TTL Logic series

Integrated circuits

Book ICO9N 1986
New series

Signetics




Elcoma — Philips Electronic Components and
Materials Division —embraces a world-wide group of
companies operating under the following names:

IBRAPE GR>
Miniwatt  Signetics

Mullard mlvn
PHILIPS

Elcoma offers you a technological
partnership in developing your systems to the full.
A partnership to which we can bring

® world-wide production and marketing
® know-how

® systems approach

® continuity

® broad product line

® fundamental research

® |eading technologies

® applications support

® quality



TTL LOGIC SERIES

Contents ... ... ... ... ..
Preface. .. ... ... .

Section 2 — Quality and Reliability

Quality and Reliability . ... ............... ... .. .. ..

Section 3 — Military Information

Military Information. . ... ......... ... ... .. ... .. .. .

Section 4 — TTL User’s Guide

Product Information. .. ..., ... ... ... .. . ... . . .. .

Section 5 — 74 Series

DataSheets. .. ................ .. ... .. .. ... . ..

Section 6 — 8T Series

DataSheets. .. ............ ... .. ... ... .. ... ..

Section 7 — LSI Products

DataSheets. .. ........ ... ... ... .. ... .. .. ... ...

Section 8 — Surface Mounted ICs

Surface Mounted ICs ... ..................... ... ..

Index. . ... ... ..

A Plastic Leaded Chip Carrier ... ............. ...
D Plastic Small Outline. . .................... .. . .
N Plastic Standard Dual-in-Line . . ........... ... .. . . .






DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic compo-
nents, subassemblies and materials. It is made up of four series of handbooks:

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The contents of each series are listed on pages iv to viii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application information is given it is advisory and does not
form part of the product specification.

Condensed data on the preferred products of Philips Electronic Components and Materials Division is
given in our Preferred Type Range catalogue (issued annually).

Information on current Data Handbooks and on how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

February 1984

iii



ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks comprises:

T1

T2a

T2b

T3

T4

T5

T6

T8

T9

T10

T11

T12

T13

T15

T16

Tubes for r.f. heating

Transmitting tubes for communications, glass types
Transmitting tubes for communications, ceramic types
Klystrons

Magnetrons for microwave heating

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Miiller tubes

Colour display systems
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units

Photo and electron multipliers

Plumbicon camera tubes and accessories
Microwave semiconductors and components
Vidicon and Newvicon camera tubes

Image intensifiers and infrared detectors
Dry reed switches

Monochrome tubes and deflection units
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units

October 1985



SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprises:

S1

S2a

S2b

S3

S4a

S4b

S5

S6

S7

S8a

S8b

S9

S10

S11

S12

S13

SDrt::Iissignal silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes,
tuner diodes, rectifier diodes

Power diodes

Thyristors and triacs

Small-signal transistors

Low-frequency power transistors and hybrid modules

High-voltage and switching power transistors

Field-effect transistors

R.F. power transistors and modules

Surface mounted semiconductors

Light-emitting diodes

Devices for optoelectronics

Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and
infrared sensitive devices, laser and fibre-optic components

Power MOS transistors

Wideband transistors and wideband hybrid IC modules

Microwave transistors

Surface acoustic wave devices

Semiconductor sensors

February 1986
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INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks comprises:

EXISTING SERIES Superseded by:
IC1 Bipolar ICs for radio and audio equipment ICO1N
1C2 Bipolar ICs for video equipment ICO2Na and ICO2Nb
I1C3 ICs for digital systems in radio, audio and video equipment ICO1N, 1C02Na and ICO2Nb
IC4 Digital integrated circuits
CMOS HE40008B family
1C5 Digital integrated circuits — ECL 1CO8N
ECL10000 (GX family), ECL100000 (HX family), dedicated designs
IC6 Professional analogue integrated circuits ICO3N and Supplement to IC11N
IC7 Signetics bipolar memories
IC8 Signetics analogue circuits IC11N
1C9 Signetics TTL logic ICO9N and IC15N
IC10 Signetics Integrated Fuse Logic (IFL) IC13N
IC11 Microprocessors, microcomputers and peripheral circuitry IC14N

March 1986



NEW SERIES
ICOIN

IC02Na

ICO02Nb

ICO3N

1IC04N

ICO5N

ICO6N*

ICO7N

ICO8N
ICO9N
IC10N

IC11IN
Supplement
to IC11N
IC12N
IC13N

IC14N

IC15N

Note

Books available in the new series are shown with their date of publication.

Radio, audio and associated systems
Bipolar, MOS

Video and associated systems
Bipolar, MOS
Types MAB8031AH to TDA1524A

Video and associated systems
Bipolar, MOS
Types TDA2501 to TEA1002

Integrated circuits for telephony

HEA4000B logic family
CMOSs

HE4000B logic family — incased ICs
CMOS

High-speed CMOS; PC74HC/HCT/HCU

Logic family

High-speed CMOS; PC54/74HC/HCT/HCU — uncased ICs

Logic family
ECL 10K and 100K logic families
TTL logic series

Memories
MQS, TTL, ECL

Linear LSI
Linear LSI

Semi-custom gate arrays & cell libraries

ISL, ECL, CMOS

Semi-custom
Integrated Fuse Logic

Microprocessors, microcontrollers & peripherals

Bipolar, MOS
FAST TTL logic series

(published 1985)

(published 1985)

(published 1985)

(published 1985)

(published 1984)

(published 1986)

(published 1984)
(published 1986)

(published 1985)
(published 1986)

(published 1985)

(published 1985)

(published 1984)

* Supersedes the ICO6N 1985 edition and the Supplement to ICO6N issued Autumn 1985.

April 1986
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

C1

C2
Cc3
C4
C5
Cé
c7
(02:]
C9
ci10
c1

c12
c13
c14
C15
C16
c17
c1i8
c19
C20
C21*

C22

Programmable controller modules
PLC modules, PC20 modules

Tele(:ision tuners, coaxial aerial input assemblies, surface acoustic wave filters
Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Synchronous motors and gearboxes

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Connectors

Non-linear resistors

Potentiometers, encoders and switches
Fixed resistors

Electrolytic and solid capacitors

Ceramic capacitors

Permanent magnet materials

Stepping motors and associated electronics
Direct current motors

Piezoelectric ceramics

Wire-wound components for TVs and monitors

Assemblies for industrial use
HNIL FZ/30 series, NORDbits 60-, 61-, 90-series, input devices

Film capacitors

* To be issued shortly

viii
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Signetics

Logic Products

Preface

Signetics would like to thank you for your interest in our products. This manual
contains information and specifications on SSI, MSI, and LS! products in Standard
Product families such as 7400, 74S, 74LS, and 8T. Signetics offers a broad range of
Logic Products besides those described in this data manual. Newer Random L. ogic
families such as 74HC/HCT and 74F are contained in other data manuals. 10K/
100K ECL, 4000 Series CMOS, PROM/RAM, and Application Specific Product
specifications are contained in separate data manuals.

This manual also includes:
- updated Technology and Function Cross Reference Guides
- TTL User's Guide
- an expanded chapter on SMD Technology
- updated package information.

All reference to military products has been deleted, specifically, to reflect govern-
ment restrictions imposed via Revision C of MIL-STD 883, including the general
provisions of Paragraph 1-2. Specifications for Signetics military products are
available ir. the Signetics Military Products Data Manual.

Signetics is continually developing new products. As you see new product
announcements, you should contact your local Signetics sales office, representative
or authorized distributor or write Signetics, c/o Information Services at 811 East
Arques Avenue, P.O. Box 3409, Sunnyvale, California 94088-3409, for the latest
technical information.



Signetics Product

Status

Logic Products

DEFINITIONS

Data Sheet
Identification

Product Status

Definition

Objective Specification

Formative or In Design

This data sheet contains the design target or goal
specifications for product development. Specifications may
change in any manner without notice.

Prep tion Product

This data sheet contains preliminary data and supplementary
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.

Product Specification

Full Production

This data sheet contains Final Specifications. Signetics
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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Signetics Numerical Index

Logic Products

74 SERIES
7400
74LS00
74S00
74LS01
7402
741802
74502
7403
74S03
7404
74LS04
74504
7405
74LS05
74S05
7406
7407
7408
74LS08
74508
74LS09
7410
74LS10
74810
7411
74LS11
74511
7413

741 Q49
T2LSo

7414
74LS14
7416
7417
7420
74LS20
74520
7421
74LS21
7425
7426
74LS26
7427
74L827
7428
7430
74LS30
7432
74LS32
74832
7433
74L833
7437
74L837
74837
7438
74LS38
74S38

January 1986

QUAA 2-INPUE INAND GALE .....uitieetei ettt e ettt e et e et et e et e et e e ettt et s e e ana
Quad 2-Input NAND Gate ... .
QUAd 2-INPUE NAND GAEE .....oeuniititiie ettt et et e e et et et ettt e e ettt et e e a e e

Quad 2-Input NAND Gate (Open COECION) ...........uiiiiii ittt et e e e e e e eeas 5-6
Quad 2-Input NOR Gate
Quad 2-Input NOR Gate
Quad 2-Input NOR Gate

Quad 2-Input NAND Gate (Open Collector) . 5-12
Quad 2-Input NAND Gate (OPen CONBCION) ........uuiiietiiiae ettt e e et et e e e e et aeeenens 5-12
L L= a1V = = PP PP PTPTPPPPPPP 5-15
Hex Inverter . 5-15
L= 01T 7=T ¢ T N 5-15
Hex Inverter (OPeN COIBCION) ...... .. . ittt et ettt e e e e et e et at e ea e ea e ea e ea e en e e e eaaeanenenaanen 5-18
Hex Inverter (Open Collector) . 5-18
Hex INverter (0PN COMECION) ... ...ttt ittt et e et et et e e et ea e e an et et a et e nen e e e aneaeaanan 5-18
Hex Inverter Buffer/Driver (Open CONBCIOT) .............iuitiii i et 5-21
Hex Inverter/Driver, Open Collector 5-21
Quad 2-Input AND Gate 5-24
Quad 2-Input AND Gate 5-24
Quad 2-Input AND Gate 5-24
Quad 2-Input AND Gate (OPen COlBCION .......cuuiiiieiit ettt ettt ettt et et et e e e e aaens 5-27
Triple 3-Input NAND Gate 5-30
Triple 3-Input NAND Gate 5-30
Triple 3-INPUE INAND GaL@ ........ceiiiit ettt e e e e e eae e et e aeen e, 5-30
Triple B-INPUt AND Gate ...t et a e 5-30
Triple 3-Input AND Gate ... 5-30
Triple 3-Input AND Gate .. 5-30

Dual 4-Input NAND SChmitt THGGET . ... eu ittt e e et e e e et e e e n e e ea e e ea e enen e eananenaanas 5-34

Dual 4-Input NAND Schmitt Trigger 5-34
Hex Inverter SCRMItt TrigQQer ... ... .. ittt et et et et et e et e e et eaa e eneanananas 5-38
Hex Inverter SChMitt TrGQer ... . ..o ettt e e et e et e e aaenes 5-38
Hex Inverter Buffer/Driver (Open Collector) 5-42
Hex Bufter/Driver (Open Collector) 5-42
Dual 4-Input NAND Gate 5-45
Dual 4-Input NAND Gate . 5-45
Dual 4-Input NAND Gate 5-45
Dual 4-Input AND Gate 5-45
Dual 4-Input AND Gate ........... 5-45
Dual 4-Input NOR Gate with Strobe ..... 5-49
Quad 2-input NAND Gate (Open Collector) 5-52
Dual 2-Input NAND Gate (Open Collector) . 5-52

Triple 3-Input NOR Gate..................... 5.55

Triple 3-Input NOR Gate.. 5-55
Quad 2-Input NOR Buffer 5-58
8-input NAND Gate .. 5-61
8-Input NAND Gate ..... 5-61
Quad 2-Input OR Gate .. 5-64
Quad 2-Input OR Gate .. 5-64
Quad 2-inputOR Gate..................... 5-64
Quad 2-Input NOR Buffer (Open COlIBCION) ...........iiuiiiiiniiniiiiaei ettt ettt et et et e aneeaseetaeeneanennnn 5-67
Quad 2-Input NOR Buffer (Open CONBCION ........c..oiiiiiiniiiiieiieit et et ee et e et et e eate e e eieaneneanas 5-67
Quad 2-Input NAND Buffer.................. 5-70
Quad 2-INPUENAND BUFFEI........etiitiiei e e e e e e e e e et e e e e e aeetaeaeaan s 5-70
Quad 2-INPUt NAND BUFFEI ... et e e et e e e s 5-70
Quad 2-Input NAND Buffer (Open Collector).. 5.73
Quad 2-Input NAND Buffer (Open CONBCION ... .. .iiuiiiiiiietit ettt e e e e et e e e e e ee e eaeaeanenans 5-73
Quad 2-Input NAND BUHfer (Open CONBCION).........uiiuiiit ettt e e et e et e e aeenenas 5-73



Signetics Logic Products

Numerical Index

74 SERIES
7439
7440
741540
74540
7442
740542
7445
7451
74LS51
74551
741554
74564
7473
741573
7474
74LS74A
74574
7475
74LS75
7476
74LS76
7483
74LS83A
7485
74LS85
74585
7486
740586
74586
7490
74L590
7491A
7492
740592
7493
741593
7494
7495
7405958
7496
741596
74107
7415107
74109
74LS109A
74L5112
745112
7405113
745113
74116
74121
74123
74125
74LS125A
74126
74L5126A
74128
74132
7415132
745133
745134
745135
7405136
7415138

January 1986

Quad 2-Input NAND Buffer (Open COHECION) ...... ... ettt e 5-76
QuAd 4-INPUE NAND BUFFEF ... ..t et et e e 5-79
Dual 4-Input NAND Buffer. ... 579
DUal 4-INPUt NAND BUFEI .........eiiee i e e e e e e e e e e e aa e aneees 5-79
BCD-to-Decimal DECOTEr (1-00-10) .......vuuiiii ittt ettt ettt ettt e e 5-82
BCD-to-Decimal Decoder (1-t0-10) ................ ... 582
BCD-to-Decimal Decoder/Driver (Open Collector) .............ooveiiiiiiiiiiiiniiiiiinn, s 5-86
Dual 2-Wide 2-Input AND-OR-INVEIt GALE ..........uoiiiiiiiiiiieii et 5-90
Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-Invert Gate . 5-90
Dual 2-Wide 2-Input AND-OR-Invert Gate ... 5-90
4-Wide 2- and 3-Input AND-OR-Invert Gate . ... 5-98
4-2-3-2-Input AND-OR-Invert Gate ......... ... 5-96
Dual J-K Flip-FIop .....cccvvvvvenninnns ... 5-99
Dual J-K Flip-Flop .. ... 599
Dual D-Type Flip-FIOp........cccovviiiiiniiins i .. 5104
Dual D-Type Flip-FIOP......ccveeeieieeeiiieeeennn. . .. 5-104
Dual D-Type Flip-Flop. .. 5104
Quad Bistable LatCh ..........o.uiii e e 5-109
QUA BiSTADIE LAICN .. .\iiiiii e e et 5-109
Dual J-K Flip-Flop .. .

[0V G 1o o o R N

4-Bit Full Adder
4-Bit Full Adder .
4-Bit MagNitude COMPAIATON .. ... cuutitt ettt ettt ettt e e et et e e et et st e e e e e e e e e eaan
4-Bit Magnitude COMPAIATON. ... ... .uuiiit ettt ettt et e e e e e e e e e e e e e
4-Bit Magnitude Comparator ...
Quad 2-Input Exclusive-OR Gate
Quad 2-Input Exclusive-OR Gate
Quad 2-Input Exclusive-OR Gate ..
DIECAAE COUMBE ...\ttt et ettt e et e et et e et et e e e et e e e e et e e e e e e ea e e e a e e a e e eaeaaas
[ =Tor Vo L= O 1F T (=Y N
8-Bit Shift Register ..
Divide-Dy-TWEIVE COUMIET ...ttt et ettt e e aenans
DiVIdE-DY-TWEIVE COUNTET .....eitiit ittt ettt et e e et e e a e e aanens
4-Bit Binary Ripple Counter .. ..
4-Bit BiNAry RIPPIE COUNTET ... ...ttt ettt ettt e e e et e e e e e e eaeenes
4-Bit Shift RISt .. ..ottt e e
4-Bit Shift Register .
4-Bit Shift Register .
5-Bit Shift Register .
5-Bit Shift Fegister .
Dual J-K Flip-Flop ..
Dual J-K Flip-FIop ..................

Dual J-K Positive Edge-Triggered Flip-Flop .
Dual J-K Positive Edge-Triggered Flip-Flop .
Dual J-K Edge-Triggered Flip-Flop..........
Dual J-K Edge-Triggered Flip-Flop...............
Dual J-K Edge-Triggered Flip-Flop...............
Dual J-K Edge-Triggered Flip-Flop..
Dual 4-Bit Transparent Latch
Monostable MUIIVIDIAtOr ............ o e e e
Dual Retriggerable Monostable Multivibrator ..
Quad 3-State Buffer
Quad 3-State BUfT ... ... e
Quad 3-State Buffer ...
Quad 3-State Buffer ... ... e
Quad 2-InpUut NOR BUFfer ......... . e
Quad 2-Input NAND Schmitt Trigger .
Quad 2-Input NAND Schmitt Trigger
A3-NPUEINAND GaLe ...ooveeeie et e e e eaan
12-input NAND Gate (3-State) ...
Quad Exclusive OR/NOR Gate ..........

Quad Two-Input Exclusive OR Gate (Open CONBCION) ............uuitiiiiiiiieiie et ettt ae e e e ieanens
1-of-8 Decoder/Demuitiplexer
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74 SERIES
745138
7415139
745139
745140
74145

74147

74148

74LS160A
74161
74LS161A
74LS162A
74163
74LS163A
74164
74LS164
74165

2a40e
74700

74LS168A
74S168A
74LS169A
74S169A
74170
74LS170
748172
74173
74LS173
74174
74L8174
745174
74175
74LS175
748175
74180
74181
74LS181
745181
745182
74190
74191
74LS191
74192
74LS192
74193
74LS193

January 1986

1-0f-8 DECOEI/DEMUILIPIEXET ... .eeeiii ittt ettt e e et ettt e e e e e eaaaans
Dual 1-of-4 Decoder/Demuiltiplexer . .
Dual 1-0f-4 Decoder/DeMUItIPIEXEN ...........iiuiit ittt e ettt et e e e e ete e e e et et e e e et ean e en e aae e enanaanas
Dual 4-Input NAND 50-Ohm LiNE DIVET ...ttt et e e e e e e e et e e nenenenns
BCD-to-Decimal Decoder/Driver (Open Collector) . .
10-Line-to-4-Line Priority ENCOTEN .............oiiiiiiiiiiiii e
B-INPUL PrIOFitY ENCOTEN .......uiniiiiii ittt et ettt et ettt et et e e a e e e e
16-Input Multiplexer ....
8-Input Multiplexer ...
8-Input Multiplexer ...
8-Input Multiplexer..............
Dual 4-Line to 1-Line Multiplexer ..
Dual 4-Line to 1-Line Multiplexer ..
Dual 4-Line to 1-Line Multiplexer ..
1-0f-16 Decoder/Demultiplexer ...
1-0f-16 Decoder/Demultiplexer ............. .
Dual 2-Line to 4-Line Decoder/DemuUltiPIEXEN .............c.couiiuiiuiiniiiiiiie ettt e e enaans
Dual 2-Line to 4-Line Decoder/DemUItIPIEXEN .............cuuiueuieeienie et e ee e ae e e eaaeaeaanes
Dual 2-Line to 4-Line Decoder/Demuiltiplexer (Open Collector) . .
Dual 2-Line to 4-Line Decoder/Demultiplexer (Open COHECON) ... ...ouvuininiiieeieieiiiei et eeneieaeeaanaans
Quad 2-Input Data Selector/MUIIPIEXEN ........ ...ttt e e e e e e ee e aneananeas
Quad 2-Input Data Selector/Multiplexer .
Quad 2-Input Data Selector/Multiplexer
Quad 2-Input Data Selector/Multiplexer (INVerting) ...............c.oouiiuiiiiiiiiiiiiirii e
Quad 2-Input Data Selector/Multiplexer (Inverting) . .
Quad 2-Input Data Selector/Multiplexer (INVerting) ..............co.iiuiiiiiiiiii e
BCD DECAAE COUNTEN ... .. iiiitiiiii ittt et e et e b et ea e et s e e et e e e aeaeen e e e e taaaeas
BCD Decade Counter .. .
A-Bit BINANY COUNMEE ... ittt ettt ettt ettt e e ettt e et aas
A-Bit BINATY COUNEI ......iiuit ittt ettt et et e et et et et a ettt et e e aans
BCD Decade Counter .. .
A-Bit BINATY COUNEI ... ettt ittt ettt et et e e ettt ea et e e e et e et eaa e e et eheea et et e naaaeanea et anennens
A-Bit BINATY COUNMTOI ... euitinitit ettt ettt ettt et e et et e e e e e et eaea e e et ettt et e e st s e anen st et enenenesaeannnns
8-Bit Serial-In Parallel-Out Shift Register .. .
8-Bit Serial-In Parallel-Out Shift RegISEr ..............cc.oiuiiiiiiiiiii e
8-Bit Serial/Parallel-In, Serial-Out Shift RegiSter ................cooiiiiiiiiiiiiiiii e
8-Bit Serial/ Paraliel-In, Serial-Out Shift Register .
Synchronous BCD Decade Up/Down Counter ...
Synchronous BCD Decade Up/Down Counter
Synchronous 4-Bit Binary Up/Down Counter ..
Synchronous 4-Bit Binary Up/Down Counter ..
4 x 4 Register File (Open Collector) ........
4 x 4 Register File (Open Collector) .....
16-Bit Multiple Port Register File (3-State) ..
Quad D-Type Flip-Flop with 3-State Outputs
Quad D-Type Flip-Flop with 3-State Outputs
Hex Flip-Flops...
Hex Flip-Flops... ..
HEX FIP-FIOPS .. ..ottt e
QUAA FIIP-FIOP . eniit ittt ettt et e e e e e s st et e et e et e e e et raneaas
Quad Flip-Flop .. .
L T Vo T T o O PPN
9-Bit Odd/Even Parity Generator/CheCKer ....... ...ttt e e ieae e s e e en e e eaanenereraaaans
4-Bit Arithmetic Logic Unit
4-Bit Arithmetic Logic Unit
4-Bit Arithmetic Logic Unit
Lookahead Carry Generator ...................
Presettable BCD/Decade Up/Down Counter.......
Presettable 4-Bit Binary Up/Down Counter .........
Presettable 4-Bit Binary Up/Down Counter ....
Presettable BCD Decade Up/Down Counter ....
Presettable BCD Decade Up/Down Counter ....
Presettable 4-Bit Binary Up/Down Counter ....
Presettable 4-Bit Binary Up/Down Counter .... e,

1-5
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74194 4-Bit Bidirectional Universal Shift Register

74LS194A 4-Bit Bidirectional Universal Shift Register ...

745194 4-Bit Bidirectional Universal Shift Register .

74195 4-Bit Parallel Access Shift Register .......

74LS195A 4-Bit Parallel Access Shift Register ..

745195 4-Bit Parallel Access Shift Register .....

74LS197 Presettable 4-Bit Binary Ripple Counter ....

74199 8-Bit Parallel Access Shift Register..........

74221 Dual Monostable Multivibrator......................o.ooouel

745225 16 x 5 Asynchronous First In/First Out Memory (3-State) ...............coooooiiiiiiiiiiii s .
74LS240 Octal Inverter Buffer (3-State) ..........iuiiniiii e . 5411
745240 Octal Inverter Buffer (3-State) . 5411
74LS241 (0o = 101 T ] 7Y 1) PO 5-411
745241 [0)e 1l = 101 =T (B 71 (- L PPN 5-411
74LS242 Quad Inverting Transceiver (3-State) ... 5-415
745242 Quad INVErtING TIANSCEIVET ... ..ttt ettt et e e s e e s et e e e aeaeaeaeas 5-415
74L.S243 Quad BUS TranSCEIVET (B-StAE) ... ... euiuiniiie ettt ettt e e et e e et e et e 5-415
745243 Quad Transceiver . 5415
74LS244 T OCHAI BUFEIS (B-STAE) ...ttt ettt ettt e 5-420
745244 OCtal BUIFEIS (B-STALE) ...t ittt ettt ettt e e e e et e et 5-420
74LS245 Octal Bus Transceiver .... 5-424
74LS251 8-Input Multiplexer (3-State) .. 5-428
745251 8-Input Multiplexer (3-State) ..... 5-428
74LS253 Dual 4-input Multiplexer (3-State) .. 5-433
745253 Dual 4-input Multiplexer (3-State) .. 5-433
74L.S256 Dual 4-Bit Addressable Latch 5-437
74LS257A Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) 5-443
745257 Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) .. 5-443
74LS258A Quad 2-Line to 1-Line Data Selector/Muiltiplexer (3-State) ... e veiiie.... b-448
745258 Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) .............coviiiiiiiiiiiiii s i ... 5-448
74LS259 8-Bit AdAressable LatCh ... ... i 5-452
74L.5260 Dual 5-input NOR Gate ... ciiiie... 5-458
745260 Dual 5-INPUtNOR GALE .....c.niiiitiieie et P ... 5-458
74LS266 Quad 2-Input Exclusive-NOR Gate (Open COolECION .........ouiuuiiiii e . 5-461
74LS273 Octal Flip-Flop ... 5-464
745273 O FIP-FlOP ..ot e . 5-464
74279 Quad Set-Reset LatCh ... ...oouuiiiiiii i

74S280 9-Bit Odd/Even Parity Generator/Checker -
74LS283 4-Bit Full Adder With FAST CaIMY ........o.iiiiii e
74LS290 [ T=T o o T 0o TH T =T N
74LS293 4-Bit Binary Ripple Counter ..............

74L.S295B 4-Bit Shift Register with 3-State Outputs.

74298 Quad 2-Port Register ..................

74LS298 Quad 2-Port Register ..........

74S350 4-Bit Shifter with 3-State Outputs ..

74LS352 Dual 4-Line to 1-Line Multiplexer ...

74LS353 Dual 4-Input Multiplexer (3-State) ...............

7415363 Octal Transparent Latch with 3-State Outputs ..

74LS364 Octal D Flip-Flop with 3-State Outputs....... . 5-517
74365A Hex BUHfEr/Driver (3-State) .......o.oiii e e e 5-522
74LS365A Hex BUHfEr/Drver (3-State) ...t e e 5-522
74366A Hex Inverter Buffer (3-State)...

74LS366A Hex Inverter Buffer (3-State)

74367A Hex Buffer/Driver (3-State) ..ot e
74LS367A Hex Buffer/Driver (3-State) .

74368A Hex Inverter Buffer (3-State)

74LS368A Hex Inverter Buffer (3-State)

74LS373 Octal Transparent Latch with 3-State Outputs .. . 5-527
748373 Octal Transparent Latch with 3-State OUIPULS ............iuu ittt 5-527
74L.S374 Octal D Flip-FIOp With 3-State QULPULS ............ouiii ittt e e et e e et
74S374 Octal D Flip-Flop with 3-State Outputs .

74L.S375 Quad Bistable Latch .........................

74LS377 Octal D Flip-Flop with Clock Enable ....

74LS378 Hex D Flip-Flop with CIOCK EN@bIe ... e
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Numerical Index

74 SERIES
74LS390
74L5393
74LS395A
7415445
74LS490
74S534
7418540
74LS541
74LS568A
74LS569A
7415620
74LS621
74LS622
74L8623
74LS640
74L5640-1
74LS641
74LS641-1
74LS642
74LS642-1
74LS645
74LS645-1
74LS670

8T SERIES
8709
8T10
8T13
8T15
8T16
8720
8722
8T24
8T26A, 28
8737

87125
8T126, 127
8T128, 129
8T380
873404
8TS805
8TS806
8TS807
8TS808

LS!I PRODUCTS
74LS764
74LS765
74LS1801
74051802
74LS1811
74LS1812
2960
2964B

3001

3002
8X01A/9401
8X02A
8X41

8X60

9403

January 1986

Dual Decade RIiPPIE COUNLET ..........iuiitit it e ettt ettt a e e e e e aaenss 5-545
Dual 4-Bit Binary Ripple COUNtEr .............oiiiiiiiiiii et eneaes e 5-550
4-Bit Cascadable Shift-Register with 3-State Outputs
BCD-to-Decimal Decoder/Driver (Open Collector) ..
Dual BCD Decade Ripple Counter.................
Octal D Flip-Flop with 3-State Outputs .
Octal Buffer/Line Driver (3-State).....
Octal Buffer/Line Driver ............ccooviiiiveiinieninnnn,
BCD Decade Up/Down Synchronous Counter (3-State) .
4-Bit Binary Up/Down Synchronous Counter (3-State)
Inverting Octal Bus Transceiver (3-State) ...............
Non-Inverting Octal Bus Transceiver (Open Collector)...
Inverting Octal Bus Transceiver (Open Collector) .
Non-Inverting Octal Bus Transceiver (3-State) ....
Inverting Octal Bus Transceiver (3-State)
Inverting Octal Bus TransSCeIVEr (3-SEAtE) ...............ceuuiiniiniieie it e e e eenns
Octal Bus Transceiver (Open Collector) ....
Octal Bus Transceiver (Open CollOCTON) ..........c.iiuiiiiiiiiie ettt e e et e e e aeas
Octal Bus Transceiver (Open CollECION) ............c.uiiiiiiieiie ettt e e e e e e e e e et e e e e e aans
Octal Bus Transceiver (Open Collector) ..
Octal Bus Transceiver (3-Stat) ................iiii it e aane
Octal BUS TransCeIVer (B-State) ..........c.ouieitii ittt ettt et et e e e e e e e e eneenenenas
4 X4 ReGIStEr File (B-Stae) ......c.uieniiiii ittt e aas

3-State QUAd BUS DIIVET.........ii e 6-3
3-State Quad D-Type Bus Flip-Flop .. 6-7
Dual Line Driver..........ccooeveienennn . 612
Dual Communications EIA/MIL Line Driver .................. . 615
Dual Communications EIA/MIL Line Receiver with Hysteresis . . 619
Bidirectional One-Shot.................coooii e . 624
Retriggerable One Shot .......... 6-30
Triple Line Receiver with Hysteresis. 6-34
3-State Quad Bus Transceiver . 6-38
Hex Bus Receiver with Hysteresis-Schmitt THQQEr ............oviiiiniiiii e eaas 6-44
Quad Bus Transceiver (Open CONBCIOT) .. ... ..ottt e eeaanans 6-47

High Speed Hex 3-State Buffers .....
High Speed Hex 3-State Inverters
OCtal 3-SPEEA TFANSCEOIVET .....ceuiiei ettt e et e et ettt e et e et et e e e e e e ea et e e e et e eae e e e enaenneanas
Quad, 3-State Transceiver .. ..
QUA, 3-StAE TTANSCEIVET ... ...n ettt e et e e e et e e e e e e e e e et e e eanns

Quad Bus Receiver with Hysteresis-SChmitt Trigger.............oiiiiiiiii e e 6-64
High Speed 6-Bit Latch :
Octal Transparent Latch with 3-State Outputs
Octal D Flip-Flop with 3-State QULPULS ... ...ttt e e e e e e et e e enanss
Octal Transparent Latch with 3-State Outputs
Octal D Flip-Flop with 3-State OUtPULS ...t e e

DRAM Dual-Ported Controller ....................... e ... 73
DRAM Dual-Ported Controller ........ .. 7416
Bit Stream Manager, Encoder/Decoder . 7-18
Bit Stream Manager, Serializer/Deserializer .. 7-26
Bit Stream Manager, Encoder/Decoder ....... 7-36
Bit Stream Manager, Serializer/Deserializer .. 5-37
Error Detection/Correction Unit..... 7-38
Dynamic Memory Controller ... .77
Microprogram Control UNit........ ... et 7-83
Central Processing EIBMENt ... ot e e et et e e anan 7-91
CRC Generator/Checker.... 7-110
CONLIOI StOrE SEQUENCET ... ..ttt ettt ettt ettt e e e e e e e een et s ia s s e een e e e eneanenen 7-115
Auto-Directional Bus TIaANSCOIVET ...........c..iiuitiit ittt ettt e e it e et e e e et et e et et ea e e eneeneaeenas 7-122
FIFO RAM Controller (FRC) ... . 7127
B64-Bit FIFO BUfEr MEMIOTY ...uiiiiiiiiiiiiiiet ittt ettt e e e e e et e et e e s et e e et e eaeneneaenenenas 7-100
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Signetics Technology
Selection Guide

Logic Products

TECHNOLOGY SELECTION GUIDE

DEVICE

NUMBER DESCRIPTION STD S LS
74
00 Quad 2-input NAND Gate A A A
01 Quad 2-input NAND Gate, OC A
02 Quad 2-Input NOR Gate A A A
03 Quad 2-Input NAND Gate A A
04 Hex Inverter A A A
05 Hex Inverter, OC A A A
06 Hex Inverter Buffer/Drivers, OC A
07 Hex Bufter/Driver, OC A
08 Quad 2-Input A A A
09 Quad 2-Input AND Gate, OC A
10 Triple 3-Input NAND Gate A A A
1 Triple 3-Input AND Gate A A A
13 Dual 4-Input NAND Schmitt Trigger A A
14 Hex Schmitt Trigger A A
16 Hex Inverter Buffer/Driver, OC A
17 Hex Buffer/Driver, OC A
20 Dual 4-Input NAND Gage A A A
21 Dual 4-Input AND Gate A A
25 Dual 4-input NOR with Strobe A
26 Quad 2-Input NAND Gate, OC A A
27 Triple-3-Input NOR Gate A A
28 Quad 2-Input NOR Buffer A
30 8-lnput NAND Gate A A
32 Quad 2-input OR Gate A A A
33 Quad 2-Input NOR Buffer A A
37 Quad 2-Input NAND Buffer A A A
38 Quad 2-input NAND Buffer, OC A A A
39 Quad 2-Input NAND Buffer, OC A
40 Dual 4-Input NAND Buffer A A A
42 BCD-to-Decimal Decoder A A
45 BCD-to-Decimal Decoder/Driver, OC A
50 Expandable Dual 2-Wide 2-Input AOI Gate A
51 Dual 2-Wide 2-Input AOI Gate A A A
54 4-Wide 2-Input AOI Gate A
64 4-2-3-2 Input AOI Gate A
73 Dual J-K Master-Slave Flip-Flop A A
74 Dual D-Type Positive Edge-Triggered Flip-Flop A A A*
75 Quad Bistable Latch A A
76 Dual J-K Master-Slave Flip-Flop A A
83 4-Bit Binary Full Adder, Ripple Carry A A*
85 4-Bit Magnitude Comparator A A A
86 Quad 2-Input Exclusive-OR Gate A A A
90 Decade Ripple Counter A A
91 8-Bit Shift Register A
92 Divide-by-12 Counter A A

*A Version. **B Version
[ FAST and HC/HCT data sheets are contained in sep bli 1s. Please nearest Sales Office for more information.
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Signetics Logic Products

Technology Selection Guide

TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE

NUMBER DESCRIPTION STD S Ls
93 4-Bit Binary Ripple Counter A A
94 4-Bit PISO Shift Register A
95 4-Bit Shift Register A A**
96 5-Bit Shift Register A A
107 Dual J-K -Master-Slave Flip-Flop A A
109 Dual J-K Positive Edge-Triggered Flip-Flop A A*
112 Dual J-K Negative Edge-Triggered Flip-Flop A A
113 Dual J-K Negative Edge-Triggered Flip-Flop A A
116 Dual 4-Bit Latch with Clear A
121 Monostable Multivibrator A
123 Retriggerable Monostable Multivibrator A
125 Quad 3-State Buffer A A
126 Quad 3-State Buffer A A
128 Quad 2-input NOR Buffer A
132 Quad Schmitt Trigger A A
133 13-Input NAND Gate A
134 12-Input NAND Gate, 3-State A
135 Quad Exclusive-OR/NOR Gate A
136 Quad Exclusive-OR, OC A
138 3-to-8 Decoder/Demultiplexer A A
139 Dual 2-to-4 Decoder/Demultiplexer A A
140 Dual 4-Input NAND Line Driver A
145 BCD-to-Decimal Decoder/Driver, OC A
147 10-to-4 Priority Encoder A
148 8-to-3 Priority Encoder A
150 16-to-6 Multiplexer A
151 8-to-1 Multiplexer A A A
1563 Dual 4-to-1 Multiplexer A A A
154 4-to-16 Decoder/Demultiplexer A A
155 Dual 2-to-4 Decoder/Demultiplexer A A
156 Dual 2-to-4 Decoder/Demultiplexer, OC A A
157 Quad 2-to-1 Multiplexer A A A
158 Quad 2-to-1 Multiplexer A A A
160 Synchronous 4-Bit Decade Counter A A*
161 Synchronous 4-Bit Binary Counter A A*
162 Synchronous 4-Bit Decade Counter ‘A*
163 Synchronous 4-Bit Binary Counter A A*
164 8-Bit SIPO Shift Register A A
165 8-Bit PISO Shift Register A
166 8-Bit PISO Shift Register A
168 Decade Up/Down Counter A A*
169 Binary Up/Down Counter A A*
170 4 x 4 Register File, OC A A
172 16-Bit Multiple Port Register File A
173 Quad D-Type Flip-Flop, 3-State A A
174 Hex D-Type Flip-Flop with Clear A A A
175 Quad D-Type Flip-Flop A A A
180 8-Bit Odd/Even Parity Checker A
181 4-Bit Arithmetic Logic Unit A A A

*A Version. **B Version
FAST and HC/HCT data sheets are contained in sep publications. Please tact Sales Office for more information.
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Signetics Logic Products

Technology Selection Guide

TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE

NUMBER DESCRIPTION

P
Binary Up/Down Counter
Decade Up/Down Counter

4-Bit Binary Up/Down Counter
4-Bit Bidirectional Shift Register
4-Bit Parallel-Access Shift Register

Presetiable -
8-Bit Universal Shift Register

Dual Monostable Multivibrator
FIFO

Octal 3-State Buffer

>>>|>>

241 Octal 3-State Buffer
242 Quad Bus Transceiver
243 Quad Bus Transceiver
Octal 3-State Buffer
Octal Bus Transceiver

>>>>|>

8-to-1 Multiplexer, 3-State

Dual 4-to-1 Multiplexer, 3-State
Dual 4-Bit Addressable Latch
Quad 2-to-1 Multiplexer, 3-State
Quad 2-to-1 Multiplexer, 3-State

> >

>X2>>>|>>>>> >

8-Bit Addressable Latch
Dual 5-Input NOR Gate
quq Exclusive-OR, OC

Octal D Flip-Flop

>>>

279 Quad S-R Latch

280 9-Bit Odd/Even Parity Generator/Checker
283 4-Bit Adder

290 Decade Counter

293 4-Bit Binary Counter

4-Bit Shift Register, 3-State

Qu vgl”2-P0|"t_ Re‘glsterv” o

4-Bit Four-Way Shifter
Dual 4-to-1 Multiplexer, Inverting
| 4-to-1 Multiplexer, Inverting,

363 Octal Latch, 3-State, MOS Compatible Cutputs
364 Octal D Flip-Flip, 3-State, MOS Compatible Outputs
365 Hex Buffer with Common Enable, 3-State

366 Hex Inverter with Common Enable, 3-State

*A Version. **B Version

FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information.
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Technology Selection Guide

TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE

NUMBER DESCRIPTION STD S LS
367 Hex Buffer, 4-Bit and 2-Bit, 3-State A A*
368 Hex Inverter, 4-Bit and 2-Bit, 3-State A A*
373 Octal Latch, 3-State A A
374 Octal D Flip-Flop, 3-State A A
375 Quad Latch A
377 Octal D-Type Flip-Flop with Enable A

8 ith

uél Deca ppl ounter
Dual Binary Ripple Counter
4-Bit Cascadable Shift Register, 3-State

O;:ial Driver
Octal Driver

BCD Decade Up/Down Synchronous Counter

4-Bit Binary Up/Down Synchronous Counter

L
*A Version. **B Version

FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information.
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Technology Selection Guide

TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE
NUMBER

DESCRIPTION

Octal Transbeiver, 3-State
Octal Transceiver, OC
Octal Transceiver, 3-State

Octal Transceiver, OC

Bus Transceiver, 3-State
Bus Transceiver, 3-State, 48mA Sink Capability

Bus Transceiver, OC

Bus Transceiver, OC, 48mA Sink Capability
Bus Transceiver, OC

Bus Transceiver, OC, 48mA Sink Capability
Bus Transceiver, 3-State

Bus Transceiver, 3-State, 48mA Sink Capability

x4 Regist

*A Version. **B Version

FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information.
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Technology Selection Guide

TECHNOLOGY SELECTION GUIDE (Continued)
I

DEVICE
NUMBER
i
846

DESCRIPTION

*A Version. **B Version

FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information,
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Signetics Function Cross
Reference Guide

Logic Products

The Function Cross Reference Guide is provided for customer reference only. It does not represent all the devices available from Signetics'
Logic Division.

The device number given is a base number. Check the Number Cross Reference Guide for the complete part number and availability.

GATES

FUNCTION DEWICE | | FuncTion Ea
Inverters AND (Continued)
QOctal lnverter/Driver | [ ehre Dual 4-Input 21
Octal Driver, Non-inverting ' | 30244 Dual 4bhpt G
Octal Transoeiver, Non-inverting . | B0o4b NOR .
ng(atlnns/e rtor er, Inverting L 2:045 % Quad 2-Input 02
Hex Inverter, OC 05 gﬁ:g ;::pE: 12288
zex :nvener téuﬁer/Driver. oG (30V) 06 Boterd 2“‘£u£ W 8
ex Inverter Schmitt Trigger 14 o
Hex Inverter Buffer/Driver, OC (15V) 16 g‘::g gm grébuffarad Outpul
| Hex lnverter (15V 10 TTL Levels) 0 - 040 | | TLEC TOPE
Hex inverter Unbuftered Outputs 406908 M n;ae oo
Hex Inverter Schmitt Trigger 40106 Dual 3.in Py with e
Dual Complementary Pair and Inverter, Unbuffered | 4007UB | | o8 °7 ngg:- ‘
NAND Dual 4-Input, with Strobe
Quad 2-input 00 Dual 5-Input 260
Quad 2-Input, OC 01 B-input ’ ’ : 4078
Quad 2-input, OC 03 OR —
Quad 2-input, OC 26 Quad 2-Input a2
Quad 2-Input NAND Buffer 37 Quad 2-Inp 1 4071
Quad 2-Input NAND Buffer, OC 38 Yike & _m"“t | e
Quad 2:Input NAND! Driver, OC 3037 i prets
Quad . 2-Input NAND Driver, OC 3088 ual 4-Input 72
Tripie 3-input i0 ! Exciusive-OR
Dual 4-input, Schmitt Trigger 13 Quad 86
Dual 4-Input 20 Quad 4030
Dual 4-input NAND Buffer 40 Quad, OC 136
Dual 4-Input NAND Driver 140 Quad | 4070
Dual 4-Input NAND Driver . 3040 Quad Exciusive OR-NOR 135
8-Input 30 .
, Exclusnve NOR
Quad 2- Input Schmm Tngger 41‘;3121 Quad : 4077
401 1UB Quad, OC 266
4012 Quad Exclusive OR-NOR 135
4013 Combination gates
o : . 4068 Expandable Duai 2-Wide 2-Input AND-OR-Invert 50
12- Input 134 Dual 2-Wide 2-Input AND-OR-Invert 51
13-Input 133 2-Wide 2-Input AND-OR-Invert 54
AND T 4-2-3-2 Input AND-OR-Invert 64
Quad 2-Input 08 Dual 3-input NOR Gate with lnverter
Quad 2input : 5 : . e Dual Complementary Pair and Inverter,
Quad 2-Input, OC 09 Dual 2-Wide 2-Input AND-OR-invert
Triple 3-Input 1 4Wide 2-input AND-OR-Invert
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Function Cross Reference Guide

DUAL FLIP-FLOPS

FUNCTION DEVICE NUMBER CLOCK EDGE SET CLEAR

D 74 I Low Low
D 4013 I HIGH HIGH
JK 73 T LOW
JK 76 T Low Low
JK 107 T Low
JK 109 I Low LOV/
JK 112 T Low Low
JK 113 L Low

Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.

MULTIPLE FLIP-FLOPS

FUNCTION DEVICE NUMBER | RESET (LEVEL) | CLOCK EDGE OUTPUT
Quad D 173 HIGH I True
Quad D 175 LOW I True, Comp

Quad D, 3-State 8T10 HIGH Ny True

Hex D 174 LOW I True

Hex D with Enable 378 I True

Octal D 273 LOW I True

Octal D, 3-State 374 I True
I

}Octal D with Enable

Octal D, 3-State 8TS806 T True
Octal D, 3-State 8TS808 I Comp
Octal D, 3-State, MOS Compatible Outputs 364 I True
OTHER REGISTERS, REGISTER FILES
FUNCTION DEVICE NUMBER | BITS | SERIAL ENTRY | PARALLEL ENTRY* | CLOCK
Quad 2 Port 298 4x2 2D (mux) T

I
Register File, OC 170 4x4 4A T
Muitiple Port Register File, 3-State 172 16 3D (mux) L
4 x 4 Register File, 3-State 670 4x4 4A L
16 x5 FIFO 225 5 58 I

D =D type input, A = Asynchronous data input, S = Synchronous data input
Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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N



Signetics Logic Products

Function Cross Reference Guide

SHIFT REGISTERS

' Serial In/Serial Out Shift Right

Parallel/Serial In/Serial Out Shift Right
Parallel/Serial In/Serial Out Shift Right
Parallel/Serial In/Serial Out Shift Right
Parallel/Serial In/Serial Out Shift Right
ParaIIeI/Senal In/Ser|a| Out Shlft nght

Senal In/Parallel Out Shift nght
Senal In/ParaIlel Out Shift Right, W|th Reset

" Parallel In/Serial In/Parallel Out Shift Right
Parallel ln/Senal In/Parallel Out Shift nght )

Parallel n/SenaI In/ParaIIeI Out Shl Rught

Da and Dg
el

2x4A (mux)

DEVICE SERIAL PARALLEL
FUNCTION NUMBER BITS ENTRY ENTRY CLOCK
Serial In/Serial Out Shift Reglster 91 8 I

Parallel In/SenaI In/Para!leI Out Shift Right

. "  Shift Bight
Parallel In/Serial ln/ParaIIel Out Shift Right, 3-State
) Parallel In/SenaI ln/ParalleI Out Shift nght 3-State

4-Bit Shifter, 3-State 350

ISl "FNIN TN FUEN -

4A

S = Synchronous, A = Asynchronous

Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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Function Cross Reference Guide

LATCHES
COMMON CLEAR ENABLE INPUT
FUNCTION DEVICE NUMBER (LEVEL) (LEVEL) OUTPUT
Quad D 75 2 (H) True, Comp
Quad D 375 2@H True, Comp
True

Quad SR 279

- Qusc t 4 o i Te
Dual 4-Bit Transparent 116 LOW 2 (L) True
Dual 4-Bit Addressable 1

: > s ! g

6-Bit (2-Bit and 4-Bit)
8-Bit Addressable

8-Bit Addressable
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Function Cross Reference Guide

MULTIPLEXERS
FUNCTION DEVICE NUMBER | ENABLE INPUT (LEVEL) | SELECT INPUTS OUTPUT
Quad 2-Input 157 1() 1 True
Quad 2-Input 158 1L True
Qu Input 98 _True, Latche

True

Dual 4-Input, 3-State

Quad 2-Input 8266 2

Quad 2-Input 9322 1) 1 True

Quad 2-Input, 3-State 257 1 True

Quad 2-Input, 3-State 258 1 Comp
Quad 2-Input, OC 8234 2 Comp

Dual 4-Input 153 2 (L) 2 True, Comp
Dual 4-Input 352 2 2 Comp

Dual 4-Input 9309 2 True, Comp

True

1 ;S—ihput

2
Dual 4-Input, 3-State 353 2 2 Comp
8-Input 9312 1(L) 3 True, Comp
8-Input 151 1(L) 3 True, Comp
8-Input, 3-State 251 1 True, Comp

ANALOG MULTIPLEXERS/DEMULTIPLEXERS AND SWITCHES

FUNCTION

DEVICE NUMBER

FUNCTION

DEVICE NUMBER

Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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Function Cross Reference Guide

COUNTERS
FUNCTION DEVICE NUMBER MODULUS PARALLEL ENTRY | PRESETTABLE | CLOCK EDGE

Asynchronous 90 2x5 T
Asynchronous 290 2x5 T
Asynchronous 92 2x6 T
Asynchronous 93 2x8 T
Asynchronous 293 2x8 T
Asynchronous 176 2x5 A X T
Asynchronous 177 2x8 A X T
Asynchronous 197 2x8 A X T
Asynchronous 290 2x5 T
Asynchronous 293 2x8 T
Asynchronous 390 2x5 T
Asynchronous 393 2x8 T

490 2x5 1

' Syrichronoué
Synchronous
Synchronous

Synchronous

Up/Down

Up/Down
) Up/Down

Up/D:);J , 3-State
Up/Down, 3-State

S = Synchronous A = Asynchronous

[} Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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Function Cross Reference Guide

TRI-STATE BUFFERS, DRIVERS AND TRANSCEIVERS

FUNCTION DEVICE NUMBER OUTPUT
Quad Buffer 125 True
Quad Buffer 126 True
Quad Bus Driver 8T09
Quad Bus Transceiver 242 Comp

Quad Bus Transceiver 243 True

Quad Bus Transcerver
Quad Bus Transceiver
Quad Bus Transceiver

Quad Bus Transceiver
Quad Bus Transceiver
Hex Buffer

Hex Inverter

Hex Buffer, 4-Bit and 2-Bit

Hex Inverter, 4-Bit and 2-Bit
Hex Buffer

Hex Inverter

Hex Buffer

Hex Inverter

Hex Buffer
Hex Buffer

Octal Buffer
Octal Buffer
Octal Buffer

Octal Buffer
Octal Buffer
Octal Buffer

Octal Buffer

Octal Buffer o

Octal Buffer with Parity

Octal Butfer with Parity .

Qcta! Buffer with Parity Gmaﬁer-f}hecker

Oc:ai Butfer with Parity Geﬂeratonchecker
Octal Transceiver

Octal Transceiver
Octal Transceiver with !éEE-Ase Temﬂnaﬁon Rosostars
Octal Transceiver

Octal Transceiver
Octal Transceiver
' Octal Transceiver =~
Octal Transceiver
Octal Transceiver
Octal Transceiver '
Octal Bus Transmver wnh Paﬁty Gemmtwcbeck«
Octal Transceiver .
Octal Transceiver
Octal Transceiver
Octal Transceiver/Register
~ Qctal Transceiver/Register
10-Bit Butfer
10-8it Buffer
10-Bit Transceiver

10-Bit Transceiver
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Function Cross Reference Guide

LEVEL TRANSLATORS

FUNCTION

Quad Transceiver, MOS/CMOS to TTL
Quad Transceiver, MOS/CMOS to TTL

DEVICE NUMBER

PRIORITY ENCODERS

FUNCTION DEVICE NUMBER

INPUT ENABLE (LEVEL)

INPUT/OUTPUT (LEVEL)

148

e FOW

.. Active-LOW

Active-LOW

Function not contained in this manual. Please check Technoiogy Selection Guide for appropriate technology — FAST or CMOS.

DECODERS/DEMULTIPLEXERS

FUNCTION DEVICE NUMBER

ADDRESS INPUTS

ENABLE (LEVEL)

OUTPUT (LEVEL)

139
155
156

of 10
of 10, OC
of 10, OC

2+2

4 (BCD)

4 (BCD)
4 (BCD)
4 (BCD)

1TL+1 L
2L+1 L), 1 H
H

4(L)+4 (L
4(L)+4 (L)
D+4 (L)

L), 1
@

N NN

of 10, OC

4 (BCD)

4 (BCD)

-

of 10

4 (BCD)

January 1986
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Function Cross Reference Guide

BUFFERS, DRIVERS AND RECEIVERS

FUNCTION DEVICE NUMBER OUTPUT
Quad 2-Input NAND Buffer
Quad 2-Input NOR Buffer
“Dual 4-input NAND Buffer
Dual 4-Input NAND Line Driver
Dual Line Driver (AND/OR) 8T13
Dual EIA-232B/MIL Line Driver 8T15 Comp
Dual EIA-232B/MIL Receiver 8T16
Dual Line Driver for IBM 360/370 Interface 8T23
Dual Line Receiver for IBM 360/370 Interface 8724
Hex Bus Receiver (DM8837) 8737
OPEN COLLECTOR, BUFFERS, DRIVERS, AND TRANSCEIVERS
FUNCTION DEVICE NUMBER OUTPUT ]
Quad Bus Transceiver 8T38
Quad Bus Transceiver 8T26 Comp
Quad Bus Transceiver 8728 True
Quad 2-Input NAND Buffer 38
: \ o L ey
Hex Inverter 05 Comp
Hex Inverter/Driver 06 Comp
Hex Buffer/Driver 07 True
Hex Buffer/Driver 16 Comp
Hex Buffer/Dnver N ) o ) 17 True
i D 30244
“:«Ozm ‘franscemr fnvemag : ' ) 30840
Octal Transceiver 621
Octal Transceiver 623
Octal Transceiver 641, 641-1
Octal Transceiver N 642, 642-2
BCD to Decimal Decoder/Driver 45 Active-LOW
BCD to Decimal Decoder/Driver 145 Active-LOW

Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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MULTIVIBRATORS AND PHASE LOCKED LOOPS COMPARATORS

FUNCTION r?l.!El:|B<:EEIR FUNCTION DEVICE NUMBER
4-Bit Comparator 85
Monostable Multivibrator 121 B Comomatie s
Dual Retriggerable Monostable Multwrbrator 123 5-Bit Comparator
_Dual Monostable Multivibr. 2 o o t ]

PARITY

FUNCTION DEVICE NUMBER
8-Bit Odd/Even Parity Checker 180
8-Bit Parity Generator/Checker 8262
ARITH 1 8-Bit Parity Generator/Checker 82862
METIC FUNCTIONS 9-Bit Odd/Even Parity Generator/Checker | 280
DEVICE 3 o8¢ )
FUNCTION NUMBER
4-Bit Binary Full Adder, Ripple Carry 83 SPECIAL FUNCTIONS

4-Bit Binary Full Adder, Fast Carry

4-8it Binary Full Adder = . . i
4-Bit BCD Full Adder
4-Bit ALU
ALU/Function Gener,
4-Bit ALU
Look Ahead Carry G erator
.]LeekMd Iy tor

I FUNCTION | DEVICE NUMBER |

] Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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Ordering
Information

Signetics commercial TTL 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 temperature range is 0-70°C. Available package options are shown on
individual data sheets in the ""Ordering Code'" block. For surface mounted devices
the S.O. 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 is available for military products.
Information on military products is available from the nearest Signetics sales office,
sales representative, or authorized distributor. The Signetics Military Products Data
Manual contains specifications, package, and ordering information for all military-
grade products.

ORDERING CODE EXAMPLES

N 74L.S244 N
N 8795 D
N 3001 N
N 74LS764 A
L——— Package Style
Device Number
Temperature Range
TEM_P?E‘:IURE .R,E,YEEE,, PACKAGE STYLE
RANGE NUMBER
N = Commercial 74XX N = Plastic DIP
Range 74LSXX D = Plastic S.0. DIP
0"Cgto 70°C 74SXX (surface mounted)
8TXX etc. A = Plastic Leaded Chip Carrier
S = Military Range -
_55°C to 125°C See Military Products Data Manual
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SIGNETICS LOGIC PRODUCTS
QUALITY

Signetics has put together a winning process
for manufacturing Logic Products. Our stan-
dard is zero defects, and current customer
quality statistics demonstrate our commit-
ment to this goal.

The products produced in the Standard Prod-
ucts Division must meet rigid criteria as de-
fined by our design rules and as evaluated
with a thorough product characterization and
quality process. The napabilities of our manu-
facturing process are measured and the re-
sults evaluated and reported through our
corporate-wide QAO5 data base system. The
SURE (Systematic Uniform Reliability Evalua-
tion) program monitors the performance of
our product in a variety of accelerated envi-
ronmental stress conditions. All of these pro-
grams and systems are intended to prevent
product-related problems and to inform our
customers and employees of our progress in
achieving zero defects.

RELIABILITY BEGINS WITH THE
DESIGN

Quality and reliability must begin with design.
No amount of extra testing or inspection will
produce reliable ICs from a design that is
inherently unreliable. Signetics follows very
strict design and layout practices with its
circuits. To eliminate the possibility of metal
migration, current density in any path cannot
exceed 2 x 10% A/cm?. Layout rules are fol-
lowed to minimize the possibility of shorts,
circuit anomalies, and SCR type latch-up
effects. Numerous ground-to-substrate con-
nections are required to ensure that the entire
chip is at the same ground potential, thereby
precluding internal noise problems.

PRODUCT CHARACTERIZATION

Before a new design is released, the charac-
terization phase is completed to ensure that
the distribution of parameters resulting from
lot-to-lot variations is well within specified
limits. Such extensive characterization data
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also provides a basis for identifying unique
application-related problems which are not
part of normal data sheet guarantees. Char-
acterization takes place from -55°C to
+125°C and at +10% supply voltage.

QUALIFICATION

Formal qualification procedures are required
for all new or changed products, processes
and facilities. These procedures ensure the
high level of product reliability our customers
expect. New facilities are qualified by corpo-
rate groups as well as by the quality organiza-
tions of specific units that will operate in the
facility. After qualification, products manufac-
tured by the new facility are subjected to
highly accelerated environmental stresses to
ensure that they can meet rigorous failure
rate requirements. New or changed process-
es are similarly qualified.

QAO05 - QUALITY DATA BASE
REPORTING SYSTEM

The QAO05 data reporting system collects the
results of product assurance testing on all
finished lots and feeds this data back to
concerned organizations where appropriate
action can be taken. The QA05 reports EPQ
(Estimated Process Quality) and AOQ (Aver-
age Outgoing Quality) results for electrical,
visual/mechanical, hermeticity, and docu-
mentation audits. Data from this system is
available on request.

THE SURE PROGRAM

The SURE (Systematic Uniform Reliability
Evaluation) program audits/monitors prod-
ucts from all Signetics' divisions under a
variety of accelerated environmental stress
conditions. This program, first introduced in
1964, has evolved to suit changing product
complexities and performance requirements.

The SURE program has two major functions:
Long-term accelerated stress performance
audit and a short-term accelerated stress
monitor. In the case of lLogic products, sam-
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ples are selected that represent all generic
product groups in all wafer fabrication and
assembly locations.

THE LONG-TERM AUDIT

One hundred devices from each generic fami-

ly are subjected to each of the fllowing

stresses every eight weeks:

® High Temperature Operating Life:
T, =150°C, 1000 hours, static biased or
dynamic operation, as appropriate (worst
case bias configuration is chosen)

® High Temperature Storage: T; = 150°C,
1000 hours

® Temperature Humidity Biased Ll.ife: 85°C,
85% relative humidity, 1000 hours,
static biased

® Temperature Cycling (Air-to-Air): —65°C
to +150°C, 1000 cycles

THE SHORT-TERM MONITOR
Every other week a 50-piece sample from
each generic family is run to 168 hours of
pressure pot (15psig, 121°C, 100% saturated
steam) and 300 cycles of thermal shock
(-65°C to +150°C)

In addition, each Signetics assembly plant
performs SURE product monitor stresses
weekly on each generic family and molded
package by pin count and frame type. Fifty-
piece samples are run on each stress, pres-
sure pot to 96 hours, thermal shock to 300
cycles.

SURE REPORTS

The data from these test matrices provides a
basic understanding of product capability, an
indication of major failure mechanisms and an
estimated failure rate resulting from each
stress. This data is compiled periodically and
is available to customers upon request.

Many customers use this information in lieu of
running their own qualification tests, thereby
eliminating time-consuming and costly addi-
tional testing.
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RELIABILITY ENGINEERING

In addition to the product performance moni-
tors encompassed in the corporate SURE
program, Signetics' Corporate and Division
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-fab
processes and equipment, product
designs, facilities and subcontractors.

® Device or generic group failure rate
studies.

® Advanced environmental stress
development.

® Failure mechanism characterization and
corrective action/prevention reporting.

The environmental stresses utilized in the
engineering programs are similar to those
utilized for the SURE monitor; however, more
highly-accelerated conditions and extended
durations typify the engineering projects. Ad-
ditional stress systems such as biased pres-
sure pot, power-temperature cycling, and cy-
cle-biased temperature-humidity, are also in-
cluded in the evaluation programs.

FAILURE ANALYSIS

The SURE Program and the Reliability Engi-
neering Program both include failure analysis
activities and are complemented by corpo-
rate, divisional and plant failure analysis de-
partments. These engineering units provide a
failure analysis support, who in turn provide
Signetics with the technical understanding of
the failure modes and mechanisms actually
experienced in service. This information is
essential in our ongoing effort to accelerate
and improve our understanding of product
failure mechanisms and their prevention.

ZERO DEFECTS PROGRAM

In recent years, United States industry has
increasingly demanded improved product
quality. We at Signetics believe that the
customer has every right to expect quality
products from a supplier. The benefits which
are derived from quality products can be
summed up in the words, /ower cost of
ownership.
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Those of you who invest in costly test equip-
ment and engineering to assure that incoming
products meet your specifications have a
special understanding of the cost of owner-
ship. And your cost does not end there; you
are also burdened with inflated inventories,
lengthened lead times and more rework.

SIGNETICS UNDERSTANDS
CUSTOMERS' NEEDS

Signetics has long had an organization of
quality professionals, inside all operating un-
its, coordinated by a corporate quality depart-
ment. This broad decentralized organization
provides leadership, feedback, and direction
for achieving a high level of quality. Special
programs are targeted on specific quality
issues. For example, in 1978 a program to
reduce electrically defective units for a major
automotive manufacturer improved outgoing
quality levels by an order of magnitude.

In 1980 we recognized that in order to
achieve outgoing levels on the order of
100PPM (parts per million), down from an
industry practice of 10,000PPM, we needed
to supplement our traditional quality programs
with one that encompassed all activities and
all levels of the company. Such unprecedent-

ed low defect levels could only be achieved
by contributions from all employees, from the
R and D laboratory to the shipping dock. In
short, from a program that would effect a total
cultural change within Signetics in our attitude
toward quality.

QUALITY PAYS OFF FOR OUR
CUSTOMERS

Signetics' dedicated programs in product
quality improvement, supplemented by close
working relationships with many of our cus-
tomers, have improved outgoing product
quality more than twenty-fold since 1980.
Today, many major customers no longer test
Signetics circuits. Incoming product moves
directly from the receiving dock to the produc-
tion line, greatly accelerating throughput and
reducing inventories. Other customers have
pared significantly the amount of sampling
done on our products. Others are beginning
to adopt these cost-saving practices.

We closely monitor the electrical, visual, and
mechanical quality of all our products and
review each return to find and correct the
cause. Since 1981, over 90% of our custom-
ers report a significant improvement in overall
quality (see Figure 1).

Defective Parts per Million
In Thousands
120

108 |—
96 —
84 |—
72
6.0 r
48
36
24 —

12—

| 1 |

1 |

1979 1980 1981

1982 1983 1984

OP011905.

Figure 1. Signetics Quality Progress
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At Signetics, quality means more than work-
ing circuits. It means on-time delivery of the
right product at the agreed upon price (see
Figure 2).

ONGOING QUALITY PROGRAM
The quality improvement program at
Signetics is based on Do it Right the First
Time''. The intent of this innovative program
is to change the perception of Signetics'
employees that somehow quality is solely a
manufacturing issue where some level of
defects is inevitable. This attitude has been
replaced by one of acceptance of the fact
that all errors and defects are preventable, a
point of view shared by all technical and
administrative functions equally.

This program extends into every area of the
company, and more than 40 quality improve-
ment teams throughout the organization drive
its ongoing refinement and progress.
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Key components of the program are the
Quality College, the ""Make Certain'" Pro-
gram, Corrective Action Teams, and the Error
Cause Removal System.

The core concepts of doing it right the first

time are embodied in the four absolutes of

quality:

1. The definition of quality is conformance
to requirements.

2. The system to achieve quality improve-
ment is prevention.

3. The performance standard is zero de-
fects.

4. The measurement system is the cost of
quality.

QUALITY COLLEGE

Almost continuously in session, Quality Col-
lege is a prerequisite for all employees. The
intensive curriculum is built around the four
absolutes of quality; colleges are conducted
at company facilities throughout the world.
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""MAKING CERTAIN'" -
ADMINISTRATIVE QUALITY
IMPROVEMENT

Signetics' experience has shown that the
largest source of errors affecting product and
service quality is found in paperwork and in
other administrative functions. The '‘Make
Cértain"' program focuses the attention of
n%anagement and administrative personnel on
error prevention, beginning with each employ-
ee's own actions.

This program promotes defect prevention in
three ways: by educating employees as to the
impact and cost of administrative errors, by
changing attitudes from accepting occasional
errors to one of accepting a personal work
standard of zero defects, and by providing a
formal mechanism for the prevention of er-
rors.

CORRECTIVE ACTION TEAMS
Employees with the perspective, knowledge,
and necessary skills to solve a problem are
formed into ad hoc groups called Corrective
Action Teams. These teams, a major force
within the company for quality improvement,
resolve administrative, technical and manu-
facturing problems.

ECR SYSTEM (ERROR CAUSE
REMOVAL)

The ECR System permits employees to re-
port to management any impediments to
doing the job right the first time. Once such
an impediment is reported, management is
obliged to respond promptly with a corrective
program. Doing it right the first time in all
company activities produces lower cost of
ownership through defect prevention.

VENDOR CERTIFICATION
PROGRAM

Our vendors are taking ownership of their
own product quality by establishing improved
process control and inspection systems. They
subscribe to the zero defects philosophy.
Progress has been excelient.
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Through intensive work with vendors, we
have improved our lot acceptance rate on
incoming materials as shown in Figure 3.
Simultaneously, waivers of incoming material
have been eliminated.

MATERIAL WAIVERS

1985- 0
1984- 0
1983- 0
1982- 2
1981 - 134

Higher incoming quality material ensures
higher outgoing quality products.

QUALITY AND RELIABILITY
ORGANIZATION

Quality and reliability professionals at the
divisional level are involved with all aspects of
the product, from design through every step
in the manufacturing process, and provide
product assurance testing of outgoing prod-
uct. A separate corporate-level group pro-
vides direction and common facilities.
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Quality and Reliability Functions

® Manufacturing quality control

® Product assurance testing

® Laboratory facilities - failure analysis,
chemical, metallurgy, thin film, oxides

® Environmental stress testing

® Quality and reliability engineering

® Customer liaison

COMMUNICATING WITH EACH
OTHER

For information on Signetics' quality pro-
grams or for any question concerning product
quality, the field salesperson in your area will
provide you with the quickest access to
answers. Or, write on your letter-head directly
to the corporate director of quality at the
corporate address shown at the back of this
manual.

We are dedicated to preventing defects.
When product problems do occur, we want to
know about them so we can eliminate their
causes. Here are some ways we can help
each other:
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® Provide us with one informed contact

within your organization. This will

establish continuity and build confidence

levels.

Periodic face-to-face exchanges of data

and quality improvement ideas between

your engineers and ours can help
“prevent problems before they occur.

® Test correlation data is very useful.
Line-pull information and field failure
reports also help us improve product
performance.

® Provide us with as much specific data
on the problem as soon as possible to
speed analysis and enable us to take
corrective action.

® An advance sample of the devices in
question can start us on the problem
resolution before physical return of
shipment.

This team work with you will allow us to
achieve our mutual goal of improved product
quality.

MANUFACTURING: DOING IT
RIGHT THE FIRST TIME

In dealing with the standard manufacturing
flows, it was recognized that significant im-
provement would be achieved by ''doing
every job right the first time'', a key concept
of the quality improvement program. During
the development of the program many pro-
found changes were made. Figure 4, Logic
Products Generic Process Flow, shows the
result. Key changes included such things as
implementing 100% temperature testing on
all products as well as upgrading test han-
dlers to insure 100% positive binning. Some
of the other changes and additions were to
tighten the outgoing QA lot acceptance crite-
ria to the tightest in the industry, with zero
defect lot acceptance sampling across all
three temperatures.

The achievements resulting from the im-
proved process flow have helped Signetics to
be recognized as the leading Quality supplier
of Logic products. These achievements have
also led to our participation in several Ship-to-
Stock programs, which our customers use to
eliminate incoming inspection. Such pro-
grams reduce the user cost of ownership by
saving both time and money.
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WAFER
FABRICATION

HERMETIC
) SEAL

PLASTIC
ENCAPSULATION

o —

o——O0 o
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SCANNING ELECTRON MICROSCOPE CONTROL

Wafers are samplad daily by the Quaiity Control L y from each ication area and subj; to SEM
analysis. This process control reveals manutacturing defects such as contact and oxide step coverage in the
metalization process which may result in early failures.

DIE SORT VISUAL ACCEPTANCE

Product is inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break
operation. Defects such as scratches, smears and glassivated bonding pads are inciuded in ihe iot
acceptance criteria.

PRE-SEAL VISUAL ACCEPTANCE

Product is inspected to detect any damage incurred at the die attach and wire bonding stations. Defects such
as and ball bonds are included in the lot acceptance criteria.

STABILIZATION BAKE PRECONDITIONING

Plastic molded devices are baked to stress wire and die bonds and help eliminate marginal devices. It also

ensures an optimum plastic seal to enhance moisture resistance. Hermetic devices are baked to ensure the
ion of any ining cavity ist

TEMPERATURE CYCLING

Using MIL-STD-883 Method 1010.1 Condition C devices are cycled from cold to hot temperatures imposing a
very severe stress which weakens loose bonds and package seals without degrading good devices. A
loosened bond is later during 100% trical tests.

SEAL TESTS
Hermetic package seal integrity is ensured by 100% gross leak testing.

100% ELECTRICAL TEST

Every device is tested for i and AC/DC at high with guard bands to assure
performance to data sheet limits.

BURN IN (SUPR Il LEVEL B OPTION)
Devices are burned in for 21 hours at 155°C maximum junction temperature.

SYMBOL

Devices are marked with the Signetics logo, device number and date code or custom symbol per individual
specification requirements.

VISUAL

Al products are 100% visually i per the i ified in S ics or cust o t

100% PRODUCTION ELECTRICAL TESTING

Every device is tested for functional and AC/DC parameters at 25°C with guard bands to assure
performance to data sheet limits.

FINAL QUALITY ASSURANCE GATE

The final QA i ion step that the ifi ical and ical AQL's have been met.
Every shipment is sealed and identified by QA personnel.

NOTE: The items on this flowchart do not all happen in the same sequence for all products.

Figure 4. Logic Products Generic Process Flow
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As time goes on the drive for a product line
that has Zero Defects will grow in intensity.
These efforts will provide both Signetics and
our customers with the ability to achieve the
mutual goal of improved product quality.

The Logic Products Quality Assurance de-
partment has monitored PPM progress, which
can be seen in Figure 5. We are pleased with
the progress that has been made, and expect
to achieve even more impressive results as
the procedures for accomplishing these tasks
are fine tuned.

The real measure of any quality improvement
program is the result that our customers see.
The meaning of Quality is more than just
working circuits. It means commitment to On
Time Delivery at the Right Place of the Right
Quantity of the Right Product at the Agreed
Upon Price.

January 1986

Defective Parts per Million
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Logic Products AOQ (Average Outgoing Quality)
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Effective January 1, 1985, this section has
been superseded by the 1985 Military Prod-
ucts Data Manual. Information regarding this
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 S and B, and

Class B vendor standard products. These

products are designed to offer our customers

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
pecification negotiation time and
allowing off-the-shelf procurement.

® Industry standard marking.

JAN QUALIFIED PRODUCT

JAN qualified product is offered to give our
customers the highest guality and reliability.
The JAN processing levels (Class S and B)
are a result of the Governments product
standardization programs, and our JAN pro-
duction lines are certified by the qualifying
activity, the Defense Electronics Supply Cen-
ter (DESC). Signetics strongly recommends
the use of JAN product which is listed on the
MIL-M-38510 Qualified Products List (QPL).

JAN qualified products are fabricated, assem-
bled, tested, and inspected in U.S. Govern-
ment certified facilities in Sunnyvale, Califor-
nia (wafer fab), Orem, Utah (wafer fab, as-
sembly), and in Sacramento, California (burn-
in, test, quality conformance inspection).

Testing and inspection to MIL-M-38510 is
monitored by resident Government Source
Inspection (GSI) personnel representing the
Defense Contract Administration Services
(DCAS).

DESC prohibits any customer imposed addi-
tions, deviations, omissions, or waivers on
procurement of JAN products. Product must
conform completely to Government specifica-
tions prior to shipment and is verified by
Signetics Quality Control. A Certificate of
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Conformance and Procurement Traceability
is supplied with each lot shipped.

JAN qualified products are listed in QPL-
38510, 1ssued periodic¢ally by DESC. For cur-
rent QPL information, customers may contact
their local sales representative, Military Mar-
keting in Sacramento, or directly with DESC-
EQM 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 Qual-

ity Levels A and B of MIL-HDBK-217
(mg=0.5 Class S, 1.0 for Class B).

The example at the bottom of this page
illustrates the part numbering system for JAN
product, 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 QPL, DESC Drawing product is not avail-
able, or when program requirements allow the
use of vendor standard product.

Class B standard product conforms to MIL-
STD-883, general provisions Paragraph 1.2.1
ed. (See Product Noncompliance Section of
Military Data Book and/or Hand Book). No
other claims, expressed or implied, are made
of equivalence to JAN product or to MIL-M-
38510. Signetics compliant product also con-
forms with JEDEC Publication 101, except for
marking content.

J M38510 / 337 01 B E A
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Electrical test requirements are as stated in
the most current Signetics Military Data
Manual only.

® 100% final electricai tests include all
Data Manual parameter limits, test
conditions, and temperatures
applicable to Subgroups 1, 2, 3, 7,
and 9 of MIL-STD-883, Method 5004
for digital products, or to Subgroups
1, 2, 3, 4, and 9 for Linear Products.
Group A sample electrical inspection
tests include all final electrical
subgroups as well as all other Data
Manual parameters 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 applicable to Group A
Subgroups 1, 2, and 3 per MIL-STD-
883, Method 5005, or to Subgroup 1
for Linear Products.

Data Manual parameters which have no
specified minimum or maximum limits (typical
performance only) are not tested. Parameters
which have limits specified at 25°C only, are
tested only at that temperature. Detailed
parameter assignment to subgroups and oth-
er test detail are contained in documented
Signetics internal Product Electrical specifica-
tions, and are available upon request. Actual
test program symbolics are available for cus-
tomer review at the factory, but are consid-
ered proprietary and will not be copied or
otherwise distributed outside of Signetics.

- —  ———
LLead Finish Designator

Case Outline Designator
Device Class Designator
Device Type

Slash Sheet

General Specification

JAN Certification Mark

i
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QCI Groups A and B testing are performed on
all products and packages per MIL-M-38510
and MIL-STD-883, Method 5005. Signetics
utilizes inline Group A and alternate Group B
for all lines. QCI Groups C and D are routinely
performed on all compliant families and pack-
age types.

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

Package types which do not have case out-
lines letters assigned in MIL-M-38510, Ap-
pendix C, will be assigned case outline letters
per JEDEC Publication 101.

The Signetics standard Product Assurance
Plan documentation is available for customer
review at the factory, and is considered
proprietary.

This category of product conforms to quality
level B-2 of MIL-HDBK-217 (mq = 6.5).
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For Class B Standard Product, the part num-
ber is listed as follows:
54LS161/ B E A

LLead Finish Designator

Case Outline Designator

Device Class Designator

Generic Device Type
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INTRODUCTION

The TTL Logic devices described in this data
manual differ widely in function, complexity
and performance, but their electrical input
and output characteristics are very similar
and are defined and tested to guarantee
compatibility. The data sheets that make up
this book cover four major categories of TTL
circuits and a series of TTL compatible inter-
face products.

The oldest TTL product category is the gold-
doped double-diffused type which is made up
of the 7400 family of devices. This family
reflects the same performance ranges and
differ only in functions and pin configuration.

The remaining two categories of products are
fabricated with a non-saturating Schottky
clamped transistor technique. The 74S00
family of TTL products are very high perfor-
mance, high power devices. The most popu-
lar TTL category is the 74LS Low Power
Schottky family. These products feature the
performance of the 74 family at about 1/4 the
power.

ABSOLUTE MAXIMUM RATINGS
The Absolute Maximum Ratings constitute
limiting values above which serviceability of
the device may be impaired. Provisions
should be made in system design and testing
to limit voltages and currents as shown be-
low.

ABSOLUTE MAXIMUM RATINGS

TTL
User's Guide

OPERATING TEMPERATURE

AND VOLTAGE RANGES

The nominal supply voltage (V¢g) for all TTL
circuits is + 5.0 volts. Commercial grade parts
are guaranteed to perform with a +5% supply
tolerance (x250mV) over an ambient temper-
ature range of 0°C to 70°C.

The actual junction temperature can be calcu-
lated by multiplying the power dissipation of
the device with the thermal resistance of the
package and adding it to the measured ambi-
ent temperature Tp or package (case) tem-
perature Tc. The thermal resistance for the
various packages in which the TTL products
are offered is specified with the Package
Information in Section 9 of this manual.

GENERAL TTL CIRCUIT
CHARACTERISTICS

All TTL products are derived from a common
NAND logic structure. The NAND circuit is
actually five subcircuits as shown in Figure 1
and each performs a separate function. The
input circuit (1) is an AND gate usually fabri-
cated with a multi-emitter transistor which
characterizes TTL technology. Many Schottky
processed circuits have been designed with
PNP or diode inputs in order to optimize the
speed/power performance of the circuits.

The phase splitter (2) provides the inversion
and amplification in the circuit. It determines
whether the outputs are active level HIGH or
active level LOW. The level shifter (3) pro-

NAND Gate Example

['Number of inputs depends on the gate.

ﬂm

LOW LEVEL)
ORIVER o

1C03480S

Figure 1

vides noise immunity between the HIGH and
LOW output levels, and minimizes the possi-
bility of having both HIGH level driver (4) and
LOW level driver (5) on simultaneously.

The level shifter (3) and HIGH level driver (4)
combine to form an emitter follower circuit
that tracks the voltage at the collector of the

PARAMETER 74 74S 74LS
Vcc supply voltage, continuous (Note a) 7.0V 7.0v 7.0V
Input voltage, continuous (Notes a and b) -0.5V to +5.5V 0.5V to +55V | -0.5V to +7.0v®
Input current, continuous -30mA to +5mA -30mA to +5mA -30mA to +1mA
Voltage applied to HIGH outputs (Note a) -0.5V to V¢ -0.5V to 7.0V -0.5V to Vo
Voltage applied to "off'" Open Collector outputs —05V to 7.0V _0.5V to 7.0V ~0.5V to 7.0V
(Notes a and c)
Current into LOW standard output, continuous 30mA 40mA 15mA
Current into LOW buffer output, continuous 80mA 100mA 50mA
Operating free air temperature range (Com'l) 0°C to +70°C
Storage temperature range -65°C to +150°C

NOTES:
a. Voltages are referenced to device ground terminal.

b. LS devices are generally limited to 7.0V maximum input voltage. Exceptions are called out on individual product data sheets.

c. Some open collector devices are specially processed to handle higher output voltages of from 15V to 30V. The Absolute Maximum voltage for these

devices is 10% over the specified Vour test condition.
January 1986
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TTL INPUT CONFIGURATIONS

vee

]
]

TC03440S

a. Multiple Emitter Transistor

vee

AAA
VWA

<
2 -

TC03480S.

b. PN Diode Input With
Kicker Transistor Qy

<

Figure 2

TC034508

c. Substrate PNP Input Transistor

vee

ﬁ

TC03470S

d. Diode Cluster Inputs

phase splitter. This circuit is usually designed
to drive very heavy capacitive loads so that
the initial rise time of the output is determined
primarily by the rise time at the phase splitter
collector. The LOW level driver (5) is usually a
saturating transistor for the gold-doped pro-
cess devices, or a Schottky diode clamped
transistor for the Schottky processed devices.
These output transistors are designed to sink
the rated fan-out current which characterizes
the various TTL families.

Input Circuits

The input circuits as described above are
basically AND gate configurations designed
with multiple-emitter NPN transistors (MET),
substrate PNP transistors, or various junction
and Schottky diodes as shown in Figure 2. All
of the circuit configurations have very high
impedance in the HIGH state. When the input
voltage is above the circuit threshold voltage,
all of the inputs act like reversed biased
diodes.

The MET transistors are actually operated in
the inverse mode, but the gain is so low there
is very little current flowing into the devices.
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The LOW level input impedance of the MET
and diode inputs is determined by the internal
pull-up resistor. This resistor is nominally 2k$2
for 54S/74S inputs, and it is 16k§2 to 20k$2
for the 54LS/74LS inputs. Some 54LS/74LS
buffer devices have substrate PNP inputs
which exhibit very high impedance at both
HIGH and LOW input logic levels. This is used
to minimize the input load factor and produce
better output drive and performance.

The inputs to all Signetics TTL devices have
clamp diodes to ground to minimize negative
ringing effects. These diodes are designed to
operate in the ac mode and cannot handle
heavy dc currents for long periods.

Output Circuits

The output circuit configurations used for the
TTL products in this manual are shown in
Figure 3. The basic advantages and disad-
vantages of each configuration are given for
reference. The different circuits are used to
optimize the functional and performance re-
quirements of the various devices, and are
not necessarily restricted to individual TTL
families. The pull-down circuit (not shown) on
the base of the LOW level driver is usually a
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resistor which provides a means of turning off
the output transistor. The majority of the 54S/
74S and 54LS/74LS devices use a resistor-
transistor network which acts to square-up
the V| - Vour transfer characteristics of the
device.

A resistive pull-up can be added to any TTL
output circuit increasing Von to almost Vg,
but only circuits "'c,” "'d,"" and "'e"" can be
pulled higher than Vg, e.g., to +7.0V for
driving MOS circuits. Configurations ''a'" and
"b" have a diode associated with the resistor
at the output which clamps the output one
diode drop above V. This is an important
consideration in large systems where sec-
tions might be powered down (Vgc =0). In
this state, the outputs of circuits "'a'" and "'b"
represent a very low impedance at a fairly low
voltage ( < 1.0V), while the outputs of circuits
"¢," "d," and "e" represent a high imped-
ance and thus a logic HIGH, more appropriate
for isolation from the rest of the system.

The output impedance of a typical TTL device
in both the LOW and HIGH state is shown in
Figure 4. In the LOW state, the output imped-
ance is determined by a saturated transistor
(about 822 to 10£2). However, at very high
sinking current, especially at low temperature,
the output device is not able to stay in
saturation and the output impedance rises as
shown.

When switching from the LOW to the HIGH
state, the totem-pole output structure pro-
vides a low output impedance capable of
rapidly charging capacitive loads. However,
charge and discharge currents must also flow
through the Vgc and the ground distribution
networks. The Vcc and ground lines should
theretore be short and adequately decoupled.

3-State Outputs

Some of the buffers and registers have 3-
state outputs designed for "busing."” This
type of output electrically performs as a
totem-pole output with the additional feature
that the output may be disabled, neither
sinking nor sourcing current. The 3-state
outputs are designed to be tied together, but
they are not designed to be active simulta-
neously. In order to minimize noise and pro-
tect the outputs from excessive power dissi-
pation, only one 3-state output should be
active at any time.

DESIGN CONSIDERATIONS

The properties of high speed TTL logic cir-
cuits dictate that some care be used in the
design and layout of a system. Some general
""design considerations'’ are included in this
section. This is not intended to be a thorough
guideline for designing TTL systems, but a
reference for some of the constraints and
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TTL OUTPUT CONFIGURATIONS

ADVANTAGE:
High ac drive capability
Von =Vcc-Vee at lo=0
Small size ( i share one
DISADVANTAGE:
Output cannot be pulled higher than one diode drop above Vgc

vee

TC03500S

a. Darlington

S

TC034908
b. 2-stage Emitter Follower
('Darlington Split')

vee

TC035108

c. Darlington With Resistor to Ground

ADVANTAGE:
High ac drive capability
Vou =Vcc-Vee at lo=0
DISADVANTAGE:
Larger than Circuit A
Output cannot be pulled higher than one diode drop above Vcc

ADVANTAGE:
High ac drive capability
Lower Vo = (Vcc-2 Vgg) increases speed
Outputs can be pulled higher than Vcc
DISADVANTAGE:
Higher dissipation
Lower noise immunity in the HIGH state

vee

ADVANTAGE:

Lowest power consumption

Small size

Outputs can be pulled higher than Vcc
DISADVANTAGE:

Less ac drive capability

TC035208

d. Transistor - Diode

vee
)l' RL

TC035308

e. Open Collector

ADVANTAGE:
Bussable, allows collector ANDing (Wired-OR)

DISADVANTAGE:
High output impedance in the HIGH state
Slow, especially with capacitive loading
Requires additional resistor

Figure 3
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TYPICAL INPUT/OUTPUT

CHARACTERISTICS
INPUT
-30
~20
-10
pod® 1o T T
| i3 4 5
H : voLTS
NORMAL
OPERATING
REGION
70
80—
mA
0OP01880S
mA
60
50
LOW STATE
40
30 RsaT = 80
20
10
7.
|
-1 s 6
voLTS
Q4 NOT
SATURATED
HIGH STATE
R4
ouTPUT
0P01890S
Figure 4

techniques to be considered when designing
the system.

Mixing 74 and 74LS is less restrictive, and the
overall system design need not be so elabo-
rate. Standard two sided PC boards can be
used with good, well decoupled power and
ground grid systems. The signal transitions
are slower and therefore generate less noise.
However, good high speed design techniques
are still required, especially when working
with counters, registers, or other devices with
memory.

Clock Pulse Requirements
Most TTL flip-flop circuits are master-slave
devices which makes their clock inputs level
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sensitive. This is an improvement over ac
coupled clock inputs, but it does not make the
devices fully insensitive to clock edge rates.
The dc level at which the data in the master
(input section) is transferred to the slave
(output section) is the normal threshold volt-
age for the devices. For most Signetics TTL
devices this level is 1.4V at 25°C, and it
changes at a rate of about -4mV/°C.

When the clock input reaches the threshold
voltage, the internal gates and the changing
outputs start to dump current into the ground
lead of the device. If there are enough
internal gates or loaded outputs changing at
the same time, the chip ground reference
level (and therefore the clock input reference
level) can rise by as much as 500mV. This
ground noise is the algebraic sum of the
internal and external ground plane noise. If
the clock input of a positive edge triggered
device is at or near the threshold of the
device during the ground noise transient peri-
od, it is quite possible for the internal device
to receive multiple clock pulses.

For this reason the rise time on positive edge-
triggered devices should be less than the
nominal clock to output delay time measured
between the 0.8V and 2.0V levels of the clock
driver. This edge rate is obtainable from
almost any Signetics TTL device of the same
family, as long as it is driving no more than
rated fan out and no more than 12 to 16
inches of line. When clock pulses are distrib-
uted on lines over 16 inches long, all of the
clock inputs should be clustered at the receiv-
ing end of the line to avoid reflection prob-
lems at the driving end.

Special Note

Some of the Signetics Counters and registers
have been designed with a special clock
buffer that includes a small amount of hyster-
esis to minimize clock edge rate and noise
problems. The LS160A, LS161A, LS162A,
LS163A, LS364, and LS374 all have the
special clock buffers to increase their toler-
ance of slow positive clock edges and heavy
ground noise.

TTL OUTPUTS TIED TOGETHER
The only TTL outputs that are designed to be
tied together are open collector and 3-state
outputs. Standard TTL outputs should not be
tied together unless their logic levels will
always be the same; either all HIGH or all
LOW. When connecting open collector or 3-
state outputs together some general guide-
lines must be observed.

Open Collector

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 a pull-up resistor (or resistors) added
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between the OR-tie connector and Vgc to
establish an active HIGH level. Only special
high voltage buffers can be tied to a higher
voltage than Vcc. The minimum and maxi-
mum size of the pull-up resistor is determined
as follows:
R(Min) _ Vec(Max) - Voo

loL = Na(hy)

Voc(Min) - Voy

R(Max) =
Ny(lon) + Na(lim)

where: lg_ = Minimum lg, guarantee or OR-

tied elements.

Na(li) = Cumulative maximum input .OW
current for all inputs tied to OR-tie
connection.

N1(lon) = Cumulative maximum output HIGH
leakage current for all outputs tied
to OR-tie connection.

Na(ly) = Cumulative maximum input HIGH
leakage current for all inputs tied to
OR-tie connection.

If a resistor divider network is used to provide
the HIGH level, the R(Max) must be de-

creased enough to provide the required
(Von/R(pull-down)) current.

Minimum propagation delay results when the
minimum value of external pull-up resistor is
used in Load Circuit 1, Figure 5.

Diodes should be fast recovery 1N4376 or
equivalent. External pull-up resistor Load Cir-
cuits 2 and 3 give progressively slower propa-
gation delays.

3-STATE OUTPUTS

3-State Outputs are designed to be tied
together, but they are not designed to be
active simultaneously. In order to minimize
noise and protect the outputs from excessive
power dissipation, only one 3-state output
should be active at any time. This generally
requires that the Output Enable signals be
non-overlapping. When TTL decoders are
used to enable 3-state outputs, the decoder
should be disabled while the address is being
changed. Since all TTL decoder outputs are
subject to decoding spikes, non-overlapping
signals cannot normally be guaranteed when
the address is changing.

1|H

Load Circuit 1

vee vee

ICT’ Rg = 1.5R

Load Circuit 2 Load Circuit 3
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C7 - LOAD CAPACITANCE - pf
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Turn On Delay (Atpy)
Any Input to Output,
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Since most 3-state Output Enable signals are
active LOW, shift registers or edge-triggered
storage registers provide good Output Enable
buffers. Shift registers with one circulating
LOW bit, like the '"164" or '' 194" are ideal for
sequential enable signals. The 174" or
'273" can be used to 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.

POWER SUPPLY DECOUPLING
Power supply capacitance decoupling is re-
quired for any TTL system. Generally 0.01uF
per synchronously driven gate and at least
0.1uF for each 20 gates is required regard-
less of synchronization. Counters and shift
registers are especially susceptible to power
and ground line noise. They should be decou-
pled with a 0.1uF capacitor for each eight
internal flip-flops, or one capacitor for each
two devices put as close as possible to the
devices. Buffers and line drivers should be
heavily decoupled at the driver power pins,
due to the large current transients needed to
charge and discharge the lines.

On-Board Regulation

In most digital systems, there is a large
current requirement, and the current supplied
usually comes from a main supply. TTL logic
tends to generate current spikes during
switching due to the overlap in conduction of
both upper and lower transistors, thus creat-
ing Vcc noise. An on-board regulator would
not only regulate the power supplied to the
circuits on-board, but also would isolate the
noise otherwise propagated to the reset of
the system. Systems designed using this
technique would not need tight regulation on
the main power supply.

LINE DRIVING AND RECEIVING
Open wire connections between TTL circuits
should not be bundled, tied, or routed togeth-
er. Instead, point-to-point wiring should be
used, preferably above a ground plane which
reduces coupling between conductors.

Single line wire interconnections should not
exceed two feet; for wires longer than 15
inches, a ground plane is essential to provide
adequate system performance. Over 2-foot
twisted pairs or coaxial cable should be used.
The characteristic impedance of an open wire
over a ground plane is about 15052, while for
twisted pairs of #26 wire the impedance is
about 120§2. For added protection against
crosstalk, coaxial cables can be used but
coaxial cables having very low characteristic
impedances are difficult to drive. For best
performance, coaxial cables with a character-
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istic impedance Rop of 1002 should be used.
Resistive pull-ups at the receiving end can be
used to increase noise margins. If reflection
effects are unacceptable, the line must be
terminated in its characteristic impedance.
One method is shown in Figure 6 where the
output of the line is tied to Vgc through a
resistor equivalent to the characteristic im-
pedance of the line. Therefore, Rg is fairly
small, and the driving gate must sink the
current through it in addition to the current
from the inputs being driven. Terminating the
line in a voltage divider with two resistors,
each twice the line impedance, reduces the
extra sink current by 50%. It is preferable to
dedicate gates solely for line driving if the line
length is in excess of five feet.

Clamp Diode Effect on Negative

Input Voltages

All Signetics TTL circuits are provided with
clamp diodes on the device inputs to mini-
mize negative ringing effects. These diodes
should not be used to clamp negative dc
voltages or long duration negative pulses
especially for 74LS product. If the input volt-
age of an LS device is taken more than 0.5
volts negative (referenced to the device
ground terminal) for more than 0.5 micro-
seconds, it is possible to activate a parasitic
circuit component which can cause the HIGH
level output of that gate to degrade sufficient-
ly to cause a logic error.

Disposition of Unused Inputs

Electrically open inputs degrade ac noise
immunity as well as the switching speed of a
circuit. To optimize performance, each input
must be connected to a low impedance
source. Unused active HIGH NOR or OR
inputs must be returned to ground or a LOW
level output. Unused active HIGH NAND or
AND inputs should be maintained at a voltage
greater than 2.7V, but not exceeding the
Absolute Maximum Rating. This eliminates

TTL DRIVING TWISTED PAIR

the distributed capacitance associated with
the floating input, bond wire, and package
lead, and ensures that no degradation will
occur in the propagation delay times.

Possible ways of handling unused inputs are:

1. Connect the unused active LOW inputs
of the TTL devices to ground. The active
HIGH inputs should be tied through a
resistor of from 1K to 10k§2 to V¢c. The
unused active HIGH LS inputs can be
tied directly to Vg, as long as the leads
are very short and the supply is ade-
quately decoupled.

2. Connect the unused HIGH input to the
output of an unused gate that is forced
HIGH.

3. Tie unused NAND or AND inputs (multi-
emitter inputs) of non-LS devices to a
used input of the same gate, provided the
HIGH level fan out of the driving circuit is
not exceeded. Note that the LOW level
fan out is not increased by this connec-
tion because the inputs share a common
base pull-up resistor.

Unused Gates

It is recommended that the outputs of unused
gates be forced HIGH by tying a NAND gate
input or all NOR gate inputs to ground. This
lowers the power dissipation and supplies a
logic HIGH at the gate output which can be
used at unused inputs to other gates.

Increasing Fan Out

To increase fan out, inputs and outputs of
gates on the same package may be paral-
leled. It is advisable to limit the gates being
paralleled to those in a single package to
avoid large transient supply currents due to
different switching times of the gates. This is
not detrimental to the devices, but could
cause logic problems if the gates are being
used as clock drivers.

Ro = CHARACTERISTIC
IMPEDANCE OF LINE

DATA IN
our
ENABLE STROBE
RA = RB = 2Zp
Ro = Zo
TC03400S
Figure 6

vce vee
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Isolation Diodes

NEVER REVERSE THE Ve AND GROUND
POTENTIALS. Catastrophic failure can occur
if more than 100mA is conducted through a
forward biased substrate (isolation) diode.

Input Loading and Output Drive
Characteristics

The logic levels of all the TTL products are
fully compatible with each other. However,
the inputs loading and output drive character-
istics of each of these families is different and
must be taken into consideration when mixing
the TTL families in a system. Table 1 shows
the relative drive capabilities of each family
for the Commercial temperature and voltage
ranges. For Military ranges the 74LS drive
capabilities must be cut in half. You will note
that the 74LS Buffers have three times the
drive capability of the standard 74LS devices;
in fact, they can drive more loads than any
other non-buffer TTL device.

Mixing TTL Families

Most TTL families are intended to used to-
gether, but this cannot be done indiscrimi-
nately. Each family of TTL devices has unique
input and output characteristics optimized to
get the desired speed or power features. Fast
devices like 74S and 74F are designed with
relatively low input and output impedances.
The speed of these devices is determined
primarily by fast rise and fall times internally
as well as at the input and output nodes.
These fast transitions cause noise of various
types in the system. Power and ground line
noise is generated by the large currents
needed to charge and discharge the circuit
and load capacitances during the switching
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Table 1
NUMBER OF LOADS DRIVEN
‘DEvicE
74F 74LS 74 74 and 82500

9300
74F 33 50 125 10 12 50
74F Buffer 106 160 40 32 40 160
74LS 13 20 5 4 5 20
*74LS Buffer 40 60 15 12 15 60
74 26 40 10 8 10 40
74 Buffer 78 120 30 24 30 120
748 33 50 125 10 12 50
74S Buffer 100 150 375 30 37 150
8200 & 9300 26 40 10 8 10 40
82500 33 50 12 10 12 50

*The 74LS Buffers include 3-state outputs except LS253 & LS670

NOTE:

For 74LS devices do not connect multiple inputs of a common gate together. This would increase
the input coupling capacitance and reduce the ac noise immunity.

transitions. Signal line noise is generated by
the fast output transitions and the relatively
low output impedances, which tend to in-
crease reflections.

The noise generated by these 74S and 74F
devices can only be tolerated in systems
designed with very short signal leads, elabo-
rate ground planes, and good, well decoupled
power distribution networks. Mixing the
slower TTL families like 74 and 74LS with the
higher speed families is also possible but
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must be done with caution. The slower speed
families are more susceptible to induced
noise than the higher speed families due to
their higher input and output impedances.
The low power Schottky 74LS family is espe-
cially sensitive to induced noise and must be
isolated as much as possible from the 74S
and 74F devices. Separate or isolated power
and ground systems are recommended, and
the LS input signal lines should not run
adjacent to lines driven by 74S and 74F
devices.
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DC SYMBOLS AND DEFINITIONS

Voltages — All voltages are referenced to
ground. Negative voltage limits are specified
as absolute values (i.e., —10V is greater than

~1.0V).

Currents — Positive current is defined as

conventional current flow into a device. Nega-

tive current is defined as conventional current
flow out of a device. All current limits are
specified as absolute values.

Vee

Vi

ViH

ViH(MIN)

ViL

ViL(MAX)

Vm

VoH(MIN)

Vou(MAX)

Vs

V-

Supply voltage: The range of power supply voltage
over which the device is guaranteed to operate
within the specified limits.

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

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

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

Input LOW voltage: The range of input voitages
recognized by the device as a logic LOW.

Maximum Input LOW 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 most TTL families, but
1.3V for the Low Power Schottky 74LS family.

Output HIGH voltage: The minimum guaranteed
HIGH voltage at an output terminal for the specified
output current loy and at the minimum Vgc value.

Output LOW voltage: The maximum guaranteed
LOW voltage at an output terminal sinking the
specified load current lgy.

Positive-going threshold voitage: The input volt-
age of a variable threshold device which causes
operation according to specification as the input
transition rises from below Vy_(MIN).

Negative-going threshold voltage: The input volt-
age of a variable threshold device which causes
operation according to specification as the input
transition falls from above Vt.(MAX).

lec

lon

lou

los

lozn

lozL

Supply current: The current flowing into the V¢
supply terminal of the circuit with specified input
conditions and open outputs. Input conditions are
chosen to guarantee worst case operation unless
specified.

Input leakage current: The current flowing into an
input when the maximum allowed voltage is applied
to the input. This parameter guarantees the mini-
mum breakdown voltage for the input.

Input HIGH current: The current flowing into an
input when a specified HIGH level voltage is applied
to that input.

Input LOW current: The current flowing out of an
input when a specified LOW level voltage is applied
to that input.

Output HIGH current: The leakage current flowing
into a turned off open collector output with a
specified HIGH output voltage applied. For devices
with a pull-up circuit, the loy is the current flowing
out of an output which is in the HIGH state.

Output LOW current: The current flowing into an
output which is in the LOW state.

Output short-circuit current: The current flowing
out of an output which is in the HIGH state when
that output is short-circuit to ground.

Output off current HIGH: The current flowing into
a disabled 3-state output with a specified HIGH
output voltage applied.

Output off current LOW: The current flowing out of
a disabled 3-state output with a specified LOW
output voltage applied.
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AC SWITCHING PARAMETERS AND DEFINITIONS

fmax

tPLH

teHL

tpHz

tpLz

tpzH

tpzL

The maximum clock frequency: The maximum
input frequency at a clock input for predictable
performance. Above this frequency the device may
cease to function.

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

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

Output disable time from HIGH level of a 3-state
output: 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 impedance "off" state.

Output disable time from LOW level of 3-state
output: 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 impedance "off"" state.

Output enable time to a HIGH level of a 3-state
output: 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 the HIGH level.

Output enable time to a LOW level of a 3-state
output: 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 the LOW level.
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trec

trem

true

ot

Hold time: The interval immediately following the
active transition of the timing pulse (usually the
clock pulse) or following 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 ensure its continued recognition. A negative
hold time indicates that the correct logic level may
be released prior to the active transition of the
timing pulse and still be recognized.

Set-up time: The interval immediately 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 ensure its recognition. A
negative set-up time indicates that the correct logic
level may be initiated sometime after the active
transition of the timing pulse and still be recognized.

Pulse width: The times between the specified
reference points on the leading and trailing edges of
a puise.

Recovery time: The time between the reference
point on the trailing edge of an asynchronous input
control pulse and the reference point on the
activating edge of a synchronous (clock) pulse input
such that the device will respond to the
synchronous input.

Transition time: LOW to HIGH, the time between
two specified reference points on a waveform,
normally 10% and 90% points, that is changing
from LOW to HIGH.

Transition time: LOW to HIGH. the time between
two specified reference points on a waveform,
normally 80% and 10% points, that is changing
from LOW to HIGH.

Clock input rise and fall times: 10% to 90% value.
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FUNCTION TABLE

7400, LS00, SO0

Gates

Quad Two-Input NAND Gate

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7400 9ns 8mA
74LS00 9.5ns 1.6mA
74500 3ns 15mA

ORDERING CODE

PACKAGES

COMMERCIAL RANGE
Vec =5V £5%; To =0°C to +70°C

Plastic DIP

N7400N, N74LSOON, N74SO0ON

Plastic SO

N74LS00D, N74S00D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

INPUTS OUTPUT Data Manual.
A B Y
L N ” INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H H PINS DESCRIPTION 74 74 74LS
: :_'* T A B inputs 1ul 1Sul 1LSul
H = HIGH voltage level Y Output 10ul 10Sul 10LSul
L = LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA hiL, @ 74S unit load (Sul) is 50pA | and
~2.0mA Iy, and 74LS unit load (LSul) is 20pA Iy and -0.4mA fy.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -4 3
& D
0] [13] vee ; B L3 2
05k - -
A L]
E @E N 8| Y [ S| =
& o ; j
E@ [i6] "’:1: ),._Y s 8
A 12
awo (7] 2 o DS 2 = NI
Cooez0s 15033008
15032905
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Signetics Logic Products Product Specitication

Gates 7400, LS00, SO0

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 \
ViN Input voltage -0510 +55 | ~0.5t0 +7.0 | -0.5 to +5.5 Vv
hn ] Input current -30 to +5 -30 to +1 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgc | ~0.5 to +Vgc | -0.5 to +Vcc \
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS 748
PARAMETER UNIT
Min | Nom | Max Min | Nom | Max Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 4.75 5.0 525 | 475 5.0 5.25 "
Vix HIGH-level input voltage 2.0 2.0 20
ViL LOW-level input voltage +0.8 +0.8 +0.8 v
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current -400 -400 -1000 MA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
ey t w ey Coow AMP (V)
vee vee NEGATIVE | XYM i
. PULSE 10% 10%
L ov
vout L_
3 our. — TTHL(Y) TTLH(t) — —
— l——m.mm THLD—] o
RY cL o
AMP (V)
I 90% 90% "
POSITIVE
=TT T TT = PULSE "] ]
TCo2840S
10%A | W | % 10% ov
WF06450S
Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | trie
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 15ns | 6ns
trim, tyee Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gates 7400, LS00, SO0

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

7400 74LS00 74S00
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
X Vcc = MIN. V[H = MIN,
Vou :fp’:t"i";la o | Vie=max, 24 | 34 27 | 34 27 | 34 v
g lon = MAX
loL = MAX 0.2 04 0.35 0.5 0.5 \'
v LOW-level Ve = MIN,
oL output voltage Vi = MIN ,0’(— = 4SH;A 0.25 0.4 v
740 : : i
Input clamp _ -
VlK vo"age VCC MIN, '] |IK -1.5 -15 -12 v
Input current at V=55V 1.0 1.0 mA
h maximum input Vce = MAX
voltage Vi=7.0V 0.1 mA
X . V= 2.4V 40 uA
jy  HIGH-level input |\
current Vi=2.7V 20 50 uA —_
| i V=04V -1.6 -04 mA
I LOW-level input Voo = MAX | 5
current V=05V -20| mA —_—
los f:f;ﬁfﬁf.ﬁ'r"ema Ve = MAX -18 -85 | -20 -100 | -40 100 | mA
lccH O:g"_:"s 4 | 8 08 | 16 10| 16 | maA
Supply current H
e (total) Voo = MAX Outputs
lecL Lox 12 | 22 24 | a4 20 | 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 Vgc = 5V, Tp = 25°C.

3. lps is tested with Voyrt = + 0.5V and Vcg = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not
exceed one second.

AC WAVEFORM

v le-i . L‘nr‘ -

WFO75708

Vi = 1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T4 =25°C, Vec=5.0vV

74 74LS 748
PARAMETER TEST CONDITIONS | C_ = 15pF, R =400Q2 | C_ = 15pF, R = 2k2 | C,_ = 15pF, R_ = 28052 | UNIT
Min Max Min Max Min Max
teLn . 22 15 45
oL Propagation delay Waveform 1 15 15 50 ns
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Signeﬁcs

Logic Products

74LS501
Gate

Quad Two-Iinput NAND Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
741501 16ns 1.6mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Ve = 5V £5%; T = 0°C to +70°C
Plastic DIP N74LSO1N
Plasti N74LS01D
FUNCTION TABLE astic SO
NOTE:
INPUTS OUTPUT For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
A B Y
N - iy INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L H PINS DESCRIPTION 74LS
H H L A, B Inputs 1LSul
H = HIGH voltage level
L = LOW voltage level Y Output 10LSul
NOTE:
Where a 74LS unit load (LSul) is 20pA ljy and -0.4mA | .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2!
A -] 1
O] [74] Vec ng._h 3 & o
B B . .
4 O D =lEs
] = —2 Y 8 10
Efapuc S =E=
B )
A 1
" Y Y
ano 5] i [ 220 B Op*
CO041808

15052208

December 4, 1985
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Signetics Logic Products Product Specification

Gate 741501

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74LS UNIT
Vee Supply voltage 7.0 \" i
Vin Input voltage -0.5to +7.0 v
™ Input current -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vcc Vv
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

. 74LS
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25
ViH HIGH-level input voltage 2.0 v
ViL LOW-level input voltage ) +0.8
lik Input clamp current -18 mA
Vo HIGH-level output voltage 5.5 v
o LOW-level output current 8 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee oy I tw | foo— AMPM)

=
z

PULSE
GENERATOR

T . NEGATIVE | XYM ™
] L PULSE
10%
vour 10% ov
D.UT.
v L" tTHL(t) tTLH(tr) —= L‘—

J_ r-mmm wum»—.‘ e

C AMP

Rt t 90% 90% v
POSITIVE
PULSE M M

10%A

i

|

——

% 10%

]

TC028308

Vi = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.

Test Circuit For 74 Open Collector Input Pulse Definition

Outputs
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.0v 1MHz 500ns 15ns | 6ns
trun. ttHe Values should be less than or equal to the table 748 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gate 74LS01

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

74LS01
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
HIGH-level Ve = MIN, Vi = MAX,
fou output current Von = 5.5V 100 A
LOW-level loiL = MAX 0.35 0.5 \
Voo Voc = MIN, Vi = MIN
output voltage o " loL = 4mA 025 0.4
Vik Input clamp voltage Voo =MiN, § = Ik -15 v
Input current at maximum
] X = - ;
| input voltage Vee = MAX, V= 7.0V 0.1 mA
™ HIGH-level input current Voe = MAX, V=27V 20 MA
e LOW-level input current Vee = MAX, V)= 0.4V -0.4 mA
lceH Outputs HIGH 0.8 1.6 mA
lcc Supply current (total) Vee = MAX
locL Outputs LOW 2.4 4.4 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 Vgc =5V, Tp = 25°C.

AC WAVEFORM

Vin ] m

by ]

Vour AL m
wrorsros
Vp = 1.3V for 74LS: Vyy = 1.5V for all other TTL families.

Waveform 1. Waveform For inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo =5.0V

74LS
PARAMETER TEST CONDITIONS | C_ = 15pF, Ry = 2k UNIT
Min Max
:::: Propagation delay Waveform 1 gs ns
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Signetics

Logic Products

FUNCTION TABLE

7402, LS02, S02

Gates

Quad Two-l

nput NOR Gate

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7402 10ns 11mA
74LS02 10ns 2.2mA
74502 3.5ns 22mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vce =5V £5%; To = 0°C to +70°C
Plastic DIP N7402N, N74LS02N, N74S02N
Plastic SO N74LS02D, N74502D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

INPUTS OUTPUT Data Manual.
A B Y
L L H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H L PINS DESCRIPTION 74 74S 74LS
H
H I-I:I :: A B Inputs 1ul 1Sul 1LSul
H = HIGH voltage level Y Output 10ul 10Sul 10LSul
L =LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA )y and - 1.6mA ,_, a 74S unit load (Sul) is S0uA Iy and
-2.0mA |y, and 74LS unit load (LSul) is 20uA lyy and -0.4mA |y
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 >1
A Sl
A 3D 2
2 3] s
A — )
o Qs - <
oy ) 3
A —
E@ m s s! YL 10 —
9
A 1
2 B " AN
ano [} 2 |2i>"_y 13 12 1
C0041808 15032008

15032108

December 4, 1985
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Signetics Logic Products

Product Specification

Gates

7402, LS02, S02

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 Vv
Vin Input voltage -051t0 +55 | -05to +7.0 | -0.5 to +5.5 \
N Input current -30 to +5 -30 to +1 -30 to +5 mA
VouTt Voltage applied to output in HIGH output state -0.5 to +Vgc { -0.5 to +Vge | -0.5 to +Vce \2
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 475 5.0 525 | 4.75 5.0 5.25
Vi HIGH-level input voltage 20 2.0 2.0 \
ViL LOW-level input voltage +0.8 +0.8 +0.8
|11 Input clamp current -12 -18 -18 mA
lox HIGH-level output current -400 -400 -1000 uA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
o7 I w e AMP (V)
vee ge NEGATIVE | XYM VM
AL PULSE 10% 10% ov
— Lm«um mmm——l —
— r—mmm tTHLt—| |
o AMP (V)
90% 90%.
POSITIVE
L4 1 PULSE vm VM
o Tcozma0s 10%A - % 10% ov
WF06450S
Vpm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Puise Definitions
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Ve, see AC CHARACTERISTICS for value.| FAMILY
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tri
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Dicdes are IN916, 1N3064, or equivalent 74LS 3.0v 1MHz 500ns 15ns | 6ns
trim trhe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.

December 4, 1985 5-10



Signetics Logic Products Product Specification

Gates 7402, LS02, S02

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

7402 74LS02 74502
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vee = MIN, V= MAX,
Vou output voltage lo = MAX 24 3.4 2.7 34 2.7 3.4 \"
v LOW-level Ve = MIN, loL = MAX 0.2 0.4 035 | 05 0.5
OL output voltage Vin = MIN loL = 4mA 025 | 04 v
input clamp _ - _
Vik voltage Vec=MIN, | = Ik -15 15 -1.2 '
Input current at V| =5.5V 1.0 10 | mA
ly maximum input Vce = MAX
voltage V=70V 0.1 mA
¥ : V) =24V 40 pA
- HIGH-level input Voo = MAX
current V=27V 20 50 A
. LOW-level input | ., ... Vi=04v -16 -0.4 mA
TS ’ Vce = MAX
current V) =05V -20 { mA
Short-circuit _
oS output curent® | Yoo = MAX -18 -55 | -20 -100 | -40 -100 | mA
lecH O‘g‘;_;"s 8 | 16 16 | 32 17 | 29 | maA
Supply current Hi
lee rotal Voc = MAX 5
locL Lg&’,“'s 14 | 27 28 | 54 2% | 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 Vcg =5V, Tp =25°C.

3. los is tested with Voyt = + 0.5V and V¢ = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not
exceed one second.

AC WAVEFORM

Vin A AL

WF07570S
Vm = 1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74 74LS 748
PARAMETER TEST CONDITIONS | C, = 15pF, R =400Q2 | C_ = 15pF, R, =2k | C_ = 15pF, R, = 28002 | UNIT
Min Max Min Max Min Max
tPLH . 22 15 5.5
tor Propagation delay Waveform 1 15 15 55 ns
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Signetics

Logic Products

FUNCTION TABLE

7403, SO3

Gates

Quad Two-Input NAND Gate (Open

Product Specification

Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
35ns (tpw)
7403 8ns (try) 8mA
5ns (tpLH)
74803 4.5ns (tpuy) 13mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Veec =5V 15%; T =0°C to +70°C
Plastic DIP N7403N, N74S03N
Plastic SO N74S03D

NOTE:
INPUTS OUTPUT For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
A B Y
L L H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
I(-I :‘ : PINS DESCRIPTION 74 74S
H H L A B Inputs 1ul 1Sul
H = HIGH voltage level Y Output 10ul 10Sul
L = LOW voltage level
NOTE:
Where a 74 unit load (ul) is understood to be 40uA iy and —1.6mA Iy, a 74S unit load (Sul) is S0uA h and
~2.0mA 1.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 3
] 1) vec [ e
E @E : : * g
8 6
= = s 1D o
A
40 =D ~
oS o '
GND E o ‘szl 1" Sk
13

CDO5480S

15052405

Decsrmber 4, 1986
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Signetics Logic Products Product Specification

Gates 7403, S03

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 745 ’ UNIT
Vee Supply voltage 7.0 7.0 \
Vin Input voltage -0.5 to +55 -0.5 to +55 \
Iin Input current -30 to +5 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢c¢ -0.5 to +V¢¢ v
Ta Operating free-air temperature range 0to 70 °C J

RECOMMENDED OPERATING CONDITIONS

74 74S
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 475 5.0 5.25 Vv
Vin HIGH-level input voltage 2.0 2.0
ViL LOW-level input voltage +0.8 +08 \
ik Input clamp current —12 -18 mA
Vou HIGH-level output voltage 55 5.5 v
loL LOW-level output current 16 20 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee =\ | w ~ oo AMP (V)
a NEGATIVE | XYM .
L PULSE . o
VIN vout 0% 10%7 ov
PULSE .UT
GENERATOR e THL(Y ATLH(t) ——
TLH(t) 'YHL(H)A‘ b
RT cL - | AMP (V)
POSITIVE
PULSE vm
= = 'l_T = = 10% ov
TCo28308 Weosess
Vp = 1.3V for 74LS; V), = 1.5V for all other TTL families.
i -Coilector o
Test Circuit For 74 Open-Col 0 Input Pulse Definitions
Outputs
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyy | trie
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0V 1MHz 500ns ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 | 3.0v 1MHz 500ns 15ns | 6ns
trLH, trie Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products

Product Specification

Gates

7403, S03

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

7403 74S03
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? [ Max
HIGH-level Vce = MIN, Vi = MAX,
lon output current Von = 5.5V 250 250 HA
Vor LOW-level output voltage | Voo = MIN, Vi =MIN, g = MAX 0.2 0.4 0.5 v
Vi Input clamp voltage Ve =MIN, I =1l -15 -12 v
Input current at maximum _ _
Iy input voltage Vce = MAX, V,=5.5V 1.0 1.0 mA
V=24V 40 HA
™ HIGH-level input current Vce = MAX
V=27V 50 MA
V=04V -1.6 mA
he LOW:-level input current Voc = MAX
V;=0.5V -20 mA
lccH  Outputs HIGH 4 8 6 13.2 mA
lco Supply current (total) Ve = MAX
lcc.  Outputs LOW 12 22 20 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 Vg =5V, Ta = 25°C.

AC WAVEFORM

ViN \(} m

L'pm.’l L'pm—l

WF07570S
VM = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc = 5.0V

74 748

Cp = 15pF, | C_ = 15pF,

PARAMETER TEST CONDITIONS R, = 4008 | Ry, = 2808 UNIT
Min | Max | Min | Max
For 7403 only,
teLH . - 45 7.5
oL Propagation delay R = 4kS2 for tp p. 15 70| ™

Waveform 1
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Signetics

Logic Products

FUNCTION TABLE

7404, LS04, S04

Inverters

Hex Inverter
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7404 10ns 12mA
741504 9.5ns 2.4mA
74804 3ns 22mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vce =5V £5%; To=0°C to +70°C
Plastic DIP N7404N, N74LS04N, N74S04N
Plastic SO N74LS04D, N74S04D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

INPUT OUTPUT Data Manual.
A Y
N " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L PINS DESCRIPTION 74 748 74LS
H =HIGH voltage level A Input 1ul 1Sul 1LSul
L =LOW voltage level
Y Output 10ul 10Sul 10LSul

PIN CONFIGURATION

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and ~1.6mA |, a 74S unit load (Sul) is 50pA Iy and
-2.0mA I, and 74LS unit load (LSul} is 20pA Iy and —0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

GND [ 7

Llie1[1 (<] fo] (1 (]

@ lo g
S

5]

wjVee
3

§EH:HEJL=_H§JEI

3408

1 1 2
3 L4
5 L6
9 L8
11 :10
13, 12

LS033808
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5-15

853-0504 81501

—_—

S



Signetics Logic Products

Product Specification

Inverters

7404,

LS04, S04

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 v
ViN Input voltage -0.5to +55 -051to +7.0 -05 to +55 v
™ input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH
Vout output state -0.5 to +Vcc -0.5 to +V¢c -0.5 to +V¢c \
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 74S
PARAMETER UNIT
Min | Nom | Max Min | Nom | Max Min | Nom | Max
Vce Supply voltage 4.75 5.0 525 | 4.75 5.0 525 | 475 5.0 5.25
Vi HIGH-level input voltage 2.0 2.0 2.0 \"
ViL LOWe-level input voltage +0.8 +0.8 +0.8
% Input clamp current -12 -18 -18 mA
loH HIGH-level output current -400 -400 -1000 HA
lov LOW:-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
=\ | tw o AMP (V)
vee Yee NEGATIVE | K YM M
PULSE
R 10% 10%4
vour L L ov
pur — (THL() TLH(t) —f
— tTLH(t) ATHL(t) —=] I——
R I“ ° AMP (V)
90% 90%)
POSITIVE
11 1 14 L PULSE vm M
" 10% 10%
TC028408 Y, w | ov
WF06450S
Vi =13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tr;y | tyu
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyrt 74 3.0V 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 1Sns | 6ns
tru. ttHe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.

December 4, 1985
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Signetics Logic Products Product Specification

Inverters 7404, LS04, S04

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

7404 74LS04 74504
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vee = MIN, V= MAX,
Vo output voltage | oy = MAX 24 34 2.7 34 27 3.4 v
Vo LOW-level Vce = MIN, loL = MAX 0.2 0.4 0.35 0.5 0.5 v
L output voitage Vi = MIN loL = 4mA (74LS) 025 | 04 v
 Input clamp Ven = MIN b=
Vik voltage Voo = MiN, |) = ik -15 -15 12 v
Input current V) =55V 1.0 1.0 mA
[N at maximum Vec = MAX
input voltage Vi=7.0V 0.1 mA
R V| =24V 40
- _HIGH level Voo = MAX HA
input current V=27V 20 50 A
X V)= 0.4V -1.6 -0.4 mA
I !_OW level Voo = MAX [
input current V=05V _20 mA
Short-circuit
los  output current® | Vo© = MAX -18 -55 | -20 -100 | -40 -100| mA
oo Outputs 8 | 12 12 | 24 15 | 24 | ma
Supply current HIGH
loc (total) Voo = MAX Outputs
lect  Low 18 | 33 36 | 66 30 54 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded op ing conditions for the applicable type.

2. All typical values are at Vg =5V, Ta =25°C.
3. lps is tested with Voyt = + 0.5V and Ve = Voo MAX + 0.5V. Not more than ene output should be shorted at a time and duration of the short circuit should not
exceed one second. ’

AC WAVEFORM

WF075705

VM= 1.3V for 74LS; Vi = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74 74LS 748
PARAMETER TEST CONDITIONS | C_ = 15pF, R = 40052 | C = 15pF, R =2k | C = 15pF, R = 28000 | UNIT
Min Max Min Max Min Max
toLH . 22 15 45
tonL Propagation delay Waveform 1 15 15 50 ns
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Signetics

Logic Products

FUNCTION TABLE

INPUT OUTPUT
A Y
L H
H L

H = HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

7405, LS05, S05
Inverters

Hex Inverter (Open Collector)

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
40ns (tpLh)
7405 8ns (tpry) 12mA
17ns (tpLH)
74LS05 15ns (tpr) 2.4mA
5ns (tpLH)
74505 4508 (tpa) 20mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vec =5V 15%; To=0°C to +70°C
Plastic DIP N7405N, N74LSOSN, N74S05N
Plastic SO N74LS05D, N74S05D
Ceramic DIP
NOTE:
For information regarding devices prc d to Military Sp ions, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS
A Input 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and ~ 1.6mA |y, a 74S unit load (Sul) is 50uA Iy and
-2.0mA Ij, and 74LS unit load (LSul) is 20pA ljy and -0.4mA ).

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Eﬁ i_;]"cc

d~ Vi

Y o

vk

: 5)
GND Ij E:I]

le lo Lo
olio oo el
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Signetics Logic Products Product Specification

Inverters 7405, LS05, S05

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS 74S UNIT
Vee Supply voltage 7.0 70 70 Vv
VN Input voltage . -0.5 to +55 -0.5 to +7.0 -0.5 to +5.5 v
N Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH
Vourt output state 0.5 to +V¢eo 0.5 to +V¢co 0.5 to +Vcc Vv
Ta Operating free-air temperature range Cto 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 74S
PARAMETER g UNIT
Min | Nom | Max { Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 4.75 5.0 525 | 4.75 50 5.25
Vin HIGH-level input voitage 20 20 2.0
Vi LOW:-level input voltage +0.8 +0.8 +0.8
ik Input clamp current ~12 -18 -18 mA
VoH HIGH-level output voltage 55 55 5.5 v
oL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee 90% Y f w ~| Lo AMP (V)
. NEGATIVE | XYM V™
L PULSE
viN vout 10% %7 ov
puse L N 1o r L
GENERATOR ’ o — tTHL(t) TLH(tr) — —
— rlTLH(‘f) lTHL(M)A] fo—
RT CL oy s AMP (V)
POSITIVE )
PULSE M vm
S = = = 10%4 k w { klO'/. ov
TC02830S ‘WF06450S
V= 1.3V for 74LS; Viy = 1.5V for all other TTL families.
Test Circuit For 74 Open Coliector "
Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY
Cy = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Puise Width | trin | truc
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be egual to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 3.ov 1MHz 500ns 15ns | 6ns
trLH, tree Values should be less than or egual to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Inverters 7405, LS05, S05

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

7405 74LS05 74S05
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max

HIGH-level Ve = MIN, V= MAX,

fon output current Von = 5.5V 250 100 250 | A
loL = MAX 0.2 04 0.35 0.5 0.5 "

VoL LOW-level Ve = MIN, P -

output voltage Vi = MIN 0 =

(74LS) 0.25 0.4 \

Input clam,
Vik vo‘l’mge P Vee = MIN, | = I -15 -15 -12| v

Input current V=55V 1.0 10 | mA
h at maximum Vee = MAX

input voltage Vi=7.0V 0.1 mA
) HIGH-level Ve = MAX Vy=24v 40 BA
H " input current ce V=27V 20 50 A
| LOW-level Ver = MAX V=04V -1.6 -0.4 mA
'L input current cc V=05V -20 | mA

locH 3;;‘,’_:"5 6 | 12 12 | 24 9 | 198 maA

lec Supply current Voe = MAX .

(totah I, Outouts 18 | 33 36 | 66 30 | 54 | mA

LOW : :
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 Vcc =5V, Tp = 25°C.

AC WAVEFORM

L i

‘Pm.’l n~1

WF07570S

Vm = 1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 1. Waveform For inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo = 5.0V

74 74LS 74S
PARAMETER TEST CONDITIONS | C,_ = 15pF, R = 4002 | C, = 15pF, R_=2k2 | C_ = 15pF, R_. = 2802 [ UNIT
Min Max Min Max Min Max
For 7405 only,
teun Propagation delay Ry = 4kS2 for tp 55 32 75 ns
teHL Waveform 1 15 28 7.0
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Signetics

Logic Products

FUNCTION TABLE

7406, 07
Inverter/Buffer/Drivers

'06 Hex Inverter Buffer/Driver (Open Collector)
'07 Hex Buffer/Driver (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
10ns (tpr 1)
7406 15ns (tpr) 31mA
6ns (tpLH)
7407 20ns (tpr) 25mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7406N, N7407N
Plastic SO N7406D, N7407D

NOTE:
06 07 For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
INPUT |OUTPUT ! INPUT | OUTPUT
A v A Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L H H PINS DESCRIPTION 74
L H L L A Input 1ul
E st'_"c')c\;NH V‘:t';ﬂgellewli' Y Output 10ul
= voltage level
NOTE:
Where a 74 unit load (ul) is understood to be 40uA Ly and -1.6mA |
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'06 '07 '06 '07
O (14 vee
] 73]
HY s
‘08 ] 1] A Y
Ej f:'r_o) 1—A'>°—vz |—-|>—z , > o 2 1 > O |2
- =
L ol AD Y ;,_D___‘ y
eno E:{] ? ¢ ) - o Pt -3 o
CD054305 5—A>°_!‘5 s—ﬂb_v-s 5] Q NS -] Q ’__6_
5 Jmve| | =D D= AT ok ol
13 1
g ﬁg n——-lA »o—L 10 11—" > 10 Y O SRR o
; 13 12
‘07 KX ] a—l“ >t 1::—'A >—Y12 "in o pE I QI
Ej ﬁ_Tel ' . . - p—
] 5]
ano [7] ﬂ1‘_\
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Signetics Logic Products

Product

Specification

Inverter/Buffer/Drivers

7406, 07

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 UNIT
Ve Supply voltage 7.0 Vv
Vin Input voltage -05 to +55 \
N Input current -30 to +5 mA
Vourt Voltage applied to output in HIGH output state -0.5 to +30 \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 475 5.0 5.25
ViH HIGH-level input voltage 2.0 "
Vi LOW-level input voltage +0.8 \
lik Input clamp current -12 mA
VoH HIGH-level output voltage 30 v
loL LOW-level output current 40 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee rren¥ tw | feomm AMP (V)
I A NEGATIVE | XM M
L PULSE .
PULSE }Q o = =~ o
GENERATOR [ <9 puT. ] L—tmum ATLH(t) — L
—= TLH(t) ATHL(t) —=] r&
RT CL rry o AMP (V)
POSITIVE
PULSE vm vm
= = = = = 10%A L tw- { 0% ov
TC02830S WF064505
Vp = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Open Collectors "
Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vco; see AC CHARACTERISTICS for value.| FAMILY
G = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyin | traL
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0V 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 15ns | 6ns
trLns tyh Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Inverter/Buffer/Drivers 7406, 07

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

7406, 7407
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
X Vee = MIN, Vi = MIN, V) = MAX,
loH HIGH-level output current Vor = 30V 250 HA
loL = 16mA 0.4 v
VoL LOW-level output voltage Vee = MIN, Vi = MIN, loL = 30mA 0.7 v
VL = MAX
lor = 40mA 0.7 \
Vik Input clamp voltage Vec =MIN, || =1k -15 \
I !nput current at maximum Voo = MAX, V= 5.5V 10 mA
input voltage
™ HIGH-level input current Voo = MAX, V| =24V 40 HA
e LOW-level input current Vo = MAX, V= 0.4V -1.6 mA
lcch  Outputs HIGH 06 30 48 mA
lecL Outputs LOW 32 51 mA
lcc Supply current (total) Vce = MAX
lccH Outputs HIGH 07 29 41 mA
lecL Outputs LOW 21 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 Vgc =5V, Tp =25°C.
AC WAVEFORMS
Vin A m ViN AU} m
L'Pnt'i "PLN" L'Pm.*l L‘rm‘]
WFQ7570S WF075808
'06 '07
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families. Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs Waveform 2. Waveform For Non-inverting Outputs
AC ELECTRICAL CHARACTERISTICS T4 =25°C, Vgc = 5.0V
7406 7407
PARAMETER TEST CONDITIONS CL = 15pF, R_ = 11002 CL = 15pF, R, = 11002 UNIT
Min Max Min Max
teLH . Waveform 1, '06 15 10
torL Propagation delay Waveform 2, '07 23 30 ns
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Signetics 7408, LS08, S08
Gates

Quad Two-input AND Gate
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7408 15ns 16mA
741508 9ns 3.4mA
74S08 5ns 25mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ty = 0°C to +70°C
Plastic DIP N7408N, N74L.S08N, N74S08N
Plastic SO N74LS08N, N74S08N
FUNCTION TABLE NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
INPUTS OUTPUT Data Manual.
A 8 Y_ INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L L
L H L PINS DESCRIPTION 74 74S 74LS
H L L A B Inputs 1ul 1Sul 1LSul
H H H
Y Output 10ul 10Sul 10LSul

H = HIGH voltage level

L = LOW voltage level NOTE:

Where a 74 unit load (ul) is understood to be 40pA Iy and -1.6mA Iy, a 74S unit load (Sul) is 50uA hy and
~2.0mA Iy, and 74LS unit load (LSul) is 20pA Iy and -0.4mA fy.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
=) -
% %vcc ,::D—-J ;:
:
Vg =D :
- »;—;’ per SN 2 :
0% D o F
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Signetics Logic Products

Product Specification

Gates

7408, LS08, S08

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 \
Vin Input voltage -05 to +55 -05to +7.0 -05to +55 v
In Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH _
Vout output state -0.5 to +V¢c -0.5 to +Vc 0.5 to +Vc v
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vce Supply voltage 475 | 50 | 525 | 475 | 50 | 525 | 475 | 50 | 525
Vi HIGH-level input voltage 2.0 2.0 2.0
Vi LOW-level input voltage +08 |- +0.8 +08 \
lik Input clamp current -12' -18 -18 mA
loH HIGH-level output current =800 -400 -1000| puA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
”%ﬁ I w { oo AMP (V)
vee 'se NEGATIVE | XYM ™
n PULSE 0% 10% ov
vout L_
c:ueuron our. — tTHL(t) ITLH(t) —~
J_ — r—lnmlv) !mull)—-l I—-
AT o AMP (V)
90%
POSITIVE
L1l 4 PULSE M M
-7 10%A . 0% ov
WF06450S
Vi = 1.3V for 74LS; Vp = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Puise Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Re = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyiy | true
see AC CHARACTERISTICS for value.
Rr = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 s.ov 1MHz 500ns | 15ns | 6ns
triH, trHe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gates 7408, LS08, S08

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

7408 74LS08 74S08
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vce = MIN, Vi = MIN,
VOH  Cutput voltage lop = MAX 24 | 34 27 | 34 27 | 34 v
loL = MAX 0.2 0.4 0.35 0.5 0.5 Vv
Vo LOW-evel Voc = MIN, —
output voltage Vi = MAX oL = 4m ] ]
(78LS) 0.25 0.4 \
Vik L’;‘l"“;g:'amp Vg = MIN, I = I 15 -15 12| v
Input current V| =55V 1.0 10 | mA
N at maximum Vceo = MAX
input voltage Vi =7.0V 0.1 mA
. V)= 2.4V 40 uA
Iy HiGH-level Voo = MAX
input current Vi=27V 20 50 .y
R V=04V -1.6 -04 mA
I ALOW level Voo = MAX
input current V, = 0.5V -2.0 mA
Short-circuit _
05 output current® Voo = MAX -18 55 | -20 -100 | -40 -100 | mA
logy Outputs 1n | 21 24 | 48 18 | 32 | mA
Supply current _ HIGH
lcc Voe = MAX
(total) I OutPUts 20 | 33 44 | 88 32 | 57 A
cCL | ow g - m,
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 Vgc = 5V, Tp = 25°C.

3. lps is tested with Voyt = + 0.5V and Vg = Vog MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not
exceed one second.

AC WAVEFORM

Vout Vm AL
WF07580S
Vm = 1.3V for 74LS; Vy, = 1.5V for all other TTL families.

Waveform 1. Waveform For Non-inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, V¢c = 5.0V

74 74LS 748
PARAMETER TEST CONDITIONS | C_ = 15pF, Ry = 40052 | C_ = 15pF, R_ = 2k§2 | C_ = 15pF, R_ = 28082 | UNIT
Min Max Min Max Min Max
teLH . 27 15 7.0
tore Propagation delay Waveform 1 19 20 75 ns
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Signetics 74LS09
Gates

Quad Two-Input AND Gate (Open Collector)
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
741809 23ns 43

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voo =5V £5%; Ta=0°C to +70°C
Plastic DIP N74LSO09N
NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
INPUTS OUTPUT PINS DESCRIPTION 74LS
A B A, B Inputs 1LSul
L L L Y Output 10LSul
:_h‘ }: t NOTE:
Where 74LS unit load (LSul) is 20pA Iy and -0.4mA |y
H H H
H = HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 1
3
O 14 vee ;:;D_Y3 ] & of—
o (32 =D =
& )
G 5] w::D_va - 8
ano [7] ] 12:§D_y’ . 22 "
13 3
CDO55108 LS053108
LS053208
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Signetics Logic Products

Product Specification

Gates

74LS09

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74LS UNIT
Vce Supply voltage 7.0 v
Vin Input voltage -0.5to +7.0 \
N Input current -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vcc v
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 "
Vi LOW-level input voltage +0.8 v
ik input ciamp current -i8 mA
Vou HIGH-level output voltage 55 \"
loL LOW-level output current 8 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee sow | tw 1 Th AMP (V)
a NEGATIVE | K VM AL
L PULSE
VIN Vour 10% 10% ov
PULS DT L_
GENERATOR o THL(tY) LM —] |
r—rm«w THL—] |
RT cL T e AMP (V)
POSITIVE
PULSE vm vm
L L 1 10% - 0% oy
TC028308 WF084508
V= 1.3V for 74LS; Vj = 1.5V for all other TTL families.
Test Circuit For 74 Open Collector
Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyyy | tyu
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74Ls 3.ov 1MHz 500ns | 15ns | 6ns
trim, tra Values should be less than or equal to the table 74S 3.0v 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gates 74LS09

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

74L.S09
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
lon HIGH-level output current Vee = MIN, Vi = MAX, Viy = MIN, Vo = MAX 250 MA
VoL LOW:-level output voltage Vee = MIN, V) = MAX, lo. =4mA 0.25 0.4 Vv
Vik Input clamp voltage Voo =MIN, | =18mA -15 \"
Iy Input current at maximum input voltage Vce = MAX, V,=7.0V 0.1 mA
lypy HIGH-leve! input current Vee = MAX, V=27V 20 MA
IiL LOW-level input current Vce = MAX, V, = 0.4V -0.4 mA
lccH Outputs HIGH 2.4 48 mA
Ilcc  Supply current (total) Vce = MAX
lcc.  Outputs LOW 4.4 8.8 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 Vg =5V, Ta = 25°C.

AC WAVEFORM

ViN AL M
L'mnfl L'PLH‘]
Vour \{"] m
WF07580S
Vm =13V for 74LS; V4 = 1.5V for all other TTL families.

Waveform 1. Waveform For Non-inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Voo =5.0v

74LS
PARAMETER TEST CONDITIONS | C_ = 15pF, Ry =2k | UNIT
Min Max
teLH . 35
Propagation delay Waveform 1 ns
teHL 35
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Signetics 7410, 7411, LS10, LS11,
-$10, S11 |

Gates
Triple Three-Input NAND ('10), AND ('11) Gates
Logic Products Product Specification
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7410 9ns 6mA
74L810 10ns 1.2mA
74510 3ns 12mA
7411 10ns 11mA
74LS11 9ns 2.6mA
74811 5ns 19mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vge =5V £5%; To=0°C to +70°C
FUNCTION TABLE Plastic DIP '10 N7410N, N74LS10N, N74S10N
INPUTS ouTPUTS 11 N7411N, N74LS11N, N74S11N
A B c Y('10) Y(11) Plastic SO '10 N74LS10D, N74S10D
L L L H L Plastic SO '11 N74LS11D, N74S11D
L L H H L NOTE:
Ll H]L H L For i ion regarding devices p d to Military Specifications, see the Signetics Military Products
L H H H L Data Manual.
H L L H L
H L H H L INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H H L H L
H H H L H PINS DESCRIPTION 74 74S 74LS
H = HIGH voltage level A-C Inputs 1ul 1Sul 1LSul
L = LOW voltage level Y Output 10ul 10Sul 10LSul
NOTE:
Where a 74 unit load (ul) is understood to be 40uA | and —1.6maA Iy, a 74S unit load (Sul) is 50uA Iy and
-2.0mA |, and 74LS unit load (LSul) is 20puA |y and -0.4mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'10, '11 '10 1 10 11
1A 12 ;
- pves 2= Y12 22 Y12 \ &
] (] 13—= 13=<
G] (2] 3
3] ) 34 1A a
L L 8 Y s
E E s c s [+]
o U . '
A
9 9 10}
GND ] 10—, Yo 10—8 Y, 11
CDO4490S 1" c 1 c
LS034308 1LS036408
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Signetics Logic Products Product Specification

Gates 7440, 7444, LS10, LS11, S10, S11

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperatures unless otherwise noted.)

PARAMETER 74 74LS 74S UNIT
Veec  Supply voltage 7.0 7.0 7.0 \
-0.5 to -0.5 to -0.5 to
Vi Input voltage +55 +55 +55 \
™ Input current ~3+05t° _3+O 4 to —3:)5!0 mA
v, Voitage applied to output in HIGH -0.5 to -0.5 to -0.5 to v
OUT output state +Vgo +Vee +Vee
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS 74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vcc  Supply voltage I Com'l | 475 | 50 | 525 | 475 | 50 | 525 | 475 | 50 | 5.25
ViH HIGH-level input voltage 2.0 2.0 2.0 \
ViL LOW-level input voltage J Com'l +0.8 +0.8 +0.8
lik Input clamp current -12 -18 -18 mA
10 -400 -400 -1000 HA
loH HIGH-level output current
11 -800 -400 -1000 HA
loL LOW-level output current Com'l 16 8 20 mA
Ta Operating free-air temperature Com't 0 70 0 70 0 70 °C
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Signetics Logic Products Product Specification

Gates 7410, 7414, LS10, LS14, S10, S14

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

7410, 11 74LS10, 11 74510, 11
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Voe = MIN, Vi = MAX,
VOH  cutput voltage Vec = MIN. lop, = MAX 24 | 34 27 | 34 27 | 34 v
Vo, LOW-evel Voo = MIN, loL = MAX 02 | 04 035 | 05 05 | Vv
output voltage ViH=MIN || =4mA (74L9) 025 | 0.4 v
Input clamp - _ - -
Ik yoltage Voo =MIN, | = Ik 15 -15 12| v
Input current V=55V 1.0 10 | mA
] at maximum Vce = MAX
input voltage Vi=7.0V 0.1 mA
| HIGH-level Ve = MAX Vi=24vV 40 HA
H input current cc V=27V 20 50 7y
| LOW-level Ver = MAX V)= 0.4V -1.6 -0.4 mA
'L input current cc V,=0.5V -20| mA
Short-circuit
los output current® Vee = MAX -18 -55 | -20 -100 | -40 -100 mA
Outputs
IccH puaH 3 6 06 | 1.2 75 | 12 | mA
‘10
It oc‘;tx“'s 9 | 165 18 | 33 15 | 27 | maA
lc Supply current Voo = MAX L
(total) Outputs
IccH ruaH y 6 12 18 | 36 135( 24 | mA
Outputs
IcoL LOW 15 20 3.3 6.6 24 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 Vcc =5V, Ty = 25°C.

3. lps is tested with Voyr = +0.5V and Ve = Ve MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not
exceed one second.

AC WAVEFORMS

le L' L'm«.—l L'm

L~l m«-l -I
Vour u m Vour_\v“—_/v_:

! WFO7570S WFQ7580S
Vi = 1.3V for 74LS; Vy = 1.5V for all other TTL families. Vam = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs Waveform 2. Waveform For Non-inverting Outputs
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Signetics Logic Products Product Specification

Gates 7410, 7411, LS10, LS11, S10, S11

AC ELECTRICAL CHARACTERISTICS T,=25°C, Vo =5.0vV

74 74LS 748
PARAMETER TEST CONDITIONS | C, = 15pF, R = 4002 | C_ = 15pF, R = 2k§) | C = 15pF, R = 28082 | UNIT

Min Max Min Max Min Max
oLy . , 22 15 45
touL Propagation delay Waveform 1, '10 15 15 50 ns
tPLH " . 27 15 7.0
terL Propagation delay Waveform 2, '11 19 20 75 ns

TEST CIRCUITS AND WAVEFORMS
- . {7V —— o AMP (V)
vee vee NEGATIVE | XYM ML
n PULSE 0% 10%

ov
vour L— _.’
PULSE
GENERATOR [ \§ e IYHL(t) TLH(t) —

r—mmm -muu)—o] f—
- AMP (V)

Cu o
90% 90%
POSITIVE
:[ PULSE M i
TCoz8408 10% | w J X 10% ov
WF06450S
V= 1.3V for 74LS; Vj = 1.5V for all other TTL families.

Test Circuit For 74 Totem-Pole Outputs Input Puise Definitions
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor o Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tru

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns

of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.ov 1MHz 500ns 15ns | 6ns
trm, true Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Logic Products

DESCRIPTION

The '13 contains two 4-input NAND
gates which accept standard TTL input
signals and provide standard TTL output
levels. They are capable of transforming
slowly changing input signals into sharp-
ly defined, jitter-free output signals. In
addition, they have greater noise margin
than conventional NAND gates.

Each circuit contains a 4-input Schmitt
trigger followed 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 pro-
vide different input threshold voltages
for positive and negative-going transi-
tions. This hysteresis between the posi-
tive-going and negative-going input
threshold (typically 800mV) is deter-
mined by resistor ratios and is essential-
ly insensitive to temperature and supply
voltage variations. As long as three in-
puts remain at a more positive voltage
than Vi max, the gate will respond in the
transitions of the other input as shown in
Waveform 1.

PIN CONFIGURATION

74413,
Gates

LS13

Dual 4-Input NAND Schmitt Trigger
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7413 17ns 17mA
74LS13 17ns 3.5mA

ORDERING CODE

PACKAGES

COMMERCIAL RANGE
Vee =5V £5%; Tp =0°C to +70°C

Plastic DIP

N7413N, N74LS13N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
Y Output 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40pA |y and —1.6mA Iy, and 74LS unit load (LSul) is

20pA Iy and -0.4mA 1.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

! [14] vee
G %)
G] 2]
G )
% o
GND (7] .

0043708

AN -
o |O o[>

ojO|®]|>

12
13

<

<

15034408

lo o ]o ]

|z |z ]z |e

15034508
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Signetics Logic Products

Product Specitication

Gates

7413, LS13

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted )

Test Circuit For 74 Totem-Pole Outputs
DEFINITIONS

C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS tor value.
Rt = Termination resistance should be equal to Zoyr
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent.
tyLn, tree Values should be less than or equal to the table
entries.

R = Load resistor to Vg, see AC CHARACTERISTICS for value.

Vp =13V for T4LS, Viy =

WF064505

1.5V for ali other TTL families.

Input Pulse Definitions

December 4, 1985
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INPUT PULSE REOUIREMENTS
FAMILY [~ - e S S
Amplltude Rep Rate Pulse Wldth trin
74 3 OV 1MHz 500ns 7ns
74LS 3 OV 1MHz 500ns 15ns
74S 3 ov 1MHz | 500ns 2.5ns

PARAMETER 74 UNIT
e S ——
Vee Supply voltage 7.0 \
Vin Input voltage -05 to +55 »05 to + 70 Vv
N Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgo -0.5 to +V¢¢ \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER N S S E— S 1) €
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 525 \
ik Input clamp current ~-12 -18 mA
loH HIGH-level output current ~-800 -400 uA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
o\ | w AMP (V)
vee vee NEGATIVE | XYM
PULSE .
RL 10% B t_ ov
vout
I |
— [vvmm.) omun-»l :-
AT o o AMP V)
90% 90%
POSITIVE j ‘\ |
PULSE Vas Vas
=T+ FT TTF T o N
1C028405 _“J_'/g e N— M‘A_—

el

|
|
[

|



Signetics Logic Products

Product Specification

Gates

7443, LS13

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

7413 74L813
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vr+ Positive-going threshold Vee = 5.0V 1.5 1.7 20 1.4 1.6 1.9 v
V1. Negative-going threshold Vee = 5.0V 0.6 0.9 1.1 0.5 0.8 1.0 v
AVt Hysteresis (V14 - Vo) Ve = 5.0V 0.4 0.8 0.4 0.8 v
Von HIGH-level output voltage Vee = MIN, Vi = Vr_mi, 24 34 27 3.4 v
lon = MAX
= loL = MAX 0.2 0.4 0.35 0.5 Vv
VoL LOW-level output voltage Voc = MIN, o
Vi=Vrimax| loL=4mA (74LS) 0.25 0.4 v
Vik Input clamp voltage Vec=MIN, | =l -1.5 -1.5 \
Input current at positive- - - _ _
7+ going threshold Vee =5.0V, V)=V, 0.65 0.14 mA
Input current at negative- - - _ B
I7- going threshold Veo =5.0V, V=V 0.85 0.18 mA
i V;=5.5V 1.0 mA
I !nput current at maximum Voo = MAX |
input voltage V=70V 0.1 mA
V) =24V 40 .y
Iy HIGH-level input current Ve = MAX
V=27V 20 MA
. LOW:-level input current Ve = MAX, V= 0.4V -1.6 -0.4 mA
Short-circuit output -
los current? Vee = MAX -18 -55 -20 -100 mA
Outputs
lccH HIGH 14 23 29 6 mA
Icc  Supply current (total) Vee = MAX
looL Outputs 20 | 32 44 7 mA
LOW :

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 Voo = 5V, Tp = 25°C.
3. log is tested with Voyt = +0.5V and Vcc = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not

exceed one second.

FUNCTION TABLE

AC WAVEFORM

INPUTS

OUTPUT

<

IXXXr|»
IXXr X

IXrXX|O
IrxXxXX|0O

rIIIXI

H = HIGH voltage level
L = LOW voltage level
X = Don't care

December 4, 1985

Vireyr)

tpu

\[']

VirekL)

\["]

Viret(r) = 1.7V for "13, 1.8V for 'LS13.
Viret@y = 0.9V for 13, 0.8V for 'LS13.

WF07500S

Vi = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs
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Signetics Logic Products Product Specification

Gates 7413, LS13

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc =5.0V

74 74LS
PARAMETER TEST CONDITIONS C. = 15pF, R_ = 40092 C_ = 15pF, R = 2kQ2 UNIT
Min Max Min Max
teLH . 27 22
N Propagation delay Waveform 1 22 27 ns
TYPICAL PERFORMANCE CHARACTERISTICS
(74, 74LS) (74) (74LS)
ViN v8 Vour Threshold Voltage And Threshold Voltage And
Transfer Function Hysteresis vs Hysteresis vs
Power Supply Power Supply Voltage
Voltage
L] T 20 v 20 T T
vee= sV > Ta 25°C Ta = 28°C
LTa= 28°C % A I ]' — e VT l—
[ w—— g L=
> 3 % )4 | POSITIVE-GOING o & L
] ¥ voutace.ve’ | | e
s ° t2f—d—1 | EORE
2 H NEGATIVE-GOING THRESHOLD g,
5 2 § 10 VOLTAGE. Vy= — £} E —_-L—._p—-
13 = os e 2 E oe
32 3 HYSTERESIS. Vy , —Vy_ &5 avr
°© o o8 [ H
> 1 3 = 04
I 0¢ L
4 3
g 0.2
" o
°e 0.4 o8 1.2 16 2 a5 175 € 528 55 43 s 50 525 55
V1INPUT VOLTAGE v VCC SUPPLY VOLTAGE v VCC—SUPPLY VOLTAGE—VOLTS
OP01640S. OPC1650S OP01660S
(74) (74LS)
Hysteresis vs Temperature Threshold Voltage And
Hysteresis vs
Ambient Temperature
20 T
260 I vee = 5oV
= ™0 }vcc= sv 2 = LA
e
T w -
< 820 — w3
L™ M~ s :; 12
— [<
g™ as
& 3E o8 al
] I r av
% 2% M
;™ €z
>‘> 170 i )L 0.4
Q 70 ; a
750 [}
-7 -5 -25 0 26 S0 75 100 125 78 T2s 25 75 128
TA-FREE AIR TEMPERATURE—C TA—AMBIENT TEMPERATURE—°C
OP01670S
0P01680S
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Logic Products

DESCRIPTION

The '14 contains six logic inverters
which accept standard TTL input signals
and provide standard TTL output levels.
They are capable of transforming slowly
changing input signals into sharply de-
fined, jitter-free output signals. in addi-
tion, they have greater noise margin
than conventional inverters.

Each circuit contains a Schmitt trigger
followed 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 transition, and provide different
input threshold voltages for positive and
negative-going transitions. This hystere-
sis between the positive-going and ne-
gative-going input thresholds (typically
800mV) is determined internally by resis-
tor ratios and is essentially insensitive to
temperature and supply voltage varia-
tions.

PIN CONFIGURATION

7414, L5114
Schmitt Triggers

Hex Inverter Schmitt Trigger
Product Specification

TYPE TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7414 15ns 31mA
741.S14 15ns 10mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vce =5V £5%; Ta=0°C to +70°C
Plastic DIP N7414N, N74LS14N
Plastic SO N74LS14D

NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manuai

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

[ ) 74 74LS
’ Inputs 1ul 1LSul
tA Output 10ul 10LSul

Where a 74 unit load (ul) is understood to be 40pA Iy and —-1.6mA Iy, and 74LS unit load (LSul) is
20uA Iy and -0.4mA Iy

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

nmm%%?
<4<
THUHEEE

GND |7

E
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1otz Mg ! 2
A Y
Aol A R
s—fboy—g ) O 6
9| 8
9 AB Y o Ao 2
L N
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Signetics Logic Products

Product Specification

Schmitt Triggers

7444, LS14

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 Vv
ViN Input voltage -05 to +5.5 -0.5 to +7.0 v
N Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vc -0.5 to +Vg¢ \"
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 475 5.0 5.25 \
ik Input clamp current -12 -18 mA
lon HIGH-level output current -800 -400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
”Q I w ~ oo AMP (V)
vee ‘e NEGATIVE | XYM VM
AL PULSE 10% 10% ov
vour L
our R - ~tTHL(tD TTLH(t) — l—
I - r-iTLH('r) THL—{ |
RY cu ]
1 T ﬁ“ - =) AMP (V)
POSITIVE
__]__ _l_ ‘l_ 11 I PULSE ™ Vi
T Tonans0s 10%A - K 10% ov
WF084508
Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | ty y | trHL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0V 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 3.0v 1MHz 500ns | 15ns | 6ns
triH, ttHe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products

Product Specification

Schmitt Triggers

7414, LS14

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

1 7414 74LS14
PARAMETER TEST CONDITIONS UNIT
Min | Typ? | Max | Min | Typ? | Max
V14+ Positive-going threshold Vee = 5.0V 1.5 1.7 2.0 1.4 1.6 1.9 "
V1- Negative-going threshold Ve = 5.0V 0.6 0.9 11 0.5 08 1.0 \
AVt Hysteresis (V14 ~V72) Vce = 5.0V 0.4 0.8 0.4 0.8 \
Vee = MIN, Vi = Vi_min,
Von HIGH-level output voltage lon = MAX 2.4 3.4 27 3.4 A
= loL = MAX 0.2 04 0.35 0.5 \4
VoL LOW-level output voltage VC_C MIN, o
Vi=VriMax | loL = 4mA (74LS) 0.25 0.4 \Y
Vik Input clamp voltage Vee=MIN, | =1k -15 -15 Vv
Input current at positive- _ _
Ire going threshold Voo =5.0V, V;=Vr, -0.43 -0.14 mA
Input current at negative- - - B
by going threshold Veg =5.0V, V)=V 0.56 -0.18 mA
i V| =55V 1.0 mA
I !nput current at maximum Voo = MAX |
input voltage V) =7.0V 0.1 mA
. V) =24V 40 uA
iy HIGH-level input current Vee = MAX
V=27V 20 uA
Iy LOW-ievel input current Vee = MAX, V=04V -12 -0.4 mA
Short-circuit output -
105 aurrent® Vee = MAX -18 -55 | -20 -100 mA
locH g;’éﬂ“s 22 36 8.6 16 mA
lcc  Supply current (total) Vce = MAX
Outputs
IcoL LOW 39 60 12 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 Vo =5V, Tp = 25°C.
3. lpg is tested with Voyt = + 0.5V and Ve = Vog MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not

exceead ona sacond

FUNCTION TABLE

AC WAVEFORM

INPUT OUTPUT
A Y
0 1
1 0

December 4, 1985

Vv
iref(H) v"'m_)

tPHL

WF07570S
Vm =13V for 74LS, Vy = 1.5V for all other TTL families.

VietH) = 1.7V for "14, 1.6V for 'LS14.
Vire(t) = 0.9V for "14, 0.8V for 'LS14.

Waveform 1. Waveform For Inverting Outputs
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Signetics Logic Products Product Specification

Schmitt Triggers 7414, LS14

AC ELECTRICAL CHARACTERISTICS Ta=25°C, Voo =5.0V

74 74LS
PARAMETER TEST CONDITIONS Cy = 15pF, R = 40092 C_ = 15pF, R = 2k§2 UNIT
Min Max Min Max
teLH . 22 22
tone Propagation delay Waveform 1 22 22 ns
TYPICAL PERFORMANCE CHARACTERISTICS
(74, 74LS) (79) (74LS)
Vin v8 Vour Threshold Voltage And Threshold Voltage And
Transfer Function Hysteresis vs Hysteresis vs
Power Supply Power Supply Voltage
Voltage
20 - 20 —
vee= sV > Ta 28°C Ta- 25°
| Ta= 28°% 18 —+— o= VYT
16 l l =T 3L e |
> 3 . 5 7T
8 ‘- vyl g
g 