiter and timing 
generator that supports Nibble, and Static 
column modes of a dynamic RAM. The 
controller performs access/refresh arbitra
tion, generates and performs memory re
fresh, provides RAS interleaving, CAS byte 
decoding and works with the 7 4F1762 
Memory Address Multiplexer to control up 
to 4 MBit DRAMs. 

May 5, 1989 

PACKAGES 

48-Pin Plastic DIP 

44-Pin Plastic PLCC 
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COMMERCIAL RANGE 
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FAST Products 

FEATURES 

• Multiplexed 3-state 1/0 ports for 
bus oriented applications 

• Built-In look-ahead carry capabil
ity 

• Center power pins to reduce 
effects of package Inductance 

• Count frequency 145MHz typical 
• Supply current 90mA typical 
• See 'F269 for 24 pin separate 1/0 

port version 
• See 'F579 for 20 pin version 
•See 'Fn9for16 pin version with 

abbreviated function table 

DESCRIPTION 

The 74F1779 is a fully synchronous 8-stage 
Up/Down Counter with multiplexed 3-state II 
0 ports for bus-oriented applications. All 
control functions (hold, count up, count 
down, synchronous load) are controlled by 
two mode pins (S0,S1). The device also fea
tures carry look-ahead for easy cascading. 
All state changes are initiated by the rising 
edge of the clock. When CET is High the data 
outputs are held in their current state and TC 
is held High. The TC output is not recom
mended for use as a clock or asynchronous 
reset due to the possibility of decoding 
spikes. 

The 74F1779 differs from 74F779 in that it 
has an additional hold mode as described in 
the Function Table. 

PIN CONFIGURATION 

TOP VIEW 

April 6, 1989 

FAST 74Fl 779 
Counter 
8-Bit Bidlrectlonal Binary Counter (3-state) 

Product Specification 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 
74F1779 130MHz 100mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Yee= 5V±10%; TA= 0°C to +70°C 

16-Pin Plastic DIP N74F1779N 

16-Pin Plastic SOL 1 N74F1779D 

NOTE 1: Thermal mounting techniques are recommended. See SMD Process Applications 
(page 17) for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Data inputs 3.5/1.0 70µA/0.6mA 
I/On 

Data outputs 150/40 3.0mA/24mA 

So,S1 Select inputs 1.0/1.0 20µA/0.6mA 

OE Output enable input (active Low) 1.0/1.0 20µA/0.6mA 

~ Count Enable Trickle input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock input (active rising edge) 1.0/1.0 20µA/0.6mA 

TC Terminal count output (active Low) 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

LOGIC SYMBOL 

11 10 

'o •1 
14 CET 
11 CP 

• OE 

161 23111 78 

Vee• Pin 13 
GND • Pln4 

6-937 

LOGIC SYMBOL(IEEE/IEC) 
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Counter 

LOGIC DIAGRAM 
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Counter FAST 74F1779 

FUNCTION TABLE 
INPUTS 

OPERATING MODE 
s1 so CET OE CP 

x x x H x 110
0

to110
7 

in high impedance 

x x x L x Flip-flop outputs appears on 1/0 lines 

L L x H t Parallel load all flip-flops 

(not LL) H x t Hold (TC held High) 

H H x x t Hold 

H L L x t Count up 

L H L x t Count down 

H High voltage level 
L Low voltage level 
X Don't care 
t = Low-to-High clock transition 
(not LL)= s

0 
and s

1 
should never be Low voltage level at the same time in the hold mode only. 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 1 TC 40 mA 

l 1/0_.n_ 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

TC -1 mA 
1oH High-level output current 

I/On -3 mA 

1oL Low-level output current TC 20 mA 

1/0..n. 24 mA 

TA Operating free-air temperature range 0 70 oc 
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Counter FAST 74F1779 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 
TC Vee= MIN J0 H=-1inA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage I--- VIL= MAX 

I/On 
V1H =MIN ±10%Vcc 2.4 v 

10 H=-3mA 
±5%Vcc 2.7 3.3 v 

Vee= MIN 
±10%Vcc 0.30 0.50 v 

VOL Low-level output voltage VIL= MAX loL=MAX 
V1H =_MIN ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at I/On Vee= 5.5V, v, = 5.5V 1 mA 
II maximum 

input voltage others Vee= 5.5V, vi =7.0V 100 µA 

llH High-level input current 
except Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current I/On V CC = MAX, V1 = 0.5V -0.6 mA 

11H+1ozH Off-state· output current High- Vee =MAX, Vo= 2.7V 70 µA level voltage applied 

11L+1ozL Off-state output current Low-
I/On 

V cc = MAX, Vo= 0.5V 
level voltage applied -600 µA 

1os Short-circuit output current3 Vee= MAX -60 -150 mA 

1ccH 100 145 mA 

1cc Supply current (total) ~ Vee= MAX 100 145 mA 
r-:---

1ccz 
110 155 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V c = sv, TA = 25°C. 
3. Not more than one output s<ftould be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Counter FAST 74Fl 779 

AC ELECTRICAL CHARACTERISTICS 

i LIMITS 
I 

TA= +2S°C TA= 0°c to +70°C I 

PARAMETER TEST CONDITION 
Vee= sv Vee =SV±10o/o 

UNIT SYMBOL CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 115 130 100 MHz 

tPLH Propagation delay 
Waveform 1 

4.0 6.5 10.0 4.0 10.5 

tPHL CP to I/On 5.0 7.0 10.5 5.0 11.0 ns 

tPLH Propa~on delay Waveform 1 4.0 6.5 9.0 3.5 9.5 
ns 

tPHL CPto 4.5 6.5 9.0 4.0 9.5 

tPLH ~agation delay Waveform 2 2.0 4.0 6.5 2.0 7.5 ns 
tPHI to TC 2.5 4.5 7.0 2.5 7.5 

tPZH Output Enable time from Waveform 4 2.0 4.0 6.5 2.0 7.5 ns 
1>zt. High or Low level Waveform 5 4.5 6.5 9.0 4.0 9.5 

1PHZ Output Disable time to Waveform 4 1.0 3.0 6.0 1.0 6.5 ns 
tPLZ High or Low level Waveform 5 1.0 4.0 7.0 1.0 7.5 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :SV±10o/o 

UNIT CL :SOpF CL :50pF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 4.0 4.5 

t
5
(L) I/On to CP Waveform 3 3.5 3.5 ns 

th(H) Hold time, High or Low 0 0 
th(L) I/On to CP Waveform 3 0 0 ns 

t
5
(H) Setup time, High or Low 4.5 5.0 

t
5
(L) CET to CP Waveform 3 7.0 8.0 ns 

!t,(H) .!:iQJ2 time, High or Low 0 0 
th(L) CET to CP Waveform 3 0 0 ns 

t (H) Setup time, High or Low 
Waveform 3 

7.5 8.0 
t:(L) Sn to CP 8.5 9.5 ns 

\,(H) Hold time, High or low 
Waveform 3 

0 0 
th(l) Sn to CP 0 0 ns 

\y(H) CP Pulse width, High or Low 
Waveform 1 

3.0 3.0 
\y(l) 4.5 5.5 

ns 
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Counter FAST 7 4F l 779 

AC WAVEFORMS 

Waveform 1. 
Propagation Delay, Clock Input To Output, Clock 

Pulse Width, and Maximum Clock Frequency 

TC 

Waveform 2. 

Propagation Delay, CET input to 
Terminal Count Output 

Waveform 3. Data Setup And Hold Times 

Waveform 4. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

OE 

110 0~+0.3V 
1' 

Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

cL_J_ 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

1PLZ closed 

1PZL closed 

All other open 

L1.ov It----- I W -----ti 

It---- t w ----ti 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

DEFINITIONS 

AL= Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw 1TLH 1THL 

1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• Slmllar to 74F657 functions except: 
- continuously checks A port Parity 

- has Internal parity error latch/reg 
- has parity bit carry through 

• Error output continuously checks A 
port Parity 

• High Impedance NPN base Input for 
reduced loading (70µA In High and 
Low states) 

• Ideal In applications where High 
output drive and light bus loading 
are required (11L Is 70µA vs FAST 
std of 600µA) 

• 3-state B Port outputs sink 64mA 
• Input diodes for termination effects 
• 28 pin plastic Slim Dip (300mll) 

package 
DESCRIPTION 

The 74F1894-97 are 9-blt transceivers 
featuring non-inverting buffers with 3-
state outputs [F1894, F1896) or open 
collector outputs [F1895, F1897) and a 
latched [F1894, F1895) or registered 
[F1896, F1897) 8-bit even parity error gen
erator, and are intended for bus-oriented 
applications. The B port outputs are all ca
pable of sinking 64mA and sourcing up to 
15mA, producing very good capacitive 
drive characteristics. The A port outputs 
have a guaranteed current sinking capa
bility of 24mA and source 3mA. The Direc-

PIN CONFIGURATION 
'F1894 

TOP VIEW 

April 15, 1989 

FAST 74Fl 894, l 895, l 896, l 897 
Transceiver with Parity Error 
F1894 • 9-Bit Transceiver With Latched 8-Bit Parity Error (OC) 
F1895 • 9-Blt Transceiver With Latched 8-Bit Parity Error (3-State) 
F1896 • 9-Blt Transceiver With Registered 8-Blt Parity Error (OC) 
F1897 • 9-Blt Transceiver With Registered 8-Blt Parity Error (3-State) 
Preliminary Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F1894,95,96,97 8.0ns 100mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°Cto +70°C 

28-Pin Plastic Slim DIP (300 mil) N74F1894N,95N,96N,97N 

28-Pin Plastic SOL 1 N74F18940,95D,96D,97D 

NOTE 1: Thermal mounting techniques are recommended. See SMD Process Apphcat1ons 
(page 17) for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

A_D_-A7 A port 3-state inputs 3.5/0.117 70µA/70µA 

~-B7 B port 3-state inputs 3.5/0.117 70µA/70µA 

R ERROR Latch/Register Reset input 1.0/0.033 20µA/20µA 

LE Latch Enable input (F1894, 95 only) 1.0/0.033 20µA/20µA 

CP Register Clock input (F1896, 97 only) 1.0/0.033 20µA/20µA 

DIR A-to-B, B-to-A Direction input 2.0/0.066 40µA/40µA 

OE AIB Output Enable input (active Low ) 2.0/0.066 40µA/40µA 

EOE Error Output Enable input ('F1895, 97 only) 1.010.033 20µA/20µA 

Ao-~ A port 3-state outputs 150/40 3.0mAf24mA 

Bo - B7 B port 3-state outputs 750/106.7 15mAl64mA 

ERROR Even Parity Error output (3-state*or OC) 750*/106.7 15mA*/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and O.SmA in the Low state. 

LOGIC SYMBOL 
'F1894 

'Z7 26 25 24 23 20 111 11 17 

28 DIR 

14 R 

OE ERROR 

16 LE 

2 3 4 5 ' 10 11 12 13 

Vee = Pin 21 & 22 
GND =Pin 7 & 8 

6-943 

LOGIC SYMBOL(IEEE/IEC) 
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Transceiver with Parity Error FAST 74Fl 894, Fl 895, Fl 896, Fl 897 

PIN CONFIGURATION 
'F1895 

TOP VIEW 

tion [DIR] input determines the direction 
of data flow through the bidirectional 
transceivers. Active-Low enables data 
from A ports to B ports; Active-High 
enables data from B ports to A ports. 

The error (ERROR) pin is an output from 
the even parity checker connected to port 
A. If the number of High bits on port A is 
odd, then the error (ERROR) output will 
be Low, indicating bad (or odd) parity. If 
the number of High bits on port A is even, 
then the error (ERROR) output will be 
High, indicating even parity. 

April 15, 1989 

LOGIC SYMBOL 
'F1895 

27 26 25 24 23 20 18 18 17 

A 0 A
1 

A2 A 3 A 4 A1 Aa A 7 A 1 

28 DIR 

14 

OE ERROR 

16 LE 

15 EOE 

e
0 

e, 8
2 

8
3 

B
4 

e
5 

e, e
7 

e
8 

2 3 4 5 8 10 11 12 13 

Vee = Pin 21 & 22 
GND =Pin 7 & 8 

The F1894 & F1895 have a transparent 
latch on the error (ERROR) output. The 
latch is transparent (data passes 
through)whenthe latch enable (LE) pin is 
High. The data is latched on the error 
(ERROR) output when the latch enable 
(LE) pin is Low. If an error has occurred 
and is latched, the error (ERROR) output 
will remain Low until the latch becomes 
transparent or is cleared with a Low on the 
reset input (R) pin. 

The F1896 & F1897 have a D flip-flop 

6-944 

LOGIC SYMBOL(IEEE/IEC) 
'F1895 

register on the error (ERROR) output. 
The data is entered into the register on the 
rising edge of the register clock input (CP) 
pin. If an error has occurred, the error 
(ERROR) output will remain Low until the 
register is cleared with a Low on the reset 
(R) input. 

The F1895 & F1987 also have an error 
output enable (EOE) pin. When error 
output enable (EOE) is Low , the error 
(ERROR) output is enabled. When error 
output enable (EOE) is High, the error 
(ERROR) output is in 3-State. 



Signetics FAST Products Preliminary Specification 

Transceiver with Parity Error FAST 74Fl894, Fl895, Fl896, Fl897 

PIN CONFIGURATION 

'F1896 

PIN CONFIGURATION 

'F1897 
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LOGIC SYMBOL 

'F1896 

27 26 25 24 23 20 19 18 17 

I 

28 

14 

1 

A
0 

A
1 

A
2 

A
3 

A
4 

A5 A
1 

A
7

A
8 

DIR 

16 

R 
OE 

CP 
ERROR 

2 3 4 5 9 10 11 12 13 

Vee = Pin 21 & 22 
GND =Pin 7 & 8 

LOGIC SYMBOL 

'F1897 

27 26 25 24 23 20 19 18 l7 

A
0 

A
1 

A
2 

A
3 

A
4 

A1 A
8 

A
7

A
1 

28 DIR 

14 R 

1 OE ERROR 
16 CP 

15 EOE 

B
0 

a, e
2 

8
3 

B
4 

&
5 

e
0 

B
7 

B
8 

2 3 4 5 9 10 11 12 13 

Vee = Pin 21 & 22 
GND =Pin 7 & 8 

6-945 

LOGIC SYMBOL(IEEE/IEC) 

'F1896 

LOGIC SYMBOL(IEEE/IEC) 

'F1897 
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Transceiver with Parity Error FAST 74Fl 894, Fl 895, Fl 896, Fl 897 

LOGIC DIAGRAM FOR 'F1894 'F1895 

:x>----r--1D 

EN Q 

R _1_4~~~~~~~--~~~~~~~~~~~ 

EOE .J~ ....... (f..t~~.!? .. 9.!).l.Y.L .................................... j[;;:i•C•················································································· 

Vee = Pin 21 & 22 
GND =Pin 7 & 8 
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Transceiver with Parity Error FAST 7 4Fl 894, Fl 895, Fl 896, Fl 897 

LOGIC DIAGRAM FOR 'F1896, 'F1897 

CP_1_6~~~~~~~~~~~~~~~~~~~ 

Fl 14 

EOE .. tl? .......... !!:~~~!.g_~!Y.! ...................................................... J::;::•::······························································· 

Vee = Pin 21 & 22 
GND =Pin 7 & 8 
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Slgnetlcs FAST Products Preliminary Specification 

Transceiver with Parity Error FAST 74Fl 894, Fl 895, Fl 896, Fl 897 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature· range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

Vaur Voltage applied to output in High output state -0.5 to +5.5 v 

1our Current applied to output in Low output state 1 Ao-A, 48 mA 

l 8~8-1' ERROR 128 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

AO-A7 -3 mA 
1oH High-level output current 

8
0
-87, ERROR -15 mA 

1oL Low-level output current Ao-A, 24 mA 

80-87' ERROR 64 mA 

TA Operating free-air temperature 0 70 oc 

April 15, 1989 6-948 



Slgnettcs FAST Products Preliminary Specification 

Transceiver with Parity Error FAST 74Fl 894, Fl 895, Fl 896, Fl 897 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.4 v 
AO-A7 

Vee= MIN, loH=-3mA 
±5%Vcc 2.7 3.4 v 

VOH High-level output voltage VIL= MAX, 

80-87, V1H =MIN ±10%Vcc 2.0 v 

ERROR loH=-15mA 
±5%Vcc 2.0 v 

±10%Vcc 0.35 0.50 v 
AO-A7 Vee= MIN, loL=24mA 

±5%Vcc 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX, 
10 L=48mA ±10%Vcc 0.30 0.55 v 

80-87, V1H =MIN 

ERROR r0 L=64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -0.73 -1.2 v 

R, LE, CP, Vee= O.OV, vi= 7.0V 100 µA 
DIR, OE, EOE 

'1 
Input current at 

AO-A7 2 mA 
maximum input voltage 

80-87 
V cc = MAX, V1 = 5.5V 

mA 1 

R, LE, CP, 20 µA 
11H High-level input current EOE Vee= MAX, vi= 2.7V 

DIR,5r 40 µA 

R, LE, CP, -20 µA 
11L Low-level input current EOE V cc = MAX, v 1 = 0.5V 

DIR.OE -40 µA 

1ozH+ 11H 
Off-state output current, AO-A7, Vee= MAX, Vo= 2.7V 70 µA 
High-level voltage applied ~· 

1ozH + 11L 
Off-state output current, ERROR(3S) Vee= MAX, Vo= 0.5V -70 µA 
Low-level volt~e applied 

1ozH 
Off-state output current, Vee= MAX, Vo= 2.7V 50 µA 
H.!9_h-level volta_.9..e ~ied ERFOR(OC) 

1ozL 
Off-state output current, 

Vee= MAX, Vo= 2.7V -50 µA 
Low-level volta_.9..e applied 

AO-A7 -60 -150 mA 
1os Short-circuit output current3 Vee= MAX 

80-87 -100 -225 mA 

1ccH 90 125 mA 

1cc Supply current (total) 1ccL vcc=MAX 106 150 mA 

1ccz 99 145 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings In other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Transceiver with Parity Error FAST74Fl894,Fl895,Fl896,Fl897 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=5V Vee=5V±10% 

UNIT CL :50pf CL :50pf 
RL =soon RL :SOOn 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 2 2.5 5.5 7.5 2.5 8.0 ns 
tPHL An to Bn or Bn to An 2.5 5.5 7.5 2.5 8.0 

tPLH Propagation delay 
Waveform 1, 2 

7.0 10.0 14.0 7.0 16.0 ns 
tPHL An to ERROR 7.0 10.0 14.0 7.0 16.0 

tPLH f.ro~gation delay Waveform 1, 2 4.5 7.5 11.0 4.5 12.0 ns 
tPHL Rto ERROR 4.5 7.5 11.0 4.5 12.0 

tPLH Propagation delay 
Waveform 1, 2 

4.5 7.5 11.0 4.5 12.0 

tPHL LE to ERROR (F1894,95 ONLY) 4.5 7.5 11.0 4.5 12.0 ns 

tPLH Propagation delay 4.5 7.5 11.0 4.5 12.0 

tPHL CP to ERROR (F1896,97 ONLY) Waveform 1, 2 4.5 7.5 11.0 4.5 12.0 ns 

tPZH Output Enable time 1 Waveform 4 3.0 5.5 8.0 3.0 9.0 

tPZL to High or Low level Waveform 5 4.0 7.0 9.5 "4.0 11.0 ns 

tPHZ Output Disable time Waveform 4 2.0 4.5 7.5 2.0 8.0 

tPLZ to High or Low level Waveform 5 2.0 4.0 6.0 2.0 6.5 ns 

NOTE: 
1. These delay times reflect the 3-state recovery time only and not the signal through the buffers or the parity check circuitry. To assure VALID 
information at the ERROR pin, time must be allowed forJhR~~nal to propagate through the drivers (B to A), through the parity check circuitry 
to the~ output (same as A to ERROR) after the R pin has been enabled (Output Enable time). VALID data at the~ pin s; 
(B to A) + (A to ERROR ) + (Output Enable time). 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +25°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee =5V Vee =5V±10% 

UNIT CL :50pf CL :50pf 
RL =soon RL :500n 

Min Typ Max Min Max 

ts(H) Setup time, High or Low Waveform 3 7.0 14.0 ns 
t
5
(L) An toCP 7.0 14.0 

t
5
(H) Setup time, High or Low 

Waveform 3 
7.0 14.0 ns 

t
5
(L) An to LE 7.0 14.0 

th(H) Hold time, High or Low Waveform 3 0.0 0.0 ns 
th(L) An toCP 0.0 0.0 

th(H) Hold time, High or Low 0.0 0.0 
th(L) An to LE Waveform 3 0.0 0.0 ns 

~(H) Pulse width, High or Low 
Waveform 3 

7.0 8.0 
tw(L) CP 7.0 8.0 ns 

~(H) Pulse width, High or Low 
Waveform 3 

7.0 8.0 
tw(L) LE 7.0 8.0 ns 

~(H) Pulse width, High or Low Waveform 3 7.0 8.0 ns 
tw(L) ~ 7.0 8.0 
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Signetics FAST Products 

Transceiver with Parity Error 

AC WAVEFORMS 

An,Bn, 
if, LE, CP 

Waveform 1. Propagation Delay for Inverting Outputs 

CP, LE, R 

Preliminary Specification 

FAST 74Fl894, Fl895, Fl896, Fl897 

An,Bn, 
R, LE, CP 

An, B n• 
~----" 

Waveform 2. Propagation Delay for Non-Inverting Outputs 

Waveform 3. Data Set!!)) And Hold Times And 
CP, LE, and R Pulse Widths 

Waveform 4. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

O'r, ~VM ~ 
EOE ~~ ~v:z ~ 
An,Bn~i .. r1PLZ ~ .----

~ ~VoL+0.3V 
Waveform 5. 3-State Output Enable Time To Low Level 

And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded area indicate when the input is permitted to change for predictable output 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPL.Z, t,,ZL closed 
All other open 

PULSE 
GENERATOR 

Yee 

Test Circuit For Open Collector Outputs 

DEFINITIONS 

L1.av 

Load resistor; see AC CHARACTERISTICS for 
value. 
Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 
Termination resistance should be equal to ZouT of 
pulse generators. 

Aoril 15. 1989 

t w AMP (V) 

ov 

t THL (ti) 

t TLH (t,) 

t w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH 1THL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

c
0 

= Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

RT = Termination resistor; see AC CHARACTERISTICS tor 
value. 
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Signetics 

FAST Products 

FEATURES 
• 8-blt Registered Transceivers 
• Two 8-blt , back-to-back registers 

store data moving In both direc
tions between two bidirectional 
busses 

• Separate Clock, Clock Enable .and 
3-state Enable provided for each 
register 

• 'F2952 Non-Inverting 
'F2953 Inverting 

• AM2952/2953 functional equivalent 
• A outputs sink 24mA and source 

3mA 
• B outputs sink 64mA and source 

15mA 
• 300 mil wide 24-pln Slim DIP 

package 

DESCRIPTION 

The 7 4F2952 and 7 4F2953 are 8-bit Reg
istered Transceivers. Two 8-bit back to 
back registers store data flowing in both 
directions between two bi-directional bus
ses. Data applied to the inputs is entered 
and stored on the rising edge of the Clock 
(CPXX) provided that the Clock Enable 
(CEXX) is Low. The data is then present at 
the 3-state output buffers, but is only 
accessible when the Output Enable 
(OEXX) is Low. Data flow from A inputs to 
B outputs is the same as for B inputs to A 
outputs. 

PIN CONFIGURATION 

TOP VIEW 

March 3, 1989 

FAST74F2952,74F2953 
Transceivers 
'F2952 Registered Transceiver, Non-Inverting (3-State) 
'F2953 Registered Transceiver, Inverting (3-State) 
Product Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F2952 160MHz 105mA 

74F2953 160MHz 105mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Yee= 5V±10%; TA= 0°C to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F2952N, N74F2953N 

24-Pin Plastic sol: N74F2952D, N74F2953D 

NOTE: 
1.Thermal mounting techniques are recommended. See SMD Process Applications (page 17) for a 
discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-~ Port A, 3-state inputs 3.511.0 70µA/0.6mA 

Bo- 87 Port B, 3-state inputs 3.511.0 70µA/0.6mA 

CPAB,CPBA Clock inputs 1.0/1.0 20µA/0.6mA 

~.~ Clo<* Enable inputs 1.0/1.0 20µA/0.6mA 

OEAB,OEBA Output Enable inputs 1.0/1.0 20µA/0.6mA 

Ao-A7 Port A, 3-state outputs 150/40 3.0mA/24mA 

B0-87 Port B, 3~state outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

'F2952 

10 17 18 111 20 21 22 23 

10 

11 
14 

13 

CPAB 

CEAB 
CPBA 

CEBA 

OEBA 

OEAB 

87154321 

Vee· Pin24 
GND• Pin 12 
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LOGIC SYMBOL(IEEE/IEC) 

'F2952 
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Signetics FAST Products 

Registered Transceivers 

PIN CONFIGURATION 

Ji, 

A& 

A2 

A1 

TOPV1EW 

LOGIC SYMBOL 

'F2953 

A0 A1 Az '\ A4 I\ A6 A7 

10 CPAB OEBA 
11 CEAB 
14 CPBA OEAB 

13 CEBA 

87654321 

Vee· Pin 24 

GND• Pin 12 

FUNCTION TABLE for Register An or Bn 

INPUTS INTERNAL I 
An or Bn CPXX CEXX a OPERATING MODE 

x x H NC Hold data 

L i L L Load data 

H i L H 

FUNCTION TABLE for Output Enable 

INPUTS INTERNAL An or Bn OUTPUTS 

OEXX a 
H x 
L L 

L H 

H= High voltage level 
L= Low voltage level 
i =Low-to-High transition 
X=Don't care 
XX=AB or BA 
NC=No change 

'F2952 

z 
L 

H 

Z =High impedance "off" state 

March 3, 1989 

'F2953 

z 
H 

I L 

OPERATING MODE 

Disable outputs 

Enable outputs 

6-953 

Product Specification 

FAST 74F2952, 74F2953 

LOGIC SYMBOL(IEEE/IEC) 

'F2953 
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Signetics FAST Products 

Registered Transceivers 

LOGIC DIAGRAM for 'F2952 

Vee· Pin24 

GND- Pin 12 

March 3, 1989 

CPAB ~lO:;..._~~~...._-------r 

OEAB ~9-......q.>-----~~~+-1~ 

Ao _16 _______ -l 

A1 _17 _______ -l 

A2 _18 _________ -l 

A3 _19 _________ -I 

A4 _20 ________ _, 

As _21 ________ _, 

A5 -'-'22 ________ -l 

A1 _23 ________ _, 

Product Specification 

FAST 7 4F2952, 7 4F2953 

t---+-------
8 Bo 

,___._ ______ 7 B1 

t---+-------
6 

B2 

t---+-------
5 

83 

t---+-------
4 

84 

t---+-------3 85 

,___._ ______ 2 85 

1--_._______ 87 
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Registered Transceivers 

LOGIC DIAGRAM for 'F2953 

Vee· Pin 24 

GND· Pin 12 

March 3, 1989 

CPAB -10.;..._--1.:;.o....._~~~~~~--. 

OEAB •9~--c1.>~~~~~~~~+-+~ 

A1 _1_1 _______ __, 

A2 ~1_8 _____ --+---l 

A3 _19 ______ ..__~ 

A4 _20 ______ ..__, 

A5 _2_1 _______ __, 

As ~22'-------..--1 

Product Specification 

FAST 7 4F2952 I 7 4F2953 

t---+---------
8 

Bo 

t---+---------7 
81 

t---+--------6 B2 

1---+---------'-5 83 

l---+---------
4 

84 

,____._ _______ 3 85 

l---+---------2 Bs 

1---+--------- 87 
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Signetlcs FAST Products Product Specification 

Registered Transceivers FAST 74F2952, 74F2953 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

Current applied to output in Low output state 1 AO-A7 48 mA 
1our 

l ~8_2 128 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

Ao-A7 -3 mA 
1oH High-level output current 

80-87 -15 mA 

IOL Low-level output current Ao-A7 24 mA 

80-87 64 mA 

TA Operating free-air temperature range 0 70 oc 
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Slgnetlcs FAST Products Product Specification 

Registered Transceivers FAST 74F2952, 74F2953 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

±10%Vcc 2.4 v 

AO-A7 Vee= MIN, loH=-3mA 
±5%Vcc 2.7 3.3 v 

VOH High-level output voltage 
VIL= MAX, 

±10%Vcc 2.0 v 
80-87 V1H =MIN loH=-15mA 

±5%Vee 2.0 v 

±10"kVee 0.35 0.50 v 
AO-A7 Vee= MIN, loL=24mA 

±5%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

VIL= MAX, 
loL=48mA ±10%Vee 0.38 0.55 v 

80-87 V1H =MIN 
10 L::64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

Input current at 
ePA8,eP8A,OEA8 V cc = 5.5V, V1 = 7.0V 100 µA 

'1 maximum 
OE8A,CEA8, CE8A 

input voltage AO-A7' 80-87 Vee= 5.5V, vi= 5.5V 1 mA 
/ 

11H High-level input current ~.eP8A, Vee= MAX, v 1=2.7V 20 µA 

~:OEBA 
11L Low-level input current .~ Vee= MAX, V1=0.5V -0.6 mA 

11H+1oZH 
Off-state output current AO-A7' 80-87 
High-level volt~e aJ>Qlied 

Vee= MAX, Vo= 2.7V 70 µA 

11L+IOZL Off-state output current Ao-A7, 80-8 Vee= MAX, Vo= 0.5V -60 µA 
Low-level volta_g_e ~ied 

Short-circuit output current3 AO-A7 -60 -150 mA 
1os V cc = MAX, V o=O.OOV 

80-87 -100 -225 mA 

1
eeH 90 140 mA 

1cc 
Supply current (total) 

1
eeL Vee= MAX 120 175 mA 

Teez 105 155 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at v00 = SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 
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Slgnetlcs FAST Products Product Specification 

Registered Transceivers FAST 7 4F2952, 7 4F2953 

AC ELECTRICAL CHARACTERISTICS 

74F2952, 74F2953 

TA= +25°C TA = O°C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=5V±10% 

UNIT CL :SOpF CL :SOpF 

RL =soon RL :500.Q 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 145 160 135 MHz 

tPLH Propagation delay 
Waveform 1 

3.0 5.0 7.5 2.5 8.0 

tPHL CPBA or CPAB to An or Bn 3.5 6.0 8.5 3.5 9.0 ns 

tPZH ~t Enable time Waveform 3 2.0 4.5 7.0 2.0 8.0 

tPZL or OEAB to An or Bn Waveform 4 3.5 6.0 9.5 3.0 10.0 ns 

tPHZ ~t Disable time Waveform 3 2.0 4.0 8.0 1.5 9.0 ns 
tPLZ or~toAnorBn Waveform 4 1.5 3.5 6.5 1.0 7.0 

AC SETUP REQUIREMENTS 
74F2952, 74F2953 

TA= +25°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=5V±10% 

UNIT CL :SOpF CL :SOpF 
RL :500.Q RL :500.Q 

Min Typ Max Min Max 

ts(H) Setup time, High or Low 
Waveform 2 

4.5 5.0 
t
8
(L) An or Bn to CPAB or CPBA 'F2952 3.5 4.0 ns 

t
8
(H) Setup time, High or Low 'F2953 Waveform 2 

4.0 4.0 
t
8
(L) An or Bn to CPAB or CPBA 3.5 4.0 ns 

!t,(H) Hold time, High or Low 
Waveform 2 

0.0 0.0 
th(L) An or Bn to CPAB or CPBA 0.0 0.0 ns 

t
8
(H) ~JX~ mit1'High or Low Waveform 2 

0.0 0.0 
t
8
(L) , to CPAB , CPBA 4.0 4.0 ns 

!t,(H) Hold tiCEtlj!gh or Low Waveform 2 
2.5 2.5 ns 

th(L) ~. to CPAB , CPBA 2.5 3.0 

~(H) CPAB or CPBA Pulse width, 3.0 3.0 ns 
~(L) High or Low Waveform 1 3.5 3.5 

March 3, 1989 6-958 



Signetics FAST Products 

Registered Transceivers 

AC WAVEFORMS 

CPBA 
or 

CPAB 

1/f MAX 

Product Specification 

FAST 74F2952, 74F2953 

CPAB • CPBA 

Waveform 1. Propagation Delay, Clock Input To 
Output, Clock Pulse Width, and Maximum Clock 

Frequency 

OEAB • OEBA 

An' Bn 

Waveform 3. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 

Waveform 2. Data Setup And Hold Times 

OEAB , OEBA 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded area indicate when the input is permitted to change for predictable output 

TEST CIRCUIT AND WAVEFORMS 

L1.ov 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 
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I W 

ITHL (ti) 

tTLH (t,) 

tw 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH 

74F 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

ov 

tTHL 

2.5ns 



Signetics 

FAST Products 

FEATURES 

• 30'1 llne driver 
• 160mA output drive capablllty In 

the Low state 
• 67mA output drive capability In 

the High state 
• High speed 
• Facilitates Incident wave switch

ing 
• 3nh lead Inductance each on V cc 

and GND when both side pins are 
used 

DESCRIPTION 

The 7 4F3037 is a high current Line Driver 
composed of four 2-input NANO gates. It 
has been designed to deal with the trans
mission line effects of PC boards which 
appear when fast edge rates are used. 

The drive capability of the 'F3037 is 67mA 
source and 160mA sink with a V c as 
low as 4.SV. This guarantees inci~ent 
wave switching with V 0H not less than 
2.0V and V not more than O.SV while 
driving impe~ances as low as 30 ohms. 
This is applicable with any combination 
of outputs using continuous duty. 
The propagation delay of the part is mini
mally affected by reflections when termi
nated only by the TTL inputs of other 
devices. Performance may be improved 
by full or partial line termination. 

PIN CONFIGURATION 

Q3 

D3b 

D3a 

Vee 

Vee 

D2b 

TOP VIEW 

October 7, 1988 

FAST 74F3037 
30Q Line Driver 
Quad Two-Input NAND 30n Line Driver 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F3037 3.8 ns 13 mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA :O"C to +70°C 

16-Pin Plastic DIP N74F3037N 

16-Pin Plastic SOL 1 N74F3037D 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Apllications (page 
17) for a discussion of thermal consideration for surface mounted devices. If driving imped
ances 42 ohms or greater then thermal mounting is not necessary. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ona' Dnb Data inputs 1.0/1.0 20µA/0.6mA 

an Data outputs 3350/266 67mA/160mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

2 7 8 10 11 14 15 

0 oa 0 ob 0 1a0 1b0 2a 0 2b 0 3a 0 3b 

ao a1 a2 a3 

Vee· Pin 12. 13 
GND·Pin4,5 

6-960 

LOGIC SYMBOL (IEEE/IEC) 

1 
& t::> 

2 

853-0021-94760 



Slgnetlcs FAST Products 

30n Line Driver 

LOGIC DIAGRAM 

Vee. Pin 12, 13 

GND· Pln4, 5 

FUNCTION TABLE 

INPUTS 

0 na Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

OUTPUT 

an 

H 

H 

H 

L 

Product Specification 

FAST 74F3037 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
JIN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to+Vcc v 
1our Current applied to output in Low output state 320 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -67 mA 

1oL Low-level output current 160 mA 

TA Operating free-air temperature range 0 70 oc 

October 7, 1988 6-961 



Slgnetlcs FAST Products Product Specification 

30n Line Driver FAST 7 4F303 7 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless t;>therwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vcc=MIN 
±10%Vcc 2.5 v 

100= -45mA 
VOH High-level output voltage VIL= MAX ±5%Vcc 2.7 3.4 v 

V1H =MIN 
1001= -67mA3 ±10%Vcc 2.0 v 

Vee= MIN IOL = 100mA ±10%Vcc 0.42 0.55 v 
VOL Low-level output voltage VIL= MAX 

OL1= 160mA
4 

V1H =MIN I ±5%Vcc 0.80 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L 
Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

'o Output current5 
Vee= MAX, Vo= 2.25V -80 -180 mA 

1cc 
1ccH Vee= MAX 

3.5 6.0 mA 
Supply current (total) 

1ccL 
27 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. 10 H1 is the current necessary to guarantee the Low to High transition in a 30 ohm transmission line on the incident wave. 
4. 10 1, 1 is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave. 
5. 10 1s tested under conditions that produce current approximately one half of the true short-circuit output current (108). 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25"C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=5V vcc=5V±10% 

UNIT CL :50pf CL :50pf 

RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 

tPLH Propagation _s!elay 
Waveform 1 

3.0 4.5 6.0 2.5 6.5 

tPHL Ona' Dnb to On 1.5 3.0 5.0 1.5 5.5 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay for Inputs to Output 

NOTE: For all waveforms, V M = 1.SV. 

October 7, 1988 6-962 



Signetics FAST Products 

30n Line Driver 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

October 7, 1988 

Product Specification 

FAST 74F3037 

----tw-----1 AMP(V) 

---- t w -----41 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

An>~huole_fR.;: Rat1~ 1
TLH 

1
THL 

74F 3.0V 1-- 1MHz 500ns 2.5ns 2.5ns 
I 1 

6-963 



Signetics 

FAST Products 

FEATURES 

• 30Q line driver 
• 160mA output drive capablllty 
• High speed 
• Facilitates Incident wave switch

ing 

• 3nh lead Inductance each on V cc 
and GND when both side pins are 
used 

DESCRIPTION 

The 7 4F3038 is a high current Open-Col
lector Line Driver composed of four 2-
input NANO gates. It has been designed 
to deal with the transmission line effects 
of PC boards which appear when fast 
edge rates are used. 

The 7 4F 3038 can sink 160mA with a V cc 
as low as 4.5V. This guarantees incident 
wave switching with V 0 not more than 
0.8V while driving impe~ances as low as 
30 ohm. This is applicable with any com
bination of outputs using continuous 
duty. 

The AC specifications for the 7 4F3038 
were determined using the standard 
FAST load for open-collector parts of 50 
pf capacitance, a 500 ohm pull-up resis
tor and a 500 ohm pull-down resistor. 
(See Test Circuit). 

PIN CONFIGURATION 

TOP VIEW 

April4, 1989 

FAST 7 4F3038 
30Q Line Driver 
Quad Two-Input NAND 300 Line Driver (Open Collector) 

Product Specification 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F3038 9.0 ns 17mA 

ORDERING INFORMATION . 

PACKAGES 
COMMERCIAL RANGE 

V cc = 5V±10%; TA = 0°c to +70°C 
16-Pin Plastic DIP 74F3038N 

16-Pin Plastic SO 74F3038D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0na' Dnb Data inputs 1.0/1.0 20µA/0.6mA 

an Data outputs OC/266 OC/160mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC = Open Collector 

Reducing the load resistors to 100 ohm 
will decrease the tPLH propagation delay 
by approximately 50 % while increasing 
tPHL only slightly. The graph of typical 
propagation delay vs load resistor (See 

LOGIC SYMBOL 

2 7 8 10 11 14 15 

Vee. Pin 12, 13 
GND• Pin 4, 5 

6-964 

AC Characteristics section for Graph) 
shows a spline fit curve from four meas
ured data points. RL=30 ohm, RL=100 
ohm, RL =300 ohm, and RL =500 ohm. 

LOGIC SYMBOL (IEEE/IEC) 

1 

2 

7 

8 

10 

11 

14 

15 

853-0022-96227 



Slgnetlcs FAST Products 

30n Line Driver 

LOGIC DIAGRAM 

.Vee - Pin 12. 13 

GND-Pln4, 5 

FUNCTION TABLE 

INPUTS 

Ona Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

OUTPUT 

an 

H 

H 

H 

L 

Product Specification 

FAST 7 4F3038 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 320 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

VOH High-level output voltage 4.5 v 
1oL Low-level output current 160 mA 

TA Operating free-air temperature range 0 70 oc 

April4, 1989 6-965 



Slgnetics FAST Products Product Specification 

30n Line Driver FAST 7 4F3038 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH 
High-level output current Vee= MIN, VIL= MAX, VIH =MIN, VOH=MAX 250 µA 

Vee= MIN IOL = 100mA ±100/oVcc .42 .55 v 

VOL Low-level output current VIL= MAX 

V1H =MIN IOL= 160mA3 
±5%Vcc .80 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

'1 
Input current at maximum V cc =MAX, V1 = 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L 
Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

l 1ccH Vee= MAX 1 V1N=GND 3.5 6.0 mA 
1cc 

Supply current (total] 

1 1ccL I VIN= 4.SV 30 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. IOL 1 is the current necessary to guarantee the High to Low transition in a 300 transmission line on the incident wave. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= 5V±10% 

UNIT CL :50pF CL :50pF 
RL :5000 RL =soon 

Min Typ Max Min Max 

tPLH Propagation ,5!elay 6.0 9.5 12.0 5.5 12.5 

tPHL Dna' Dnb to On 
Waveform 1 1.5 3.0 5.0 1.5 5.5 ns 

AC WAVEFORMS 

Waveform 1.Propagation Delay for Inputs to Output 

NOTE: For all waveforms, VM = 1.5V. 

April 4, 1989 6-966 



Signetics FAST Products Product Specification 

30n Line Driver FAST 7 4F3038 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

L z 
vtPLH 

~ 

L v 
L 

~ 
v 

_ ........... 
tp~ ---

0 0 100 200 300 400 500 600 

Load resistor (£2) 

NOTE: 
When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tPLH" For example, changing the specified 
pull-up resistor value from 500Q to 10on will improve the tPLH up to 50% with only a slight increase in the tPHL. However, if the value of the 
pull-up resistor is changed, the user must make certain that the total IOL current through the resistor and the total 1

1
L's of the receivers does not 

exceed the 10 L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For Open Collector Outputs 

DEFINITIONS 

7.0V 

R L 

R L 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 4, 1989 6-967 

----tw -- AMP(V) 

it-----1w-----t1 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude \ Rep. Rate l tw tTLH l tTHL 

74F I 3.0V J 1 MHz I 500ns 2.5ns T 2.5ns 
I 



Signetics 

FAST Products 

FEATURES 

• 30Q line driver 
• 160mA output drive capability in 

the Low state 
• 67mA output drive capability in 

the High state 

• High speed 
• Facilitates incident wave switch

ing 
• 3nh lead inductance each on V cc 

and GND when both side pins are 
used 

DESCRIPTION 

The 74F3040 is a high current Line Driver 
composed of two 4-input NANO gates. It 
has been designed to deal with the trans
mission line effects of PC boards which 
appear when fast edge rates are used. 

The drive capability of the 'F3040 is 
67mA source and 160mA sink with a V cc 
as low as 4.5V. This guarantees incident 
wave switching with V 0H not less than 
2.0V and V 0 not more than 0.8V while 
driving impe~ances as low as 30 ohms. 
This is applicable with any combination 
of outputs using continuous duty. 
The propagation delay of the part is mini
mally affected by reflections when termi
nated only by the TTL inputs of other 
devices, Performance may be improved 
by full or partial line termination. 

PIN CONFIGURATION 

TOP VIEW 

October 13, 1988 

FAST 7 4F3040 
30Q Line Driver 
Dual 4-lnput NANO 30n Line Driver 

Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 
1--- ------I----

74F3040 3.7 ns 7.5 mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 
----·------~-------------+----·------------------j 

16-Pin Plastic DIP N74F3040N 
-------;---------------------! 

16-Pin Plastic SO N74F3040D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

I PINS I DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 
r-------n-r--------------+----- ---1 

Dna' Dnb' one' Dnd I Data inputs 1.0/1.0 20µA/0.6mA 
!-- ----c ----------! 

on l Data output 3350/266 67mA/160mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

2 14 15 7 8 10 11 

Vee= Pin 12.13 

GND =Pin 4, 5 
NC= Pin 9, 16 

3 6 

6-968 

ILOGI~ SYMBOL&(l:EE/IEC) 

14 

15 

7 

8 

10 

11 

3 

6 

853-0023-94811 



Signetics FAST Products Product Specification 

30n Line Driver FAST 7 4F3040 

LOGIC DIAGRAM 

Vee= Pin 12. 13 

GND = Pin4, 5 
NC zPin9, 16 

FUNCTION TABLE 

INPUTS 
1---

D na Dnb 0 nc 

L x x 
x L x 
x x L 

x x x 
H H H 

H = High voltage level 
L = Low voltage level 
X = Don't carre 

OUTPUT 

Dnd a n 

x H 

x H 

x H 

L H 

H L 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 
1-------1-- ------------------

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
-----t---

1ouT Current applied to output in Low output state 320 mA 
--+------------j 

TA Operating free-air temperature range 0 to +70 oc 
---------j 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Supply voltage 4.5 5.0 5.5 v 
High-level input voltage 2.0 v 

!-------+--------------------------------------------·-----+--------t-------- --+------+------\ 
V

1
L Low-level input voltage 0.8 v 

1------t---------------------------------------+-------t-----------+------+----------i 

I 1K Input clamp current -18 mA 
f----~ ------------------·-·-- ------------------+-------------t--------+------t---------1 

I OH High-level output current -67 mA 
f----4-------------------------------------+---------l-------+------+------------1 

I OL Low-level output current 160 mA 
j--------+-------------------------------------------+-------+--------+--------+------

TA Operating free-air temperature range 0 70 °C 

October 13, 1988 



Slgnetics FAST Products Product Specification 

30n Line Driver FAST 7 4F3040 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN 'o.-1= -45mA ±10"kVcc 2.5 v 

VOH High-level output voltage VIL =MAX 

IOH1= -67mA3 V1H =MIN ±5%Vcc 2.7 v 

Vee= MIN IOL= 100mA ±10"kVcc 0.42 0.55 v 

VOL Low-level output voltage VIL= MAX 
IOL1= 160mA

4 
V1H =MIN ±5%VCC 0.80 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

'1 
Input current at maximum 

V cc = MAX, V1 = 7.0V 100 µA input voltage 

11H 
High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L 
Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

'o Output current5 
Vee= MAX, Vo= 2.25V -80 -180 mA 

1cc 
1ceH Vcc=MAX 

2.0 4.0 mA 
Supply current (total) 

1eeL 
14 20 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA = 25°C. 
3. 1

0
H

1 
is the current necessary to guarantee the Low to High transition in a 30 ohm transmission line on the incident wave. 

4. 'oi.1 is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave. 
5. 10 1s tested under conditions that produce current approximately one half of the true short-circuit output current (105). 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25"C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=SV±10% 

UNIT CL :50pf CL= 50pf 

RL :soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 4.5 6.5 2.5 7.0 

tPHL Ona• Dnb' One• Dnd to On 1.0 2.5 4.5 1.0 5.0 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay for Inputs to Outputs 

NOTE: For all waveforms, VM = 1.SV. 

October 13. 1988 6-970 



Signetics FAST Products 

30n Line Driver 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

October 13, 1988 

Product Specification 

FAST 7 4F3040 

----tw---- AMP(V) 

io----tw---- ov 

VM = 1.5V 

Input Pulse Definition 

I INPUT PULSE REQUIREMENTS 
FAMILY f-----,-- --

f----lAmplitude Rep. Rate tw tTLH tTHL 

74F J 3.0V 1MHz 500ns 2.5ns 2.5ns 

6-971 



Signetics 

FAST Products 

FEATURES 
• Quad Backplane Transceiver 
• Drives heavily loaded backplanes 

with equivalent load Impedances 
down to 10 ohms 

• Reduced voltage swing (1 volt) 
produces less noise and reduces 
power consumption 

• High speed operation enhances 
performance of backplane buses 
and facilitates Incident wave 
switching 

• Compatible with IEEE 896 Future
bus Standards 

• Built-in precision band-gap (BG) 
reference provides accurate 
receiver threshold and improved 
noise immunity 

• Controlled output ramp and 
multiple GND pins minimize ground 
bounce 

• Glitch-free power up I power down 
operation 

• Pin and function compatible with 
NSC 053893 

DESCRIPTION 
The 74F3893 is a quad backplane trans
ceiver and is intended to be used in very 
high speed bus systems. 
The 74F3893 interfaces to 'Backplane 
Transceiver Logic' (BTL) . BTL features a 
reduced (1 V) voltage swing for lower 
power consumption and a series diode on 

PIN CONFIGURATION 

TOP VIEW 

May 18, 1989 

FAST 7 4F3893 
Quad FutureBus Backplane Transceiver 
(3 State +Open Collector) 

Preliminary Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F3893 3.Sns 70mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10o/o; TA= 0°c to +70°C 

20-Pin PLCC N74F3893A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.0/0.167 20µA/100µA 

DE Data Enable input 1.0/0.667 20µA/400µA 

RE Receiver Enable input 1.0/0.167 20µA/100µA 

1100-1/03 Receiver inputs 1.0/0.083 20µA/50µA 

l/00-1/03 Driver outputs OC/33 OC/24mA 

Ro- R3 Receiver outputs 150/40 3mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC = Open Collector 

the drivers to reduce capacitive loading 
(< 7 pF). Incident wave switching is em
ployed, therefore BTL propagation de
lays are short. Although the voltage 
swing is much less for BTL, so is its 
receiver threshold region, therefore 
noise margins are excellent. 

LOGIC SYMBOL 

2 4 7 9 

11 DE 

12 RE 

18 17 15 14 3 5 8 10 

Vee· Pin 1 
LOGIC GND. Pin 6 
BUS GND- Pin 13, 16, 19 
BG GND • Pin 20 

6-972 

BTL offers low power consumption, low 
ground bounce, EMI and crosstalk, low 
capacitive loading, superior noise margin 
and low propagation delays. This results 
in a high bandwidth, reliable backplane. 

LOGIC SYMBOL(IEEE/IEC) 



Signetics FAST Products 

Quad Backplane Transceiver 

LOGIC DIAGRAM 

4 

10 

11 

Vee= Pin 1 

LOGIC GND = Pin 6 

BUS GND =Pin 13, 16, 19 

BG GND = Pin 20 

FUNCTION TABLE 

INPUTS INPUT/OUTPUT 

H 
L 
x 
z 

DE 

H 
H 

H 

L 

L 

L 

RE Dn 

x L 
x H 

H D 
n 

H x 
L x 
L x 

High voltage level 
Low voltage level 
Don't care 
High impedance "off' state 

1/0 n 
H 
L 

Dn 

H 

H 

L 

Preliminary Specification 

FAST 7 4F3893 

OUTPUT 
OPERATING MODE 

Rn 

L 
Transmit H 

z Receiver 3-state 

z Transmit to bus 

L 
Receive 

H 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -1.5 to +6.5 v 

VIN Input voltage -1.5to+6.5 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

~ High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

I IK Input clamp current -18 mA 

~ Receiver input threshold 1.475 1.55 1.625 v 
l_oo_ High-level output current I R n only -3 mA 

l_m Low-level output current 24 mA 

CIN Bus-port capacitance at l/0n='-'I_=2V 7 pF 

TA Operating free-air temperature range 0 70 oc 
May 18, 1989 6-973 



Signetics FAST Products Preliminary Specification 

Quad Backplane Transceiver FAST 7 4F3893 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oHB 
l/On(Power on) vee=MIN, VIL= MAX, VIH =MIN, VOH = 1.5V 10 100 µA 

High-level output current 
l/On(Power off) Vee= O.OV, VIL= MAX, VIH =MIN, VOH = 1.5V 100 µA 

VOH High-level output voltage R n Vee= MIN, VIL= MAX, 10 H =MAX 2.5 v 

VOHB High-level output 1/0 Vee= MAX, On =0.8V, VT= 2.0V, RT= 10!1 1.9 v 
Bus voltage n 

VOL Low-level output voltage R 
Y.._cr; =MIN, VIN= 2.0V, IOL = 6mA, I/On =2V 

0.35 0.5 v 
n RE=0.8V 

Low-level output on= DE = VIH' VT= 2.2V, RT= 10.0. 0.75 1.0 1.2 v 
VOLB 1/0 

Bus voltage n On= DE = VIH' VT= 2.14V, RT= 18.5!1 0.75 1.0 1.1 v 

Driver output positive 
Vee= MAX or OV, I/On =1mA 1.9 2.9 v 

Voes 1/0 
clamp voltage n 

Vee= MAX or OV, I/On =10mA 2.3 3.2 v 

VIK Input clamp voltage Vee= MIN, II= 1,K -0.73 -1.2 v 

1, Input current at maximum input voltage Vee= MAX, V1 = 7.0V, DE= RE= On= Vee 1 mA 

11H High-level input current on.RE.DE Vee= MAX, V1 = 2.7V, DE= RE= On = 2.4V 40 µA 

11HB 
High level output 

I/On Vee= OV, On= DE= 0.8V, I/On= 1.2V 100 µA 
bus current (power off) 

D n, RE Vee= MAX, v, = 0.5V, DE =Vee= MAX -100 µA 
11L Low-level input current 

DE Vee= MAX, V1 = 0.5V, On= Vee= MAX -700 µA 

11LB Low-level output bus current (power on) Vee= MAX, On= DE= 0.8V, I/On= 0.75V -250 100 µA 

1ozH 
Off-state output current, Vee = MAX, v 0 =2.5V, RE=2V 20 µA 
High-level voltage applied 

1ozL 
Off-state output current, Vee = MAX, v 0 =0.5V, RE=2V -20 µA 
Low-level voltage applied 

1os Short-circuit output current3 Vee = MAX, I/On = 1.2V, v 0 =OV, RE=0.8V -80 -200 mA 

1cc Supply current (total) Vee= MAX, On= DE =RE =VIH 70 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 105 tests should be performed last. 
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Quad Backplane Transceiver FAST 7 4F3893 

AC ELECTRICAL CHARACTERISTICS for Driver and Driver Enable 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv, Vr=2V Vee= sv ±10%, Vr=2V 

UNIT 
CL= 30pF CL= 30pF 

-+ Wavefonn 1 

RT= 1on Rr= 1on 

Min Typ Max Min Max 

tPLH Propagation delay 2.0 3.5 6.0 2.6 6.75 
tPHL Dn to I/On 2.0 3.5 6.0 1.5 6.0 ns 

tPLH Propagation delay 
I Waveform 1 

3.5 2.6 6.75 ns 
tPHL DE to I/On 3.5 1.5 6.0 

~LH D n to 1/0 n Transition time 
Waveform 1 1.0 5.0 ns 

HL 10% to 90%, 90% to 10% 1.0 5.0 

tDskew 
Skew between Drivers in same 1.0 ns 
package 

AC ELECTRICAL CHARACTERISTICS for Receiver 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT 
CL= 30pF CL= 30pF 
RL = 1kn RL = 1kn 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 3.5 3.1 8.0 
tPHL I/On to Rn 3.5 3.6 7.25 

ns 

tPZH Output Enable time to Waveform 2 1.0 ns 
tPZL High or Low level 

tPHZ Output Disable time from Waveform 3 ns 1PLZ High or Low level 

1Rskew 
Skew between Receivers in same ns 
package 

AC ELECTRICAL CHARACTERISTICS for Receiver Enable 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= s_v Vee= sv ±10% 

UNIT 
CL= SOpF CL= SOpF 
RL =soon RL= soon 

Min Typ Max Min Max 
1PLH Output Enable to High or Low level Waveform 2 9.0 2.0 12.0 
tPHL RE to R Waveform 3 10.0 2.0 12.0 

ns 
n 

1PLH Output Disable from High or Low level Waveform 2 4.0 1.0 8.0 ns 
1PHL RE to Rn Waveform 3 4.0 1.0 8.0 
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Quad Backplane Transceiver FAST 7 4F3893 

AC WAVEFORMS 

1/0 90% t 
n 10% THL 

Waveform 1. Propagation Delay For Driver 

RE RE 

ov 
Waveform 2. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 
Waveform 3. 3-State Output Enable Time To Low Level 

And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST 

!PLZ' \pZI. 
All other 

PULSE 
GENERATOR 

SWITCH 

closed 

open 

Test Circuit For Open Collector Outputs 

DEFINITIONS 

L1.av 

RL = Load resistor; see AC CHARACTERISTICS for 
value. 

CL = Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 

R'r = Termination resistance should be equal to ZOUT of 
pulse generators. 

May 18, 1989 

tw AMP(V) 

10% 
ov 

ITHL (ti) 

I TUi (t,) 

90"/o 

t w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 

c0 = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

RT = Termination resistor; see AC CHARACTERISTICS for 
value. 
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FAST Products 

FEATURES 
• DRAM slgnal timing generator 
• Automatic refresh circuitry 
•Dual Ported arbitration 
• Selectable row address hold and 

RAS precharge times 
• Supports Page and Nibble Mode 
accesses 

• On-chip column address counter 
• Multiple CAS outputs with CAS 
enables for byte addressing 

• Controls 4-MBit DRAMs 
• Intelligent burst-mode refresh after 
page mode access cycles 

PRODUCT DESCRIPTION 
The Signetics 4-MBit Intelligent DRAM 
Controller is a 4-MBit dual-ported version 
of the 'F1763 Intelligent DRAM Control
ler. It contains automatic signal timing, 
address multiplexing, refresh control, 
and access and refresh arbitration. Addi
tional features include multiple CAS out
puts, selectable row address hold and 
RAS precharge times, page mode sup
port and on-chip column address counter 
for all major modes of burst access to the 
DRAMs. 

April29, 1989 

FAST 74F4763 
4-MBit Intelligent DRAM Controller 

Preliminary Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F4763 150MHz 175mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= SV±10%; TA= 0°C to +70°C 

64-Pin Plastic DIP N74F4763N 
68-Pin Plastic PLCC N74F4763A 

BLOCK DIAGRAM 

CAS'ENO-------------.... CA5o 
~ ------------- CAS CASi' 
cmNi ------------- ENABLE CA$2 
CA$EN3 ------;--------i__....,. _ _J-----P CA$3 

P'AGE----~ 
CP----~ 

PRECHRG -----<~ 

HLDROW ----Pl 

RAS, CAS, MUX, DTACK 
TIMING 

DTACK -----i_ _____ -.-____J 

ACCESS 
ARBITRATION 

REFRESH 
ARBITRATION 

GNT ----------' 

RCP 

RA0-10 

CA0-10 

BURST REFRESH MONITOR & 
REFRESH ADDRESS COUNTER 

fil ------------
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Signetics 
FAST Products 

FEATURES 
• Metastable Immune Characteris

tics 
• Propagation delay skew and 

output to output skew less than 
1.Sns 

• Same plnout and function as 
74F74 

• See 74F50728 for Synchronizing 
Cascaded D· Type Flip-Flop 

• See 74F50729 for Synchronizing 
Cascaded Dual D-Type Flip-Flop 
with Edge-Triggered Set and Reset 

• See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Flip-Flops 

DESCRIPTION 
The 74F5074 is a dual positive edge
triggered D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs; also true 
and complementary outputs. 
Set (SD) and Reset (RD) are asynchronous 
active-Low inputs and operate independently 
of the Clock (CP) input. Data must be stable 
just one setup time prior to the Low-to-High 
transition of the clock for guaranteed propaga
tion delays. 
Clock triggering occurs at a voltage level and 
is not directly related to the transition time of 
the positive-going pulse. Following the hold 
time interval, data at the D input may be 
changed without affecting the levels of the 
output. 

PIN CONFIGURATION 

Roo Vee 

Ro1 

D1 

Cpt 

Oo So1 

ao 01 

GND 01 

TOP VIEW 

April 29, 1989 

FAST 74F5074 
FLIP-FLOP 
Synchronizing Dual D· Type Flip-Flop 
With Metastable Immune Charateristics 

Preliminary Specification 

TYPE TYPICAL f MAX 

74F5074 200 MHz 

ORDERING INFORMATION 

TYPICAL 

COMMERCIAL 

SUPPLY CURRENT 
(TOTAL) 

18mA 

RANGE 
PACKAGES Vee = 5V±10%; TA = 0°c to +70°C 

14-Pin Plastic DIP N74F5074N 

14-Pin Plastic SO N74F5074D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do, D1 Data inputs 1.0/0.166 20µA/100µA 

CP...<r CP.1 Clock inputs (active rising edge) 1.0/0.083 20µA/50µA 

S...oo'. SJ21. Set inputs (active Low) 1.0/0.083 20µA/50µA 

Roo, ROI Reset inputs (active Low) 1.0/0.083 20µA/50µA 

0 0, 0 1, 0 0, 0 1 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

The 74F5074 is designed so that the outputs but the outputs will not glitch or display a 
can never display a metastable state due to metastable state. Typical metastability para
setup and hold times violations. If setup and meters for the 74F5074 are: -r < .200ns, 
hold times are violated the propagation delays T 

0
=1 O µs, and h=3.8ns. 

may be extended beyond the specifications 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

12 5 

Do D1 
CP0 6 
Soo 
Roo 

11 CP1 
10 8 01 9 
13 RD1 0 o 0 o 0 1 °1 

5 6 9 8 
8 

Vee =pin 14 

GND =pin 7 
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FLIP-FLOP 

LOGIC DIAGRAM 

FUNCTION TABLE 

INPUTS 
r--------, ----,---

SD RD CP 

L H x 
H L x 
L 

I 
L x 

H H i 

H H i 

H H 1 

-----+---OUTPUTS -1 OPERATING MODE : 1~-~ -- -~nohmn~u' Set ----

X L H I Asynchronous Reset 

I X H H I Undetermined* 

I 

h I H L Load "1 " 

I 

I L H l Load "O" 

. X I NC NC Hold 
H = High voltage level 
h = High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level 
I= Low voltage level one setup time prior to Low-to-High clock transition 
X = Don't care 

i = Low-to-High clock transition 
'!'=Low-to-High clock transition 
NC =No change from the previous setup 
•=This setup is unstable and will change when either Set or Reset return to 
the High level. 

74F5074 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
r---V

1
N Input voltage -0.5 to +7.0 v 

f---------+------------------------------------------------J----------+--·------------1 
11N Input current -30 to +5 mA 

>------+-------------------------------------------+--------------------! 

V our Voltage applied to output in High output state -0.5 to +V cc v 
1---------1--------------------------------------------t------------+--------j 

lour Current applied to _o_ut_p_u_t _in_L __ o_w_o_u_tp_u_t _s_t __ a_te _________________________________ 4_o ____ --+--__ m_A __ --< 

TA Operating free-air temperature range 0 to + 70 oc 
1--------+----------------------------------------------t---------------J------~ 

T STG Storage temperature -65 to + 150 oc 
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FLIP-FLOP 74F5074 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

loL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise. noted.) 

LIMITS 

SYMBOL PARAMETER TEST CONDITIONS 1 

Min Typ2 Max 
UNIT 

VOH High-level output voltage 
Vee =MIN, ±10%Vcc 2.5 v 
VIL= MAX, IOI-I= MAX 
VJl:l =MIN ±5%Vcc 2.7 3.4 v 

VOL Low-level output voltage 
Vee= MIN, ±10%Vee 0.30 0.50 v 
VIL= MAX, IOL =MAX 
V1H =MIN ±5%Vec 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 
1, Input current at maximum input voltage Vee= MAX, v, = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current l 0
• 

-100 µA 

CP n'SDn' Ron 
Vee= MAX, v, = 0.5V 

-50 µA 

'os Short-circuit output current 3 
Vee= MAX -60 -150 mA 

1cc Supply current4 (total) Vee= MAX 18 24 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value 11~ified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s•e. 
3. Not more than one output should be shorted at a time. For testing 109, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 109 tests should be performed last. 

4. Measure Ice with the dock input grounded and all outputs open, then with Q and 0 outputs High in turn. 
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FLIP-FLOP 74F5074 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S"C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV Ycc=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 200 150 MHz 

tPLH Propagation d~ay 
Waveform 1 

2.0 3.8 4.5 2.0 5.5 

tPHL CP n to an or an 2.0 3.8 5.0 2.0 6.0 ns 

tPLH frop~ation delay _ Waveform 2 
2.0 3.8 4.5 2.0 5.5 

tPHL SDn' Dn to an or an 2.0 3.8 5.0 2.0 6.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV vcc=SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 1 

1.0 1.0 
t:(L) On to CPn 1.0 1.0 ns 

!t,(H) Hold time, High or Low 
Waveform 1 

1.0 1.0 
t;;(L) On to CPn 1.0 1.0 ns 

!w(H) CP Pulse width, 
Waveform 1 

4.0 4.0 
~(L) High or Low 5.0 5.0 ns 

tw(L) S0n or R0n Pulse width, Low Waveform 2 4.0 4.0 ns 

tREC 
Recovery time Waveform 3 2.0 2.0 ns 
S0n or R0n to CP n 
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Signetics FAST Products 

FLIP-FLOP 

AC WAVEFORMS 

Waveform 1. Propagation Delay For data to output, data 
setup time and hold times, and clock width 

Waveform 3. 

Preliminary Specification 

74F5074 

Waveform 2. 
Propagation Delay for set and reset to output, 
set and reset pulse width 

Recovery time for set or reset to clock 

NOTE: For all waveforms, V M = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

April 29, 1989 

FAMILY 

74F 

6·982 

-----I W -----ti AMP(V) 

-----I W -----11 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• TTL inputs 
• Output enable control 

• Single supply 
• High current source and sink 

capability 

APPLICATIONS 
• High speed serial data communi

cation 

• Fiber optic data links 
• Local area and metropolitan area 

networks 

• Digital Television 

• PBX systems 

ASSOCIATED PRODUCTS 
• NE 5210/11 /12 transimpedance 

amplifiers 

• NE5214/5217 postamplifier with 
data quantizer 

DESCRIPTION 

The 74F5300 is an LED driver designed 
for use in fiber optics links. 

The TTL input buffer accepts TTL data. A 
logic High on the Enable pin enables the 
buffer to drive the output driver amplifier. 

PIN CONFIGURATION 

TOP VIEW 

May 4, 1989 

Vee 
GND 

a 

FAST 7 4F5300 
LED Driver 

Objective Specification 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F5300 3.8 ns 

ORDERING INFORMATION 

PACKAGES 

8-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

5.0mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

74F5300D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

D Data input 1.0/1.0 20µA/0.6mA 

E Enable input 1.0/1.0 20µA/0.6mA 

a Data output 3350/200 67mA/120mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

The output driver amplifier is capable of 
sourcing more than 60 mA and sinking 
more than 120 mA from low impedances. 

The high current output driver has been 
designed to deal with transmission line 

LOGIC SYMBOL 

2 

l 
D 

3--1 E 

Q 

i 
Vee· Pin 1.a 
GND • Pin 4, 5, 7 

6-983 

effects of high speed switching systems 
with fast rising and falling edges.The 
performance of the system can be en
hanced by matching impedance at the 
output for proper termination. 

LOGIC SYMBOL (IEEE/IEC) 

2 

3 
10 

EN1 

6 



Signetics FAST Products 

LED Driver 

LOGIC DIAGRAM 

D 2 

E 3 

Yee= Pin 1. a 
GND • Pin 4, 5, 7 

APPLICATION 

0.1µF ! +5V 

6 
~-+--Q 

~ I J_ . 1--6--···--------_______, 
FAST 
TTL 

INPUTS 

LINEARIZING 
CIRCUIT 

4 

----·---..---~ _I 

Objective Specification 

FAST 7 4F5300 

j +5V 

:C 10µF 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 240 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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LED Driver FAST 7 4F5300 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -f37 mA 

1oL Low-level output current 120 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 
Vee= MIN 100= -45mA 

VOH High-level output voltage 
VIL= MAX ±5%Vcc 2.7 3.4 v 
V1H =MIN 

IOH= -f37mA ±10%Vcc 2.0 v 
Vee= MIN IOL= 100mA ±10%Vcc 0.42 0.5? v 

VOL Low-level output voltage 
VIL= MAX 
V1H =MIN IOL= 120mA ±5%Vcc 0.45 0.60 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

'1 
Input current at 

Vee= MAX, vi= 7.0V 100 µA 
maximum input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

'iL Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1ccH 2.0 4.0 mA 
1cc Supply current (total) Vcc=MAX 

1ccL 8.0 12 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = 5V, TA= 25°C. 
3. The device is not short circuit protected. 
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LED Driver 

AC ELECTRICAL CHARACTERISTICS 

I 

SYMBOL PARAMETER I TEST CONDITION 

I f--

Min 

tPLH Propagation delay w f 1 2.5 

tPHL 
D~Q ~emm 2.5 

1-- ------ -

Dtpw Pulse width distortion 

r 
-------------------£ 

----------r-----
Rise time 10% to 90% ~HL I Test circuits 

TLH Fall time 90% to 10% and Waveforms 

AC WAVEFORMS 

D 

Q 

Waveform 1. Propagation Delay for Input to Output 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Vour 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

May 4, 1989 

FAMILY 

74F 

Objective Specification 

FAST 74F5300 

LIMITS 

TA=+25°C TA= 0°C to +70°C 

Vee= SV Vee= sv ±10% 
UNIT CL= SOpF CL :SOpF 

RL = 1oon I RL = 100Q 
--

Typ Max Min Max 

3.8 6.0 
ns 3.8 6.0 

---+---· 
0.4 ns 

+----T2 --+----!-----
ns 1.2 

t w AMP(V) 

ov 

tTHL(t,) 

trLH(t) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate 'w 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.Sns 



Signetics 

FAST Products 

FEATURES 
• Octal Latched Transceiver 

• Drives heavily loaded backplanes 
with equivalent load impedances 
down to 10 ohms 

• High drive (100mA) open collector 
drivers on B-port 

• Reduced voltage swing (1 volt) 
produces less noise and reduces 
power consumption 

• High speed operation ei\hances 
performance of backpl(ne buses 
and facilitates incident wave 
switching 

• Compatible with IEEE 896 Future
bus Standard 

• Built-in precision band-gap refer
ence provides accurate receiver 
thresholds and improved noise 
immunity 

• Controlled output ramp and 
multiple GND pins minimize ground 
bounce 

• Glitch-free power up I power down 
operation 

DESCRIPTION 

The 74F8960 and 74F8961 are octal bidi
rectional latched transceivers and are in
tended to provide the electrical interface 
to a high performance wired-OR bus. The 
B port inverting drivers are low-capaci-

PIN CONFIGURATION DIP 

74F8960 

September 2, 1988 

FAST 7 4F8960 I 7 4F896 l 
Futurebus Transceivers 
Preliminary Specification for 
74F8960-0ctal Latched Bidirectional Futurebus Transceiver, INV (OC) 
Product Specification for 

74F8961-0ctal Latched Bidirectional Futurebus Transceiver_. NINV lOCl 
1 TYPE 

TYPICAL PROPAGATION MAX SUPPLY CURRENT 
DELAY (TOTAL) 

------- --

74F8960 7.5ns 85mA 

74F8961 7.5ns 85mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
Vee= 5V±10%; TA= 0°c to +70°C 

----I 
28-Pin Plastic DIP (600 mil) 1 N74F8960N, N74F8961N 

--------. ---~ 
28-Pin PLCC N74F8960A, N74F8961A 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) for a 
discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

__ Pl":_ .1 74F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 PNP latched inputs 3.5/0.0117 70µN70µA 

Bo - 87 Data inputs with threshold circuitry 5.0/0.167 100µN100µA 

~OEA A Output Enable input (active High) 1.0/0.033 20µN20µA 

OEB
0

, OEB
1 

B Output Enable inputs (active Low) 1.0//0.033 20µN20µA 

LE Latch Enable input (active Low) 1.0//0.033 20µN20µA 

A
0

-A
7 

3-State outputs 150/40 3mA/24mA 

Bo - 87 Open Collector outputs OC*/166.7 OC*/100mA 

NOTES: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
• OC =Open Collector 

tance open collector with controlled 
ramp and are designed to sink 100 mA 
from 2 volts. The B port receivers have 
a 100 mV threshold region and a 4 ns 
glitch filter. 

PIN CONFIGURATION PLCC 

74F8960 

6-987 

The B port interfaces to 'Backplane Trans
ceiver Logic' (BTL). BTL features a re
duced (1 V) voltage swing for lower power 
consumption and a series diode on the 
drivers to reduce capacitive loading (<5 
pF). 

LOGIC SYMBOL 

74F8960 

3 5 6 7 13 

t t 
Ao A, A2 A3 A4 As A, A, 

OEB 0 
OEA 

28 LE 
16 OEB 1 

Bo e, e, e, e. e. e, e, 

27 26 24 23 21 20 19 17 

vcc=Pin1 Vx=Pin14 

GND =Pin 4, a. 11, 18, 22, 25 

853-1120-94380 



Signetlcs FAST Products 

Futurebus Transceivers 

DESCRIPTION (Continued) 
Incident wave switching is employed, 
therefore BTL propagation delays are 
short. Although the voltage swing is much 
less for BTL, so is its receiver threshold 
region, therefore noise margins are ex
cellent. 
BTL offers low power consumption, low 

PIN CONFIGURATION 
74F8961 

PIN DESCRIPTION 

ground bounce, EMI and crosstalk, low 
capacitive loading, superior noise margin 
and low propagation delays. This results 
in a high bandwidth, reliable backplane. 
The 74F8960 and 74F8961 A ports have 
TTL 3-State drivers and TTL receivers 
with a latch function. A separate High 

PIN CONFIGURATION PLCC 

74F8961 

GND 82 l•GND a, 11 86 

3 

Vee Pl.CC 

Preliminary Specification for 74F8960 
Product Specification for 74F896 l 

FAST 7 4F8960 I 7 4F896 l 

level control input (VX) is provided to limit 
the A port output level to a given voltage 
level (such as 3.3V). For 5.0V systems, 
v. is simply tied to Vee· 

74F8961 is the non-inverting version of 
74F8960. 

LOGIC SYMBOL 

74F8961 

3 5 6 7 9 10 12 13 

Ao A, A, A, A4 As Ao A, 

15 OEB 0 
OEA 

28 LE 
16 OEB 1 

a. e, e, e, e, e, e. e, 

27 26 24 23 21 20 19 17 

Vee. Pin 1 Vx =Pin 14 
GND • Pin 4, 8, 11, 18, 22, 25 

SYMBOL PINS TYPE NAME AND FUNCTION 

Ao 3 1/0 

A, 5 1/0 

A2 6 1/0 
t---

A3 7 110 

A4 9 1/0 
PNP latched input I 3-state output (with V X control option) 

--t---·-
As 10 1/0 

··-----1 
As 12 1/0 

----j 

A7 13 1/0 

Bo 27 1/0 
I------------t----1 

81 26 110 
t------ --1 

82 24 1/0 

83 23 1/0 Data input with special threshold circuitry to reject noise I Open Collector output, 
t-- -+-----1 

84 21 1/0 High current drive 
I------'--- t----

85 20 1/0 
t-- --+-----! 

86 19 1/0 
1---------t--------, -----1 

87 17 1/0 

OEB
0 

15 I 

OEB
1 

16 I 
Enables the 8 outputs when both pins are Low 

OEA 2 I Enables the A outputs when High 

LE 28 I Latched when High (a special delay feature is built in for proper enabling times) 

vx 14 I Clamping voltage keeping v0 H from rising above VX (Vx =Vee for normal use) 

September 2, 1988 6-988 
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Futurebus Transceivers 

LOGIC DIAGRAM. 74F8960 

15 
OEP 0 

16 
OEr 1 

OEA 
2 

28 
LE 

3 
Ao 

5 
A1 

6 
A2 

7 
A3 

9 
A4 

10 
As 

12 
A5 

13 
A7 

vcc=Pin1 Vx=Pin14 

GND =Pin 4, 8, 11, 18, 22. 25 

September 2, 1988 

a 
LE 

a 
LE 

a 
LE 

a 
LE 

a 
LE 

a 
LE 

a 
LE 

Data a 
LE 

6-989 
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27 
Bo 

26 
81 

24 
82 

23 
83 

21 
84 

20 
85 

19 
86 

17 
87 
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Futurebus Transceivers 

LOGIC DIAGRAM 74F8961 

15 
OE8 o ----a >----------___, 

16 
OE8

1 
~--------, 

2 

A1 Data 

LE 

A2 Data 

LE 

7 
A3 Data 

LE 

9 
A4 Data 

LE 

10 
As Data 

LE 

12 
A6 Data 

LE 

13 
A7 Data 

LE 

Vee= Pin 1 Vx= Pir 

GND •Pin 4, 8, 11, 18, 22, 25 

September 2, 1988 6-990 
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Futurebus Transceivers 

FUNCTION TABLE 74F8960 

Preliminary Specification for 7 4F8960 
Product Specification for 7 4F896 l 

FAST 7 4F8960 I 7 4F896 l 

,---~~~~~~~~~~-~~----,---~~---r~-~~-----,~-~~~~--~----~ 

INPUTS I LATCH OUTPUTS 
MODE 

t---A-n--8-n-.---r-L-E-r OEA OEB~B~ STATE An Bn 1 
H / X L L L J ~- _H _ ___, ___ z __ ~ A 3-state, Data from A to B 

~ ~ ~ ~ --•---+ fi l ~' ~ :: ·-A-3----st-a-te-, -La-t-ch_e_d_d_a_ta-_t_o_-B~~~~~~---~-----1-
t--

- - L H L L (1) (1) (1) Feedback: A to B, B to A 
- H H H L L , --L-('2~~)-+--L---l-z~(2=)-r-P-re_c_o __ nd-i-tio_n_e_d_L_a_tc_h_e-na_b_li-ng-da_t_a----I 

t------+----+---1-----+--~---+-~(2"7)-+------+------,(=2:i---1 transfer from B to A 

1----=---<>-----~--1---:-+---:-t- ~ I --t-1---L-O __ n __ -+-~~~n-+~Zo=n-1---L-at_c_h-st-a-te_t_o_A_a_n_d __ B ________ ~ 
H x L L --Hl x I H~-~-z~+---z--t-~~~~~----------------j 

>---L-+--X--+--L-->---L-+-~=q--L--+--z____. __ z__, Band A 3-state 

1---X--1--_X_-t-_H __ +--__ L_+- H X On Z Z 
H L H H X H L Z 

------t----1-----+----+----+-----------+--->------1 
- LL H H X L HZ 

~-~---t------~--+-----+-----+------+----+------1 B 3-state, Data from B to A 
- H H H ___ H--+ __ x __ ,_ ___ o_~n---+-~t-~ 

~--L __ +-_H __ -+-_H_-t--_H_f--x--+---o---"-n--1--H--+--z---l------------------1 
H X L L X H H Z Z 

L XL L X H L Z Z Band A 3-state 
1-----+----+---t------+---+-----------+----+---~ 

r-X~+--X-~e----H~-+-~~X~~--O~n"-+--z-+-~z--1------~~-------~~--< 
H L H X H H L Z 

B 3-state, Data from B to A 
L L H X H L H Z 

t-----+---+----t----------t---------t----+----+ 

r----=---t-~H~+--H--+-__ H_-+-_x __ t---_H __ +-__ o~~~-+----L-+-_z--i 
L H H X H On_ H Z 

H High voltage level 
L Low voltage level 
X Don't care 

Input not externally driven 
Z High Impedance (off) state 
On High or Low voltage level one setup time prior to the Low-to-High LE transition 
(1) Condition will cause a feedback loop path; A to Band B to A 
(2) The latch must be preconditioned such that B inputs may assume a High or Low level while OEB

0 
and OEB1 are Low 

and LE is High. 
H** = Goes to level of pullup voltage. 
B* = Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state. 
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FUNCTION TABLE. 74F8961 

H 

L 

8. 
n 

x 
x 

INPUTS 

LE 

L 

L 

OEA OEB0 OEB 1 

L L L 

L L L 

LATCH 

STATE 

H 

L 

OUTPUTS 

z H** 

z L 

Preliminary Specification for 74F8960 
Product Specification for 74F896 l 

FAST 7 4F8960 I 7 4F896 l 

MODE 

A 3-state, Data from A to B 

x x H L 

H 

L 

L 

L On Z On A 3-state, Latched data to B 
------t---+-----+----------------1 

L L (1) (1) (1) Feedback: A to B, B to A 

H H H L 
L H~~)--+-~-+-~(2~)-+-------~-------~ 

H Z Preconditioned Latch enabling data 

L H H L L ----t---H (2) L z (2) transfer from B to A 
t-------+----+-----+-----+----+-----+---------;-----;------t---------------~ 

H H L L On On On Latch state to A and B 
1----+-----+---t-------+-------+-----+------+----+----+----------------+ 

H XL L H X H Z Z 
f------f---+-----+------t------+------+--------+-----1--~ 

L XL L H X L Z Z B and A 3-state 
f----+-----+-----+----+-----+------+---------+-----+-----l 

x x H L H x _o--'-'--n-+-_z_+-_z_+---______________ _, 

H L H H X H H Z 
f--------+-----+-----+----i------+------+--~-------+---1-----~ 

LL H H X L L Z 
B 3-state, Data from B to A 

H H H H L x on H z 
l-----+---+-----+----+------1 ------1-~-~C~----+-----+------i 

t--:--+----~-+--:---t- : 1- : t : _t---~"----n ---+-~-+----~---+-------------------------1 
,___ __ L_,___x_-+--~- X __ H_

1t L Z Z B and A 3-state 

x x H x H ~-------t----~z-+ __ z--+ ________________ _______, 

H LL HH XX HH t HL_ HL Z 
L Z J B 3-state, Data from B to A 

H H H X H -~--+----H--+--z--1 
L H H X Hj ~ L Z 

H High voltage level 
L Low voltage level 
X Don't care 

Input not externally driven 
Z High Impedance (off) state 
On High or Low voltage level one setup time prior to the Low-to-High LE transition 
(1) Condition will cause a feedback loop path; A to Band B to A 
(2) The ~ch must be preconditioned such that B inputs may assume a High or Low level while OEB

0 
and OEB

1 
are Low 

and LE is High. 
H** = Goes to level of pullup voltage. 
B* = Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state. 
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Product Specification for 74F896 l 

FAST 7 4F8960 I 7 4F8961 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
vx Threshold control -0.5 to +7.0 v 

VIN Input voltage t OE!rr OEA, LE -0.5 to +7.0 v 
l ~-~~-~ -0.5 to 5.5 

IN Input current -40 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

Current applied to output in Low output state l Ao-~ 48 
mA 'our j Bo- 87 200 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

High-level input voltage Except~-~ 2.0 v VIH 
~--8.z_ 1.625 

Except~-~ 0.8 v VIL Low-level input voltage 
~-~ 1.475 

I IK Input clamp current Except~ - A_z -18" mA 
A_o_-~ -40 

IOH High-level output current Ao-~ -3 mA 

Ao-~ 24 
IOL Low-level output current mA 

80-87 100 

TA Operating free-air temperature range 0 70 oc 
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FAST74F8960,74F8961 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH High level output current Bo- B7 Vee= MAX, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

10FF Power-off output current Bo- B7 Vee= o.ov, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

Vee= MIN, VIL= MAX, IOH = -3mA, vx =Vee 2.5 Vee v 

VOH High-level output voltage AO-A74 
V1H =MIN 

10 H = -0.4mA, 
2.5 Vx v 

Vx = 3.13V & 3.47V 

A0-A/ Vee= MIN, VIL= MAX, IOL = 20mA, Vx =Vee 0.5 v 
V1H =MIN 

VOL Low-level output voltage Vee= MIN, VIL= MAX, 10 L = 1oomA 1.15 v 
Bo- B7 

V1H =MIN IOL =4mA 0.40 v 

AO-A7 Vee= MIN, 11 = llK -0.5 v 
VIK Input clamp voltage 

ExceptA0 -~ Vee= MIN, 11=1 1K -1.2 v 

OEBn, OEA, LE Vee= O.OV, vi = 7.0V 100 µA 
II 

Input current at 
maximum input voltage Ao - A7,BO - B7 Vee= MAX, V1=5.5V 1 mA 

OEBn, OEA, LE Vee= MAX, V1 = 2.7V, Bn -An = OV 20 µA 
11H High-level input current 

Bo- B7 Vee= MAX, vi= 2.1V 100 µA 
__,.,. 

Vee= MAX, vi= 0.5V -20 µA 
11L 

OEB...n, OEA, LE 
Low-level input current 

~-~ Vee= MAX, vi= 0.3V -100 µA 

1ozH Off-state output current, 
Ao-A7 Vee= MAX, Vo =2.7V 70 µA 

+ 11H High-level voltage applied 
TOZL Off-state output current, 

AO-A7 Vee= MAX, Vo =0.5V -70 µA 
+ 11L Low-level voltage applied 

Vee= MAX,~= VC'f, LE= OEA = OEBn = 2.7V, -100 100 µA 

Ix High-level control current 
A_0 :Ai=2.7 , B0 - 2 =2.ov 

~=MAX, VX = 3.13V & 3.47 V, LE= OEA = 2.7V, -10 10 mA 
OEBn =A0 -~ = 2.7V, B0 - B7 = 2.0V 

1os Short-circuit output current3 A0 -A7 only Vee= MAX, Bn = 1.6V, OEA = 2.0V, OEBn = 2.7V -60 -150 mA 

1eeH Vee= MAX 70 100 mA 

Ice Supply current (total) 1eeL Vee= MAX, VIL = 0.5V 100 145 mA 

1eez Vee = MAX, VIL = 0.5V 80 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. Unless otherwise 

specified, V X = V cc for all test conditions. 
2. All typical values are at V = sv, TA= 2s0e. 
3. Not more than one output~uld be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

4. Due to test equipment limitations, actual test conditions are for v1H=1.6V and v1L .. 1.3V. 
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AC ELECTRICAL CHARACTERISTICS for 74F8960 

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 5.5 

tPHL BtoA Waveform 1, 2 6.0 

tPZH Output Enable time from High or Low 8.0 

'PzL OEAtoA Waveform 4.5 8.5 

tPHZ Output Disable time to High or Low 2.0 

tPLZ OEAtoA Waveform 4.5 2.0 

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 2.0 
Waveform 1, 2 

tPHL Ato B 3.5 

tPLH Propagation delay 3.0 

LE to B 
Waveform 1, 2 

tPHL 4.0 

tPLH Enable/disable time 2.5 

-- Waveform 1, 2 
tPHL OE~to B 4.5 

ii.H T~nsition time, B Port Test Circuit and 0.5 

'THL 1.3V to 1.7 V, 1.7V to 1.3V Waveforms 0.5 

AC SETUP REQUIREMENTS for 74F8960 

SYMBOL PARAMETER TEST CONDITION 

Min 

~~~l 
Set-up time 

Waveform 3 
5.0 

Ato LE 5.0 

1t,(H) Hold time 
Waveform 3 0.0 

1t,(L) Ato LE 0.0 

1w(L) LE Pulse width, Low Waveform 3 6.0 
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A PORT LIMITS 

TA= +2S°C TA= 0°C to +70°C 
Vee :SV Vee= SV±10% UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Typ Max Min Max 

7.5 12.0 5.0 12.0 

7.5 10.5 6.0 11.0 ns 

10.5 14.5 7.5 15.5 

12.0 14.5 8.5 17.0 ns 

4.5 7.0 2.0 7.5 

4.5 7.5 2.0 8.0 ns 

B PORT LIMITS 

TA= +2S°C TA= 0°C to +70°C 

Vee :SV vce=SV±10% 
UNIT Ca= 30pF Ca= 30pF 

Ru= 9n Ru= 9n 

Typ Max Min Max 

4.0 7.0 2.0 8.0 
ns 

6.0 8.0 3.0 9.0 

5.0 8.5 2.5 10.0 
ns 

6.0 9.0 3.0 9.5 

4.5 7.5 1.5 8.5 
ns 

7.5 10.5 3.5 10.5 

2.0 4.5 0.5 4.5 
ns 

2.0 4.5 0.5 4.5 

LIMITS 

TA= +2S°C TA= O°C to +70°C 
Vee :SV Vee= SV±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Typ Max Min Max 

5.0 
ns 

5.0 

0.0 
ns 

0.0 

6.0 ns 



Signetics FAST Products 

Futurebus Transceivers 

AC ELECTRICAL CHARACTERISTICS for 74F8961 

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 5.5 

tPHL BtoA Waveform 1, 2 6.0 

tPZH Output Enable time from High or Low 8.0 

tPZL OEA to A Waveform 4.5 8.5 
-·-------------·----+· 

tPHZ Output Disable time to High or Low 2.0 

tPLZ OEA to A Waveform 4.5 2.0 

1---

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 2.0 
Waveform 1, 2 

tPHL A to B 3.5 

tPLH Propagation delay 3.0 

LE to B Waveform 1, 2 
tPHL 4.0 

tPLH Enable/disable time 2.5 
-- Waveform 1, 2 

tPHL OEB.n.to B 4.5 

tTLH Transition time, B Port Test Circuit and 0.5 

'-fHL 1.3V to 1.7 V, 1.7V to 1.3V Waveforms 0.5 

AC SETUP REQUIREMENTS for 74F8961 

SYMBOL PARAMETER TEST CONDITION 

Min 

t
5
(H) Set-up time 

Waveform 3 
5.0 

~(L) A to LE 5.0 

th(H) Hold time 
Waveform 3 

0.0 
th(L) A to LE 0.0 

tw(L) LE Pulse width, Low Waveform 3 6.0 
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A PORT LIMITS 

TA= +25°C TA= 0°c to +70°C 

Vee= sv Vee= sv ±10% UNIT 
CL= 50pF CL= 50pF 
RL = 500.Q RL = 500.Q 

Typ Max Min Max 

7.5 12.0 5.0 12.0 

7.5 10.5 6.0 11.0 ns 

10.5 14.5 7.5 15.5 

12.0 14.5 8.5 17.0 ns 
--+-----

4.5 7.0 2.0 7.5 

4.5 7.5 2.0 8.0 ns 

B PORT LIMITS 

TA= +25°C TA = 0°c to +70°C 

Vee= sv Vee= sv ±10% 
CD= 30pF CD= 30pF UNIT 

Ru= 9.Q Ru= 9.Q 

Typ Max Min Max 

4.0 7.0 2.0 8.0 
ns 

6.0 8.0 3.0 9.0 

5.0 8.5 2.5 10.0 
ns 

6.0 9.0 3.0 9.5 

4.5 7.5 1.5 8.5 
ns 

7.5 10.5 3.5 10.5 

2.0 4.5 0.5 4.5 
ns 

2.0 4.5 0.5 4.5 

LIMITS 

TA= +25°C TA = 0°C to +70°C 

Vee= sv Vee= sv ±10% 
UNIT CL= 50pF CL= 50pF 

RL =soon RL =soon 

Typ Max Min Max 

5.0 
5.0 

ns 

0.0 
0.0 

ns 

6.0 ns 
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AC WAVEFORMS 

OEA 

Waveform 1. Propagation Delay For Data 
To Output 

Waveform 2. Propagation Delay For Data 
To Output 

Waveform 3. Data Setup And Hold Times 
And~ Pulse Widths 

OEA~ 

An~+0.3V 
....... 

Waveform 4. 3-State Output Enable Time To High Level Waveform 5 3-State Output Enable Time To Low Level 
And Output Disable Time From High Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs On A Port 

R L 

R L 

L1.ov 

-----tw AMP(V) 

SWITCH POSITION ITHL (If) 

AMP(V) 

TEST 

tPLZ' tPZL 
All other 

PULSE 
GENERATOR 

SWITCH 

closed 

open 

Test Circuit For Outputs On B Port 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for 
value. 

CL = Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 
pulse generators. 

Seotember 2. 1988 

-----tw 

VM=1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY !---------,---

74F Amplitude LowV Rep. Rate •w 
A Port 3.0V O.OV 1MHz 500ns 

B Port 2.0V 1.0V 1MHz 500ns 

c0 = Load capacitance includes jig and probe capaci
tance; see AC CHARACTERISTICS for value. 

Ru = Pull up resistor; see AC CHARACTERISTICS 
for value. 

1TLH 

2.5ns 

4.0ns 

LOWV 

1THL 

2.5ns 

4.0ns 



Signetics 

FAST Products 

FEATURES 
• Ideal for driving transmission 

lines or backplanes. 160mA 10 L 
Ideal for applications with Imped
ance as low as 300 

• Guaranteed threshold voltages on 
the Incident wave while driving 
line as low as 30.Q. 

• High Impedance NPN base Inputs 
for reduced loading (20µA In High 
and Low states) 

• Ideal for applications which 
require high output drive and 
minimal bus loading 

• Octal Interface 
• 'F30240 Inverting 
• 'F30244 Non-Inverting 
• Open-Collector outputs sink 

160mA 

• Multiple side pins are used for V cc 
and GND to reduce lead Induc
tance ( Improves speed and noise 
Immunity) 

• Available In 24-pln standard slim 
DIP (300mll) plastic or CERDIP 
packages 

DESCRIPTION 

The 74F30240/F30244 are high current 
open collectors octal butters composed 
of eight inverters. The 'F30240 has in
verting data paths and the 'F30244 has 
non-inverting paths. Each device has 

PIN CONFIGURATION 

TOP VIEW 

April4, 1989 

FAST 74F30240,74F30244 
30Q Line Drivers 
'F30240 Octal 300 Line Driver With Enable, Inverting 
( Open Collector ) 
'F30244 Octal 300 Line Driver With Enable, Non-Inverting 
( Open Collector ) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F30240 9.5ns 62.SmA 

74F30244 10.Sns 69mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

24-Pin Cerdip (300 mil) N74F30240F, N74F30244F 

24-Pin Plastic Slim DIP(300 mil)f N74F30240N, N74F30244N 

NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D1 Data inputs 1.0/0.033 20µA/20µA 

OE0-0E1 Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

00-07 Data outputs (OC) for 'F30240 OC/266.7 OC/160mA 

00-07 Data outputs (OC) for 'F30244 OC/266.7 OC/160mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6.mA in the Low state. 
OC = Open Collector 

eight inverters with two Output boards when fast edge rates are used. 
Enables{OE0, OE1) each controlling four The 160mA10 L provides ample power to 
outputs. Both drivers are designed to achieve TTL switching voltages on the 
deal with the low-impedance transmis- incident wave. 
sion line effects found on printed circuit 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

20 

17 

Vcc·Pln18,19 

GND. Pin 5,6,7,8 

24 23 22 21 16 15 14 13 

1 2 3 4 9 10 11 12 

6-998 853-1157-96226 



Signetics FAST Products Product Specification 

30Q Line Drivers FAST74F30240. 74F30244 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

20 OE0 
17 OE1 

TOP VIEW 
vcc=Pin1s.19 

GND - Pin 5,6,7,8 

LOGIC DIAGRAM 

Vcc·pin 1e,19 

GND-pin 5, 6, 7, 8 

April 4, 1989 

'F30240 

D~ ..... 1 
0 v,v-- 00 

D1 
2-

a1 

02 
3 -

02 

4 -
03 

D4 ~-04 

10 -
05 05 

06 
11 -

06 

D7 
12 

0 7 

24 23 22 21 16 15 14 13 

1 2 3 4 9 10 11 12 

'F30244 

Do Oo 

01 
2 

a1 

D2 3 a 
2 

D3 
21 4 

03 

16 
D4 

15 10 
05 05 

06 
11 

0 6 

D7 
12 

07 

6-999 



Signetlcs FAST Products 

300 Line Drivers 

FUNCTION TABLE 

OUTPUTS 
INPUTS 

'F30240 

OEn Dn 

L L 

L H 

H x 
H=High voltage level 
L=Low voltage level 
X=Don't care 

an 

H 

L 

OFF 

'F30244 

an 

L 

H 

OFF 

OFF=Pulled up through resistor (open collector) 

Product Specification 

FAST74F30240. 74F30244 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

Vour Voltage applied to output in High output state -0.5 to +5.5 v 
1our Current applied to output in Low output state 320 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 
1---

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 

--

1--Y1L 
Low-level input voltage I 0.8 v ---r- --

llK Input clamp current -18 mA 

1 --
VOH High-level output voltage 4.5 v 

~----- ------j 

1oL Low-level output current 160 mA 
--·----· 

TA Operating free-air temperature range 0 70 oc 
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Slgnetlcs FAST Products Product Specification 

300 Line Drivers FAST 7 4F30240. 7 4F30244 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

: LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH High-level output current Vee= MIN, VIL= MAX, VIH =MIN, VOH=MAX 250 µA 

Vcc=MIN IOI..= 100mA ±10%Vcc .42 .55 v 
VOL 

Low-level output current VIL= MAX 
V1H =MIN IOI..= 160mA

3 
±5%Vcc .80 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

'1 
Input current at maximum 

Vee =O.OV, vi= 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L 
Low-level input current V cc = MAX, V1 = 0.5V -20 µA 

1ccH 13 23 mA 
'F30240 

1cc 
1ccL 70 95 mA 

Supply current vcc=MAX 
[total) 1ccH 

19 27 mA 
'F30244 

1ccL 
70 100 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 2s•c. 
3. IOl.1 is the current necessary to guarantee the High to Low transition in a 300 transmission line on the incident wave. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= O°C to +70°C 

iSYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=5V±10% 

UNIT CL :50pf CL :50pf 
RL =soon RL =soon 

'• 
Min Typ Max Min Max 

tPLH Propa~tion delay 
Waveform 2 

4.0 10.0 14.5 4.0 15.0 

tPHL on to on 1.0 2.0 5.0 1.0 5.5 ns 

tPLH E_ropagajjon delay 'F30240 4.0 10.0 14.0 4.0 14.5 

tPHL ~nto <:Sn Waveform 1,2 3.5 6.0 9.0 3.5 10.5 ns 

tPLH Propa9dtion delay 4.0 10.5 14.5 4.0 15.0 

tPHL on to n Waveform 1 3.0 5.5 9.0 3.0 9.5 ns 

tPLH PropagaJion delay 'F30244 4.0 9.5 14.0 4.0 14.5 

tPHL OEn to On Waveform 1,2 3.5 6.0 9.0 3.5 10.5 ns 

AC WAVEFORMS 

Waveform 1. Propagation Delay For Data To Output Waveform 2. Propagation Delay For Data To Output 

NOTE: For all waveforms, V M = 1.SV. 
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Signetics FAST Pro.ducts Product Specification 

30Q Line Drivers FAST 7 4F30240. 7 4F30244 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

z ftPLH 
z 

-(-~i--------=====+-

. 

0 0 100 200 300 400 500 600 

Load resistor (Q) 

OTE: 
hen using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tPLH' For example, changing the specified 

ull-up resistor value from 500Q to 100Q will improve the tPLH up to 50% with only a slight increase in the tPHL' However, if the value of the 
ull-up resistor is changed, the user must make certain that the total 10 L current through the resistor and the total 11L's of the receivers does not 
xceed the 10 L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

O.U.T 
Your 

Test Circuit For Open Collector Outputs 

DEFINITIONS 

7.0V 

RL = Load resistor; see AC CHARACTERISTICS tor value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

April 4, 1989 

FAMILY 

74F 

6-1002 

----•w---- AMP(V) 

•w ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw 1
TLH 

1
THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

FAST Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading 
• Ideal for applications which require 

high output drive and min)mal bus 
loading 

• Octal bidirectional bus interface 
• 'F30245 Non-Inverting 

• 'F30640 Inverting 
• Choice of outputs: 

Open collectors (80-87) and 
3-states( A

0
-A

7
) 

• Open-Collector outputs sink 
160mA 

• 160mA 10 L ideal for low-impedance 
applications and transmission line 
effects with impedance as low as 
30.Q 

• 3-state buffer outputs sink 24mA 

• Multiple side pins are used for V cc 
and GND to reduce lead inductance 
( improves speed and noise 
immunity) 

• Available in 24-pin standard slim 
DIP (300mil) plastic or CERDIP 
packages 

• Flow through pinout structure 
facilitates PC board layout 

DESCRIPTION 

FAST 74F30245174F30640 
Transceivers 
'F30245 Octal 30Q Transceiver Non-Inverting 
( Open Collector With Enable + 3-State ) 
'F30640 Octal 30n Transceiver Inverting 
( Open Collector With Enable + 3-State ) 
Product Specification 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F30245 5.5ns 90mA 

74F30640 5.0ns 85mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Cerdip (300 mil) N74F30245F, N74F30640F 

24-Pin Plastic Slim DIP 1 N74F30245N, N74F30640N 

NOTE: 
1.Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 Data inputs 3.5/0.1167 70µA/70µA 

Bo- B7 Data inputs 1.0/1.0 20µA/0.6mA 

OE Output enable input (active Low) 2.0/0.0667 40µA/40µA 

T/R Transmit/Receive input 2.0/0.0667 40µA/40µA 

Ao-A1 Da;ta outputs (3-state) 150/40 3.0mA/24mA 

Bo- B7 Data outputs (OC) OC/266.7 OC/160mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
OC = Open Col\ector 

The 74F30245/F30640 are high current collector with 160mA 1
0

L while the A out
octal transceivers. The 'F30245 has non- puts are 3-state with 24mA 10~.Both 
inverting data paths and the 'F30640 has transceivers are designed to deal with the 
inverting paths. The B outputs are open low-impedance transmission line effects 

found on printed circuit boards when fast 
edge rates are used. The 160 mA I L 
provides ample power to achieve ifL 
switching voltages on the incident wave. 

PIN CONFIGURATION 

TOP VIEW 

April 4, 1989 

LOGIC SYMBOL 

20 T/R 

17 OE 

Vee. Pin 18, 19 · 

GND •Pin 5,6,7,8 

24 23 22 21 16 15 1413 

1 2 3 4 9 10 11 12 

6-1003 

LOGIC SYMBOL(IEEE/IEC) 

853-1200-96225 



Signetlcs FAST Products 

Transceivers 

PIN CONFIGURATION 

TOP VIEW 

LOGIC DIAGRAM 'F30245 

LOGIC DIAGRAM 'F30640 

TIR 

OE 

April 4, 1989 

LOGIC SYMBOL 

20 

17 

'fiR 
OE 

Vee· Pin 18,19 

GND •Pin 5,6,7,8 

24 23 22 21 

~ t 

1 2 3 4 ll 10 11 12 

6-1004 

Product Specification 

FAST 7 4F30245. 7 4F30640 

LOGIC SYMBOL(IEEE/IEC) 



Signetlcs FAST Products 

Transceivers 

FUNCTION TABLE 

INPUTS/OUTPUTS 
INPUTS 

'F30245 'F30640 

OE T/R An 

L H A=B 
L L Inputs 

H x 
H=High voltage level 
L=Low voltage level 
X=Don't care 

z 

Z=High impedance, "off " state 

B n An Bn 

Inputs A=B Inputs 

B=A Inputs B=A 
z z z 

Product Specification 

FAST74F30245. 74F30640 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
I IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

1 AO-A7 
48 mA 

1our Current applied to output in Low output state --
l 80-87 320 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 
--

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
I IK Input clamp current -18 mA 

VOH High-level output voltage 80-87 4.5 v 
1oH High-level output current AO-A7 -3 mA 

1oL Low-level output current 
AO-A7 24 mA 

80-87 160 mA 

TA Operating free-air temperature range 0 70 oc 
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Signetics FAST Products Product Specification 

Transceivers FAST 7 4F30245. 7 4F30640 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

bH High-level output current B0-87 Vee= MIN, VIL= MAX, VIH =MIN, VOH =MAX 250 µA 

Vee= MIN, 
±10%Vcc 2.4 v 

VOH High-level output voltage AO-A7 
I 

VIL= MAX loH=-3mA 
V1H =MIN, ±5%Vcc 2.7 3.3 v 

I 

1 

±10%Vcc 0.35 0.50 v 

AO-A7 Vee= MIN, 10 L=24mA 
±5%Vcc 0.35 0.50 v 

VOL Low-level output voltage ~-1 V1L =MAX 

V1H =MIN, 
10 L =100mA ±10%Vcc 0.42 0.55 v 

Bo-87 
--t-----------1 

10 L 1=160mA4 ±5%Vcc 0.80 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

Input current at 

~r~~r 
V CC = O.OV, V1 = 7.0V 100 µA 

II maximum 
input voltage 80-87 V cc = 5.5V, V1 = 5.5V 1.0 mA 

T/R, OE 40 µA 

llH High-level input current ~--- Vee= MAX, vi= 2.7V 20 µA 
B

0
-B

7 t f--

~TIR,OE -40 µA 

llL Low-level input current Yee= MAX, vi= 0.5V 
80-87 -600 µA 

11H+1ozH Off-state output current 
AO-A7 Vee= MAX, Vo= 2.7V 

~--+-- 70 µA High-level voltage applied 

11L+1ozL Off-state output current 
AO-A7 Vee~ MAX, Vo= 0.5V -70 µA Low-level voltage applied 

1os Short-circuit output current3 AO-A7 Vee= MAX -60 -150 mA 

1ccH 50 80 mA 

~ 
1ccL 100 145 mA 

'F30245 Vee= MAX 

~ 60 85 mA 
-

1cc Supply current 1ccH 40 60 mA 
(total) 

~ 'F30640 

i 

Vee= MAX 
75 130 mA 

flCcZl 45 65 mA 
l 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable 

in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, 108 tests should be performed last. 

4. 'oL 1 is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on t.he incident wave. 
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Signetics FAST Products Product Specification 

Transceivers FAST 7 4F30245. 7 4F30640 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER I TEST CONDITION 
Vee= SV Vee= SV±10% 
CL= SOpF CL= SOpF UNIT 

RL =soon RL =soon 

---t--. 
tPLH Propagation delay 

tPHL A to B Waveform 1,2 
n n 

tPLH Propagation aelay 'F30245 

tPHL B to A Waveform 1,2 
n n 

tPLH 
. Propagation delay 

tPHL A to B Waveform 1,2 
n n 

tPLH Propagation delay 'F30640 

tPHL Bn to An I Waveform 1,2 

Propagation delay 
--+--· 

tPLH Waveform 1,2 
tPHL OE to Bn Bn ouputs 

tPZH Output Enable time Waveform 3 
tPZL to High or Low level A n ouputs Waveform 4 

. -
tPHZ Output Disable time I Waveform 3 
tPLZ to High or Low level An ouputs Waveform 4 

• = See Figure A for Open Collector Output information 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Non-Inverting Output 

Waveform 3. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Min Typ Max Min Max 

7.5 10.0 13.0 7.0 13.5 
3.0 4.5 7.5 2.5 8.0 

2.0 3.5 6.5 1.5 7.0 
2.0 3.5 6.0 1.5 6.5 

7.5 10.0 13.0 7.5 13.5 
1.0 2.0 5.0 1.0 5.5 

1.0 2.5 5.5 1.0 6.0 
1.0 2.0 5.0 1.0 5.5 

7.5 9.5 13.0 7.5 13.5 
3.5 5.5 8.5 3.0 9.0 

2.5 4.5 7.5 2.0 8.0 
1.5 4.0 8.0 1.5 8.5 

1.5 3.5 6.5 1.0 7.5 
1.0 I 3.5 6.5 1.0 7.0 

I 

Waveform 2. Propagation Delay For Inverting Output 

OE 

Waveform 4. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, VM = 1.SV. 
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Signetics FAST Products Product Specification 

Transceivers FAST 7 4F30245. 7 4F30640 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 

OTE: 

L 
Ii) z .s. 

f --+--7 
g - ---- --+----+----J 1;i t PHL 
~ 41---~1------+----+-----t-----t-----t 
c. 
0 

Q: 

0 0 100 200 300 400 500 600 

Load resistor (Q) 

hen using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the tPLH" For example, changing the specified 
ull-up resistor value from soon to 1oon will improve the tPLH up to 50% with only a slight increase in the tPHL" However, if the value ,of the 
ull-up resistor is changed, the user must make certain that the total IOL current through the resistor and the total I 1L's of the receivers does not 
xceed the 10 L maximum specification. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL -I-

AL 

R L 

Test Circuit For 3-State Outputs and 
Open Collector (OC) outputs 

SWITCH POSITION 

TEST SWITCH 

1PLZ, 1PZL closed 

QC c,losed 

All other open 

DEFINITIONS 

L1.ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

R1 = Termination resistance should be equal to Zour of 

pulse generators. 

April 4, 1989 

Figure A 

11----- I W ---- AMP (V) 

lw ov 

VM = 1.5V 

Input P.ulse Definition 

1 INPUT PULSE REQUIREMENTS 
FAMILY -l Amplitude Rep.Rate tw tTLH tTHL 

74F l 3.0V 1MHz 500ns 2.5ns 2.5ns 
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Signetics 

FAST Products 

FEATURES 
• Metastable Immune Characteris

tics 

• Propagation delay skew and 
output to output skew less than 
1.Sns 

• Same plnout and function as 
74F109 

• See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

• See 74F50728 for Synchronizing 

FAST 74F50109 
FLIP-FLOP 
Synchronizing Dual J-K Positive Edge-Triggered Flip-Flops 
With Metastable Immune Characteristics 

Preliminary Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F50109 200 MHz 18mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee = 5V±10%; TA = 0°c to +70°C 

16-Pin Plastic DIP N74F50109N 

16-Pin Plastic SO N74F50109D 

Cascaded D-Type Flip-Flop INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
• See 74F50729 for Synchronizing 

Cascaded Dual D-Type Flip-Flop 
with Edge-Triggered Set and Reset 

DESCRIPTION 
The 74F50109 is a dual positive edge
triggered.JK-type flip-flop featuring indi
vidual J, K, Clock, Set and Reset inputs; 
also t.!:_ue and complern_entary outputs. 
Set (S0 ) and Reset (R

0
) are asynchro

nous active-Low inputs and operate inde
pendently oLJhe Clock (CP) inputs. 
The J and K are edge-triggered inputs 
which control the state changes of the flip
flops as described in the Function Table. 
The J and K inputs must be stable just one 
setup time prior to the Low-to-High transi
tion of the clock for gu~anteed propaga
tion delays. The JK design allow.§_ 
operation as a D flip-flop by tying J and K 
inputs together. 

PIN CONFIGURATION 

fioo v cc 

Jo 'Ro1 

KO J 1 

CP0 K1 

Soo CP1 

Oo 501 

ao 01 

GND 01 
TOP VIEW 

May 3, 1989 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Jo• J1 J inputs 1.0/0.166 20µA/100µA 

Ko. K1 K inputs 1.0/0.166 20µA/100µA 

CP0, CP1 Clock inputs (active rising edge) 1.0/0.083 20µA/50µA 

8 00· SDI Set inputs (active Low) 1.0/0.083 20µA/50µA 

ADO, ROI Reset inputs (active Low) 1.0/0.083 20µA/50µA 

0 0• 0 1, 0 0, 0 1 Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and o.smA in the Low state. 

The 7 4F50109 is designed so that the beyond the specifications but the outputs 
outputs can never display a metastable will not glitch or display a metastable 
state due to setup and hold time viola- state. Typical metastability parameters 
tions. If setup and hold times are violated for the 7 4F50109 are: 't < .200ns, 
the propagation delays may be extended T0=10µs, and h=3.8ns. 

LOGIC SYMBOL 

Vee =pin 1s 
GND=pln8 

2 14 3 13 

6 7 10 9 

6-1009 

LOGIC SYMBOL(IEEE/IEC) 
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Signetics FAST Products 

FLIP-FLOP 

LOGIC DIAGRAM 

Jn ------1 

CPn 412 
- 5,11 
Son-----------<1---r------~ 

Ron_1~,1_s _________ _. ________ ----''----' 

Vee =pin 16 

GND =pin 8 

FUNCTION TABLE 

INPUTS 

son Ron CPn 

L H x 
H L x 
L L x 
H H i 

H H i 

H H i 

H H i 
H = High voltage level 

J 
n 

x 
x 
x 
h 

I 

h 

I 

OUTPUTS 

K an an n 

x H L 

x I L H 

x H +H 
I q 

I L H h H 

h q q 

h =High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level 
I= Low voltage level one setup time prior to Low-to-High clock transition 

OPERATING MODE 

Asynchronous Set 

Asynchronous Reset 

Undetermined (Note) 

Toggle 

Load "O"(Reset) 

Load "1" (Set) 

Hold "no change" 

q =Lower case indicate the state of the referenced output prior to the Low-to-High clock transition 
X = Don't care 
i =Low-to-High clock transition 
Note = Both outputs will be High if both S0n and Ron go Low simultaneously. 

Preliminary Specification 

74F50109 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the devicUnles 
otherwise noted these limi!S are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

May 3, 1989 6-1010 



Signetics FAST Products Preliminary Specification 

FLIP-FLOP 74F50109 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

VOH High-level output voltage 
Vee =MIN, ±10%Vcc 2.5 v 
VIL= MAX, loH= MAX 
V1H =MIN ±5%Vcc 2.7 3.4 v 
Vee= MIN, ±10%Vcc 0.30 0.50 v 

VOL Low-level output voltage V1L =MAX, IOL =MAX 
V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

Input current at Jn, Kn• CP n 0.1 mA 
1, maximum input voltage 

SDn' RDn 

Vee =MAX, v, = 7.0V 
0.2 mA 

llH High-level input current Vee =MAX, v, = 2.7V 20 µA 

Jn, l<n -100 µA 
1,l Low-level input current Vee =MAX, v, = 0.5V 

CP n' 8on• ~On -50 µA 

1os Short circuit output current3 
Vee =MAX -60 -150 mA 

1cc Supply current4 (total) Vee =MAX 18 24 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= sv, TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 108, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

4.Measure 'cc with the dock input grounded and all outputs open, then with a and 0 outputs High in tum. 
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Signetics FAST Products 

FLIP-FLOP 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

fMAX Maximum clock frequency Waveform 1 

tPLH Propagation dez.!.ay -~~focm1 tPHL CP n to. On or On 

tPLH Propagation delay 

tPHL s0 n , R0 n to on or on 
Waveform 2 

AC SETUP REQUIREMENTS 

I 
SYMBOL PARAMETER 

I 
TEST CONDITION 

t (H} Setu_E time, High or Low 
~(L} Jn, Kn to CP n Waveform 1 

----r--
th(H) Hold.Jime, High or Low 

Waveform 1 th(L} Jn, Kn to CP n 

tw(H) CP Pulse width, 
Waveform 1 

~L) Hig~ or Low 

tw(L) S0n or Ron Pulse width, ~ 
· Waveform 2 

Low 

1REC 
Recovery time Waveform 3 
S0n or Ron to CP n 

AC WAVEFORMS 

Waveform 1. 
Propagation Delay for Data to Output.Data Setup Time and 
Hold Times, Clock Width, and Maximum Clock Frequency 

S On or Ron 

Waveform 3. 

Min 

2.0 
2.0 

2.0 
2.0 

Min 

1.0 
1.0 

1.0 
1.0 

4.0 
5.0 

4.0 

2.0 

Recovery Tme for Set or Reset to Clock 

NOTE: For all waveforms, V M = 1.SV. 

Preliminary Specification 

74F50109 

LIMITS 

TA=+2S°C TA= 0°c to +70°C 

Vee= sv Vee= sv ±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

200 150 MHz 

3.8 4.5 2.0 5.5 
3.8 5.0 2.0 6.0 ns 

3.8 4.5 2.0 5.5 
3.8 5.0 2.0 6.0 ns 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee= sv Vee= sv ±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

1.0 
1.0 ns 

1.0 
1.0 ns 

4.0 
5.0 ns 

4.0 ns 
_ ____, 

2.0 ns 

Waveform 2. 
Propagation Delay for Set and Reset to Output, 
Set and Reset Pulse Width 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Signetics FAST Products 

FLIP-FLOP 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZouT of 

pulse generators. 

May 3, 1989 

FAMILY 

74F 

6-1013 

Preliminary Specification 

74F50109 

11----- t w ---- AMP(V) 

ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signefics 

FAST Products 

FEATURES 
• Metastable Immune Characteris

tics 
• Propagation d~lay skew and 

output to output skew less than 
1.5ns 

• See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

• See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggerej:f 
Flip-Flop 

• See 74F50729 for Synchronizing 
Cascaded Dual D-Type Flip-Flop 
with Edge-Triggered Set and Reset 

DESCRIPTION 
The 74F50728 is a dual positive edge
trigg~red D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs; also true 
and complementary outputs. 
Set (SD) and Reset (RD) are asynchronous 
active-Low inputs and operate independently 
of the Clock (CP) input. They set and reset 
both flip-flops of a cascaded pair simultane
ously. Data must be stable just one setup time 
prior to the Low-to-High transition of the clock 
for guaranteed propagation delays. 
Clock triggering occurs at a voltage level and 
is not directly related to the transition time of 
the positive-going pulse. Following the hold 
time interval, data at the D input may be 
changed without affecting the levels of the 
output. Data entering the 'F50728 requires two 

PIN CONFIGURATION 

RDo Vee 

Do RD1 

D1 

CP1 

Oo SD1 

ao 01 

GND 01 

TOP VIEW 

May 3, 1989 

74F50728 
FLIP-FLOP 
Synchronizing Cascaded Dual D-Type Flip-Flop 
With Metastable Immune Characteristics 

Preliminary Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F50728 200 MHz 20mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
Vee = 5V±10%; TA = 0°C to +70°C 

14-Pin Plastic DIP N74F50728N 

14-Pin Pla.stic SO N74F50728D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 74F(U.L.) 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do, D1 Data inputs 1.0/0.166 20µA/100µA 

CP
0
,CP1 Clock inputs (active rising edge) 1.0/0.083 20µA/50µA 

r-!oo·_SDI Set inputs (active Low) 1.0/0.083 20µA/50µA 

ROD' ROI Reset inputs (active Low) 1.0/0.083 20µA/50µA 

a •. o,. 0 0.0, Data outputs 50/33 1.0mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

clock cycles to arrive at the outputs. The 
'F50728 is designed so that the outputs can 
never display a metastable state due to setup 
and hold times violations. If setup and hold 
times are violated the propagation delays may 

LOGIC SYMBOL 

12 

DO D1 
CP0 
Soo 

Roo 

11 CP1 

10 5 01 
13 RD1 o 0 o 0 o

1 
o

1 

5 6 9 8 

Vee =pin 14 

GND =pin 7 

6-1014 

be extended beyond the specifications but the 
outputs will not glitch or display a metastable 
state. Typical metastability parameters for the 

74F50728 are: t < .200ns, T
0
=10µs, and 

h=3.8ns. 

LOGIC SYMBOL(IEEE/IEC) 
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Signetics FAST Products 

FLIP-FLOP 

LOGIC DIAGRAM 

SD 

D D a D a Q 

CP a Q 

CP 

RD 

FUNCTION TABLE 

INPUTS INTERNAL OUTPUTS 
REGISTER 

OPERATING MODE 

SD RD CP D a a a 
L H x x H H L Asynchronous Set 

I H L x x L L H Asynchronous Reset 

L L x x x H H Undetermined* 

H H i h h H L Load "1" 

H H l i I I L H Load "O" 

H H L x NC NC NC Hold 

H = High voltage level 
h =High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level 
I= Low voltage level one setup time prior to Low-to-High clock transition 
X = Don't care 

i =Low-to-High clock transition 
NC =No change from the previous setup 
• = This setup is unstable and will change when either Set or Reset return to the High level. 

Preliminary Specification 

74F50728 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetics FAST Products Preliminary specification 

FLIP.,.FLOP 74F50728 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 

..::: 

VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

IOH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise notecl.) 

LIMITS 

SYMBOL PARAMETER TEST CONDITIONS 1 

Min Typ2 Max 
UNIT 

f 

VOH High-level output voltage 
Vee =MIN, ±10%Vcc 2.5 v 
VIL= MAX; IOH =MAX 
Vll:I..= MIN ±5%Vcc 2.7 3.4 v 

VOL Low-level output voltage 
Vee= MIN, ±10%Vcc 0.30 0.50 v 
VIL= MAX, IOL =MAX 
V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 
1, Input current at maximum input voltage Vee= MAX, v, = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current -~;" ~-- ' -100 µA 

_ CP n'SDn' Ron 
Vee= MAX, v, = 0.5V 

-50 µA 

1os Short-circuit output current 3 
Vee= MAX -60 -150 mA 

1cc Supply current4 (total) Vee= MAX 20 26 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s°C. 
3. Not more than one output should be shorted at a time. For testing los· the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. ln_any sequence of parameter tests, 105 tests should be performed last. 

4. Measure 'cc with the clock input grounded and all outputs open, then with Q and Q outputs High in turn. 
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FLIP-FLOP 74F50728 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA :0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=5V±10% 

UNIT CL :SOpF CL: SOpF 
RL = SOOQ RL :SOOQ 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 200 150 MHz 

tPLH Propagation dEl.!.ay 2.0 3.8 4.5 2.0 5.5 

tPHL CPn to an or an Waveform 1 2.0 3.8 5.0 2.0 6.0 ns 

tPLH i:Iopa.a..ation delay _ 2.0 3.8 4.5 2.0 5.5 

tPHL SDn' R0n to an or an Waveform 2 2.0 3.8 5.0 2.0 6.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA :0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=5V±10% 

UNIT CL= 50pF CL= 50pF 
RL = 5000 RL :SOOQ 

Min Typ Max Min Max 

t (H) Setup time, High or Low 
Waveform 1 

1.0 1.0 
t:(L) On to CP 1.0 1.0 ns 

th(H) Hold time, High or Low 
Waveform 1 

1.0 1.0 
th(L) On to CP 1.0 1.0 ns 

-- -
t (H) CP Pulse width, 

Waveform 1 
4.0 4.0 

t:(L) High or Low 5.0 5.0 ns 

tw(L) S0n or R0n Pulse width, Low Waveform 2 4.0 4.0 ns 

tree 
.Becov0_!Y time Waveform 3 2.0 2.0 ns 
S0n or R 0n to CP 
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Signetics FAST Products 

FLIP-FLOP 

AC WAVEFORMS 

Waveform 1. Propagation Delay For data to output, data 
setup time and hold times, and clock width 

Son or Ron 

Waveform 3. 
Recovery time for set or reset to clock 

NOTE: For all waveforms, V M = 1.SV. 

Preliminary Specification 

74F50728 

Waveform 2. 
Propagation Delay for set and reset to output, 
set and reset pulse width 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Vour 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to Zour of 

pulse generators. 

May 3, 1989 

FAMILY 

74F 
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tw AMP(V) 

10% 10% 
av 

ITHdt,) 

l7LH(t,) ITHL(t,) 

90% 
AMP(V) 

lw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 
FAST Products 

FEATURES 
• Metastable Immune Characteris

tics 
• Propagation delay skew and 

output to output skew less than 
1.Sns 

• See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

• See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Flip-Flop 

• See 74F50728 for Synchronizing 
Cascaded Dual D-Type Flip-Flop 

DESCRIPTION 
The 74F50729 is a dual positive edge-

FAST 7 4F50729 
FLIP-FLOP 
Synchronizing Dual D-Type Flip-Flop With Edge triggered Set and 
Reset And Metastable Immune Characteristics 

Preliminary Specification 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F50729 200 MHz 18mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
Vee = 5V±10%; TA = 0°C to +70°C 

14-Pin Plastic DIP N74F50729N 

14-Pin Plastic SO N74F50729D 

triggered D-type flip-flop featuring individual INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Data, Clock, Set and Reset inputs; also 
true and complementary outputs. 
Set (S

0
) and Reset (R

0
) are asynchronous 

positive-edge triggered inputs and operate in
dependently of the Clock (GP) input. Data 
must be stable just one setup time prior to the 
Low-to-High transition of the clock for guaran
teed propagation delays. 
Clock triggering occurs at a voltage level and 

PINS 

Do, D1 

C~CP_i_ 

SDO' SDI 

RDO' RDI 

QO, QI' QO, QI 
is not directly related to the transition time of NOTE: 

DESCRIPTION 

Data inputs 

Clock inputs (active rising edge) 

Set inputs (active rising edge) 

Reset inputs (active rising edge) 

Data outputs 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/0.166 20µA/100µA 

1.0/0.083 20µA/50µA 

1.0/0.083 20µA/50µA 

1.0/0.083 20µA/50µA 

50/33 1.0mA/20mA 

the positive-going pulse. Following the hold One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

time interval, data at the D input may be 
changed without affecting the levels of the 
output. 
The 7 4F50729 is designed so that the outputs 
can never display a metastable state due to 
setup and hold time violations. If setup and 
hold times are violated the propagation delays 
may be extended beyond the specifications 
but the outputs will not glitch or display a 
metastable state. Typical metastability para

meters for the 74F50729 are: 't<.200ns, 
T 

0
= 10µs, and h=3.8ns. 

PIN CONFIGURATION 

Vee 

Do Ro1 

CP
0 D1 

CP1 

Oo So1 

ao 01 

GND a; 
TOP VIEW 

May 3, 1989 
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CPo 
4 8 00 
1 Roo 

11 CP1 
10 So1 
13- R 01 

Vee =pin 14 

GND =pin 7 

2 12 

I I 
Do D1 
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Signetics FAST Products 

FLIP-FLOP 

LOGIC DIAGRAM 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

SD RD CP D a a 
i .+ x x H L Asynchronous Set 

+ i x x L H Asynchronous Reset 

t + i h H L Load "1" 

.+ .+ i I L H Load "O" 

+ .f .f x NC NC Hold 

H = High voltage level 
h =High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level 
I =Low voltage level one setup time prior to Low-to-High clock transition 
X = Don't care 

i = Low-to-High transition 

NC =No change from the previous setup 

t = NotLow-to-High transition 

Preliminary Specification 

74F50729 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1ouT Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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FLIP-FLOP 74F50729 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee =MIN, ±10%Vcc 2.5 v 

VOH High-level output voltage VIL= MAX, IOH =MAX 
2.7 3.4 v ~=MIN ±5%Vcc 

Vee= MIN, ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX, IOL =MAX 

V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, '1 = '1K -0.73 -1.2 v 

'1 
Input current at maximum 

Vee= MAX, vi= 7.0V 100 µA input voltage 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input currentT 
0

n V cc = MAX, V1 = 0.5V -100 µA 

l CP n• Son• Ron -50 µA 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current4 (total) Vee= MAX 18 24 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. ln_any sequence of parameter tests, 108 tests should be performed last. 

4. Measure 'cc with the clock input grounded and all outputs open, then with Q and Q outputs High in turn. 
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FLIP-FLOP 74F50729 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA=+2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 200 MHz 

tPLH Propagation dEl.!.ay 2.0 3.8 4.5 2.0 5.5 

tPHL CP n to on or on Waveform 1 2.0 3.8 5.0 2.0 6.0 ns 

tPLH Propagation delay _ 
Waveform 2 

2.0 3.8 4.5 2.0 5.5 
tPHL S0 n to R0n to On or On 2.0 3.8 5.0 2.0 6.0 ns 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV ±10% 

UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 
1---· 

Min Typ Max Min Max 

t (H) Setup time, High or Low 1.0 1.0 
t!(L) Dn to CP Waveform 1 1.0 1.0 ns 

th(H) Hold time, High or Low 1.0 1.0 
th(L) Dn to CP Waveform 1 1.0 1.0 ns 

t (H) CP Pulse width, 
Waveform 1 

4.0 4.0 
t:(L) High or Low 5.0 5.0 ns 

tw(H) 
S0~or R0n Pulse width, 
H1g Waveform 2 4.0 4.0 ns 

tREC 
Recovery time Waveform 3 
S0 n or R0n to CP 

2.0 2.0 ns 

tREC 
Recovery time Waveform 3 
S0 n to R0n or Ron to S0n 

2.0 2.0 ns 
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FLIP-FLOP 74F50729 

AC WAVEFORMS 

Waveform 1. Propagation Delay For data to output, data 
setup time and hold times, and clock width 

Ron or Son. CPn 

Waveform 3. 
Recovery time for set or reset to clock 
and set to reset or reset to set 

NOTE: For all waveforms, V M = 1.SV. 

Waveform 2. 
Propagation Delay for set and reset to output, 
set and reset pulse width 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

----- t w -----411 AMP(V) 

PULSE 
GENERATOR 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

RT= Termination resistance should be equal to ZOUT of 

pulse generators. 

May 3, 1989 
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VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw 1
TLH 

1
THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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INTRODUCTION 
FAST™ is a second generation Schottky 
logic family that utilizes advanced oxide-isola
tion techniques to increase the speed and 
decrease the power dissipation beyond the 
levels achievable with conventional junction
isolated families. The improved performance 
of the family is exhibited in two ways - first, 
the speed and power characteristics of the 
devices are improved, and second, the condi
tions under which speed and power are 
specified are much tighter. For instance, LS 
and S TIL families offer AC limits only at a 
nominal + 5.00V Vee supply voltage and at 
room temperature, 25°C. By contrast, FAST 
guarantees improved AC performance and 
specifies. that performance over a supply 
variation of + 5.00V ± 10% and at tempera
tures from 0°C to 70°C. Thus the designer no 
longer needs to derate his propagation delays 
from the data sheet limits to compensate for 
speed degradation over the temperature 
range. 

With every advance of this magnitude, there 
arise new considerations that must be kept in 
mind both by the system designer and the 
user setting up test procedures. FAST is no 
exception, and it is these considerations that 
will be addressed in this application note. This 
paper represents an attempt to describe the 
way the FAST logic parts are specified, why 
they are spec'd in the way they are, and how 
the parts may be tested in the qualification 
lab and at incoming inspection to verify their 
performance. 

THE FAST DATA SHEET 
PHILOSOPHY 
Signetics FAST data sheets have been con
figured with an eye to quick useability ... they 
are self contained and should require no 
reference to other sections for information. 
The typical propagation delays listed at the 
top of the page are the average between tPLH 
and tPHL for the most significant data path 
through the part. In the case of clocked 
products, this is sometimes the max frequen
cy of operation, but in any event this number 
is a 5.00V - 25°C typical specification. The 
Ice typical current shown in that same specifi
cation block is the average current (in the 
case of a gate, this will be the average of the 
lccH and lccL currents) at room temperature 
and Vee= 5.00V. It represents the total cur-

AN202 
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rent through the package, not the current 
through individual functions. 

Other considerations are the Fanout And 
Loading tables. Some manufacturers relate 
these numbers in terms of 7400 gate 
loads ... Signetics feels that FAST is unlikely 
to be mixed with other logic families and so 
gives the loading factors in terms of FAST 
unit loads. A FAST unit load is defined to be 
0.6mA in the Low state and 20µA in the High 
state. Thus in the case of the 74FOO gate, the 
inputs are specified as 1 Ful (FAST unit load) 
each ... the outputs need a little explanation. 
The standard FAST output is specified with 
an loL sink current of 20mA and an loH of 
+ 1 .OmA. Thus the fanout of this gate in the 
Low state is 20mA/0.6mA or 33 FAST unit 
loads. In the High state the fanout is 1 mA/ 
20µA or 50 FAST unit loads. In each case, 
the Fanout and Loading Table on the 
Signetics data sheets states the High/Low 
fanout numbers ... thus the 7 4FOO output 
fanout is specified as 50/33 Ful. 

ABSOLUTE MAXIMUM RATINGS 
The Absolute Maximum Ratings table carries 
the maximum limits to which the part can be 
subjected without damaging it ... there is no 
implication that the part will function at these 
extreme conditions. Thus, specifications such 
as the most negative voltage that may be 
applied to the outputs only guarantees that if 
less than -0.5V is applied to the output pin, 
after that voltage is removed the part will still 
be functional and its useful life will not have 
been shortened - it is difficult to imagine the 
meaning of the term "functionality" WHILE 
that voltage is applied to the output. 

Input voltage and output voltage specification 
in this table reflect the device breakdown 
voltages in the positive direction (+ 7.0V) and 
the effect of the clamping diodes in the 
negative direction (-0.5V). 

RECOMMENDED OPERATING 
CONDITIONS 
The Recommended Operating Conditions ta
ble has a dual- purpose. In one sense, it sets 
some environmental conditions (operating 
free-air temperature), and in another, it sets 
the conditions under which the limits set forth 
in the DC Electrical Characteristics table and 
AC Electrical Characteristics table will be met. 

Another way of looking at this table is to think 
of it, not as a set of limits guaranteed by 
Signetics, but as the conditions Signetics 
uses to test the parts and guarantee that they 
will then meet the limits set forth in the DC 
and AC Electrical Characteristics tables. 

Some care must be used in interpreting the 
numbers in this table. Signetics feels strongly 
that the specifications set forth in a data 
sheet should reflect as accurately as possible 
the operation of the part in an actual system. 
In particular, the input threshold values of V1H 
and V1L can be tested by the user with 
parametric test equipment ... if V1H and V1L 
are applied to the inputs, the outputs will be at 
the voltages guaranteed by the DC Electrical 
Characteristics table providing that there is 
adequate grounding and the input voltages 
are free from noise, otherwise a guardbanded 
V1H and V1L should be used, ie., 2.5V instead 
of 2.0V and .5V instead of .av. There is a 
tendency on the part of some users to use 
V1H and V1L as conditions applied to the inputs 
to test the part for functionality in a "truth
table exerciser'' mode. This frequently caus
es problems because of the noise present at 
the test head of automated test equipment. 
Parametric tests, such as those used for the 
output levels under the V1H and V1L conditions 
are done fairly slowly, on the order of millisec
onds, and any noise present at the inputs has 
settled out before the outputs are measured. 
(This is not the case with clocked or enabled 
parts and poor or moderate fixturing may 
induce oscillations or severe ground bounce if 
noise is present.) But in functionality testing, 
the outputs are examined much faster, before 
the noise on the inputs are settled out and the 
part has assumed its final and correct output 
state. Since these are unloaded outputs, 
having faster edge rates, this causes more 
noise. If the outputs are loaded, the 50pF per 
output pin can cause substantial ground 
bounce. Thus V1H and Vil should ·never be 
used in testing the functionality of any TIL 
part including FAST. For these types of tests 
input voltages of + 4.5V and O.OV should be 
used for the High and Low states respective
ly. 

In no way does this imply that the devices are 
noise sensitive in the final system. The use of 
"hard" Highs and Lows during functional 
testing is done primarily to (1) reduce the 
effects of the large amounts of noise typically 
present at the test heads of automated test 

™FAST is a trademark of Fairchild Camera and Instrument Corporation. 
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equipment with cables that may at times 
reach several feet and (2) deal with testing 
parts exhibiting fast edge rates and 50pF per 
output pin. The situation in a system on a PC 
board is less severe than in a noisy produc
tion environment. 

DC ELECTRICAL 
CHARACTERISTICS 
This table reflects the DC limits used by 
Signetics during its testing operations and 
conducted under the conditions set forth 
under the Recommended Operating Condi
tions table. VoH. for example, is guaranteed 
to be no less than 2.7V when tested with 
Vee= +4.75V, V1H = 2.0V, V1L = O.BV, across 
the temperature range from 0° to 70°C, and 
with an output current of loH = -1.0mA. In 
this table, one sees the heritage of the 
original junction isolated Schottky fami
ly ... Vm = 0.5V at loL = 20mA. This gives 
the user a guaranteed worst-case Low state 
noise immunity of 0.3V. In the High state the 
noise immunity is 0.7V worst case. Although 
at first glance it would seem one-sided to 
have greater noise immunity in the High state 
than in the Low, this is a useful state of 
affairs. Because the impedance of an output 
in the High state is generally much higher 
than in the Low state, more noise immunity in 
the High state is needed. This is because the 
noise source couples noise onto the output 
connection of the device - that output tries 
to pull the noise source down by sinking the 
energy to ground or to Vee depending on the 
state. The ability of the output to do that is 
determined by its output impedance. The 
lower half of the output stage is a very low
impedance transistor which can effectively 
pull the noise source down. Because of the 
higher impedance of the upper stage of the 
output, it is not as effective in shunting the 
noise energy to Vee. so that an extra 0.4V of 
noise immunity in the High state compen
sates for the higher impedance. The result is 
a nice balance of sink and drive current 
capabilities with the optimum amount of noise 
immunity in both states. 

11, the maximum input current at maximum 
input voltage, is a measure of the input 
leakage current at the guaranteed minimum 
input breakdown voltage of 7.0V. Although 
some users consider this to be a test of the 
input breakdown itself, that voltage is typically 
over 15V. At room temperature, this leakage 
current should be less than 1 OµA. (This is not 
the case with NPN input designed parts.) 

Short-Circuit Output Current is a parameter 
that has appeared on digital data sheets 
since t~e inception of integrated circuit logic 
devices, but the meaning and implications of 
that specification have totally changed. Origi
nally los was an attempt to reassure the user 

...... , ... "" '100:7 

that if a stray oscilloscope probe accidentally 
shorted an output to ground the device would 
not be damaged. In this manner, an extremely 
long time was associated with the los test. 
However, thermally induced malfunctions 
could occur after several seconds of sus
tained test. Over a period of time, los became 
a measure of the ability of an output to charge 
line capacitance. Assume a device is driving a 
long line and is in the Low state. When the 
output is switched High, the rise time of the 
output waveform is limited by the rate at 
which the line capacitance can be charged to 
its new state of VoH· At the instant that the 
output switches, the line capacitance looks 
like a short to ground. los is the current 
demanded by the capacitive load as the 
voltage begins to rise and the demand de
creases. The full value of los need only be 
supplied for a few hundred microseconds at 
most, even with 1.0µFd of line capacitance 
tied to the output, a load that is unrealistically 
high by several orders of magnitude. 

The effective of a large los surge through the 
relatively small transistors that make up the 
upper part of the output stage is not serious, 
AS LONG AS THAT CURRENT IS LIMITED 
TO A SHORT DURATION. If the hard short is 
allowed to remain, the full los current will flow 
through that output state and may cause 
functional failure or damage to the structure. 
A test induced failure may occur if the los test 
time is excessive. As long as the los condi
tion is very brief, typically 50ms or less with 
ATE equipment, the local heating does not 
reach the point where damage or functional 
failures might occur. As we have already 
seen, this is considerably longer than the time 
of the effective current surge that must be 
supplied by the device in the case of charging 
line capacitance. The Signetics data sheet 
limits for los reflect the conditions that the 
part will see in the system - full los spikes 
for extremely short periods of time. Problems 
could occur if slow test equipment or test 
methods ground an output for too long a time 
causing functional failure or damage. 

AC TESTING 
FAST data sheets carry several types of AC 
information. The AC Characteristics table 
contains the guaranteed limits when tested 
under the conditions set forth under the AC 
Test Circuits And Waveforms. In some cases, 
the test conditions are further defined by the 
AC Setup Conditions - this is generally the 
case with counters and flip-flops where setup 
and hold times are involved. All of the AC 
Characteristics are guaranteed with 50pF 
load capacitances and with the fewest num
ber possible of outputs switching, depending 
upon the functionality of the device. One of 
the sets of limits is spec'd at 25°C and 
+ 5.00V V cc - these relate closely to the 
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standard Schottky specifications which are 
under similar conditions but use only 15pF 
load capacitances. While these numbers are 
convenient for comparing the two families, 
keep in mind that using full 50pF loads with 
the Schottky devices would add several 
nanoseconds to their propagation delays. 
These numbers are ideal for checking out test 
jigs and correlating data since they do not 
involve temperature or supply voltage 
spreads. For system design, full specifica
tions are included that include temperature 
and supply voltage variations - in one case 
the military ranges and in the other, the 
commercial ranges. 

AC TEST JIGS AND SETUPS 
Each FAST data sheet spells out the test 
circuit used to check AC performance, the 
waveforms, measurement points, rep rate, 
test loads, etc. But there are only the quantifi
able variables involved in this testing. There is 
another more complex side to the issue -
test jigs and equipment setups. 

To get an appreciation for the problems 
involved in testing FAST, consider these 
facts. The output rise and fall times on FAST 
outputs are very sharp. Translating these 
edge rates into the effective sine wave equiv
alents generates frequencies on the order of 
several hundred MHz. At these frequencies, 
attention to RF phenomena is required. 

Because of these RF frequencies, it is neces
sary to have an AC test jig that has minimal 
modifying effect on the input and output 
waveforms. To do this the jig must be con
structed properly. The following items are key 
in dealing with AC jig construction. 

BYPASSING CAPACITORS 
Signetics uses high quality capacitors that 
have good RF qualities to decouple the 
power supply lines on the test jig, right at the 
Vee pin to the ground plal1le. Four capacitors 
with absolute minimum leaid length are used .. 
Microwave chip capacitors are recom- · 
mended. (Note: In some;sensitive test envi
ronments it is advisable to decouple the Vee. 
as wellas bypass. This is done by passing the 
Vee through a wire wrapped around a ferrite 
core 6 - 8 times. The inductor created helps 
decouple the noise from Vee and reduces 
dramatically, the tendency for feedback oscil
lations through the Vee and ground current 
loop. This is a key problem on clocked parts 
since the ground bounce created by the fast 
edge rates and high currents will effect Vee 
and ground substantially and thereby effect 
internal thresholds.) These are one each, 
1 OµFd dipped tantalum, 0.1 µFd dipped tanta
lum or chip, .001 µFd chip and 1 OOpF chip. 
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GROUNDING 
One of the biggest contributors to waveform 
degradation is improper grounding. In refer
ence up to the test jig, the grounding is best 
done with one or more large ground planes 
that are directly connected to the ground pin 
of the test socket. The Signetics AC Test 
Jigs, both DIP and SO styles, are constructed 
as a four layer PC board with the 2 internal 
layers as ground planes. Ground planes are 
also interdigitated between all signal lines to 
decrease crosstalk. There are holes drilled in 
these and they are plated through to connect 
with the internal 2 layers and the top and 
bottom layers. See Figure 3 to see the 
interdigitated ground planes on the PCB lay
out of the SO jig. This grounding scheme has 
been used with great success in 1 Ok and 
1 OOk ECL fixturing. The board is laid out so 
that the characteristic impedance of the sig
nal lines is son. This is done by using 
industry standard stripline techniques. The 
ground plane also passes down through the 
center of the part on the bottom side of the 
board and ground pin is soldered to it using 
copper wire to connect the pin and the 
ground plane. On the top side of the board, 
the Vee plane goes through the center of the 
part too, and connects to the Vee pin in like 
manner as the ground pin. See Figure 1. The 
bypass capacitors are attached on the bot
tom side to the Vee pin from the ground 
plane, see Figure 1. As the Vee is brought on 
board, the Vee wire is wrapped around a 1!2 
inch ferrite core, 6-8 times, then makes con
nection with the Vee plane on the top side. 

INTERCONNECTS 
The next concern is getting the input signal to 
the part and the output signal to the measure
ment system. As stated before, the Signetics 
jig is laid out for a son characteristic imped
ance. We recommend that the user maintain 
a son environment for the input signal as 
close as possible to the input pin and then 
terminate in son ..• on our jig, we terminate 
with a son chip resistor. The signal is brought 
on board through an SMB connector to the 
son trace on the top side of the board. The 
signal is terminated by the chip resistor, R3, 
see Figure 2a and 2b. The signal proceeds to 
the OUT pin, a distance of about .S inches, 
through Jumper 1 (in the Input Only position), 
and the rest of the trace. The same pin on the 
opposite side of the board has a 4SOn chip 
resistor soldered to it. The other side of this 
resistor, R1, is soldered to a son trace on the 
bottom side of the board that runs to an SMB 
connector on the edge of the jig. This con
nects to the son input of the Sampling 
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Figure 2a. FAST AC Test Fixture - Board Layout 

Oscilloscope. This 4SOn resistor in series 
with the son input of the scope creates a 1 ox 
divided soon probe for the scope and pro
vides impedance matching for the scope. See 
Figure 2b. This circuit also doubles as the 
resistive portion of the FAST AC Output Load 
and thereby allows the output to be sensed in 
the same fashion. When the input is not used 
for a signal or generator input, the line may be 
switched to one of three voltage sources. Vs 
1 - Vs 3, by the use of a DIP switch on each 
pin. It may also be left open and then the son 
pull-down resistor that is used for an input 
terminator, pulls the line to ground and can be 
used as a hard low level. See Figure 2b. This 
scheme eliminates excessive cabling to each 
input to provide static input levels and thereby 
reduces parasitic inductances and cross-talk. 
It also eliminates the need for bulky and 
sometimes unreliable high impedance probes 
by using the son input of the Sampling 
Scope. With the designed-in flexibility of 
Jumper 1 and Jumper 2, and the selectable 
nature of Vee and Ground pin designations, 
one can configure this board for any V cc and 
Ground pin designations, select which pins 
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are outputs or inputs and even provide the 
proper pull-up for 3-state outputs. This makes 
the board entirely universal for designated 
Vee/Ground configurations. To explain this, 
the output of the device is connected to its 
capacitive load by Jumper 1 in the Output 
Only position. This means that no pin can be 
both output and input at the same time, but 
can be either. Jumper 2 allows an output to 
be connected to the 3-state pull-up resistor, 
R2, and have that connected to the needed 
7V. See Figure 2a and 2b. The scope is 
connected in the same way as the input, with 
the 4son resistor and the son of the scope 
comprising the soon needed for the FAST 
load. One other consideration exists. In small 
part quantity testing, the elimination of a 
socket is very desirable, using inserted pins 
that are flush with the jig. In larger quantity 
testing, sockets may be needed, however. If 
this is the case, some degradation in the 
performance will occur due to the increased 
lead inductance for each pin, which is observ
able, and the addition of group delay through 
the socket may alter or affect the readings 
obtained. 

I 
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HIGH-FREQUENCY DESIGN 
J1 (INPUT ONLY) 

R1 
450Q ":"' 

R3 
SOQ 

The exact jig delay time is determined by the 
size of the universal jig that is being used. It is 
important to know that the frequency re
sponse of the jig must be High to prevent any 
delay factor from varying with the edge rates. 
The frequency response of the jig indicates 
how constant the impedance remains over 
frequency. The characteristic impedance of a 
transmission line is expressed as ... 

DUTO-..... "'°"""MJ--. 

J2 
(OUTPUT ONLY) 

SOQ 
SCOPE 

o---------1 
C1 

* 

PULSE 
GENERATOR 

J3 (TRI-STATE) 

R2 
SOOQ 
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Where L0 is the inductance per unit length, C0 

is the capacitance per unit length, Z0 is in 
Ohms, L0 in Henrys, and C0 in Farads. 
Propagation velocity and its inverse, delay per 
unit length d, are also expressed in L0 and 
Co ... 

Figure 2b. FAST AC Test Fixture - Schematic 

o = VL0 C0 

where o is expressed in nanoseconds, L0 is in 
microhenrys per unit length, and C0 in micro• 
farads per unit length. From this, it is clear 
that if the Z0 changes over frequency, then 
the delay per unit length will vary as well. 
Therefore, it is imperative to know how the jig 
responds over frequency and that all mea
surement line lengths are identical. 

Frequency response also depends on the 
phase as well as the magnitude of the imped
ance. If the phase changes so does the 
delay, since delay is the derivative of phase 
change with frequency. An S-parameter anal
ysis is needed in evaluating jig performance. 

UNIVERSAL JIG 
CONSTRUCTION 
Jig universality is with respect to chip pin 
count and Vee and ground pin placements 
and as such, separate universal. test jigs are 
built for 14, 16, 20, 24, and 28 pin parts. 

An S-parameter analysis was performed in a 
network analyzer to optimize the jig layout. 
This assured that the jig had a flat frequency 
response over the spectrum of interest for 
FAST products. Figure 2b shows the sche
matic of the fixture and Figure 2a shows a 
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drawing of the board layout, component 
placement and signal paths. The equipment 
used to analyze the jigs and loads was: 
HP8505A Network Analyzer, HP8503A S
Parameter Test Set, HP8501A Storage Nor

. malizer. In some measurements the equip-
ment was driven by an HP98458 desk-top 
computer. 

Jigs produced in this way should have mini
mal lead length to reduce the characteristic 
inductance. This in turn minimizes reflections 
with their accompanying waveform distortions 
and measurement inaccuracies. 

AC TEST LOADS FOR THE 
SIGNETICS UNIVERSAL JIG 
As stated previously, the Network Analyzer 
was also used to design and optimize AC test 
loads to be used with the universal jig. FAST 
product loads require 50pF load capacitance 
and soon resistance to ground. 

Signetics meets the 50pF requirement 
through the use of a 45pF load, 4pF jig 
capacitance, and 3pF probe capacitance. 
The result, 52pF, is slightly more stringent 
than required. 

A few words about load capacitors are in 
order. All capacitors have an associated in
ductance. Due to this inductance, a capacitor 
will form a series resonant circuit at some 
frequency. For single 50pF capacitors, this 
typically occurs between 200 and 600MHz 
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depending on the type of capacitor. Above 
this resonant frequency, the capacitor has 
inductive characteristics and does not pres
ent a capacitive load. This is very important 
with FAST because harmonics due to the 
sharp edge transition rates occur at 600MHz 
and above. 

The Signetics FAST loads solve this problem 
by reducing the load capacitor lead induc
tance by paralleling three 15pF chip capaci
tors. The resulting load is 45pF. At the same 
time, since smaller value caps are used to 
build up the capacitive load, the associated 
series resonant point is above 1.2GHz. 

The load resistors are 1/BW selected 510D 
± 1 on chip resistors. 

The entire load assembly is constructed on 
the jig PCB along with the input termination, 
and the jumpers with select an input or output 
path. The load circuit is detailed on the FAST 
data sheets for 3-state parts. 

CORRELATION 
While numerous ATE systems are available 
and are very efficient, it is imperative that the 
ATE correlate to a user's bench setup. Since 
the Signetics FAST parts are all characterized 
on the setup described in this note, it is just 
as important that the user bench jigs meet the 
same performance criteria. Without similar 
jigs, it wili b.e very difficult to correlate AC 
data. 
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INTRODUCTION 
The Signetics Standard Products Division 
(SPD) operates a Characterization Laboratory 
in Orem, Utah. This Lab maintains the capa
bility of testing the 11 logic product families 
the Division supports. These include: AuTTL-
74XXX, Schottky-74SXXX, Low-Power 
Schottky-74LSXXX, FAST-74FXXX, ALS-
74ALSXXX, High-Speed CMOS-74HCXXX, 
High-Speed CMOS/TTL-74HCTXXX, Ad
vanced CMOS/TTL (ACL)-74ACT11 XXX, Ad
vanced CMOS (ACL)-74AC11 XXX, and both 
1 OK and 1 OOK ECL. 

Due to the great diversity of product families 
and the different testing requirements and 
complexity of the product types of each 
family, Signetics SPD Characterization has 
designed and built a bench test AC fixture 
that is specifically designed to address to only 
the High-speed logic families. It has the 
advantages of being very versatile, has high 
bandwidth capability (>-?SOM Hz), is 50S1 
system compatible, and is manually program
mable for the input static voltages. This 
provides the ability to have one fixture that 
addresses many product types across fami
lies. The extent of this versatility is explained 
in the following Application Note. The families 
that this fixture is intended to support are: 
FAST, ALS, ACL, 1 OK ECL, and 1 OOK ECL 
(Note: This fixture is compatible with any 
500S1 pulldown load.) 

THEORY OF OPERATION 
There are several key points in testing the 
faster edge-rate logic families. They are: 
• Very good bypassing and decoupling 

(they are different). 

• Large ground and Vee planes 

• Low-impedance signal lines (i.e., 50.Q) 

• Signal lines that are uniform in 
impedance over frequency 

• Signal lines must have high bandwidth 
( > 500MHz) 

• Low-inductance paths for the OUT 
leads, including Vee and GND 

• Output AC load close to the OUT 
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UNDERSIDE VIEW OF SIGNETICS PCB FIXTURE 
FERRITE CORE PLACEMENT 

Figure 1. Ferrite Core Placement 

• Measurement point close to the OUT 

• Avoidance of ground loops (especially 
on inputs at DC levels) 

Additional items of concern to the test engi
neer and the manager are: 
• Versatility and/or ease of use (there are 

trade-offs) 

•Cost 

• The number of fixtures needed to 
support products 

Each of these concerns have merit and must 
be understood by the user of these logic 
families if valid and correlatable results are to 
be found. 

Vee and GND 
The secret in Vee and GND use in fixturing is 
to do the things that reduce the noise that 
can: 1) get to your part, and 2) come from 
your part. This is done by reducing the noise 
of the Vee as it arrives to the fixture, by 
judicious application of frequency dependant 
bypassing at the OUT Vee pin to GND and 
reducing inductance from the Vee and GND 
pins of the OUT to the point where good 
contact of the bypassing and Vee and GND 
planes occur. All of these are techniques 
used in good RF and microwave board de
sign. By reducing parasitic inductances and 
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cleaning up any sources of noise, good signal 
integrity is better maintained. 

These points are evident in the fixture 
Signetics has designed. Part of the noise 
reduction of the power supply as it arrives is 
done by bypassing the power supply at its 
terminals. The power is then brought to the 
fixture via banana cables, (as short as possi
ble), to jacks on the chassis of the fixture. An 
18 gauge wire, attached to the jack, is 
wrapped through a i-4 inch ferrite core 8 to 12 
times for decoupling of any spikes. (Details of 
the cores used are included in the parts list.) 
This acts as a Low-pass filter. The wire is 
then soldered to the bottom of the PC board 
onto the large Vee plane that narrows to the 
Vee bus running between the pins of the 
OUT. See Figures 1 and 2 for detail. 

Triangle-shaped, the Vee plane provides a 
Low inductive path for the V cc to the OUT 
pin. See Figure 2 for the board layouts. The 
V cc bus from this plane travels down be
tween the OUT pins to that connection. This 
is so connection to the V cc bus is easy and 
very short. The OUT may have V cc located 
on any pin with this configuration. The pin is 
connected to the Vee bus by soldering small 
copper braid or similar Low-inductance wire 
capable of carrying the current for the device, 
see Figure 3. 
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Figure 2a. Board Layout - Top Side 
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Figure 2b. Board Layout - Bottom Side 
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On the opposite side of the top layer of the 
board is a triangle-shaped ground plane. 
Ground planes are also located on the bot
tom layer of the board in the same places as 
the Vee and ground planes of the top layer. 
Since this fixture is laid out for son stripline, 
layers 2 and 3 are almost total ground plane, 
with holes in them for feed-throughs and 
components. Also found between the signal 
lines, on the top and bottom layers, are 
ground plane "fingers" that are connected to 
all 4 layers by plated-through holes. This 
provides good separation of the signal lines 
resulting in lower crosstalk. 

The bottom layer ground plane consists of 
two triangle-shaped planes connected by a 
bus strip that runs between the OUT pins. 
This was done for 3 reasons: First, this allows 
connection of any ground pin of the OUT to 
the ground, regardless of location; like the 
Vee connection on the top layer. Second, it 
allows the connection of the bypass capaci
tors from the Vee pin to the ground with the 
shortest possible lead length. Characteriza
tion uses typically 2 or 3 ceramic chip capaci
tors and 1 or 2 dipped tantalum capacitors 
(3SV) to bypass the Vee pin. It is important to 
keep the dipped tantalum capacitor's leads 
as short as possible to reduce series induc
tance. The recommended values of capaci
tors are: 100pf, .01µf, .1µf. and 10µf. We 
have found at times, the need to adjust these 
values depending upon the product type and 
its performance. Some noise sensitive circuits 
need more bypassing in the lower and ex
treme higher values of capacitance. And 
third, the connection of the two planes elimi
nates possible ground loops and the feed
throughs create a ground mesh and give an 
excellent ground plane for the circuit. Figure 3 
illustrates the bypass connections. 

BYPASS AND DECOUPLING 
It is important to understand the difference 
between decoupling, as with the ferrite core, 

and bypassing, as with capacitors. Decou
pling occurs as or high-frequency signals are 
removed by saturation of the ferrite core. This 
prevents "noise" that may be on the Vee 
power supply from getting on the Vee plane. 
The action of the bypassing capacitors is to: 
1) "pass" any non-DC signals that occur on 
the Vee (due to the part's operation) to 
ground, and 2) be able to provide the "instan
taneous" current demands of the part as it 
switches. 

The various values of capacitors are intended 
to provide a Low-impedance path at all oper
ating frequencies. Since real-world capacitors 
have resonance points at a given frequency, 
depending upon their value and type of ca
pacitor (and actually turn inductive above the 
resonance point), using different values that 
have different resonance points allows an 
across-frequency Low-impedance path for 
Vee noise. 

An important point in the use of bypass 
capacitors is the minimization of lead length. 
Lead length represents inductance; induc
tance in series with the capacitance. If it is 
too much, it can cause resonance and oscilla
tion problems with the part and/or power 
supplies and nullify the benefit of the capaci
tors. It also plays a major part in inhibiting the 
effect of the "instantaneous" current re
sponse needed by the part from the bypass 
capacitors. It actually can cause the ground 
of the device to track the change in current to 
the degree of the lead inductance. The lower 
the inductance, the lower the "ground 
bounce'' effect. Hence, short or no lead 
lengths on capacitors are needed to help 
prevent the effects of ground bounce. 

SIGNAL LINES 
A signal line is defined as a line that carries 
the input stimulus, either DC or AC, or output 
response, to or from the device. Since these 

Figure 3. Decoupling Connections 
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signals are measured and determine the data 
which characterizes the part, it is critical that 
they are of the highest integrity and repre
sent, as far as physically possible, the action 
of the part; not the nuances of the fixture. To 
achieve this, the line must not be able to 
change the signal over the measureable fre
quencies of the device, nor affect the delay of 
the part. 

The fixture as designed, has son signal lines 
determined by a stripline layout method. The 
son value was selected for several reasons: 
1) the son value matches impedance with 
the pulse generators that are used as input 
stimulus. 2) The output loads specified for this 
fixture are either a soon pulldown or a son 
pulldown (EGL), in parallel with a capacitive 
load. This allows the son signal line to be 
terminated into this load for either a 10: 1 or a 
1 :1 match. 3) A Low-impedance line will have 
better characteristics with regards to cross
talk and resisting external noise. 

There are two types of signal lines on this 
fixture: input and output; both of which are 
son transmission lines. The input line is on 
the top side of the board and is always 
terminated in 50.11. It is connected to the OUT 
via a .3" jumper, Jumper # 1 for input. When 
this jumper is installed, the OUT pin is avail
able only as an input. To allow this line to be 
used as an output, a .1" jumper, Jumper # 1 
for output, is used instead of the .3" jumper. 
This connects the OUT pin to the AC load 
when the DUP pin is an output. See Figure S. 

The output signal line can be dedicated two 
different ways. The first method, used for 
EGL, is to leave shorted the son trace and 
have it run directly into the SMB connector 
into the SOD sampling system. The second 
method is to cut the trace at the OUT pin and 
solder the 450n chip resistor, R1, across the 
cut. This, combined with the son scope, then 
appears to the part as either a soon probe 
for the input signal or the soon output AC 
load for the output signal. 

The signal lines are equal length and there
fore do not infroduce any extraneous delay 
frn'rn pin to pin. We' also:characterized the 
impedance of the lines over frequency to 
ensure minimal distortion over the frequency 
range and any effective change in propaga
tion delay caused by the relationship of induc
tance and group delay. Figure 4 illustrates the 
frequency response of the signal lines in 
impedance. 

This is considered to be high bandwith and 
encompasses the frequency range exhibited 
by ALS, AGL, ELG, and FAST logic families. 
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Figure 4. Signal Line Frequency Response 
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Figure 5. Signetics PCB Fixture Schemetic 

LOADING 
The explanation of the two types of AC loads 
that may be used will be covered in two parts. 
First the ALS, ACL, and FAST implementation 
will be discussed, then the ECL implementa
tion. 

ALS. ACL, and FAST Implementation 
The FAST, ALS, and ACL product families AC 
load is specified as a 50pF capacitor and a 
soon resistor in parallel. This load has the 
advantage of being adaptable to both a High
impedance (A.T.E.) or a Low-impedance 
(bench) measurement environment. The 
Signetics fixture uses a Low-impedance envi
ronment primarily for two reasons. The first 
reason is that experience of the last 5 years 
has told us that High-impedance probes rep
resent a reliability concern and can introduce 

hard to detect errors into the waveform. The 
second reason being that most suppliers of 
these technologies provide data based upon 
the Low-impedance approach and most large 
users of these products do so as well. This 
also allows the fixture to be used for ECL 
testing since that product uses a totally son 
environment. Figure 5 illustrates how this test 
fixture implements the 50pF/500n load sche
matically. 
The fixture was laid out to present the load as 
close as possible to the device, and yet allow 
for flexibility in deciding if a certain pin is' an 
output or an input. This distance is critical due 
to its inductive effect upon ground bounce 
phenomena. It is acknowledged here that a 
fixture dedicated to a single device type 
without jumpers, and therefore placing the 
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load virtually on the pin of the device, would 
show the ground bounce phenomena for 
simultaneous switching to be less than that of 
this fixture. However, this fixture can be so 
dedicated by not using the pads as provided, 
but rather by using the ground bus, like the 
bypass capacitors used. The flexibility of this 
fixture substantially reduces the cost of fixtur
ing for these families. Studies on simulta
neous switching with this fixture have shown 
dramatically favorable results to previous fix
tures. Those studies continue. For work other 
than that of simultaneous switching, there will 
be no appreciable difference with a dedicated 
fixture. 

As illustrated in Figure S, the load is shared 
with the son input of the measurement 
system; a son sampling oscilloscope. The 
450n resistor: R 1 , is soldered to the socket 
pin of the device and is in series with the son 
input of the scope. Figure 6 illustrates this on 
the board layout of one input/output pin. This 
allows virtually a probe tip on the device pin. 
The load capacitor: C1, is a 33pF ceramic 
chip capacitor. This is added to the measured 
value of 17pF of board capacitance, achiev
ing the SOpF value specified for the load. The 
distance from the pin to the capacitor is .5 
inches and is adequate for the testing of 
these product families. 

For testing 3-State parameters, the soon 
resistor: R2, is connected to it's pullup supply. 
Vt via a .3" jumper: Jumper #2. The Vt supply 
is bussed to each pin and may or may not be 
connected with that jumper. See Figures 5 
and 6. 

ECL Implementation 
When testing ECL product, the 450n resistor: 
R1, is not used, Rather, this point is left 
shorted together in the construction process. 
Also for ECL, the load chip capacitor: C1, the 
tri-state pull-up resistor: R2, the son termina
tor: R3, and the "output only" jumper: Jump
er # 1, are not used. The input signal travels 
down the input path, is jumpered using the 
"input only" (Jumper # 1 ), goes to the de
vice, travels out the output path (left shorted, 
no R 1 ), and proceeds to the scope. When the 
signal is an output, the "input only" jumper: 
Jumper # 1, is removed and a son termina
tor is connected to the SMB connector as the 
load or the son input of the scope. See 
Figure 7. 
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INPUT STIMULUS AND 
MEASUREMENT 
When the input is not used for a signal input, 
the line may be switched to one of three 
voltage sources: Vs 1 through V 5 3, by the use 
of a DIP switch on each pin. It may also be 
left open and then the 50S1 pulldown resistor: 
R 1, pulls the line to ground and can be used 
as a hard low level. See Figure 5. These 
voltage levels are brought in from external 
supplies through banana connectors like Vee. 
This scheme eliminates excessive cabling to 
each input to provide the static input levels 
and thereby reduces parasitic inductances 
and cross-talk. Each of the 3 busses and the 
Vt bus all have places for bypass capacitors 
in the event of noise on the static levels. 
Figure 8 illustrates the DIP switch and SMB 
connectors and how they control the input 
stimulus and output measurement. 

As stated previously, the measurements are 
made with 50S1 sampling systems. The con
nections to these systems are made via SMB 
connectors. This was chosen since it is com
patible with SMC; it is push-on, it is small for 
easy configuration, and it is capable of high 
bandwidth operation. Figure 8 illustrates 
where the connections are made, where the 
pulse generators connect to the input and an 
SMB connector. Since the 450S1 resistor: R 1, 
is soldered directly to the pin of the device, 
the actual probe tip is at that point. See 
Figure 6. This has the advantage of eliminat
ing any distance from the device to the probe 
tip, thus guaranteeing accurate results. 

VERSATILITY AND COST 
At some point, there is a choice between the 
most technically attractive options and the 
cost of options. This fixture has been primarily 
designed to optimize the cost effectiveness 
of test fixturing yet yielding a technically 
sound tool. To do this, a compromise has 
been made between the ease of use and the 
versatility. 

In the construction of the fixture, a choice is 
made as to where the Vee and GND pins are 
to be located. This then dedicates this partic
ular fixture to part types with this Vee and 
GND configurations. This is alos done with a 

dedicated fixture. However, on a dedicated 
fixture, the pins are individually constructed to 
be either an input or an output, and in so 
doing, the fixture is usable for 1-to-4 devices. 
The Signetics fixture, once dedicated to a 
particular Vee and G.ND configuration, is built 
up to have both input and output components 
on all signal pins. The selection of which pin 
is an output or an input is made by inserting 
the appropriate jumper, See Figures 5 and 6. 
The same applies in doing tri-state testing. 
The tradeoff here is that it· would probably 
take less time to setup the dedicated fixture 
than the Signetics fixture. To help compen
sate for that tradeoff, we have the three Vs 
supplies that may be switched into any pin to 
provide input static levels and eliminate the 
need to bus input High or Low levels by 
external cabling. For the user that means the 
only connections being made to the fixture 
are: 

• the Vee (banana jack) 

• the GND (banana jack): this is the 
common ground of all input supplies. 

• the Vs 1, Vs 2, and Vs 3 supplies 
(banana jack): these may be any 
voltage and are switchable. Signetics 
connects programmable supplies to 
these connectors. 

• the Vt supply (banana jack): this is the 
3-State pullup voltage and is 
permanently connected to the bus to 
each pin. It is selectable by Jumper 
#2, see Figures 5 and 6. For FAST 
and ALS products this is 7V. For ACL 
products this is Vee x 2 and it is not 
used for ECL applications. 

• Input Stimulus (inside SMB connector: 
this is found on every input/output pin. 
More than one pin may be used in this 
manner. CAUTION: When using this 
connector as an input stimulus, make 
sure Vs-1. Vs-2. Vs 3 are 
disconnected. This will short the power 
supplies to the generator if they are not 
disconnected. 

• Output Measurement or Scope 
Connection (outside SMB connector: this 
is also found on every input/output pin. 
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More than one pin may be used in this 
manner. Remember, if ·this pin is not 
connected to a scope and is an output, 
a SOD resistor must be connected here 
to ground to complete the 50S1 resistive 
load. Signetics has constructed 50S1 
load by soldering a high-quality (High
frequency) 50S1 resistor inside a female 
SMB cable connector. See Figure 9. 

CAUTION: Vs_ 1. Vs-2. and Vs_ 3 are all on 
the same DIP switch. Since they connect to 
the same bus per pin, ONLY ONE SUPPLY 
MAY BE CONNECTED AT ONE TIME, Oth
erwise, this will result in a short between 
power supplies connected. 

With these 6 connections, the fixture is capa
ble of testing the product lines as mentioned. 

The cost of this fixture ranges from 550 per 
fixture, dedicated to a 20-pin device in quanti
ties of 1 - 1 0, to as low as 385 per fixture of 
the same type in quantities over 100. This is 
not substantially higher than the cost of a 

. dedicated fixture; which is estimated at 200 -
500. The factor to consider would be the 
quantity of fixtures for the number of products 
to be tested. To have a dedicated fixture for 
every 2 - 3 product types versus a "univer
sal" test fixture for 20 - 30 product types is 
worth considering from a cost standpoint. 

Included in Appendix 1 is the parts list for this 
fixture and the supplies used by Signetics. 
This in no way constitutes Signetics endorse
ments of these suppliers and the customer 
may select their own supplier if they so 
desire. This fixture is offerd to the public to 
duplicate and use within their own environ
ments. Signetics will not provide any mate
rials but will allow the manufacturers of the 
board and materials to build and/or supply for 
any requesting party. Pricing and availability 
are left to the vendors and Signetics has no 
control over those issues. The intent is to 
provide something for users of high-speed 
logic that has been proven and tested in a 
true high-speed use, and provide a character
ization of these products prior to their intro
duction to the market place. 
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Figure 8. DIP Switch Connections for Vs_ 1, Vs_ 2, Vs- 3, and VT and the SMB Connectors for Input Signals and Output 
Measurement 

Figure 9. 50.Q Load Resistors Using Output Pin SMB Cable Connectors 
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5. APPENDIX I - Component and Vendor List 

The following prices are quoted for a 30 piece build of a 24 pin test fixture and are not binding in any way. 

1. Printed circuit mother board. 

2. 

SO and SOL -#SD8512.28 
DIP -#SD8512.31 
Requirement: 

Supplier: 

SO and SOL sockets. 
#_PINS 
14 
16 
16L 
20 
24 
28 
SOIC through hole 
Requirement: 

Supplier: 

1 per part configuration 

Prototype and Production Circuits 
8040 S. 1444 W. 
West Jordan, UT 84084 
(801) 566-5431 

PART_# 
001-014 
001-016 
001-116 
001-120 
001-124 
001-128 

socket 
1 per board 

Surface Mount Devices, Inc. 
PO Box 16818 
Stamford, CT. 06903 
(203) 322-8290 

3. L$G-1AG14-1 Socket Terminal Pins. 
For DIP boards - number of pins equal to the part pin count times by (7) seven. 

24 x 7 = 160 x .20 = 
For SO and SOL boards - number of pins equal to the part pins count times by (5) five. 

24 x 5 = 120 x .20 = 

4. Shorting Blocks (Jumpers) . 
. 3 inch 8136-475G1 

cost per part x 24 = 
.1 inch 8136-651 P2 

cost per part x 24 = 

Supplier: Augat 

5. Chip Resistors. 
50S2 1 % CRCW 1210 

cost per part x 24 = 

450S2 1 % CRCW 1206 
cost per part X 24 = 

500S2 1 % CRCW 1206 

Supplier: 

cost per part x 24 = 

Dale Electronics, Inc. 
2300 Riverside Blvd. 
Norfolk, Nebraska 68701 
(402) 371-0080 

Requirement: per pin 

Requirement: per pin 

Requirement: per pin 

Requirement: per pin 

Requirement: per pin 
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6. Chip Capacitors. 
Ceramic Part_# 
33pf 500R15N330JP 

cost per part X 24 = 
15pf 500R15N150JP4 

cost per part x 1 = 

.015µf 500$41W103KP4 
cost per part x 1 = 

.1µf 500$41W104KP4 
cost per part x 1 = 

Supplier: Johanson Dielectrics 

7. Dipped Tantalum. 
Ceramic 
1 Oµf 106k025NLF 

cost per part X 1 = 

47µf 476K020WLG 

Supplier: 

8. Ferrite Core. 
T80-1 

Supplier: 

cost per part X 1 = 

Mallory 

cost per part X 1 = 

Amidon Associates 
12033 Otsego Street 

Requirement 
1 per bin 

per board 

per board 

per board 

Requirement 
1 per board 

per board 

Requirement: 1 per board 

North Hollywood, CA 91607 
(818) 760-4429 

9. Mounting Screw. 
4-40 x 1 I 4 Phillips pan head machine screw Requirement: 16 per board. 

cost per part X 16 = 

Supplier: 

10. Bannana Plug Jack. 
H.H._Smith_ Type 
White 1509-101 
Red 1509-102 
Black 1509-103 
Green 1509-104 
Blue 1509-105 
Yellow 1509-107 

Bonneville Industry Supply Co. 
45 So. 1500 W. 
Orem, Utah 
(801) 225-7770 

Order_# 
28F1178 
35F870 
35F869 
28F1179 
28F1180 
28F1182 

Requirement 
6/board-color your choice 
6/board-color your choice 
6/board-color your choice 
6/board-color your choice 
6/board-color your choice 
6/board-color your choice 

cost per part x 6 = 

Supplier: Newark Electronics 

11. Switch. 
76P$B04 4-bit side actuated piano-dip 

cost per part X 24 = 

Supplier: Grayhill Co. 

12. Connectors - Snap-on SMB. 
51 -051-0000-220 - Straight jack receptacle 

cost per part x 48 = 

Supplier: Sealectro 

Requirement: 1 per pin 

Requirement: 2 per pin 
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13. Mounting frame. 
Signetic's number CB-1.0 Requirement: 1 per test fixture 

Supplier: 

14. Hookup wire. 

Electronic Chassis Corp. 
468 North 1200 West 
Lindon, Utah 84062 
(801) 78S-9113 

No. 18/20 gauge Teflon coated - about 24 inches per test fixture. 

The following components may be needed in use of the test fixtures but are not part of the test fixtures. 

61-001-0000-89 

S 1-007-0000 
S 1-083-0000-222 
S 1-08S-OOOO 
S 1-072-0000 
S 1-073-0000 
S1-001-0020 
61-002-0000-89 
Supplier: 

December 1988 

son terminator plug 

Straight Cable Clamp Type 
"T" adaptor J-J-J 
"T" adaptor J-P-J 
Adaptor J-J 
Adaptor P-P 
Shorting plug 
son terminator jack 
Sealectro Corp 
(41S) 96S-1212 
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As required or hand built with 
son resistor and S 1-007-0000 
As required 
As required 
As required 
As required 
As required 
As required 
As required 
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6. APPENDIX II-Construction Hints 

A suggested order of assembly is as follows: 

1. Cut traces for 450S1 resistor. (Not needed for ECL) 
2. Install SMB Connectors. Elevate base from board .05". 
3. Install DIP Switches. Note: Numbers on switches may not correlate to Vs supply numbers. 
4. Install Augat socket pin. 
5. Install load/termination resistors and capacitors. 
6. Strap Vee and GND pins to appropriate bus strips. 
7. Install bypass capacitors. 
8. Clean flux off of board and components. 
9. Check for lead to frame shorts on PLCC board. (Not discussed in App Note.) 

10. Install banana 1acks on frame. 
11. Attach board to frame with 1I4 Phillips pan head machine screws. 
12. Wrap wire 8-12 times around ferrite core. Leave enough wire to connect to frame and board. See Figure 1. 
13. Connect Vee. GND, and voltage supplies from banana jacks to board. 
14. Remove all remaining flux. Keep "flux-off" from banana jacks. 

Hints on construction: 

- A .05" shim that fits under the SMB connector base helps elevate it during construction. 

- Mount the SMB connector with flat side out rather that point side out. See Figure 8. 

- Solder Augat socket pins in with a part inserted to hold the pins steady. 

- "Piano DIP" switches have the numbers reversed from the Board notation. Taping a new number on the board designations will 
help match the switches. 

- Hint for solder chip components: apply a small amount of solder on one side of the pads on the board. 

- Keep DIP switches and SMB connectors spaced as far away from each other as the holes will permit, ie., push the SMBs in and 
the DIP switches out. 
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INTRODUCTION 
Most microprocessor-based systems use 
some form of bipolar interface between the 
processor and memory; only a very primitive 
system does not require such interface sup
port. TTL devices in quad, hex, or octal 
configurations are used to meet functional 
and circuit-interface requirements of the sys
tem. For complex systems, the interface sup
port may be extensive while, for simple sys
tems, only a few devices may be required to 
ensure operational integrity. In a majority of 
system designs, one or more of the following 
interface requirements must be addressed. 

• Buffering and Demultiplexing of Data/ 
Address Buses · 

• Signal Timing and Signal Isolation 

• Address Decoding 

• Bank Switching 

• Handling of Wait States 

• Adjusting Read/ Write Data Rates 

• Refreshing Dynamic RAM 

• Unique Interface Requirements such as 
Multi-Processor Networks, Data 
Communication Links, etc. 

Interface support is an important part of the 
overall design job; when implemented with 
the proper parts, system efficiency can be 
dramatically improved, higher reliability can 
be obtained and the design can be executed 
with minimum parts. This Application Note 
shows how common interface problems can 
be solved by using a minimum of high
performance bipolar devices from Signetics. 

BUFFERING AND 
DEMULTIPLEXING 
Microprocessor outputs are inherently fanout
limited; thus, some form of buffering is re
quired to drive multiple loads such as those 
found on address and data buses. Extended 
bus configurations coupled with MOS loads 
tend to produce large capacitive sinks which 
degrade waveforms and also increase propa-
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gation delays. The use of TTL buffers pro
vides an easy and economical way of over
coming or, at least, minimizing these harmful 
effects. In those systems that use shared 
memories and direct memory access (OMA), 
buffers are frequently used for isolation and 
as a method for switching between multiple 
buses. Buffers are also commonly used to 
optimize signal-to-noise ratios and to drive 
multicard bus interfaces. For the most part, 
buffer and latch-control functions can be 
summarized as follows: 

• Latch the address information in 
systems that use multiplexed buses. 

• During read operations, avoid bus 
contention by preventing the system 
from driving the multiplexed address/ 
data bus until the address information is 
removed. 

• Control the direction of data 
transceivers according to processor 
operation while preserving write-data 
and read-data hold times and avoiding 
bus contention when switching direction. 

• Isolate the microprocessor from the 
system bus during OMA and 
multiprocessor operations. 

With the use of 16-bit microprocessors, sys
tems have become more sophisticated; like
wise, buffer control and interface circuits 
have become somewhat more complex. 
Many of the 16-bit machines use multiplexed 
address/data buses to reduce 1/0 pin count; 
as a result, latches are required to demulti
plex, hold, and buffer the address bus. Not 
only must the address information be latched 
at the correct time but the date bus must 
usually be buffered with bidirectional trans
ceivers to provide the necessary drive. As 
previously indicated, the interface circuits 
must be able to avoid bus contention and, 
when required, to isolate the processor from 
the system bus. 

Buffers and latch-control signals for three 
popular 16-bit microprocessors - the 8086, 
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the Z8001, and the 68000 - are shown in 
Figure 1 . For each processor, the buffer and 
interface functions are summarized at the 
bottom of the figure. Although the timing-and
control functions of the interface support 
circuits are fairly complex, these internal com
plexities are transparent to the user; only the 
bus connections and a few control lines are 
required to achieve the management goals of 
the system. 

INTERFACE FUNCTIONS 
(8086 SYSTEM) 
• Multiplexed address/data bus 

(AD0-AD15) 

• 3-State latches (7 4F373) used for 
demultiplexing; latches are continuously 
enabled by ALE until data is stable on 
the bus and a timing pulse is delivered 
by the microprocessor. 

• HLDA is used to float address bus 
during OMA operation. 

• Data bus buffered by 7 4F1245 or 
74F245 Transceivers; data direction 
controlled by DT /R in minimum mode. 

• Bus control and OMA isolation 
controlled by DEN is minimum mode. 

INTERFACE FUNCTIONS 
(Z8001 SYSTEM) 
• Address bus (AD0 -AD15) latched with 

7 4F373s using AS for latch enable and 
BUSAK for isolation. (Note: The 
segmented outputs are designed to 
drive a Memory Management Unit with 
internal latches; however, in this 
application, the address outputs are 
prelatched since they are not stable for 
the entire cycle.) 

• Data bus buffered with 7 4F1245s or 
74F245s; DS and R/W, respectively, 
control data direction and bus 
contention. 

• BUSAK controls OMA isolation. 
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ADrA01 1~.---------,/I 
R/Wt------r-""' 

AD1rAD1s 
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A,-A8 
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Da-D1s 
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C5E 
74F373 .,_---------~ As·A1s 

E 

ControJ Legend: 
HLDA = Address Bus Three-State Control 
&.E.. = Address Bus Latch Control 
DE~ = Data Bus Three-State ControJ 
DTiE = Data Bus Direction Control 

1--------------------/ SN,·SNe 

t---:----------./ Ag·A1 

----------~/ Aa·A1s 

~Legend 
.E.USAK = AddresstData Bus Three-State Control 
AS _ = Address Bus Latch Control 
OS, RtW = Data Bus Direction Control 

BG ACK 

t---------------------/ A,rA23 

A,·Ae 

-----------/ "9·A1s 

Control Legend: 
BGACK = Address!Data Bus Three-State Control 
R/W = Data Bus Direction Control 

Figure 1. Examples of Processor-to-Bus Interfaces 
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LATCH BUFFER DECODER 
74F373 74F244 74F138 
(7NS) (6.2 NS) (9NS) 

8086 
CPU I MEMORY MICROPROCESSOR I CARO (SMHz) 

I 
cs 

I EPROM 

I 2732A·3 

TRANSCEIVER TRANSCEIVER RAM 

74F245 74F245 
(7 NS) (7 NS) 

Figure 2. System Showing Typical Interface Delays 

INTERFACE FUNCTIONS 
(68000 SYSTEM) 
• Address bus buffered by 7 4F1244s or 

74F244s and DMA isolation controlled 
by BGACK. 

• Data bus buffered by 74F1245 or 74F245 
Transceivers with R/W and BGACK, 
respectively, controlling data direction and 
bus isolation. (Note: In this configuration, a 
larger processor package is required since 
the address and data buses are separate; 
some advantage in speed and simplified 
timing are to be gained.) 

Figure 2 shows the effects of buffers and an 
address decoder on the memory access time 
in a system configuration. The access time of 
the 8086 microprocessor is defined as . the 
time from which a valid address appears at 
the output of the processor assuming that 
there are no wait states. Observe that each 
buffer and the decoding function adds a 
specific delay to the data-processing chain. In 
addition to these propagation delays, the 
system designer must consider capacitive 
loading, buffer access delays, (that is, are 
buffers enabled when valid data appears at 
input) and any other delay parameters that 
would extend the memory access time. (Note: 
The normal 8086 buffer control does not 
affect access time.) The delay should be 
calculated using maximum propagation de
lays over the operating temperature range of 
the system. Based on these considerations, 
the memory access time for the system 
shown in Figure 2 can be approximated as 
follows: 

8086 READ CYCLE - Address Valid Output 
to Data Valid Input 460ns 

SYSTEM----
BUS >T---r--

DoUT 

R/E 8T28QUAD 
TRANSCEIVER 

b. Interface to a Common Bus 
+V 

DIE 

11-P ADDRESS _ _... _ _..,, 

a CONTROL LINES ---0-,N---.FI 

8T28QUAD 
TRANSCEIVER 

R/E 

c. Driving a Multi-Card Interface 
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AF02900S 

84K 
DYNAMIC 

RAM 

2732 MEMORY ACCESS TIME (TcE)
T CE = 460ns-3 (7ns) - 6.2ns-9ns = 423.8ns Figure 3. Using 8T28 Transcelve to Obtain Optimum Interface Flexlblllty 
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BIDIRECTIONAL BUS 
INTERFACES 
Virtually all microprocessor-based systems 
use a bidirectional bus interface between the 
processor and 1/0 peripherals; the memory 
interface may require separate-or-common 
bus connections. In either case, the 8T28 
Quad Transceiver is well suited to this type of 
application. The 8T28 is able to drive a 
capacitive load of 300-picofarads without 
waveform degradation and the three-state 
outputs provide the switching speeds of TIL 
while offering the drive capabilities of open
collector gates. Typical bus interfaces are 
shown in Figure 3. 

In Figure 3a, the transceiver provides a bi
directional interface between the system bus 
and separate input/output buses of the dy
namic RAM. The D1N bus is continuously 
driven while the Dour bus is gated onto the 
system bus via D/E. 

Figure 3b shows a static RAM interface 
implemented by tying Rour and D1N together. 
Here, the 8T28 functions as a normal bidirec
tional transceiver, providing buffered drive 
between the system bus on one hand and the 
memory 1/0 bus on the other. The bottom 
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panel shows how the 8T28 can be used in the 
dual capacity of an on-board/off-board buff
er/driver. To prevent signal degradation in 
such multi-board systems, the address/data/ 
control buses must be buffered if off-board 
extensions are to be driven. Furthermore, the 
on-board/off-board buses should be buffer
isolated to prevent down-stream noise and/or 
failures from feeding back to the mother 
board. In Figure 3, observe that driver gates 
of the 8T28 are used to drive the on-board 
bus and receiver gates are used for the off
board bus. Low cost and minimum compo
nent count make the 8T28 ideally suited for 
such double-buffered applications. 

MEMORY ADDRESS DECODING 
In any computer system, information on the 
address bus must be decoded to generate 
select signals for memory and any 1/0 periph
erals. There are numerous decoding 
schemes and a variety of implementation 
techniques. Generally, the methods used de
pend on system complexity which, in turn, 
depends on memory size, mapping parame
ters, access time, the particular technology, 
etc. Although simple decoders are frequently 
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used in uncomplicated systems, the more 
sophisticated applications use PROMs to pro
vide the required flexibility and to satisfy the 
mapping complexities that are usually en
countered. 

To develop trouble-free decoding circuits, the 
designer must be aware of those areas that 
can degrade system performance. For in
stance, caution is advised when using decod
er outputs to terminate date write cycles. 
When read/write strobes (such as "E" on the 
6801) are used to enable the address decod
er, the data hold time is reduced because the 
trailing edge of the address decoder output 
now follows the trailing edge of the strobe 
signal to which the "hold time" is referenced. 
In systems that are sensitive to hold time 
read and write strobes should not be used t~ 
enable address decoding circuits. Instead, 
the strobes should be gated with the decoder 
outputs to reduce the hold time. 

Signetics makes a wide range of decoders, 
demultiplexers, and PROMs that are suitable 
for both simple and complex decoding func
tions. Some of the more common decoding 
applications are summarized in Figures 4 
through 7. 

I 
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OPERATION & APPLICATIONS 
SUMMARY 
For small uncomplicated systems, the 
7 4F138 decoder provides a cost-effective 
interface between the system address bus 
and memory. The configuration shown above 
is not only economical, it is fast, uses very 
little power, and requires no programming. 
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D3 

D4 

Ds 
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D1 SK 

...._ _____ _._ - - - FFFF 

Figure 4. Two Simple Decoding Methods 

Such systems are commonly used to gener
ate contiguous memory addresses and to 
decode memory segments of equal size. With 
additional decoding circuits, the memory 
mapping capabilities of the system can be 
expanded. 

Where speed is not a critical factor, the 
PROM decoder shown below adds consider-
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able flexibility with no increase in chip count. 
The 828123 can generate contiguous or non
contiguous address space and can be memo
ry-mapped to satisfy the requirements of 
most applications. Although the PROM de
coder is a bit more expensive and uses 
slightly more power, it has the advantage of 
being field programmable. 
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Figure 6. Extending the Logical Address Space Via Bank Switching 

OPERATION & APPLICATIONS 
SUMMARY 
In some applications, it is desirable for the 
system memory to extend beyond the logical 
address space of the processor. As shown, 
such a system can be easily implemented 
with a few interface parts and a bit of soft
ware. The four memory banks are wired in 
parallel; each bank can be as large as the 
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logical memory space of the microproces
sor - 512 bytes for 8-bits of address and 
64K for a 16-bit address bus. An output port 
under software control selects the active 
bank; the bank address is decoded to ensure 
that only the appropriate memory bank is 
enabled. In this way, the possibility of bank 
contention is eliminated. 
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Memory allocation schemes such as these 
are frequently used in multiprocessor environ
ments and, in this type of application, a copy 
of the operating system kernel must reside in 
each memory bank. The system can be 
enhanced by providing direct switching be
tween the memory banks; however, addition
al hardware is required for such operations. 

I 
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Figure 7. Multi-Board Decoding System With Extended Address Space 

OPERATION & APPLICATIONS 
SUMMARY 
In a multi-board system, the address decod
ing and memory-bank select functions can be 
implemented as shown here. The bank ad
dress on the memory card is identified by 
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setting the address select switches of the 
comparator to a predetermined configuration. 
When the bank select signals from the CPU 
card match the present bank address, the 
PROM is enabled and the appropriate memo
ry bank is placed on-line. Data bus control for 
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the system is not shown. 

The system show in Figure 6 and the one 
shown here are similar in that the four memo
ry banks are wired in parallel and each bank 
can be as large as the logical address space 
of the microprocessor. 
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Figure a. Programming Walt States to Optimize Data Throughput 

SPECIAL MEMORY-INTERFACE 
CIRCUITS 
In some applications, the memory interface 
circuits must be adapted to the unique re
quirements of the system. For instance, a 
system may use devices whose response 
time and wait-state requirements are vastly 
different, necessitating programmed wait 
states for optimum throughput. 

Other examples include capturing a high
speed bit stream without the use of high
speed (high cost) memories, refreshing dy-
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namic RAM via interleaving, and minimizing 
leakage problems when driving open-collec
tor buses. Figures 8 through 11 show how 
Signetics ICs can be used to solve interface 
problems of this type. 

OPERATION & APPLICATIONS 
SUMMARY 
Using the "slowest" device in the system as 
a reference for data through-put is a gross 
waste of processor time. ROM is usually 
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slower than RAM, and 1/0 devices are gener
ally slowest of all. One way of reducing the 
harmful effects of these diverse characteris
tics is to program wait states for each device 
such that inactive periods for the CPU will be 
minimized. With the PROM decoder in the 
system shown above programmed in this 
manner, the multiplexer selects the appropri
ate tap of the shift register to initiate the 
required number of wait states. The wait cycle 
is terminated when a " 1 " is shifted to the 
selected tap; the shift register is cleared at 
the end of each wait state cycle. I 
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Figure 9. Storing High-Speed Serial Bit Stream With Low-Speed RAM 

OPERATION & APPLICATIONS 
SUMMARY 
In the design and use of logic analyzers, disk 
media, modems, and other similar equipment, 
a high-speed serial bit stream must be stored 
in memory. The above system shows how a 
20MHz serial data stream can be captured 
and stored in a relatively low-speed RAM that 
has a 5MHz (200ns) cycle rate. The system 
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uses a simple parallel to serial converter, 
thus, saving the cost of high-speed memory 
devices. Other than the synchronizing clock 
being supplied by the serial-input system and 
the setup/hold times of the shift registers 
being met, operation is simple and straight
forward. 

• Incoming serial data is clocked into shift 
register. 
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• After each fourth bit, data is transferred 
in parallel to a 4-bit counter (7 4F163) 
used as a latch. 

• Data is written into RAM while four new 
bits enter shift register. 

• Memory addressing is performed by 
incrementing the 74F163s and timing is 
controlled by a simple ring counter. 
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Figure 10. Using Interleaving Technique to Refresh Dynamic RAM Memories 

OPERATION & APPLICATIONS 
SUMMARY 
Most dynamic RAMs must be refreshed at 
least every 2-milliseconds to ensure retention 
of valid data. One method of memory refresh 
is shown in the above example. This system 
uses interleaving and relies on the premise 
that, during normal program execution, Ao 
toggles frequently enough to refresh the RAM 
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without slowing the microprocessor with wait
states or DMA cycles to refresh the counter. 
If the system program uses wait-states, halt 
instructions, or address incrementing is other
wise limited, Ao may not toggle at a rate 
sufficient to accomplish refresh. For such 
situations, additional circuits or special pro
gramming may be required to prevent loss of 
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data. Operation of the system can be summa
rized as follows: 

• When even bank is addressed by CPU, 
odd bank is refreshed by address 
counter. 

• Even bank is refreshed when CPU 
addresses the odd bank. 

• Ao increments the refresh counter 
before each odd-bank refresh. 

I 
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Figure 11. Reducing Leakage Current When Driving Open-Collector Buses 

OPERATION & APPLICATIONS 
SUMMARY 
The number of buffers (7406 type) that can 
share an open-collector bus is often limited 
by device leakage or by the increased power 
consumption caused by lowering the values 
of the pullup resistors. A method of reducing 
the leakage current is shown in the above 
example. Here, the logic input and output 
enable of each gate are tied together; thus, 
the gate output is floated High to drive the 
open-collector bus. Floating the gate outputs 
provides a significant reduction in leakage 
current which allows the use of more gates 
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and/or reduced power consumption by the 
pull ups. 

SUMMARY 
Many of the applications and concepts pro
vided in this document were direct contribu
tions or heavily influenced by entries in the 
Signetics' Interface Circuit Design contest. 
Our special thanks to those individuals whose 
entries are referenced in whole or in part. 

As integrated circuits become more and more 
complex, fewer and fewer parts are required 
to implement a functional system; thus, inter-
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face support is a major consideration in the 
overall design process. To produce a compet
itive and cost effective product, the user must 
choose interface components that are effi
cient, reliable, and those that reflect the best 
features of current technologies. Signetics 
has met these challenges in the past and will 
continue to meet them in the future, providing 
silicon solutions that are truly state of the 
art - be it logic, memories, gate arrays, or 
other. For further documentation and/ or ap
plications assistance, call or write to your 
nearest Signetics Sales and Service Office -
there is one near you. 
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INTRODUCTION 
Signetics interface ICs are most often used to 
implement input and output ports in micropro
cessor based systems. This application note 
illustrates the effective use of Signetics FAST 
devices to interface microprocessor data and 
address buses to general purpose 1/0 ports. 
Topics illustrated include handshaking, multi
plexing, arbitration, and bit manipulating. 
More complex circuits involving memory inter-
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facing, shared memory, and multiple proces
sors are covered in other application notes. 

Simple 1/0 Ports 
The simple Input/Output ports shown in Fig
ure 1 use 74F374 octal flip-flops and 74F244 
octal 3-State buffers to interface to a micro
processor's data bus. The input port is en
abled by RD AND PORTSEL. The output is 
enabled by WR and PORTSEL. 
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When 16 pin packages are preferable to 20 
pin packages for physical design considera
tions, 3-State multiplexers may be used as 
input ports. In Figure 2, 74F257 quad two
input multiplexers are used. Ao selects be
tween port A and port 8. 

In Figure 3, a 74F373 octal transparent latch 
is used to drive a light emitting diode annunci
ator array. The output follows the data bus 
while E is High, and the display freezes when 
E goes Low. The 20mA sink current of the 
7 4F373 permits interface to most LED de
vices. 

A potential hazard exists when using trans
parent latches as output ports. The timing 
diagram of Figure 4 shows that data may not 
be valid when E is brought High, causing 
invalid data to be present on the output for a 
brief period. This will not cause a problem 
when driving LEDs because the duration of 
the invalid data is too short to be seen. But, 
problems will occur if the outputs are used to 
trigger other circuits that cannot tolerate 
glitches. Flip-flops should be used instead of 
transparent latches when these conditions 
exist. 

Interfacing microprocessors to slow peripher
als, such as printers, usually requires hands
haking logic. In Figure 5, the 74F374, 3-State 
octal flip-flop acts as an output port for the 
microprocessor and as an input port for 
peripheral. The microprocessor writes data to 
the output port which sets I data available 
Low. The peripheral then reads input port 
which sets I data accepted Low and I data 
available back to High. The Low I data ac
cepted line interrupts microprocessor indicat
ing that peripheral is ready for another data 
transfer. 

Bit Manipulation 

Figure 1. Simple Input/Output Ports Interface With Microprocessor Data Bus 

In Figure 6, the 74F251, 3-State 8 to 1 
multiplexer provides a bit-oriented input port. 
This technique permits processors which do 
not have built-in bit manipulating capability to 
examine single bits at input ports efficiently. 
In addition, parallel inputs may be read bit
serially over a single data line. Address lines 
A0, A1, and A2 select the bit to be read, and 
data bus line D7 is selected to permit a simple 
software decision based on JUMP-ON-SIGN 
or SHIFT-LEFT & JUMP-ON-CARRY. 
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A versatile bit-oriented output port may be 
implemented with a 74F259, eight-bit ad
dressable latch as shown in Figure 7. With 
this technique single output bits may be 
manipulated without maintaining a copy of the 
output port contents in memory. This is useful 
in bit-oriented control applications. The ad
dressable latch effectively performs serial to 
parallel conversion on data supplied from the 
system bus. Data is written to 1 of 8 output bit 
locations specified by address lines A0 , A1, 

and A2. 

Caution: Address inputs must be stable be
fore latch is enabled or data can be entered 
into incorrect locations. If output glitches 
cannot be tolerated, data input must also be 
stable before the latch is enabled. 

A similar technique is used . in Figure 8, to 
accomplish bit manipulation without using the 
data bus. Each bit is associated with two 
addresses. If Ao is High, the bit is set High; if 
Ao is Low, the bit is set Low. With this 
approach bit-manipulation is faster and re-

Pa1 
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P .. 

Pas 

P94 

Pe, 

P., 

Pe2 

P., 

Pe1 

Pao 

quires less program memory because data 
does not have to be loaded and output from 
the accumulator. Also PCB layout complexity 
is reduced by removing the data bus from the 
output port. 

1/0 Timing 
In many applications it is necessary to adjust 
timing to match microprocessor specifica
tions to bus specifications. For example, the 
MC6809 microprocessor has data write hold 
time of 30ns, making it difficult to interface to 
peripheral chips such as floppy disk control
lers that have longer hold time requirements. 

Figure 9 extends this hold time for interface to 
slow peripheral devices. A 7 4F373 3-State 
octal transparent latch is used to freeze data 
on 1/0 bus during write operations. During 
read operations, the 7 4F373 outputs are 
floated and data is read through the 7 4F244 
3-State octal buffer. 

Figure 10 shows the timing diagram for an 
1/0 bus with extended hold time. During the 
write cycle, data is latched by 74F373 on the 
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falling edge of E. Data remains on the outputs 
of the 74F373 until the rising edge of Q at the 
beginning of the next cycle, when the outputs 
are floated. The read cycle is unaffected. 
Data hold time is extended to 1;4 cycle - from 
30ns to 250ns for a 1 MHz cycle rate. Note 
that a latch is used instead of a flip-flop to 
preserve the data setup time of the 6809. 

A dedicated hardware solution is faster in 
systems requiring High throughput rates 
where the required function is performed 
frequently. In Figure 11, a 74F374 3-State 
octal flip-flop is used as both input and output 
port. By jumpering the output data lines of the 
7 4F37 4 to different system data bus lines, 
various dedicated functions can be real
ized - examples are nibble swapping, bit 
transposing, and data encryption. The soft
ware to perform data manipulation is sim
ple - data is written to the octal flip-flop, and 
manipulated data is read back into the pro
cessor using the following instructions: OUT 
(DATA MANIPULATOR), A IN A, (DATA MA
NIPULATOR) 

SYSTEM 
DATA 
BUS 

~ "--

Figure 2. Use of 3-State Multiplexers As Input Ports 
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Figure 5. Interfacing Microprocessors to Slow Peripherals, Such as Printers, Using Handshaking Logic 
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Figure 10. Timing Diagram for 1/0 Bus With Extended Hold Time 

June 1987 7-38 



Signetics FAST Products 

Using µP 1/0 Ports 

Do 

D, 

D, 

D. 

Ds 

SYSTEM 
DATA BUS 

~ ] .r 
l --
1 ~ J .r 

CP 
Do 

D, 

D, 

D. 

D. 

Ds 

Do 

D, 

'.:)_ 

OE 
Oo J'\ -
a, -0 

7 a, J'\ 
~ 

4 a. F 
-...., 

3 a. 
7 
4 a. J'\ -

a. -" 
~ 

a, -0 

Figure 11. Data Manipulator Uses Dedicated Hardware 

BIBLIOGRAPHY 
Many of the applications illustrated in this 
note were contributed or influenced by entries 
in Signetics' Interface Circuit design contest. 
Special thanks are due to the following indi
viduals whose entries were referenced in 
whole or in part in this note: 
V.K. Agrawal 
Timothy Anderson 
Wiley M. Bird 
James A. Ciarpella 
Mark Forbes 
Loren H. Johnson 
Prakash R. Kollaram 
G.B. Livingston 
Joseph Mastroieni 
Jonathan A. Titus 
Eugene M. Zumchak 

June 1987 7-39 

Application Note 

AN206 

,.._ 
~ 

...,. 
,..,_ 
~ 

-
,..,_ -
I"\. -
0------: 

0-

I 



Signetics AN207 
Multiple µP Interfacing With 
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INTRODUCTION 
As microprocessor costs continue to 
decrease and the demands on product 
performance continue to increase, de
signers are increasingly turning to multi
ple microprocessor systems to meet the 
performance challenge. The introduction 
of many "peripheral controller" type 
processors has made this choice even 
more attractive. This application note 
addresses typical problems associated 
with interfacing multiple microproces
sors, and illustrates the use of Signetics 
Interface Circuits in solving these prob
lems. 

A multi-processor system contains two 
or more processors communicating 
through parallel ports, multi-port memo
ries, serial data links, and/ or shared 
buses. The most popular multi-proces
sor architectures are "loosely coupled" 

Application Note 

systems. In loosely coupled systems 
each processor operates asynchronous
ly with the other processors, usually 
performing a separate function. Commu
nication is not continuous, and occurs 
only when necessary. 

A special application for multiple micro
processor systems is in redundant sys
tems. As the price of microprocessors 
dropped, it became economically feasi
ble to achieve greatly increased reliabili
ty by employing several processors op
erating in parallel, performing identical 
functions. After each operation a vote is 
taken on the result. If there is disagree
ment, a fault has been detected, and 
appropriate corrective action can be 
taken. Appropriate action might be 
switching in a third processor, repeating 
the process, or activating an error se
quence and/or an alarm. 

ARITHMETIC 
PROCESSOR 

7).. 

v 
KEYBOARD 

~ MAIN -') DISPLAY 
SCANNER 

PROCESSOR 
CONTROLLER 

PROCESSOR v --y PROCESSOR 

v 
PRINT 

SPOOLER 
PROCESSOR 

Figure 1. Typical Multi-processor System 
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In the typical loosely coupled multiple 
processor system of Figure 1, a main 
processor "delegates" processing work 
to four other processors. A keyboard 
scanner microprocessor scans the key
board continuously, debounces key clo
sures, performs code conversions, and 
transmits key codes to the main proces
sor in a format that it can easily assimi
late. A separate arithmetic processor 
accepts parameters from the main pro
cessor, performs arithmetic calculations, 
and provides the results for the main 
processor to read when it is not busy 
with other tasks. The display controller 
accepts data and commands from the 
main processor, then displays and ma
nipulates data on CRT or other displays. 
The display controller refreshes the dis
play and supports graphic displays with
out tying up the main processor. The 
print spooler is a separate processor 
that accepts files to be printed from the 
main processor using high-speed data 
transfers. Then the print spooler stores 
and feeds data to the printer at the 
printer's lower data rate, freeing the 
main processor for other chores. Each 
processor module contains its own "lo
cal" ROM, RAM, or 1/0, so that it 
performs its task independently, and 
communicates with other processors 
only when necessary. As a result, the 
system as a whole operates closer to its 
maximum speed. 

Some of the advantages of multiple 
microprocessor systems are: 

• Each processor performs a 
relatively independent task. 

- Design is easily split among team 
members. 

- Testing is easily performed on a 
modular level. 

- Modules can be added or 
modified without affecting other 
modules. 

• Multi-processing allows distributed 
processing where modules may be 
physically separated from the main 
system. 
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Figure 2. Basic Inter-processor Communication Using Parallel 1/0 Ports 

DATA AVAILABLE ------------...1(: 
DATA ACCEPTED - L 

Figure 3. Handshake For Parallel Port Communication 

• Parallel processing greatly increases 
system performance and throughput. 

• Hardware cost is less than single
processor systems with similar 
performance. 

• Reliability can be increased easily by 
redundant processing. 

The following application examples illustrate 
the use of Signetics FAST Interface Circuits 
in multiple processor systems. 

PARALLEL 1/0 PORT 
COMMUNICATIONS 
Figure 2 shows how parallel 1/0 ports using 
Signetics FAST Interface devices are used to 

FAhru::irv 1986 

accomplish simple 2-processor communica
tions. Two 7 4F37 4 octal 3-State registers are 
used to implement bi-directional parallel data 
communication. Each 7 4F37 4 acts as output 
port to one processor and input port to the 
other. The handshake lines are needed when 
the processors operate asynchronously to 
ensure that data has been received before 
new data is transmitted. A handshake timing 
protocol (Figure 3) implemented in software 
acts as a traffic cop to assure valid data 
communications. The transmitting processor 
starts the handshake by setting Data Avail
able to indicate that data is valid. The receiv
ing processor sets Data Accepted to indicate 
data has been read. The transmitter then 
resets Data Available allowing the receiver to 

7-41 

reset Data Accepted. The transmitter will not 
send new data until Data Accepted is reset. 

COMMUNICATIONS VIA 
MUL Tl-PORT MEMORY 
Figure 4 shows the logic required for two 
processors to communicate through a multi
port memory. The RAM is accessible from 
both processor A and processor B via 
7 4F157 multiplexers used to select one pro
cessor's bus at a time. Multi-byte messages 
and data blocks may be written into the 
memory by one processor and read out by 
the other at a later time. No byte-by-byte 
handshake is required. The multi-port memo
ry provides increased system performance at 
somewhat higher cost compared to a parallel 
port technique. Because of the use of multi
port memories in microprocessor systems, 
these systems can become quite complex. 
Another application note in this series covers 
interfacing to multi-port memories in greater 
depth. 

I 
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Figure 4. Multiport Memory Provides High-performance Multi-processor Communications 

SERIAL COMMUNICATIONS 
Although serial communications between 
multiple processors is slower than the parallel 
methods examined above, it is usually less 
expensive and very useful for communicating 
with remote units. Serial communications via 
RS-232 or RS-422 links can provide reliable 
communications over great distances. Imple
mentation of serial communications is simpli
fied by the availability of Universal Asynchro
nous Receiver Transmitter (UART) devices 
and well established standards for circuit 
interfaces and protocols. Figure 5 shows 
local/remote processor communication using 
Signetics SC2681 UART devices. In many 
cases additional interface lines are required 
for handshaking. 

SHARED BUS ARCHITECTURE 
One of the most powerful multiple processor 
architectures uses the popular shared bus 
concept. In Figure 6, each processor has its 
own local bus with some combination of 
RAM, ROM, and 110 available locally. The 
shared bus permits use of "global resources" 
such as global memory and global 1/0 which 
are accessible to all processors on the 
shared bus. Common interfaces such as 
printer ports do not have to be implemented 
for each processor, and may be connected to 
the shared bus. Multiple processors commu
nicate indirectly with one another through the 
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global RAM. This technique provides highest 
throughput when interconnecting more than 
two processors. It also reduces cost through 
sharing of global resources. 

Any processor permitted to drive the system 
address, data, and control buses is known as 
a "master." Processors not having this capa
bility are "slaves." A useful attribute of 
shared bus systems is the ability to add whole 
new functions by connecting a new master to 
the bus. Figure 7 shows a typical shared 
system bus interface using Signetics Inter
face circuits. Three 74F244 octal 3-State 
buffers are used to drive the 24 bit system 
address bus (16 bits in some cases). Two 
7 4F245 octal bidirectional 3-State buffers are 
used to drive the 16 bit data bus (8 bits in 
some cases). In addition, half a 74F244 is 
used to drive the system command bus, 
composed of the signals IORD, IOWR, 
MEMRD, and MEMWR. 

Multiple local processors may request use of 
the shared bus by setting BUS REQUEST 
active and waiting for the arbitration logic to 
assert BUS GRANT. The arbitration logic 
indicates to the local processor when it may 
access the shared bus after a request has 
been made. This is necessary to prevent 
more than one local processor from access
ing the system bus at the same time, resulting 
in bus contention and possible system failure. 
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ARBITRATION 
Contention by several processors for use of 
shared resources can create sticky timing 
problems unless care is exercised in the 
design of appropriate arbitration logic to re
solve timing conflicts. Schemes for bus arbi
tration vary in speed, cost, and flexibility and 
involve parallel, serial, transparent, pseudo
transparent, polled, and flag operations. 

Parallel Priority Resolution 
Parallel priority resolution is most useful in 
systems with 4 or more masters, where its 
speed outweighs the disadvantage of the 
additional hardware. A scheme for system 
bus arbitration using parallel priority resolu
tion is shown in Figure 8. 

A master's priority is determined by using a 
74F148 priority encoder. Each master's arbi
tration logic generates a REQ to the priority 
encoder. When there is contention, the mas
ter whose REU is connected to the highest 
priority input will be granted access. 

A 74F138 is used to decode the encoder 
outputs to generate the Ei (enable input) to 
the arbitration logic of the master which has 
been granted access, CLEAR is used to 
remove all masters from the bus during reset 
or when an error condition is present. ARB 
CLOCK is used to synchronize all bus arbitra
tion inputs and outputs to prevent race condi
tions and to facilitate a standard interface 
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Figure 5. Serial Communications Link Provides Economical Inter-processor Communications 
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Or Parallel Priority Resolution Techniques 

design. BUSY is generated by the master 
currently accessing the bus to indicate that 
the bus is in use. Even after a master has 
been granted access by the priority resolu
tion, it must still wait for the current master to 
vacate the bus, i.e., BUSY going inactive. The 

FAhrw:irv 1986 

arbitration logic generates a BUS GRANT to 
a master when Ei is asserted and BUSY is 
not. 

Serial Priority Resolution 
Serial priority resolution eliminates the need 
for encoder/decoder hardware at the ex
pense of speed. In Figure 9 a master's priority 
is determined by its physical location in a 
daisy chain configuration. A master negates 
its EO (enable output) when its Ei (enable 
input) is negated or when it wants to access 
the bus. This negates EO for all masters 
further down the line to go inactive. If a 
master requests the bus, and no higher 
priority master is requesting the bus, as 
indicated by Ei being asserted, the master 
may access the bus when the current master 
is finished. The ARB clock rate is limited to 
the speed at which the daisy chain signals 
can propagate through all masters . 

Arbitration Logic 
Arbitration logic suitable for either parallel or 
serial priority resolution is shown in Figure 10. 
The logic shown synchronizes a master's 
BUS REQUEST input to ARB CLOCK using 
flip-flop 1, asserting REQ and negating EO. If 
Ei is asserted and BUSY is not, the master 
may access the bus on the next falling edge 
of ARB CLOCK. This arbitration is provided 
by flip-flop 2. BUS GRANT and BUSY are 
asserted. When the access is complete, the 
master negates BUS REQUEST inactive. On 
the falling edge of ARB CLOCK, REQ negat
ed and, if Ei is asserted EO is asserted. On 
the next falling edge BUSY and BUS GRANT 
are negated. The timing diagram for this 
sequence is shown in Figure 11. Note that a 
master must wait for the current master to 
complete a transfer and negate BUSY before 
it may access the bus. 

I 
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Pseudo-Transparent Priority 
Resolution 
The logic of Figure 12 uses "cycle stealing" 
to permit single byte transfers with pseudo-

*MULTIBUS is a trademark of Intel Corporation. 

transparent arbitration. When the address 
decoder determines that a master requires 
access to shared bus, it asserts BUS RE
QUEST. The processor's READY line is held 
negated, "freezing" the processor until the 

7 Jl7 
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arbitration logic asserts BUS GRANT. Then 
READY is asserted and the shared bus cycle 
occurs. The processor is unaware of arbitra
tion and unaware that the bus is shared. With 
this technique, a watchdog timer should be 
used to ensure that the processor doesn't 
"hang up" if faulty bus operation prevents 
access. Access occurs one cycle at a time, 
preventing any one master from "hogging" 
the bus. 

Polled Access to Shared Bus 
The logic in Figure 13 uses an output port to 
request access to the bus, and polls an input 
port to determine when access has been 
granted. Once access is granted, the master 
retains the bus until it negates the BUS 
REQUEST output port bit. Large block moves 
may occur without fear of another master 
changing the data as with cycle-by-cycle 
arbitration. However, this approach greatly 
slows down the response time of the system, 
because of the waiting while each master 
performs. All other masters must wait, even if 
they do not require the use of the same 
shared resource. 

Semaphore (Flag) Arbitration 
The logic of Figure 14 improves on the polled 
access technique by permitting access to a 
shared resource when that resource is avail
able. A master first reads the semaphore 
register associated with the resource it 
wishes to access. The master may not ac
cess the resource unless the semaphore bit 
is false. When the semaphore bit is false, 
reading the register automatically sets the bit 
true. When the master reads a false sema
phore, it may then access the resource. All 
other masters reading the semaphore will see 
it set and will not access the resource. The 
master may access the resource until it is no 
longer needed. By writing to the semaphore 
register, it is automatically reset, allowing 
other masters to access the resource. Only 
the one resource, not the entire shared bus, 
is monopolized by one master at a time. The 
hardware performs a function similar to a 
software read-modify-write operation. 

The timing for the semaphore operation is 
shown in Figure 15. If the semaphore bit is 
false and the register is read, the bit is set 
true at the end of the read cycle (rising edge 
of IORD). The semaphore bit is reset by doing 
a "dummy" write to the semaphore register. 
The bit is set false at the beginning of the 
cycle (IOWR going low). 

INTERFACING THE MC68000 TO 
THE MULTIBUS TM* 
One of the best examples of a multi-proces
sor shared bus is the MULTIBUS. One of the 

I 
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most popular 16 bit processors in new de
signs today is the MC68000. Yet, to our 
knowledge, there are currently (mid-83) no 
LSI MULTIBUS arbiter ICs available to allow a 
designer to easily interface the two. There are 
arbiter ICs available, but they were designed 
for other processors and are cumbersome 
and limited in performance when interfaced to 
the 68000. 

The following is the design for a 68000 
MULTIBUS interface. The design supports 
serial or parallel arbitration and performs with 
a 1 OM Hz bus clock. Operation is similar to the 
example described previously. Tables 1 and 2 
define the MC68000 bus control signals and 
the MULTIBUS arbitration signals. The timing 
diagram for MC68000 read and write cycles is 
shown in Figure 16. 

Figure 17 shows the control circuitry for the 
MC68000 to MULTIBUS interface. The mas
ter initiates a MULTIBUS transfer by asserting 
MUL TIREQ active. This is usually the output 
of address decode circuitry. AS clears the 
request at the end of the transfer. Flip-flops 1, 
2, and 3 sample and synchronize the bus 
request to the falling edge of BCLK. Since 
MUL TIREQ is asynchronous to BCLK, flip
flop 2 serves as a synchronizer and is 
clocked on the rising edge of BCLK. All inputs 
to the arbiter are thus synchronous so that 
race conditions at flip-flop inputs are avoided. 

If the bus is not in use (BUSY is not asserted), 
and no higher priority master requests the bus 
(BRPN is asserted), the master is granted 
access on the next falling edge of BCLK. Flip
flop 4 provides this function. If these condi
tions are not satisfied, DT ACK is used to 
force the CPU to wait. Once the master is 
granted access, it sets BUSY active to indi
cate that the bus is in use. BUSEN (bus 
enable) also becomes active and gates the 
master's address, data, and control buses 
onto the MULTIBUS. One half cycle later, on 
the rising edge of BCLK, flip-flop 5 sets 
CMDEN (Command Enable) active. This al
lows RD or WR strobes to be asserted on the 
MULTIBUS. This delay is necessary because 
the MULTIBUS requires data and address 
valid 50ns before read or write commands. 
DS is used to generate the read or write 
strobes. 

The MULTIBUS transfer is completed when 
XACK is asserted terminating the 68000 cycle 
by asserting DT ACK. The master maintains 
control of the MULTIBUS until another master 
requests access, as indicated by asserted 
CBRQ. If the current master is not performing 
a MULTIBUS transfer, it loses the bus on the 
next falling edge of BCLK. CMDEN, BUSEN, 
and BUSY are negated. Flip-flop 4 provides 
this function. 

Table 1. MC68000 Bus Control Signals. 
(Refer To The Signetics 68000 Microprocessor Data Sheet For More In
formation.) 

CLK Clock. Time reference for 68000 microprocessor bus control. 

AS Address Strobe. Indicates that address on address bus is valid. 

UDS, Upper and Lower Data Strobe. 
LDS Indicates that the processor is reading from or writing to the upper data 

byte 
(D7- D1s) and/or the lower data byte (Do- D?). 

R/W Read/Write. Indicates whether the current bus cycle is a read or a write 
cycle. 

DTAK Data Transfer Acknowledge. Input to the 68000 indicating that the data 
transfer can be completed, on the high to low transition. 

BCLK Bus Clock. All arbitration signals listed below must be synchronized to the 
negative edge of this clock. It is independent of any processor clock. 

BPRN Bus Priority In. Indicates that no higher priority master is requesting the 
bus. Similar to Ei in previous examples. 

BPRO Bus Priority Out. Used in serial priority resolution circuits. 
Similar to EO in previous examples. 

BUSY Bus Busy. Driven by current bus master to indicate that the bus is in use. 

BREQ Bus Request. Used in parallel priority resolution circuits. 
Similar to REQ in previous examples. 

CBRQ Common Bus Request. Driven by all potential bus masters requesting bus. 
Used to save time by allowing the present bus master to avoid arbitration 
after each cycle if no other requests are active. 

XACK Transfer Acknowledge. Indicates that the MULTIBUS data transfer is com-
pleted on high to low transition. 

The logic that interfaces the MC68000 to the 
MULTIBUS is shown in Figure 18. 74F533 
inverting octal 3-State latches are used to 
gate the 20 bit address and 16 bits of data 
onto the MULTIBUS. Note that the data and 
address bus is negative true. 7 4F240 octal 3-
State inverting buffers are used to gate 16 
bits of data onto and off of the MULTIBUS. 
Data direction is determined by the 
MC68000's R/W line. A 74F139, 2 to 4 
decoder is used to decode 110 and RD/WR 
to generate the 4 MULTIBUS commands. 110 
is the output of address decode circuitry 
which decodes 110 addresses. A 74F244 is 
used to gate the commands onto the MUL Tl
BUS. 

Signetics FAST logic family is used in this 
design to increase speed and bus drive 
capability while minimizing MULTIBUS load
ing. 

REDUNDANT 
MICROPROCESSORS ENHANCE 
RELIABILITY 
Figure 19 shows how two 6809E micropro
cessors are used in a parallel redundancy 

scheme to prevent faulty operation from dam
aging external systems. Two systems with 
identical processors, RAM, ROM, and 1/0 are 
first synchronized. After synchronization, their 
data buses are compared every cycle. If the 
data on the two buses is different, an error 
has occurred and the system shuts down. 

A common clock is used to drive the 6809E 
processor in each system so that a timing 
reference is established. Upon reset, both 
processors execute a sync instruction and 
the critical output circuits are turned off. 
When both processors have executed the 
sync instruction, as indicated by BA = 0 and 
BS = 1, the ST ART button is used to interrupt 
the processors and they begin program exe
cution in synchronism. The critical outputs are 
also turned on. On the falling edge of E, the 
data buses of the two systems are compared 
using the 74F521 octal comparator. If the 
data does not match, at least one system is 
operating incorrectly. The 74F74 flip-flop 
latches the error condition and turns off the 
critical outputs. 

A similar technique should be used on out
puts to ensure that an output goes active only 
when the output of both systems goes active. 
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Figure 19. Redundant 6809E Microprocessors Prevent 1/0 Damage 
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INTRODUCTION 
This application note shows how Signetics 
FAST circuits can be used to implement 
interrupt control logic for a variety of micro
processors. The circuits presented serve a 
variety of functions, which include: 

• Masking: How to selectively enable 
interrupt inputs 

• Prioritizing: Which interrupt is serviced 
when more than one interrupt occurs 

• Vector Generation: How the interrupt 
service routine is selected 

An interrupt is an asynchronous input to a 
microprocessor that suspends current pro
gram execution and causes a jump to an 
interrupt service routine. Interrupts are espe
cially useful in real-time systems and have 
become a standard feature in microprocessor 
designs. 

INTERRUPT 
REQUESTS 

OCTAL 3-STATE 
INV LATCH 

£]_ 
OE 

AN208 
Interrupt Control Logic Using 
FAST ICs 
Application Note 

REASONS FOR USING 
INTERRUPTS 
The use of interrupts generally increases the 
efficiency of the system. Without interrupts, 
the microprocessor must poll each peripheral 
to determine when it is ready for service. The 
time spent polling cuts down available pro
cessing time, and polling is unnecessary 
when the peripheral devices are not ready for 
service. With interrupts, the peripheral device 
informs the processor when it is ready; thus 
no time is wasted. 

Interrupts also provide faster response to 
service requests from a peripheral. The high 
data rate of many devices, (e.g. disk drives) 
requires immediate response to prevent loss 
of data. As another example, a power-fail 
interrupt can be used to initiate an orderly 
shutdown in the remaining moments. 

Interrupts can also be used for error handling. 
If a parity error is detected in the memory, for 
example, an interrupt can be generated to 
suspend the operation of the program or 
invoke an error-handling routine. 

INTERRUPT LATCHING 
Figure 1 shows a circuit that captures asyn
chronous events and generates an interrupt 
to the microprocessor. The 74F533 inverting 
octal latch is used to "freeze" the state of the 
interrupt inputs. This is necessary to catch 
short interrupt request pulses. When all inter
rupt requests are inactive, the latch enable 
(LE) input of the 74F533 is asserted. When 
any request is asserted, the interrupt signal to 
the microprocessor (INT) is asserted and the 
latch is disabled. Thus, the state of the 
interrupt inputs is latched. 

OCTAL 3-STATE 
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EVENT1 > Do Oo h 1 .. 0 YAO Do 
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During its interrupt service routine, the micro
processor reads the interrupt latch outputs 
via the74F1244 or 74F244 octal 3-State buff
er to determine which event caused the 
interrupt. This scheme is most useful with 
microprocessors such as the 68000 family 
that do not have vectored interrupts. 

At the end of the interrupt service routine, the 
microprocessor resets the latch by pulsing 
the /CLEARINT output line. This would typi
cally be generated by decoding a write to a 
particular address. 

INTERRUPT MASKING 
Figure 2 shows an interrupt controller that 
allows each interrupt input to be individually 
enabled or disabled (masked). A 74F273 
octal D flip-flop stores the state of the inter
rupt inputs whenever any input changes. 

Exclusive-OR gates 7 4F86 compare the in
puts of the state register to its outputs; 
whenever an input changes, the correspond
ing exclusive-OR gate output goes High. 

Another 74F273, connected as an output 
port, serves as the mask register. The micro
processor writes a bit pattern to this port to 
determine which interrupts are enabled. The 
outputs of the exclusive-OR gates are then 
ANDed with the mask register outputs, so 
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Figure 2. Interrupt Masking 

that interrupt inputs with a zero in their mask 
bit are ignored. 

Whenever any unmasked input changes 
state, the state register is clocked, and the 
interrupt latch is set. The microprocessor 
reads the state register via the 74F1244 or 
74F244 3-State buffer acting as an input port, 
and the interrupt latch is cleared. 

Caution: This circuit can be fooled if an 
interrupt input changes twice before the 
microprocessor reads the state register. 
Therefore, this design should be used only for 
relatively slow-changing interrupt inputs. 

INTERRUPT PRIORITIZING 
In the previous circuits, the hardware does 
not select which interrupt has highest priority. 
If two or more interrupts are simultaneously 
asserted, the microprocessor software must 
decide which to process first. 

Figure 3 shows a circuit with prioritization 
logic to select the highest priority interrupt. 
Interrupt inputs are sampled by the 74F377 
octal flip-flop. This register is also used to 
freeze the state of the interrupt inputs when 
the output of the priority encoder is being 
read by the microprocessor. If one (or more) 
interrupt input is asserted, the output of the 

7-54 

74F148 priority encoder will indicate the num
ber of the highest priority active interrupt. 

The GS output of the encoder is effectively 
the OR of all the inputs, and produces the 
interrupt signal to the microprocessor. The 
microprocessor then reads the interrupt num
ber via the 74F1244 or 74F244 3-State buffer 
connected as an input port. The microproces
sor can use the interrupt number as an index 
pointer into a branch table, to access the 
appropriate service routine. 

A 74F138 3-to-8 decoder decodes the inter
rupt number to generate individual reset sig
nals for each interrupt source. The decoder is 
enabled when the microprocessor reads the 
interrupt number, so the interrupt output of 
the device being serviced is automatically 
reset. 

RESTART VECTOR 
GENERATION FOR 
8080 - FAMILY PROCESSORS 
The 8080, 8085, NSC800, and Z80 all have 
interrupt modes in which a vector is automati
cally read from the interrupting device. (For 
the 8080, this is the only mode; the other 
processors also have additional modes.) This 
vector is treated as an instruction; the single
byte CALL instructions called RESTARTS are 
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generally used for the vectors. The format of 
the restart instructions is 11CBA111 (binary), 
where CBA represents the three-bit identifier. 
Figure 4 illustrates a restart vector generation 
circuit. 

The 74F148 priority encoder generates the 
interrupt request to the microprocessor when 
any interrupt input is asserted. It also provides 
the three-bit identifier to the appropriate in
puts of the 74F1244 or 74F244. When the 
microprocessor performs an interrupt ac
knowledge cycle, the restart instruction is 
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RESTART t I INSTRUCTION 

Figure 4. Restart Vector Generation Circuit 

read via the 74F244 octal buffer. Table 1 
shows the vectors generated for each input. 
Interrupt input 7 produces an identification 
code of 000, since the priority encoder out
puts are active-Low. 

Note that the interrupt inputs are not latched 
by this circuit, and thus must remain asserted 
until the interrupt acknowledge cycle is com
pleted. 

The ZBO microprocessor has several modes 
of interrupt operation. The mode described 

SYS CLOCK 

--.,.. 

...... 

...... 

~ 

" 

INT 

o, 

o, 

o, 

o, 

o, 

o, 

MICROPROCESSOR 
DATA BUS 

above is called mode 1. Mode 2 is a table
driven mode in which the vector supplied by 
the peripheral is used as a pointer to a table. 
The service routine address is then read from 
the table. 

Figure 5 shows a circuit for generating the 
vectors tor ZBO mode 2 interrupts. The 
7 4F148 priority encoder generates a three-bit 
binary number corresponding to the highest 
priority active interrupt. This number is read 
by the microprocessor during the interrupt 
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Table 1. 8080-Family Interrupt Vector Generation 

HIGHEST PRIORITY VECTOR INSTRUCTION NAME 
ACTIVE INPUT GENERATED 8080 Z80 

INT7 11000111 RSTO RST 0 

INT6 11001111 RST1 RST 8 

INT5 11010111 RST2 RST 16 

INT4 11011111 RST3 RST 24 

INT3 11100111 RST4 RST 32 

INT2 11101111 RST5 RST 40 

INT1 11110111 RST6 RST 48 

INTO 11111111 RST7 RST 56 

acknowledge cycle via the 74F244 octal 3-
State driver. 

Table 2 shows the vectors generated by the 
circuit. The least significant data input of the 
7 4F1244 or 7 4F244 is grounded, and the 
code from the priority encoder provides the 
next three bits. This is necessary because 
each interrupt vector must point to a two-byte 
entry in the service routine address table. The 
four most significant bits are set by the 
switches. This allows the same circuit to be 
used in several places in a system by setting 
the switches differently on each. 

VECTORED INTERRUPTS FOR 
68000 - FAMILY 
MICROPROCESSORS 
The 68000 microprocessor and its derivatives 
(68002 and 65002) do not have a built-in 
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mechanism for handling vectored interrupts. 
When an interrupt occurs, the microprocessor 
fetches the address of the service routine 
from memory locations FFF8 and FFF9 (for 
the 65002, locations FFFE and FFFF). Nor
mally these are ROM locations, and the 
interrupt service routine address is therefore 
fixed. 

Figure 6 shows a circuit that provides vec
tored, prioritized interrupts for these micro
processors. When the microprocessor reads 
from address FFF8 or FFF9, this circuit disa

. bles the normal address buffers and substi
tutes a different address via a second set of 
74F1244 or 74F244 octal 3-State drivers. Bits 
1 , 2 and 3 of the substituted address are 
determined by the highest priority active inter
rupt input. Thus, the service routine address 
is fetched from a different memory location 
for each interrupt input. The high-order ad
dress bits are set by the switches. 
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Table 2. Interrupt Vectors 
Generated By Circuit In Figure 5 

HIGHEST PRIORITY VECTOR 
ACTIVE GENERATED 
INPUT (HEX) 

INT7 x 0 

INT6 x 2 

INT5 x 4 

INT4 x 6 

INT3 x 8 

INT2 X A 

INT1 x c 
INTO XE 

NOTE: 
1. X = Switch settings 

DAISY CHAIN INTERRUPT 
PRIORITY SYSTEM 
In the previous examples, a priority encoder 
was used to set the priority of each interrupt 
source. Another way to set priority is with an 
interrupt priority daisy chain, as shown in 
Figure 7. The priority of each device is 
determined by its physical location in the 
chain. Support for an interrupt daisy chain is 
built into the peripheral chips for some micro
processor families, such as the Z80. This 
example shows how a similar daisy chain can 
be implemented for other microprocessors 
such as the 8085 or 68000. 
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Figure 5. Vector Generation for Two Interrupt Modes 
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Figure 8. Logic Circuit for Implementation of Daisy Chain Interrupt 
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When one or more device asserts an inter
rupt, the microprocessor responds by assert
ing INTACK active. This signal connects di
rectly to the highest priority device's INTACK 
TN input. If that device had not asserted an 
interrupt, then it passes the interrupt acknowl
edge signal to the next device via its INTACK 
OUT signal. Thus, the interrupt acknowledge 
is passed along from one device to the next 
until it reaches the highest priority device that 
generated an interrupt. That device then 
places its interrupt vector on the data bus. 

Figure 8 shows an implementation of this 
system. The two 7 4F7 4 flip-flops latch the 
interrupt request and synchronize it with the 
system clock. The signal at INTACK IN is 
passed to INTACK OUT unless the interrupt 
latch is set. The 7 4F244 drives the interrupt 
vector (restart instruction) to the data bus 
when INTACK IN is active and the interrupt 
latch is set. Switches allow the interrupt 
instruction to be selected for each device. 

CLK 

A.,.-A23 

A1-A3 

AS 

UDS \ \ 

LOS 

RIW' 

68000 INTERRUPT STRUCTURE 
The 68000 16-bit microprocessor provides an 
extremely versatile interrupt structure. There 
are seven interrupt priority levels with up to 
256 different vectors per level. The 68000 
has a three-bit interrupt input which specifies 
the interrupt level. A code of 000 means no 
interrupt; any other code produces an inter
rupt, and the level corresponds to the code. 

Figure 9 shows the timing diagram for the 
interrupt acknowledge cycle. When the 68000 
recognizes the interrupt, it places the interrupt 
acknowledge code on the function code out
puts /FCo- /FC2. and outputs the interrupt 
level being serviced on address lines A0, A1 
and A2. The interrupting device then places 
the interrupt vector on the data bus from 
which it is read by the 68000. 

Figure 1 O shows a circuit that allows the user, 
under program control, to generate an inter
rupt of any priority level and to supply any 

INT LEVEL BEING ACK'ED 
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interrupt vector. The program uses a MOVE 
instruction to output the desired interrupt level 
and vector. The circuit then generates the 
interrupt. This allows subroutines to be imple
mented as interrupt service routines. It is also 
useful for testing interrupt service routines. 

All signals are VERSABUS TM signals, with 
the exception of INT ADDA* which is the 
output of the address decoder, and RD/WR* 
which must be derived from the VERSA
BUS TM control signals. Note that the address 
and data buses are active low; VERSABUS TM 

notation is used (active low signal names are 
followed by an asterisk"*"). DSO* and DS1 * 
are basically the same as the 68000's UDS 
and LOS. IACKIN* and IACKOUT* are priority 
daisy chain signals as described previously. 
IPL 1 * through IPL?* are the seven interrupt 
signals which are fed through a priority en
coder on the CPU board (not shown) to 
generate the binary-encoded interrupt signals 
to the 68000. 

\ ___ , 

DTACK 
\....._ __ ~ \,__ ___ /\~--

o,-o,. 

o.-o, 

FC0-2 

IPL0-2 

l11n.o 10C7 

----(._ ____ ~......----------( VEC~~~lt~OM )>----(.._ ____ _ 

----~ =x INT ACK CODE 
\...._ _____ _ 

'~~-1N_T_E_RR_u_P_T_1N_P_u_T~~ ..... ~~~~~~~~~~~~~~~~~~~--/ 
IACK CYCLE 

(VECTOR NUMBER ACQUISITION) 
STACK AND 

VECTOR FETCH (READ OR WRITE) PCL 

I 
LAST BUS CYCLE OF INSTRUCTION I STACK 

I I (SSP)--ii--~~~~~~~~~~~~~~~~.....-~~~~~ 

Figure 9. 68000 Interrupt Timing Diagram 
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The operation of the circuit is as follows: 

• The software performs a move 
instruction to the address decoded as 
INTADDR*, with the interrupt vector in 
Do - D7 and the interrupt level in D8, D9 
and DA· 

• Flip-flop I is set, releasing the clear 
from the 74F175 priority register C. The 
new interrupt level is clocked into the 
register and an interrupt of that level is 
generated by the 74F138 decoder D. 

IACKIN" 

IACKOUT" .,._ ____ _ 

• At the same time, the interrupt vector is 
loaded into the 7 4F373 latch L. 

• After an appropriate delay 7 4F73A flip
flops P and Q generate XACK*, and 
the cycle completes. 

When the 68000 recognizes the interrupt, the 
following sequence occurs: 

• The priority level being serviced, as 
indicated by the state of A0, A1 and A2, 
is compared to the contents of the 

F85 
B 
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interrupt priority latch C by the 7 4F85 
comparator B. (Note that the Q outputs 
of the 7 4F175 are used to invert the 
active low address signals.) 

• If the levels match, the interrupt vector 
is placed on the data bus, XACK* is 
generated, and the cycle terminates. 
Flip-flop I is reset, which removes the 
interrupt by clearing the interrupt 
request register. 

IPL7" 

IPL1" 

Do1• 

Doo• 

XACK• 

SYSCLK• 

Figure 10. Complete Interrupt Circuit for 68000 
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INTRODUCTION 
As circuits become faster, more concern 
needs to be focused on packaging and inter
connects in order to fully utilize device perfor
mance. One area of concern is with the 
package leads between the chip and the 
board environment. The current flowing into 
or out of an integrated circuit is conducted 
through a lead frame trace and bonding wire 
connecting the integrated circuit to outside 
circuitry. These leads are circuit elements, 
inductors, and have a definite effect on the 
circuit performance because they generate 
noise in High-speed applications. 

Inductance is the measure of change in the 
magnetic field surrounding a conductor result
ing from the variation of the current flowing 
through the conductor. The change in current 
through the inductor induces a counter elec
tromotive force, EMF, which opposes that 
change in current. 

GRAPHICAL OUTPUT-GROUND BOUNCE 

Application Note 

An example is a buffer driver discharging a 
50pF load. At a switching rate of about 3V in 
2ns, the current generated by discharging 
that capacitor at that rate is: 

dV 3v 
I = C - ~ 50pF * - = 75mA. 

dt 2ns 

All this current flows through the ground lead 
of the package. Changing the current through 
this lead generates a ground lead voltage or 
ground bounce. A typical lead inductance has 
been measured to be about 1 OnH. Switching 
75mA through a ground lead with an inductive 
value of 1 OnH causes a ground bounce of 
about: 

di 75mA 
V=L - ~ 10nH * --=750mV. 

dt 1ns 

-100mA u 

loon<> 10A7 

-1v.___ _ __._ _ __. __ _._ _ _,_ __ ..._ _ _.___---1. __ .i.__....1...._~ 
0.0 

Figure 1 
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Figure 1 illustrates the current surge and 
ground bounce during switching. This was 
modeled using the equations: 

3V 
V(t) = 1 + e(t-to)/K 

dV(t) 
lc(t) =Cdt 

dlc(t) d2V(t) 
VL(t)=L dt=LC ----;:tt2" 

If more than one output is switched at a time 
this ground bounce can get very large. 
Changing the ground reference on the chip 
can have significant effects on circuit perfor
mance. A Vee bounce can also be calculated 
when the 50pF load capacitors are being 
charged and can also have serious effects on 
circuit performance. 

Some of the problems caused by package 
lead inductance are: 

1. Adding delay through buffer parts 

2. Changing the state of flip-flop parts 

3. Output glitching on unswitched outputs 

4. Circuit oscillations 

GENERAL PROBLEMS 
ASSOCIATED WITH GROUND 
BOUNCE IN High-SPEED 
CIRCUITS 

Adding Delay Through Buffer 
Parts 
Delay through a buffer part is not only a 
function of the gate itself but is also a function 
of how many gates in the package are 
switching at once. Switching more than one 
output at a time adds to the current being 
forced through the ground lead of the pack
age. The ground potential seen by the chip 
rises because of the lead inductance. This 
rise in ground potential raises the threshold of 
the gate and tends to turn the gate back OFF 
slowing the discharge rate of the load capaci
tor. The gate doesn't finish switching until the 
ground bounce settles out. 

I 
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Yee 

SOpF 

Figure 2 

Figure 2 shows an example of a buffer 
connected to a test load. Probing on the 
ground pad, VG. shows the effect ground lead 
inductance has on the ground pad potential. 

Figures 3 and 4 show the ground and Vee 
bounce during switching on an 'F240 Buffer. 
The effect of ground bounce on this part is to 
slow the propagation delays from 3ns with 
only one output switching to 5ns with all 8 
outputs switching at once. AC specifications 
are usually generated with only one gate 
switching at a time. For example the 'F240 
T PHL limits are 2.0ns minimum, 3.5ns typical 
and 4. 7ns maximum. Therefore when using 
AC specifications based on single gate 
switching, a derating factor for multiple 
switching should be used. A derating factor of 
250 to 300ps per output switching has been 
suggested as a reasonable number and some 
customers are using this in their internal 
specifications. 

Integrated Circuits Containing 
Flip-Flops 
Integrated circuits containing flip-flops might 
be seriously affected by inductive ground 
bounce because of the possibility of the flip
flops changing states. To explore this effect, 
the 'F37 4, an Octal D-type flip-flop, was 
analyzed by comparing test results from the 
conventional corner mount V cc and ground 
package to that of a side mount Vee and 
ground version. A test setup was used where 
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Figure 3 

Figure 4 

alternate 1 'sand O's were clocked into seven 
of the eight flip-flops to obtain simultaneous 
output switching and worst case ground 
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bounce. The eighth flip-flop input was held at a DC bias of 2.0V. This should result in its 
output being held at a constant 1 level. 
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Figure 5 shows the corner mount results. The 
ground bounce is sufficient to couple the 
output of the eighth flip-flop (07) to less than 
2.0V during the transition of the other seven 
outputs represented by 0 6. The output then 
charges to a marginal VoH level. 

Figure 6 shows the results from the side 
mount version. Output glitching during the 
transition of the other seven outputs is still 
present, but due to the approximately 50% 
reduction in lead inductance over the corner 
mount version, the output is allowed to 
charge back to its original VoH level. 

Output Glitching During Multiple 
Switching 
In some cases the effects of ground bounce 
can be minimized if properly taken into con
sideration during the design and layout of the 
integrated circuit. Note in Figure 7, the glitch 
that was present on the output of the 'F 11 , a 
triple 3-input AND gate, during an early transi
tion of the other two outputs. A newer version 
of the 'F11 is shown in Figure 8. Note that the 
glitch has been greatly minimized. 

Circuit Oscillations 
A fourth area of concern is the possibility of 
circuit oscillations during slow input transi
tions through threshold. This would be of 
importance if the delay through the part is on 
the order of the natural period of oscillations 
of the ground inductance and the load capac
itance. 

During testing, a particular problem has been 
seen when the inputs are driven by a power 
supply by way of a cable. Because there is a 
delay through the cable, it takes time for the 
power supply to sense a change in the 
impedance at the inpu.t near threshold. This 
delay sets up oscillations between the power 
supply and the input of the part when the 
input is held near threshold. 

Inductance Measurements And 
Verification 
To verify that lead inductance caused these 
problems, the lead inductance was measured 
and circuit simulations done to show circuit 
behavior. Measurement of lead inductance 
was accomplished using an HP S-parameter 
test set. These measured values of lead 
inductance were used in a circuit simulation 
program. The results of the simulation show 
voltage and current wave forms similar to the 
measured waveforms. 

I 
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Figure 8 

Derivation of the $-parameter 
Method 
The general form for voltage and current 
along a transmission line is: 

V(z) = v+ e--yz + v-e-yz 
i(z) = 1+ e--yz -1-e!s 

Where v+, v-, 1+, 1- are constants, usually 
complex, determined by the boundary condi-

.l11n4'! HlR7 

tions, z is the distance from the load and 
gamma (r) is a complex term involving a real 
or loss term and an imaginary or phase shift 
term. 

'Y = <X + i/3 
'Y = 1 /2(Rv'c/I + GvUC) + jwv'iJS. 

Considering the lossless case where R = O 
and G = 0, 'Y = j/3 and only results in a phase 
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shift. The equations for voltage and current 
then become: 

V(z) = v+ e-illz + v-eillz 

i(z) = 1+e-illz_ 1-eillz 

To find Z1 set z = 0. (See Figure 9). 

z1 = v11i1 = cv+ + v->1c1+ -n 
since, 1+ = v+ /Zo and, 

1- = v-1zo. 

Z1 = (V+ + v-)/(V- /Zo - v+ /Z0), or, 

- 1 + v-;v+ 
Z1 = Zo 1 - v- ;v+ 

v- IV+ is called the reflection coefficient and 
is usually complex, 

r= v-IV+. 

The impedance at the load then becomes: 

1 + r 
Z1=Zo--

1 - r 

On the S-parameter test set, the magnitude 
of the reflection coefficient, I r 1. is measured 
in dB at a particular angle, 

freal = 10<1 r dB I 120> L 8. 

For an inductor, 

1 + r 
Z1 = Zo -- = R + jwl , 

1 - r 

usually R = 0 and L can be solved for 
directly. 

i, 

z=O 

Figure 9 
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Table 1 

PACKAGE REFLECTION COEFFICIENT INDUCTANCE 

16-pin (300mil-wide) 
8 to 16 -0.50 L 162°C 25.62nH 
4 to 12 -0.32 L 172°C 11.51 nH 

24-pin (600mil-wide) 
12 to 24 -0.56 L 157°C 32.78nH 
6 to 18 -0.29 L 157°C 18.33nH 

24-pin (300mil-wide) 
12 to 24 -0.47 L 160°C 28.39nH 
6 to 18 -0.34 L 170°C 14.27nH 

Example 
A 16-pin package measuring from pin 8 to 16 
has a reflection coefficient rdB = -0.5 L 
162°, Zo of the system is 50D and the 
measurement frequency is 50MHz. 

fds = -0.5 L 162° 

freat = 0.944 L 162° = -0.898 + j0.292 

z = z 1 + r = 
50

.o.102+jo.292 
1 0 

1 - r 1.898-jo.292 

0.309 L 70.7° 
=50*-----

1.920 L-8.74° 

= 8.05 L 79° 
21 = 1.475+ j7.914 

L = 7.914/(2rr*50MHz) = 25.19nH. 

Alternately, using the approximation R = 0, so 
IZ1 I= wl: 

8.05 
L = 2rr*50MHz 25.62nH 

Three packages were used to measure lead 
inductance, a 16-pin CERDIP, a 24-pin CER
DIP and a 24-pin skinny CERDIP. Vee and 
ground were double bonded to an 80 X 80 
mil blank die. Table 1 shows the results of the 
measurements. 

These values are the total inductance Vee to 
ground. Each lead inductance would be about 
one half these members. 

Simulation of Measured Values 
Both ground and Vee bounce for the 'F240 
were simulated using the inductive values 
measured. The results were similar to the 
measured data of the 'F240, Figures 3 and 4. 
The simulation of the 'F240 is shown in 
Figure 10. This shows the pad Vee. the pad 
ground (VG) and the inputs (V1N) and outputs 
(VouT) when all 8 buffers are switched simul
taneously. 

GRAPHICAL OUTPUT 
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SUMMARY 
A major contributor to noise in High-speed 
circuits is package lead inductance. Integrat
ed circuits are packaged with lead frame 
traces and bonding wire. These leads act as 
inductors. Voltage generated across these 
leads follow the law: 

di 
V= L -

dt 

This represents noise to an integrated circuit 
chip and can cause performance degrada
tion. The faster the switching rates become, 
the more lead inductance can affect circuit 
performance. 

As circuits become faster, more care should 
be taken in packaging and chip layout. In 
some cases like the 'F11, a better layout can 
help remove potential problems but in most 
cases like the 'F240, the noise is strictly a 
function of the package. Care should be 
taken in integrated circuit packages to mini
mize lead lengths. Side mount Vee and 
ground pins, smaller packages such as the 
surface mounted SO, and High levels of 
board integration are a few possibilities which 
would help minimize lead lengths. 

1.0E + 011---+---+---+--:-.+--+---+---+..-=-+--+---I 
~ l..L:J 11 [ -.,......_ Vee 

-3.0E + 00 
-1.0E + 01.___....._ _ _._ _ __._ _ __. __ ..___.....__......_ _ _._ _ __. _ __. 

NANOSECS 0 25.0 50.0 

OP022soS 

Figure 10 
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KEY DESIGN PARAMETERS Vs:&..=5.a V ±1a% & T =a°C to 7a°C 
SYM 
hL 
hH 

The 74F30XXX Family 
• 74F3037 Quad 2-lnput NANO, Totem-Pole Buffer 
• 74F3038 Quad 2-lnput NANO, Open Collector Buffer h 
• 74F3a4a Dual 4-lnput NANO Totem-Pole Buffer h 

loL 
lol1 
loH 
IOH1 

• 74F3024a Octal, Inverting, Open Collector Buffer 
• 74F3a244 Octal, Non-Inverting Open Collector Buffer 
• 74F30245 Octal, Non-Inverting, Transceiver 
• 74F3a64a Octal, Inverting, Transceiver loz 

loL 
loH Major Family Features 

• Incident-Wave, 300. Transmission Line Drivers lo 
• High Output Currents - loL/loH = + 16amN- 67mA las 

las 
tp 
tp 
tp 

• 74FXXX Speeds - Gate Speeds < 6.5 ns 
• "Flow-Through" Signal Design 
• Multiple, Center-Package Supply Pins 

• Low Vee Shut-Off Circuit tf:'Z_ 
Ice 
Veez 
Po max 
0JA 
0JA 

• Low Impedance Voltage Reference 
• Active (Dynamic) Pull-Off Circuit 

• "Light-Load" ± 2aµA NPN Inputs 
• Applications Described on Page 6 

Introduction 
The Signetics 74F3aXXX Family is a new series of very high output 
current, high performance drivers designed to handle low im
pedance environments of printed circuit board transmission lines 
and signal busses. This Family can drive lines with characteristic 
impedances as low as 3a0. at standard 74F speed. 

This Application Note explains how the 74F3aXXX's design innova
tions (2 patents) will give you several major advantages over other 
high current TTL gate, buffer and transceiver designs. It also il
lustrates how to use the 74F3aXXX's superior characteristics in 
many applications that currently cannot be handled by standard 
TTL buffer products. 

'F3037/38 

'F3040 

'F30240 Inverting 
Buffer 

mr-o<:;J---f2A] Do 

OO'---lf-OcCl---1"2'31 o, 

n:ll--'1-0Cl----f;i!il D3 

L-<><J----f";oJ Ol o 

PARAMETER MIN. TYP. MAX. UNIT 
F3a37/38/4a, VtL=a.5V, Vccmax -2a µA 
F3a37/38/4a, V1L=2.7V, Vccmax 2a µA 
F3024a/244 Input Leakage, Hi/Low -2a +2a µA 
F3a245/64a_.&i Port 1/0 Leak~e Hi/Low -7a +7a JJ:...A 
VoL=a.55V, Vccmin (All Devices) 10a mA 
Vol1 =a.8V, Vecmin (All Devices) 16a mA 
F3a37/4a, VoH =2.5V, Vecmin -45 mA 
F3037/4a, VoH1 =2.aV, Vecmin -67 mA 
F3a245/64a, BN Hi-Z Leakage, Hi/Low -7a +7a µA 
F3a245/64a, AN,VoL = a.5aV, Veemin 24 mA 
F3a245/64a, AN, VoH = 2.4V, Veemin -3.a mA 
F3a37/4a, VoH = 2.25, Veemax -6a -16a mA 
F3a37/4a, VoH=a.aV, Veemax -3aa mA 
F3a245/64a AN VoH =a.av Veemax -15a mA 
F3a37 Prop. Delays (PD), HL or LH 1.5 6.5 ns 
F3a245/64a, AN to BN PD, HL or LH 1.a 13.5 ns 
F3a245/64a, BN to AN PD, HL or LH 1.a 7.a ns 
F3a245/64a AN & BN Hi-Z PD HL or LH 1.a 8.a ns 
F3aXXX Per Gate, Vecmin 8 mA 
F3aXXX Octals Low Vee Hi-Z Ou!Q_uts 2.a Volts 
24-Pin Plastic DIP, TA=7a°C, TJ= 13a°C 1 Watt 
24-Pin Plastic DIP Thermal Resistance 6a OC/IN 
16-Pin Plastic DIP Thermal Resistance 83 OC/IN 

The totem-pole structure of the 74F3a37/4a can easily sink 10amA 
@ a.55V (16amA@ a.8V) and source -45 mA@ 2.';N (-67mA 
@ 2.aV). The open collector (OC) 74F3a38 Quad and 
74F3a24a/244 Octal Buffers use only the 74F3a37/4a's high current 
pull-down output structure. The 74F3a245/64a Octal Transceivers 
use high current OC outputs for the BN port with the AN port's 3-
State outputs able to handle + 24/ - 3mA at TTL (a.5V/2.4V) logic 
output voltage levels. 

Speed is not sacrificed for high output current drive. The 
74F3aXXX's propagation delays are similar to standard 74F 

'F30640 Inverting 
Transceiver 

('F30244 Non-Inv.) ('F30245 Non-Inv.) 
(Not Shown) (Not Shown) 

Figure 1a. 74F30XXX Block Diagram & Pin Configuration Figure 1b. 74F240 
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devices. As an example, the 74F3037 and the 74F37 both have 
guaranteed propagation delays between 1.5 and 6.5ns (min/max). 

Flow-Through Design 
Figure 1a shows the Block Diagrams and Pin Configuration of 5 of 
the 7 parts of the 74F30XXX Family (74F30244/245 not shown). 
Notice that each device has at least one ground pin for every two 
outputs and one Vee pin for every four outputs. Also, the 74F30XXX 
Octals use a "broadside" design to allow signals to "flow-through" 
the package. 1/0 control pins are placed on both sides of the Vee 
pins. 

Comparing the standard 74F240 Pin-Configuration (Figure 1b) with 
that of the 74F30240, you can see that the 74F30XXX's Flow
through design simplifies the design and layout of large, bus
oriented PC boards. 

Input Structures 
As shown in Figure 2a (74F3037/40 Circuit Diagram), the input 
structure is a simple diode AND gate driving the base of 01. D1 is 
the input Schottky clamp diode. D2 is the AND input terminal with 
an input threshold of 2 VsE voltage drops and an hL 0/1 = 0.5V) of 
600µA. When all of the inputs are HIGH and one input goes LOW, 
the input speed-up Schottky diode, D3, discharges the base 
stored-charge of 03A & 03B to ground allowing them to be quickly 
turned OFF. 

A patented "Light-Load" NPN input is used on the inputs of the 
74F30240/244 Octal Buffers and the AN port inputs of the 
74F30245/640 Octal Transceivers (Figure 4a). Its input bias current 
is less than .±20µA for V1 between O.OV and 5.5V. This NPN input 
also has a patented NPN transistor turn OFF speed-up circuit 
(D2/02/D4). These patents are discussed in the "Light-Load Input 
Drivers and Transceivers" Applications Note AN215. 

74F3037/40 Output Drive 
Figure 3 shows a~ version of the 74F3037/40's typical out
put LOW (1DL) and HIGH (loH) currents versus the output voltage. 
Note the symmetry of the HIGH and LOW output resistance. As VoL 
is swept from 0.16V to 5V, ROL (output LOW resistance) changes 
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from ~2.4!1 to ~23!1. For the same output voltage sweep, RoH 
(output HIGH resistance) goes from ~230. to ~3.6!1 to Hi-Z. 

At Vo = 1.5V, the 74F3037's HI and LOW output resistances are 
approximately 23!1. If the slope of these sourcing and sinking 230. 
resistances are extended to zero output current, they appear to be 
switched between equivalent supply busses of +4.75V and -7.75V. 
This symmetrical output resistance characteristics and the 12.5V 
apparent output swing are the major reasons that the 74F3037/40 
show such excellent 30!1 unterminated transmission line, incident 
wave switching performance. 

Referring to Figure 2a, both 06 and RS of the 74F3037/40 are very 
large area devices producing a relatively large, parasitic 
capacitance to ground at the collector of 06. During LOW-to-HIGH 
output transitions. This 7-10pF capacitance produces a small 
amount of additional transient loH drive which helps produce a 
smooth output transition. 

74F3037/40 Output Feed-Through Current 
The 74F3037/40's totem-pole output has been designed with vir
tually no output current spiking or feed-through current. Feed
through current can occur during any output transition when both 
the pull-up and pull-down output transistors are ON simultaneous
ly. In standard TTL circuits, feed-through current is one of the 
prime contributors to power supply noise and increased power dis
sipation with increasing frequency of operation. 

To minimize feed-through current, internal circuit delays are used 
to prevent the upper and lower structures of the 74F3037/40's 
totem pole output from being ON at the same time. Without this 
feed-through current, supply plane noise is significantly reduced. 

Many standard TTL gate output structures have feed-through cur
rents which are limited only by their pull-up las resistors. This con
dition significantly reduces the amount of output current available 
during switching transitions. Under heavy load conditions, feed
through can cause non-linearities or flattening in the output switch
ing waveforms. The innovative 74F3037/40 design virtually 
eliminates feed-through current, allowing the outputs to have sig
nificantly more available output transition current and producing 
very linear output switching transitions. 

Figure 2a. 74F3037/40 Circuit Diagram Figure 2b. Non-LIVA Buffer Output 
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Figure 3b. Output HIGH Current 
For the 74F3037/40 w/ & w/o LIVA 
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Figure 3. 74F3037/40 Sinking & Sourcing Output Driver Capabilities 

Low Impedance Voltage Reference When the collector voltage of 038 has dropped sutticient1y to tor. 
The patented Low Impedance Voltage Reference is a temperature ward bias LIVR1, it begins to regulate 01 's base drive, and a low 
compensating voltage reference used throughtout the 74F3oxxx quiescent 03N8 base drive current is established. With 01 's col· 
Family for input speed up (LIVR1) and output noise immunity im· lector tied directly to Vee, it cannot saturate and, therefore, can be 
provement (LIVR2). The 74F3037 (Rgure 2a) is used in the follow- turned OFF quickly. 
ing analyses of the LIVR1 and LIVR2 circuits. 

LIVR1 Operation 
Refering to Rgure 2a, the combination 01, 038 and LIVR1 (D4, 
D02 and 02) is a "kicker circuit" which reduces input propagation 
delay. LIVR1 is connected between the base of the input transistor, 
01, and the col.lector of 038. When all inputs switch HIGH, current 
from R1 flows into the base of 01. 01 's collector-emitter current 
rapidly turns ON the phase-splitter transistor, 03A, which turns OFF 
the output pull-up structure. 

Figure 4a. Output Enable Cell 
Vee 

LIVR2 Operation 
This section compares a standard Schottky Darlington pull-up 
(non-LIVA Figure 2b) with that of the 74F3037/40's LIVR2 pull-up 
(Figure 2b). For simplicity, the same circuit resistor values will be 
used. 

Assumptions: 

• The 06 VeE(SAl) of the Darlington output pull-up structure will 
be aproximatley 0.9V. 

• The LIVR2 allows the 06 VeE(SAl) to drop to 0.2V 
• RB, the los resistor, for both output HIGH driver circuits is 230. 

Figure 4b. Data Cell 

Vee 

Figure 4. 74F30240 Circuit Diagrams 
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Under these conditions, the LIVR2 output can supply an additional 
30mA (230 x 0.7V) output HIGH current (loH) at any specified out
put HIGH voltage. Also, at the same loH, the LIVR2 increases VoH 
by ~o.7V over that of the standard non-LIVA, Darlington pull-up. 
Refer to Figure 3b. 

Active Pull-Off Circuitry 
The patented Active Pull-Off (APO) circuit (Figure 2a) consists of a 
dynamic base discharge and a quiescent pull-off network for the 
output pull-down transistor (010). The APO reduces lccL (Ice with 
outputs LOW) requirements by about 30% in comparison to pas
sive pull-off circuits by eliminating the standby pull-off current. This 
circuit is also part of the timing network for eliminating any totem 
pole feed-through current. 

Low Vee Shut-Down Circuit 
In a multi-card bus system where power to one card could be dis
rupted for any reason, the powerless card must not effect access 
to the system by the other cards. Systems with common signal 
busses and power supply planes must continue to operate regard
less of any subsystem failure. Many bus driver products in com
mon use today do not provide an output disable circuitry that dis
ables or Hi-Zs all shared system interconnections when Vee drops 
below its nominal operating range. 

The Signetics 74F30XXX octals have solved this problem with a 
very effective Low Vee Shut-Down circuit. This circuit is shown in 
the 74F30240's Output Enable Cell (Figure 4a). It detects when Vee 
falls below 4 Vse voltage drops (R7 biasing D7, D8, 07 & 09) then 
turns Q9 OFF and 010/013 ON by allowing the current through RS 
to drive 010's base instead of being shunted to ground by 09. 
This Vccz value will be >2.0V for TA = o0 to 70°C. 

When 013 is ON, D16 and D17 (in the 74F30240's Data Cell Figure 
4b) shunt the base drive of both 020 and 021 to ground. With 
these transistors OFF, the Data Cell's open collector output (025) 
cannot be turned ON. 

The 74F30245/640 Octal Transceivers also have blocking-diodes in 
the output pull-ups of the AN port which effectively block any out
put leakage current through the pull-up path when power is off. 

Power Dissipation 
The Active Pull-Off and the Low Impedance Voltage Reference cir
cuits used throughout the 74F30XXX Family significantly reduce the 
Ice over standard advanced Schottky design techniques. In fact, 
without these innovations, the 74F30XXX Family would not be prac
tical due to lower performance and excessive transient and quies
cent power dissipation. 

Because the 74F3037/40's totem-pole output has virtually no output 
feed-through current, Ice does not increase significantly due to in
creasing frequency. This is not true for most other TTL logic 
families. 

For the 74F30240, the lccH is about 1/3 of the lccL. The guaranteed 
values of lccH and lccL are < 23mA and < 95mA. For reference, the 
standard 74F240's lccH/lccL guarantees are 18/70mA, which is 75% 
of the 74F30240 version. 

The 74F30240 in a 24-pin, 0.3 inch lead centers, plastic dual in-line 
package is an example of the chip/package power dissipation han
dling capabilities of the Family: 

• With lccL = 95mA @ Vee = 5.5V, 8 fully loaded outputs @ IOL 
= 160mA and VoL = 0.5V@70°C, the total package power 
dissipation will be equal to 1.16W. 

7-69 
Signetics 

Application Note 

AN213 

• Using TA = 70°C, TJ = 130°C and 8JA = 50°CJW (with an air 
flow of 200 LFPM) yields a package power dissipation 
capability of 1.2W. 

However, assuming that not all conditions will be worst case simul
taneously, the total chip power dissipation should never exceed 
1.0W. In designs utilizing 74F30XXX parts near their maximum 
specified drive capabilities, conservative design precautions dictate 
that the thermal resistance of the packages be reduced by increas
ing the air-flow across and/or heat sinking the packages. 

Ground & Vee Bounce 
A major problem with sourcing and sinking large amounts of cur
rent at a dV/dt of > 1V/ns is inductance in the ground leads of a 
package (Figure 5a) which causes "ground bounce" during output 
transitions due to the load currents being switched ON and OFF. 
Another component of "ground bounce" in standard TTL circuits is 
feed-through current which has been eliminated in the 74F3037/40 
totem-pole output devices. Changes in output current must over
come the inductances of the package power supply and output 
leads before being able to drive any load. In doing so, voltages are 
developed across these inductances which can effect the internal 
logic thresholds of high-speed logic devices. 

Vee bounce is not nearly as critical as ground bounce since a TTL 
gate's input threshold is referenced only to package ground lead. 
Also, the Vee-to-output current (loH) (zero for open collector 
devices) is usually much smaller than output-to-ground current 
(loL). 

Figure 5b illustrates the measured lead inductance for both 16- and 
24-pin plastic DIPs. Note that the center pins of any PDIP package, 
being the closest to the chip, have the lowest inductance. Lead 
length and cross-sectional area equate to inductance. The longer 
the ground lead, the greater the lead inductance and the larger the 
ground bounce. 

dVGND = L(dl/dt) 

A comparison of the actual measured lead inductance for 16- and 
24-pin plastic DIPs with both corner and center (with and without 
multiple) supply pins devices is shown below: 

ttLEINS._ PWR PINS # Vee/GNP PINS EOLJIV IND 
16-Pins Corner 16/8 10.5nH 
16-Pins Center 12/4 3.3nH 
16-Pins Center 12,13/4,5 1.7nH 
24-Pins Corner 24/12 18.1nH 
24-Pins Center 18/6 3.7nH 
24-Pins Center 18, 19/5,6,7,8 1.9/1.2nH 

On the 24-pin PDIP the ratio between the lead inductance of a 
single, corner ground lead (18.1nH) and 4 center grounds (1.2nH) 
is 15:1. 

Using the example of a 74F30240 with all eight outputs switching 
simultaneously from a HIGH-to-LOW state into 300 loads, Ice 
changes plus the total output current into the ground lead will be: 

dice = 95mA(LOW) - 23mA(HIGH) = 72mA 
dlour = 8 x (5.0V-0.5V)/300 = 8 x ( 0.15A) = 1.2A 
dlGND =dice+ dlouT = 72mA + 1.2A = 1.27A 

For 1 Corner Ground Pin - LGND = 18.1nH 

dVGND = L(dl/dt) = 18.1nH x (1.27Al2ns) = 11.5V 

For 4 Center Ground Pins LGND = 1.2nH 

dVGND = L(dl/dt)=1.2nH x (1.27N2ns) = 763mV 
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In use, the internal ground bounce will not actually reach these cal
culated voltage levels. The ground bounce is divided between the 
equivalent inductance in series with the 8 outputs (paralleled 
1.6nH) and the 4 ground supply pins' equivalent inductance 
(1.2nH). 

Also, because the length of the PC board trace to any load in
creases the effective output lead inductance and, because the 
supply pins are tied to large, low inductance supply planes, the 
ground bounce voltage is significantly reduced by dividing the 
potential ground voltage rise between the output and supply induc
tances. 

Veep .... ------------.... ----~ 

Minimizing the effects of supply bounce on the internal logic 
threshold levels of TTL logic chips allows faster systems to be built. 
If corner supply pins parts are used, the logic LOW level threshold 
can be jeopardized by ground bounce, whereas, the ground 
bounce on the 74F30240/244/245/640 chips, with their multiple, 
center supply pin design, only effects the chip's thresholds by 
< 0. 7V during HIGH-to-LOW transitions. 

Living with Ground Bounce 
If non-inverting buffers and transceivers (74F30244/ 245) are used, 
the ground bounce actually enhances the noise immunity of the 
chip. Changes in the current through the ground lead inductance 
reinforce the input thresholds by creating a very effective dynamic 
input hysteresis. 

Care should be taken to minimize supply bounce during output 
switching transitions. These include minimizing supply lead induc
tance by keeping their PC board traces as short and as wide as 
possible. Inductance in the output lead actually reduces supply 
bounce as mentioned earlier. 

GNDp 

Figure 5a. Plastic DIP Lead Inductance 
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High Performance Transmission Line Drivers 
Introduction 
The use of the 74F30XXX Family devices in high performance 
printed circuit board applications requires an understanding of 
some fundamental transmission line principles. It is assumed that 
you have some background in transmission line theory. Because of 
the unique requirements of every system, specific PC board design 
techniques will not be covered. The Signetics ECL Manual has 
some good background information on high performance PC 
board design. 

This Application Note is intended to provide enough practical infor
mation to utilize the significant high performance advantages of 
the 74F30XXX Family in driving low impedance, high performance 
PC board transmission lines. 

Incident wave signal switching of a transmission line requires the 
driver be able to achieve and maintain initial TTL input logic levels 
without having to wait for a signal reflection. The driver must also 
be able to continue to supply enough sinking and sourcing current 
to guarantee good noise margin during line reflections or crosstalk. 

With standard TTL buffers unable to support incident wave switch
ing, waiting for a reflection before a driver can achieve solid TTL 
input logic levels would be a major source of system timing error 
and noise. The reflected signal will take several nanoseconds to 
return to the driver source. During this time, the incident signal 
level could be in the input threshold region of a receiving gate 
creating the potential for that gate to oscillate or detect incorrect 
logic states. 

PC board busses and backplanes usually have low, irregular 
characteristic impedances, Zo, and are difficult to terminate proper
ly (See Figure 6). To obtain incident wave switching of TTL voltage 
levels in this environment requires very high current drivers. Where 
proper termination is impractical, the 74F3037/40 Totem-Pole Out
put Gates could be the only solution. They can drive unterminated 
transmission lines of Zo :=::: 300. 

All 74F30XXX devices can drive properly terminated, low im
pedance transmission lines. When the line is correctly terminated, 

Figure 6a 

J7 ji ii 
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Node 

J7 
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during the LOW-to-HIGH output transition, the driver output 
(whether open collector or totem-pole) will switch to VEO (the 
equivalent termination voltage) in < 2ns, as if it were driving a 
resistor network tied directly to the output. If the VEO is less than 
5V, the Family can also drive line impedances lower than 300 (See 
Figure 6b): 

Zo = dV/loL = [VEO - VoL]/loL 

where: 

VOL = 0.5V @ loL = 160mA 
Zo (VEo = 5.0V) = [5.0V - 0.5V]/160mA = 300 
Zo (VEo = 3.0V) = [3.0V - 0.5V]/160mA = 160 

When a buffer or transceiver is placed in the middle of a 700 PC 
board (typical) bus transmission line, its output sees two paralleled 
700 impedances or 350. With this heavy loading, standard TTL 
buffer outputs cannot generate TTL input logic level. However, the 
74F30XXX Family was developed specifically for these types of dif
ficult bus driver applications. 

Characteristic Impedance 
A driver switching the voltage onto a transmission line will see 
neither capacitance nor inductance but primarily resistance. This 
resistance, Zo, is the characteristic impedance of the transmission 
line. The characteristic line impedance is calculted by: 

Zo = y[Lo/(Co + Ci)] 
where: (See Figure 6) 

Co = Distributed Capacitance Per Unit Length 
Ci = Total Input Capacitance Per Unit Length 
Lo = Distributed Inductance Per Unit Length 

In large device arrays such as memory PC boards, Co, Ci and Lo 
(and therefore Zo) are determined primarily by both the pitch of the 
package pins and the pitch the package placement rather than the 
number of devices attached to a bus. Example, SIP (single in-line 
packages) memory chips can be placed much closer together than 

Figure 6b 

a .... A simplified signal bus or transmission line model showing the first 2 DRAM inputs on the line. Ci is a 
DRAM's input capacitance. Co is the distributed PC trace capacitance. Lo is the distributed PC trace 
inductance. 

b .... Equivalent circuit for the Input Node. If Zo is given by the equation shown. The current to drive the 
Input Node is: IOL = VEO/Zo, where Vis the difference between the Input Node voltage and the 
quiescent voltage on the line. 

Figure 6. Transmission Line Model 
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can DIPs. Therefore, the input capacitance per unit length of the 
PC trace, Ci, can be much larger for SIPs than for DIPs, which 
reduces Zo. Also, the newer surface mount packaging technologies 
tend to produce transmission lines with lower characteristic im
pedance than through-hole (DIP/SIP) technologies. · 

Line Prop~gation Delays & Reflections 
The basic resistve characteristic of Zo and the signal propagation 
speed of transmission lines, regardless of their termination, is a 
function of its cross section area and distributed/mutual L & C. The 
line termination determines only the magnitude and polarity of the 
reflected signal, not the initial impedance seen by a bus driver. 

Three rules of thumb: 

• Modern PC board designs can easily produce transmission 
lines with Zo of 700 or lower. 

• Signal propagation speeds wiU be in the 1.Sns per foot range. 
Although, with very large distributed input capacitance per unit 
length (C1), 4.5-5.0ns/ft is possible. 

• An abrupt change in Zo causes a signal to be partially 
reflected. V(reflected)N(incldent) is determined by the impedance 
immediately before and after the change. The magnitude of 
the propagated and reflected signal voltages will be:: 

where: 

V(ref) V(inc)[(Z1 - Zo)/(Z1 + Zo)] 
VouT V(inc) + V(ref) 

2V(inc)[(Z1)/(Z1 + Zo)] 

V(ref) Reflected Signal Voltage 
V(inc) Incident Signal Voltage 
VouT Total Propagated & Reflected Signal 
Zo Incident Line Zo 
Z1 Next Section Line Zo 

Also, because of the real-world limitation of PC board design, the 
characteristic impedance of a line will change at different points 
along the line. These impedance variations will cause reflections. 
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However, since the driver only has one shot at incident wave 
switching of a line (at the driving point), the signal wave traveling 
away from the source should initially encounter the lowest line im
pedance followed by incrementally increasing or the same charac
teristic impedances, if possible. 

When the transmission line's Zo decreases, the propagating signal 
voltage will be reduced and a negative reflection generated. Also, if 
the propagating signal sees an increase in Zo, the signal voltage 
will be increased and a positive reflection voltage will be 
generated. 

Incident Wave Switching Line Drivers 
When comparing logic families, you will find that the 74F30XXX 
drivers are the only products available which are able to handle in
cident wave switching into a 300 transmission line. Under very 
heavy loading, the 74F3037/40 outputs produce significantly 
greater HIGH logic level noise margin than any competing stand
ard device .. 

The 74F3037/40 has been designed specifically for the higher cur
rent and speed requirements of high performance PC board bus
ses and transmission lines where the Zo may have significant varia
tions. Their totem-pole output structure provides enough current 
drive capability to force TTL input logic levels into a 300 load tied 
to either Vee or GND. 

Figure 7 illustrates the excellent noise immunity provided by the 
totem pole output structure of a 74F3037 output (Po) driving a 40", 
300 transmission line terminated with only the input of another 
74F3037 (P1). The 40" line's propagation delay is about 5ns or hPD 

= 1.Sns/ft. The waveforms are simplified to illustrate the concept. 
In an actual system, you could expect to see many small reflec
tions traveling along the transmission line. 

Since the line is nearly an open circuit at P1, the 4.0V HIGH-to-LOW 
output transition tries to double when it arrives at P1 ( + Sns), driv
ing P1 negative until the input clamp is forward biased. This signal 
is reflected back to the Po source ( + 10ns), pulling it below ground 
momentaril 
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Figure 7. 74F3037/40 Driving Unterminated. 300 Transmission Line (Simplifed 
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At the LOW-to-HIGH output transition, the 74F3037 initially achieves 
a full 2.5V level before running out of steam. The 2.5V signal 
travels down the line to P1 ( +5ns) where it is doubled and 
reflected. The reflected signal arrives back at PO ( + 10ns), reenforc
ing the HIGH level to nearly 5.0V and completely turning off the 
74F3037 pull-up structure. With the pull-up structure OFF, no addi
tional charge can be pumped into the line, and the line voltage 
stops rising. 

Open Collector Buffers & Transceivers 
Figure 8 is an illustration of a typical multi-tap 700 transmission 
line with each end terminated by a resistive voltage divider produc
ing a VEQ = 3.0V and REQ = Zo = 700. As shown, one of the BN 
port outputs of a 74F30245 Open Collector Octal Transceiver (with 
no output pull-up resistor) can be placed anywhere along the mid
dle of a transmission line (PC board trace). This output has to drive 
the equivalent of two paralleled 700 ("2-0/2 = 35!1) transmission 
lines tied to 3.0V. 

During the LOW-to-HIGH driver output transition, the QC driver out
put turns OFF, and the signal snaps up to 3.0V in less than 2ns. 
The output reacts as if it were tied to a 3.0V, 350 resistive termina
tion. No reflections of the incident signal voltage occur from either 
end of the transmission line because both are terminated with Zo. 
These terminations also absorb the HIGH-to-LOW output transition 
signal voltage without reflection. 

Crosstalk 
Crosstalk signals or injected noise can be inductively and/or 
capacitively coupled between two parallel signal lines. Crosstalk 
between adjacent transmission lines can be significant with large 
mutual inductance and capacitance even when the ends of the 
transmission lines are correctly terminated or tied to a line driver. 

Vee 
VEQ 

R2 
=Vee R1 + R2 

R2=176o 

DATA 1/0 
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Crosstalk noise travels down a transmission line (similar to actual 
data) and is absorbed or reflected at the terminations at each end 
of the line. 

Crosstalk noise is a basic characteristic of the physical layout of 
adjacent transmission lines, not a failure of the driver. Long parallel 
signal lines can have a fairly high mutual inductance and 
capacitance if care is not taken in their design. The increased 
crosstalk due to narrower spacing between lines could pose sys
tem problems as denser memory and surface mount technology 
(SMT) packaging become more popular. 

Shielding should be used to reduce the electromagnetic and 
electrostatic field strengths between adjacent lines. Multilayer PC 
boards significantly reduce mutual inductance and capacitance by 
isolating signal planes from each other through the use of alternat
ing signal and ground planes. Further isolation can be achieved by 
inserting narrow, grounded filaments between each signal line on 
the same wiring plane. 

Concerns that the 74F30XXX Family can produce more crosstalk is 
valid. However, the Family was specifically designed to drive large 
amounts of output current at very high speeds. Therefore, PC 
board design must take into consideration the high output current 
and fast edge rates generated by 74F30XXX devices. 

Negative Reflections Cause MOS Failures 
If the minimum input voltage specification of -1.0V is exceeded, the 
reliability of MOS devices can be seriously degraded. Transmission 
lines using end termination techniques should be incorporated into 
high performance PC board designs to minimize the negative ex
cursion of reflected signals. Correct line termination is essential to 
prevent blowing up MOS device 1/0 ports connected to PC board 
bus lines! 

Z1 = ZO = R1 X R2 =700 
R1 + R2 

DATA 1/0 

Vee 

VEQ 

Figure 8. 74F30245 Multiple-Tap, Correctly Terminated 700 Transmission Line Transceiver 
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Summary of Recommendations 
Significant factors influencing PC board designs are easily over
looked. Here are a few recommendations that must be taken into 
consideration: 

• Keep signal line lengths as short as possible to reduce 
crosstalk, reflections and signal timing skews. Break long lines 
into shorter parallel lengths. 

• In applications where there can be significant variations in Zo, 
use 74F3037/40 Totem-Pole output drivers. If possible, ter
minate a transmission line with an impedance that is equal to 
or slightly higher than the Zo at the terminal end of the line. If 
variations in Zo must occur, Zo should increase as the distance 
from the driver increases. Try to keep the incremental Zo chan
ges per unit length of transmission line to a mini.mum. 

• To keep the negative reflected voltage at the I/Os of MOS 
devices less than 1.0V, correctly terminate the end (s) of the sig
nal transmission line. For additional protection, you can also 
use the Schottky clamp diodes available across all 1/0 pins of 
Signetics' 74FXXX and 74F30XXX devices. 

• The most elegant solution. to driving low Zo transmission lines 
is to use the Signetics 74F30XXX Octal Open Collector Output 
Buffers and Transceivers. If both ends of the line are ter
minated with its characteristic impedance (Zo), these drivers 
can be tapped into any point along the line. Direct and injected 
crosstalk signals are absorbed at the end terminations minimiz
ing system noise. The line driver will see heavy, predominantly 
resistive loads. 

• Since you now need the speed and drive capabilities of the 
74F30XXX Family, you are automatically in the high perfor
mance end of the speed spectrum. In these high-speed applica
tions, multi-layer PC boards are virtually mandatory. Keep the 
ground paths as wide and as short as possible to minimize in
duced ground noise. 

• Capacitively bypass the supply pins of all devices with a 0.1 -
0.33µ.F ceramic and/or tantalum capacitor as close to the supp
ly pins as possible. 

0 

Power MOSFET 
Driver 

Vgs - Vos<6V 

~300 

L--y---1 

Vos 
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High Current Driver Applications 
Figure 9 illustrates that under controlled conditions, the open col
lector 74F30240 and 74F30244 Octal Buffers can be used to drive 
eight power MOSFETs, lamps (incandescent and LED), solenoids 
and relays. 

Octal Power MOSFET Driver 
Power MOSFETs are well known for their extraordinary switching 
speeds -- much faster than the best power bipolar transistors of 
equivalent current/voltage handling capabilities. When comparing 
MOSFETs to equivalent power bipolar transistors, MOSFETs exhibit 
many advantages: 

• Turn ON & OFF in 2ns vs. Bipolar's 200ns 
• Negative vs. Positive Gain Tempco ---

No Thermal Run-Away Characteristic 
• Gate Turn-ON Thresholds Between 2V and 6V 
• Low RoN with OV Vos offset vs. VcE(OFFSE1) > 0.15V 

• RoN < 0.15 Ohm @los >10A 
• Voltage-to-RoN vs. Current-to-Current Amplification 
• Capacitive AC Input vs. Current Base Drive 

Equivalent Gate Capacitance < 2000pF 
• Low Cost 50V to 250V Power Transistors@ > 12A 

The rise/fall switching speeds of MOSFETs are of primary con
sideration in high efficiency switching applications such as 
switched mode power supplies. The 74F30244 Buffer can easily 
switch an equivalent power MOSFET gate capacitance of 1000pF 
in <50ns. 

An excellent example of today's leading edge power MOSFETs is 
the Siliconix BUZ71. At 25°C, the BUZ71 's specifications are: 

e VGSON 
e IDSON 

• Voso 
• RosoN 

• CGs 
e Coo 

• PosoN 
• PL 

Relay 
Driver 

Vs 

II 

= ON Gate-Source Threshold < 5.0V 
= Drain-Source ON Current > 12A 
= Drain-Source Breakdown Voltage > 50V 
= Drain-Source ON Resistance <0.1500 
= Gate-Source Capacitance < 650pF 
= Drain-Gate Capacitance < 160pF 

= Chip ON Power Dissipation < 22W 
= Power to Load = 500W 

Incandescent 
Lamp Driver 

LED Lamp 
Driver 

Vo =1.2V 

Figure 9. High Current driver Applications 
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The high current capabilities of the 74F30244 can easily drive the 
AC loading of the 650pF gate-source capacitance and 160pF drain
gate Miller capacitance. However, an offset voltage 0Jos = 3 
Schottky diodes or more) should be provided to speed the LOW-to
High transition and increase the gate supply voltage. Since power 
MOSFETs are very fast and an oscillating driver could cause load 
switching problems, a non-inverting driver (such as the 74F30244) 
should be used to take advantage of the dynamic input threshold 
hysteresis generated by ground bounce. 

Octal Solenoid or Relay Drivers 
Since solenoids and relays are inductive circuit elements, the ON 
load current exponentially increases from zero to quiescent value 
of current. When the driver tries to turn OFF the load current, a 
quenching diode, placed across the coil, prevents the output of the 
driver from being damaged by the coil's back-EMF inductive kick. 

A 74F30240 can easily handle eight 160mA, 5V solenoid or relays 
with the back-EMF diodes in place. 

Octal Incandescent Lamp Drivers 
All incandescent lamps have positive filament resistance tempera
ture coefficients. At room temperature, a lamp's filament resistance 
can easily be less than 10% of its ON resistance. Therefore, a 
100mW (5V at 20mA) lamp could have a cold or inrush current of 
200mA. The absolute maximum output LOW current specified for 
the 74F30XXX Family is 320mA. For this reason, we suggest that 
the inrush not exceed 320mA in incandescent lamp applications. 
Therefore, assuming a 10:1 ON:OFF resistance ratio, the ON cur
rent should be in the 32mA range. Outputs may be paralleled for 
additional output drive current. 

When the lamp is turned ON, the initial filament current exponen
tially decays to the quiescent ON current within 10 to 100ms 
depending upon its size. When the lamp is turned OFF, the ther
mal decay time constant is very long compared to the turn-ON 
time constant, greater than 100 times, since the filament, being in 
a vacuum, has a very high thermal resistance. Therefore, the only 
time the inrush or cold filament current must be taken into con
sideration is in applications in which the lamp is OFF for seconds. 

Octal LED Lamp Drivers 
LEDs (Light Emitting Diodes) have none of the inrush current 
problems of incandescent lamps. Low cost LEDs are available with 
spectral emissions from infrared (IR) to green. The intrinsic for
ward-biased diode voltage drop ranges from 1.2V to 1.6V, depend
ing on the technology -- GaAs, GaAsP, as well as other mixtures. 
Visible LEDs, red-yellow-green, are used as indicators and don't re
quire fast switching times. If the design requires low cost, high cur-

Figure 10a. FOC Transmitter 

v c 

1800 
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rent octal LED drivers, the 74F30240/244 Buffers are excellent solu
tions. 

IR LEDs are used in communications applications where the 
receiver is a photo-sensitive semiconductor material. Silicon PIN 
diodes make excellent, very high- speed receivers for emmissions 
of IR LEDs. Both the emitter's spectral energy output and the 
receiver's maximum spectral sensitivity are in the 900A range. The 
74F3037 is an ideal Fiber Optic Communications (FOC) IR LED 
transmitter driver. 

Fiber Optic Communications (FOC) 

74F3037 FOC LED Driver 
High performance, low cost FOC LED transmitter drivers using the 
74F3037 can achieve data rates greater than 170MBaud depending 
upon the length of the fiber optic cable. Using 5% tolerance com
ponents, 1/2 of a 74F3037 and a Hewlett-Packard HFBR-1402.4 
FOC LED, a one kilometer, 170MBaud FOC link can be produced 
with an optical output pulse width distortion of less than 15% (See 
Figure 10). Since the FOC LED is much harder to turn ON than 
OFF, the 74F3037's fast, HIGH level turn ON and large pull-up out
put current is nearly an ideal combination for high-speed fiber 
optic communication. The peaking capacitor, C, compensates for 
the LED's slow turn-ON time and peaks the LED's light output 
during both the ON and OFF transitions. Contact Hewlett-Packard's 
Optical Communication Div., San Jose, CA, for more information 
on FOC LED transmitters, PIN photo diode receivers and fiber optic 
cable. 

FOC Photo PIN Diode Receiver 
The receiver consists of an HP HFBR-2208 Photo Pin Diode driving 
a Signetics NE5212 Transimpedance Current, Differential Amplifier 
followed by a Signetics 10116 Triple ECL Line Receiver. The Trans
Z Amp's ~?Kfl (single-ended) internal feedback resistance con
verts the PIN diode's photon generated currents into 100mV dif
ferential output swings. The NE5212's outputs are capacitively
coupled into the input of the 3-stage EGL amplifier where it is 
quantized into solid ECL logic levels in the last stage. 

The NE5212 Trans-Z Amp has a nearly flat DC-to-120MHz 
bandwidth. Contact Signetics Linear Division for more information 
on this and many other FOC products. 

One more important point ---- the cost of this FOC transmit
ter/receiver pair is less than $50 using off-the-shelf standard parts. 

Figure 10b. FOC Receiver 

180 

68pF --~-
ECL 

ECL 

HFBR-1402/4 

-15V 

Figure 10. 74F3037 Fiber Optic Communications Applications 
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74F Extended Octal-Plus Family 
Applications 

Application Note 

Standard Products 

74F Extended Octal-Plus Family Features 
• 8-, 9· & 10-Bit "Light-Load" Bus Products 

Buffers/Drivers 
With & Without Latches or Registers 
With & Without 8-Bit Parity Checker/Generator 

Tranceivers 
With & Without Dual Registers 
With & Without 8-Bit Parity Checker/Generator 

• Patented "Light-Load" Inputs: 
Input Current = ± 20µ.A per Input 
Transceiver 1/0 Pins = ± 70µA 

• High Performance Output Drive Currents: 
IOL = 64mN48mA @ ±5%/10% Vee 
loH = -15mN-3mA @ ±5%/10% Vee 

• "Flow-Through" or "Broadside" 1/0 Pin-Configuration 

• Ideal for MOS CPU, Peripherals and Semi-custom Bus Interface 

e 24-Pin, 300mil, Plastic Slim-DIPs 

• High Performance Buffers - - - - -tP(max) = 7.5ns 

• High Performance Latches/Registers - fT = 100MHz 

Introduction 
The 74F Extended Octal-Plus<C> Family incorporates all of the latest 
Signetics' octal, 9-bit and 10-bit buffer, transceiver, latch and 
register functions. All devices in this Family utilize the Signetics 
patented "Light-Load" NPN, ± 20µ.A input current structure and 
have "Flow-Through" or "Broadside" input/output pin configurations 
where the inputs and outputs are lined-up on opposite sides of a 

OEo vcc 
Do Oo 

D1 01 

D2 02 

D3 03 

D4 04 

Os Os 

D6 06 

D7 07 

De Os 

D9 09 

GND OE1 

Figure 214-1. 74F828 Broadside Pin Configuration 

standard 24-pin Slim-DIP package. The "Light-Load" inputs, 
"Broadside" design and high functional density/performance of the 
Family make this product line ideal for buffering the limited drive 
capabilities of standard, custom and semicustom MOS VLSI 
devices to the rigorous environments of today's leading edge high 
performance logic designs. The Family also is an excellent choice 
for all general interface applications. 

"Flow-Through" Design 
The "Flow-Through" or "Broadside" chip layout/package design is 
illustrated in Figure 214-1 showing the Block Diagrams and Pin 
Configurations of the 74F828 10-Bit Inverting Buffer. Note that all 
of these "Broadside" designs allow logic signals to flow into one 
side and out of the other without crossing or folding back on signal 
paths such as the 74F240 Octal Buffers (Figure 214-2). If you com
pare the physical layout requirements of the path of PC board bus 
lines for the 74F828 to that of the 74F240's "Zig-Zag" path, you will 
see the significant advantages of the 74F Extended Octal-Plus© 
Family's "Flow-Through" design in simplifying the design and 
layout of large, high density, bus-oriented PC boards. 

The 24-Pin, 300mil Slim-DIP Solution 
With the advent of advanced Schottky TTL technology came the 
ability to significantly increase the functional density of standard 
logic building blocks. However, not until the development of the 
24-pin, 300mil Slim-DIP package was it possible to take full ad
vantage of these new chip densities. The entire Family provides 
significant advantages in package count, pin count and packing 
density when compared to older technologies. Further density en
hancements can be achieved by using Signetics' surface mounted 
packages. 

OEa vcc 
lao OEb 

Ybo Yao 

la1 Ibo 

Yb1 Ya1 

la2 lb1 

Yb2 Ya2 

la3 lb2 

Yb3 Ya3 

GND lb3 

Figure 214-2. 74F240 "Zig-Zag" Pin Configuration 
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EN vcc 

013 

R14 

IOL Options: 

1) If IOH/IOL = -1 S/64 mA 
R14 12 0 
R11 2.8K O 
R10 2.8K O 

012 R12 SOO O 

2) If IOH/IOL = -3/24 mA 
R14 30 0 
R11 SK O 
R10 SK 0 
R12 = 2K 0 

Figure 214-3. 74F4SS Buffer/Drive Cell Circuit Diagram 

By combining high functional density into a.24-pin, 300mil Slim
DIP package, the Signetics 74F Extended Octal-Plus© Family al
lows the reduction of PC board parts count and cost while optimiz
ing layout with "Broadside" chip designs, reducing total system 
power dissipation and increasing system reliability. 

The 8-, 9- & 10-Bit Series 24-Pin Solution 
Whether your system requires an 8-, 9- or 10-bit bus interface, the 
Extended Octal-Plus<C> Family has standardized solutions in 24-
pin/Slim-DIP/Broadside input/output packages with corner power 
supply pins (12 & 24) and standard designations for common con
trol functions located at or near the package corners. Octals offer 

more mode control inputs than do the 9- or 10-bit products. Vir
tually all Family devices with 3-State outputs are guaranteed to 
source/sink -15/64mA @ VoHNoL = 2.0/0.55V (Except for the 
74F841-846 Latched Drivers which are spec'ed at -15mN48mA). 
The AN port outputs of several of the Family's transceivers are 
guaranteed to supply-3mN48mA). 

The Octal Parity Bus Series offers several notable exceptions to the 
above standard pinouts. This Series has three parts with two cen
ter-package ground pins to minimize ground-bounce noise. All 
outputs (except the AN port of the 74F657 Parity Bus Transceiver 
spec'ed at -3mN24mA) are guaranteed to source/sink more than 
-15mN64mA. 

Table 214-1. Family Output Drive Capabilities using the 74F6S7 Parity Bus Transceiver 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions, V1L =MAX and V1H =MIN) 

PARAMETER TEST CONDITIONS Min 
VoH HIGH-level Output Voltage All Outputs IOH=-3mA 

VoH HIGH-level Output Voltage All Outputs loH=-3mA 

VoH HIGH-level Output Voltage BN Port, PARITY ERROR IOH=-15mA 

VoH HIGH-level Output Voltage BN, PARITY ERROR IOH=-15mA 

VoL LOW-Level Output Voltage AN Port loL=24mA 

VoL LOW-Level Output Voltage AN Port loL=24mA 

VoL LOW-Level Output Voltage BN Port, PARITY, ERROR IOL=48mA 

VOL LOW-Level Output Voltage BN Port, PARITY, ERROR IOL=64mA 

los AN Output HIGH Level Short Circuit Current (R14 = 300) 

los BN Output HIGH Level Short Circuit Current (R14 = 120) 
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± 10%Vcc 2.4 

±5%Vcc 2.7 

±10%Vcc 2.0 

±5%Vcc 2.0 

± 10%Vcc 

±5%Vcc 

±10%Vcc 

±5%Vcc 

VCC =MAX. 

VCC =MAX. 

Typ Max UNITS 
v 

3.4 v 
v 
v 

0.35 0.50 v 
0.35 0.50 v 
0.40 0.55 v 
0.40 0.55 v 

-150 mA 

-225 mA 
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Current PC board, multi-layer technology make it possible to take 
into consideration the physical location of input/output pins, trans
mission line characteristics and supply power distribution. Lining 
up all inputs and output on opposite sides of the package allows 
the address, data and control bus signal to flow in a direct physical 
path from the µ.P CPU through the bus interface chips and onto 
the appropriate bus. This "Broadside" bus design approach 
produces very clean PC board layouts and may, in fact eliminate 
an entire PC board interconnection layer. Standardization of power 
supply, mode control and input/output pins whether 8-, 9- or 10-bit 
bus functions permits simplified, structured PC board layout. 

Input Structures 
Referring to Figure 214-3, the 74F455 Inverting Buffer/Driver Cell 
Circuit Diagram is an example of the Family's input and output cir
cuitry. The patented Signetics "Light-Load" NPN input structure 
(01/3/4/5, R1/2/3/4/5/6 & D4) and turn-OFF speed-up circ~it (02 & 
D2/3) are used throughout the 74F Extended Octal-Plus Family. 
The "Light-Load" NPN input is actually a high speed, differential 
amplifier with the reference side, the anode of D4, clamped at two 
diode voltage drops above ground (BE junctions of 08/9/10 and 
011 of ~ 1.4V at 25°C). When the V1H rises above this clamp volt
age, the BE junction of 01 is forward based allowing beta 
amplified, CE current to flow into the < 1.0mA constant current 
source, 03 (driven by 04/5 & R2/3/4/5/6) . The beta of 01 is 
guaranteed, by design, to be >50, thereby, guaranteeing that the 
input base bias current will be <20µ.A. The emitter of 01 rises to 
1VBE (~300mV) below the V1H, reverse biasing D4 and permitting 
08/9/1 O base bias current to flow through R1. 

The patented turn-OFF circuit consisting of 02 and D2/3 produces 
a dynamic speed to help turn 08/9/10 OFF quickly. During the 
time that the 01 is turned-ON (input = V1H > 2.0V), the reverse
biased Schottky diode, D2, acting as a capacitor, will be charged 
to the voltage at the emitter of 01A or 1VBE voltage drop below the 

F8Z1/2 F~23/4 F8~5/6 ·• = 
F841/2 F843/4 F845/6 

input (>2.0 - 1VBE). When the input in switched to <VIL (or 
<0.8V), the D2 stored charge discharges through the BE of 02. 02 
CE current through D3 rapidly turns 08/9/10 OFF. 

These circuit innovations produce high performance, very low input 
bias current ( ± 20µ.A) gate inputs. This input leakage represents a 
30X reduction over the standard 74F Family's 600uA input current 
with virtually no loss in speed. The 74F Extended Octal-Plus© 
Transceivers have an input loading current of ± 70µ.A which is the 
combination of the "Light-Load" NPN input structure's ± 20µ.A and 
the 3-State Hi-Z output's ± 50µ.A leakage current. 

The low "Light-Load" input current and high speed performance 
make this Family ideal for interfacing to low drive capability, slower 
MOS CPU, peripherals and semi-custom chips used in most of 
today's state-of-the-art logic designs. Besides very low input cur
rent requirements, this "Light-Load" input has another significant 
advantage over "traditional" input structures: Very lower input 
capacitance (smaller stored charge) due to very small devices 
geometries. Therefore, when Extended Octal-Plus devices are con
nected to a bus, they present less AC bus loading and do not sig
nificantly lower the characteristic impedance of the bus to the ex
tend "traditional" input structures do. Thus, the amount of the AC 
current a bus driver has to produce to change the state of the bus 
is lowered and in many cases can make a difference between inci
dent wave switching of the bus vs. losing time waiting for a 
reflected wave. 

The Signetics 74F "Light-Load" Input Structure is discussed in 
more detail in Application Note AN215. 

Output Drive Capabilities 
Virtually all devices in the Extended Octal-Plus© Family are 
guaranteed to source/sink more than -15mA/64mA @ VoHNoL = 

2.0/0.55V. One exception is the 74F841-thru-846 Series of Bus In
terface Latches which are specified at -15/48mA. Several of the 
Family's transceiver products have lower AN output drive 

F825/6 F823/4 821/2 = 
F845/6 F843/4 F841/2 

OE OE CEO ICI tr22= tm Vee Vee Vee 
DO DO OE1 la: mi OE2 00/00 00/00 
D1 01 DO lcr ~ rni 00/00 01/01 01/01 
D2 D2 D1 III ~ tiill 01/01 02/02 02/02 
D3 D3 02 ICI FU~ t12J 02/02 03/03 03/03 
D4 D4 D3 III ~ UJ 03/03 04/04 04/04 
D5 D5 D4 la: ~ UJ 04/04 05/05 05/05 
06 06 05 la: ~ bil 05/05 06/06 06/06 
D7 D7 D6 la: f[JJ:~ UJ 06/06 07/07 07/07 
D8 D8 D7 Im: F[II:~ tE 07/07 08/08 08/08 
D9 MR MR ID!l ~~ 

1-;r EN EN 09/09 
GND GND GND lrn: tm CP/LE CP/LE CP/LE rr:;p~821-6J 

LE~841-6 

l 1 l J .I 
Figure 215-48. 74F82X & 74F8X Registered/Latched Buffer Pin Configurations 
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F827/8-- F861/2 F863/4 
...:.c.. 

F863/4 F861/2 F827/8 
Butters XCVi's Xcvrs Xcvrs Xcvrs Butters 
10-bit 10-bit 9-Bit 9-Bit 10-bit 10-bit 

OEO OEBA OE BAO 
t-r---1-I~ ~I Vee Vee Vee 

DO AO AO lut- I-~! BO/BO BO/BO 00/00 
01 A1 A1 lu,t-- t-~I B1/B1 B1/B1 01/01 
02 A2 A2 I~ i-µlll B2/B2 B2/B2 02/02 
03 A3 A3 lut- 1-µ21, B3/B3 B3/B3 03/03 
04 A4 A4 11..2.f- ti-Jill B4/B4 B4/B4 04/04 
DS AS AS 11..4- t-µw1 BS/BS B5/B5 05/05 
06 A6 A6 1ur 1-µu1 B6/B6 B6/B6 06/06 
07 A7 A7 11..it- t--µ2.11 B7/B7 B7/B7 07/07 
08 AS AS I~ t-~1 

B8/B8 B8/B8 08/08 
09 A9 OEBA1 IDJ:t- r-µil: OEABO B9/B9 09/09 

GND GND GND 
I- I-I~ I-WI OEAB1 OEAB OE1 ..__ 

I 1 l J .I 
Figure 214-4b. 74F827/8 & 74F861-4 Buffers & Transceivers Pin Configurations 

capabilities to reduce package power dissipation. Refer to Tables 
214-1 and 3. 

For example, the 74F657 Parity Bus Transceiver has two output 
ports with different capacities: The AN port is guaranteed to 
source/sink -3mN24mA (loH/loL = 2.4/0.50V), and the BN port has 
an output drive capability of -15mA/64mA at 2.0V/0.55V. The 
74F657's AN port is designed to interface the chip side of the PC 
board to the backplane bus, while the BN Port is capable of driving 
a transmission line or bus backplane line. 

74F646-649 

TO 7 OTHER CHANNELS 

Referring to Figure 214-3, all of the Family's 3-State, totem-pole 
output structures have a Schottky blocking diode, 013, in their 
pull-up output structures. These diodes block leakage current from 
flowing into the outputs when Vee is either open or shorted to 
ground. 

This gives a very important advantage of being able to power 
down a PCB (or several PeBs) without disabling the bus and even 
without producing any glitching on the bus due to an undesired 

74F651-654 

TO 7 OTHER CHANNELS 

Figure 214-Sa. 74F646-649 & 74F651-654 Registered Transceivers Simplified Logic Block Diagram 
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f64~17: F648/9 F651/3 F652/4 ::' :: ~·· __;___ 
fS52/4 F651/3 F648/9 FS4S/7 

~ 

3'-St/OC 3~St/OC 3,;,St/OC 3;;St/OC ::::: 

---
:< ~St/3'-St 3;;st13:.st ~St/OC 3•St/0C 

CPAB CPAB CPAB CPAB Vee Vee Vee Vee 
SAB SAB SAB SAB 1-r---H ICO IEI CPBA CPBA CPBA CPBA 

DIR DIR OEAB OEAB 1c:rr- t{.ml SBA SBA SBA SBA 

AO AO AO AO lrrt- E r-µ%11 OEBA OEBA OE OE 

A1 A1 A1 A1 l!It- 0 i-Jlill BO BO BO BO !.... 

lc:Ir- O"> 
r-Oml A2 A2 A2 A2 .~ B1 B1 B1 B1 

A3 A3 A3 A3 Im- Cl t{ml B2 B2 B2 B2 

A4 A4 A4 A4 Ill}- .:::£ 1--f:EI 83 83 83 83 (.) 

AS AS AS AS Im- 0 t-pl]I B4 B4 B4 B4 c:n 
AS AS AS AS la}- <V rt:EI BS BS BS BS 

A7 A7 A7 A7 I~ <V r-JEI BS BS BS B6 (/) 

GND GND GND GND IDrf t-p!ll B7 B7 B7 B7 

I l 1 l r- r-~ Pll J J J .I 
.....__ 

Figure 214-Sb. 74F646-649 & 74F6S1-653 Dual Registered Transceivers Pin Configurations 

change in the output state of the device being powered down. 

The output short-circuit (los) limiting resistor (R14), the anode-to
cathode resistance/voltage drop of 013 and the collector-to-emit
ter/base-to-emitter resistance/voltage drop of 013 limit the amount 
of current that can be sourced from a HIGH level output at a 
specified VoH. For most of the parts in the Family, R14 is equal to 
120. The AN port of several of the transceivers utilize an R14 of 
300 producing loH (@ VoH = 2.0V) of -6mA versus -15mA from 
the BN ports 120 R14. 

The output HIGH level sourcing current, loH, at a specified output 
voltage, VoH, can be calculated by subtracting the voltage drops of 
013, the pull-up darlington transistor, 012/13, and the desired VoH 
level from Vee and dividing by the value of R14 plus the anode-to
cathode resistance of 013 and the collector-to-emitter/base-to-emit
ter resistance. 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS 8 TO BUSA BUS A TO BUS B 

OEAB OEBA ePAB ePBA SAS ~ OEAB OEBA ePAB ePBA SAS ~ 
l L X X X L H H X X l X 

Assumptions: 
Vo13 = 0.SV@ RoN = 30 @ 25°C), 
va1211a = 1.2v@ RoN = an @2s0 q 
loH = -[Vee-(Vo1a+Vo12101a+VoH)]/(R14+Ro1a+Ro1a). 
loH(R14 = 120) = -[4.5V-(0.5V+1.2V+2.0V)]/230 = -35mA 
loH(R14 = 300) = -[4.5V-(0.5V+ 1.2V+2.0V)]/410 =- 20mA 
los = loH @ VoH = O.OV and Vee = 5.SV 
los(R14 = 120) = -[5.5V-(0.5V+1.2V)]/230 = -165mA 
los(R14 = 300) = -[5.5V-(0.5V+1.2V)]/410 =-93mA 

Obviously, we have been very conservative in the loH specification 
to guardband against all conditions of temperature and input/out
put/supply voltage levels. The RoN resistances of the output pullup 
transistors and blocking diode are large enough to prevent los 
from exceeding -225mA for R14 = 120, and -150mA for R14 = 
300. (Refer to Table 214-1) 

STORAGE TO TRANSFER STORAGE DATA 
A or 8, A and B TO BUS A OR BUS B 

OEAB OEBA ePAB ePBA SAS SBA OEAB OEBA ePAB ePBA SAB SBA 
-X- H -t--x- X X H l H?rLHorl H X 

~ t t ~ ~ 
Figure 214-6. 74F6S1-6S4 Registered Transceivers Storage Options (74F646-649 not shown) 
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Table 214-2. Pari!Y_ Bus Fami!Y_ vs. The Competition 

DESCRIPTION TOTAL# tPDmax* tPDmax* leemax** POWER BROADSIDE 
PART NUMBER of PINS IN to OUT IN to PARITY PINS DESIGN 

74F4SS/F4S6 24 7.Sns 16.0ns 110mA Center Yes 
vs. Octal Parity Buffer 

74F240/F244 + 74F280 38 7.Sns 14.Sns 12SmA Corner No 

7 4F6SSNF6S6A 24 7.Sns 16.0ns 110mA Corner Yes 
vs. Octal Parity Buffer 

74F240/F244 + 74F280 38 7.Sns 14.Sns 12SmA Corner No 

74F6S7 24 7.Sns 16.0ns 110mA Center Yes 
vs. Octal Parity Transceiver 

74F240/F24S + 74F280 38 8.0ns 14.Sns 12SmA Corner No 
+ 1 AND Gate 

NOTES: * = Propagation Delays of DATA IN-to-DATA OUT and IN-to-PARITY OUT, TA = 0° to 70°C, Vee = 
+S.OV.±10%, Output Load = CL = SOpF & RL = soon 

** = Worst Case Power, TA = 0° to 70°C, Vee = +S.OV.±10%, Output Load = CL= SOpF & RL = soon 

7 4F821 - 7 4F863 Series 
The 74F821 through 74F863 Series of Octal, 9-bit and 10--bit Buf
fers, Latch Buffers, Register Buffers and Transceivers are stand
ardized around the AMO 298XX series with one significant dif
ference - the Signetics' "Light-Load" NPN input offers a SO: 1 
reduction in input loading (1000uA vs. 20µ,A). This Series illustrates 
the standardized on 24-pin/300mil Slim-DIP packages, "Broadside" 
input/output pinouts and control function pins. All 74F8XX 3-state 
outputs are guaranteed to source/sink -1SmN64mA, except for the 
74F84X Latched Buffers which are specified at -1S/48mA. 

The logic diagram and pin configurations of the 74F828 Non-Invert
ing 10--Bit Buffer (Figure 214-1) and the 74F821-826 and 74F841--6 
Registered/Latched Buffers (Figure 214-4a) are excellent illustra
tions of the standardized pin configuration illustrating "Broadside" 
chip design. 

Figure 214-4b shows the pin-outs of the 74F827/8 Buffers and 
74F861-4 Transceivers. There currently are no 9-bit buffer offerings 

F657 F655/6A F455/6 

XCVR BUFFER BUFFER 

in this Series. 

Registered Transceivers Series 
The 74F646-9 and 74F6S1-4 Octal Dual-Registered Transceivers 
offer a "Light-Load" combination of a 74F24S type transceiver with 
two 74F373/374 type octal registers within a 24-pin, Slim-DIP, 
Broadside input/output package. This Series offers a significant 6: 1 
package count reduction advantage over older technologies. 

Figure 214-Sa shows the 74F646 and 74F6S1 Transceivers 
Simplified Block Diagrams, and this Series' Pin Configurations are 
depicted in Figure 214-Sb. Figure 214--6 graphically illustrates four 
optional storage and transfer modes of the 74F6S1 Octal, Non-In
verting, 3-State, Dual-Registered Transceiver. The 74F6S1 will be 
used to explain the operation of the entire Series. The 74F646/8 (3-
State, INV/NINV) and the 74F647/9 (O.C., INV/NINV) Octal Dual
Registered Transceivers otter optional signal direction control logic 
and output enable to the 74F6S1-4 series. 

F455/6 F655/6A F657 

BUFFER BUFFER XCVR 

T/R OE1 OE1 Irr 1-r--._, mi :zo Vee OE 

AO OE3 OE2 lcD- t-tm LE OE2 BO 

A1 Pl Pl lcrl- ~ YO/YO :zo B1 

A2 10 10 ICIH rOill Y1/Y1 :ZE B2 

A3 11 11 IITH t--Qml Y2/Y2 YO/YO B3 

A4 12 12 Irr 1-til GND Y1/Y1 GND 

Vee 13 Vee la:1- ~ GND Y2/Y2 GND 

AS 14 13 la::1- ..-tiiJ Y3/Y3 Y3/Y3 B4 

A6 15 14 lu1- t--UJ Y4/Y4 Y4/Y4 BS 

A7 16 15 lrn:1- t--tE Y5/Y5 Y5/Y5 B6 

0/E 17 16 lm1- r-tm Y6/Y6 Y6/Y6 B7 

ERROR GND 17 II:! ~ I-
L---....J tE Y7/Y7 Y7/Y7 PARITY 

I 1 1 .t J J 
Figure 214-7. 74F Octal Parity Drivers/Transceiver Pin Configurations 
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EO o--------
T/Ro-----....+----. 

SL 
BN 

(BO-B7) 

Figure 214-Sa. 74F657 Simplified Block Diagram 

This Series allows you to store or real-time transfer data in either 
direction through the transceiver function. Data at the AN port can 
be stored in either the AN port register or the BN port register and, 
then, can be transferred either from the AN port register to the BN 
port outputs or from the BN port register to the AN port outputs. 

The same capabilities are available to data presented to the S
port. When a port's output buffers are enabled (OE = LOW and 
DIR = LOW for AN outputs enabled or HIGH for BN outputs 
enabled), the SXX select inputs (SAB and SBA) control the two EX
OR gates allowing the output port data to come either directly from 
the other port (real-time transfer) or from the other port's input 
storage register. 

The CPAB and CPBA inputs are the LOW-to-HIGH edge-triggered 
clock inputs for the AN port register and BN port register. Data 
presented to either port's inputs can be clocked into its input 
register on a LOW-to-HIGH CPXX input regardless of the logic 
levels on any of the other mode control inputs. 

The 74F651-4's OEAB and OEBA output enable inputs may be tied 
together to. enable the BN outputs when HIGH or AN outputs when 
held LOW or can be used separately to independently control the 
two output ports. Tying the 74F651-4's OEAB and OEBA together 
is logically equivalent to the DIR input of the 74F646-9. 

Parity Bus Series Advantages 
The increased functional density of the Parity Bus Series produces 
a 2:1 package reduction (plus 1 AND gate) and, therefore, 38:24 
pin reduction. Power dissipation savings of 82.SmW for the 
74F455/456/655N656A Drivers and 137.SmW for the 74F657 are 
also achieved through shared internal logic. Table 214:-2 shows the 
package/pin advantage as well as the worst case propagation 
delays and Ice of the Family versus their competition. 

Figure 214-7 is a summary of the pin configurations of entire Parity 
Bus Drivers and Transceiver Series. 

The 74F455/456/655N655A Octal Parity Bus Drivers and the 74F657 
Octal Parity Bus Transceiver Series combines the popular Signetics 
75F24X buffer/transceiver functions with the 74F280 9-bit Parity 
Generator/Checker, "Broadside" input/output pin configurations, 
"Light-Load" inputs and an increased guaranteed sink/source 
capabilities of -15mN64mA for low impedance bus environments. 
The 74F445/446 Drivers with their multiple center-package ground 
supply pins are logically identical to the 74F655N656A Drivers ex
cept for the latters' single corner-package supply pins and an ad
ditional Output Enable input. The 74F657 Parity B~s Transceiver al-

lows the parity to be generated and checked in both directions in a 
single package replacing one 74F245 Transceiver, 20-pin DIP and 
two 74F280, 16-pin DIPs plus a couple of gates. 

Ao 

A1 

A4 

As 

As 

A7 

RE 

0/E 

ERRORo---~~-~~~~~~--' 

Figure 214-Sb. 74F657 Parity "Free Logic Diagram 

7 4F657 Operation 
The 74F657 Parity Bus Transceiver, as shown in its simplified logic 
diagram Figure 214-Ba, is a combination of a 74F245 Octal 
Transceiver and a 74F280A 9-Bit Parity Generator/Checker plus 
one AND gate. Figures 214-Bb expands the logic block diagram of 
the Family's Parity Tree Logic (inside the dashed line of Figure 
214-8a). 

During TRANSMIT rtiode (AN = Hi-Z), the PARITY and ERROR out
puts are generated from the AN input/output port. In the RECEIVE 
mode, the BN port is the input from the system or mother board 
bus (8-port outputs = Hi-Z). 

For best speed performance, PARITY should always be generated 
from the AN port for the BN port (TRANSMIT mode), and parity 
ERROR should always be checked for data coming in on the S
port (RECEIVE mode). EVEN or ODD parity generation and check
ing is determined by the EVEN/ODD input (EVEN = HIGH & ODD 
=LOW). 

In the TRANSMIT mode (T/R = HIGH), transmitted data travels 
from the A-port to the B-port in less than 8.0ns generating a 
PARITY bit output in less than 16.0ns. Whereas, in the RECEIVE 
mode (T/R = LOW), received data traverses from the 8-port to the 
A-port path in, again, less than 8.0ns, but then, the ERROR check
ing output, being generated from the output data presented to the 
A-port and the PARITY input, takes an additional 16.5ns or less to 
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stabilize. Therefore, the total RECEIVEd-data-to-ERROR checking 
output propagation time is the sum of the BN-to-AN delay (8ns) 
and the AN/PARITY-to-ERROR output delay (16.Sns) or 22.Sns. 

However, in many cases, the propagation delay that has to be 
taken into consideration does not have to include parity calcula
tion time and could be equal to that of just the transceiver part 
(8ns). This is due to the fact that it may not be too late to interrupt 
whatever needs to be interrupted in case of a parity error after the 
data has already gone by (i.e. via late bus error). 

Parity Tree Analysis 
The basic 3-lnput Comparator Cell, inside the dashed line in 
Figure 214-Sb, is used throughout the Parity Bus Series. If there 
are an even number of HIGH inputs (0 or 2) the output of the 3-
input Comparitor Cell will be HIGH, while an odd number (1 or 3) 

Metastability in Latches and Registers 
Interfacing a basically asynchronous real-world with synchronous 
logic systems can and does cause many circuit designer 
headaches. The problem: latches and registers which are normally 
considered to have only two stable states (High and Low) actually 
have a third - The METASTABLE State. This third operating point 
occurs when the cross--0oupled latch is exactly balanced. This 
state is only stable when there is no noise on the chip which 
would tend to destablize the perfect energy balance between the 
bistable states of the latch. Refer to Figure 214-9. 

Metastability can occur when input data violate the setup time or 
hold time specifications at the clocking or strobing edge of the 
synchronizing clock input. With no system noise the latch can't 
decide "yes or no" so it is possible for the latch to "go metastable" 
or "maybe." With noise on the chip, random energy will "nudge" 
the latch toward one of its "bistable" states - HIGH or LOW. This 
metastable state time can range from nanoseconds to mil
liseconds. With today's very high performance logic families, the 
metastable condition can last for perhaps 1000 times the latch's 
normal propagation delay time. A metastable latch has an unpre
dictable delay time during which the output is between logic 
levels. This metastable state can easily last more than sons with 

DATA 
Q 

LE Q 

METASTABLE POINT 
VOG3=VIG4 

~ 
VTH= 1.35V 

~ ~ 
ENERGY ENERGY 

will produce an output LOW. The 74F657's Parity Tree Logic, com
bines four of the 3-lnput Comparators with a 2-input comparator, 
a 2-input AND gate and output buffers for PARITY and ERROR to 
produce the complete parity generator/checker logic. 

The 74F588 IEEE-488 Octal Transceiver 
The 74F588 is a non-inverting IEEE-488 standard transceiver con
tains eight bidirectional 3-state buffers. The BN port outputs can 
source/sink -15mN64mA (guaranteed) and have series termination 
resistors as specified in the IEEE-488 specification. The AN port, 
which interfaces to the PC board or system logic bus, is guaran
teed to source/sink -3mN24mA. The 74F588 pinout in identical to 
that of the 74F545 Octal Transceiver with the IEEE-488 terr:yiination 
resistors in series with the BN port. 

today's high performance logic families and WILL cause systems 
to "crash" if great care isn't taken with asynchronous, real-world 
interfacing. 

The 0.-type latch shown in Figure 214-9 has DATA applied to 
NANO gate 1 and DATA applied to NANO gate 2. When the LE 
(Latch Enable) input is LOW, gates 1 & 2 outputs are HIGH and 
the G3/4 R-S latch is latched and stable. When LE is HIGH, the 
latch appears to be transparent to the DATA input - Q equals 
DATA On the HIGH-to-LOW transition of LE, the DATA logic level 
that meets the latch's setup and hold time is stored in the latch. 

If DATA changes during the setup time to hold time period, it is 
possible for both outputs of gates 1 & 2 to be in the input 
tresholds region of gates 3 & 4, respectively. Under these condi
tions, the latch (gates 3 & 4) could be perfectly balanced in the 
METASTABLE state. Eventually, chip and system noise will cause 
the latch to be force into a HIGH/LOW stable state. 

The Extended Octal-Plus© Family, while not entirely immune, has 
been made metastable resistant by using design techniques 
which force the latch toward a stable state much more quickly 
than older bus interface families. 

5.0 

LU 
~ 
<( 

4.0 I-
_J 

l 

\ 
VOG3=VIG4 

0 
> 
I-

3.0 

::::> 
a. 
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::::> 2.0 
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---· ~ 
VTH= 1.35V 

I- 1.0 ::::> 
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Figure 214-9. Metastability in Latches and Registers 
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Dual-Registered Transceiver Applications 
Figure 214-10 illustrates how the 74F646-9 and 74F651-4 can be 
used to either synchronize data transfer between two systems or 
pipeline data. Data is stored in a register, then, while retreiving 

more data, the first data is read. When the second is available it 
can either be stored or read directly. Two slower systems can be 
multiplexed into a high speed system in the same way. 

~ 
LU 
I-
en 
>en 

Figure 214-10. 74F Extended Octal-Plus© Dual-Registered Transceiver Applications 

Parity Bus Transceiver Applications 
Figure 214-11 illustrates the functional density advantages of the 
Parity Bus Series using the 74F657 in a typical microproces
sor/data bus transceiver application. Note the 74F245 + 
74F280A version would still require a 2-input AND gate and 3-

state buffers for the PARITY and ERROR outputs. And, of course, 
it would require an order of magnitude higher input current than a 
single 74F657 would and would also introduce much higher 
capacitive loading (for both the bus and the microcontroller). 
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Table 214-3 The Extended Octal-Plus© Family Capabilities Summary 
Part Brd- loH/IOL 

Number #-Bits Polarity Output Side min Storage Speed ParityComments 

"L!g_ht-Load" Buffer and Line Driver Functions 
74F455/456 8-Bit INV/NINV 3-St Yes -15/64mA None 7.Sns Yes Multiple/Ctr Package GND Pins, IE, Io = -15/64mA 

4F540/541 8-Bit INV/NINV 3-St Yes -15/64mA None 7.Sns No Broadside Pinout of F240 

4F655N656A 8-Bit INV/NINV 3-St Yes -15/64mA None 7.Sns Yes IE, Io = -15/64mA 

74F827/828 10-Bit NINV/INV 3-St Yes -15/64mA None 9.0ns No 

"L!g_ht-Load" Re__g_ister and Latch Functions 
74F821/822 10-Bit NINV/INV 3-St Yes -15/64mA Reg 100MHz No Data, Master Reset, Output Enable & Clock EN Inputs 

74F823/824 9-Bit NINV/INV 3-St Yes -15/64mA Reg 100MHz No Data, Master Reset, Output Enable & Clock EN Inputs 

74F825/826 8-Bit NINV/INV 3-St Yes -15/64mA Reg 100MHz No Data, Master Reset, Output Enable & Clock EN Inputs 

74F841/842 10-Bit NINV/INV 3-St Yes -15/48mA Latch 100MHz No Data, Master Reset, Output Enable & LE Enable Inputs 

74F843/844 9-Bit NINV/INV 3-St Yes -15/48mA Latch 100MHz No Data, Master Reset, Output Enable & LE Enable Inputs 

74F845/846 8-Bit NINV/INV 3-St Yes -15/48mA Latch 100MHz No Data, Master Reset, Output Enable & LE Enable Inputs 

"Light-Load" Transceiver Functions 
74F545 8-Bit NINV AN3-St Yes -3/24mA None 7.0ns No 

BN 3-St Yes -15/64mA None 7.0ns No 

74F550/551 8-Bit NINV/INV BN 3-St Yes -15/64mA BN-Reg 10.Sns No AN -+ BN, ERROR , Status Registers, SOMHz 
AN 3-St Yes -3/24mA AN-Reg 10.5-ns No BN -+ AN, Multiple/Center Package GND Pins ** 

74F552 8-Bit NINV BN 3-St Yes -15/64mA BN-Reg 10.Sns Yes AN -+ BN, PARITY, ERROR , Status Registers 
AN 3-St Yes -3/24mA AN-Reg 10.5-ns Yes BN -+ AN, Multiple/Center Package GND Pins ** 

74F588 8-Bit NINV AN=3-St Yes -3/24mA None 7.Sns No 
BN 3-St Yes -15/64mA None 7.Sns No IEEE-488/GPIB w/ Line Termination Resistors 

74F620/623 8-Bit INV/NINV BN3-St Yes -15/64mA None 7.Sns No AN-+ BN 
AN3-St Yes -3/24mA None 7.Sns No BN-+ AN 

74F621/622 8-Bit NINV/INV BNOC Yes OC/64mA None 13.0ns No AN-+ BN 
ANOC Yes OC/24mA None 12.Sns No BN-+ AN 

74F640 8-Bit INV NB3-St Yes -15/64mA None 7.Sns No AN~BN 

74F641/642 8-Bit NINV/INV BNOC Yes OC/64mA None 13.0ns No AN-+ BN 
ANOC Yes OC/20mA None 12.0ns No BN-+ AN 

74F646/648 8-Bit NINV/INV NB3-St Yes -15/64mA 2 Reg 11.Sns No AN ~ BN, Registers for AN & BN Ports, 80MHz (min.) 

74F647/649 8-Bit NINV/INV NBOC Yes OC/64mA 2 Reg 19.Sns No AN ~ BN, Registers for AN & BN Ports, 40MHz (min.) 

74F651/652 8-Bit INV/NINV NB3-St Yes -15/64mA 2 Reg 12.Sns No AN ~ BN, Registers for AN & BN Ports, 80MHz (min.) 

74F653/654 8-Bit NINV/INV BN 3-St Yes -15/64mA BN-Reg 11.0ns No AN -+ BN, BN Port = 85MHz (min.) 
ANOC Yes OC/64mA AN-Reg 20.0ns No BN-+ AN, AN Port = 45MHz (min.) 

74F657 8-Bit NINV BN 3-St Yes -15/64mA None 8.0ns Yes AN-+ BN, PARITY, ERROR= -15/64mA 
AN 3-St Yes -3/24mA None 8.0-ns No BN -+ AN, Multiple/Center Package GND Pins 

74F861/862 10-Bit NINV/INV NB3-St Yes -15/64mA None 10.0ns No AN~BN 
74F863/864 9-Bit NINV/INV NB3-St Yes -15/64mA None 10.0ns No AN~BN 

74F1245 8-Bit NINV BN3-St Yes -15/64mA None 8.0ns No AN-+ BN, "Light-Load" Pin-for-Pin F245 Replacement 
AN 3-St Yes -3/24mA None· 8.0ns No BN-+ AN 

74F2951/2952 8-Bit INV/NINV NB3-St Yes -15/64mA 2 Reg 12.sns No AN ~ BN, Registers for AN & BN Ports, 80MHz (min.) ** 

NOTES: All parameters are worse--<:ase, unless otherwise speified 
3-St ~ 3-State 
oc ~ Open Collector 
Reg ~ LOW-to-HIGH Edge Clocked D-Type Register 
Latch ~ HIGH Logic Level on the Latch Enable Logic, Data Passes Directly Through D-Type Latch, 

~ HIGH-to-LOW Logic Level Transition of the Latch Enable, Data is Stored in the D-Type Latch 

** ~ These device utilize standard FAST input structures producing input currents of +20µ.A & -0.6mA 
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Major "Light-Load" Input Features 
• Patented "Light-Load" NPN Input Structure 

Normal Input Pins = ± 20µA per input 

Transceiver 1/0 Pins = ± 70µA per 1/0 pin 

Primarily Capacitive Loading = < 10pF 

• Ideal for MOS CPU, Peripherals & Semi-custom Bus Interfaces 

• Patented Turn-OFF Speed-up Circuit 

• No Significant Speed Disadvantage -- Standard 74F Speeds 

• PC Board Transmission Line Drive Capability: -15/64mA loH/loL 

• "Broadside" Design in 20-, 24- and 28-Pin Slim-DIP Packages 

• "Light-Load" Family Includes: 
19 Buffers and Line Driver Parts 
19 Shift Register, Register & Latch Parts 
19 Transceivers (No Storage) 
8 Dual Registered Transceivers 
7 Arithmetic Functions 

Introduction 
The Signetics 74F "Light Load" product line is a high performance, 
TTL bus compatible series of very low input bias current ( ± 20µA), 
buffer/driver, transceiver, register, multiplexer and arithmetic MSI 
functions. The patented "Light Load", ± 20µA NPN input structure, 
shown in Figure 215-1, combined with a unique input speed-up 
circuit (also patented) makes this product line ideal for interfacing 

Figure 2a. Actual Vee 

with all MOS devices, without any speed degradation. When com
pared to the hL of standard FAST inputs of 600µA (larger for some 
other logic families) this "Light Load" input shows a 30: 1 reduction 
in hL loading (600µN20µA). 

These devices were specifically designed to meet the requirements 
of buffering low output drive MOS VLSI/LSI devices from the 
rigorous loading environment PC board/mother-board busses and 
system back planes. The "Light Load" Inputs and improved speed 
performance make this product line ideal for interfacing to low out
put drive capability, slower MOS CPU, peripherals and · semi-cus
tom chips used in most state-of-the-art logic designs today's. Using 
these "Light Load" Input bus products, MOS chip outputs will only 
have to drive the small amount of distributed PC trace capacitance 
and inductance loading. The MOS device output drive capability 
isn't wasted on drivers/transceivers with large DC input current 
drive requirements. 

See Table 215-1 for a complete listing of the part numbers and 
functions of the "Light Load" product line. 

"Flow-Through" Design 
Figure 215-2 illustrates the pin configurations of the 74F84X 
Latched Buffer Series. Notice that all of the "Light Load" Input data 
bus products use a "Flow-Through" design which allows logic sig
nals to flow into one side and out of the other without crossing or 
folding back on signal paths such as the 74F24X octal series. Com
paring the physical PC board signal bus path layout required for 
the 74F845 Octal Registered Buffer to that of the zig-zag signal 

Figure 2b. Simplified Vee 

INV 
or 

Input NINV 

08 

Figure 215-1. The "Light-Load" and Speed-Up Circuit Input Structure (Actual & Simplified) 
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Figure 215-1c. Future "Light Load" PNP Input 

path of the 74F240 Octal Inverting Buffer, you will see the sig
nificant advantages of the this product line's "Flow-Through" design 
in simplifying the design and layout of large, bus-oriented PC 
boards. 

The "Light Load" Input product line combines "Flow-Through" 
design, high speed performance and high functional density into 
20-, 24-and 28-pin, 300-mil Slim-DIP packages significantly reduc
ing system propagation delays, parts count, power dissipation, PC 
board area/complexity and, therefore, total cost while enhancing 
total system reliability. 

F841/2 F843/4 F845/6 

OE OE OEO 
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Input Structure - Differential Amplifier 
Figure 215-1 shows the circuit diagram of the patented "Light 
Load" NPN Input (01/3, R6 & 04) and the Turn-OFF Speed-Up Cir
cuit (02, 02 & 03). This input structure is actually a linear differen
tial amplifier consisting of 01, 04 and a constant current sink 
made up of 03/4/5 and R1/2/3. The input bias current of this 
amplifier is less than ± 20µA for V1 between o.ov and 5.5V. The 
Turn-OFF Speed-Up circuit (D2/Q2/D3) quickly discharges Q6's 
base-collector stored-charge to ground. The following analysis as
sumes room temperature and 5.0Vcc operation. 

The 01 's base is the input side of the differential amplifier and 
D4's anode is the reference side. When the input is HIGH (2.0V), 
01 is turned-ON and ICE plus IBE current flows into Q3's constant 
current sink network of ~600µA. Since D4's anode is clamped at 
1.3V to 1.4V by the VeE of 06 plus DB's voltage drop, and since 
01 's emitter voltage is pulling the cathode of 04 up to greater than 
~ 1.4V (the 2.0V1H minus 01 's 0.6VsE), R6's (6K) current can not 
flow through 04 and forward biases Q6's base-emitter. 

Since 06 is a Schottky clamped transistor, it has a VcEsat ~o.sv. 

When 06 is turned-ON by R6, the voltage at its collector drops to 
~o.9V from ground (adding in 08 voltage drop) which turns-OFF 
the output totem-poll pull-down driver transistors and turns-ON the 
pull-up. This topic will be discussed in more detail in the next sec
tion (Refer to Figure 215-3). 

Input Structure - Constant Current Sink 
The constant current sink produced by 03/4/5 and R1/2/3/4/5 sinks 
a relatively constant 600µA to ground. This "current mirror" circuit 
drives the base-to-ground voltage of 03 and Q5 to 05 VBE plus the 
voltage drop across R3. Since Q3 and Q5 are identical, the voltage 
drops across R1 will equal that of R3. Therefore, the current 

F845/6 F843/4 F841/2 

Vee Vee Vee 
DO DO OE1 let ~ mi OE2 00/00 00/00 
D1 D1 DO llJJ tm 00/00 01/01 01/01 

D2 D2 D1 la: ~ mi 01/01 02/02 02/02 
D3 D3 D2 IUJ ~ tm 02/02 03/03 03/03 
D4 D4 D3 III ~ UQI 03/03 04/04 04/04 
D5 D5 D4 Im ~~ tJJ 04/04 05/05 05/05 
D6 06 D5 ICD ~ tE 05/05 06/06 06/06 
D7 D7 D6 l[]j ~~ bi:l 06/06 07/07 07/07 
D8 D8 D7 l[]j ~ t!J 07/07 08/08 08/08 
D9 MR MR I~ ~ IE EN EN 09/09 

GND GND GND I~ 

~ 
tl!J LE LE LE 

1 l Di1 Pil J J I .I 

Figure 215-2. 74F84X Latched Buffer Pin Configurations 
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through R1 equal.the current through R3 times the ratio of R3:R1. 

The base bias currents for 03 and 05 is supplied by 04. Because 
of the relatively high 13s of 03 and 05 (>50), their base currents of 
~ 10µA do not significantly effect the currents through R3 and R1 
(13 or BETA = transistor current gain). At 25°C and Vee = 5.0V, 
R3's current is approximately equal to: 

IR3 = [Vee - (VBE-04 + VBE-05)]/(R3 + RS) 

IR3 = (5.0V-1.2V)/(50!1 + 6000!1) =: 600µA 

Therefore: 

leE-03 =: IR1 = IR5 • (R3/R1) =: 600µA 

With 01's 13 also greater than 50, the HIGH logic level input bias 
current is less than 20µA: 

loH = leE-03/BETA01 =: 600µ.A/>50) < 12µA 

The "Light Load 11 PNP Input 
We will soon be introducing• a new product line of "Light Load" 
PNP devices. One of the first products will be the 74F821 through 
74F826 Registered Buffers which will have the same pin configura
tions and options as the. 74F841 through 74F846 Latched Buffers 
(See Figure 215-2). The 74F82X series will provide a positive-going 
edge triggered clock input to its 8-, 9- and 10-bit register storage 
parts versus the 74F84X series' HIGH level Latch Enabled latches. 

With Signetics' latest oxide-isolated process, a new, high perfor
mance "Light Load" PNP input structure will soon be available. This 
new PNP input, shown in Figure 215-1c, provides a high im
pedance AND input structure versus the NPN input OR input and 
reduces the chip power dissipation by eliminating the requirement 

Figure 3a. 

INV 
or 

NINV 

TE Vee 

BN 
Output 
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for a constant current source for each input. 

The PNP input is still a differential amplifier with the cathode of 03 
referenced to 2 VBE voltage drops from ground. When the input is 
HIGH (V1H :2!:. 2V), no 01 emitter-base current can flow because the 
anode of 03 is clamped to the 2 VsE. As 04 forward biased with 
the current from R1, the output driver transistor (06) turns ON. 
When the input is .LOW (V1L ~ 0.8V), 01 's emitter-base junction is 
forward biased which turns ON the 13 amplified emitter-collector 
current of 01. When 01 is ON, the anode of 04 is clamped OFF by 
the input V1L voltage plus 01's emitter-base drop (V1L +01VBE 
~ 0.8V + 0.6V = 1.4V). Therefore, the input threshold at the base 
of 01 is = 1.4V (2 VeE) at 2s0 e. 
With the 13 of 01 typically greater than 100, the V1L input bias cur
rent is guaranteed to be less than 20µA. With the input HIGH, the 
input leakage is also guaranteed to be less than 20µA The f3 
amplification of 01 is basically the only difference between this 
PNP input's 20µA llL and the standard diode input's llL of 600µ,A. 

When the base of 01 is switched LOW, the Schottky diode 03 
provides a turn-OFF speed-up path to ground which quickly dis
charges the base of the driver transistor (06). 

Output Structures 
A characteristic example of the output structures found throughout 
the 74FXXXX Light Load Product Line is the 74F657 Parity Bus 
Transceiver which has two basic output designs. Figure 215-3 il
lustrates the 74F657's output structure designs of these output 
structures: AN Port's output (Figure 3b) is guaranteed to handle 
-3/+24mA (2.4/0.5V VoHNoL), and the BN Port (Figure 3a) can 
drive greater than -15/+64mA (2.0/0.55V VoHNoL). The AN port is 

Figure 3b. RE 

INV 

Vee 

AN 
Output 

-3/24mA 

Figure 3. Two Typical "Light-Loac;I Output" Structures (74F657) 
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Table 215-1. 74FXXXX qg_ht Load Input Products 
Part Broad- loH/loL 

Number #-Bits Polarity Output Side min Storage Speed Parity Comments 

"Lig_ht-Load" Buffers and Line Drivers 
74F125/6 4-Bit NINV 3-St No -15/64mA None 6.5ns No Separate output enables (F125 = EN & F126 = EN) 
74F365/6 6-Bit NINV 3-St No -15/64mA None 7.5ns No Common output enable 
74F367/8 6-Bit INV 3-St No ~15/64mA None 7.5ns No Two output enables controlling 3 outputs each 
74F455/6 8-Bit INV/NINV 3-St Yes -15/64mA None 7.5ns Yes Multiple/Ctr Package GND Pins, 2.E, 2,o = -15/64mA 
74F540/1 8-Bit INV/NINV 3-St Yes -15/64mA None 7.5ns No Broadside Pinout of F240 
74F655N6A 8-Bit INV/NINV 3-St Yes -15/64mA None 7.5ns Yes kE, 2,o = -15/64mA 
74F804/1804 6-Bit 21-NAND 3-St No -48/48mA None 4.0ns No PNP Hex 2-lnNAND Gate, F1804 has Ctr Supply Pins 
74F805/1805 6-Bit 21-NOR 3-St No -48/48mA None 4.0ns No PNP Hex 2-lnput NOR Gate, F1805 has Ctr Supply Pins 
74F808/1808 6-Bit 21-AND 3-St No -48/48mA None 5.0ns No PNP Hex 2-lnput AND Gate, F1808 has Ctr Supply Pins 
74F827/8 10-Bit NINV/INV 3-St Yes -15/64mA None 9.0ns No 
74F832/1832 6-Bit 21-0R 3-St No -48/48mA None 5.5ns No PNP Hex 2-lnput OR Gate, F1832 has Ctr Supply Pins 
74F1240/1 8-Bit INV/NINV 3-St No -15/64mA None 6.5ns No Light Load pin replacements for F240/1 
74F1244 8-Bit INV/NINV 3-St No -15/64mA None 7.0ns No Light Load pin replacements for F244 
74F30240/4 8-Bit INV/NINV oc Yes OC/160mA None 15.0ns No Octal, 300 PC Board Data Transmission Line Driver 

"L!g_ht-Load" Re_g_isters and Latches 
74F166 8-Bit NINV 3-St Yes -1/20mA S/R 110MHz No Serial/Parallel -In, Serial-Out 
74F195 4-Bit NINV 3-St Yes -1/20mA S/R 110MHz No Serial/Parallel -In, Serial-Out 
74F273 8-Bit NINV 3-St No -1/20mA S/R 120MHz No D-Type Flip-Flops 
74F377 8-Bit NINV 3-St No -1/20mA S/R 100MHz No D-Type Flip-Flops 
74F595 8-Bit NINV 3-St Yes -3/20mA S/R 80MHz No S or P-ln, Serial-Out w/D-Register Output Storage 
74F597 8-Bit NINV 3-St Yes -3/20mA S/R 80MHz No Sor P-ln, Serial-Out w/D-Register Input Storage 
74F598 8-Bit NINV 3-St Yes ~/20mA S/R 80MHz No F597 w/Multiplexed Inputs and Outputs 
74F821/2 10-Bit NINV/INV 3-St Yes -15/64mA Reg 100MHz No Data, Master Reset, Output Enables & Clock EN Inputs 
74F823/4 9-Bit NINV/INV 3-St Yes -15/64mA Reg 100MHz No Data, Master Reset, Output Enables & Clock EN Inputs 
74F825/6 8-Bit NINV/INV 3-St Yes -15/64mA Reg 100MHz No Data, Master Reset, Output Enables & Clock EN Inputs 
74F841/2 10-Bit NINV/INV 3-St Yes -15/48mA Latch 100MHz No Data, Master Reset, Output Enables & LE Enable Inputs 
74F843/4 9-Bit NINV/INV 3-St Yes -15/48mA Latch 100MHz No Data, Master Reset, Output Enables & LE Enable Inputs 
74F845/6 8-Bit NINV/INV 3-St Yes -15/48mA Latch 100MHz No Data, Master Reset, Output Enables & LE Enable Inputs 

"L!g_ht-Load" Transceivers/Latched or Re__g_istered Transceivers 
74F545 8-Bit NINV AN=3-St Yes ~/24mA None 7.0ns No Pin-for-Pin Replacement for the Intel 8286 

BN=3-St Yes -15/64mA None 7.0ns No 
74F588 8-Bit NINV AN=3-St Yes -3/24mA None 7.5ns No 

BN=3-St Yes -15/64mA None 7.5ns No IEEE-488/GPIB w/ Output Line Termination Resistors 
74F620/23 8-Bit INV/NINV BN=3-St Yes -15/64mA None 7.5ns No AN ++ BN, AN= -3/24mA 
74F621/22 8-Bit NINV/INV BN=OC Yes OC/64mA None 13.0ns No AN ++ BN, AN= OC/24mA 
74F640 8-Bit INV NB=3-StYes -15/64mA None 7.5ns No AN++ BN 
74F641/42 8-Bit NINV/INV NB=OC Yes OC/64mA None 13.0ns No AN++ BN 
74F646/48 8-Bit NINV/INV NB=3-StYes -15/64mA 2-Reg 11.sns No AN ++ BN, Registers for AN & BN Ports, 80MHz (rhin.) 
74F647/49 8-Bit NINV/INV NB=OC Yes OC/64mA 2-Reg 19.5ns No AN ++ BN, Registers for AN & BN Ports, 40MHz (min.) 
74F651/2 8-Bit INV/NINV NB=3-StYes -15/64mA 2-Reg 12.5ns No AN ++ BN, Registers for AN & BN Ports, 80MHz (min.) 
74F653/4 8-Bit NINV/INV BN=3-St Yes -15/64mA BN-Reg 11.0ns No AN ---+ BN, BN Port = 85MHz (min.) 

AN=OC Yes OC/64mA AN-Reg 20.0ns No BN ---+ AN, AN Port = 45MHz (min.) 
74F657 8-Bit NINV BN=3-St Yes -15/64mA None 8.0ns Yes AN ++ BN, PARITY 1/0, ODD/EVEN In & ERROR Out 
74F861/2 10-Bit NINV/INV NB=3-StYes -15/64mA None 10.0ns No AN++ BN 
74F863/4 9-Bit NINV/INV NB=3-StYes -15/64mA None 10.0ns No AN++ BN 
74F1242/3 8-Bit INV NB=3-St No -15/64mA None 7.5ns No AN ++ BN, Light Load pin replacements for F240/1 
74F1245 8-Bit INV NB=3-StYes -15/64mA None 6.5ns No AN ++ BN, Light Load pin replacements for F245 
74F30245 8-Bit NINV BN=OC Yes OC/160mA None 15.0ns No Octal, 300 Transmission Line Drive, BN = 0.6mA hL 

AN=3-St Yes -3/24mA None 7.0ns No AN "Light-Load" Inputs 
74F30640 8-Bit INV BN=OC Yes OC/160mA None 15.0ns No Octal, 300 Transmission Line Drive, BN = 0.6mA hL 

AN=3-St Yes -3/24mA None 7.0ns No AN "Light-Load" Inputs 

"L!g_ht Load" Arithmetic Functions 
74F85 4-Bit INV/NINV 3-St No -1/20mA None 14.sns No 4-Bit Magnitude Comparator 
74F280NB 9-Bit NINV 3-St Yes -1/20mA None 14.5ns Yes Parity Generator/Checker, "B" is faster than "A" version 
74F604/5 16-Bit NINV 3-St/OC Yes -3/24mA D-Reg 80MHz No Dual 8-Bit Registered Octal Multiplexer 

NOTES: ~arameters are worse-case, unless otherwise speified 
t => 3-State 

OC => 08en Collector 
Reg => L W-to-HIGH Edge Clocked 0-Type Register 
Latch => HIGH Logic Level on the Latch Enable Logicta°ata Passes Directly Through 0-T~e Latch, 

=> HIGH-to-LOW Logic Level Transition of tlie tch Enable, Data is Stored m the Type Latch 
S/R => Shift Register 
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designed to drive the chip side of the PC board to backplane inter
face, while the BN Port is capable of driving PC board data trans
mission lines and back plane signal line with a characteristic im
pedance as low as 700. 

Referring back to Figure 215-1a, the base drive current for 
09/10/11 comes from either R6 for an inverting output or R7, if the 
output is non-inverting. For the inverting case, 04 is back-biased 
when the base voltage applied to 01 ( ~ 2.0VoH) and 09 base 
drive is supplied from R6. 09's base is clamped at the sum of 
base-emitter forward biased voltage drops of 09/10/11 and 012. 
Q12's base drive primarily comes from R10/11/12 when 09/10/11 
are ON. 

When 09/10/11 begin to turn-ON, the base drive for 012 must first 
overcome the R13/D13 base clamp before current can flow into 
Q12's base. During the output voltage HIGH to LOW transition, this 
delay minimizes totem-pole feed-through current into the ground 
lead by allowing the collector of 011 (Phase Splitter Transistor -
0Ps) Jo pull down toward 1 VsE + 1 VcEsat and, thereby, turning
OFF the 013/14 darlington totem-pole output pull-up driver before 
012 completely turns-ON. 

When the gate input switches from V1H to V1L ( s; o.sV), the charge 
stored in 02 discharges through the base-emitter of· 02. 02 
(through 03) quickly pulls the bases of 09/10/11 toward ground. 
When the collector of. 09 rises high enough (~ 1.3V) to forward 
bias the 012 base clamping network of D9/R8/R9/Q7/Q8, 012 is 
quickly turned-OFF before the 013/14 totem pole pull-up can 
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turn-ON. This design minimizes feed-through ground during the 
output voltage LOW to HIGH transition. 

The 3-state, totem-pole output structures of both the AN and BN 
ports have Schottky blocking diodes, 015, in their pull-ups. Their 
purpose is to block leakage current from flowing into the outputs 
when Vee is either open or shorted to ground. These diodes will 
not let current flow until the output voltage reaches 5.5V. 

The las limiting resistors, R15, limit the amount of current that can 
be sourced from the HIGH to ground. Note that R15 is 120 for the 
BN outputs and 300 for the AN outputs. Therefore, under the same 
conditions, the BN output pull-up structure will be able to source 
2.5 time more current than the AN outputs. 

Minimizing Ground Bounce 
Refer to Application Note AN213 - 74F30XXX Family Applications 
for a detailed discussion of "ground-bounce" and internal noise 
generation due to reduced ground lead inductance. When a TTL 
output switches from LOW to HIGH or HIGH to LOW some feed
through or crossover current will be injected into the ground lead 
of the IC while both the pull-up and pull-down output drive struc
tures are ON simultaneously. The larger the number of switched 
outputs the larger the feed-through current and "ground bounce." 

"Ground bounce" directly effects the input threshold of a gate and, 
therefore, its noise sensitivity. The newer output structure design 
used in the "Light Load" NPN Input Product Line allow all outputs 
to switch simultaneously with minimal "ground bounce." 
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Signetics Arbitration In Shared Resource Systems 
FAST Products 

Application Note 
INTRODUCTION 
The need for more powerful and faster sys- shared resources. Various bus architectures 

terns gave birth to multiprocessing and multi- in existence today have different ways of 

tasking systems. Butto achieve this, cost and doing this. 

reliability were not to be sacrificed. To reduce 

cost it is vital to share resources, but to do so No matter what the protocol of a specific bus, 

requires reliable means of arbitration. In a 

multiprocessing system, a single bus may be 

shared between various processors or intel

ligent peripherals. The resources shared by 

processors (Figure 1) are generally termed 

as global resources and those shared be

tween the local processor and the peripher

als (Figure 2) are typically known as local re

sources. Whether local or global, there al

ways exists a protocol that will connect and 

disconnect various devices to and from the 

there is always a method which dictates how 

arbitration shall be performed between two or 

more devices. Some systems employ syn

chronous arbitration and some use an asyn

chronous approach. The third option is not to 

use arbitration at all, but instead to employ 

time-multiplexing. This is used mainly in data 

communications by dividing the common 

media into various time slots. Each proces

sor (station) is assigned a predetermined 

time for using the media. If the station does 

not need to use the media during its assigned 

time-slot, it may pass control to the next 

station. This obviously results in an inefficient 

use of the bus bandwidth. 

Synchronous and asynchronous arbitration 

have their advantages and disadvantages, 

and are both used in system designs. Some 

applications may even use a combination of 

the two. Generally, synchronous arbitration 

is used in systems where the designer can 

take the time to synchronize signals with the 

master clock. In synchronous arbitration the 

request is sampled on a clock edge, and 

therefore if it is asserted close to, but after the 

sampling clock edge, it will not be recognized 
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until after .a whole clock cycle. Todays appli

cations, where speeds are being pushed to 

their limits may not find that an optimal solu

tion. Therefore more and more designers 

tend towards asynchronous arbitration be

cause it is much faster on the average. Since 

applications vary drastically from one to an

other, some may be better served by first

come-first-serve arbitration, some with fixed 

priority and some with dynamic priority. 

In a first-come-first-served scheme as the 

name implies, the request to be asserted first 

is selected first. All other requests made after 

the first are queued in their respective order 

of assertion. After the current request is serv

iced, the request asserted second will be. se

lected and so on. If the request just serviced 

is asserted again, before all other active re

quests are serviced, it will be placed at the 

end of the queue. In a fixed priority method all 

inputs have a hard-wired priority and cannot 

be changed. In a dynamic priority assignment potential problem. Briefly the suggestions 

the user can change the priority depending consist of using very fast flip-flops (with very 

upon the system needs. For example, proces- small set-up and hold times), using multiple 

sors performing vital tasks may be placed at a flip-flops and delay lines and designing of 

higher priority as compared to processors metastable-hardened flip-flops. Please note 

doing background tasks. that a metastable-hardened flip-flop does not 

necessarily mean that it will never enter a 

Arbitration, whether synchronous or asyn- metastable state, but rather it is a flip-flop that 

chronous, always brings up the question of is highly optimized to be used in applications 

"metastability". A hard fact that relates itself all where the system designer can not guaran

the way back to the beginning of the history of tee the minimum set-up and hold times speci

efectronics. In. its· simplest definition it is the tied by the manufacturer. Since, as of today, 

state of a flip- flop that is neither a logic"1" or the design of a metastable free flip-flop is not 

alogic"O", andisaresultofviolationsofitsset- practically possible, the next best thing that 

up and hold times. This condition must be could be done is design of a flip-flop with sig

allowed and dealt with in arbitration and syn~ nificantly reduced set-up and hold times and 

chronization designs. reduced propagation delays. This will ensure 

reduced probability of being in a metastable 

Metastability state. Since we still will have some probabif

Various publications have talked about this ity of not meeting the minimum set-up and 

subject and given recommendations for re- hold times and potentially being in a metas

ducing but not completely eliminating this table state, another requirement to be im-

r-~~~~~~,..~~~~--..~~~~~~~---1 ADDRESS 
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posed on this flip-flop would be to hold its 74F786· 4-lnput Asynchro- chronousbusarbiterdesignedtoaddressthe 

previous state and not to propagate this inva- nous Arb lte r needs for real-time applications, where arbi-
lid state to its outputs until it has decided to 

settle in a "O" or a "1" state. By doing so it 

could be guaranteed that the outputs of a flip

flop will never be in an undetermined state 

even though the flip-flop may internally be in 

a metastable state. The penalty that the user 

would expect to pay in such a design will be 

a propagation delay that can extend beyond 

the maximum specified in the data sheet. 

A 
B 
c 
D 

The key consideration when arbitrating for 

shared resources is that access may not be 

granted to more than one device at a given 

time. If this could be guaranteed, it would 

improve reliability. This application note de
scribes a product from Signetics, which 

guarantees against simultaneous grants and 

does so at very high speeds. The Signetics 

74F786 (Figure3) is a general purposeasyn-

tration is desired between multiple devices 

sharing common resources. The design goal 

was to provide for a device, the outputs of 

which could be guaranteed against logic 

hazards (glitches), metastability and that no 

more than one output could be active at a 

given time. The arbiter has four Bus Request 

(BR") inputs which allow arbitration between 

two to four asynchronous inputs. The priority 
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Figure 3: 74F786 logic diagram 
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is determined on a first-come-first-served 

basis. Corresponding to each input is a sepa

rate Bus Grant (BG") output which indicates 

which one of the request inputs is served by 

the arbiter at a given time. All these outputs 

are enabled by a common enable (EN) input. 

Also included on-chip, is a general purpose 

four-input AND gate which may be used to 

generate a bus request signal (Figures 2) or 

as an independent AND gate. 

Since the Bus Request inputs have no inher

ent priority, the arbiter assigns priority to the 

incoming requests as they are received. 

Therefore, the first request asserted will have 

the highest priority. When a Bus Request is 

received, its corresponding Bus Grant be

comes active, provided EN is LOW, and no 

other Bus Grant is active. Typically, a Bus 

Grant is selected in 6.6 nsec from the time of 

assertion of a request input. If additional Bus 

Requests are made after the first request 

goes LOW, they are queued in their respec

tive order. When the first request is removed, 

the arbiter services the request with the next 

highest priority, based upon a first-come

first-served algorithm. 

Metastable-Free Outputs 
The 74F786 logic diagram (Figure 3) con-

sists of two sections: the arbitration section 

and the decoding/output section. Within the 

arbitration section lie six independent 2-input 

arbiters each of which arbitrates between the 

two Bus Request (BR") inputs connected to 

that specific arbiter. Each 2-input arbiter is 

comprised of two cross-coupled NOR gates, 

an EX-OR gate and two AND gates. The 

cross-coupled NOR gates are designed so 

that they are securely latched when a 

schottky diode voltage difference appears 

between the outputs of these NOR gates. 

The EX-OR gate is designed so that its output 

will remain LOW until there is at least 1 Vbe 

difference between its inputs. This creates a 

noise-margin of 1 Vbe (base to emitter volt

age )-1 Vsky (schottky voltage) "' 0.3 Volts 

and assures that the output of the EX-OR will 

not go HIGH until after the two NOR gates 

have resolved any contention problems. This 

guarantees that neither of the outputs of a 2-

input arbitercan be in a metastable state, and 

also that both outputs cannot be high simul

taneously. As is clear from Figure 3, the first 

2-input arbiter is responsible for deciding be

tween the BR, and BR, inputs. Since both 
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AND gate outputs cannot be high at the same 

time, the other three possible configurations 

are; First, AND gate1 is HIGH indicating that 

BR, arrived at the latch before BR
2 
(desig

nated 1/2); second, AND gate2 is HIGH 

indicating BR2 arrived before BR, (desig

nated 211) and third both AND gates are 

LOW indicating that neither BR, nor BR, has 

been latched. 

Glitch-Free Outputs 
The decode section of the 'F786 is respon-

sible for insuring that the outputs do not glitch 

or produce a logic hazard. While there are 

three possible Karnaugh mappings, to pro

duce an optimum decode section with a 

minimum number of transistors and bal

anced propagation times, the mapping in 

Table 1 was chosen. Solving Table 1 for BG,-

BG4yields the following equations: 

BG,=1/2.1/3.114+ 1/2.1/3.3/4+ 1/2.1/4.4/3 

BG
2
=2/1.213.214+211.213.3/4+211.214.4/3 

BG
3
=3/1.3/2.3/4+ 1/2.3/1.314+211.3/2.3/4 

BG.=4/1.4/2.4/3+ 1/2.4/1.4/3+211.4/2.4/3 
To see if a glitch can occur let's take the worst 

possible case, that is, let BR, beat BR., 2 beat 

3, 3 beat 4 and 4 beat 1 (a possible situation 

when all inputs are asserted simultaneously). 

Also, let's have the outputs of the arbitration 

section switch sequentially. Initially, all the 

variables in the equations are false (remem

ber, the outputs of the arbitration section 

have three possible states). First, when 1/2 

goes true 2/1 must remain false. This elimi

nates several terms from playing a role in 

deciding which output becomes active. In 

fact, BG
2
has been removed from the list and 

is no longer a contender. At this point, while 

all the outputs are high (inactive) we have de

cided that BG
2 

will remain inactive. This 

leaves us with the following equations. 

BG,=1/2.1/3.1/4+1/2.1/3.3/4+1/2.1/4.4/3 

BG3=3/1.3/2.3/4+1/2.3/1.3/4+~ 
BG,=4/1.4/2.4/3+1/2.4/1.4/3+~ 
Similarly when 2/3 goes true 3/2 must remain 

false, which further eliminates a term from 

thus set of 3 equations. 

BG,=1/2.1/3.1/4+1/2.1/3.3/4+1/2.1/4.4/3 

BG3=~+1/2.3/1.3/4+~ 
BG.=4/1.4/2.4/3+1/2.4/1.4/3+~ 
Now when 3/4 goes true 4/3 must remain 

false. This eliminates BG.from the contend

ing list and the contest now is between BG, 

and BG
3
as indicated from the following equa

tions. 

BG,=1/2.1/3.1/4+1/2.1/3.3/4+~ 
BG3=~1/2.3/1.314+~ 
When 4/1 goes true 114 must remain false. 

1/3 
~ 

1/2 
~ 

2/4 [
1/4[ 

2/3 

3 1 3 3 

3 1 2 2 

3 1 2 2 

1 1 2 2 

1 1 2 2 

4 4 2 2 

3 1 3 3 4 4 2 2 

3 1 3 3 1 1 4 4 

3 1 2 2 1 1 4 4 

3 1 2 2 4 4 4 4 

. 

3 1 3 3 4 4 4 4 

3/4 

Table 1: 74F786 Karnaugh mappings 
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Arbitration In Shared Resource Systems 
Still no decision has been made and is de

pendent on the two 2-4 and 1-3 latches not 

taken into account yet. In this case the 2-4 

latch status is a don't care, so the outcome of 

the 1-3 latch dictates the Bus Request 

granted. 

BG,=1/2.1/3.3/4 

BG
0
=1/2.3/1.3/4 

If the 1-3 latch settles in the 1/3 state BR
1
gets 

the grant, and with 3/1 remaining false, BG
0 

will remain inactive. Similarly if the 1-3 latch 

goes to the 3/1 state BR
0 

gets the grant, and 

with 1/3 remaining false BG, will remain inac

tive. 

Notice that the Bus Grant was given in this 

latch 3-4 changes from 3/4 to 4/3 and hence 

BR. steals the grant (with 1/2.4/1. 4/3). This 
concludes that if three or more requests are 

asserted precisely at the same time, and one 

of them is removed prior to being serviced, it 

may cause premature termination of the 

present grant and assertion of another grant. 

Therefore, when using three or more Bus 

Requests it is not advised to remove a re

quest before being serviced. On the other 

hand, arbitration between two requests does 

not have this restriction. The user if neces

sary, may decide to remove an ungranted 

request at his discretion. 

Extended Propagation Delays 
Since the outputs of the six 2-input arbiters 

case without regard to the 2-4 latch. In fact, a can not display a metastable condition, the 

quick review shows that neither the 2-3 latch 

nor the 1-4 latch played a role in making the 

decision. Each grant is dependent on the 

state of three latches. By the nature of the 

encoding logic, as the three activating 

latches are switched, three outputs are 

forced to remain in an inactive state. This 

insures a glitch-free output. 

Bus Grant outputs can not display a metas

table condition because the decoding/output 

section does not have any storage element to 

go metastable. Even though the Bus Grant 

outputs can't go metastable, the cross

coupled NOR gates can. To determine the 

metastability characteristics of these NOR 

gates, the 'F786 was evaluated by Mr. Tho-

Application Note 
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Time Between Package Unresolved 

(MTBPU) with the relative arrival times of the 

two input signal transitions uniformly distrib

uted, the following formula is used: 

MTBPU= (exp(t'/'t))/(T
0
(lnput 1 rate)(lnput 2 

rate)). 

Where: 

t'= Time given to resolve contention between 

inputs after they are asserted and 't and T
0 

are device parameters derived from tests 

and can most nearly be defined as: 

't= A function of the rate at which a latch in a 
metastable state resolves that condition. 

& T
0
= A function of the measurement of the 

propensity of a latch to enter a metastable 

state. T
0 

is also a very strong function of the 

normal propagation delay of the device. 

Solving for t', the resolving time measured 

from the arrival of the first input, and setting 

up the equation so the value of T
0
in Table 2 

(given in nsec.) can be substituted directly is: 

t'=('t)ln[(T
0
)(3E14)). 

The implication of the above equation is that, 

even though typical propagation delay 

mas J. Chaney of Washington University in through the arbiter is about 6.6nsec, conten-

Let's assume that in the example above, the 

1-3 latch goes to the 1/3 state and hence BG, 

is asserted. At this time the other five latches 

in the circuit will be in 1 /2, 4/1, 2/3, 2/4 and 3/ 

St. Louis, Missouri, who is considered to be a 

leading expert in this field. Table 2 gives of 

the 19 devices supplied to him, the test re

sults from the fastest, the slowest and a typi-

4 states. If at this point BR
0 
is removed, then cal package. In order to determine the Mean 

Package Latch Output 
't (nsec) T0 (nsec) h (nsec) 

Measured 

1-2 13 .38 175E2 6.6 
1-3 13 .39 79E2 6.6 

FASTEST 1-4 13 .39 69E2 6.6 
2-3 12 .38 109E2 6.6 
2-4 12 .39 68E2 6.6 
3-4 11 .38 181E2 6.6 

1-2 13 .44 34E2 6.6 
1-3 13 .44 17E2 6.6 

SLOWEST 1-4 13 .43 26E2 6.6 
2-3 12 .44 16E2 6.6 
2-4 12 .46 8E2 6.6 
3-4 11 .44 29E2 6.6 

1-2 13 .41 56E2 6.6 
1-3 13 .42 24E2 6.6 

TYPICAL 1-4 13 .43 17E2 6.6 
2-3 12 .43 18E2 6.6 
2-4 12 .39 72E2 6.6 
3-4 11 .41 49E2 6.6 

Where h= typical propagation delay through the device. 

tion between inputs may extend this time 

significantly and can be calculated from 

Table 2. 

t' for 1 failure/century 
(Inputs at 1 OE6hz) 

16.6 
16.4 
16.4 
16.1 
16.5 
16.3 

18.1 
18.0 
17.8 
17.9 
18.5 
18.2 

17.3 
17.2 
17.5 
17.4 
16.6 
17.2 

Table 2: 74F786 test results for all latches for three packages. 
All tests with Vcc=S.Ovdc and at room temperature 
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INTRODUCTION 
UndercontractwithSignetics, Mr. ThomasJ. 
Chaney of Washington University, St. Louis 
tested a set of nineteen 74F786 samples 
(packages) to determine the metastable 
state recovery statistics for the circuits. The 
tests were conducted using a procedure de
scribed in a paper entitled "Characterization 
and Scaling of MOS Flip-Flop Performance", 
(section IV), by T. Chaney and F. Rosen
berger, presented at the CalTech Confer
ence on VLSI, Jan. 1979. The general test 
procedure was to test all 19 packages under 
one condition, then test the best, worst, and 
an average package in more detail. Accord
ing to Mr. Chaney, the test results from the 19 
packages formed one of the tightest group
ings that he had ever seen. As the parts were 
numbered, package No. 7 had the fastest 
resolving times, No.11 produced some of the 
slowest resolving times, and No.1 had re
solving times near the middle of the test 
results. This ranking of the test results from 
3 packages remained the same through out 
the balance of the test program, which sup
ports the complete testing of only 3 pack
ages. In general, the poorest performance 
resulted when the packages were heated to 
near 75 °C with Vee = 4.5vdc and the best 

performance resulted when the packages 
were cooled to near 0 °C with Vee = 5.5vdc. 

The variation within one package caused by 
the temperature and Vee changes was 
greater than the variation from package to 
package. It must be noted that none of the 
packages tested even approached the data 

1K Pin 4 

Pin 5 

10Mhz 
Pin 6 

10 Mhz 
Pin 7 

Pins 1,2,3, 15 

AN217 
Metastability Tests For The 7 4F786-
A 4-lnput Asynchronous Bus Arbiter 
Application Note 

sheet input to output worst case propagation 
delay of 10.Sns. All the packages tested for 
a single active output, had propagation de
lays of about 6ns. Typically, the parts with 
longer propagation delays also have slower 
resolving times. Thus one would expect that 
the delay time needed to have only one fail
ure in 32 years using a 1 On sec. propagation 
delay part would be much longer than a value 
derived from just adding 10-6=4 ns to the 
above calculations. Thus it appears that the 
poorest performance measured in this study 
should be considered a measurement at the 
edge of the typical range for 74F786 parts. 

It must also be noted thatthe tight grouping of 
this set of packages means that, when com
paring differences between these test re
sults, the measured error, as outlined in 
"Measured Flip-Flop Responses to Marginal 
Triggering", IEEETC, Dec. 1983, is signifi
cant. This is illustrated in association with 
Table 5. 

Test Program And Data 
Through out the test period, the connections 
to some of the package pins was as shown in 
Figure 1. The 4 input pins (1, 2, 3 and 15) to 
the AND gate were all grounded. The output 
of the AND, pin 14, was left open. The output 
enable EN pin (9) was grounded. The power 
ground pin (8) was grounded and the Vee 
power pin (16) was connected to Vee. The 4 
input pins to the arbiter (4, 5, 6 and 7) were 
treated as a group with two of the pins always 

Pin 13 (NC) 

Pin 14 (NC) 

Pin 12 (NC) 

Pin 11 

74F786 
51~30pF 

-
Pin 10 

receiving an input from the tester and the 
other two inputs always connected to Vee 
through 1 Kn resistors. For any arbiter input 
pair configuration, there are two outputs (of 
the set: Pins 10, 11, 12 and 13) active. These 
two active output pins are each connected to 
a grounded 510Q resistor, a grounded 30pF 
silvered mica capacitor, and a grounded 
scope probe (13pF). Thus each active output 
pin has a load of approximately soons to 
ground and 50pF to ground (43pF plus 5 to 
1 OpFwiring capacitor). In addition, the active 
output pin being tested was connected to the 
input of a comparator (3pF max.). The other 
input to this comparator was referenced to 
1 .5vdc. The 1 .5vdc reference voltage was 
not varied with Vee. The two arbiter input 
signals generated by the tester were nega
tive going pulses, each of the same width 
(approximately 100ns), which were time 
shifted relative to each other to produce 
metastable behavior in the arbiter circuit. 
This form of input causes only one of the two 
possibly active outputs to switch low. 

First Pass Through Packages 
The test conditions used for the selection 
process from the 19 packages is shown in 
Figure 1 with the results shown in Table 1. 
The values reported in Table 1 were calcu
latedwitht'(definedlater)at7.60and9.93ns. 
Note that the active inputs are pins 6 and 7 
and the output tested is pin 11. The last 
column of this table is the period, after two 
requests, required to assure that the pack-

Scope probe 
( 13pF) 

Scope probe 
( 13pF) 

Figure 1: Test set-up for the 74F786 
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Metastability Tests For The 7 4F786-
A 4-lnput Asynchronous Bus Arbiter 
age would fail to resolve less than once per 
century. These numbers are based on the 
assumption that the 2 inputs are not synchro
nized and both are running at 10mhz (a 
1 OOns clock period). It is assumed that the 
relative arrival times of the two input signal 
transitions are uniformly distributed over the 
clock period. The Mean Time Between 
Package Unresolved (MTBPU) is then: 

MTBPU = [exp(t'/'t]/[(T0 )(lnput1 rate)(lnput2 

rate)] 
Where: 
t'= Time given to resolve contention between 
inputs after they are asserted and 't and T 

0 
are device parameters derived from tests 
and can most nearly be defined as: 
't = A function of the rate at which a latch in a 
metastable state resolves that condition and 
T 0= A function of the measurement of the 

Package 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

't (ns) 

0.44 
0.44 
0.39 
0.46 
0.44 
0.40 
0.39 
0.46 
0.44 
0.46 
0.45 
0.45 
0.45 
0.45 
0.45 
0.43 
0.44 
0.39 
0.43 

Application Note 
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T0(ns) h (ns) t' for 1 failure/century 
(inputs at 1 OE6hz) 

17E2 6.6 17.8 
15E2 6.6 18.0 
12E2 6.6 16.6 
9E2 6.6 18.5 
9E2 6.6 17.7 
63E2 6.6 16.9 
103E2 6.6 16.6 
8E2 6.6 18.6 

22E2 6.6 18.1 
9E2 6.6 18.4 
18E2 6.6 18.5 
14E2 6.6 18.3 
11E2 6.6 18.3 
15E2 6.6 18.2 
11E2 6.6 18.2 
30E2 6.6 17.6 
16E2 6.6 18.0 

126E2 6.6 16.9 
31E2 6.6 17.8 

propensity of a latch to enter a metastable 
state. T0 is also a very strong function of the 

normal propagation delay of the device. Also 
one century = 3E9 seconds. 

Table 1: Test results for inputs on pins 6 & 7 and ouput 
measured at pin 11. V cc= 5.0vdc at room temperature. 
t' = 7.60 and 9.93ns Solving for t', the resolving time measured 

from the arrival of the first request, and set
ting up the equation so the value of T0 in Input Pins Latch Under Test Output Pins Active 
Table 1 (given in ns) can be substituted 
directly gives: 

t' = ('t)1n[(TO )(3E14)] 

4,5 
4,6 
4,7 
5,6 
5,7 
6,7 

Latch 1-2 13, 12 - test pin 13 
Latch 1-3 13, 11 - test pin 13 
Latch 1-4 13, 1 O - test pin 13 
Latch 2-3 12, 11 - test pin 12 
Latch 2-4 12, 1 o - test pin 12 
Latch 3-4 11, 1 o - test pin 11 

As a result of the first round of tests, three 
packages were selected for further testing. 
Package ?was selected as the fastest, pack
age 11 as the slowest, and package 1 as a 
typical package. Table 2: Arbiter Inputs and corresponding latches 

and output mapping 
Second Set Of Tests 
Using the logic diagram of the 74F786 (Fig
ure 2), it is possible to construct Table 2. Note 

from Table 2 that thus far, all testing has been 
conducted on latch 3-4 (pins 6 & 7). The 
second set of tests, conducted only on the 3 

Package Latch Output 
't (ns) T

0
(ns) h (ns) t' for 1 failure/century 

Number Measured (inputs at 1 OE6hz) 

7 1-2 13 .38 175E2 6.6 16.6 
7 1-3 13 .39 79E2 6.6 16.4 
7 1-4 13 .39 69E2 6.6 16.4 
7 2-3 12 .38 109E2 6.6 16.1 
7 2-4 12 .39 68E2 6.6 16.5 
7 3-4 11 .38 181E2 6.6 16.3 

11 1-2 13 .44 34E2 6.6 18.1 
11 1-3 13 .44 17E2 6.6 18.0 
11 1-4 13 .43 26E2 6.6 17.8 
11 2-3 12 .44 16E2 6.6 17.9 
11 2-4 12 .46 8E2 6.6 18.5 
11 3-4 11 .44 29E2 6.6 18.2 

1 1-2 13 .41 56E2 6.6 17.3 
1 1-3 13 .42 24E2 6.6 17.2 
1 1-4 13 .43 17E2 6.6 17.5 
1 2-3 12 .43 18E2 6.6 17.4 
1 2-4 12 .39 72E2 6.6 16.6 
1 3-4 11 .41 49E2 6.6 17.2 

Table 3: Test results for all 6 latches from packages 7, 11 
and 1. All tests with V cc= 5.0vdc and at room temperature 
July 18, 1988 
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packages selected from the first set of tests, 
involved testing each of the 6 latches in the 
package to select the poorest performing 
latch in each package. This step also in 
eluded testing each of the two active output 
pins for each input condition to selectthe path 
with the longest propogation delay. 

The results of this comparison testing is 
shown in Table3. The results from this Table 
indicate that latches 1-2 and 3-4 have longer 
propogation delays than the middle four 
latches. This propagation delay difference is 
less than 0.4ns. For each of the conditions 
tested and reported in Table 3, there is a sec
ond active pin that could have been used to 
measure the performance of the latch under 
test. For package 1 only, the other active pin 
was tested for each of the latchs. The results 
of this test are shown in Table 4. In theory, 
the results should be the same except for 
possible differences in propogation delay. 
The value of 't should be the same, but the 
value of T 

0 
could be different. In all 6 cases, 

the active pin previously not tested had a 
shorter propagation delay (function of T0) 

than the active pin that was tested. 

Table 4 also indicates something else. That 
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Arbitration Section 

Latch 1-2 

Latch 1-4 

Latch 2-4 

Latch 3-4 

Decode/Output Section 

1/2 

2/1 

1/3 

3/1 

1/4 

411 

8G3 

2/4 

412 

3/4 
8G4 

4/3 

Figure 2: 74F786 logic diagram 
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is the accuracy with which the data in this 
report can be interpreted. Note that 't varies 
as much as 0.05ns, which is within the 0.06ns 
measurement error range of the test equip
ment used. 

Package Latch Output 
't (ns) T

0
(ns) h (ns) r for 1 failure/century 

The results of the second ;et of tests are: 
(1) The 6 latches in each of the 3 selected 
packages behaved the same, relative to 
each other. 
(2) In all 3 packages, the latch selected is of 
little importance, therefore, Latch 1-2 was se
lected at random for further testing. 
(3) It was reasonable to continue with the 3 
selected packages and to restrict further 
testing to latch1-2 and to only record data 
from pin 13. 

Temperature And Power Sup
ply Variation Testing 

Number 
1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

Latch 1-2 
Latch 1-2 
Latch 1-2 

Latch 1-3 
Latch 1-3 
Latch 1-3 

Latch 1-4 
Latch 1-4 
Latch 1-4 

Latch 2-3 
Latch 2-3 
Latch 2-3 

Latch 2-4 
Latch 2-4 
Latch 2-4 

Latch 3-4 
Latch 3-4 
Latch 3-4 

Measured 

13 
*13 
12 

13 
*13 
11 

13 
*13 
10 

12 
*12 
11 

12 
*12 
10 

11 
*11 
10 

(inputs at 10E6hz) 

0.41 156E2 6.6 17.3 

0.39 160E2 6.6 16.8 

0.36 390E2 6.6 15.8 

0.42 24E2 6.6 17.2 

0.39 101E2 6.6 16.5 

0.36 137E2 6.6 15.6 

0.43 17E2 6.6 17.5 

0.40 77E2 6.6 16.7 

0.35 201E2 6.6 15.3 

0.43 18E2 6.6 17.4 

0.40 63E2 6.6 16.7 

0.37 88E2 6.6 15.5 

0.39 72E2 6.6 16.6 

0.39 79E2 6.6 16.6 

0.36 96E2 6.6 15.5 

0.41 49E2 6.6 17.2 

0.40 99E2 6.6 16.9 

0.36 246E2 6.6 15.7 

The temperature and power supply variation 
testing was conducted on packages 1, 7 and 
11. These tests were conducted on latch 1-2 
only of each package (inputs 4 and 5, results 
measured at pin 13). The results are shown 
in Table 5. The poorest performance was 
measured again from package 11. The worst 
case condition was measured at Vee = 
4.5vdc and the case temperature at 75°C and 

is shown in Table 5 as a bold entry. This line 
gives what could be considered the worst 
case measured performance from the 19 
packages tested. 

*These values were computed using the subset of sample times used to 
measure the response from the other active pin in each case. 
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Package v cc Number 

7 4.5 
7 5.5 
7 4.5 
7 5.5 

11 4.5 
11 5.5 
11 4.5 
11 5.5 
11 4.5 
11 4.5 
11 5.5 

1 4.5 
1 5.5 
1 4.5 
1 5.5 

Table 4: Test results for all 6 latches from package 1, 
measured and/or computed different ways. All tests with 
V cc = 5.0vdc and at room temperature 

!Temperature 't (ns) T
0 

(ns) h (ns) 
t' for 1 failure/century 
(inputs at 1 OE6hz) 

3°C 0.37 260E2 6.6 16.3 
3°C 0.38 67E2 6.6 15.8 
75°c 0.44 70E2 6.6 18.4 
75 °c 0.43 37E2 6.6 17.7 

3°C 0.41 88E2 6.6 17.4 
3°C 0.39 64E2 6.6 16.6 
Room Temp. 0.42 76E2 6.6 17.9 
Room Temp. 0.42 30E2 6.6 17.5 
75 °c 0.50 15E2 6.6 20.3 
75 °c 0.51 8E2 6.6 20.6 
75°c 0.47 19E2 6.6 19.3 

Room Temp. 0.42 93E2 6.6 17.7 
Room Temp. 0.42 48E2 6.6 17.1 
75 oc 0.44 69E2 6.6 18.7 
75 °c 0.44 37E2 6.6 18.3 

Table 5: Test results for latch1-2 from packages 7, 11 and 1.All 
tests with Vee= 4.5vdc-5.0vdc and temperatures from 0°c to 75°C 
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INTRODUCTION AND OVERVIEW 
With ever increasing memory speeds and 
correspondingly higher speed drivers, 
transmission line effects in memory 
boards are becoming more and more of a 
problem. An engineer can easily control, 
manipulate or work around the transmis
sion line effects if he has all the informa
tion he needs and he understands how to 
use it. This article will supply that informa
tion and understanding as well as a fairly 
detailed look at some of the most com
mon problems encountered in memory 
board design. 

The article has three main parts. The first 
part lists and briefly explains the transmis
sion line equations which will be used in 
the rest of the paper. The second part 
provides capacitance, inductance, and 
driver current/voltage information which 
is useful when applying the transmission 
line equations to memory boards. The 
third part is a detailed look at problems 
which often arise in memory board design 
and an evaluation of the solutions in 
common use. 

PART 1: TRANSMISSION LINE 
EQUATIONS 
A signal line in the memory array of a bare 
printed circuit board has both capaci
tance and inductance (L) distributed 
along its length. When the memory chips 
are inserted, the input capacitance of 
each input the signal line must drive is 
added to the line's distributed capaci
tance to give the total capacitance (C). 
The characteristic impedance (Z0 ) of the 
signal line is given by Equation 1. Note 
that since (L) and (C) are both directly 
proportional to the length of . the line, 
characteristic impedance is not a function 
of line length. 

Eq. 1 Z0=(UC)1
'
2 

Equation 2 gives the current (I) a driver 
needs to source in order to change the 
voltage on a signal line by an amount (V). 
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Notice that 1-V relationship of the line at its 
input is that of a resistance (Z0) to the 
voltage existing on the line before the 
driver tried to change it. 

Eq. 2 l=VIZ0 

When the voltage is changed at the driven 
end of a signal line, the voltage wave 
travels down the line at a finite speed. 
Equation 3 gives the time (T) it takes for a 
transition to propagate from one end of 
the signal line to the other. 

Eq. 3 T =(LC)1
'
2 

When a voltage wave (Vincident)travels 
down a signal line and encounters an 
impedance change from Z0 to some new 
impedance (Z1 ), Vincident will split into a 
reflected part (V,et1ec1ec1> and transmitted 
part (Vtransmitted). V,e11ec1ec1 will (as the name 
implies) travel back up the line toward the 
driver, and vtransmitted will travel on down 
the line in the original direction of propa-
gation. vreflected and vtransmitted are given by 
Equations 4 and 5. 

PART 2: TRANSMISSION LINE 
PARAMETERS IN MEMORY 
BOARDS 
In order to use the preceding equations, 
an engineer will need to know the induc
tance and the capacitance of the signal 
lines in his memory board, and the output 
1-V relationship of the drivers on that 
board. This section provides the informa
tion needed for a quantitative under
standing of all the examples which will be 
shown later. However, there are simply 
too many memory drivers and memory 
parts to fully document here. The infor
mation will still provide a very broad quali
tative understanding of transmission line 
behavior in memory boards, and this 
qualitative understanding is a very power
ful design and debug tool. 
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INDUCTANCE AND 
CAPACITANCE 
Figures 1 and 2 show how the distributed 
inductance and capacitance of a signal 
line vary with width and dielectric thick
ness on a fiberglass memory board with a 
ground plane. These figures are not 
exact, but they don't have to be exact. A 
15 percent error in the calculated charac
teristic impedance or propagation delay 
of a memory board signal line is unlikely to 
cause any problems, and this means that 
a 30 to 35 percent error in the inductance 
or the capacitance of a signal line will 
likely be allowable (because of the square 
root relationship between L and C and 
Z

0
). By the same reasoning, a typical 

input capacitance of 3pF is suggested for 
calculations, although from some mem
ory suppliers it will be closer to 2pF, while 
from others it will be closer to 4pF. 

Note that on a two layer memory board 
there is no ground plane, so Figures 1 and 
2 can't be applied. The distributed ca
pacitance for 15 mil line on a typical 60 mil 
thick two layer memory board is about 
1 pF/inch, and the distributed inductance 
is around 20nH/inch. 

BALLPARK CALCULATIONS 
Ballpark estimates for the characteristic 
impedance and propagation speed can 
be calculated using the preceding infor
mation and typical packing densities for 
various memory packaging modes. The 
dual-in-line package (DIP), for instance, 
is typically packed on a board at around a 
0.5 inch pitch so that there are two inputs 
for a one inch length of line. This means 
that the input capacitance on a one inch 
length of line will be 6pF. Figures 1 and 2 
show that for a typical four layer memory 
board, with a line width of 10 mils and a 
dielectric thickness of 15 mils, the distrib
uted capacitance for a one inch length of 
line will be about 3pF, and the distributed 
inductance forthe line will be about 12nH. 
The values for Land C (required for use in 
Equations 1 and 3) for this one inch DIP 
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Capacitance vs. width at various 
dlelectrlc thicknesses 
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Pitch 

0.5 inch 
0.2 inch 
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Width In mll• 

Figure 2 

L 
12 nH 
12 nH 
12 nH 

40 

c 
9pF 
18pF 

103 pF* 

50 

50 

w 
~ 

·l ~~ .. ' 
ground plane 

(tin mils) 

~ 

·l~--' 
ground plane 

(tin mils) 

zo T 

37ohms 0.3ns 
26ohms 0.5ns 
11 ohms 1.1ns 

.. 
• SIP capacitance includes on-module wiring capacitance of 6 pF per module . 

Table 1 
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memory line will be 12nH and 9pF. The 
ballpark characteristic impedance and 
propagation delay for one inch lengths of 
DIP, ZIP, and SIP memory lines are 
shown in Table 1. 

MEASURING IMPEDANCE AND 
PROPAGATION DELAY 
Often an engineer will want to analyze a 
board which has already been built. In 
this case, it is easy to directly measure the 
characteristic impedance and the propa
gation delay of the signal lines using an 
oscilloscope and a pulse generator rather 
than calculating it from its inductance and 
capacitance. To do this, connect the 
pulse generator, unterminated signal 
line, and oscilloscope as shown in Figure 
3a. The oscilloscope waveform will have 
the same basic shape as the one in Figure 
3c. The initial voltage drop (V1) is the 
transmitted signal from.the 50 ohm cable 
to the signal line, and the second voltage 
drop (V2) is its reflection from the untermi
nated (infinite impedance terminated) 
end of the signal line. Notice that for a 
change in impedance from some finite 
impedance (Z0) to an infinite impedance, 
Equation 4 predicts that the reflected 
signal will be of the same magnitude and 
sign as the incident signal, i.e., the initial 
voltage drop will travel to the end of the 
line and then reflect as a voltage drop of 
the same magnitude as the first, and then 
it will propagate back up the signal line to 
the oscilloscope input. The time differ
ence (2T) between the midpoints of these 
two voltage drops is twice the propaga
tion delay of the signal line. Measure V1 
and record it as V1,anemitte<1' Then replace 
the signal line with a length of 50 ohm 
cable about a meter long as shown in 
Figure 3b. The oscilloscope waveform 
will still have the same basic shape, but 
the initial voltage drop will probably be 
different. Since this time the initial voltage 
drop (V1) is the transmitted signal from 50 
ohms to 50 ohms, it will be equal to the 
incident signal. Measure V1 and this time 
record it as Vincid•nt' Application of Equa
tions 4 and 5 followed by a little algebraic 
manipulation yields the characteristic 
impedance of the signal line: 
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Pulse 
Generator 

Oscilloscope 

Notes: The pulse generator 
must be set with a low enough 
amplitude and a high enough 
DC offset that reflections don't 
go below ground or above Vee. 
The signal's edge rate must be 
less than twice the line delay. 
The oscilloscope probe must 
have a high impedance. 
The memory board should 
have power applied and the 
memory chips installed. 

Figure 3a 

Pulse 
Generator 

Oscilloscope 

50 ohm cable 

Keep the pulse generator and 
oscilloscope settings the same 
as in Figure 3a. 

Figure 3b 

l. 

Time (relative scale) 

Figure 3c 

DRIVER 1-V CHARACTERISTICS 
In order to anticipate the behavior of a 
particular driver in a memory board, an 
engineer will need to know the driver's I
V output characteristics. This information 
is given in Figures 4 and 5 for the parts 
which are used later as examples. Figure 
4 shows the current each part will sink as 
a function of output voltage when it is in 
the low state, and Figure 5 shows the 
current each part will source as a function 
of output voltage when it is in the high 
state. 

March 1988 

It should be noted that the curves for the 
7 4F765 are representative of the stan
dard 24ma FAST"' output, the curves for 
the 74F3037 are representative of the 
standard FAST"' 30 ohm line driver out
put, and the curves for the 74F765-1 are 
representative of all Signetics DRAM 
controllers which have a "dash one" des
ignation. 
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PART 3: COMMON PROBLEMS AND 
THEIR SOLUTIONS 

Transmission line problems in memory 
boards generally become significant 
when signal line propagation delays 
approach or exceed 1 ns. The reasons for 
this will become apparent in the analysis 
of the following problems. A look at the 
"ballpark" estimates made earlier shows 
that a 1 ns long transmission line trans
lates to about 3 inches of DIP, 2 inches of 
ZIP, or 1 inch of SIP based memory line. 
Since these lengths are exceeded in most 
memory boards, transmission line prob
lems are very common. 

UNDERSHOOT 
One of the most common problems no
ticed in memory design is a violation of the 
specified minimum input voltage of the 
memory chips (-1v). An example of this is 
shown in Figure 6 where a 24ma FASTno 
part drives a 60 ohm line hard enough that 
the reflection at the opposite end of the 
line goes 3.5 volts below ground. This 
violation (usually referred to as "under
shootj would almost certainly cause the 
memory chips to malfunction. 

The analysis of Figure 6 starts with a load
line method which· proves to be very 
important for determining the incident 
wave. The 60 ohni transmission line of 
Figure 6 is initially settled to a high voltage 
of about 5 volts. When the line's driver 
then goes into the low state, its output 
voltage and current is given by the inter
section of the driver's output 1-V curve 
(Figure 4) with the input 1-V curve of the 
transmission line. This input 1-V curve is 
a line through the points (5v,Oma) and 
(Ov,83ma) (from Equation 2), and the 
point of intersection of the two curves is 
about (.75v, 75ma). The incident voltage 
wave (V. .d 1) is a -4.25 volt change from 
5 volts t~

0

• 75 volts. This voltage wave 
propagates to the end of the line opposite 
the driver where it encounters an imped
ance change from 60 ohms to an infinite 
impedance. The reflected wave (from 
Equation 4) atthis impedance change will 
be vrellec1ed - vincident = -4.25 volts, i.e., a 
change from . 75 volts to -3.5 volts, and 
subsequent reflections of this wave ac
count for the continued peaks and val
leys. 
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There are three basic methods an engi
neercan usetoworkaroundthisproblem. 

Method 1. Use a slower driver and/or 
drive pieces of the line in parallel to e f -
fectively speed up the line. 

Method 2. Increase the impedance of the 
driver or decrease that of the line. 
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Method 3. Put some finite impedance on 
the end of the line opposite the driver. 

Method 1 
(Slow Driver, Fast Line) 

The idea behind the first method is to 
allow only one volt of the transition to fit 
onto the line at a time. By limiting the slew 
rate of the driver to less than 1 volt in twice 
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the propagation delay of the line, one can 
guarantee thatthe undershoot will also be 
less than a volt. To apply this method to 
the example in Figure 6, we would break 
the 5ns long transmission line into four 
1.25ns long sections and use a driver 
which made the 5 volt transition in a 
minimum of eight nanoseconds. The 
drawbacks of this method make it imprac
tical for most designs. These drawbacks 
include: 

•the requirement for a controlled slew 
rate driver with a very specific slew rate; 

•the impact on timing due to the required 
slow transition time; 

• the layout inconvenience of short 
memory lines in systems having more 
than an eight bit word. 

Method 2 
(Reflected Wave Switching, or 
"series termination") 
The idea behind the second method is to 
reduce vincident to 50% of the total desired 
transition and then rely on the reflection 
from the unterminated end of the line to 
complete the transition. The usual way of 
doing this is by putting a resistor in series 
with the output of t~e driver (see Figure 
7a} so that the impedance of the driver is 
roughly matched to that of the line. It is 
easy to show (from Equation 2) that this 
will result in an incident wave equal to half 
the desired transition and (from Equation 
4) that the reflection from the untermi
nated end of the line will complete the 
transition. Since the driver's impedance 
is equal to that of the line, the reflected 
wave will not produce a second reflection 
when it returns to the driver (see Equation 
4). 

The two ends of a line driven with the 
series termination method are monitored 
by an oscilloscope in Figure 7b. Notice 
that the voltage at the driven end of the 
line is in the input threshold region for a, 
time equal to twice the propagation delay', 
of the line. This time spent in the thresh
old region often skews the address lines 
enough with respect to the row and col
umn address strobes in dynamic memory 
boards that the row and column address 
setup times fail or become marginal. This 
problem can be avoided by allowing for an 
extra 2Tworth of setup time in the design, 
but the increased delay quickly becomes 
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a problem in large memory boards; Since 
any ground noise can easily cause mul· 
tiple transitions to be made on signals 
which are left in the threshold region, this 
method should be used with caution on 
the strobe lines. 

Series termination is probably the most 
widely used method for driving signal 
lines on memory boards. One reason for 
its popularity is that a very rough match 
between the driver's impedance and the 
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impedance of the line will still make a 
memory line behave properly. It can be 
shown from Equations 2 and 4 that if the 
driver's impedance is within +50% and 
-40% of the line's characteristic imped
ance, the reflected wave will not violate 
the-1 volt minimum input voltage speci
fication or the .8 volt maximum low input 
voltage specification. Thus a 30 ohm 
output impedance will work reasonably 
well with the ballpark estimates made 
previously for DIP and ZIP packages 
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even if a large variation in input capaci
tance occurs from one memory chip 
vendor to the next. 

The series termination method is offered 
by Signetics and several other compa
nies in integrated circuits (the 74F721 
and 74F723 for example). Signetics also 
offers an extension of this idea in some of 
its dynamic RAM controllers (see Figure 
8). The output stage for these controllers 
will reflected wave switch lines in the 17 to 
67 ohm range rather than the 18 to 45 
ohm range one gets with the more con
ventional 30 ohm output impedance. 

Method 3 
(Terminations) 
The basic idea behind this method is to 
place some terminating impedance at the 
end of the line opposite the driver. The 
simplest form of this would be a resistor 
(R-Z0) to a constant voltage. In this ~se 
the reflection (undershoot) would be 
eliminated (see Equation 4). This termi
nation can be generalized to the two re
sistor network in Figure 9c in which two 
resistors in parallel equal ~ and the ter
minating voltage is usually set to around 
three volts by a 2 to 3 ratio in the resistors. 
This termination offers very high perform
ance, and it is particularly suited to high 
speed, high drive, open collector drivers 
like the 74F3038. 

The high D.C. power dissipation of termi
nation 9c can be avoided by using a 
capacitor to provide the constant voltage 
(see Figure 9e). This termination offers 
adequate undershoot suppression, and 
at the same time the lack of D.C. current 
flow often provides higher noise margins. 
This termination and the previous one 
should only be used in cases where the 
driver has adequate drive to fully switch 
the line with the incident wave, because 
there will be no reflection to make up for 
partial transitions. 

Finally, Figure 9d shows a diode termina
tion which can be used with any driver 
whether it is switching lines on the inci
dent wave or not, and this termination has 
a lower power dissipation than either of 
the previous two terminations. This termi
nation will also tend to speed up the 
transition time atthe terminated end of the 
transmission line (notice that this transi
tion time is always slow due to losses in 
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reflect to ·1 v). 

the line). The 74F133 has a high speed 
Schottky diode from ground to each of its 
13 inputs, so it can be used as a low cost 
termination pack for this method. The 
method typically limits undershoot to just 
short of a volt which is not as good as can 
be achieved with the previous termina
tions, and the method is somewhat worse 
in relation to noise, but it can be used very 
effectively. 

NOISE 
Often, when one signal line is switched, 
voltage spikes (noise) will appear on ad
jacent lines. These voltage spikes can 
generally be traced to the lead frame 
inductance of the driver, the inductance of 
the ground plane, or the mutual induc
tance between adjacent signal lines. This 
noise is generally increased as transition 
times and line spacings are decreased 
and as line lengths are increased. Lines 
with terminations 9a, 9b and 9d will typi-
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cally exhibit more noise than those termi
nated with 9c and 9e. 

Noise can easily become a very serious 
problem in memory design, but Figure 1 O 
shows that adherence to a few simple 
guidelines will keep noise down to an 
acceptable level even under the most 
adverse conditions. First, use a ground 
plane or minimize the length of the ground 
trace from the driver to the memory chips. 
Second, use lots of decoupling capacitors 
(especially on two layer boards). Finally, 
if noise does become a problem, change 
to a different termination and/or driver. 

BRANCH INDUCED WAVEFORM 
DISTORTION 
Infrequently, memory lines travel a con
siderable distance as a single line (sev
eral nanoseconds) and then branch into 
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two or more directions. This can result in 
severe waveform distortion like that 
shown in Figure 11. In this example, a 
series terminated line travels 3ns as a 
single line ·and then splits into two parallel 
branches which are each 3ns long. The 2 
volt incident wave travels down the line to 
the branch where the impedance of the 
line is effectively halved. At this point a 
reflection of 2 V x (.5 Z

0 
-Z0 )/(.5 Z0 + Z ) • 

-.67 volts travels back towards the dri~er, 
which drops the voltage of this first sec
tion of line back down from 2 volts to 1.3 
volts. This sedion of the line stays at 1.3 
volts for 6ns, at which point the reflections 
return from the unterminated ends of the 
two branches and bring the voltage back 
up above the input threshold again. The 
glitch seen at the driven end of this line 
would clearly be undesirable on any 
memory signal line. 

Avoid long branches. 

SUMMARY 
The steadily increasing speed of memo
ries, memory drivers and the systems 
these devices are being used in has cre
ated a need for engineers to understand, 
manipulate, subdue, or work around 
transmission line effects. This paper has 
presented the basic tools needed to ac
complish this task, and it has given insight 
into where they are useful. Although 
several line driving and terminating tech
niques have been discussed, their indi
vidual advantages and disadvantages 
make it difficult to make general recom
mendations which are not tied to specific 
applications. The basic equations which 
govern transmission line behavior should 
augment the discussions on line driving 
and terminating techniques and their 
impact on undershoot and crosstalk, al
lowing the reader to adapt the ideas to his 
specific application. 
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INTRODUCTION 
Thermal characteristics of integrated cir
cuit (IC) packages have always been a 
major consideration to both producers 
and users of electronics products. This 
is because an increase in junction tem
perature (T J) can have an adverse effect 
on the long term operating life of an IC. 
As will be shown in this paper, the 
advantages realized by miniaturization 
can often have trade-offs in terms of 
increased junction temperatures. Some 
of the VARIABLES affecting T J are 
controlled by the PRODUCER of the 
IC, while others are controlled by the 
USER and the ENVIRONMENT in 
which the device is u!>ed. 

uwu 
nntfl 

SO LEADFRAME 

DIP LEADFRAME 

a. S0-14 Leadframe Compared 
to a 14-Pin DIP Leadframe 
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AN SMD-100 
Thermal Considerations For 
Surface Mounted Devices 

With the increased use of Surface Mount 
Device (SMD) technology, management 
of thermal characteristics remains a val
id concern because not only are the 
SMD packages much smaller, but the 
thermal energy is concentrated more 
densely on the printed wiring board 
(PWB). For these reasons, the designer 
and manufacturer of surface mount as
semblies (SMAs) must be more aware of 
all the variables affecting T J· 

POWER DISSIPATION 
Power dissipation (P0), varies from one 
device to another and can be obtained 
by multiplying Vee Max by typical Ice. 
Since Ice decreases with an increase in 

DIP LEADFRAME 

temperature, maximum Ice values are 
not used. 

THERMAL RESISTANCE 
The ability of the package to conduct 
this heat from the chip to the environ
ment is expressed in terms of thermal 
resistance. The term normally used is 
Theta JA (8JA). 8JA is often separated 
into two components: thermal resistance 
from the junction to case; and the ther
mal resistance from the case to ambient. 
8JA represents the total resistance to 
heat flow from the chip to ambient and is 
expressed as follows: 

8Jc + 8cA = 8JA 

b. PLCC-68 Leadframe Compared 
to a 64-Pin DIP Leadframe 

Figure 1 
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Thermal Considerations For 
Surface Mounted Devices 

JUNCTION TEMPERATURE (TJ) 
Junction temperature (T J) is the temperature 
of a powered IC measured by Signetics at the 
substrate diode. When the chip i~ powered, 
the heat generated causes the T J to rise 
above the ambient temperature (T Al· TJ is 
calculated by multiplying the power dissipa
tion of the device by the thermal resistance of 
the package and adding the ambient temper
ature to the result. 

FACTORS AFFECTING (JJA 
There are several factors which affect the 
thermal resistance of any IC package. Effec
tive thermal management demands a sound 
understanding of all these variables. Package 
variables include the leadframe design and 
materials, the plastic used to encapsulate the 
device, and to a lesser extent other variables 
such as the die size and die attach methods. 
Other factors that have a significant impact 
on the ()JA include the substrate upon which 
the IC is mounted, the density of the layout, 
the air-gap between the package and the 
substrate, the number and length of traces on 
the board, the use of thermally conductive 
epoxies, and external cooling methods. 

PACKAGE CONSIDERATIONS 
Studies with dual-in-line plastic (DIP) pack
ages over the years have shown the value of 
proper leadframe design in achieving mini
mum thermal resistance. SMD leadframes 
are smaller than their DIP counterparts (see 
Figures 1 a and 1 b). Because the same die is 
used in each of the packages, the die-pad, or 
flag, must be at least as large in the SO as in 
the DIP. 

While the size and shape of the leads have a 
measurable effect on ()JA· the design factors 
that have the most significant effect are the 
die-pad size and the tie-bar size. With design 
constraints caused by both miniaturization 
and the need to assemble packages in an 
automated environment, the internal design 
of an SMD is much different than in a DIP. 
However, the design is one that strikes a 
balance between the need to miniaturize, the 
need to automate the assembly of the pack
age, and the need to obtain optimum thermal 
characteristics. 

LEAD FRAME MATERIAL is one of the more 
important factors in thermal management. 
For years the DIP leadframes were construct
ed out of Alloy-42. These leadframes met the 
producers' and users' specifications in quality 
and reliability. However three to five years 
ago, the leadframe material of DI Ps was 
changed from Alloy-42 to Copper (CLF) in 
order to provide reduced 8JA and extend the 
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reliable temperature-operating range. While 
this change has already taken place for the 
DIP, it is still taking place for the SO package. 
Signetics began making 14-pin SO packages 
with CLF in April 1984 and completed conver
sion to CLF for all SO packages by 1985. As 
is shown in Figures 1 O through 14, the 
change to CLF is producing dramatic results 
in the 8JA of SO packages. All PLCCs are 
assembled with copper leadframes. 

The MOLDING COMPOUND is another factor 
in thermal management. The compound used 
by Signetics and Philips is the same high 
purity epoxy used in DIP packages (at pres
ent, HC-10, Type II). This reduces corrosion 
caused by impurities and moisture. 

OTHER FACTORS often considered are the 
die size, die attach methods, and wire bond
ing. Tests have shown that die size has a 
minor effect on 8JA (see Figures 10 through 
14). 

While there is a difference between the 
thermal resistance of the silver-filled adhesive 
used for die attach and a gold silicon eutectic 
die attach, the thickness of this layer (1 - 2 
mils) is so small as to make the difference 
insignificant. 

Gold wire bonding in the range of 1.0 to 1 .3 
mils does not provide a significant thermal 
path in any package. 

In summary, the SMD leadframe is much 
smaller then in a DIP and, out of necessity, is 
designed differently; however, the SMD pack
age offers an adequate 8JA for all moderate 
power devices. Further, the change to CLF 
will reduce the 8JA even more, lowering the TJ 
and providing an even greater margin of 
reliability. 

SIGNETICS' THERMAL RESIS
TANCE MEASUREMENTS- SMD 
PACKAGES 
The graphs illustrated in this application note 
show the thermal resistance of Signetics' 
SMD devices. These graphs give the relation
ship between 8JA (junction-to-ambient) or 8Jc 
(junction-to-case) and the device die size. 
Data is also provided showing the difference 
between still air (natural convection cooling) 
and air flow (forced cooling) ambients. All 8JA 
tests were run with the SMD device soldered 
to test boards (See the Test Ambient section 
for details). It is important to recognize that 
the test board is an essential part of the test 
environment and that boards of different 
sizes, trace layouts or compositions may give 
different results from this data. Each SMD 
user should compare their system to the 
Signetics test system and determine if the 
data is appropriate or needs adjustment for 
their application. 
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Test Method 
Signetics uses what is commonly called the 
TSP (temperature sensitive parameter) meth
od. This method meets MIL-STD 883C, Meth
od 1012.1. The basic idea of this method is to 
use the forward voltage drop of a calibrated 
diode to measure the change in junction 
temperature due to a known power dissipa
tion. The thermal resistance can be calculat
ed using the following equation: 

.:lTJ TJ-TA 
()JA=-=--

Po Po 

Test Procedure 

TSP Calibration 
The TSP diode is calibrated using a constant 
temperature oil bath and constant current 
power supply. The calibration temperatures 
used are typically 25°C and 75°C and are 
measured to an accuracy of ± 0.1°C. The 
calibration current must be kept low to avoid 
significant junction heating, data given in this 
report used constant currents of either 1.0mA 
or 3.0mA. The temperature coefficient (K
Factor) is calculated using the following equa
tion: 

T2-T1 I K - --- IF = Constant 
VF2-VF1 

Where: K =Temperature Coefficient (°C/mV) 
T2 =Higher Test Temperature (0 C) 
T 1 = Lower Test Temperature (0 C) 

VF2 = Forward Voltage at IF and T 2 
VF1 = Forward Voltage at IF and T 1 
IF = Constant Forward Measurement 

Current 
(See Figure 2) 

Thermal Resistance Measurement 
The thermal resistance is measured by apply
ing a sequence of constant current and 
constant voltage pulses to the device under 
test. The constant current pulse (same cur
rent at which the TSP was calibrated) is used 
to measure the forward voltage of the TSP. 
The constant voltage pulse is used to heat 
the part. The measurement pulse is very short 

Figure 2. Forward Voltage - Junction 
Temperature Characteristics of a 

Semiconductor Junction Operating at 
a Constant Current. The K Factor is 

the Reciprocal of the Slope 
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(less than 1 % of cycle) compared to the 
heating pulse (greater than 99% of cycle) to 
minimize junction cooling during measure
ment. This cycle starts at ambient tempera
ture and continues until steady-state condi
tions are reached. The thermal resistance 
can then be calculated using the following 
equation: 

LlTJ K (VFA -VFs) 
8JA=-=-----

Po VH X IH 

Where: VFA =Forward Voltage of TSP at Am
bient Temperature (mV) 

VFs =Forward Voltage of TSP at 
Steady-State Temperature (mV) 

VH = Heating Voltage (V) 
IH = Heating Current (A) 

Test Ambient 

8JA Tests 
All 8JA test data collected in this application 
note was obtained with the SMD devices 
soldered to either Philips SO Thermal Resis
tance Test Boards or Signetics PLCC Ther
mal Resistance Test Boards with the follow
ing parameters: 
Board size - SO Small: 

1.12" x 0.75" x 0.059" 
- SO Large: 

1.58" x 0. 75" x 0.059" 
- PLCC: 

2.24" x 2.24" x 0.062" 

Board Material - Glass epoxy, FR-4 type 
with 1 oz. sq.ft. copper sol
der coated 

Board Trace Configuration - See Figure 3. 

SO devices are set at 8 - 9 mil stand-off and 
SO boards use one connection pin per device 
lead. PLCC boards generally use 2 - 4 con
nection pins regardless of device lead count. 
Figure 5 shows a cross-section of an SO part 
soldered to test board and Figure 4 shows 
typical board/device assemblies ready for eJA 
Test. 

The still air tests were run in a box having a 
volume of 1 cubic foot of air at room tempera
ture. The air flow tests were run in a 4" x 4" 
cross-section by 26" long wind tunnel with air 
at room temperature. All devices were 
soldered on test boards and held in a horizon
tal test position. The test boards were held in 
a Textool ZIF socket with 0.16" stand-off. 
Figure 6 shows the air flow test setup. 

8Jc Tests 
The 8Jc test is run by holding the test device 
against an "infinite" heat sink (water cooled 
block approximately 4" x 7" X 0. 75") to give 
a 8cA (case-to-ambient) approaching zero. 
The copper heat sink is held at a constant 
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temperature (~20°C) and monitored with a 
thermocouple (0.040" diameter sheath, 
grounded junction type K) mounted flush with 
heat sink surface and centered below die in 
the test device. Figure 7 shows the 8Jc test 
mounting for a PLCC device. 

SO devices are mounted with the bottom of 
the package held against the heat sink. This 
is achieved by bending the device leads 
straight out from the package body. Two 
small wires are soldered to the appropriate 
leads for tester connection. Thermal grease 
is used between the test device arid heat sink 
to assure good thermal coupling. 

PLCC devices are mounted with the top of 
the package held against the heat sink. A 
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f f::::~ TEST BOARD 
PLASTIC PIN 
SUPPORT 

CONNECTION 
PINS 

Figure 5. Cross-Section of Test Device 
Soldered to Test Board 

small spacer is used between the hold-down 
mechanism and PLCC bottom pedestal. 
Small hook up wires and thermal grease are 
used as with the SO setup. Figure 7 shows 
the PLCC mounting. 
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SO DEVICES 

..,___ AIR FLOW 

TEST DEVICE 

/ TEST BOARD 

BOARD STAND-OFF 

EXTOOL ZIF SOCKET 

+--SUPPORT 
BOARD 

PLCC DEVICES 

-AIRFLOW 

'-suPPORTBOARD 

SO Devices PLCC Devices 

Figure 6. Air Flow Test Setup 

DATA PRESENTATION 
The data presented in this application note 
was run at constant power dissipation for 
each package type. The power dissipation 
used is given under Test Conditions for each 
graph. Higher or lower power dissipation will 
have a slight effect on thermal resistance. 
The general trend of thermal resistance de
creasing with increasing power is common to 
all packages. Figure 8 shows the average 
effect of power dissipation on SMD OJA· 

Thermal resistance can also be affected by 
slight variations in internal leadframe design 
such as pad size. Larger pads give slightly 
lower thermal resistance for the same size 
die. The data presented represents the typi
cal Signetics leadframe/die combinations 
with large die on large pads and small die on 
small pads. The effect of leadframe design is 
within the ± 15% accuracy of these graphs. 

SO devices are currently available in both 
copper or alloy 42 leadframes; however, 
Signetics is converting to copper only. PLCC 
devices are only available using copper lead
frames. 

The average lowering effect of air flow on 
SMD OJA is shown in Figure 9. 

Thermal Calculations 
The approximate junction temperature can be 
calculated using the following equation: 

TJ = (OJA X Po) +TA 

Where: TJ =Junction Temperature (0 C) 
OJA = Thermal Resistance Junction

to-Ambient (°C/W) 
Po = Power Dissipation at a T J 

(Vee x Ice) (W) 
TA =Temperature of Ambient (0 C) 
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Example: Determine approximate junction 
temperature of SOL-20 at 0.5W 
dissipation using 10,000 sq. mil die 
and copper leadframe in still air 
and 200 LFPM air flow ambients. 
Given TA = 30°C, 

"'~ 
:!!: 
w 
Cl z c 
::c 
u 
..... z 
w 
u a: 
w a. 

-2 

-4 

-6 

-8 

1. Find OJA for SOL-20 using 
10,000 sq. mil die and copper 
leadframe from typical OJA data 
-SOL-20 graph. 
Answer: 88°C/W @ 0.7W 

2. Determine OJA @ 0.5W using 
Average Effect of Power Dissi
pation on AMD OJA• Figure 8. 

Percent change in Power = 

0.5W - 0.7W 
------ x 100 = -28.6% 

0.7W 

~FFJCTIJE RlNG1 
SO: 0.3to1.0W -1 

\ PLCC: 0.5to2.0W 

\ 
[S 
~ 
~ 

~ 
"'}. 

-60- 40- 20 0 20 40 60 80 100 120 140 

PERCENT CHANGE IN POWER 

Figure 8. Average Effect of Power 
Dissipation on SMD OJA 
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THERMOCOUPLE 

Figure 7. 8Jc Test Setup 
With PLCC Device 

From Figure 8: 
28.6% change in power gives 
3.5% increase in OJA 
Answer: 
88°C/W + (88 x 0.035) = 
91°C/W @ 0.5W 

3. Determine OJA @ 0.5W in 200 
LFPM air flow from Average 
Effect of Air Flow on SMD OJA· 
Figure 9. 
From Figure 9: 
200 LFPM air flow gives 14 % 
decrease in OJA 
Answer: 
91°C/W-(91 X 0.14) 
= 78°C/W 

4. Calculate approximate junction 
temperature 
Answer: 
TJ (still air)= (91°C/W 
X 0.5W) + 30 = 76°C 

TJ (200 LFPM) = (78°C/W 
X 0.5W) + 30 = 69°C 

c -5 ~~---+-__,.._ ,,, .... 
:!!: -10 1-->i--.&1-~~-+--+--+--ll--+--l 
w fi -15 t--t+-N~,---i:::::O...C:--t-

~ -20 t-+-\t--f~~t---t-_,.~c---+--i 
0 
!z - 25 l--+--+'"-+--1--"""2'~...,+.... 
w 15-30 
a. - 35 1--+---+---+---lf--+"'-.d 

-40 

100 200 300 400 500 800 700 800 9001000 

AIR FLOW (LFPM) 

Figure 9. Average Effect of Air Flow 
on SMD OJA 



Signetics 

Thermal Considerations For 
Surface Mounted Devices 

TYPICAL SMD THERMAL (OJA) 

i' 

'fyplcal 8JA Data S0-81 

300 ....-.,-~-.---.,...-.,..-....--.---.-.......... 

250 

200t--+--t--t---lf--+--+--+---t-+--1 

i' 
E 1501-..'.t::t:::i:::::t::::t::::t=:.!--l--l-~ 
""~ 

i' 

0 .._ .................... --J.__...___._ ....... __._..__. 
012345678910 

DIE SIZE (SQ MILS x 1000) 

"fyplcal 8JA Data SOL-162 

300 .---,....-.,..--..,...-........ --r----. 

200 t---+--+---+---+---+--~ 

~ 150 1---1---+--+--+---+-----t 
~ ~Y42LfADF~ME 

100 

50 
1----+--C-OP~J~E-RL_EA~l-DF_R~~~E~-1----t 

0 ..__..__...__...___....__...____, 

0 10 15 20 25 30 

DIESIZE(SQ MILS x 1000) 

"fyplcal 8JA Data SOL-283 
300 r-""T"""-r---r-.---.,-.....--...--,,...-.....--. 

2501---+--+--+-t--+--t--t---lf--+-~ 

2001--+--+--+--l-+--+--+_...-+---I 

E 150 1---+--+--+-t--+--+--t---le--+-~ 

""~ 100 ~LLOY 42 LEADFRAME.-1----1 
J_ _I 

COPPER LEADFRAME 
501---t-_,...-+-t--...--+--t---lf--+-~ 

0 ._....._ ............. _.__...._ ...... _...__...__ ...... ~ 
0 5 10 ~ 20 25 30 ~ ~ ~ 50 

DIE SIZE (SQ MILS x 1000) 
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'fyplcal 8JA Data S0-141 
300 ,_..,_._..._,.........,_.,..-....--.---.-...-. 

200 
i" 
~ 150 l---+--1--+---lf-+--+--+===!~~ 
~ 

i' 

1001---+--+--+--,C--+--t--t---l-+-i 

50 l---+--+--+-r-+--t--t---1-+--1 

0 1---1.-...1..._....._.__ ..................... __._..__. 

012345878910 

DIESIZE(SQMILS x 1000) 

'fyplcal 8JA Data SOL-203 
300 .---....----..--........ -...---.. 

2001---1---+--+--+---+-----t 

~ 150 1---1---+--+--+---+-----t 

.,,~ ~2'l_EADF~ME 
100 I 

COP.1PER LEf DFR~ME 
50 1---+--+--+---+---+----1 

0 ..__..___.....__....__.....__...____, 
0 5 10 15 20 25 30 

DIESIZE(SQ MILS x 1000) 

NOTES: 
1. TEST CONDITIONS: 
Test ambient: 
Power dissipation: 
Test fixture: 

Accuracy: 

Still air 
0.5W 
Philips PCB 
(1.12" x 0.75" x 0.059") 
±15% 

2. TEST CONDITIONS: 
Test ambient: 
Power dissipation: 
Test fixture: 

Accuracy: 

Still air 
0.5W 
Philips PCB 
(1.58" x 0.75" x 0.059") 
±15% 

3. TEST CONDITIONS: 
Test ambient: Still air 
Power dissipation: 0.7W 
Test fixture: Philips PCB 

(1.58" x 0.75" x 0.059") 
Accuracy: ±15% 

Figure 10 

7-112 

300 

250 

200 
i' 
E 150 
c .,, .. 

100 

50 

0 

300 

250 

100 

0 

AN SMD-100 

"fyplcal 8JA Data so-161 

t-~:r1ME 
c6PP1R .LDiRA~E 

012345678910 

DIE SIZE (SQ MILS x 1000) 

"fypical 8JA Data SOL-243 

- ALLOY 42 LEADFJ'AME t---
..I 

COPPER LEADFRAME 

0 5 10 15 20 25 30 

DIESIZE(SQMILS x 1000) 
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TYPICAL SMD THERMAL (OJA) 

Typical (JJA Data PLCC-201 
100 .--.......... ...-..--..--T-T-................. ...,........ 
90 1--1--1--+-+-+-+-+-+--+---+--+--I 

80~ 
70 1-1-P'l"--+-+-.+--+-+-+--t--t--i 

i" 80 

~ 50 1--1--1--+-+-+-+-+-+--+---+---+--I 

~ 40 ,__.___.___..__..._...._...._....__,___,__...___,___. 

30 l--+-+-+-+--+---+---+--+---+---+---1--1 

20 1--1--+-+-+-+-+-+--+---+---+--+---l 

10 I--+--+--+-+-+-+-+-+--+--+--+---! 

0 .__..__..__..__..._..._ ............ .._ .................... 
051015202530354045505560 

DIE SIZE (SQ MILS x 1000) 

Typical (JJA Data PLCC-521 
100 ................. .._-........... ----~ 

90 l---+---+----+-1---+---l---+--1-4--1 

80 l---+---+----+-l---+---l---+--1-4--1 

70 f-+--+--+-l--+--l---+~-4--1 

i" 80 l---+---+--+---+___,f-'--+--+---1---+~ 

~ 50 l---+--+--+-l--+--1---+--l-+---4 

~ 40 t-+-+---f~l-+--1--l;;;;;;;;;J=;i:;;;;;J 
30 l---+---+--+-l--+--1---+--l-+---4 

20 l---+---+----+-1--+--l---+--1-4--1 

10 l---+--+--+-l--+--1---+--l-+---4 

0 .__...._ .............. _.__....__._ ...... __....._"'--J 
0 10 20 30 40 50 80 70 80 90 100 

• DIE SIZE (SQ MILS x 1000) 

NOTES: 
1. TEST CONDITIONS: 
Test ambient: 
Power dissipation: 
Test fixture: 

Accuracy: 
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Still air 
0.75W 
Signetics PCB 
(2.24" x 2.24" x 0.062") 
±15% 

100 

90 

80 

70 

i" 60 

~ 50 

~ 40 

i 
~ 
~ 

30 

20 

10 

0 

100 

90 

80 

70 

80 

50 

40 

30 

20 

10 

0 

Typical 8 JA Data PLCC·281 

_..,, 

" t-4-

0 51015202530354045505560 

DIE SIZE (SQ MILS x 1000) 

Typical (JJA Data PLCC682 

-;-

0 10 20 30 40 50 60 70 80 90 100 

DIE SIZE (SQ MILS x 1000) 

2. TEST CONDITIONS: 
Test ambient: 
Power dissipation: 
Test fixture: 

Accuracy: 

Still air 
1.0W 
Signetics PCB 
(2.24"" x 2.24" x 0.062") 
±15% 

Figure 11 
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Typical (JJA Data PLCC-441 
100 

90 

80 

70 

60 

50 
.. 

r--40 

30 

20 

10 

0 
0 10 20 30 40 50 60 70 80 90 100 

DIE SIZE (SQ MILS x 1000) 

"fyplcal (JJA Data PLCC-843 

100 

90 

80 

70 

80 

50 t- TAB BONDED 

40 I I I 
WIRE BONDED ~ 

30 

20 

10 

0 
0 10 20 30 40 50 60 70 80 90 100 

DIESIZE(SQ MILS x 1000) 

3. TEST CONDITIONS: 
Test ambient: 
Power dissipation: 
Test fixture: 

Accuracy: 

Still air 
1.5W 
Signetics PCB 
(2.24" x 2.24" x 0.062") 
±15% 
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TYPICAL SMD THERMAL (8Jc) 

Typical 8Jc Data so-a1 
50 .................... ---.-.--..,..... ........ ---.-.--...--~ 

: cJPPJR L~D~+"-~-+-+--1 
u ,___,__._-+-t---+--+--+-1---+-~ 

i" 30 
~ 25 ,___,__._-+-t---+--+--+-1---+-~ 

] 20 l---+--+--+-l---l--+--+-1---1---l 

15 l---+--+--+-l---l--+--+-1---1---l 

10 ,__--+--+--+-t---+--+--+-1---+-~ 

0 ...._....__..___._...._...,__..___.._......_...__, 

50 

45 

40 

u 
i" 30 

~ 25 
.,,,., 20 

15 

10 

0 

012345678910 

DIE SIZE (SQ MILS x 1000) 

'fypical 8Jc Data SOL-161 

' ~PER LEADFRAME -

,...._ -

0 10 15 20 25 30 

DIE SIZE (SQ MILS x 1000) 

fyplcal 8Jc Data SOL·28 3 
50....-...--............... --..-...... ~ ....... --..-~ 

451---1--1--1----1-+--l--l----l-.+--I 

401---1--1--1----1-+--1--1----1-.+--1 

351--+--+---+--+-+--+--+---+-+--I 

i" 30 l--+---l----l--1---4--4----1-1---+---I 

i;) 25 ~PPERLEADFRAME~ 
~ 20 1111·1--t-~:4:::±::t:i:-l 

15 l-+--+--+-l--+--l--+--11--+--I 

10 l---l--+--+-t--+--l---+---11---1---l 

0 ...._..._.....___..__...__....__.___.___...__.....__. 
0 101520253035404550 

DIE SIZE(SQ MILS x 1000) 
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50 

45 

40 

35 

i" 30 

E 25 

.,,9. 20 

15 

10 

'fypical 8Jc Data S0-141 

-
COPPER LEADFRAME ~ 

0 
012345678910 

DIE SIZE (SQ MILS x 1000) 

'fypical 8Jc Data SOL-202 
50 .....--,..--.....--..--...---....... ---. 

46 l---+--+--+---1---1---1 

40 t---+---+--+--+---t----i 

35 l----i---1---1---i---l---I 

~ 30 ~PPER LEADFRAME-+--

u 25 i--..+... 
.,,,., 20 

15 1---r--+--+---+---+-----i 

10 l---+--+---1---1---1---1 

0 ~-...__...___....__....___....._____. 
0 10 15 20 25 30 

DIE SIZE (SQ MILS x 1000) 

NOTES: 
1. TEST CONDITIONS: 
Power dissipation: 0.5W 
Test fixture: "Infinite" heat sink 
Accuracy: ±15% 

2. TEST CONDITIONS: 
Power dissipation: 0.7W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15% 

3. TEST CONDITIONS: 
Power dissipation: 1.0W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15% 

Figure 12 
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'fyplcal 8Jc Data S0-161 
50 ,.......,........,..."""T"....,.-r--..--...--r--r--i 

45 1--1--1--+--ll--+-+--+--l-+--I 

40 l-+--l--+--11--+-+--+--l-+--I 

35 H~~++-~~=1:-::-1 
!" 30 I--+-- COPPER LEADFRAME +--+--
~ 25 l-+--1---+-l--+---+--+--i-+--t 

~ 20 l-+--+--+-l--+--l--+---11--+--I 

15 l-+--+--+-l--+--l---+--11--+--t 

10 l---l--+--+-t--+--+--+--,1---1----i 

0 L......J-...J..--1.-'--..... _._ ........ _..__...._ ... 

012345678910 

DIE SIZE (SQ MILS x 1000) 

fypical 8Jc Data SOL·243 
50 .----...---.,----,.,,.....-..,.....-..,....---, 

45 l--+--+--+--+---1---1 

40 l---+--+---+---1---1----l 

35 l--+--+---,-+--+--+---1 

i" 30 l---+---+---1---1----11-----l 

E 25 1--~-T'-Co;;O±P:-PE_R_L-+EA_D_FRA-+-M_E--i---I 
.,,9. 20 1---1--4-,...___,....::i:.j..._:::::::t==~-_j 

15 I---+--+--+---+---+-----< 

10 l--+--+---+--+--+----1 

0 ....__..___......,.._...__ ....... _..._____. 

0 10 15 20 25 30 

DIESIZE(SQ MILS x 1000) 
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TYPICAL SMD THERMAL (OJc) 

Typical 8Jc Data PLCC·20 1 
50.--.....-.....-,..-.,..._.,.......,.........,......,........,.........,-......., 

45 t--+--+--+-+-+-+--1--1--1--1--+--! 

40 'h.. i: ~ 
E 25 i'i-t-r 

0 

""... 20 r--t--t--"f""-"f""-+-+-+-+--+--+--+--t 

15 t--+--+--+-+-+-+-+--1--1--1--+--! 

10 l--t--t--+-+-+-+-+--+--+--+--+--1 
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NOTES: 
1. TEST CONDITIONS: 
Power dissipation: 0.75W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15% 

2. TEST CONDITIONS: 
Power dissipation: 1.0W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15% 

3. TEST CONDITIONS: 
Power dissipation: 2.0W 
Test fixture: "Infinite" heat sink 
Accuracy: ± 15% 
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Effect of Device Stand-Off 
onS09JA1 
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NOTES: 
1. TEST CONDITIONS: 
Package type: SOL-20 CLF 
Die size: 11,322 sq mils 
Test ambient: Still air 
Power dissipation: 0.75W 
Test fixture: Philips PCB 

(1.58" x 0.75" x 0.059") 

2. TEST CONDITIONS: 
Package type: S0-14 CLF 
Die size: 5 ,040 sq mils 
Test ambient: Still air 
Power dissipation: 0.6W 
Test fixture: 0.062" thick PCB with 

"No Traces" 8-9 MIL stand-off 

3. TEST CONDITIONS: 
Package type: PLCC-28 CLF 
Die size: 10,445 sq mils 
Test ambient: Still air 
Power dissipation: 1.0W 
Test fixture: Signetics PCB 

(2.24" x 2.24" x 0.062") 
trace 27 MIL wide 1 oz SQ ft copper 

Figure 14 
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SYSTEM CONSIDERATIONS 
With the increases in layout density resulting 
from surface mounting with much smaller 
packages, other factors become even more 
important. THE USER IS IN CONTROL OF 
THESE FACTORS. 

One of the most obvious factors is the 
substrate material on which the parts are 
mounted. Environmental constraints, cost 
considerations and other factors come into 
play when choosing a substrate. The choice 
is expanding rapidly, from the standard glass 
epoxy PWB materials and ceramic substrates 
to flexible circuits, injection molded plastics, 
and coated metals. Each of these has its own 
thermal characteristics which must be consid
ered when choosing a substrate material. 

Studies have shown that the air gap between 
the bottom of the package and the substrate 
has an effect on OJA· The larger the gap, the 
higher the eJA· Using thermally conductive 
epoxies in this gap can slightly reduce the 
8JA· 

It has long been recognized that external 
cooling can reduce the junction temperatures 
of devices by carrying heat away from both 
the devices and the board itself. Signetics 
has done several studies on the effects of 
external cooling on boards with SO pack
ages. The results are shown in Figures 15 
through 18. 

The designer should avoid close spacing of 
high power devices so that the heat load is 
spread over as large an area as possible. 
Locate components with a higher junction 
temperature in the cooler locations on the 
PCBs. 

The number and size of traces on a PWB can 
affect eJA since these metal lines can act as 
radiators, carrying heat away from the pack
age and radiating it to the ambient. Although 
the chips themselves use the same amount 
of energy in either a DIP or an SO package, 
the increased density of a Surface Mounted 
Assembly concentrates the thermal energy 
into a smaller area. 

It is evident that nothing is free in PWB layout. 
More heat concentrated into a smaller area 
makes it incumbent on the system designer 
to provide for the removal of thermal energy 
from his system. 

Large conductor traces on the PCB conduct 
heat away from the package faster than small 
traces. Thermal vias from the mounting sur
face of the PCB to a large area ground plane 
in the PCB reduces the heat buildup at the 
package. 

In addition to the package's thermal consider
ations, thermal management requires one to 
at least be aware of potential problems 
caused by mismatch in thermal expansion. 
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Figure 15. Results of Air Flow on OJA 

on S0-14 With Copper Leadframe 
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Figure 17. Results of Air Flow on OJA 

on S0-16 With Copper Leadframe 

The very nature of the SMD assembly, where 
the devices are soldered directly onto the 
surface, not through it, results in a very rigid 
structure. If the substrate material exhibits a 
different thermal coefficient of expansion 
(TCE) than the IC package, stresses can be 
setup in the solder joints when they are 
subjected to temperature cycling (and during 
the soldering process itself) that may ulti
mately result in failure. 

Because some of the boards assembled will 
require the use of Leadless Ceramic Chip 
Carriers (LCCCs), TCE must be understood. 
As will be seen below, TCE is less of a 
problem with the commercial SMD packages 
with leads. 

Take the example of a leadless ceramic chip 
carrier with a TCE of about 6 x 10-6/K 
soldered to a conventional glass-epoxy lami
nate with a TCE in the region of 16 x 10- 6/K. 
This thermal expansion mismatch has been 
shown to fracture the solder joints during 
thermal cycling. Substrate materials with 
matched TCEs should be evaluated for these 
SMD assemblies to avoid' problems caused 
by thermal expansion mismatch. 
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Figure 16. Results of Air Flow on OJA 

on SOL-16 With Copper Leadframe 
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Figure 18. Results of Air Flow on OJA 

on SOL-20 With Copper Leadframe 

The stress level associated with thermal ex
pansion and contraction of small SMDs such 
as capacitors and resistors, where the actual 
change in length is small, are normally rather 
low. However, as component sizes increase, 
stresses can increase substantially. 

Thermal expansion mismatch is unlikely to 
cause too many problems in systems operat
ing in benign environments; but, in harsher 
conditions, such as thermal cycling in military 
or avionic applications, the mechanical 
stresses setup in solder joints due to the 
different TCEs of the substrate and the co.m
ponent are likely to cause failure. 

The basic problem is outlined in Figure 19. 
The leadless SMD is soldered to the sub
strate as shown, resulting in a very rigid 
structure. If the substrate material exhibits a 
different TCE from that of the SMD material, 
the amount of expansion for each will differ 
for any given increase in temperature. The 
soldered joint will have to accommodate this 
difference, and failure can ultimately result. 
The larger the component size, the higher the 
stress levels so that this phenomenon is at its 
most critical in applications requiring large 
LCCCs with high pin-counts. 
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TCEOFSMD=6 x 10-4°/o/K 

SMD 

SUBSTRATE s 
TCEOFSUBSTRATE=16 x 10-4•/o/K 

Figure 19. The Basic Problem of 
Thermal Expansion Mismatch Is That 
the Substrate and Component May 

Each Have Different Thermal 
Coefficients of Expansion. 

NOTE: Data provided by N.V. Philips 

To address this problem, three basic solu
tions are emerging. First, the use of leadless 
ceramic chip carriers can sometimes be 
avoided by using leaded devices; the leads 
can flex and absorb the stress. Second, when 
this solution is not feasible, the stresses can 
be taken up by inserting a compliant elasto
meric layer between the ceramic package 
and the epoxy glass substrate. Third, TCE 
values of component and substrate can be 
matched. 

USING LEADED DEVICES 
(SO, SOL & PLCC) 
The current evolution in commercial electron
ics includes the adoption of the commercial 
SMD packages, i.e. SO with gull-wing leads or 
the PLCC with rolled-under J-leads, rely on 
the compliance of the leads themselves to 
avoid any serious problems of thermal expan
sion mismatch. At elevated temperatures, the 
leads flex slightly and absorb most of the 
mechanical stress resulting from the thermal 
expansion differentials. 

Similarly, leaded holders can be used with 
LCCCs to attach them to the substrate and 
thus absorb the stress. 

Unfortunately, using a lead does not always 
ensure sufficient compliancy. The material 
from which the lead is made, and the way it is 
formed and soldered can adversely affect it. 
For example, improper soldering te.chniques, 
which cause excess solder to over-fill the 
bend of the gull-wing lead of an SO can 
significantly reduce the lead's compliancy. 

COMPLIANT LAYER 
This approach introduces a compliant layer 
onto the interface surface of the substrate to 
absorb some of the stresses. A 50µm thick 
elastomeric layer is bonded to the laminate. 
To make contacts, carbon or metalic powders 
are introduced to form conductive stripes in 
the nonconductive elastomer material. Unfor
tunately, substrates using this technique are 
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substantially more expensive than standard 
uncoated boards. 

Another solution is to increase the complian
cy of the solder joint. This is done by increas
ing the stand-off height between the under
side of the component and the substrate. To 
do this, a solder paste containing lead or 
ceramic spheres which do not melt when the 
surrounding solder reflows, thus keeping the 
component above the substrate can be used. 

MATCHING TCE 
There are two ways to approach this solution. 
The TCE of the substrate laminate material 
can be matched to that of the LCCC either by 
replacing the glass fibers with fibers exhibiting 
a lower TCE (composites such as epoxy
Kevlar ® or polyimide-Kevlar and polyimide
quartz), or by using low TCE metals (such as 
lnvar ®, Kovar, or molybdenum). 

This latter approach involves bonding a glass
polyimide or a glass-epoxy multilayer to the 
low TCE restraining core material. Typical of 
such materials are copper-lnvar-copper, Al
loy-42, copper-molybdenum-copper, and cop
per-graphite. These restraining-core con
structions usually require thatthe laminate be 
bonded to both sides to form a balanced 
structure so that they will not warp or twist. 

This inevitably means an increase in weight, 
which has always been a negative factor in 
this approach. However, the SMD substrate 
can be smaller and the components more 
densely packed in many cases overcoming 
the weight disadvantages. On the positive 
side, the material's high thermal conductivity 
helps to keep the components cool. More
over, copper-clad-lnvar lends itself readily to 
moisture-proof multilayering for the creation 
of ground and power planes and for providing 
good inherent EMl/RFI shielding. 

Kevlar is lighter and widely used for sub
strates in military applications; but, it suffers 
from a serious drawback which, although 
overcome to a certain extent by careful atten
tion to detail, can cause problems. The mate
rial, when laminated, can absorb moisture 
and chemical processing fluids around the 
edges. Thermal conductivity, machinability 
and cost are not as attractive as for copper
clad lnvar. 

For the majority of commercial substrates 
however, where the use of ceramic chip 
carriers in any quantity is the exception rather 
than the rule, and when adequate cooling is 
available, the mismatch of TCEs poses little 
or no problem. For these substrates tradition
al FR-4 glass-epoxy and phenolic-paper will 
no doubt remain the most widely used mate
rials. 
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Although FR-4 epoxy-glass has been the 
traditional material for plated-through profes
sional substrates, it is phenolic-paper lami
nate (FR-2) which finds the . widest use in 
consumer electronics. While it is the cheap
est material, it unfortunately has the lowest 
dimensional stability, rendering it unsuitable 
for the mounting of LCCCs. 

SUBSTRATE TYPES 
FR-4 glass-epoxy substrates are the most 
commonly used for commercial electronic 
circuits. They have the advantage of being 
cheap, machinable, and lightweight. Sub
strate size is not limited. On the negative side, 
they have poor thermal conductivity and a 
high TCE, between 13 and 17 x 10- 6 /K. This 
means they are a poor match to ceramic. 

Glass polyimide substrates have a similar 
TCE range to glass-epoxy boards, but better 
thermal conductivity. They are, however, 
three to four times more expensive. 

Polyimide Kevlar substrates have the advan
tage of being lightweight and not restricted in 
size. Conventional substrate processing 
methods can be used and its TCE (between 4 
and 8), matches that of ceramic. Its disadvan
tages are that it is expensive, difficult to drill 
and is prone to resin microcracking and water 
absorption. 

Polyimide quartz substrates have a TCE be
tween 6 and 12 making them a good match 
for LCCCs. They can be processed using 
conventional techniques, although drilling 
vias can be difficult. They have good dielec
tric properties and compare favorably with 
FR-4 for substrate size and weight. 

Alumina (ceramic) substrates are used exten
sively for high-reliability military applications 
and thick-film hybrids. The weight, cost, limit
ed substrate size and inherent brittleness of 
alumina means that its use as a substrate 
material is limited to applications where these 
disadvantages are outweighed by the advan
tage of good thermal conductivity and a TCE 
that exactly matches that of LCCCs. A further 
limitation is that they require Thick-film 
screening processing. 

Copper-clad lnvar substrates are the leading 
contenders for TCE control at present. It can 
be tailored to provide a selected TCE by 
varying the copper-to-lnvar ratio. Figure 20 
shows the construction of a typical multilayer 
substrate employing two cores providing the 
power and ground planes. Plated-through 
holes provide an integral board-to-board in
terconnection. The low TCE of the core 
dominates the TCE of the overall substrate, 
making it possible to mount LCCCs with 
confidence. 
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Because the TCE of copper is high, and that 
of lnvar is low, the overall TCE of the sub
strate can be adjusted by varying the thick
ness of the copper layers. Figure 21 plots the 
TCE range of the copper-clad lnvar as a 

function of copper thickness, and shows the 
TCE range of each of several other materials 
to which the clad material can be matched. 
For example, if the TCE of Alumina is to be 
matched, then the core should have about 

COPPER CLAD INVAR 1 

POWER PLANE 
COPPER TRACES 

AN SMD-100 

46% thickness of copper. When this material 
is used as a thermal mounting plane, it also 
acts as a heatsink. 

Figure 20. Section Through a Typical Multilayer Substrate Incorporating Copper-clad lnvar Ground and 
Power Planes, Interconnected Via Plated-though Holes. 

NOTE: Data provided by N.V. Philips 

0 ....._ _ _.._ _ ___,_ __ ...___....._ _ _, 

0 20 40 60 80 

PERCENT THICKNESS OF COPPER 
CLADINVAR 

100 

Figure 21. The TCE Range of Copper-clad lnvar as a Function of Copper Thickness. 

NOTE: Data provided by N.V. Philips 
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Table 1. Substrate Material Properties 

SUBSTRATE MATERIAL TCE (10-a/K) 

Glass-epoxy (F~) 13-17 

Glass polyimide 12-16 

Polyimide Kevlar 4-8 

Polyimide quartz 6-12 

Copper-dad lnvar 6.4 (typical 

Alumina 5-7 

Compliant layer See Notes 

Substrate 

NOTES: 
Compliant layer conforms to TCE of the LCCC and to base substrate material 

Data provided by N.V. Philips 

KEVLAR® is a registered trademark of DU PONT. 

INVARG'I is a registered trademark of TEXAS INSTRUMENTS. 
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THERMAL CONDUCTIVITY (W/M3K) 

0.15 

0.35 

0.12 

TBD 

165 (lateral) 

16 (transverse) 

21 

0.15-0.3 

CONCLUSION 
Thermal management remains a major con
cern of producers and users of ICs. The advent 
of SMD technology has made a thorough un
derstanding of the thermal characteristics of 

both the devices and the systems they are 
used in mandatory. The SMD package, being 

accepts for package miniaturization. However, 
consideration of all the variables affecting IC 
junction temperatures will allow the user to 
take maximum advantage of the benefits de
rived from use of this technology. 

smaller, does have a higher 9JA than its stan
dard DIP counterpart - even with Copper 
Lead Frames. That is the major trade-off one 
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NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-012-AA for standard small outline (SO) package, 8 
leads, 3.75mm (.150") body width (issue A, June 1985). 

2. Controlling dimensions are mm. Inch dimensions in 
parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #8 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number . 
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NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-012-AB for standard small outline (SO) package. 14 
leads, 3.75mm (.150") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. . 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #14 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 

NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-012-AC for standard small outline (SO) package, 
16 leads, 3.75mm (.150") body width (issue A, June 
1985). 

2. Controlling dimensions are mm. Inch dimensions in 
parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. "T", "D" and "E" are reference Datums on the 

molded body and do not include mold flash or 
protrusions. Mold flash or protrusions shall not 
exceed .15 mm (.006") on any side. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #16 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix "D" 
after the product number. 
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NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-013-AA for standard small outline (SO) package, 16 
leads, 7.50mm (.300") body width (issue A, June 1965). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. 'T', "O" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
Hash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start ~th pin # 1 and continue 
cou(llerclockwise to pin #16 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix 0 alter 
the product number. 

--!. ...__ ,. 1.-1 x ... 

Ii ··-· 

NOTES: 

1.117 (Al) 

•!AIM) 

P002290S 

1. Package dimensions conform to JEDEC specification 
MS-013-AC for standard small outline (SO) package, 20 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M· 1982. 
4. "r', "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
Hash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #20 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D alter 
the product number. 

1.or1.ou1 I 
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AN SMD~100 

NOTES: 
1. Package dimensions conform to JEDEC specification 

MS·013-AD for standard small outline (SO) package, 24 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 

r.75 (.030) X
45

• 

1 .50 (.020) 

~ 

.:io (.012) 

.10 (.004) 

NOTES: 

.834 (.033) 
_.569 (.022) 

1. Package dimensions conform to JEDEC specificatioti 
MS·013-AE for standard small outline (SO) package, 28 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and. do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. . 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #28 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 

r.75 (.030) X
45

• 

.50 (.020) 

.10 (.004) 

1.07 (.042) 

.88 (.034) 
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20-PIN PLASTIC LEADED CHIP CARRIER 
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AN SMD-100 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AA for plastic leaded chip carrier 20 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead. Where lead 
exists plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H" .These datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15mm) 
on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #20 
(top view). 

8. Signetics order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AB for plastic leaded chip carrier 28 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead. Where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side . 

6. Datum "D·E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #28 
(top view). 

8. Signetics order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 
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32-PIN PLASTIC LEADED CHIP CARRIER 
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AN SMD-100 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-052-AE for plastic leaded chip carrier 32 leads, 
.050 inch lead spacing, rectangular. (issue A, 8/1 /85). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where leads 
exits plastic body. 

5. These dimensions do not include mold protrusion. 
allowable mold protrusion is .Q1 O" (.254 mm). 

6. Datum "A-8" and "D-E" are determined where these 
center leads exit from the body at plane "H". 

7. To be determined at seating plane "C". 
8. Pin numbers continue counterclockwise to pin #32 

(top view). 
9. All dimensions and tolerances include lead trim and 

form offset and lead finish. 
1 o. Signetics order code for product packaged in a 

PLCC is the suffix "A" after the product number. 

~----•:: ::1 ~ .1110 (11.21) (l)lc!A@-ll@JD@, 

& ... <10•> ·~ .1111 (Ila) ®·CfA®-a®lo®. 
i-- - (9.11) -or----""--==-'=~==--""'== 

P002210S 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AL for plastic leaded chip carrier 44 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #44 
(top view). 

8. Signetics order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 
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52-PIN PLASTIC LEADED CHIP CARRIER 
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AN SMD-100 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AD for plastic leaded chip carrier 52 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash . 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "D·E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #52 
(top view). 

8. Signetics. order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 

P002230S 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AE for plastic leaded chip carrier 68 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "0-E" and "F-G" are determined where these 
center leads e>q.t frc:ti the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #68 
(top view). 

8. Signetics order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only . 

P0021IOS 
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84-PIN PLASTIC LEADED CHIP CARRIER (PLCC) 
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AN SMD-100 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AF for plastic leaded chip carrier 84 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H" . 

7. Pin numbers continue counterclockwise to pin #84 
(top view). 

8. Signetics order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 
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INTRODUCTION 
Economic survival is driving the electronics 
industry to use cheaper, faster, more reliable 
and· more dense systems and components. 
Assembly technologies, such as SMD (Sur
face Mounted Device) technology, developed 
and used in hybrids and for military electron
ics for over two decades, is being adapted to 
commercial electronics as part of this evolu
tion. With SMD technology, components are 
soldered directly to a metalized footprint on 
the surface of the board or substrate rather 
than being inserted through holes drilled in 
the board and then soldered. Because of this 
evolution, package styles specially designed 
to facilitate surface mounting are now in high 
demand. 

The reasons for the change to SMD technolo
gy vary from one customer to another; but the 
primary motivator is higher profits through 
lower manufacturing and material costs, or an 
improved product, or both. 

Improved Electrical 
Performance 
Because SMD packages are much smaller 
than their DIP counterparts, they have much 
less capacitance and inductance, and provide 
improved AC performance, especially in high
speed environments. They help to minimize 
problems associated with ground bounce and 
multiple output switching found with standard 
DIP packages. The SO package is especially 
suitable for high-speed families such as FAST 
and High-Speed CMOS where package in
ductance can induce or compound problems 
not normally found in slower technologies. 

Ease Of Automation 
SMD pick-and-place machines offer higher 
yields, faster cycle rates (3 - 1 Ox faster), and 
much higher throughput volumes than auto
matic insertion machines for DIP packages. 

Greatly Increased Densities 
Greatly increased densities can be achieved 
through surface mounting. The packages 
themselves are much smaller (as much as 
70%) and can be placed much closer togeth
er. Furthermore, both sides of the board can 
be used with SMDs. 

Reduced Board Costs 
The number of layers, total size of the board, 
and the number of plated through holes can 
be reduced, thus lowering the total cost of the 
board (many companies claim savings of 30 
to 50%). 

June 1987 

Surface 
Mounted 
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Easier Board Rework 
In those instances where rework is neces
sary, it is much faster and cheaper with 
SMDs. 

Improved· Reliability 
Not only are the components proving to be at 
least as reliable as their DIP counterparts but, 
surface mounted assemblies show fewer fail
ures in stress tests than equivalent through 
hole assemblies. 

Lower Shipping, Storage And 
Handling Costs 
SMD components are up to 70% smaller and 
weigh up to 90% less than DIPs (up to 95% 
savings in storage area for Tape & Reel SMD 
components vs DIPs and up to 90% savings 
in component weight). Surface mount assem
blies offer additional savings in both weight 
and space, both of which can be linked to 
increased profits. 

SMD packages for integrated circuits fall into 
two categories: Swiss Outline, also known as 
Small Outline (SO), and the Plastic Leaded 
Chip Carrier (PLCC). 

SO PACKAGE 
The SO package was developed by N.V. 
Philips Corp, originally for the Swiss watch 
industry. In the mid 1970s Signetics intro
duced linear ICs in SO packages to the US 
market (hybrid and telecommunications). As 
demand grew, other technologies such as 
FAST, Low Power Schottky, Schottky, TTL, 
CMOS, High-Speed CMOS (HC and Hen. 

Table 1 

PIN COUNT so 
8 x 

14 x 

16 x 

18 

20 

24 

28 

44 

52 

68 

84 

8-3 

ECL, ROMs, RAMs, PROMs, were made 
available in SO packages. 

The SO is a dual-in-line plastic package with 
leads spaced 0.050" apart and bent down 
and out in a Gull-Wing format. It comes in two 
widths: 0.150" SO, and 0.300" SOL (SO
Large) depending .on the pin count. 

As ICs became more complex and the num
ber of pins grew, the standard dual-in-line 
packages grew longer and wider, presenting 
new electrical and mechanical problems. 
Some of these were resolved with the intro
duction of the ceramic leadless chip carrier 
(LCC). These were square, ceramic packages 
without leads which can be socketed or 
soldered directly to a substrate if the thermal 
coefficient of expansion of the chip carrier 
and the substrate are to be matched. 

In 1980, the Plastic Leaded Chip Carrier 
(PLCC) was introduced as a cheaper alterna
tive to the LCC. However, this was at the 
same time that SMD was winning acceptance 
in commercial electronics and the PLCC was 
seen as an ideal SMD package for the higher 
pin count devices (those with more than 28 
leads). The PLCC is a square, plastic pack
age with leads on four sides, spaced down 
and under in a J-Bend configuration. It is 
available in the higher pin counts: 20, 28, 44, 
52, 68, 84 with even higher pin counts under 
development. 

The smallest square PLCC is the 20 pin 
package. There are many reasons for this; 
the primary one is that below 20 pins, the 
package would be as thick as it is square, 

SOL PLCC 

x 

x x (rectangular) 

x x 

x 

x x 

x 

x 

x 

x 

I 
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resulting in a cube-like package which would 
be very difficult to handle in an automated 
environment. 

Logic and linear devices are available in SO 
while the more complex parts such as micro
processors, microcontrollers, complex periph
erals, large memory devices, and other higher 
pin count integrated circuits will be found in 
the PLCC. 

ASSEMBLY 
The assembly of these SMD packages is 
virtually the same as for the older DIP pack
ages using the same materials and most of 
the same equipment and assembly technolo
gies. 
The only differences in the process are the 
smaller lead frames, different lead bends 
(gull-wing for SO and J-Bend for the PLCC), 
and closer spacing resulting in a much 
smaller package for the same basic die. 

RELIABILITY 

Reliability studies of SMD components, con
ducted not only by Signetics and Philips, but 
by many of our competitors and customers, 

···-- 10.07 

have revealed that these packages are at 
least as reliable as the standard plastic DIP 
packages that have been used over the past 
20 years. In several cases, test results of the 
SMD packages have been better than their 
DIP counterparts. 

STANDARDIZATION 
The SO package is an industry standard 
format. In June 1985, the JEDEC (Joint Elec
tronics Engineering Council) of the EIA (Elec
tronics Industries Association) issued a Solid 
State Product Outlines Standard for each of 
the SO formats: MS-012 AA-AC for the 
0.150" body width SO and Ms-013 AA-AE for 
the 0.300" body width SOL. In addition to the 
JEDEC Standard, de facto standardization 
has been achieved in the industry in that most 
of the major US and European IC manufactur
ers (more than 15 companies currently) use 
this standard. 

The PLCC is also a standardized format, with 
a JEDEC Registered Outline #M0-047 M
AH. It also is multiple sourced with over 10 
US IC manufacturers using this standard. 

Points worth noting: All SO And SOL pack
ages have 0.050" lead spacing and a Gull-

Wing lead bend, while all PLCC packages 
have the same lead spacing and a J-Bend 
lead b~nd. 

TAPE AND REEL 
One revolutionary phenomenon in SMD is the 
development of Tape and Reel for the IC 
packages. Philips and several other compa
nies making automatic placement equipment 
recognized the need for a feed system which 
allows for positive indexing large volumes of 
components at high-speed in order to get 
maximum efficiency out of the new pick-and
place machines. Tubes are limited to a rela
tively small number of parts (dictated by tube 
length) and depend on gravity to feed compo
nents to the placement head. After several 
proposed tape formats, Philips, Signetics, 
many of the component and placement 
equipment manufacturers, and board manu
facturers convened under the auspices of EIA 
(Electronic Industries Association) and 
agreed on an industry standard specification 
for Tape and Reel for both SO and PLCC 
packages. The proposed EIA specification 
RS .481A is being used by Signetics and 
Philips, both of whom have shipped compo
nents on Tape and Reel since late 1984. 
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Figure 1. Manufacturers' Recommended Footprint 

FOOTPRINTS FOR PLCC 

PINS A 

20 .425 
28 .525 
44 .725 
52 .825 
68 1.025 

Figure 2. Footprint Design for The PLCC·IC I 
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INTRODUCTION 
The following information applies to all pack
ages unless otherwise specified on individual 
package outline drawings. 

1. Dimensions are shown in Metric units 
(Millimeters) and English units (Inches). 

2. 

3. 

4. 

Package Number Package Package 

Type of Feature Ordering 
Leads Code 

14 pin 
(S0-14) 3.9mm D 

(0.15") 

16 pin 
Body 

(S0-16) 
width D 

so1 16 pin 
D (Copper (SOL-16) 

Leadframe) 20 pin 7.5mm D (SOL-20) (0.30") 
24 pin Body 

D (SOL-24) width 

28 pin 
(SOL-28) D 

PLCC2 
44 pin 0.650" 

(Copper Square A 
Leadframe) 

(PLCC-44) 
body 

14 pin 
N (DIP-14) 

16 pin 
(DIP-16) 0.300" N 

Lead 
20 pin row N 
(DIP-20) centers 

DIP3 24 pin 
(Copper SLIM DIP N 
Leadframe) (DIP-24) 

24 pin 
N (DIP-24) 0.600" 

28 pin Lead 
N (DIP-28) row 

40 pin 
centers 

(DIP-40) N 

NOTES: 
1. SO = Small Outline 
2. PLCC = Plastic Leaded Chip Carrier 
3. DIP = Dual-In-Line Package 

February 1986 

Package 
Outlines 

Lead material: Copper Alloy, 
(63%Sn/37%Pb) dipped. 

Body material: Plastic (Epoxy) 

Thermal resistance values are 

solder 

deter-
mined by temperature sensitive parame
ter (TSP) method. This method uses the 
forward voltage drop of a calibrated di-

PLASTIC PACKAGES OUTLINES 

Package Thermal Die Size Resistance 
Outline 

eJAIOJc 
(square 

Code (°C/W) mils) 

DH1 124/37 

2,500 

DJ1 113/36 

DJ2 98/30 

DL2 90/28 5,000 

DN2 76/26 

D02 70/24 10,000 

AX1 50/20 15,000 

NH1 89/44 
2,500 

NJ1 86/43 

NL1 74/32 

NN1 65/36 5,000 

NN3 59/30 

N03 52/27 10,000 

NW3 45/19 15,000 

9-3 

ode to measure the change in junction 
temperature due to a known power appli
cation. The substrate diode of a Bipolar 
technology device is generally the diode 
used in these tests. Die size and test 
environment have significant effects on 
thermal resistance values. 

Test Conditions 

Test 
Ambient Test Fixture 

Device soldered to 
Philips glass epoxy 
test board 
(1.12" x 0. 75" x 0.059") 
with 0.008 - 0.009" 
stand-off. Accuracy: ± 15% 

Still air 
at room 
temperature Device soldered to 

Philips glass epoxy 
test board 
(1.58" x 0.75" x 0.059") 
with 0.008 - 0.009" 
stand-off. Accuracy: ± 15% 

Device soldered to 

Still air 
Philips glass epoxy 

at room 
test board 

temperature 
(2.24" x 2.24" x 0.062") 
with 0.008 - 0.009" 
stand-off. Accuracy: ± 15% 

Device in Textool ZIF 
socket with 0.040", 
stand-off. Accuracy: ± 15% 

Still air 
at room 
temperature Device in Textool ZIF 

socket with 0.040'', 
stand-off. Accuracy: ± 15% 

I 
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4. Package Symbolization for Plastic Dual-In-Line Package (DIP) Top Side 

Lead No. 1 

I 
Basic Part Number 

Package Designator for Plastic Dip Package 

Special Processing Code (B = Burn-In) 

74F240 N.8 
SKK8612 BK 

TI Seal Period Code 

Assembly Part Revision (" - " if no part Revision) 

Date Code (86 =Last 2 digits of Calendar Year, 12 =12th 
week) 

Test Plant [B = Pebei (Taiwan), K = SigKor (Korea), L = Anam 
(Korea), P = Orem (Utah), S = SigSvl (California), 
V = SigThais (Thailand)] 

Assembly Plant [B = Pebei (Taiwan), K = SigKor (Korea), 

Signetics LOGO 

L = Anam (Korea), P = Orem (Utah), S = SigSvl 
(California), V = SigThais (Thailand)] 

5. Package Symbolization for Plastic Small Outline Package (SO) Top Side £ Basic Part Number 

Lead No. 1 

February 1986 

74F269 
SKK8612B 

T I Assembl.y Part Revision (' '-'' if no part Revision) 

L Date Code (86 =Last 2 digits of Calendar Year, 
12 =12th week) 

Test Plant [B = Pebei (Taiwan), K = SigKor (Korea), L = Anam 
(Korea), P = Orem (Utah), S = SigSvl (California), 
V = SigThais (Thailand)] 

Assembly Plant [B = Pebei (Taiwan), K = SigKor (Korea), 

Signetics LOGO 

L = Anam (Korea), P = Orem (Utah), S = SigSvl 
(California), V = SigThais (Thailand)] 

9-4 



Signetics Logic Products 

Package Outlines 

6. Package Symbolization for Plastic Leaded Chip Carrier (PLCC) 

,_J___.-------- Basic Part Number 

0--------- Lead No. 1 
74F764 

SKK8612BA 

Seal Print Code 

Assembly Part Revision (" -" if no part Revision) 

Date Code (86 =Last 2 digits of Calendar Year, 
12 =12th week) 

.._----Test Plant [B = Pebei (Taiwan), K = SigKor (Korea), 

L = Anam (Korea), P = Orem (Utah), 

S = SigSvl (California), V = SigThais (Thailand)] 

Assembly Plant [B = Pebei (Taiwan), K = SigKor (Korea), 

L = Anam (Korea), P=Orem (Utah), 

S = SigSvl (California), V = SigThais (Thailand)] 

..._ ___ Signetics LOGO 

I 



Signetics Logic Products 

Package Outlines 

20-PIN PLASTIC LEADED CHIP CARRIER 

11117 to.111 @!A@! F-o@! 

.2llO(l.lll) 

.010toa1 
llAX.R 

S PLACES 

~ to.111 ®·•@!D-E@! 

I 

~~1 + -~·711 
!±J& I 

Ir~£ 

I_,~ g11111 to.111 ®iA®tF-o ® .-11.a.1 J . ----
~-111111A. I~· 

-, 
.DIG (1.12) -___I_ 

==+ -•-£::1::1:.·1 ~· 
~ 

~f--------4 

.G21to.M) -
.1IO(U7) 
Jtnmf 

111 I .1121 toJIS) '•I - to.11) @! D-E @,F.Q ®I __, t-------t ""fflDi) 

=1~1 R 
IO PLACES 

I j~ l+!.011toa1@!F-o@I 

AL 1 853-0400 93885 

28-PIN PLASTIC LEADED CHIP CARRIER 

-(11.111 
-(11AI) 

.DIOto.211 
llAX. R 

I PLACU 

AQ1 853-0401 93885 

February 1986 

I 
~· -to•I .1111(1.Dli) 

.DI0(2.21) 

-(12.117) 
-(11.32) 

! 

.1111("57) 
.116 (•.111 
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.. 
11 I: 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AA for plastic leaded chip carrier 20 leads, 
.050 inch lead spac;ing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead. Where lead 
exists plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H".These datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15mm) 
on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #20 
(top view). 

8. Signetics order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 

& ~=::: ~-toJi)IM.j 
PEDESTAL CLEARANCE W/O 

CLEARANCE PEDESTAL 

I I SEATllO 

&, f /PLANE &, 

9 ::: ::::: !+I .010 to•> ©!A@l•@I 

;:: ~::;: ~1 to•> ®! D-E@I 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-,6-B for plastic leaded chip carrier 28 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982 . 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead. Where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #28 
(top view). 

8. Signetics orde.r code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 



Signetics Logic Products 

Package Outlines 

32-PIN PLASTIC LEADED CHIP CARRIER 

:+I /Jin (II.II) @1c A@-a@~ 
'-II/II.A-a• 

&. 
-(11.11) 
Mi(iiii) 

JI:~...:~ -;--:±: 
SPLACES ' . £ ; 

-r-------·r.-~ ....... --= ....... -...i:i.._' .... -_ce: ..... co_......,-__,---------. 
I'' !& 

AIS(11.61) 
M7(11.Sli) 

PIN e1--$=-i 

AR2 853-0402 94665 

-- ----Jiiii(l.27) 

•BIDES 

44-PIN PLASTIC LEADED CHIP CARRIER 

,..., 

AX1 853-0403 93885 

-(12.67) 
Al6(12~) 

JIH (O.M) -
.100(U8) 

~ 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-052-AE for plastic leaded chip carrier 32 leads, 
.050 inch lead spacing, rectangular. (issue A, 8/1 /85). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where leads 
exits plastic body. 

5. These dimensions do not include mold protrusion. 
allowable mold protrusion is .010" (.254 mm). 

6. Datum "A-8" and "D-E" are determined where these 
center leads exit from the body at plane "H". 

7. To be determined at seating plane "C". 
8. Pin numbers continue counterclockwise to pin # 32 

(top view). 
9. All dimensions and tolerances include lead trim and 

form offset and lead finish. 
10. Signetics order code for product packaged in a 

PLCC is the suffix "A" after the product number. 

Jll5(0.31) 
JIOli(ll.IS) 

-~ I SEATllCI PLAtE 

-----::: ~~: ~ JllO (11.25) (': C A(l'.-8(?; D(i 

: A3D (10.12) ~ .011 (0 .. ) @ C A(1-8(t D~ 
.JI0(9.11j -------~~~~~~~~ 

Q_7 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AL for plastic leaded chip carrier 44 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #44 
(top view). 

8. Signetics order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 
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Package Outlines 

52-PIN PLASTIC LEADED CHIP CARRIER 

I 

.010 (II.II) 
lllAX.11 

3 PLACES 

1 
I 

.718(11.20) 

.711 (19.011) 

P1Na1 ~ 0 

t•.lb07 (b.111 jla®ID·E®I 

I 

.1lli (20.18) 

.715,(18.M) 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AD for plastic leaded chip carrier 52 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H" . 

7. Pin numbers continue counterclockwise to pin #52 
(top view). 

1___,-.~~--T'~""d:Ti:;:n::ric:rc:Tc::rc::rt:TCt:Tt:J-::::rt::l--'~~~-
6. Signetics order code for product packaged in a PLCC 

is the suttix "A" after the product number. 
9. Applicable to packages with pedestal only. 

1 

: LL±_j ~ 
i----IJiiilj1zi 4 SIDES 

""%"'.oot°"'.G01~:""·~~·~""1f~' jrA~®~,F~·~o~®-.---- :~: ::::: __ ___...· 
l~'Ls:::. ~ = :::: x 411• ~ r- = ::: _@ __ . ~ 

Un~ ~M) ----. 
----! 

.120 (3.Gll) 

.ollO (2.28) 

.025 (0.84) 
lllN. 

& 
[EJ-----

;--------~-----........... --~ 
&, .015 (0.38) ~ .o20 (11.5) lllN.j 

-
,,...,..,..,..,..,.,~,..,...,...,..,..,....,..,.,..,.,..,...,....,..,._ .oo5(0.13) CLEAllANCEW/O 

I 

.1 .. (4.57) l PEDESTAL 

.115 (4.18) _ IEATWO 

~---~--~·- ~ ' I , ~ PLANE 

52 PLACES 

=~::~" 

lj' .1121(11.113) 
I f--- :m(Qtf 

~::::~:: 

i ' I I I & J I £ 
+' .G01 (0.111 @! ~ ®. F-o:!S • ! I 1· .314 19.111 !+/.010 !0.111 (DIA®la®I 

! • .3111 (8.o8) 

+ .015 (0.38) §.;. F.Q@ .---- :: ::~:: I ""!§.,...\ .0°"'1:rll .,.,(0...,.38"°) ""(s).,..,\ ~=-=""'@'"") 

AA 1 853-0397 93685 

68-PIN PLASTIC LEADED CHIP CARRIER 

.010iO.n111AX..!!_ l 
IPLACEI ·~: 

~ 
-CM.ti) 

=!!::\II 
• PLACQ 

AB1 853-0398 92830 

February 1986 

I-' -(20.321--, 

! ~._~ : 

&; il 

+ llllT(0.11)@ A@ F-0(5) 

~I lllJ7 (0.11) ® •ct D-E® 

-(11.14) 
1111. 
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P002230S 

NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-047-AE for plastic leaded chip carrier 68 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash. 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads e~t fr* the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #68 
(top view). 

8. Signetics order code for product packaged in a PLCC 
is the suttix "A" after the product number. 

9. Applicable to packages with pedestal only. 

&~!l r=:, 
CLEAllANCE 

I 
I /e:t:: 

!+! .010 (11.21) ¢>/A<lll•<lll &. 

Ji+1.01•(11~ I 
L. -~tlM) I 

"liiillOi 

I-- :::::: 

P002180S 



Signetics Logic Products 

Package Outlines 

84-PIN PLASTIC LEADED CHIP CARRIER (PLCC) 

.... , .... ,, 
0 ··r··r 

I 'i' 

\ _._1 ___ l1,, 

J 

·----' 

Februarv 1986 

1.18&(30.36) 
1.iii(3D.iOf 

I 

I 
j 
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NOTES: 
1. Package dimensions conform to JEDEC specification 

M0-04 7-AF for plastic leaded chip carrier 84 leads, 
.050 inch lead spacing, square. (issue A, 10/31 /84). 

2. Controlling dimensions: inches. Metric dimensions in 
mm are shown in parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. Datum plane "H" located at the top of mold parting 

line and coincident with top of lead, where lead exits 
plastic body. 

5. Location to datum "A" and "B" to be determined at 
plane "H". These Datums do not include mold flash . 
Mold flash protrusion shall not exceed .006" (0.15 
mm) on any side. 

6. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

7. Pin numbers continue counterclockwise to pin #84 
(top view). 

B. Signetics order code for product packaged in a PLCC 
is the suffix "A" after the product number. 

9. Applicable to packages with pedestal only. 
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Package Outlines 

14-PIN PLASTIC SMALL OUTLINE (SO) 

~ 

! 
I 

8.20 ( .244) 
5.85(.234) @ 4.IJO (

1 
.157 ) 

3.10 <, .150) 

~ 
WEs· .25 !~1~ 

·~ 

DH1 853-0175 91504 

. ~-: 1.27 ( .050 ) BSC 

8.75 ( .344 ) 
8.55 ( .337 ) 

16-PIN PLASTIC SMALL OUTLINE (SO) 

r~ 
i i 

! ---i-
1 

8.20(.244) 
5.95(234f ~ 

l+!ES' .25(.010) $] 

: ______ _l_ 

I 
h 1.27(.050) BSC 

10.ll0(.394) I 
E[:]'---------- 9.80(.388) -------i 

~------------, ~ 
Cf: i&s..r-LH H H H H ff ~::=~ ® 

PQOi"004[Ti I -i 
I . A8(.019) ---. 

-----l I--- .35(.014) ffiYIE~.010> ~ i 
DJ1 853-0005 91504 

I 
.25(:.010) 
.19(.ll07) 

NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-012-AB for standard small outline (SO) package, 14 
leads. 3.75mm (.150") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M- 1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin # 14 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number . 

NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-012-AC for standard small outline (SO) package, 
16 leads, 3. 75mm (.150") body width (issue A, June 
1985). 

2. Controlling dimensions are mm. Inch dimensions in 
parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
4. "T", "D" and "E" are reference Datums on the 

molded body and do not include mold flash or 
protrusions. Mold flash or protrusions shall not 
exceed .15 mm (.006'') on any side 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin # 16 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix "D" 
after the product number. 

' .50(.020) 0 

---. ,-- .25(.010) x 45 

I 

.25(.010) 

.10(.ll04) 

a• 
o· 

1-r 
I .82(-032) 
r- .58(.022) ® 



Signetics Logic Products 

Package Outlines 

16-PIN PLASTIC SMALL OUTLINE (SOL) 

~ 
I ~i.-~~~ 

I ,.,, ... , 
7.AO (.11'1) 

I 
EB 

1 

i I 

J,.17(.GIOIMC 

0-------- 10.101.-1 
1ili'lAiil 

OJ2 953-0111 e121 e 

20-PIN PLASTIC SMALL OUTLINE (SOL) 

1-----+~'0$: .10 c.-1 

Dl2 853-0172 82948 

-!All! 
••I.AO'! 

~.ll(i;i)'Q 

NOTES: 
1. Package dimensions confonn to JEOEC specification 

MS-013-AA for standard small outline (SO) package, 16 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M- 1982. 
4. "T", "O" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start •ith pin #1 and continue 
counterclockwise to pin #16 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix O after 
the product number. 

NOTES: 

/ ::::: UI' 

I 

1.117 (A21 
•<.llMI 

P002290S 

1. Package dimensions conform to JEOEC specification 
MS-013-AC for standard small outline (SO) package, 20 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimension• are in mm. Inch dimensions in 
parentheses. 

3. Dimensioning and tolerancing per ANSI Y14.5M- 1982. 
4. "T", "O" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #20 when viewed from top. 

8. Signetics ordering code for a product packaged in 1 
plastic small outline (SO) package is the suffix O after 
the product number. 

---' ,__ .71 1.-1 x 41' I .. , ... , 

,.,_1 I 
TlJAf-



Signetics Logic Products 

Package Outlines 

24-·PIN PLASTIC SMALL OUTLINE (SOL) 

-----+lllHIO@ .10 (.004) ,__ ____ _, 

. 27 (.050) BSC 

16.80 (.614) 
15.20 (.598) 

m [Eirnu-m arum mw 
113 .10 (.004) '_J L 

. :: ::~~:: -f•I T IE lo@I .2s (.010) 8 I 
ON2 853-0173 82949 

28-PIN PLASTIC SMALL OUTLINE (SOL) 

I 1+10@! .10 (.004) I 

7.80 (,299) 

7.40 (.291) 

u 1.27 (.050) BSC 

-D-t----t--------
18.10 (.713) 

17 .70 (.697) 

10.62 (.418) 
1021 (.402) 

f+le@J .25 (.010) ® I 

2.65 (.104) 

2.35 (.093) 
I 

.32 (.013) 

.23 (.009) 

10.65 (.419) 

10.26 (.404) 

l-+le®l .25 (.01oi ® I 

m ffO n rnumnrow n ru-iB 
I 

2.65 (.104) 

2.35 (.093) 

@ .10 (.004) '_J L 
002 853-0006 81217 

February 1986 

.. ·
49 

<·
019

> -f+I r I e lo@I .25 (.01oi ® I 
.35 (.014) 
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NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-013-AD for standard small outline (SO) package, 24 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
4. "T'', "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number . 

r.75 (.030) X
450 

.50 (.020) 

.30 (.012) 

.10. (.004) 

NOTES: 

.834 (.033) 

.559 (.022) 

P000222S 

1. Package dimensions conform to JEDEC specification 
MS-013-AE for standard small outline (SO) package, 28 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "T", ·:D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.OOS") on 
any side. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #28 when viewed from top. 

6. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 

.50 (.020) . r.75 (.030) x
45

• 

.10 (.004) 

1.07 (.042) 

.86 (.034) 
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Package Outlines 

14-PIN PLASTIC DUAL IN-LINE (PDIP) 

NH1 853-04~ 81231 

~ 
.255 (6.48) 

. 245 (6.22) 

:::::::·J_J 
. 0&4 (1.83) 

.0.5 (1.14) 

~ 
.120 (3.05) 

-!+!Tie@ .010 1.25) BI 

16-PIN PLASTIC DUAL IN-LINE (PDIP) 

rn---

NJ1 853--0408 81232 

February 1986 

.138 (3.51) 

.120 (3.05) 

-ii!flel)(D 010 !.Hi 11 

.125 (3.18) 
T15Ts2i 

.035 (.89) !! 

.020(.5~) 
.015 ( .38) .. 

.o10 (.25) 

.125 (3.18) 
~ 

.035, (.~89) i,i 

.020 (.51) 

~ 
.010 (.25) 
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NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-001-AC for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 14 leads (issue 8. 7 /85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. '-'T'', "D'' and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .01 O inch (.25mm) 
on any side . 

5. These dimensions measured with the leads constrained 
to be perpendicaiar to plane T. 

6. Pin numbers start with pin # 1 and continua 
counterctockwisa to pin #14' when viewed from the top . 

8SC 
.300 (7.62) 
(NOTE 5) 

.395 (10.03) 

.300 ( 7.62) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-001-AA for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 16 leads (issue 8. 7/85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterdockwisa to pin #16 when viewed from the top. 

~ 
.300 (7.62) 
(NOTE 5) 

BSC ~\\ 
.300 (7.62) 
(NOTE 5) 

.395 (10.03) 

~ 
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Package Outlines 

20-PIN PLASTIC DUAL IN-LINE (PDIP) 

.1 

---i 
.255 (8.48) 

• 100 (2.54) BSC 

1.057 (2U5) 

~ 
~ 

:J_:r~ 

J 
NL1 l53-040I 81234 

.()45 (1.14) 

~ ·fi!TIED<li .010 (#) II 
.017 (.43) 

24-PIN PLASTIC DUAL IN-LINE (PDIP) 

!i!o$1 .-1.101 I 

.180 (4.08) 

.135 (3.43) 

.138 (3.51) 

~ 

-i 
~ 
..... (9.22) ....... __ ..._ ____________ ...,..,...___J 

I i ,...._...,._ .• , .... , -
1.-p1•1 
1.l40(11M) 

LIHJll-lil•I••• _.., Al 

NN1 853-041d 93852 

February 1986 9-14 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS.001-AE for standard dual in-line (DIP) package .300 
Inch row spacing (PLASTIC) 20 leads (issue B. 7185) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions .. Mold 
flash or protrusions shall not exceed .01 O inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #20 when viewed from the top . 

NOTES: 

BSC 
.300 (7.92) 
(NOTE 5) 

.385 (10.03) 

~ 

1. Controlling dimension: inches. Metric are shown in 
parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AF for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 24 leads (issue B. 7185) 

3. Dimension and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side . 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

8. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #24 when viewed from the top. 



Signetics Logic Products 

Package Outlines 

24-PIN PLASTIC DUAL IN-LINE (PDIP) (600mll-wlde) 

s .004 .10 

. 064 (1.63) 

:o45(1.i4i 

--, 
~ ........ --~---...--.-=,......=-'=""-=.--.:=-=--=-.::; .200(5.0~ 

~ PLANE 

_.TIEI@ .016 C.25) BI 

NN3 853-1202 86270 

28-PIN PLASTIC DUAL IN-LINE (600mil-wide) 

111!!0@1 .004 (.10) I 

.165 (4.19) 

.138 (3.51) 

120 (3.05) 

.560 (14.22) 

. 545 (13.84) 

.~....,...,..,...~_J 
LL •oo ~M> ~ II II II II II II If I 

r.15"'.l--+------~::::~::: ~ 
.084 (1.83) 

.155 (3.94) 

.145 (3.68) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-011-AA for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 24 leads (issue B. 7 /85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T'', "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #24 when viewed from the top. 

7. This package is not processed through standard 
Signetics process. 
Lead finish: solder plated. 
Lead angle: 90 degree bend . 

.045 (1.1~) !! \\ 
·
020 

<·
51

l 1--- .soo (15.24) ssc---l. I 
(NOTE 5) 

.015 (.38) .826 (15.88) 

.0095 (.24) .810 (15.49) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-011-AB for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 28 leads (issue B. 7 /85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side . 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #28 when viewed from the top. 

.046 (1.14) .155 (3.94) 
.145(3.68) 

l,,;...~-=,....,,=-=---=-=r-:c=--i=-'='"-=r-r::::r-i:::r--=--ci .200(5.~) 
.185 (4.19) 

.045 (1.~4) ff \ 
.138 (3.51) .020 <·

51
> ~ .800 (15.24) BSC 11 

. 120 (3.05) (NOTE 5) 
.015 1.se> .ees (17.85) 

.010 (.H) .800 (15.24) :: :: -fflTIEiXf)j .010 1.25) A I 

NQ3 653-0413 84099 

February 1986 9-15 



Signetics Logic Products 

Package Outlines 

40-PIN PLASTIC DUAL IN-LINE (PDIP} 

@lo®.004 <.10> I 

~, I ~"'l""l""l'I 
U--.100 (2.54) BSC 

·D·f--+----------:::: ::~::::------------! 

~ PLANE 

.064 (1.63) 

.045 (1.14) 

L = .... -!@,,,,,@, ,,, ,, .... 
. 017 (.43) 

NW3 853-0415 84971 

February 1986 9-16 

.555 (14.10) 

.545 (13.84) 

_J 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-011 ·AC for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 40 leads (issue B. 7185) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #40 when viewed frorA. the top. 
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