PHILIPS

Data handbook Integrated circuits

puiies]  Electronic
components BookICOON 1984
; ey New series

TTL Logic series

&}N inotics



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

IBRAPE PHILIPS

MBLE <G>
Miniwatt  SilNDLES

Mullard \/AlVll

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

® leading technologies

® applications support

® quality



TTL LOGIC SERIES

page

0 Vo] ix
Ordering INformMation. . . ... ittt it ettt it ettt teeae et oee e eaeeeesan Xi
TTL Product Status and Definitions . . . . v v i i it i ittt ettt et ettt eneeennn Xiii
Section 1 — Selection Guide

Numerical Index . .. oottt e e e e e e e e e e e 1-1

Technology Selection Guide. . . . ... ... ittt ittt ittt ettt e e 1-6

Functional Cross Reference Guide . ... ... it ittt ittt ittt ittt eeeennns 1-10
Section 2 — Quality and Reliability. . .. .. ... ... . . i e e 2-1
Section 3 — TTL User’s Guide _

Product Information. . . . ..o ittt i i i i e e e e e e e e 3-1
Section 4 — 54 /74 Series

Data Sheets. . . .. v vttt it e e e e e ettt 4-1
Section 5 — 8T Series

Data Sheets. . . ..o it i e e e e e e e e e e 5-1
Section 6 — 54F/74F Fast TTL

High Speed Logic. . . ............... A T 6-1
Section 7 — Surface Mounted Devices . . . . .. ... i ittt e 7-1
Section 8 — Military Products

Product Information. . . . oo vttt i e e e e e e e 8-1

Section 9 — Package Outlines
Data Information. . .. ... it e e e e e e 9-1






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.
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ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks comprises:

T1
T2a
T2b
T3
ET3
T4

T5

T6

T7

T8

T9

CT10
TN
T12
T13

T14

Tubes for r.f. heating

Transmitting tubes for communications, glass types

Transmitting tubes for communications, ceramic types

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubes, miscellaneous devices (will not be reprinted)
Magnetrons

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

Geiger-Muller tubes

Gas-filled tubes
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display
Photo and electron multipliers

Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

Camera tubes and accessories

Microwave semiconductors and components

Vidicons and Newvicons
Image intensifiers

Infrared detectors

iv February 1984w (



SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprises:

S1 Diodes
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W},
voltage reference diodes, tuner diodes, rectifier diodes

S2 Power diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs

S3 Small-signal transistors
S4a Low-frequency power transistors and hybrid modules

S4b  High-voltage and switching power transistors

S5 Field-effect transistors

S6 R.F. power transistors and modules

S7 Microminiature semiconductors for hybrid circuits
S8 Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

S9 Power MOS transistors

S10 Wideband transistors and wideband hybrid IC modules

February 1984



X

INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks comprises:

EXISTING SERIES

IC1

IC2

IC3

IC4

IC5

1C6

IC7

IC8

IC9

IC10

IC11

Bipolar ICs for radio and audio equipment
Bipolar ICs for video equipment
ICs for digital systems in radio, audio and video equipment

Digital integrated circuits
CMOS HE4000B family

Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs

Professional analogue integrated circuits
Signetics bipolar memories

Signetics analogue circuits

Signetics TTL logic

Signetics Integrated Fuse Logic (IFL)

Microprocessors, microcomputers and peripheral circuitry

Vi
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NEW SERIES

ICOIN  Radio, audio and associated systems

Bipolar, MOS
ICO2N  Video and associated systems
Bipolar, MOS
ICO3N  Telephony equipment
Bipolar, MOS
ICO4N  HEA4000B logic family
CMOS
ICO5N  HEA4000B logic family uncased integrated circuits (published 1984)
CMOS
ICO6N  PC54/74HC/HCU/HCT logic families
HCMOS
ICO7N  PC54/74HC/HCU/HCT uncased integrated circuits
HCMOS
ICO8N 10K and 100K logic family
ECL
ICO9N  Logic series (published 1984)
TTL

IC1ION  Memories
MOS, TTL, ECL

IC11IN  Analogue - industrial

IC12N  Semi-custom gate arrays & cell libraries
ISL, ECL, CMOS

IC13N  Semi-custom integrated fuse logic
IFL series 20/24/28

IC14N  Microprocessors, microcontrollers & peripherals
Bipolar, MOS

IC15N  Logic series
FAST TTL (published 1984)

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

August 1984
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

C1

C2

c3

c4

C5

C6

c7

Cc8

c9

Cc10

c11

C12

C13

Cc14

C15

C16

C17

c18

c19

C20

Assemblies for industrial use

PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices,
hybrid ICs

Television tuners, video modulators, 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

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,
quartz crystal cuts for temperature measurements

'’

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)
Variable resistors and test switches

Fixed resistors

Electrolytic and solid capacitors

Film capacitors, ceramic capacitors

Permanent magnet materials

Stepping motors and associated electronics

D.C. motors

Piezoelectric ceramics

Wire-wound components for TVs and monitors

viii

July 1984w (



LOGIC PRODUCTS

PREFACE

= s —

Signetics would like to thank you for your interest in our products. We hope you find the product
information you need on the TTL data sheets contained in this data manual. The information is
presented in a concise and consistent format for easy device and parameter location. This manual
contains product information on most Signetics TTL devices. The majority of this book is dedicated
to the 54/74, 54S/74S, 54L.S/74LS, and 8T families. Each data sheet stands alone and contains
the full DC and AC specifications for that particular part type.

Changes from the 1982 edition include:

— expanded Technology and Function Cross Reference guides

— addition of the S.0. package as an option for many commercial part types

— deletion of the hermetic CERDIP package as a commercial option

— addition of a chapter Surface Mounted Devices (SMD)

~— addition of 21 products not listed in the 1982 Data Manual

— FAST and HC/HCT technologies are referred to in the Technology and Function Cross
Heference guides. These producis are highiighied by a shaded area o indicate that data
sheets are contained in separate publications available from your nearest Signetics Sales
Office.

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.






LOGIC PRODUCTS

ORDERING INFORMATION

The Signetics TTL logic products are available in a variety of packages and
two temperature ranges. The correct ordering code of part number for the
devices is an alpha-numeric sequence as explained below. The commercial
range (7400, N8T, etc.) devices are available in standard plastic DIP and
surface mounted SO plastic packages. and the military range (5400, S8T,
etc.) devices are available in ceramic DIP, flatpack, and leadless chip carrier
packages. All devices are not available in both temperature ranges or ali
packages. The ordering codes on the individual data sheets indicate the
normal or planned availability of the product. However, the availability of
specific part numbers can be obtained from your local Signetics sales office
or franchised distributor.

Ordering Code

N 74LS244 N
-
L— Package style

Device number

Temperature range

TEMPERATURE RANGE |DEVICE NUMBER PACKAGE STYLE
N = Commercial range | 74LS244 N = Plastic DIP
0°C to 70°C D = SO Plastic
S = Military range 5415244 F = Ceramic DIP
—556°C to 125°C W = Ceramic Flatpack
’ G = Ceramic Leadless
Chip Carrier







LOGIC PRODUCTS

TTL PRODUCT STATUS AND DEFINITIONS

DEFINITION OF TERMS

Data Sheet Identification

Product Status

Definition

Formative or
In Design

This data sheet contains the design
specifications for product develop-
ment. Specifications may change in
any manner without notice.

Advance Information

Sampling or
Pre-Production

This data sheet contains advance
information and specifications are
subject to change without notice.

Preliminary

First
Production

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.

No
Identification
Noted

Full
Production

This data sheet contains final
specifications. Signetics reserves
the right to make changes at any
time without notice in order to im-
prove design and supply the best
possible product.
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Selection
Guide






54/74 SERIES

54/7400
54L.8/74LS00
545/74S00
54LS/74L.501
54/7402
54LS/74LS02
545/74S02
54/7403
545/74S03
54/7404
54LS/74LS04
54S5/74S04
54/7405
54L.8/74LS05
54S/74S05
54/7406
54/7407
54/7408
54LS/74L.S08
545/74S08
54/74L.S09
54/7410
54LS/74LS10
54S/74S10
54/7411
54LS/74LS11
54S/74S11
54/7413
54L.S/74L.S11
54/7414
54L.S/74LS14
54/7416
54/7417
54/7420
54L.5/74LS20
545/74S20
54/7421
54L.5/74LS21
54/7425
54/7426
54L.5/74L526
54/7427
54L.8/74LS27
54/7428
54/7430
54LS/74LS30
54/7432
54L.S/74LS32
54S/74S32
54/7433
54L.S/74LS33
54/7437
54LS/74LS37
54S5/74S37
54/7438
54L.5/74LS38
54S/74S38
54/7439
54/7440
54L.S/74L.S40
54S/74S40
54/7442

DESCRIPTION PAGE=——=
QUAd 2-INPUt NAND GBE . ... ..ottt it et ettt et e e e e e 4-1
QuAd 2-INPUE NAND GBEB . .. ...ttt ittt et e et e e e e e e e 4-1
QUAd 2-1NPUL NAND GBI . ... ..ottt ettt e et e e ettt et e et e e 4-1
Quad 2-Input NAND Gate (OPen CoNBOIOR) ... ........uriutiiettet ittt ittt ettt eaeneaens 4-4
QuUAd 2-INPUE NOR GBI . ... ... ittt e ittt et et e e e 4-7
QUAA 2-INPUL INOR GBI . .. ..\ttt ittt it e e et ettt e e et ettt et e e e et et e et 4-7
QUAA 2-INPUE NOR GBIG . ... .o\ttt ettt et ettt e ettt et ettt n e e 4-7
Quad 2-Input NAND Gate (OPen COMBCION) ... ..uuut ittt ittt ettt et e ety 4-10
Quad 2-Input NAND Gate (OPen ColBCION ... .......uttie ittt ettt et e aieneanen 4-10
O IV OIOr .. ... . it e 4-13
X VOO . . ... . e e 4-13
X IVOIOr .. ... .t e e e e 4-13
Hex Inverter (Open Collector) .. ... ... ..ttt i i i s 4-16
Hex Inverter (Open Collector) . . ... ...t e e e 4-16
HeX Inverter (OPen CollBCTON) . . .. ...ttt ettt e et e e e et e e e 4-16
Hex Inverter Buffer/Driver (Open COoNECOr) . ... ... ...ttt e e e e e aaeea s 4-19
Hex Inverter/Driver, Open Collector . ... .. ... ...ttt e 4-19

QUAA 2-INPUL AND GBEE .. .......tttittttt it ittt ettt e et e e e
Quad 2-Input AND Gate . ...
Quad 2-Input AND Gate ...
Quad 2-input AND Gate . ...
Triple 3-Input NAND Gate . . .
Triple 3-Input NAND Gate . . .
Triple 3-Input NAND Gate . . .
Triple 3-Input AND GatE .. ... ... i e e

Trple 3-INPUt AND GaE ... ...ttt ittt it e e e

Triple 3-Input AND GaEE . ... ... ..t e

Dual 4-Input NAND SChmitt Trigger ... ......oiuiitt ittt it et e e e it e 4-30
Dual 4-Input NAND SChmIitt TrHgEer .. ......ott ittt et ettt ettt a e e aaiaeeas 4-30
Hex Inverter Schmitt Trigger
Hex Inverter Schmitt Trigger
Hex Inverter Buffer/Driver (Open COHECIOr) . .. ... .....otnt ittt et et e aaae s 4-38
Hex Buffer/Driver (Open Collector) ... ... it ittt et et 4-38
DUBI 4-INPUE NAND GO . . ..o .ottt ettt ettt et et e e e e e et e e e e e e

Dual 4-input NAND Gate . . .
Dual 4-Input NAND Gate. ..
Dual 4-Input AND Gate . ...

Dual 4-Input AND Gate .............

Dual 4-Input NOR Gate with Strobe . . ........ .. ..ottt i e i e e 4-44
Quad 2-Input NAND Gate (Open CollBCIOr) . ... ........uuiitnit ittt ittt i aniieeanas 4-47
Dual 2-Input NAND Gate (Open ColleCtor) ... ...........uiuutit ittt ittt e r it ai e ieanns 4-47
TrAPIE 3-INPUE NOR GO . ... ..ottt ettt ettt et ettt et et et et et e e e e et e e et

Triple 3-Input NOR Gate . ..
Quad 2-input NOR Buffer . .
8-input NAND Gate .......
8-Input NAND Gate .........
Quad 2-Input OR Gate ......
Quad 2-INPUt OR GG . ...... ..ottt e i e

QUAA 2-INPUL OR G ... ...\ ott ittt ittt e e et e e e e

Quad 2-Input NOR Buffer (Open ColBCION) . .. ......uuttt ittt ettt i ae e 4-62
Quad 2-input NOR Buffer (Open Collector) . . ... ... ..o e et e ettt 4-62
Quad 2-INPut NAND BUer .. ...t et et e e

Quad 2-input NAND Buffer . ..
Quad 2-INPUt NAND BUBr . .. ...ttt ettt et e e e

Quad 2-input NAND Buffer (Open Collector) ... ............iiuiuiiiiiiii ittt eaenas 4-68
Quad 2-Input NAND Buffer (Open ColleCtOr) . ..........cuintnit ittt ittt aa s 4-68
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Quad 4-INPUt NAND BUBr . . ... ...ttt ettt et

Dual 4-input NAND Buffer . ...
Dual 4-input NAND Buffer...........

BCD-to-Decimal Decoder (1-10-10) ..ot i e i it i i e 4-77




LOGIC PRODUCTS

NUMERICAL INDEX

54/74 SERIES

54L.S/74LS42
54/7445
54/7451
54L.S/74LS51
54S/74S51
54L.S/74LS54
54S/74S64
54/7473
54L.S/74LS73
54/7474
54LS/74LS74A"
54S/74574
54/7475
54LS/74LS75
54/7476
54L.S/74LS76
54/7483
54L.S/74LS83A
54/7485
541.S/74LS85
54S/74S85
54/7486
54L.S/74LS86
54S/74S86
54/7490
54L.S/74LS90
54/7491A
54/7492
54L.S/74LS92
54/7493
54L.S/74L.S93
54/7494
54/7495
54L.S/74L5958B
54/7496
54L.S/74LS96
54/74107
54LS/74LS107
54/74109
54L.S/74LS109A
54L.S/74LS112
54S/74S112
54LS/74LS113
54S5/745113
54/74116
54/74121
54/74123
54/74125
541.S/74LS125A
54/74126
54L.S/74LS126A
54/74128
54/74132
54LS/74L8132
54S5/74S133
54S/74S134
54S/74S135
541.5/74LS136
541L.5/74LS138
54S5/74S138
54L.5/74LS139
54S/745139

1-2

DESCRIPTION

BCD-to-Decimal Decoder (1-to-10)
BCD-to-Decimal Decoder/Driver (Open Collector) ....
Dual 2-Wide 2-Input AND-OR-Invert Gate
Dual 2-Wide 2-Input, 2-Wide 3-input AND-OR-Invert Gate
Dual 2-Wide 2-Input AND-OR-Invert Gate
4-Wide 2- and 3-Input AND-OR-Iinvert Gate
4-2-3-2-Input AND-OR-Invert Gate
Dual J-K Flip-Flop
Dual J-K Flip-Flop
Dual D-Type Flip-Flop
Dual D-Type Flip-Flop
Dual D-Type Flip-Flop
Quad Bistable Latch
Quad Bistable Latch
Dual J-K Flip-Flop

Dual J-K Flip-Flop

4-Bit Full Adder
4-Bit Full Adder
4-Bit Magnitude Comparator
4-Bit Magnitude Comparator
4-Bit Magnitude Comparator
Quad 2-Input Exclusive-OR Gate ..
Quad 2-Input Exclusive-OR Gate ..
Quad 2-Input Exclusive-OR Gate ..
Decade Counter
Decade Counter
8-Bit Shift Register
Divide-by-Twelve Counter
Divide-by-Twelve Counter
4-Bit Binary Ripple Counter
4-Bit Binary Ripple Counter
4-Bit Shift Register
4-Bit Shift Register
4-Bit Shift Register
5-Bit Shift Register
5-Bit Shift Register
Dual J-K Flip-Flop
Dual J-K Flip-Flop
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 Multivibrator
Dual Retriggerable Monostable Multivibrator
Quad 3-State Buffer
Quad 3-State Buffer
Quad 3-State Buffer
Quad 3-State Buffer
Quad 2-Input NOR Buffer
Quad 2-Input NAND Schmitt Trigger
Quad 2-Input NAND Schmitt Trigger
13-Input NAND Gate
12-Input NAND Gate (3-State) . ..
Quad Exclusive OR/NOR Gate
Quad Two-Input Exclusive OR Gate (Open Collector) . ..
1-0f-8 Decoder/Demultiplexer
1-of-8 Decoder/Demultiplexer
Dual 1-of-4 Decoder/Demultiplexer
Dual 1-of-4 Decoder/Demultiplexer




LOGIC PRODUCTS

NUMERICAL INDEX

54/74 SERIES

54S/745140
54/74145
54/74147
54/74148
54/74150
54/74151
54L.S/74L.S151
54S/748151
54/74153
54L.S/74L.S153
54S/745153
54/74154
54L.S/74L.S154
54/74155
54L.S/74LS155
54/74156
54LS/74L.S156
54/74157
541.S/74L.8157
54S/745157
54/74158
54LS/74L.S158
54S/745158
54/74160
54LS/74LS160A
54/74161
54LS/74LS161A
54LS/74LS162A
54/74163
54L.S/74L.S163A
54/74164
54L.S/74L.S164
54/74165
54/74166
541.S/74LS168A
54S/74S168A
541.S/74LS169A
54S/74S169A
54/74170
54LS/74LS170A
748172
54/74173
54LS/74LS173
54/74174
54L.S/74LS174
54S/745174
54/74175
54LS/74LS175
54S/74S175
54/74180
54/74181
54LS/74LS181
54S/745181
545/745182
54/74190
54/74191
54LS/74LS191
54/74192
54L.S/74LS192
54/74193
54L.S/74LS193
54/74194

DESCRIPTION PAGE=———=

Dual 4-Input NAND 50-ORm Lin@ DAV ... ... .....ouii i e
BCD-to-Decimal Decoder/Driver (Open Collector)
10-Line-to-4-Line Priority Encoder ..........................

8-Input Priority Encoder ................ .. ... o a

16-Input MURIDIEXETr . ... ... .. i e e T e stea e
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-of-16 Decoder/Demultiplexer .............................

1-o0f-16 Decoder/Demultiplexer .............................

Dual 2-Line to 4-Line Decoder/Demultiplexer .. ..........................oiii.,

Dual 2-Line to 4-Line Decoder/Demultiplexer ... ...t ..

Dual 2-Line to 4-Line Decoder/Demultiplexer (Open Collector) ..................oiiiiiiiiiiiiiiineninnann.n. 4-252
Dual 2-Line to 4-Line Decoder/Demultiplexer (Open Collector) ............ ... ... 4-252
Quad 2-Input Data Selector/Multiplexer
Quad 2-Input Data Selector/Multiplexer
Quad 2-Input Data Selector/Multiplexer
Quad 2-Input Data Selector/Multiplexer (Inverting)
Quad 2-Input Data Selector/Multiplexer (Inverting)
Quad 2-Input Data Selector/Multiplexer (Inverting) ..
BCOD DOCAAE COUNMON . . ...\ttt ettt ettt et et e et e e e e e e e e
BCD DOCAAE COUNMOI . .. ...\ttt ettt et et et e e e e e e e e e
4-Bit Binary Counter
4-Bit Binary Counter ce.
BCD DECAAE COUMBI . ... ..ttt ittt ettt e et et et et e et et et e et e
4-Bit BiNAry COUNTON . . . ... ..ottt et et ettt e et e e e s e e
4-BitBinary Counter ...l

8-Bit Serial-In Parallel-Out Shift Register
8-Bit Serial-In Parallel-Out Shift Register
8-Bit Serial/Parallel-In, Serial-Out Shift Register
8-Bit Serial/Parallel-In, Serial-Out Shift Register
Synchronous BCD Decade Up/Down Counter .....................ooiiiiiiiinnnn,
Synchronous BCD Decade Up/Down Counter ...................oviiiiinianninn.s
Synchronous 4-Bit Binary Up/Down Counter
Synchronous 4-Bit Binary Up/Down Counter
4 x 4 Register File (Open Collector) ................cooiiiiniiii it
4 x 4 Register File (Open Collector) ........................

16-Bit Multiple Port Register File (3-State) .....................ooiiiiiiiiiienn.
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 Flip-Flops
Quad Flip-Flop
Quad Flip-Flop
Quad Flip-Flop
9-Bit Odd/Even Parity Generator/Checker .
4-Bit Arithmetic Logic Unit . ... ... ... i i i i s
4-Bit Arithmetic LOGIC UNit . . ... ... . i e e
4-Bit Arithmetic Logic Unit . ............... ...t

Lookahead Carry Generator ...................covvviunnn..

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
4-Bit Bidirectional Universal Shift Register




LOGIC PRODUCTS

NUMERICAL INDEX

54/74 SERIES

54LS/74LS194A
545/74S194
54/74195
54L.S/74LS195A
54S/74S195
541.S/74L8197
54/74199
54/74221
54L.8/74LS240
54S5/74S240
54L.S/74L5241
54S5/74S5241
54L.5/74L.5242
54S/74S242
54L.8/74L.5243
545/745243
54L.5/74L.S244
545/745244
54L.S/74LS245
54L.S/74LS251A
54S/74S251
54L.S/74L.S253
54S5/74S253
54L.5/741.5256
54LS/74LS257A
548/748257
541.S/74LS258A
545/74S258
54L.5/74L.5259
54L.5/74LS260
54S/745260
541.5/74LS266
54L.5/74LS273
548/74S273
54/74279
54S5/74S280
541.5/74L.5283
54L.5/74LS290
54L.5/74L.8293
541.5/74L8295B
54/74298
54L.5/74L.5298
545/74S350
54/74L.8352
54/74LS353
54L.S/74LS363
541.5/74L.S364
54/74365A
54LS/74LS365A
54/74366A
54LS/74LS366A
54/74367A
54L.S/74LS367A
54/74368A
54L.S/74LS368A
54L.S/74LS373
545/74S373
54L.5/74LS374
545/74S374
54L.S/74L.8375
54L.8/74L8377
54L.5/74L.8378

1-4

DESCRIPTION PAGE

4-Bit Bidirectional Universal Shift Register
4-Bit Bidirectional Universal Shift Register
4-Bit Parallel Access Shift Register................... ;

4-Bit Parallel ACCOSS Shift RegiSter .. .. ... ...t e e
4-Bit Parallel Access Shift Register. ... .. ... i i i i e e e e e
Presettable 4-Bit Binary Ripple Counter ...............

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

Dual Monostable Multivibrator ...........................

Octal Inverter Buffer (3-State) ...........................

Octal Inverter Buffer (3-State) .........................

Octal Buffer (3-State) ....................cocooiiinl.

Octal Buffer (3-State) .................ccovviiiininn.

Quad Inverting Transceiver (3-State) ...................

Quad Inverting Transceiver ................c.ovuiuann..

Quad Bus Transceiver (3-State) .......................

Quad Transceiver ................cccovvininnnn.. PN

Octal Buffers (3-State) ...............cccvvviiiiiineenn.ns

Octal Buffers (3-State) ...,

Octal Bus TransCeiver (3-State) . ... ..ottt ittt it ettt et
8-Input MUItIPIEXEr (B-State) . ... ...\ttt e e e
8-Input Multiplexer (3-State) .............................

Dual 4-input Multiplexer (3-State)
Dual 4-Input Multiplexer (3-State)
Dual 4-Bit Addressable LatCh . ... ... ... . e
Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) . ...

Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) ....

Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State) . ...

Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State)
8-Bit Addressable Latch
Dual 5-Input NOR Gate
Dual 5-Input NOR Gate
Quad 2-Input Exclusive-NOR Gate (Open Collector)
Octal FIp-FIOP . .. ...t e

Octal Fip-FIop . . ... s

Quad Set-Reset Latch ................ ...,

9-Bit Odd/Even Parity Generator/Checker ..................

4-Bit Full Adder with FastCarry ............................

Decade Counter ............ ...ttt

4-Bit Binary Ripple Counter ................. ... ... ..ol

4-Bit Shift Register with 3-State Outputs . .....................

Quad 2-Port Register ...............oiiiiiiiiiiii

QuUAd 2-Port REGIStOr . .. .. i e e e e e
4-Bit Shifter with 3-State Outputs
Dual 4-Line to 1-Line Multiplexer
Dual 4-Input Multipiexer (3-State)
Octal Transparent Latch with 3-State Outputs .. ... ... ... i et et
Octal D Flip-Flop with 3-State OQUIPUIS . ....... ... ... e i i
Hex Buffer/Driver (3-State)
Hex Buffer/Driver (3-State)
Hex Inverter Buffer (3-State) .. ..........o. o i e
Hex Inverter Buffer (3-State) . ......... ...t e e e s
Hex Buffer/Driver (3-State) ....................c. i

Hex Buffer/Driver (3-State) ...,

Hex Inverter Buffer (3-State) ................... ... .. ...

Hex Inverter Buffer (3-State) ..........................cco.oi...

Octal Transparent Latch with 3-State Outputs
Octal Transparent Latch with 3-State Outputs
Octal D Flip-Flop with 3-State Outputs .........................

Octal D Flip-Flop with 3-State Outputs .........................

Quad Bistable Latch ............. .. .. i e

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

Hex D Flip-Flop with Clock Enable ......... ... . ... i




LOGIC PRODUCTS

NUMERICAL INDEX

54/74 SERIES

54L.5/74L.S390
54L.5/74L8393
54L.S/74LS395A
54L8/74LS445
54L.S/74L.S490
545/745534
54LS/74LS540
54L.S/74LS541
54L.5/74LS568A
54LS/74LS569A
54/74L.S620
54/74L.S621
54/74L.5622
54/74L.5623
54L.8/74L.S640
54L.S/74L.S640-1
54L.5/74LS641
54L.8/75LS641-1
54L.5/74LS642
54L5/74LS642-1

54L.5/74LS645

54LS/74LS645-1
541.S/74LS670
54/74L.S764

8T SERIES

8T09

8T10

8T13

8T15

8T16

8T20

8722

8T24
8T26A, 28
8T37

8738
8T95, 96, 97, 98
8795, 96, 97, 98
8T125
8T126, 127
8T128, 129
8T380
8T3404
8TS805
8TS806
8TS807
8TS808

DESCRIPTION PAGE=S==
Dual Decade Ripple Counter .................
Dual 4-Bit Binary Ripple Counter
4-Bit Cascadable Shift-Register with 3-State OUtPULS .. ...... ... .. it e 4-512
BCD-to-Decimal Decoder/Driver (Open COlleCIOr) ... ... .......iiouieiiiit ettt 4-518
Dual BCD Decade RIpple COUNMBr .. .. ... ... . ittt ittt et i
Octal D Flip-Flop with 3-State Outputs
Octal Buffer/Line Driver (3-State) . ... ...........iutuieite it i i et
Octal BUffer/Ling DAV . . .. ... . . it e
BCD Decade Up/Down Synchronous Counter (3-State) ........... ...t 4-534
4-Bit Binary Up/Down Synchronous Counter (3-State) . ............iiititi i 4-534
Inverting Octal Bus Transceiver (3-Sate) ... ...........c.outnuiuen ittt 4-544
Non-Inverting Octal Bus Transceiver (Open Collector) . ........ ... ..ot 4-548
Inverting Octal Bus Transceiver (Open ColleCtor) . ... ... .....oiiiniiii i 4-548
Non-inverting Octal Bus Transceiver (3-State) . ......... ...ttt i 4-544
Inverting Octal Bus Transceiver (3-State) .. ............ooiiuiniuiti it i 4-552
Inverting Octal Bus Transceiver (3-Stat) ... ..............utntiutnitatet it 4-552

Octal Bus Transceiver (Open Collector)
Octal Bus Transceiver (Open Collector)
Octal Bus Transceiver (Open Collector)
Octal Bus Transceiver (Open Collector)
Octal Bus Transceiver (3-Stats)
Octal Bus Transceiver (3-State)

4 x 4 Register File (3-State) .............

RAM CONtrOl T . ..ottt ettt e e e e e e e e
3-State Quad BUS DriVer . ... ... .. e
3-State Quad D-Type Bus FIIp-FIOp . . .. ... ..o

DAL LN DIV . . o oottt et e e et e e e

Dual Communications EIA/MIL Line Driver

Dual Communications EIA/MIL Line Receiver with Hysteresis ........... ... ... ... ... .. 5-18
Bidirectional One- S0t . . .. ... . s 5-23
Retriggerable One SHOt ... ... ... .. ..ttt e 5-30
Triple Line Receiver with HYSteresis ... ... .. .. .. . .o i i 5-34
3-State QuAd BUS TTaNSCEIVET . ... ... ..ottt e ettt et ettt e e e 5-37
Hex Bus Receiver with Hysteresis-Schmitt TAGGer ... ... ...ttt i aaans 5-43
Quad Bus Transceiver (Open COlBCION . ... ... ittt ittt e 5-46
High Speed Hex 3-State BUfers ........... ... oottt 5-49
High Speed Hex 3-State INVEMErs . .. ....... ... oottt e e 5-49
OCtAl 3-State TTANSCOIVET . ..o\ttt ettt it e et et et ettt e ettt 5-53
QuUAd, 3-State TrANSCEOIVEI . ... ...ttt ettt et it ettt ettt it e 5-57
QuAad, 3-State TrANSCOIVET . . ... ...\ttt ettt ettt ettt e e 5-57
Quad Bus Receiver with Hysteresis-Schmitt Trigger .. ....... ... ..o e 5-63
High Speed 6-Bit LatCh .. ... ... .. 5-67
Octal Transparent Latch with 3-State QUIPULS . ......... ... i i e 5-70
Octal D Flip-Flop with 3-State OUIPULS . ... ... oottt i aas 5-70
Octal Transparent Latch with 3-State QUtpULS . ........ ... .. .. . i 5-76
Octal D Flip-Flop with 3-State OUIPULS ... ... . .ttt e 5-76



LOGIC PRODUCTS

HC/HCT TECHNOLOGY SELECTION GUIDE

i(

TECHNOLOGY SELECTION GUIDE

DEVICE 3
NUMBER DESCRIPTION STD|S | LS
74/54

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 Al A
06 Hex Inverter Buffer/Driver, OC A
o7 Hex Buffer/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]l A
11 Triple 3-iInput 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 Gate 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-Input 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 Al 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, Rippie Carry A A"
85 4-Bit Magnitude Comparator A Al 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
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 Al A}
A

113 Dual J-K Negative Edge-Triggered Flip-Flop A

*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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HC/HCT TECHNOLOGY SELECTION GUIDE

DEVICE

NUMBER DESCRIPTION STD|S | LS
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 Al A
139 Dual 2-to-4 Decoder/Demultiplexer Al 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-to0-3 Priority Encoder A

150 16-to-6 Multiplexer A

151 8-to-1 Multiplexer A |A| A
153 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 Al 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 PISO Shift Register A A
165 8-Bit PISO Shift Register A

166 8-Bit PISO Shift Register A

168 Decade Up/Down Counter Al A*
169 Binary Up/Down Counter Al 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
182 Look-Ahead Generator A

190 Decade Up/Down Counter A

191 Binary Up/Down Counter A A
192 Decade Up/Down Counter A A
193 4-Bit Binary Up/Down Counter A A
194 4-Bit Bidirectional Shift Register A |A]| A
195 4-Bit Parallel-Access Shift Register A |A]| A

e Binary Count

197 | Pr

221 Dual Monostable Multivibrator
225 FIFO .
38 { 1018 D

240 Octal 3-State Buffer

241 Octal 3-State Buffer

*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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HC/HCT TECHNOLOGY SELECTION GUIDE

DEVICE FAST | HC | HCT

NUMBER DESCRIPTION STD|S | LS ‘
242 Quad Bus Transceiver Al A Ao 8;’ Q184 |
243 Quad Bus Transceiver Al A A jQiBsi 84 ]
244 Octal 3-State Buffer Al A A oA A
245 Octal Bus Transceiver A |1HB8s | A | A
251 8-to-1 Multiplexer, 3-State Al A | 1HB4 | _Aj_‘":i:a A
253 Dual 4-to-1 Multiplexer, 3-State A| A | 2H84 A A
256 Dual 4-Bit Addressable Latch A A :
257 Quad 2-to-1 Multiplexer, 3-State Al A | A A oA
258 Quad 2-to-1 Multiplexer, 3-State AT L A a
259 8-Bit Addressable Latch A bR Qe84
260 Dual 5-Input NOR Gate Al A e . :
266 Quad Exclusive-OR, OC A : e

269 | B-Bit Up/Down Counter : : o e

273 Octal D Flip-Flop Al A
279 Quad S-R Latch A

280 9-Bit Odd/Even Parity Generator/Checker
283 4-Bit Adder
290 Decade Counter
293 4-Bit Binary Counter
295 4-Bit Shift Register, 3-State
1297 | Digital Phase-Locked Loop Filter : T
298 Quad 2-Port Register A
4 Qotal Shift/Storage Register, 3-State L i
Octal ShittStorage Register
| Octal ShiftStorage Register

4-Bit Four-Way Shifter
Dual 4-to-1 Multiplexer, Inverting
Dual 4-to-1 Multiplexer, Inverting, 3-State
S0k Banput Multiplexer/Register, 3.5tate :
| 8Input Multiptexer/Register, 3-State
Octal Latch, 3-State, MOS Compatible Outputs
Octal D Flip-Flop, 3-State, MOS Compatible Outputs
Hex Buffer with Common Enable, 3-State
Hex Inverter with Common Enable, 3-State
Hex Buffer, 4-Bit and 2-Bit, 3-State

Hex Inverter, 4-Bit and 2-Bit, 3-State

Octal Latch, 3-State

Octal D Flip-Flop, 3-State

Quad Latch

Octal D-Type Flip-Flop with Enable

Hex D Flip-Flop with Enable

“ 31 Quad D Filg-Flop with Enable
1:8-Bit SerialiParallel Twa's Complement Mu!tzp!exef
Dual Decade Ripple Counter
Dual Binary Ripple Counter

4-Bit Cascadable Shift Register, 3-State
4:Bit Flip-Flop; True/Gomplement

4-8it Flip-Flop, True/Complement :

| Dual Retriggerable Monostable Multivibrator
BCD-to-Decimal Decoder with 7V Output

*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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HC/HCT TECHNOLOGY SELECTION GUIDE

DEVICE
NUMBER DESCRIPTION

Octal Driver

BCD Decade Up/Down Synchronous Counter
4-Bit Binary Up/Down Synchronous Counter

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

I

Octal Bus Transceiver, 3-State

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

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

Octal Bus Transceiver, 3-State
Octal Bus T i

4 x 4 Register File, 3-State

nary \
8-Bit BCD Counter, 3-State
Dual Port RAM Controller with DRAM Refresh
Cau S

*A Version. **B Version

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



LOGIC PRODUCTS

FUNCTION CROSS REFERENCE GUIDE

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
DEVICE DEVICE
FUNCTION NO. FUNCTION NO.
Inverters NOR (Continued)
Hex Inverter 04
Hex Inverter, OC 05 g:;g ; :;g:; s — 4302;1
Hex Inverter buffer/Driver, OC (30V) 06 i i G
Hex Inverter Schmitt Trigger 14 Quad Z:input, Bnbufferad Output j4notuB
Hex Inverter Buﬁer/Dnver OC (15V) 16 Quad 2-Input, OC 33
% Triple 3-Input 27
- Triple Binput s ange
age i 40408 Doal 3input, with invedtar . | 2000
Pair and Inverter, Unbuttered | 4007U8 Duatddoput - 4002
[ - = Dual 4-Input, with Strobe 25
NAND
Quad 2-input 00 BD‘:a' 5!"”"““ e e ‘2;5; _
Quad 2-Input, OC 01  Stnput. e L 8_#
Quad 2-Input, OC 03 OR
Quad 2-Input, OC 26 Quad 2-Input 32
Triple 3-Input 10 Quad 2nput i ’ 4071
Dual 4-Input, Schmitt Trigger 13 ;np:ef{lnpm - : L g;g
Dual 4-Input 20 sl Anpul :
8-Input 30 Exclusive-OR
Quad 2-Input, Schmitt Tngger 132 Quad 86
G o . 1401 Quad : : : : 4030
i, l}nbuﬁeved Outputs s 4011URB Quad, OC 136
: 4012 Quad : : 4070
4013 Quad Exclusive OR- NOR 135
at G 4068 Exclusive-NOR :
12-Input 134 Quad s S 4077
13-Input 133 Quad, OC 266
AND Quad Exclusive OR-NOR 135
Quad 2:Input 08 Combination Gates
Quag 2input : G | <081 Expandable Dual 2-Wide 2-Input AND-OR-Invert 50
Quad 2-Input, OC 09 Dual 2-Wide 2-Input AND-OR-Invert 51
Triple 3-Input 11 4-Wide 2-Input AND-OR-Invert 54
Dual 4-Input 21 4-2-3-2 Input AND OR:-Invert 64
Dual 4-Input ; i 4082 : ; G
NOR
Quad 2-Input 02
Quad 2-Input 28 :
. DUAL FLIP-FLOPS
FUNCTION DEVICE NUMBER CLOCK EDGE SET CLEAR
D 74 I
JK ’ 73 T
JK 76 T LOW LOW
JK 107 T Low
JK 109 J LOW LOW
JK 112 <L LOW LOW
JK L Low
L d HiGH MM

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

1-10



LOGIC PRODUCTS

FUNCTION CROSS REFERENCE GUIDE

MULTIPLE FLIP-FLOPS

FUNCTION

DEVICE NUMBER

RESET (LEVEL)

CLOCK EDGE

OUTPUT

Quad D

175

LOW

I

True, Comp

Octal D, 3-State
Octal D, 3-State

Octal D, 3-State, MOS Compatible Outputs

8TS806
875808

364

Quad D, 3-State I

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
Octal D, 3-State 534 I Comp

OTHER REGISTERS, REGISTER FILES

FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY* CLOCK
Quad 2 Port 298 4x2 2D (mux) .
Quad 2 Port 398 4x2 2D (mux) I
Quad 2 Port 399 4x2 2D (mux) I
Register File, OC 170 4x4 4A L
Multiple Port Register File, 3-State 172 16 3D (mux) T
4 x 4 Register File, 3-State 670 4x4 4A T
16 x 5 FIFO, 3-State 225 5 58 I

‘D

D type input, A = Asynchronous data input, S = Synchronous data input

Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—FAST or CMOS.
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FUNCTION CROSS REFERENCE GUIDE

SHIFT REGISTERS

FUNCTION

DEVICE NUMBER

BITS

SERIAL ENTRY]

PARALLEL ENTRY

CLOCK

Serial In/Serial Out Shift Register

Parallel/Serial In/Serial Out Shift Right
Parallel/Serial In/Serial Out Shift Right
Parallel/Serial In/Serial Out Shift Right

91

94
165
166

8

D, and Dg

2x 4A (mux)
8A
8s

Parallel/Serial In/Serial Out Shift Right
Parallel/Serial In/Serial Out Shift Right

Paraliel/Serial In/Serial Out Shift Right

Serial In/Parallel Out Shift Right
Serial In/Parallel Out Shift Right, with Reset

Parallel In/Serial In/Parallel Out Shift Right
Parallel In/Serial In/Parallel Out Shift Right

Parallel In/Serial In/Parallel Out Shift Right
Parallel In/Serial In/Parallel Out Shift Right

Parallel Ih/Sérial In/Parallel Out Shift Right, 3-State
Parallel In/Serial In/Parallel Out Shift Right, 3-State

S§ = Synchronous, A = Asynchronous

95
96

295
395

® H» | ©® ©® »

48
8s

5A
5A

4S8

48

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

LHhlhag
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FUNCTION CROSS REFERENCE GUIDE

LATCHES
FUNCTION DEVICE NUMBER | COMMON CLEAR (LEVEL) | ENABLE INPUT (LEVEL)| OUTPUT | ==
Quad D 75 2 (H) True, Comp
Quad D o 375 2 (H) True, Comp | ===
Quadi o R e e R e : : : 2{H) i Tue
Quad SR 279 True
Quad SR, 3-6tate . il 4043 Lo True
Cued SR, aswe 1 doaa : e fTue
Dual 4-Bit Transparent 116 LOW 2(L) True
Dual 4-Bit Addressable 256 LOW 1(L) True
Dual 4-Bit, Strobed . i 4508 PRema CUHIGH 1) True
6-Bit (2-Bit and 4-Bit) 8T3404 1(L) Comp
8-Bit Addressable 259 LOW 1 (H) True
o-Bit Addressable b ey L HIGH T fue
8-Bit Addressable 9334 LOW 1 (L) True
Octal, 3-State 373 1(H) True
Octal Inverting, 3-State 533 1(H) Comp
Ootal Transparent, 3.8tal6 1 a4 b s e
Octal Transparent, 3-State 8TS805 1 (H) True
Octal Inverting, 3-State 8TS807 1(H) Comp
Octal, 3-State with MOS Compatible Outputs 363 1(H) True
MULTIPLEXERS
FUNCTION DEVICE NUMBER ENABLE INPUT (LEVEL) SELECT INPUTS OUTPUT

Quad 2-Input 157 1(L) 1 True

Quad 2-Input 158 1(L) 1 True

Ouad 2-Input 298 Clocked "L 1 .} True, Latched

2 L 1{H)y i1 &
® 3
. 2

: npl 2 True

Ouad 2 Input 2 True

Quad 2-Input 9322 1(L) 1 True

Quad 2-Input, 3-State 257 1 True

Quad 2-Input, 3-State 258 1 Comp

Quad 2-input, OC 2 Comp

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

Dual 4-Input 2 2 Comp

Dual 4-Input 2 True, Comp

u‘al.4-|n'p , 3-Stat True

Dual 4-Input, 3-State 353 2 Comp

8-input 9312 1(L) True, Comp

8-Input 151 1(L) True, Comp

8-Input, 3-State True, Comp

16-| Input

FUNCTION DEVICE NUMBER

Function not continued 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 L
Asynchronous 92 2X6 R
Asynchronous 93 2x8 1
Asynchronous 293 2x8 hR
Asynchronous 176 2x5 A X T
Asynchronous 177 2x8 A X T
Asynchronous 197 2x%x8 A X L
Asynchronous 290 2x5 T
Asynchronous 293 2x8 T
Asynchronous 390 2x5 T
Asynchronous- 393 T
Asynchronous 490

Synchronous 161 S X
Synchronous 162 S X
Synchronous 163 16 S X
Synchronous, 3-State 751 256 S X
Synchronous, 3-State 752 100 X

Up/Down 168 10 S X I
Up/Down 169 16 S X .y
Up/Down 190 10 A X I
Up/Down 191 16 A X .y
Up/Down 192 10 A X I
Up/Down 193 16 A X I

Up/Down, 3-State

Down

S = Synchronous A = Asynchronous

Function not continued 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 Transceiver 8734 Comp
Quad Bus Transceiver 8T126 Comp
Quad Bus Transceiver 8T127 Comp
Quad Bus Transceiver 8T128 True
Quad Bus Transceiver 8T129 True
Hex Buffer 365 True
Hex Inverter 366 Comp
Hex Buffer, 4-Bit and 2-Bit 367 True
Hex Inverter, 4-Bit and 2-Bit 368 Comp
Hex Buffer 8795 True
Hex Inverter 8T96 Comp
Hex Buffer 8797 True
Octal Buffer 240 Comp
Octal Buffer 241 True
Octal Buffer 244 True

Octal Transceiver
Octal Transceiver

LEVEL TRANSLATORS
FUNCTION DEVICE NUMBER

Quad Transceiver, MOS/CMOS to TTL 8T26
Quad Transceiver, MOS/CMOS to TTL 8728

PRIORITY ENCODERS
FUNCTION DEVICE NUMBER INPUT ENABLE (LEVEL) INPUT/OUTPUT (LEVEL)
8-t0-3 148 Low . Active-LOW

10-to-4 (BCD) Active-LOW

Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—FAST or CMOS.
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FUNCTION CROSS REFERENCE GUIDE

DECODERS/DEMULTIPLEXERS

FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE (LEVEL) OUTPUT (LEVEL)
Dual 1 of 4 139 2+2 1(L) + 1 (L) 4(L) + 4(L)
Dual 1 of 4 155 2 2(L) + 1(L), 1 (H) 4(L) + 4(L)
Dual 1 of 4 156 2 2(L) + 1L, 1 (H 4+ 4@
4 Lo esEs Thmaaan ARy L)
" T 4566 TL 22 T IL 4y
138 3 2(L) 1 (H) 8 (L)
82550 4 (BCD) 8 (L)
42 4 (BCD) 10 (L)
1 of 10, OC 45 4 (BCD) 10 (L)
1 of 10, OC 145 4 (BCD) 10 (L)
1 of 10, OC 445 4 (BCD) 10 (L)
MY i : i 4028 480D 10 (H)
1 0f 10 9301 4 (BCD) 10 (L)
1 of 10 82552 4 (BCD) 10 (L)
1 of 16 154 4 2(L)
- 1of18 1 4514, 4fkatched)‘ : Sy |
o6 4515 4 (Latched) oty
BCO to 7 Segment Decoderlonver 451 4 {Latched) L e
- BCOD to 7 Segment Decoder/Driver 4543 4 (Latched) :
BUFFERS, DRIVERS AND RECEIVERS
FUNCTION DEVICE NUMBER OUTPUT
Quad 2 lnpu\ NOR Buffer N v 128

~ Tue, Comp

Dual 4-Input NAND Lme Driver

Dual Line Driver (AND/OR)

Dual EIA-232B/MIL Line Driver Comp

Dual EIA-232B/MIL Receiver

Dual Line Driver for IBM 360/370 Interface

Dual Line Receiver for IBM 360/370 Interface

Hex Bus Receiver (DM8837)

OPEN COLLECTOR, BUFFERS, DRIVERS, AND TRANSCEIVERS
FUNCTION DEVICE NUMBER OUTPUT

Quad Bus Transceiver 8T38
Quad Bus Transceiver 8726 Comp
Quad Bus Transceiver 8T28 True
Hex Inverter 05 Comp
Hex Inverter/Driver 06 Comp
Hex Buffer/Driver 07 True
Hex Buffer/Driver 16 Comp
Hex buffer/Driver 17 True
Octal Transceiver 621 True
Octal Transceiver 622 Comp
Octal Transceiver 641, 641-1 True
Octal Transceiver Comp
BCD to Decimal Decoderanver B
BCD to Decimal Decoder/Driver Active-LOW

D Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—FAST or CMOS.
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MULTIVIBRATORS AND PHASE LOCKED LOOPS COMPARATORS
DEVICE FUNCTION DEVICE NUMBER
FUNCTION
HUMBER 4.8t Comparltor
Monostable Multivibrator 121 @Bl Comparator
Dual Retriggerable Monostable Muiltivibrator 123 5-Bit Comparator
221

PARITY

FUNCTION

DEVICE NUMBER

8-Bit Odd/Even Parity Checker

180
8-Bit Parity Generator/Checker 8262
8-Bit Parity Generator/Checker 82862
»9-Blt OqQ(Even Parity Ge_nerat_orlChecker 280
ARITHMETIC FUNCTIONS i ity G fohdcker o
DEVICE
FUNCTION NUMBER SPECIAL FUNCTIONS
4-Bit Binary Full Adder, Ripple Carry 83 FUNCTION DEVICE NUMBER
| 4-Bit Binary Full Adder, Fast Carry 283
4-Bit ALU 181
4-Bit ALU 82583
Look Ahead Carry Generator 182

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

1-17




NOTES



Section 2
Quality and
Reliability






LOGIC PRODUCTS

QUALITY AND RELIABILITY

SIGNETICS LOGIC QUALITY

Signetics’ Logic Division has put together a
winning process for manufacturing ICs
with built-in quality and reliability. We're
striving to ship zero defects, and current
quality levels demonstrate our commitment
to this goal. Quality guarantees are contin-
ually being reviewed to reflect the tangible
improvements we have made.

The digital ICs produced in the Logic Divi-
sion must meet rigid criteria as defined
by our design rules and evaluated in a thor-
ough product characterization process.
The capabilities of our manufacturing pro-
cess are measured and the results evalu-
ated and reported through our corporate-
wide data base system, QA05. The SURE
(Systematic Uniform Reliability Evaluation)
program monitors the performance of our
product in a variety of accelerated environ-
mental stress conditions. All of these pro-
grams and systems are intended to prevent
product-related probiems and to inform our
customers and employees of our progress
in achieving zero defects.

RELIABILITY BEGINS WITH
THE DESIGN

Reliability and quality must begin with de-
sign. No amount of extra testing or inspec-
tion will produce reliable ICs from a design
that is inherently unreliable. Signetics fol-
lows very strict design and layout practices
with its digital circuits. To eliminate the
possibility of metal migration, current den-
sity in any path cannot exceed 2x 10°
amps/cm?. Layout rules are followed to
minimize the possibility of shorts, circuit
anomalies, and SCR type latch-up effects.
Numerous ground-to-substrate connec-
tions are required to ensure that the entire
chip is at the same ground potential, there-
by precluding internal noise problems.

PRODUCT CHARACTERIZATION

Before a new design is released, the char-
acterization phase must be completed so
that the distribution of parameters resuit-
ing from lot-to-lot variations is well within
specified limits. Such extensive character-
ization data also provides a basis for identi-
fying unique application-related problems
which are not part of normal data sheet
guarantees. Characterization takes place
from -55°C to +125°C and a +10%
supply voltage.

QAO05

The QAO05 system collects the results of
product assurance testing on all finished
goods lots and feeds this data back to con-
cerned organizations where appropriate
action can be taken. The QAO5 reports EPA
(Estimated Process Average) and AOQ
(Average Outgoing Quality) results for elec-
trical, visual/mechanical, hermeticity, and
documentation audits. Data from this sys-
tem 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 Il program has two major func-
tions: long-term accelerated stress perfor-
mance audit and a short-term accelerated
stress monitor. In the case of logic prod-
ucts, samples are selected which represent
all generic product groups in all wafer fabri-
cation and assembly locations. A series of
detailed specifications (3230-009X) defines
the criteria by which sample selection and
evaluation testing is conducted.

THE LONG-TERM AUDIT

One-hundred devices from each generic
family are subjected to each of the follow-
ing stresses every eight weeks:

e High Temperature Operating Life: T;=
150°C, 1000 hours, static biased or dy-
namic operation, as appropriate (worst-
case bias configuration is chosen);

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

Temperature-Humidity Biased Life: 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 (15 psig, 121°C, 100% satu-
rated 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
pieces are run on each stress, in pressure
pot to 96 hours, thermal shock to 300
cycles.

SURE REPORTS

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

RELIABILITY ENGINEERING

In addition to the product performance

monitors encompassed in the Logic SURE

Program, Signetics’ Corporate and Division

Reliability Engineering departments sus-

tain a broad range of evaiuation and quaiifi-

cation activities.

Included in the engineering program are:

e evaluation and qualification of new or
changed materials, assembly/wafer-fab
processes and equipment, product de-
signs, facilities and subcontractors;

e device or generic group failure rate
studies;

e advanced environmental stress develop-
ment;

* failure mechanism characterization.

The environmental stresses utilized in the
engineering programs are similar to those
utilized for the SURE monitor; however,
more highly accelerated conditions and ex-
tended durations typify the engineering
projects. Additional stress systems such
as biased pressure pot, power-temperature
cycling, and cycle-biased temperature-
humidity are also included in the evaluation
programs.

FAILURE ANALYSIS

The SURE Program and the Reliability Engi-
neering Program both include failure anal-
ysis activities and are complemented by
Corporate, Divisional, and Plant Failure
Analysis departments. These engineering
units provide a service to our customers
who desire detailed failure analysis sup-
port, and they in turn provide Signetics with
the technical understanding of the failure

2-1
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Process Flows

This diagram shows the process flow for all Signetics
Logic integrated circuits. This includes TTL, Schottky,
Low Power Schottky, Interface and FAST.

Scanning Electron Microscope Control (SEM)

Waters are sampled daily by the Quality Control Laboratory from
each fabrication area and subjected to SEM analysis. This process
control reveals manufacturing 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
included in the lot 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 scratches, contamination

and smeared ball bonds are included in the lot acceptance criteria

Symbolization

Devices ara marked with the device number and date code using
laser marking equipment. This prevents part number mixing during
later processing steps.

Seal Tests
Package seal integrity is ensured by 100% fine and gross leak
testing

100% Production Electrical Testing

Every device is tested for functional and DC parameters at 25°C
guard banded to assure performance over temperature. Selected
product lines receive 100% AC testing. Product assurance sampling
is performed at rcom. hot and cold temperatures and includes
AC/DC and tunctionality.

Burn--In (Level B Option)
Devices are burned in for 21 hours. T,= 175°C maximum.

100% Production Electrical Testing

Every device is tested for functional and DC parameters at 70°C.
Selected product lines receive 100% AC testing. Product assur-
ance sampling is performed at room, hot and cold temperatures
and includes AC/DC functionality.

QA Guarantees
A final QA inspection step guarantees the mechanical and electrical
quality. Every shipment is sealed and identified by QA personnel.
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modes and mechanisms actually experi-

LOGIC PRODUCT QUALITY GOALS

enced in service. This information is essen-
tial feedback, necessary for the continued
assessment of the appiicability of the
stress conditions utilized to measure
product performance.

ZERO DEFECTS PROGRAM

Industry Requires iImproved
Product Quality

In recent years United States industry, and
particuiarly those of you who buy inte-
grated circuits, has increasingly demanded
improved product quality. We at Signetics
believe you have every right to expect qual-
ity products. If you buy components from a
quality conscious manufacturer, the reward
can be summed up in the words, iower cost
of ownership.

Those of you who invest in costly test
equipment and engineering to assure that

(1984-1986)
ELECTRICAL | VISUAL/IMECHANICAL | CUMULATIVE
1984 EPQ/AOQ Targets, PPM 150/100 500/250 650/350
1985 EPQ/AOQ Targets, PPM 10050 * 300/100 400/150
1986 EPQ/AOQ Targets, PPM 50/110 100/50 150/60

incoming products meet your specifica-
tions have a special understanding of the
cost of ownership. And your cost does not
end there; you are aiso burdened with in-
flated inventories, lengthened lead times,
and more rework.

Signetics Understands
Customers’ Needs

Signetics has long had an organization of
quality professionals inside the operating
units, coordinated by a corporate quality
department. This organization provides
leadership, feedback, and direction for

Defective Parts Per Million

16.000

8.000
ESTIMATED
PROCESS
QUALITY

6.000
4,000
AVERAGE
OUTGOING
QUALITY
2,000

9

This graph shows how dramatically electrical, mechanical, and visual defects
have been reduced across ali product lines.

These improvements result from our empha-
sis on defect prevention which aliows us to
buiid quality into the product during manu-
facturing, instead of relying on screening
and sampling to remove defective parts.

The corresponding improvement in the esti-
mated process quality (which measures the
level of defective units produced during the
manufacturing process prior to outgoing
quality assurance) conclusively supports
this fact.

You benefit from improved and more consis-
tent product conformance at lower product
cost.

1979 1880 1981 1982 1983 1984

1585

achieving our high level of quality. Special
programs are targeted on specific quality
issues. For example, a program to reduce
electrically defective units improved
outgoing quality levels by an order of
magnitude.

In 1980 we recognized that in order to
achieve outgoing levels on the order of 100
PPM (parts per million), down from an in-
dustry practice of 10,000 PPM, we needed
to supplement cur traditional quality pro-
grams with one that encompassed all activ-
ities and all levels of the company. Such
unprecedented low defect leveis couid only
be achieved by contributions from all em-
ployees, from the R&D laboratory to the
shipping dock. In short, a program that
would effect a total culturai change within
Signetics in our attitude toward Guality.

This new concept is based on the 14-step
quality improvement program developed by
Phil Crosby and outlined in his ook Quality
is Free. The program focuses cn defect pre-
vention as the means of attaining improved
quality.

Quality Pays Off for
Our Customers

Signetics’ dedicated programs in product
quality improvement, suppiemented by
close working relationships with many of
our customers, have improved outgoing
product quality more than twenty-fold.
Today, many major custorners no longer
test Signetics circuits. Incoming product
moves directly from the receiving dock to
the production line, greatly accelerating
throughput and reducing inventories. Addi-
tional customers have pared significantly
the amount of sampling done on cur prod-
ucts. 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 ana correct
the cause. Since 1981, cver 90% of our
customers report a significant improve-
ment in overail quality

At Signetics, quality means more than
working circuits. It rmeans on-time delivery
of the right quantity of the sight product at

2-3
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the agreed upon price. Our quality improve-
ment programs extend out from the tradi-
tional areas of product conformance into
the administrative areas which affect order
entry, scheduling, delivery, shipping, and
invoicing.

Ongoing Quality Programs
at Signetics

The “14-Step” Quality Improvement
Program or “Do it Right the First Time”
The intent of this innovative program is to
change the perception of Signetics’ em-
ployees 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 technical and
administrative functions equally, and, we
are sure, welcomed by our customers.

This program is company-wide and top
down. It is personally led by President
Charles Harwood who, with his staff, forms
the corporate quality improvement team
which implements corporate quality policy.
Supporting the corporate quality improve-
ment team are more than 40 quality im-
provement teams representing every unit in
the company, each led by the unit manager.

Key components of the program are the
Quality College, the ‘‘Make Certain’ Pro-
gram, Corrective Action Teams, and the
Error Cause Removal System.

Quality College

Almost continuously in session, the Qual-
ity College is a prerequisite for all manage-
ment and technical employees. The inten-
sive two-day curriculum is built around the
four “absolutes” of quality; colleges are
conducted at company facilities through-
out the world. More than 3000 employees
have attended.

‘“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 Certain’ program focuses the atten-
tion of management and administrative per-
sonnel on error prevention, beginning with
each employee’'s own actions.

This program promotes defect prevention
in three ways: by educating employees as

Performance to Schedule

Signetics attention to administrative quality
has resulted in improved performance to
schedule. Doing it right the first time means
on-time delivery

On-Time Delivery

PERCENT

100

90

80

70,

50

40

1980 1981 1982 1983

1984

Signetics is Organized for Quality

Managing Cultural Change —
The *14.Step” Program
Quality College

Quality Improvement Teams
‘Make Certain” Program
Corrective Action Teams
Error Cause Removal System

Engineering Quality into the Product

SURE Program

Manutacturing Plant Product
Monitoring

Qualification Programs

Vendor Certification Programs

Product Quality Program

Supporting Quality Maintenance
Product Line

Quality and Reliability Assurance
Corporate Quality and Reliability
Failure Analysis Laboratories
Reliability Data Base

Statistical Quality Control

to the impact and cost of administrative
errors, by changing attitudes from accept-
ing occasional errors to one of accepting a
personal work standard of zero defects,
and by providing a formal mechanism for
preventing errors.

Corrective Action Teams

Employees with the perspective, knowl-
edge, and necessary skills are formed into
ad hoc groups called Correction Action
Teams. These teams, the major force within
the company for quality improvement, re-
solve administrative, technical and manu-
facturing problems.

Error Cause Removal (ECR) System

The ECR System permits our employees to
report to management any impediment to
doing their job right the first time. Once re-
ported, management is obliged to respond
promptly with a corrective program. Doing
it right the first time in all company activ-
ities produces lower cost of ownership
through product defect prevention and in
all other ways meets our customers’
expectations.

Product Quality Program

To reduce defects in outgoing products to

nearly immeasurable levels, we created the

Product Quality Program. This is managed

by the Product Engineering Council, a task

force composed of the top product engi-
neering and test professionals in the com-
pany. This group:

1. Sets aggressive product quality im-
provement goals.

2. Provides corporate-level visibility and
focuses on problem areas.

3. Serves as a corporate resource for any
group requiring assistance in quality
improvement.

4. Drives quality improvement projects.

As a result of this aggressive program,
every major customer who reports back to
us on product performance is reporting sig-
nificant progress.

Standard Quality Programs

“SURE” — The acronym stands for Sys-
tematic Uniform Quality Evaluation and is
an ongoing product evaluation first intro-
duced in 1964. This activity provides .our
customers and us with an ongoing view of
reliability performance of all generic fami-
lies of Signetics’ products.

Product Monitor — Each manufacturing
facility monitors its generic product groups
with short-term stress tests, pressure pot
and thermal shock. These tests are per-
formed weekly, and performance trends are
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monitored to ensure that unwanted pro-
cess deviations are spotted quickly and
corrected before appearing in products
received by our customers.

Qualification — Formal qualification proce-
dures are required for all new or changed
products, processes and facilities. These
procedures ensure the high level of product
reliability our customers expect. New facili-
ties are qualified by the corporation and by
the quaiity organizations of the product line
that will operate the facility. After qualifica-
tion, products manufactured by the new
facility are subjected to highly accelerated
environmental stresses to ensure that the
products can meet rigorous failure rate re-
quirements. New or changed processes are
qualified similarly.

Fallure Analysis — This vita! function is
conducted by product line and plant failure
analysis units coordinated through the cor-
porate failure analysis group, a part of
corporate reliability engineering. Our ten
failure analysis groups will be expanded to
16 by the end of 1984 in our ongoing effort
to accelerate and improve our understand-
ing of product failure mechanisms.

Reliability Data Base — This computerized
data base contains product reliability infor-
mation collected from around the world. It
is updated and published quarterly in “'Sig-
netics Product Reliability Summary.”

Many customers use this information in
lieu of running their own qualification tests,
thereby eliminating time-consuming and
costly procedures.

Vendor Certification Program — Our ven-
dors are taking ownership of their own
product quality by establishing improved
process control and inspection systems.
They subscribe to the zero defects philoso-
phy. Progress has been excellent. Through
intensive work with vendors, we have im-
proved our lot acceptance rate on incoming
materials as shown in the graph. Simuitane-
ously, waivers of incoming material have
been eliminated.

1983 - 0{Goal}
198t = 3
- 1580 ~~ 134

Higher incoming quality material to us
ensures higher ouigoing quality products
for you.

Quality and Reliability
Organization

Quality and reliability specialists at the
product-line level are involved in aii aspects
of the product, from design through every
step in the manufacturing process, and pro-
vide product assurance testing of outgoing
product. A separate corporate-ievel group
provides direction and commen faciiities.

Quality and Reliability Functions

e Manufacturing quaiity contrel!

¢ Product assurance testing

¢ Laboratory facilities — tailure analysis,
chemical, metaliurgy, thin fiim, oxides
Environmental stress testing

Quality and reliability engineering
Customer liaison

Lot Acceptance Rate
from Signetics’ Vendors

89.6% 91.5%

80.5%

1980 1981 1982 1983

Communicating with Each Other

For information on Signetics’ quaiity pro-
grams or for any question concerning prod-
uct quaiity, the field representative in your
area will provide you with the quickest ac-
cess 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 data manuali.

We are dedicated to preventing defects.
When product preblems do occur, we want
to know about them so we can eliminate
their causes. We are committed to zero
defects. Here are some ways we can help
each other:

e Provide us with one informed contact

within your organization. This wiil estab-

lish continuity and build confidence
leveis.

Periodic face-to-face exchanges of data

and quality improvement ideas between

your engineers and ours can heip prevent
problems before they occur.

Test correlation data is very useful. Line-

puil information and field failure reports

also help us improve product perfor-
mance.

* Provide us with as much specitic dataon
the problem as soon as possible to
speed analysis and enable us to take cor-
rective action.

e An advance sample of the devices in
question can start us on the problem
resolution before physical return of ship-
ment.

This teamwork with you will aliow us to
achieve our mutual goal of improved prod-
uct quality.

2-5

M



NOTES



Section 3
TTL User's Guide






LOGIC PRODUCTS

TTL USER’S GUIDE

INTRODUCTION

The TTL Logic devices described in this
data manual differ widely in function, com-
plexity and performance, but their elec-
trical 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 interface products.

The oidest TTL product category is the
gold-doped double-diffused type which is
made up of the 54/7400 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 54S/74S00 family of TTL products are
very high performance, high power
devices. The most popular TTL category is
the 54LS/74LS Low Power Schottky fam-
ily. These products feature the perform-
ance of the 54/74 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 test-
ing to limit voltages and currents as
shown below.

ABSOLUTE MAXIMUM RATINGS

OPERATING TEMPERATURE
AND VOLTAGE RANGES

The nominal supply voltage (Vo) for all
TTL circuits is+5.0 volts. Commercial
grade parts are guaranteed to perform
with a+5% supply tolerance (+250mV)
over an ambient temperature range of 0°C
to 70°C.

The Military grade parts are guaranteed to
perform with a+10% supply tolerance
(£500mV) over an ambient temperature
range of —-55°C to +125°C.

The actual junction temperature can be
calculated by multiplying the power dissi-
pation of the device with the thermal resis-
tance of the package and adding it to the
measured ambient temperature T, or pack-
age (case) temperature Tc. The thermal re-
sistance for the various packages in which
the TTL products are offered is specified
with the Package Information in Section 7
of this manual.

GENERAL TTL CIRCUIT
CHARACTERISTICS

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

NAND Gate Example

vee

OuTPUT

*Number of inputs depends
on the gate.

Figure 1

The phase splitter (2) provides the inver-
sion and amplification in the circuit. It
determines whether the outputs are active
level HIGH or active level LOW. The level
shifter (3) provides noise immunity be-
tween the HIGH and LOW output levels,
and minimizes the possibility of having
both HIGH level driver (4) and LOW level
driver (5) on simultaneously.

PARAMETER 54/74 548/74S 54LS/74LS

Ve supply voltage, continuous (Note a) 7.0V 7.0V 7.0V
Input voltage, continuous (Notes a and b) -0.5Vto +55V -0.5V to +5.5V -0.5V to +7.0v®
Input current, continuous - 30mA to +5mA - 30mA to +5mA - 30mA to + 1TmA
Voltage applied to HIGH outputs (Note a) -0.5Vto Ve - 0.5V to 7.0V - 0.5V to V¢
Voltage applied to “off” Open Collector outputs -0.5V to 7.0V - 0.5V to 7.0V - 0.5V to 7.0V

(Notes a and ¢)
Current into LOW standard output, continuous 30mA 40mA 15mA
Current into LOW buffer output, continuous 80mA 100mA 50mA
Operating free air temperature range (Mil) ~55°C to + 125°C
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 minimum input voltage. Exceptions are called out on individual product data sheets.

¢. 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 Vot test condition.

3-1
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TTL INPUT CONFIGURATIONS

a. MULTIPLE EMITTER TRANSISTOR c. SUSBRATE PNP INPUT TRANSISTOR
vee vee
3
S >
$ 3
- {
[ —
(o2
© —
b. PN DIODE INPUT WITH z =
KICKER TRANSISTOR Qi
vee
d. DIODE CLUSTER INPUTS
vee
>
2
o—y
K-
= = Figure 2

The level shifter (3) and HIGH level driver

(4) combine to form an emitter follower cir-
cuit that tracks the voltage at the collector
of the 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 process
devices, or a Schottky diode clamped tran-
sistor for the Schottky processed devices.
These output transistors are designed to
sink the rated fan-out current which char-
acterizes the various TTL families.

Input Circuits

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

3-2

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.

The LOW level input impedance of the
MET and diode inputs is determined by
the internal pull-up resistor. This resistor
is nominally 2KQ for 54S/74S inputs, and it
is 16KQ to 20KQ for the 54LS/74LS inputs.
Some 54L8/74LS buffer devices have sub-
strate 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 out-
put 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 dis-

advantages of each configuration are
given for reference. The different circuits
are used to optimize the functional and
performance requirements 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 resistor which
provides a means of turning off the output
transistor. The majority of the 54S/74S and
54L.S/74LS devices use a resistor-transis-
tor network which acts to square-up the
ViN-Vour transfer characteristics of the
device.

A resistive pull-up can be added to any
TTL output circuit increasing Voy to
almost V¢, but only circuits ““c,” “d,” and
“e’”” can be pulled higher than V¢, e.g., to
+ 7.0V for driving MOS circuits. Config-
urations “a” and ““b’’ have a diode associ-
ated with the resistor at the output which
clamps the output one diode drop above
Vce. This is an important consideration in
large systems where sections might be
powered down (Vcc=0). In this state, the
outputs of circuits ““a” and “b” represent
a very low impedance at a fairly low volt-
age (< 1.0V), while the outputs of circuits
“c,” “d,” and “‘e” represent a high impe-
dance and thus a logic HIGH, more appro-
priate 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 impedance is determined by a sat-
urated transistor (about 80 to 10Q). How-
ever, at very high sinking current, espe-
cially 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 struc-
ture provides a low output impedance
capable of rapidly charging capacitive
loads. However, charge and discharge cur-
rents must also flow through the V¢c and
the ground distribution networks. The V¢
and ground lines should therefore 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
togetner, but they are not designed to be
wctive simultaneously. In order to mini-
mize noise and protect the outputs from
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TTL OUTPUT CONFIGURATIONS

a. DARLINGTON

vce

AAA—

ADVANTAGE:
High ac drive capability
VoM = VcC ~ VBe atlg = 0
Small size i s share one
DISADVANTAGE:
Output cannot be pulied higher than one diods drop above VCC

b. 2-STAGE EMITTER FOLLOWER (“DARLINGTON SPLIT")
vee

ADVANTAGE:
High ac drive capability
VOH = Vcc ~ VBe atlo = 0
DISADVANTAGE:
Larger than circuil A
Output cannot be pulled higher than one diode drop above VCC

A

c. DARLINGTON WITH RESISTOR TO GROUND
vce

ADVANTAGE:
High ac drive capability
Lower VOH = (VCC — 2 VBE) increases speed
Qutputs can be pulled higher than V¢

DISADVANTAGE:

Higher dissipation
Lower noise immunity in the HIGH state

d. TRANSISTOR—DIODE
vee

ADVANTAGE:

Lowest power consumption

Small size

Outputs can be pulled higher than VCC
DISADVANTAGE:

Less ac drive capability

e. OPEN COLLECTOR

\/
cc ADVANTAGE:

Ry Bussabie, alioviz collector ANDing (Wired-OR)

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

Figure 3

TYPICAL INPUT/OUTPUT
CHARACTERISTICS

INPUT
130

-20

-10 -

voLTS
NORMAL
OPERATING
REGION
70
80—
mA
mA
60
50
LOW STATE
40
30 - [ Rsar = 82
20
10
Z
T T I I
-1 01 5 6
VOLTS
- —20 Q4 NOT
SATURATED
HIGH STATE
OUTPUT

FIGURE 4

excessive power dissipation, 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 gen-
eral ““design considerations’ are included
in this section. This is not intended to be a
thorough guideline for designing TTL sys-
tems, but a reference for some of the con-
straints and techniques to be considered
when designing the system.
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Mixing 54/74 and 54LS/74LS is less restric-
tive, and the overall system design need
not be so elaborate. Standard two sided
PC boards can be used with good, weli de-
coupled 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 in-
puts level sensitive. This is an improve-
ment over ac coupled clock inputs, but it
does not make the devices fully insensi-
tive to clock edge rates. The dc level at
which the data in the master (input sec-
tion) is transferred to the slave (output
section) is the normal threshold voltage
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 thresh-
old voltage, the internal gates and the
changing outputs start to dump current in-
to the ground lead of the device. If there
are enough internal gates or loaded out-
puts 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 period, 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 distributed on lines over
16 inches long, all of the clock inputs
should be clustered at the receiving end of
the line to avoid reflection problems at the
driving end.

Special Note

Some of the Signetics Counters and regis-
ters have been designed with a special
clock buffer that includes a small amount
of hysteresis to minimize clock edge rate
and noise problems. The LS160A, LS161A,
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LS162A, LS163A, LS364, and LS374 all
have the special clock buffers to increase
their tolerance 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 togeth-
er some general guidelines 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 between the OR-tie
connector and V¢ to establish an active
HIGH level. Only special high voltage buf-
fers can be tied to a higher voltage than
Vce. The minimum and maximum size of

the pull-up
follows:

resistor is determined as

Vec(Max) - Vo
lou = Na(lip)
Vee(Min) = Vou
N1(lon) + Na(lp)

where: lg = Minimum Ig_ guarantee or
OR-tied elements.

R(Min) =

R(Max) =

No(lj) = Cumulative maximum input LOW
current for all inputs tied to OR-
tie connection.

Ny(low) = Cumulative maximum output
HIGH leakage current for all out-
puts tied to OR-tie connection.

No(liy)= Cumulative maximum input
HIGH leakage current for all in-
puts tied to OR-tie connection.

If a resistor divider network is used to pro-
vide the HIGH level, the R(Max) must be
decreased enough to provide the required
(Vou/R(pull-down)) current.

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

LOAD CIRCUIT 1

vVce

Cr

I

Ct = Total Capacitance

SWITCHING DELTA FOR

TURN ON DELAY (Atpyy)

ANY INPUT TO OUTPUT,
VERSUS LOAD CAPACITANCE (CT)

25 l {
LOAD 3
2 2 -55°C
]
>
%
g
w '8 LOAD
& 125¢ a5
z -
;5_ // :ClAD.’i
=" - LOCADCi
1 / 1
8 e =T
| Y e ~TTonp 1
/ Wee A

T 5 / 1€ LOAD 2
] I
&
3

. | |

0 20 40 60 80 100 120 140 160 180
CT - LOAD CAPACITANCE - pf

Figure §

LOAD CIRCUIT 2 LOAD CIRCUIT 3

vee vee

cr

SWITCHING DELTA FOR
TURN OFF DELAY (AtpLy)
ANY INPUT TO OUTPUT,
VERSUS LOAD CAPACITANCE (CT)

40

35

EAS

]

30
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»
°
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\
>,
N FE T

LOAD 1 AND 3
+ 4
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Diodes should be fast recovery 1N4376 or
equivalent. External pull-up resistor Load
Circuits 2 and 3 give progressively slower
propagation 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 mini-
mize 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 Out-
put 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 splkes, non-
overlapping signals cannot normally be
guaranteed when the address is changing.

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
required for any TTL system. Generally
0.014F per synchronously driven gate and
at !least 0.1xF for each 20 gates is required
regardless of synchronization. Counters
and shift registers are especially suscep-
tible to power and ground line noise. They
should be decoupled with a 0.1xF capaci-
tor 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 de-
coupled 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 sup-
plied usually comes from a main supply.
TTL logic tends to generate current spikes
during switching due to the overlap in con-
duction of both upper and lower transis-
tors, thus creating V¢¢ noise. An on-board
regulator would not only regulate the
power supplied ot 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 cir-
cuits should not be bundled, tied, or
routed together. Instead, point-to-point
wiring should be used, preferably above a
ground plane which reduces coupling be-
tween conductors.

Single line wire interconnections should
not exceed two feet; for wires longer than

TTL DRIVING TWISTED PAIR

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 impe-
dance of an open wire over a ground plane
is about 150Q, while for twisted pairs of
#26 wire the impedance is about 1209. For
added protection against crosstalk, coax-
ial cables can be used but coaxial cables
having very low characteristic impedances
are difficult to drive. For best perform-
ance, coaxial cables with a characteristic
impedance Rp of 100Q 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 characteris-
tic impedance. One method is shown in
Figure 6 where the output of the line is
tied to V¢ through aresistor equivalent to
the characteristic impedance 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.

Ro = CHARACTERISTIC
IMPEDANCE OF LINE

DATA IN

ENABLE

TWISTED PAIR
OR COAX =—

Ra = RB = 2Zo
Ro = Zo

Figure 6

vce vee

Ro

Re

out

STROBE

et
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Clamp Diode Effect on Negative
Input Voltages

All Signetics TTL circuits are provided
with clamp diodes on the device inputs to
minimize negative ringing effects. These
diodes should not be used to clamp nega-
tive dc voltages or long duration negative
pulses especially for 54LS/74LS product.
If the input voltage of an LS device is
taken more than 0.5 volts negative (refer-
enced to the device ground terminal) for
more than 0.5 micro-seconds, it is pos-
sible to activate a parasitic circuit com-
ponent which can cause the HIGH level
output of that gate to degrade sufficiently
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 ac-
tive HIGH NAND or AND inputs should be
maintained at a voltage greater than 2.7V,
but not exceeding the Absolute Maximum
Rating. This eliminates 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. Theactive
HIGH inputs should be tied through a
resistor of from 1K to 10KQ to V¢c. The
unused active HIGH LS inputs can be
tied directly to V¢, 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 cir-
cuit is not exceeded. Note that the
LOW level fan out is not increased by
this connection because the inputs
share a common base pull-up resistor.

NOTE

For 54L.S/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.
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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 out-
put 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 be-
ing paralieled 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.

Isolation Diodes

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

Input Loading and Output Drive
Characteristics

The logic levels of all the TTL products are
fully compatible with each other. How-
ever, the inputs loading and output drive
characteristics of each of these families is
different and must be taken into consider-
ation when mixing the TTL families in a
system. Table | shows the relative drive
capabilities of each family for the Com-
mercial 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 54S/74S and 54/74F are designed
with relatively low input and output impe-
dances. The speed of these devices is deter-
mined primarily by fast rise and fall times inter-
nally 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 transi-
tions. Signal line noise is generated by the fast
output transitions and the relatively low output
impedances, which tend to increase reflec-
tions.

The noise generated by these 54S/74S and
54/74F devices can only be tolerated in sys-
tems designed with very short signal leads,
elaborate ground planes, and good, well de-
coupled power distribution networks. Mixing
the slower TTL families like 54/74 and 54LS/
74LS with the higher speed families is also
possible but 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 impe-
dances. The low power Schottky 54LS/74LS
family is especially sensitive to induced noise
and must be isolated as much as possible from
the 54S/74S and 54/74F devices. Separate or
isolated power and ground systems are re-
commended, and the LS input signal lines
should not run adjacent to lines driven by 54S/
74S and 54/74F devices.

NUMBER OF LOADS DRIVEN
DRIVING 8200
DEVICE AND
74F 74LS 74 748 9300 82500

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 12.5 10 12 50
74S Buffer 100 150 37.5 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
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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

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

—1.0V). values.

vVee Supply voitage: The range of power supply volt- lcc Supply current: The current flowing into the Vcc
age over which the device is guaranteed to oper- supply terminal of the circuit with specified input
ate within the specified limits. conditions and open outputs. Input conditions are

chosen to guarantee worst case operation unless

VIK Input clamp voltage: The most negative voltage at specified.
an input when the specified current is forced out of
that input terminal. This parameter guarantees the ] Input leakage current: The current flowing into
integrity of the input diode intended to clamp nega- an input when the maximum allowed voltage is
tive ringing at the input terminal. applied to the input. This parameter guarantees

the minimum breakdown voltage for the input.

VIH Input HIGH voltage: The range of input voltages
recognized by the device as a logic HIGH. hH Input HIGH current: The current flowing into an

input when a specified HIGH level voltage is ap-

VIH(Min) Minimum input HIGH voltage: This value is the plied to that input.
guaranteed input HIGH threshold for the device.

The minimum allowed input HIGH in a logic sys- he Input LOW current: The current flowing out of an
tem. input when a specified LOW level voltage is ap-
plied to that input.

ViL Input LOW voltage: The range of input voltages
recognized by the device as a logic LOW. IoH Output HIGH current: The teakage current flow-

ing into a turned off open collector output with a

ViL(Max) Maximum input LOW voltage: This value is the specified HIGH output voitage applied. For de-
guaranteed input LOW threshold for the device. vices with a pull-up circuit, the IoH is the current
The maximum allowed input LOW in a logic sys- flowing out of an output which is in the HIGH state.
tem.

loL Output LOW current: The current flowing into an

M Measurement voltage: The reference voltage output which is in the LOW state.
level on ac waveforms for determining ac perfor-
mance. Usually specified as 1.5V for most TTL los Output short-circuit current: The current flowing
families, but 1.3V for the Low Power Schottky out of an output which is in the HIGH state when
54L.S/74LS family. that output is short circuit to ground.

VoH(Min Output HIGH voltage: The minimum guaranteed 10ZH Output off current HIGH: The current flowing into
HIGH voltage at an output terminal for the speci- a disabled 3-state output with a specified HIGH
fied output current IpH and at the minimum Voo output voltage applied.
value.

lozL Output off current LOW: The current flowing out

VoL (Max Output LOW voltage: The maximum guaranteed of a disabled 3-state output with a specified LOW
LOW voltage at an output terminal sinking the output voltage applied.
specified load current IQ|.

VT4 Positive-going threshold voltage: The input
voltage of a variable threshold device which
causes operation according to specification as
the input transition rises from below V1—(Min).

VT- Negative-going threshold voltage: The input

voltage of a variable threshold device which
causes operation according to specification as
the input transition falls from above VT4 (Max).
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AC SWITCHING PARAMETERS AND DEFINITIONS

fMAX

tPLH

tPHL

tPHZ

tPLz

tpzH

The maxi clock freq y: 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 de-
fined 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 de-
fined HIGH level to the defined LOW level.

Output disable time from HIGH level of a 3-
state output: The delay time between the speci-
fied reference points on the input and output volt-
age waveforms with the 3-state output changing
from the HIGH level to a high impedance “off”
state.

Output disable time from LOW level of a 3-
state output: The delay time between the speci-
fied reference points on the input and output volt-
age 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.
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tpzL

trec

tTLH

tTTHL

trtf

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.

Hold time: The interval immediately following the
active transition of the timing pulse (usually the
clock pulse) or following the transition of the con-
trol input to its latching level, during which inter-
val the data to be recognized must be maintained
at the input to ensure its continued recognition. A
negative hold time indicates that the correct log-
ic level may be released prior to the active transi-
tion of the timing pulse and still be recognized.

Setup 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 main-
tained at the input to ensure its recognition. A
negative setup 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 time between the specified ref-
erence points on the leading and trailing edges of
a pulse.

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, thatis changing from
LOW to HIGH.

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

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

54/7400, LS00, SO0

Quad Two-Input NAND Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7400 9ns 8mA
74LS00 9.5ns 1.6mA
74S00 3ns 15mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vec=5V £5%;Ta=0°Cto +70°C | Vec=5V =10%; T4 = ~55°Cto +125°C
R N7400N e  N74LSOON
Plastic DIP N74S00N
. N74LS00D
Plastic SO N74S00D
) S5400F . S54LS00F
Ceramic DIP S54S00F
S5400W . S54LS00W
Flatpack S54500W
LLCC S54LS00G
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54174 54/74S 54/74LS
h ’: : A, B Inputs 1ul 1Sul 1LSul
H H L Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE
L = LOW voitage level Where a 54/74 unit load (ul) is understood to be 40uA Iy and — 1.6mA 1j , a 54/74S unit load (Sul) is 50uA Iy and
—2.0mA ), and 54/74LS unit load (LSul) is 20xA |y and —0.4mA 1.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -
3
0 7] vee ;-_—_;D”‘Y“" 2 & p=
3 iz SO =S
& @
A 10
40 D r
] ] ]
A
anp [7 7 '?:DD_L 24
7] (5] 13—B " T 11
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GATES 54/7400, LS00, SO0

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

54/7400 54/74LS00 54/74S00
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Vee=MIN, Vi = MIN, Mil 24 3.4 25 3.4 2.5 3.4 Vv
OH output voltage | Vi =MAX, loq=MAX [Com'l | 2.4 3.4 27 3.4 27 3.4 v
| MAX Mil 0.2 0.4 0.25 0.4 0.54 \
LOW-level Vee=MIN, | foL= T
VoL output voltage | Vy, = MIN Com’l 0.2 0.4 0.35 0.5 0.5 \
loo=4mA | 74LS 0.25 0.4 \
Vik :,';‘,’t‘;tg?a’“p Voe=MIN, I = I -15 -15 12| v
Input current V=55V 1.0 10 | mA
I, at maximum Voo = MAX
input voltage V,=7.0V 0.1 mA
HIGH-level V=24V 40 A
| . Vce = MAX
" input current cc V,=2.7V 20 50 WA
| LOW:-level v MAX V,=0.4V -1.6 -04 mA
' input current ce= V,= 0.5V -20| mA
| Short-circuit v MAX Mil -20 -55 -20 -100 | —40 -100 | mA
©S output current? ce= Com'l | —18 55 | —20 —~100 | - 40 -100 | mA
locn  eaputs 4 | 8 08 | 16 10 | 16 | mA
Supply current HIGH
ICC (total) VCC =MAX Outputs
| u
et ow 12 22 24 4.4 20 36 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM
recommended operating conditions for the applicable type
2. All typical values are at Voo =5V, T = 25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Voyt= + 0.5V and Voo = 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. v m m
4. VoL = +0.45V MAX for 545 at To = + 125°C only. IN L I
'PHL’] "PLH’I
Vp = 1.3V for 54LS/74LS, V= 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, V¢c=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, =15pF, R  =400Q | C, =15pF, R  =2kQ | C_=15pF, R =2800Q UNIT
Min Max Min Max Min Max ’
teLH . 22 15 45
tons Propagation delay Waveform 1 15 15 50 ns




LOGIC PRODUCTS

GATES 54/7400, LS00, S00

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

PARAMETER 54 54LS 54S 74 74LS 74S UNIT
Voe Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v
-05to -05to ~-0.5to -05to -05to -05to
Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
-30to -30 to -30to - 30 to -30 to - 30 to
hn Input current +5 1 +5 +5 1 +5 mA
v Voltage applied to output in HIGH -05to -05to -05to -0.5to -05to -05to v
our output state +Vee +Vee +Vee +Vee +Vee +Vee p
Ta Operating free-air temperature range -55to + 125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max Min | Nom | Max Min | Nom | Max
Mil 45 5.0 5.5 4.5 5.0 5.5 45 5.0 5.5 Vv
Vee Supply voltage
Com’l | 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 \
Vi HIGH-level input voltage 2.0 2.0 2.0 \"
. Mil +0.8 +0.7 +0.8 \
ViL LOW-level input voltage
Com’l +0.8 +0.8 +0.8 \'
hk Input clamp current -12 - 18 -18 mA
lon HIGH-level output current - 400 - 400 - 1000 uhA
Mil 16 4 20 mA
lou LOW-level output current
Com’| 16 8 20 mA
T o ting § it ¢ Mil -55 +125| -55 +125| -55 +125 °C
erating free-air temperature
A perating P Com'l| 0 70 | o 70 | o 70 °c
NOTE
VjL= +0.7V MAX for 54S at T = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90%Y ' W | Feow AMP (V)
vce vee
3 NEGATIVE | KVM M
PULSE N o
RL 10% 10% ov
PULSE AN D.UT vour — I——'THL(") TLH(t) —= r—
GENERATOR o
— 'o-—lnnllr) THL—
AMP (V)
90% 90%-)
RT CL D POSITIVE
PULSE VM vm
:[ 10%A - Ew% ov
- = = I - Vp = 1.3V for 54LS/74LS; Vpy = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vo see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trum | tTHL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0v 1MHz 500ns ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoy of Pulse Generators 54LS/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 30V 1MHz 500ns 25ns | 25ns
tTLH. tTHL Values should be less than or equal to the table entries.
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LOGIC PRODUCTS

GATE

Quad Two:-Input NAND Gate (Open Collector)

54/74L501

TYPE

TYPICAL PROPAGATION
DELAY

TYPICAL SUPPLY CURRENT
(Total)

74LS01

16ns

1.6mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Ve =5V £5%; To=0°Cto +70°C | Voo =5V £10%;Tp= —55°C to +125°C
Plastic DIP N74LSO1N
Plastic SO N74LS01D
FUNCTION TABLE
INPUTS OUTPUT

A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

L L : PINS DESCRIPTION 54/74LS

:_" ’: H A B Inputs 1LSul

H H L Y Output 10LSul

NOTE
Where a 54/74LS unit load (LSul) is 20uA ljy and - 0.4 mA I} .

H = HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

0] [14] Vee 23::D°_v’ j & QL‘
=0 A D ST w S
E@ E e[ T ope
o @g N v - ops
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LOGIC PRODUCTS

GATE

54/74LS01

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

PARAMETER 54LS 74LS UNIT
Vee Supply voltage 7.0 7.0 Vv
Vin Input voltage -05t0 +7.0 -05to +7.0 Vv
m Input current -30to +1 -30to +1 mA
Vout Voltage applied to output in HIGH output state -051t0 + Ve —-0.5t0o + Ve \"
Ta Operating free-air temperature range —-55to + 125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS
PARAMETER UNIT
Min Nom Max
v Supply volta Mil 45 5.0 5.5 \%
u v e
ce Ppiy voliad Com'l 4.75 5.0 5.25 v
Vi HIGH-level input voltage 20 v
) Mil +0.7 \
Vi LOW-ievel input voltage
Com’l +0.8 \Y
Ik Input clamp current -18 mA
Vou HIGH-level output voltage 5.5 \
Mil 4 mA
loL LOW:-level output current
Com’l 8 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
o\ | tw | foonr AMP (V)
vce vce
NEGATIVE | XYM M
PULSE N
oL 10% 10%4 o
PULSE N b vour L'THL(‘I) ATLH(t) — —
GENERATOR uT
1TLH(t) 'THL(H)—j
AMP (V)
90% 90%
RT cL POSITIVE
PULSE vm vm
10% 'w | 10% ov
- = - - = Vpm = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R, = Load resistor to Vi, see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trim | tTHL
C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for vaiue
Ry = Termination resistance should be equal to ZgT of Pulse Generators S4LSI74LS 3ov 1MHz 500ns 15ns | 6ns
t7LH. tTHL Values should be less than or equal to the table entries 54S/74S 30V 1MHz 500ns 25ns | 2.5ns

4-5

I~



LOGIC PRODUCTS

GATE 54/74L501

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

54/74LS01
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
low HIGH:-level output current Vee=MIN, Vi = MAX, Vo = 5.5V 100 pA
Mil 0.25 0.4 Vv
loL = MAX
VoL LOW:-level output voltage Vee=MIN, Viy=MIN Com’l 0.35 0.5 \
loL=4mA 74LS 0.25 0.4 v
Vik Input clamp voltage Vee=MIN, =1k -15 \
I !nput current at maximum Voo = MAX, V,= 7.0V 0.1 mA
input voltage
m HIGH-level input current Veo=MAX, V=27V 20 A
[ LOW:-level input current Voo = MAX, V|=0.4V -04 mA
| | v MAX lccn  Outputs HIGH 0.8 1.6 mA
t (tot =
lecc  Supply current (total) ce lccL Outputs LOW 24 44 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are are Vg =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
VIN Ym m

L'PHL‘I L‘PLH"

Vm = 1.3V for 54LS/74LS, V)4 = 1.5V for all other TTL families.

Waveform 1

AC CHARACTERISTICS T,=25°C, Vcc=5.0V

54L.S/74LS
PARAMETER TEST CONDITIONS | C_=15pF, R =2kQ UNIT
Min Max
teLn . 32
Propagation delay Waveform 1 ns
tpHL 28
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LOGIC PRODUCTS

GATES

54/7402, LS02, S02

Quad Two-Input NOR Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7402 10ns 11mA
741802 10ns 2.2mA
74502 3.5ns 22mA
ORDERING CODE
COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%; Ty =0°Cto +70°C | Voc =5V £10%; Ty = —55°Cto +125°C
. N7402N ¢  N74LS02N
Plastic DIP N74S02N
Plastic SO N74LS02D e+ N74S02D
Ceramic DIP S54802F . S54LS02F
Flatpack S§54S02W . $54L.802W
LiCC 554L.802G
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L 'C PINS DESCRIPTION 54/74 54/74S 54/74LS
L H
H L L A B Inputs 1ul 1Sul 1LSul
H H L Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40uA Ijy and — 1.6mA 1}, , a 54/74S unit load (Sul) is 50xA Iy and
—2.0mA Iy, and 54/74LS Unit load (LSul) is 204A ||y and — 0.4mA Iy
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 3
3 21 1
] mA 2ED°_Y ! = -
E@ | A 5]
4= A - D= o =
& 1l A 8
EE: %) 2] D>t ) 10
E’_J @E A
1 Y Y
ano (7] o 8] Dt 12| P~

N



LOGIC PRODUCTS

GATES

54/7402, LS02, S02

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

PARAMETER 54 54LS 54S 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v
-05t0 | -05t0 | -05t0 | —05t0 | -05t0 | —05to
Vin Input voltage +55 +7.0 +55 +55 +7.0 +55 v
-30 to -30 to -30 to —-30 to -30 to - 30 to
hn Input current +5 +1 +5 +5 +1 +5 mA
v Voltage applied to output in HIGH -05to -05to -0.5to -0.5to -05to -0.5to v
out output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S )
PARAMETER - UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 55 "
Vee Supply voltage

Com’l | 4.75 5.0 525 | 4.75 5.0 525 | 475 5.0 5.25 v

Vi HIGH-level input voltage 2.0 2.0 2.0 v
) Mil +0.8 +0.7 +08 v
Vi LOW-level input voltage -

Com’l +0.8 +0.8 +08 v
hk Input clamp current -1z -18 -18 mA
lon HIGH-level output current - 400 - 400 - 1000 uA

Mil 16 4 20 mA
loL LOW:-level output current

Com’l 16 8 20 mA-

) . Mil -55 +125 | -55 +125 | -55 +125 °C
Ta Operating free-air temperature -
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
= | tw | Yamor— AMP )
vee vee
NEGATIVE | VM ™
PULSE
AL 10% 10% ov
putse  |om oor L& — L—tmuw I R
GENERATOR — ,_,.mm,, THL —| e
AMP (V)
90% 90%
RT CL [} POSITIVE
PULSE vm vm
I 10% | w N R19% oy
= = = = = = Vpm =13V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS AMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vg; see AC CHARACTERISTICS for value. Amplitude | Rep. Rats | Pulse Width | triw | 'THL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54LS/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns

tTLH: tTHL Values should be less than or equal to the table entries.
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LOGIC PRODUCTS

GATES

54/7402, LS02, S02

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

s 54/7402 54/74LS02 54/74502
PARAMETER TEST CONDITIONS - > - UNIT
Min | Typ? | Max Min | Typ Max Min | Typ? | Max
v HIGH-level Vee=MIN, V, = MAX, Mil 2.4 3.4 25 3.4 25 3.4 Vv
OH output voltage lon = MAX Com'l| 24 | 34 27 | 34 27 | 34 v
| MAX Mil 02 04 0.25 0.4 0.54 \
LOW:-level Vee=MIN, | o= ;
Voo output voltage | Vi, = MIN Com’l 0.2 0.4 0.35 0.5 0.5 \Z
loL=4mA | 74LS 025 | 04 v
Input clamp
Vik vo?tage Veo=MIN, 1=l -15 -15 -12| v
Input current V,=5.5V 1.0 1.0 | mA
I, at maximum Ve = MAX
input voltage Vi=7.0vV 0.1 mA
HIGH-leve! V=24V 40 rA
"M input current | Yeo=MAX
input curren V=27V 20 50 uA
LOW-level V,=0.4V -1.6 -04 mA
|IL ; t t Vcc = MAX
input curren V,=05V -20 | mA
Short-circuit Mil | -20 -55 | —20 -100 | —40 -100 | mA
los tout 3 Voo = MAX .
output curren Com’l| —18 -55 -20 —100 | —40 —-100 { mA
Outputs
| 8 16 1.6 3.2 17 29 mA
.. SupplyCurrent | _ ... CCH  HIGH
ce (total) cc= A Outputs
|
. CcCL LOW 14 27 28 5.4 26 45 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. Igg is tested with Vo= +0.5V and Voo = Vg 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. v, M m
4. VoL = +0.45V MAX for 548 at T = +125°C only. IN L l
‘PHL‘1 <'PLN>|
V°‘"_U
Vp = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, V¢c=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C,=15pF, R_=4000 | C_=15pF, R_=2ke | C_=15pF, R, =280 | UNIT
Min Max Min Max Min Max
tpLm ) 22 15 5.5
tor Propagation delay Waveform 1 15 15 55 ns
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LOGIC PRODUCTS

GATES

54/7403, S03
Quad Two-Input NAND Gate (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
35ns (tp )
7403 8nS (tprry) 8mA
5ns (tp )
74503 4505 (o) 13mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Voc =5V £10%;Tp= ~55°Cto +125°C
Plastic DIP N7403N . N74S03N
Plastic SO N74S03D
Ceramic DIP S5403F
Flatpack S5403W
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74 54/74S
L H H
H L H A B Inputs 1ul 1Sul
H H L Y Qutput 10ul 10Sul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A I;y and — 1.6mA Iy, a 54/74s unit load (Sul) is 504A Iy and
- 2.0mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A 1
3
O] [4] Vee ;ED“‘Y" 4 &0
4 QF =D o ope
- - jo—A 19
=] 0 QEDD—!B ) o pt
124 Y _12]
ano (7] o o D 23 " opt




LOGIC PRODUCTS

GATES 54/7403, S03

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

PARAMETER 54 54S 74 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \
-05to -05to - 0.5 to -05to
Vi Inputvoltage +55 +55 +55 +55 v
™ Input current ~30 to -30 to -30 to -30to mA
+5 +5 +5 +5
. . -05to -05to -05to -05to
Vout Voltage applied to output in HIGH output state +Veo +Vee +Vee +Vee \
Ta Operating free-air temperature range -55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIO: IS
PARAMETER S4i74 Sa748 UNIT
Min Nom Max Min Nom Max
v Supol " Mil 45 5.0 55 45 5.0 5.5 v ==
u voltage
ce pRly voltag Com’| | 475 5.0 5.25 4.75 5.0 525 v 4
V4 HIGH-level input voltage 20 20 \' ===
y LOW-level i t voit. Mil +0.8 +08 )
-level input voltage
v P ¢ Com’l +0.8 X +0.8 \
Ik Input clamp current -12 - 18 mA
Vou HIGH-level output voltage 55 55 \
Mil 16 20 mA
loL LOW:-level output current
Com’l 16 20 mA
. . Mil -55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
90%Y ‘ W P AMP (V)
\Z vce
TC NEGATIVE | XYM M
PULSE
AL 10% 10% 4 ov
cuse | oW vour — Lmuun rintn—]
GENERATOR puT.
= TLHtY) ITHLOH) —] fom
AMP (V)
90% 90 %)
RY cL POSITIVE
PULSE vm vm
10%" | W | K 10% ov
= = = = - Vi = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL famiiies
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor 1o Vig: see AC CHARACTERISTICS for value Amplitude | Rep. Rete | Pulse Width | tin | tTHL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS 54/74 3.0v 1MHz 500ns ns 7ns
TICS for value
Ry = Termination resistance should be equal to Zgyt of Pulse Generators S4LS/74LS 3.ov 1MHz 500ns ons | &ns
TLH TTHL Values should be less than or equal to the table entries 545/74S 30V MMz 500ns 25ns 25ns
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LOGIC PRODUCTS

GATES 54/7403, S03

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

54/7403 54/74S03
PARAMETER TEST CONDITIONS' - UNIT
Min | Typ? | Max | Min | Typ? | Max
loH HIGH-level output current Vee=MIN, V, = MAX, Vo =5.5V 250 250 A
\" LOW:-level output volt \" MIN, V MIN, | MAX Mi 02 04 95 v
-level output voltage = , = , =
oL P g ce H o Com'l 02 | 04 05
Vi Input clamp voltage Vec=MIN, || =1k -15 -1.2 \"
Input current at maximum _ _
I input voltage Vee = MAX, V=55V 1.0 1.0 mA
. V=24V 40 A
(™ HIGH-level input current Ve = MAX
V=27V 50 A
. V,=0.4V -16 mA
he LOW:-level input current Vee = MAX
V,=0.5V -20| mA
lcch Outputs HIGH 4 8 6 132 | mA
lec Supply current (total) Ve = MAX
leeL Outputs LOW 12 22 20 36 mA
NOTES » » AC WAVEFORM
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, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
Vin A"} M

Vpm = 1.3V for 54LS(74LS, V) = 1.5V for all other TTL families

Waveform 1
AC CHARACTERISTICS T,=25°C, V=50V
54/74 54/74S
PARAMETER TEST CONDITIONS C_=15pF, R =400Q C_=15pF, R =280Q UNIT
Min Max Min Max
teLH . For 54/7403 only, R = 4kQ 45 7.5
teHL Propagation delay for tp . Waveform 1 15 7.0 ns




LOGIC PRODUCTS

INVERTERS

54/7404, LS04, S04
Hex Inverter
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7404 10ns 12mA
74L.S04 9.5ns 2.4mA
74504 3ns 22mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;To=0°Cto +70°C | Ve =5V £10%; T, = —55°Cto + 125°C
. N7404N e N74LS04N
Plastic DIP N74S04N
Plastic CO N74LS04D -« N74S04D
i S5404F . S54LS04F
Ceramic DIP S54S04F
S5404W . S54LS04W
Flatpack S$54504W
LLCC S54L.S04G
FUNCTION TABLE
NPUT OUTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A Y PINS DESCRIPTION 54/74 54/74S 54/74LS
L H A Input 1ul 1Sul 1LSul
H L Y Output 10ul 10Sul 10LSul
NOTE

H = HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

Where a 54/74 unit load (ul) is understood to be 404A ljy and — 1.6mA Iy, a 54/74S unit load (Sul) is S0uA Iy and

—20mA Ij, and 54/74LS unit load (LSul) is 20xA |y and ~ 0.4mA I} .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

%j %Vcc
A~ Y
Y o
17 oh
an [7] ‘Z:E

- 1 b2
= 3
-1 6
-3 X3
- b 10

13 12




LOGIC PRODUCTS

INVERTERS

54/7404, LS04, S04

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

PARAMETER 54 54LS 54S 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 Vv
-0.5to -0.5to -05to -05to -05to -05to
Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
-30 to ~-30to -30to -30 to -30to -30 to
In Input current +5 1 +5 +5 +1 +5 mA
v Voltage applied to output in HIGH -05to -0.5to -05to -0.5to -05to -05to v
out output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74s
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 45 5.0 5.5 45 5.0 55 45 5.0 5.5 \
Vee Supply voltage -
Com'l | 4.75 5.0 525 | 475 5.0 525 | 4.75 5.0 5.25 \
Vi HIGH-level input voltage 2.0 20 20 Vv
' Mil +0.8 +0.7 +0.8 \Y%
Vi LOW:-level input voltage
Com’l +0.8 +0.8 +0.38 \"
ik Input clamp current -12 -18 -18 mA
loH HIGH-level output current - 400 - 400 - 1000 A
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
) . Mil - 55 +125 | -55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com'l 0 70 0 70 0 70 °C
NOTE
ViL= +07V MAX for 84S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90%Y f W | 0% AMP V)
vece vce
NEGATIVE \}\V:' M
PULSE N o
AL 10% 10% ov
PULSE PN o vour — mem Ammm——l b
GENERATOR uT.
— Ic—m_uur) THUD—{ |
AMP (V)
90% 90%-)
RT cL D POSITIVE
PULSE vm vm
T 10°/9Af . X 10% ov
= = = == = Vi = 1.3V tor 54LS/74LS. Vy = 1.5V for all other TTL families
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vog: see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | tTim | THL
C| = Load capacitance includes jig and probe capacitance, see AC CHARACTERIS- 54/74 3.0v TMHz 500ns 7ns 7ns
TICS tor value
Ry = Termination resistance should be equal 1o ZgyT of Pulse Generators 54LS/74LS 3.0V 1MHz 5C0ns 15ns 6ns
D =Diodes are 1IN916, 1N3064. or equivalent 545/74S 30V 1MHz 500ns 25ns | 25ns

tTLH- 'THL Values should be less than or equai to the table entries
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LOGIC PRODUCTS

INVERTERS 54/7404, LS04, S04

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

54/7404 54/74LS04 54/74S04
PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Voo =MIN, Vi = MAX, | Mil 2.4 3.4 25 3.4 25 3.4 \
O output voitage lon=MAX Com’l | 24 | 34 27 | 34 27 | 3.4 v
RV Mil 02 | 04 025 | 04 0.5¢ \
LOW:-level Vee=MIN, | o= ;
Vou output voltage | Vy, = MIN Com’l 0.2 0.4 0.35 0.5 0.5 \
lou=4mA | 74LS 0.25 0.4 Vv
Input clamp _ _ _
Vik voltage Vee=MIN, =1k 1.5 -15 -1.2 \
Input c'urrent V,=5.5V 1.0 1.0 mA
I, at maximum Voo = MAX
input voltage V,=7.0V 0.1 mA
HIGH-level V=24V 40 A
| X Vee = MAX
™™ input current ce V=27V 20 50 | uA
LOW-level V,=0.4V -16 -0.4 mA
e t t Vceo = MAX
input curren V,=0.5V -2.0 mA
Short-circuit Mil -20 - 58 -20 —-100 | —40 -100 mA
los tput 13 Veeo = MAX -
output curren Com'l | — 18 -55 | -20 -100 | —40 —-100 | mA
Outputs
| 6 12 1.2 24 15 24 mA
Supply current CCH  HIGH
lec (total) Veo=MAX Outputs
|
ol ow 18 33 3.6 6.6 30 54 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
ded op! ] 18 for the type.
2. All typical values are at Voo =5V, T =25°C. WAVEFORM FOR INVERTING OUTPUTS
3. Igg is tested with Vot = + 0.5V and Voo = 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. : v Vum Ym
4. Vo= +0.45V MAX for 54S at Tp = + 125°C only. N L |
'N-u." "PLN’]
VM = 1.3V for 54LS/74LS, V= 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Vec=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C =15pF, R, =4000 | C_ =15pF, R, =2kQ | C = 15pF, R =280Q UNIT
Min Max Min Max Min Max
tont Propagation delay Waveform 1 15 15 50 ns




LOGIC PRODUCTS
S R e ——

INVERTERS

FUNCTION TABLE

INPUT OUTPUT
A Y
L H
H L

54/7405, LS05, S05
Hex Inverter (Open Collector)
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
40ns (tp p)
7405 80 (tpro) 12mA
17ns (tp w)
74LS05 15ns (tar) 2.4mA
74505 5ns (teun) 20mA
4.5ns (tpy)

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES |y _5v 25%;T,=0°Clo +70°C | Voo =5V = 10%; Ty = — 55°C to + 125°C
. N7405N e  N74LSO5N
Plastic DIP N74SO05N
Plastic SO N74LS05D e N74S05D
Ceramic DIP

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74 54/74S 54/74LS
A Input 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul

H=HIGH voitage |

evel

L = LOW voltage level

PIN CONFIGURATION

NOTE

Where a 54/74 unit load (ul) is understood to be 404A Iy and — 1.6mA 1), a 54/74S unit load (Sul) is SOyA Iy and

—2.0mA i), and 54/74LS unit load (LSul) is 204A Ijy and —0.4mA 1) .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

elalcicizizls!

@ Lo Lo
(999

L=l el B B

4JVee

b

o w -

TYYYTY

F

o

0

lo lo fo |

LELE

11 1

4

lz |

4

oo o o ||
ki
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LOGIC PRODUCTS

INVERTERS

54/7405, LS0S, S05

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

PARAMETER 54 54LS 548 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v
-05to -05to -05to -05to -05to -05to
Vi Input voltage +55 +7.0 +55 +55 +70 +55 v
-30to -30to -30to -30to -30to - 30 to
hn Input current +5 +1 +5 +5 +1 +5 mA
v Voltage applied to output in HIGH -05to -05to -0.5to -05to -05to -05to v
out output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -551t0 + 125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
) 54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 45 5.0 5.5 45 5.0 5.5 45 5.0 5.5 v
Vee Supply voltage
Com’l | 4.75 5.0 525 | 475 5.0 525 | 4.75 5.0 5.25 v
Vi HIGH:-level input voltage 2.0 20 2.0 v
. Mil +0.8 +0.7 +0.8 Vv
Vi LOW-level input voltage
Com’l +0.8 +0.8 +08 \
ik Input clamp current -12 -18 -18 mA
Vou HIGH-level cutput voltage 55 5.5 5.5 v
Mil 16 4 20 mA
loL LOW-level output current
Com’i 16 8 20 mA
. . Mil -55 +125 | -55 +125| -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
oY | W | feo% AMP ™)
vee vce
NEGATIVE | XYM M
PULSE
AL 10% 10% ov
rose | N oot vour — L—ImL(ll) mnuo—J l—
GENERATOR R
— ;«mu(m tmum—~| -
AMP (V)
90% 90%.
AT cL POSITIVE
PULSE VM vMm
10% - 10% ov
= = - = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL tamilies.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
AL = Load resistor to Vg see AC CHARACTERISTICS for value. Ampiitude | Rep. Rate | Pulse Width | trim | 'THL
Cy = Load capacitance inciudes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0V 1MHz 500ns 7ns 7ns
TICS for vaiue. Y
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
tTLH. tTHL Values should be less than or equal to the table entries. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns




LOGIC PRODUCTS

INVERTERS 54/7405, LS0S, S05

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

54/7405 54/74LS05 54/74S05
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
lom ’C;’L:?p:'t'ecvﬂren | Voo =MIN, Vi = MAX, Vo, =55V 250 100 250 | 4A
I MAX Mil 0.2 0.4 0.25 0.4 2 0V
LOW-level Vee=MiIN, | loL= . - .
VoL output voltage | V.o = MIN Com'l 02 | 04 035 | 05 C: v
lo=4mA | 74LS 0.25 0.4 v
Vik \I,r;?tl:gz]amp Vee=MIN, I= I -15 -15 -12| Vv
Input current V,=55V 1.0 1.0 | mA
I at maximum Ve = MAX
input voltage V,: 7.0V 0.1 mA
. V=24V 40 A
I _HIGH level Voo = MAX | M
input current V=27V 20 50 »A
. V,=04V -16 -04 mA
e !.OW level Voo = MAX |
input current V,=0.5V -20| mA
Outputs
| 6 12 1.2 24 9 19.8 mA
Supply Current CCH  HIGH
Iee Vo = MAX
(total) | Outputs
ot ow 18 33 3.6 6.6 30 54 mA
NOTES AC WAVEFORM

1. For conditions shown as MIN or MAX, use the appropriate value specitied under
recommended operating conditions for the applicable type.

2. All typical values are at Voo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS

L'PHL’I L‘Pm-l

VM = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.

Waveform 1
AC CHARACTERISTICS T,=25°C, Vg =50V
54/74 54/74LS 54/748
PARAMETER TEST CONDITIONS | C =15pF, R, =4000 | C =15pF, R =2kQ | C_ =15pF, R =2802 | UNIT
Min Max Min Max Min Max
) For 54/7405 only,
teLH Propagation delay R_ = 4kQ for tp 4. 55 gg 75 ns
tenL Waveform 1 5 7.0
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54/7406, 07

e e e = T T P
’06 Hex Inverter Buffer/Driver (Open Collector)
’07 Hex Buftfer/Driver (Open Collector)

FUNCTION TABLE

TYPE

TYPICAL PROPAGATION

TYPICAL SUPPLY CURRENT

DELAY (Total)
10nS (tp )

7406 1508 (tpn) 31mA
6ns (tp )

7407 2008 (tpy) 25mA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Ve =5V £5%; To=0°Cto +70°C | Ve =5V £10%;To= —55°C to + 125°C
Plastic DIP N7406N . N7407N
Plastic SO N7406D o N74070

'06 '07
NPUT | 0UTPUT | INPUT | OUTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A Y A Y PINS DESCRIPTION 54/74
H L H H A Input 1ul
L H L L Y Output 10ul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 4G,A ljy and —~ 1.8mA | .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1 [14] Vee
4 o
%ﬁ ﬂ*ﬂ] 06 07 '06 07
06 7 1] A Y A Y
Ejﬁ@ e T I e T el
] 5] AD Y AD Y
anp (7] ﬁ 3 ’ ) ’ ) =3 ol -3 ol s
s—ibo——v-s 5—’3->—Ls 5] oy gl oy 2
1 4] Vee 9 8 _9 8
[Zj iqa 9__AD°_V_B g_AD_YB -— O P — O =
Ej 12 11—A><>-—!4m 11_A.>_Lw — O P — o
07 E ﬁtﬁ] A _13] Q .12 _13] Q | 12
5] m| 1 Y12 134 Y 12
4y B ||
anD [7] B
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LOGIC PRODUCTS

INVERTER/BUFFER/DRIVERS 54/7406, 07

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

PARAMETER 54 74 SNIT
Vee Supply voltage 7.0 7.0 Vv
Vin Input voltage -05to +55 —05to +55 2
hn Input current ~30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05t0 +30 -05to +30 "
Ta Operating free-air temperature range —-55to +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74
PARAMETER UNIT
Min Nom Max
v s | it Mil 4.5 5.0 5.5 \"
cc upply voltage 8
Com’l 4.75 5.0 5.25 v
Viy HIGH-level input voltage 2.0 \
) Mil +0.8 \
ViL LOW-level input voltage
Com’l +0.8 \
Ik Input clamp current -12 mA
Vou HIGH-level output voltage 30 \"
Mil 30 mA
loL LOW-level output current
Com’l 40 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
| AMP (V)
2000 t tw %0% v)
vce vee
NEGATIVE | XM ™
PULSE
% 109
AL 10% %A ov
Vi
PULSE 2 D.UT vour — L—'THL(N) TTLH(tr) —= fe—
GENERATOR R
— tTLH(t) tTHL(t)—] r-—
AMP (V
90% 90%- w
RT cL POSITIVE
PULSE VM vm
10%F | w | 10% ov
= <= = = = Vpm = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families
DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vog: see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trin | 'THL
C = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value
Rt = Termination resistance should be equal to Zgyt of Pulse Generators 54LS/74LS 3.0v 1MHz 500ns 15ns 6ns
tTLH. 'THL Values should be less than or equal to the table entries. 54S/74S 3.0V 1MHz 500ns 25ns 25ns
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LOGIC PRODUCTS

INVERTER/BUFFER/DRIVERS

54/7406, 07

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

54/7406, 54/7407
PARAMETER TEST CONDITIONS' - UNIT
Min Typ? Max
low  HIGH-level output current Vee=MIN, Viy=MIN, V; = MAX, 250 WA
Von =30V
y MIN. v lop=16mA 0.4 \
cc= » Vin=MIN, -
Voo LOW-level output voltage Vy = MAX loL=30mA Mil 0.7 \
lo,=40mA | Com’l 0.7 \Z
Vik Input clamp voltage Vec=MIN, =1 -15 \4
Input current at maximum - _
I input voltage Voo = MAX, V,=5.5V 1.0 mA
™ HIGH-level input current Voo = MAX, V=24V 40 rA
he LOW:-level input current Voo = MAX, V,=0.4V -1.6 mA
lcch  Outputs HIGH 08 30 48 mA
lcc.  Outputs LOW 32 51 mA
lee Supply current (total) Voo = MAX
lccn  Outputs HIGH o7 29 41 mA
lcc  Outputs LOW 21 30 mA
NOTES AC WAVEFORMS
1. For conditions shown as MIN or MAX, use the appro-
priate value specified under recommended operating 06 07

conditions tor the applicable type.
2. All typical values are at Voo =56V, T =25°C.

v
ViN M ]

Llpm.vi I«tpw~1

WAVEFORM FOR INVERTING OUTPUTS  WAVEFORM FOR NON-INVERTING OUTPUTS

Vpm =13V for 54LS/74LS. V) = 1.5V for all other TTL families
Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/7406 54/7407
PARAMETER TEST CONDITIONS C_=15pF, R =110Q C_=15pF, R = 1100 UNIT
Min Max Min Max
tpLH . Waveform 1, '06 15 10
tont Propagation delay Waveform 2, '07 23 30 ns
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LOGIC PRODUCTS

GATES 54/7408, LS08, S08
Quad Two-lnput AND Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7408 15ns 16mA !
740508 ons 3.4mA 1
74508 5ns 25mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vec=5V £5%;Tp=0°Cto +70°C | Vcc =5V £10%; T = —55°Cto + 125°C
. N7408N 4 N74LS08N
Plastic DIP N74S08N
Plastic SO N74LS08N . N74S08N
Ceramic DIP S54S08F . S54LS08F
Flatpack S$54508W . S54L.S08W
LLCC S54L.S08G
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L L PINS DESCRIPTION 54/74 54/74S 54/74LS
'I_'i ': t A, B Inputs 1ul 1Sul 1LSul
H H H Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Ijiy and - 1.6mA i), a 54/74S unit load (Sul) is 504A Iy and
~2.0mA Ij, and 54/74LS unit load (LSul) is 204A l)}y and —0.4mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
: A - 3
o] o) vec e s 2 &
— 6
] (7] 4 Bl >——Y 6 S —
5 —_
o ) ,
A
E___ E 10 B Y 8 _1-; 8
= @3 ar 1D 2 u
1aA 2
anp [7] (5] mED_Y" ) 1
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LOGIC PRODUCTS

GATES

54/7408, LS08, S08

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

PARAMETER 54 54LS 548 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \'
-0.5to -05to -05to -05to -0.5to ~-05to
Vin Input voltage +55 +7.0 +55 +55 +7.0 +55 v
-30to -30to - 30 to -30to - 30 to -30 to .
Iin Input current +5 1 +5 +5 +1 +5 2
v Voltage applied to output in HIGH -05to -05to -05to -05to -05to ~0.5 to v
OUT  output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -55t0 + 125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max Min | Nom | Max
Mil 45 5.0 55 4.5 5.0 5.5 45 5.0 5.5 v
Vee Supply voltage
Com'l | 4.75 5.0 525 | 4.75 5.0 525 | 4.75 5.0 5.25 v
Vi HIGH-level input voltage 2.0 20 2.0 \"
v LOW-level input voltage Mii +08 +0.7 +0.8 v
-level inpu a
- P ¢ Com'l 108 108 +08| V
[ Input clamp current -12 -18 -18 mA
lon HIGH-level output current - 800 — 400 - 1000 uA
| LOW-evel Sutput . Mil 16 4 20 mA
-level output curren
o P Com'l 16 8 20 mA
T o ting § ir't ¢ Mil - 55 +125 | -55 +125 | -55 +125 °C
erating free-air temperature
A P ¢ P com'l| 0 70 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
= | tw | Looom AMP (V)
vce vce
NEGATIVE | XYM ™M
PULSE 10% 10%
RL ov
PULSE N — D vour —= L—mu.(m m.n(m—ol o
GENERATOR | \§ UT.
— ‘-—mum) THLW— o
90% 90%-) AMP V)
RT CL D POSITIVE
PULSE VM m
10%7 . K10% oy
=T = = = = VM = 1.3V for 54LS/74LS; V= 1.5V for all other TTL families
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor to V¢ c; see AC CHARACTERISTICS for vaiue. Amplitude | Rep. Rate | Pulse Width | trim | trhi
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Rt = Termination resistance should be equal to Zgyt of Pulse Generators. 54LS/74LS 3.ov 1MH2z S00ns 15ns 6ns
D =Diodes are IN916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH. tTHL Values should be less than or equal to the table entries - -
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LOGIC PRODUCTS

GATES 54/7408, LS08, S08

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

54/7408 54/741L.S08 54/74S08
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Vee=MIN, Vi = MIN, Mil 2.4 34 25 3.4 25 3.4 \
OH output voltage lon=MAX Com'l | 24 | 34 27 | 34 27 | 34 \%
| MAX Mil 0.2 0.4 025 | 0.4 0.5% v
LOW:-level Vee=MIN, | loL=
v ce ! Com’l 0.2 0.4 035 | 05 .
OL output voltage | V, =MAX 0.5 v
loo=4mA | 74LS 0.25 0.4 \"
Vi L’;’ft‘:gce'amp Veo=MIN, Iy = I -15 -15 -2 v
Input current V,=5.5V 1.0 1.0 | mA
L at maximum Vee= MAX -
input voltage Vi=7.0v 0.1 - mA
| HIGH-level Ve MAX V=24V 40 WA
"M input current ce= V,=2.7V 20 50 | uA
A LOW-level Voo = MAX V=04V -16 -04 mA
'L input current ce= V,= 0.5V —20| mA
| Short-circuit v MAX Mil -20 -55 | —-20 -100 | —40 -100| mA
O output current? ce= Com'l | —18 -55 | —20 —100 | -40 -100 | mA
Outputs
| 1" 21 24 4.8 18 32 mA
Supply Current CCH - HIGH
lcc (total) Vce = MAX o
| utputs
el ow 20 33 4.4 8.8 32 57 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORMS
recommended operating conditions for the applicable type.
2. Al typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR NON-INVERTING OUTPUTS
3. lpog is tested with Vo1 = + 0.5V and Voo = Vo 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. VIN m Vm
4. Vo = +0.45V MAX for 548 at Tp = + 125°C only.
L‘PHL’I L'PLM‘1
Vm = 1.3V for 54LS/74LS: V), = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, V¢ =5.0V
54174 ~ 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, =15pF, R, =400Q | C, =15pF, R =2kQ | C,_ =15pF, R  =2800Q | UNIT
Min Max Min Max Min Max
teLH . 27 15 7.0
tont Propagation delay Waveform 1 19 20 75 ns
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LOGIC PRODUCTS

GATES

54/74LS09

FUNCTION TABLE

INPUTS OUTPUT
A B Y
L L L
L H L
H L L
H H H

Quad Two-Input AND Gate

(Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
741SO9 23ns 4.3

ORDERING CODE

COMMERCIAL RANGES
PACKAGES Voo =5V £5%; TA=0°Cto +70°C
Piastic DIP N74LS09N

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74LS
A, B Inputs 1LSul
Y Output 10LSul

H = HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

NOTE

Where 74LS unit load (LSul) is 204A ljy and — 0.4mA I .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Pl FE

O
g

4

Bl BIE B EE

Vee

lofo | ]

L.

10 LA,

E

12
13

|z
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LOGIC PRODUCTS

GATES 54 /741509

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

PARAMETER 74LS UNIT
Vee Supply voltage 7.0 "
Vin Input voltage -05t0 +7.0 \"
Iin Input current -30to +1 mA
Vour Voltage applied to output in HIGH output state -0.5t0 +Vg¢ Vv
Ta Operating free-air temperature range 0to70 °C

RECOMMENDED OPERATING CONDITIONS

54/74LS
PARAMETER UNIT
Min Nom Max
Vee Supply voltage l Com’l 4.75 5.0 5.25 \"
Vi HIGH-level input voltage 2.0 v
Vi LOW-level input voltage [ Comi +0.8 v
hk Input clamp current i -18 mA
loH HIGH-level output voltage —-400 HA
loL LOW:-level output current Com’| 8 mA
Ta Operating free-air temperature Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
| t ' AMP (V)
0% w 90% v
vee vee v
NEGATIVE | XYM ™
PULSE
10%
RL 10% 7 ov
VIN vout
PULSE I L—tmum Mt —] |
GENERATOR o
'Ovnm«m THLD—] |
AMP (V)
90% 90%- v
RT CL POSITIVE
PULSE vm AL
10% K 10%
} tw | ov
= = = = = Vp = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor 1o VG see AC CHARACTERISTICS for value Amplitude | Rep- Rate | Pulse Width | tyipn | ttHL
C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 30V 1MHz 500ns 7ns 7ns
TICS for value.
R = Termination resistance should be equal to ZgyT of Pulse Generators. 54LS/74LS 3.0v 1MHz S00ns 15ns | 6ns
tTLH. tTHL Values should be less than or equal to the table entries. 54S/74S 30V 1MHz 500ns 25ns | 25ns
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LOGIC PRODUCTS

GATES 54/74LS09

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

PARAMETER TEST CONDITIONS! 7aLs09 UNIT
Min Typ? Max
Von HIGH-level output voltage Vee=MIN, Vig=MIN, loy=MAX Com'l 27 3.4 \
o VoL LOW-level output voltage Vee=MIN, Vi =MAX, lo,=4mA 0.25 0.4 v
Vk Input clamp voltage Vee=MIN, ||=18mA -15 \Y
I; Input current at maximum input voltage Vec=MAX, V|=7.0V 0.1 mA
Iy HIGH-level input current Vec=MAX, V=27V 20 uA
Iy LOW-level input current Vee=MAX, V,=0.4V -04 mA
log Short-circuit output current3 Vcc=MAX -100 mA
lccn Outputs HIGH 24 48 mA
I Supply Current (total) Veo=MAX
lccL Outputs LOW 44 8.8 mA
NOTES AC WAVEFORMS

. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type.

. Al typical values are at Voo =5V, Ta=25°C. WAVEFORM FOR NON-INVERTING OUTPUTS

Ipg Is tested with Voyt= + 0.5V and Voo = Vo 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. ViN m Vm
VoL=+ 0.45V MAX for 54S at T = + 125°C only. l L
"PHL’l ‘PLN‘I
]

wn

»

Voutr m

Vp = 1.3V for 54LS/74LS: V) = 1.5V for all other TTL families.

Waveform 1

AC CHARACTERISTICS T,=25°C, Voc=5.0V

74LS
PARAMETER TEST CONDITIONS C_=15pF, R  =2kQ UNIT
Min Max
teLn ; 35
Propagation delay Waveform 1 ns
teHL 35
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LOGIC PRODUCTS

GATES 54/7410, 54/7411,1S10,LS14, S10, S11
Triple Three-Input NAND (’10), AND (’11) Gates
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

DELAY (Total)
7410 9ns 6mA
74LS10 10ns 1.2mA
74510 3ns 12mA
7411 10ns 11mA
74LS11 9ns 2.6mA
74511 5ns 19mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Ve =5V £5%;Tp=0°Cto +70°C | Voc =5V £10%; Ty = —55°Cto +125°C
Plastic DIP '10 N7410N e N74LS10N ® N74S10N
11 N74111N ¢ N74LS11N e N74S11N
Plastic SO '10 N74LS10D e N74S10D
Plastic SO '11 N74LS11D » N74S11D
Ceramic DIP '10 S54S10F e S54LS10F
FUNCT'ON TABLE 11 S5411F e S54S11F
Flatpack '10 S54S10W e S54LS10W
INPUTS OUTPUTS oy S5411W » S54S11W
A B c Y(10) Y1) LLCC 10 S54L510G
L L L H L
L L H H L
L H L H L
el o _ | INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H t L H L PINS DESCRIPTION 54/74 54/74S 54/74LS
H H H L
H H L H L A-C Inputs 1ul 1Sul 1LSul
H H H L H Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40xA I,y and - 1.6mA ljL, @ 54/74S unit load (Sul) is 50xA Iy and
—20mA I, and 54/74LS unit load (LSul) is 204A I}y and — 0.4mA I,
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N (4] vee
U
] z] 10 11 10 11
10 ] 1]
= A A ) 1
= = Ty, )l | | s e e e
] <] 2 e 13 13
GND 7] (5]
1A A _ 3] __3]
B Y B Y 4 N6 4] 6
e || B Epe | |F R
= )
: oA oA —9] 9]
= = 10—2 Yg 10—L Yg -9 N8 1 L.
" ] 1 n-E n=L Y 1
] 0]
& )
GND [7] B
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LOGIC PRODUCTS

GATES

54/74410, 54/7411,1810, LS11, S10, S14

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

54/7410, 11 54/74LS10, 11 54/74510, 11
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Vee=MIN, v = MAX, | Mil 24 3.4 25 3.4 25 3.4 \
OH output voltage | Viy=MIN, loy=MAX [ComI| 24 | 34 27 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 0.54 \
LOW-level Vec=MIN, [ loL= N
VoL output voltage | Vi =MIN Com’l 0.2 0.4 0.35 0.5 0.5 \
loL=4mA | 74LS 0.25 0.4 \
Vik Lff":;‘g‘;'amp Vee=MIN, I =l —15 —15 -12| v
Input current V,=5.5V 1.0 1.0 | mA
I, at maximum Vee = MAX
input voltage V,=7.0V 0.1 mA
HIGH-level V=24V 40 WA
hn input current Voo =MAX
V=27V 20 50 A
| LOW:-level v MAX V=04V -16 -04 mA
' input current ee= V=05V -20 | mA
| Short-circuit v MAX Mil -20 -55 | -20 ~100 | - 40 —100 | mA
S output current ce= Com’l | —18 —-55 [ —20 —~100 | ~40 -100 | mA
leon g:‘é‘;‘“s 3 6 06 | 12 76 | 12 | ma
10
lecL (3533”‘5 9 | 165 18 | 33 15 | 27 | mA
) Supply current Ve = MAX
CC (total cc=
(total) loon et 6 | 12 18 | 36 135 | 24 | mA
11
lecL (I_)gwms 15 | 20 33 | 66 24 | 42 | ma
NOTES AC WAVEFORMS
1. For conditions shown as MIN or MAX, use the appro-
priate value specified under recommended operating
conditions for the applicable type. 10 11
2. All typical values are at Voo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
3. lpg is tested with Voyt= +05V and Vco=Vee
MAX + 0.5V. Not more than one output should be
shorted at a time and duration of the short circuit VIN M m ViN Ym VM
should not exceed one second. L I
4. VgL = +0.45V MAX for 54S at Tp = + 125°C only. lpHL.l -upm’1 I-«,,H,_-l L-P,_,,.I
vouf—w vour vm Vm
Vp = 1.3V for 54LS/74LS: Vg = 1.5V for all other TTL families
Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C =15pF, R, =400Q | C_ =15pF, R, =2kQ | C_ =15pF, R =280Q | UNIT
Min Max Min Max Min Max
teLH ; , 22 15 45
tome Propagation delay Waveform 1, '10 15 15 5.0 ns
tpLH . , 27 15 7.0
tor Propagation delay Waveform 2, 11 19 20 75 ns
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LOGIC PRODUCTS

GATES 54/7443,15813
Dual 4-Input NAND Schmitt Trigger
DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
TYPE

The '13 contains two 4-input NAND gates DELAY (Total)

which accept standard TTL input signals 7413 17ns 17mA

and provide standard TTL output levels.

They are capable of transforming slowly 74L513 17ns 3.5mA

changing input signals into sharply de-
fined, jitter-free output signals. In addi-
tion, 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 transitions.
This hysteresis between the positive-
going and negative-going input threshold
(typically 800mV) is determined by resistor
ratios and is essentially insensitive to
temperature and supply voltage varia-
tions. As long as three inputs remain at a
more positive voltage than Vi, yax, the
gate will respond in the transitions of the
other input as shown in Waveform 1.

FUNCTION TABLE

ORDERING CODE

PACKAGES | | i Ta= 0°C o +70°C | Vog =5V 5 10%;Ty = - S5°G 1o ¢ 125°C
Plastic DIP N7413N ¢ N74LS13N

Ceramic DIP S54LS13F

Flatpack S54LS13W

INPUTS OUTPUT
A B o D Y
T T x T x " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
i )L( >: i : PINS DESCRIPTION 54174 54/74LS
% X % L H All Inputs 1ul 1LSul
H H H H L Y Output 10ul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a54/74 unit load (ul) is understood to be 40,A Ijy and ~ 1.6mA I;_, and a 54/74LS unit load (LSul) is 20xA I and
X = Don't care ~0.4mA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N &I
5N 4] Voo 1A i
& - 22 Y, 4 I8
& ) o _s
& m .
& 7 M , -
] ) 128 s - s
13 -
anp 7] 5] )




LOGIC PRODUCTS

GATES

54/7413,1513

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voitage 7.0 7.0 7.0 7.0 v
-0.5to -05to -05to -05to
Vin Input voltage +55 +7.0 +55 +7.0 v
-30 to -30to -30to -30 to
Iin Input current +5 +1 +5 +1 mA
. : -0.5to -05to -05to -05to
]
Vour Voltage applied to output in HIGH output state +Vee +Veo +Veo +Veo v
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER - UNIT
Min Nom Max Min Nom Max
¥ Suol it Mil 45 5.0 5.5 4.5 5.0 5.5 \'
u voltage
ce ppiy voltag Com'l | 475 5.0 5.25 4.75 50 5.25 v
hk Input clamp current -12 -18 mA
lon HIGH-level output current — 800 — 400 nA
Mil 16 4 mA
loL LOW-level output current
Com'l 16 8 mA
Mil - 55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’'l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90%31 I tw | Loon AMP (V)
vee vee
NEGATIVE | XYM M
PULSE
AL 10% 10% ov
st Ly ou vour — L—tmum TLHtD— e
GENERATOR UT.
— I-—m.mm THU—]
90% 90% AMP.0)
RT CL 2] POSITIVE
PULSE VM VM
:[ 10%A - k10% ov
- = = = = = Vpm = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R|_= Load resistor to Vo : see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trih | tTHL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH: tTHL Values should be less than or equal to the table entries. : -

4-31

I~



LOGIC PRODUCTS

'GATES S 54/7413,1813

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

54/7413 54/74LS13
PARAMETER TEST CONDITIONS' : - UNIT
: : Min | Typ? | Max Min | Typ? | Max
Vy, Positive-going threshold ) Vee=5.0V 1.5 1.7 2.0 1.4 1.6 19 \"
Vy_ Negative-going threshold . Vee=5.0V 0.6 0.9 1.1 05 0.8 1.0 \"
AVy  Hysteresis (Vi =Vi_) " Vg =5.0V 0.4 0.8 0.4 0.8 %
: V‘ =MIN:V, =V Mil 2.4 3.4 25 34 \
% HIGH-level output voltage | €€ IVPRARSLL,
OH P g fon = MAX Com'l | 2.4 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 \"
VoL LOW-level output voltage \YC_CJ MIN, | Tor= Com’l 0.2 0.4 0.35 0.5 v
1= VT4 Max
: loL = 4MA 74LS 0.25 0.4 \"
Vik Input clamp voitage Vee=MIN, | =l -15 -15 \)
Input current at positive- _ _ . _
Ity going threshold Vec=5.0V, V=V, 0.65 -0.14 mA
Input current at negative- _ _ _ _
Iy going threshold ) Vec=50V, Vi=Vy_ | 0.85 0.18 mA
i ’ V,= 5.5V 1.0 mA
I !nput current at maximum Voo = MAX |
input voltage V= 7.0V 0.1 mA
. V=24V 40 A
Iy HIGH-level input current Ve = MAX
V=27V 20 A
e LOW:-level input current Vee=MAX, V= 0.4V -1.6 -0.4 mA
Short-circuit output Mil -20 -55 -20 -100 | mA
los 3 " Vee = MAX
current ) Com’l -18 -55 -20 -100 mA
Outputs
lcch HIGH 14 23 29 6 mA
lcc  Supply current (total) Vce = MAX
I Outputs 20 32 41 7 mA
cCL. Low )
NOTES : AC WAVEFORM
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 Vm = 1.5V (54/7413), V)y = 1.3V (54LS/74LS13)
3. lgg is tested with Vot = + 0.5V and Vo = Voo MAX + 0.5V. Not more than one
output should be shorted at a time and duraticn of the short circuit should not
exceed one second
! Viref(H)= 1.7V for 13, 1.6V for 'LS13
Viref(L)= 0.9V for 13,08V for 'LS13
. Waveform 1
AC CHARACTERISTICS T,=25°C, Vo =5.0V
. ) . - ) R - . 54/74 54LS/74LS
: }PARAMETER TEST CONDITIONS C_ =15pF, R_ = 4000 C, =15pF, R = 2kQ UNIT
’ Min Max Min Max
tpLh . 27 22
torn Propagatnon delay v Waveform 1 22 27 ns
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LOGIC PRODUCTS

GATES

54/7413,1L513

TYPICAL CHARACTERISTICS

Vo OUTPUT VOLTAGE vV
~

(54/74)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
POWER SUPPLY VOLTAGE

Ta 25°C
18 + +
el
1.4 |— POSITIVE-GOING THRESHOLD
VOLTAGE. Vy |

12 i ! i
NEGATIVE-GOING THRESHOLD

Lt

THRESHOLD VOLTAGE AND HYSTERESIS V

10 VOLTAGE. vy
os
HYSTERESIS. V1 . —V1

06
04
0.2

0

4as 175 E 525 55

VCC SUPPLY VOLTAGE V

(54/74)
HYSTERESIS vs TEMPERATURE

840 | VCcC SV

830

820

810

780

770

LVy—HYSTERESIS (Vy.)—(VT )

760

750
-75 50 -25 0 26 50 75 100 125

TA-FREE AIR TEMPERATURE— C

(54/74, 54LSI74LS)
VIN vs VOUT
TRANSFER FUNCTION

V1INPUT VOLTAGE V

Vy—THRESHOLD VOLTAGE—VOLTS
AVT—HYSTERESIS [(Vy.)—(VT )]

V7—THRESHOLD VOLTAGE—VOLTS
AVT—HYSTERESIS [(Vy.)—(VT.)]

vee= SV
| Ta= 25°C
0 04 (X} 12 16 2

(54LS/74LS)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
POWER SUPPLY VOLTAGE

20 —~
Ta - 25°C
e
16
12
M ——
0.8
avr
04
a5 475 50 5.25 55
VCC—SUPPLY VOLTAGE—VOLTS
(54LS/74LS)
THRESHOLD VOLTAGE AND
HYSTERESIS vs
AMBIENT TEMPERATURE
o j Voc - 5.0V
28
16
12
Vr=
08 -
AVY
0a
0
75 25 25 75 125

TA—AMBIENT TEMPERATURE—C
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LOGIC PRODUCTS
SCHMITT TRIGGERS 54/7414,1514

Hex Inverter Schmitt Trigger

DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

TYPE

The '14 contains six logic inverters which DELAY (Total)
accept standard TTL input signals and 7414 15ns 31mA
provide standard TTL output levels. They 74LS14 15ns 10mA
are capable of transforming slowly chang-
ing input signals into sharply defined,
jitter-free output signals. In addition, they
have greater noise margin than conven-
tional inverters.

Each circuit contains a Schmitt trigger
followed by a Darlington level shifter and a
phase splitter driving a TTL totem-pole ORDERING CODE

output. The Schmitt trigger uses positive

feedback to effectively speed-up slow in- | PACKAGES | C_OMME?(_:'AL F:ANGES . MIUIARY RANGES

put transition, and provide different input cc =5V £5%;Tp=0°Cto +70°C | Vgc =5V +10%;Ta = —55°Cto +125°C
threshold voltages for positive and nega- | Plastic DIP N7414N o N74LS14N
tive-going transiti.ons. This hysteresis ‘be- Plastic SO N74LS14D
tween the positive-going and negative- -

going input thresholds (typically 800mV) is Ceramic DIP S5414F * S54LS14F
determined internally by resistor ratios | Flatpack S5414W . S54LS14W

acsantially inaanaitiva t5 tamnara

amd is i \
ana is essentiany insensitive (& iempeia-

ture and supply voltage variations.

FUNCTION TABLE
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUT OUTPUT

A Y PINS DESCRIPTION 54/74 54/74LS

0 1 A Inputs 1ul 1LSul

1 0 Y Output 10ul 10LSul
NOTE
Where a 54/74 unit load (ul) is understood to be 40uA Iy and — 1.6mA I, and a 54/74LS unit load (LSul) is 20xA I}y and
—0.4mA I .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

1—‘1@0"—2
- ! 2
o] 4] vee ’—Ab"y_‘ )
= @E . ! b4
v
ok > T
] ‘EZ—IE AN Y
=] m| ® 8 A NG
E';l ; @3 11—“&%"-10 U 10
GND [7] (=]
13-—‘-@0"—12 S 12




LOGIC PRODUCTS

SCHMITT TRIGGERS

54/7414,1514

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 Vv
-05to -05 to ~05to -05to
Vin  Inputvoltage +55 +7.0 +55 +7.0 v
-30 to -30 to -30 to -30to
In Input current +5 +1 +5 +1 mA
-05to -0.5to -05to -05to
Vour Voltage applied to output in HIGH output state +Vee +Veo +Vee +Veo v
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Suopl it Mil 45 5.0 5.5 45 5.0 5.5 \
u voltage
ce pply voltag Com'l | 475 50 525 | 475 50 5.25 v
hk Input clamp current -12 -18 mA
lon HIGH-level output current - 800 ~ 400 rA
Mil 16 4 mA
loL LOW-level output current
Com’l 16 8 mA
T o ting f it ¢ Mil -55 +125 -55 +125 °C
rating free-air temperature
A porating P Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY | w | Koom — AMPM
vee vce
3 NEGATIVE | X VM vm
PULSE
AL 10% 10% ov
st Lemod our s L—ltnwv) Lt —]
GENERATOR '——lnu(lr) ITHL()— e
90% 90% AMP (V)
RY CL ) POSITIVE
PULSE vm vm
10% - k10% ov
- < = - = = VM = 1.3V for 54LSI74LS; V)y = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vi see AC CHARACTERISTICS for value. Amplitude | Rep- Rate | Pulse Width | trin | 'THL
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54L8/74LS 3ov TMHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH. tTHL Values should be less than or equal to the table entries.
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LOGIC PRODUCTS

SCHMITT TRIGGERS 54/7414,1514

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

54/7414 54/74LS14
PARAMETER TEST CONDITIONS! - - UNIT
Min Typ? Max Min Typ? Max
Vy, Positive-going threshold Vee=5.0V 1.5 1.7 20 1.4 1.6 1.9 \"
Vy_ Negative-going threshold Ve =5.0V 0.6 0.9 1.1 0.5 0.8 1.0 \
AVt Hysteresis (Vr, —Vyi_) Vee=5.0V 0.4 0.8 0.4 0.8 "
Ve = MIN. V,= V. Mil 24 3.4 25 3.4 \"
\% HIGH-level output voltage cc P T MIN
oH P ¢ lon= MAX Com'l | 2.4 3.4 27 3.4 v
| MAX Mil 0.2 0.4 0.25 0.4 "
VoL LOW-level output voltage \y‘i_c\? MIN, | foL= Com’l 0.2 0.4 0.35 0.5 v
1= VT4 MAX
loL=4mA 74LS 0.25 0.4 v
Vik Input clamp voltage Vec=MIN, I=1 -1.5 -1.5 \
Input current at positive- _ _ ~
[ going threshold Vee=5.0V, Vi=Vq, 0.43 -0.14 mA
Input current at negative- _ _ ~ .
Iy _ going threshold Vee=5.0V, V=V _ 0.56 0.18 mA
i V,=5.5V 1.0 mA
I !nput current at maximum Voo = MAX )
input voltage V,=7.0V 0.1 mA
) V=24V 40 1A
I HIGH-level input current Ve = MAX
V=27V 20 rA
Ly LOW:-level input current Veeo=MAX, V,=0.4V -1.2 -0.4 mA
Short-circuit output Mil -20 -55 -20 -100 | mA
los 3 Veo=MAX
current Com’l | -18 -55 -20 -100 | mA
Qutputs
loch HIGH 22 36 8.6 16 mA
lcc  Supply current (total) Vo = MAX
loo,  Outputs 39 60 12 21 | mA
ccL  Low
NOTES _ AC WAVEFORMS
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 V= 1.5V for 54/74
3. lpgis tested with Vo= + 0.5V and Vo = Voo MAX + 0.5V. Not more than one Vir = 1.3V for 54LS/74LS
output should be shorted at a time and duration of the short circuit should not M ) .
exceed one second
Viret(H) Viref(L)
tPHL
m m
Viref(H)= 1.7V for'14 Viref(L) = 0.9V for '14
1.6V for 'LS14 0.8V for 'LS14
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54LS/74LS
PARAMETER TEST CONDITIONS C_ = 15pF, R =400Q C_=15pF, R =2kQ UNIT
Min Max Min Max
teLH . 22 22
tore Propagation delay Waveform 1 22 2 ns
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LOGIC PRODUCTS

SCHMITT TRIGGERS

54/7414,1514

TYPICAL CHARACTERISTICS

(54/74, 54LS/74LS)

VIN vs VOUT
TRANSFER FUNCTION

TA-FREE AIR TEMPERATURE—"C

Vc;; = 8V
LTa= 25°C
> 3
8
b
g
> 2
2
S
2
)
2
[}
° 04 0.8 1.2 16 2
V1INPUT VOLTAGE V
(54/74) (54LS/74LS)
THRESHOLD VOLTAGE AND THRESHOLD VOLTAGE AND
HYSTERESIS vs HYSTERESIS vs
POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
20 T 20 T T
> Ta 25°C Ta= 25°C
o 18 +——t _
2 L] — T | g= A=
E 16 3 & s
% 4 | POSITIVE-GOING THRESHOLD 7Y
I VOLTAGE V7 y -
o 12 et 252
Z NEGATIVE-GOING THRESHOLD 3=
w10 VOLTAGE. V11— a2 A ——
5 o8 g E 08 =
o HYSTERESIS. Vy , —VT F R avr
2 06 w 2
3 T
2 os 1 roe
§ 0.2 > <
%3 175 € 525 55 45 a5 50 5.25 55
Vee SUPPLY VOLTAGE V VCC—SUPPLY VOLTAGE—VOLTS
(54/74) (54LS/74LS)
HYSTERESIS vs TEMPERATURE THRESHOLD VOLTAGE AND
HYSTERESIS vs
AMBIENT TEMPERATURE
860 20 T
. 840 FVCC = SV T vce = 5.0V
: 0= VT
L0 3 ; 16
L. 820 = 7 I
S — ¢
B 25
2 800 g Z Vo=
g o R 1
w Q & os
£ 780 A avy
T W
é- 770 ;.I jl* 04
760 ra
750 R
-75 -50 -25 0 26 S0 75 100 125 b . P > 25

TA—AMBIENT TEMPERATURE—°C
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LOGIC PRODUCTS

INVERTER/BUFFER/DRIVERS

54/7446,17

16 Hex Inverter Bufter/Driver (Open Collector)
17 Hex Buffer/Driver (Open Collector)

FUNCTION TABLE

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
10ns (tp n)
7416 1508 ) 31mA
6ns (tpLn)
7417 2008 (1) 25mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Voo =5V £10%;To= —55°Cto +125°C
Plastic DIP N7416N . N7417N
Plastic SO N7417D

16 17
INPUT | OUTPUT | INPUT | OUTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A Y A Y PINS DESCRIPTION 54/74
L H L L A Input 1ul
H L H H Y Output 10ul
r:?éGva:;:;ﬁel':vv:li ;‘OSIIEN unit load (ul) is understood to be 40xA )y and — 1.6mA Iy, .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
(N [12] vee
vk
Ej 7] "6 "7 "6 "7
e = i@ >t 2 =AY,
Ej m| L > P A > op2 Y o2
GND j @:% 3_A>°_v" J—‘LD_V—‘ 3 oy S O
s—2P>Y6 s— P 5 O pe Py X
( 73] Vee A Y A Y _9 o P 9| Py
9——|>o——a 9—-—|>—a = -2
Ej EE 11 10 11 10
Ej i 11—-|‘ >o—L 10 11—-'“ >_v 10 ] QP e
"7 E ﬁm 13 Q 12 13] Q |12
Et’y [10] 13—5>o—1-12 taJ.D—Vu |
] 5]
GND[7] ﬂ@
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LOGIC PRODUCTS

INVERTER/BUFFER/DRIVERS

54/7416,17

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

PARAMETER 54 74 UNIT
Vee Supply voltage 7.0 7.0 v
-05to ~-05to
Vin Input voltage +55 +55 \
- 30 to -30to
Iin Input current +5 +5 mA
Vour Voltage applied to output in HIGH output state —05to +15 ~05to +15 v
Ta Operating free-air temperature range —-55to0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74
PARAMETER UNIT
Min Nom Max
v Suppl it Mil 4.5 5.0 5.5 \
u voltage
ce PPY.volleg Com'l 475 5.0 5.25 v
Vi HIGH-level input voltage 2.0 \
. Mil +0.8 \
Vi LOW-level input voltage
Com’l +0.8 \
Ik Input clamp current -12 mA
Vo HIGH-level output voltage 15 \%
Mil 30 mA
loL LOW:-level output current
Com’l 40 mA
Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
90%Y ‘ w | Feow AMP V)
vce vee
NEGATIVE | XYM ™
PULSE 10% 10%
RL ov
PULSE o Your — L—H’HL(H) TLHtD—=]
GENERATOR D.U.T.
— t—-lnmir) THLM—]
90% 90%-) AMP (V)
RT cL POSITIVE
PULSE M vm
10% - KI0% oy
= T = = VM = 1.3V for 54LS/74LS; V) = 1.5V tor all other TTL families
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R| = Load resistor to Vgc; see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Puise Width | tTin | 'THL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
trLH, tTHL Values should be less than or equal to the table entries. 545/74S 3.0V 1MH2 500ns 25ns | 2.5ns
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LOGIC PRODUCTS

INVERTER/BUFFER/DRIVERS 54/7416, 17

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

54/7416, 54/7417
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Vee=MIN, V= MIN, V| = MAX,
lon HIGH-level output current Von =15V 250 uA
v MIN. V MIN loL=16mA 0.4 \
VoL LOW-level output voltage CC_V.L.—-,M::X‘ " 1o.=30mA Mil 0.7 v
lo,=40mA | Com’l 0.7 \
Vi Input clamp voltage Vee=MIN, =1k -15 \"
Input current at maximum _ _
N input voltage Voo = MAX, V=55V 1.0 mA
hn HIGH-level input current Vee= MAX, V=24V 40 uA
I LOW-level input current Vee = MAX, V,=0.4V -16 mA
lcch  Outputs HIGH "6 30 48 mA
lcc  Outputs LOW 32 51 mA
lcc Supply current (total) Ve = MAX
lcch  Outputs HIGH 7 29 41 mA
lccu  Outputs LOW 21 30 mA
NOTES AC WAVEFORMS
1. For conditions shown as MIN or MAX, use the appro-
priate value specified under recommended operating s R
conditions for the applicable type. 16 17
2. All typical values are at Vo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
ViN ] M ViN Vm '™

I"PHL‘I ]"PLN“ |"FHL’| I-'vur!
Vour Ym m Vour m Vm

Vp = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families

Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, Ve =50V
’ 54/7416 5417417
PARAMETER TEST CONDITIONS C_=15pF, R  =110Q C_=15pF, R =110Q UNIT
Min Max Min Max
teLn R Waveform 1, '16 15 10
terL Propagation delay Waveform 2, ’17 23 30 ns
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LOGIC PRODUCTS

GATES

54/7420, 54/7421, LS20, LS21, S20

Dual Four-Input NAND ('20), AND (’21) Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7420 10ns 8mA
741520 10ns 0.8mA
74520 3ns 8mA
7421 12ns 8mA
74LS21 9ns 1.7mA
ORDERING CODE
COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vec=5V £5%;To=0°Cto +70°C | Ve =5V =10%;Tp= —55°C to + 125°C
Plastic DIP N7420N . N74LS20N
'20 N74S20N
21 N7421N . N74LS21N
. N74LS20D e N74S20D
Plastic SO N74LS21D
Ceramic DIP S5420F . S54LS20F
20 SB4S20F
Fiatpack S5420W . S54L.S20W
'20 S54S20W
FUNCTION TABLE oo 55415200
INPUTS OUTPUTS 20
A B C D Y(20) Y(C21)
T T x Tx 1 x " L INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
X L X X H L PINS DESCRIPTION 54/74 54/74S 54/74LS
X xpLpx H L A-D Input 1ul 1sul 1Lsul
x| x| x|t H L - nputs u Y u
H|H|HI|H L H Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE

L = LOW voltage level
X =Don't care

PIN CONFIGURATION

Where a 54/74 unit load (ul) is understood to be 40uA |1y and ~ 1.6mA Ij , a 54/74S unit load (Sul) is 50uA Iy and

- 2.0mA I, and 54/74LS unit load (LSul) is 204A Iy and ~ 0.4mA 1.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

20

slaiciciziolel

GND

[14]Vee

CIEE

3]

BJBE

:

21

FEFAFEEMA

;
;

<
aQ
(2]

<

TUEEEEE

:

-

20

PR SN
olojm]|>

10
12
13

o0 |miP>

21 ’20 21
1 1
1A 2 2
B - 6 ] 6
Y i c Y s 4 & > 4 & —
5
5 D — 1
) A 9 9
B — 3
Y :g c Y s 1] s =Y .
12 P— 12 —
13 13
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LOGIC PRODUCTS

GATES

54/7420, 54/7421,1520, LS21, S20

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

PARAMETER 54 54LS 548 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \"
-05to -05to -05to -05to -05to -05to
Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
| Input current -30to -30to -30to -30 to -30 to - 30 to mA
IN P +5 +1 +5 +5 +1 +5
v Voltage applied to output in HIGH -05to -05to -05to -05to -05to -05to v
OUT  output state +Vee +Vee +Vee +Vee +Vee +Vec
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max Min | Nom | Max Min | Nom | Max
Mil 45 5.0 55 45 5.0 5.5 45 5.0 55 Vv
Vee Supply voltage
Com'l | 4.75 5.0 525 | 4.75 5.0 525 | 4.75 5.0 5.25 \"
Vin HIGH-level input voltage 2.0 2.0 2.0 \
' Mil +08 +0.7 +08 \
Vi LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 v
hk Input clamp current -12 -18 -18 mA
'20 —400 — 400 — 1000 uA
lon HIGH-level output current 21 —800 — 400 — 1000 WA
| LOW-level outout ¢ Mil 16 4 20 mA
-level output curren
ot P Com'l 16 8 20 mA
. . Mil - 55 +125 | -55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= + 0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
=\ | tw { oo AMP (V)
vece vce
NEGATIVE | K VM ™
PULSE o
AL 10% 10% ov
PULSE A DUT vour — L—!THL(") lTLH('r)*I f—
GENERATOR s
— Io—m.n(m THLOD—] o
AMP (V)
90% 90 %
RT CL 0 POSITIVE
PULSE M VM
I 10%A . % 10% ov
- = = = = = VM = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL famihies.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Voc: see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | trih | 'THL
C| = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS tor value.
Ry = Termination resistance should be equal to Zoyt of Pulse Generators 54LSI74LS 3ov TMH2 500ns 15ns | Gns
D = Diodes are 1N916, 1N3064, or equivalent 54S/74S 30V 1MHz 500ns 25ns | 25ns
tTLH. tTHL Values should be less than or equal to the table entries
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LOGIC PRODUCTS

GATES

54/7420, 54/7421, LS20, LS21, S20

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

54/7420, 21 54/74L520, 21 54/74820
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Voo =MIN, V= MAX, Mil 24 3.4 25 34 25 34 Vv
OH output voltage | Viu=MIN, loy=MAX [Com'|| 24 | 3.4 27 | 34 27 | 34 v
LOW-level Vec=MIN, oL = MAX Mil 0.2 0.4 0.25 0.4 0.54 v
VoL Vin=MIN, Com’l 0.2 04 0.35 0.5 0.5 v
output voltage | " =1
L= loL=4mA | 74LS 025 | 0.4 v
Input clamp _ _
Vik vortage Vec=MIN, I= Ik -15 -15 -12| v
Input current V, =55V 1.0 1
I, atmaximum |Vgo=MAX ! o mA
input VOltBGB V| =7.0vV 0.1 mA
HIGH-level V=24V 40 WA
I input current Voo =MAX V=27V 20 50 WA
LOW-level V,=0.4V -186 -0.4 mA
e input current | Voo = MAX V,=0.5V -20 | mA
Short-circuit Mil | -20 -85 [ —20 ~100 | —40 -100 | mA
los 3 Vee=MAX
output current Com'l | - 18 -55 | -20 -100 | - 40 -100 | mA
locr pans e 2 | 4 04 | 08 5 | 8 | ma
'20
leoL f;g’,“‘s 6 1 12 | 22 10 | 18 | ma
lec Sufrily current Veo= MAX
t
(total) lecH gfé‘,’_{”ts 6 | 8 12 | 24 mA
21
let 8;{5“'5 1 | 13 22 | 44 mA
NOTES AC WAVEFORMS

. For conditions shown as MIN or MAX, use the appro-

priate value specified under

P

WAVEFORM FOR NON-INVERTING OUTPUTS

conditions for the applicable type.

All typical values are at Voo =5V, To=25°C.

los Is tested with Voyr= +0.5V and Vco=Vce
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.

wnN

WAVEFORM FOR INVERTING OUTPUTS

M

|~'PLn—|

ViN M

ViN

] Vm

4. Vo = +0.45V MAX for 545 at To = + 125°C only.

L!m-‘

I-'nnL'l

b

Vp =13V for 54LS/74LS: V)y = 1.5V for all other TTL families.

Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C =15pF, R, =400Q | C_ =15pF, R, =2kQ | C_ =15pF, R =2800 | UNIT
Min Max Min Max Min Max
tpLn ) , 22 15 45
tor, Propagation delay Waveform 1, '20 15 15 50 ns
toLn ) , 27 15
tomn Propagation delay Waveform 2, '21 19 20 ns




LOGIC PRODUCTS

GATE

LOGIC DIAGRAM

(EACH GATE)

ouTPUT
Y

54/7425
Dual Four-input NOR Gate With Strobe
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7425 9ns 9mA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Vee=5V 25%; T =0°Cto +70°C | Voc=5V +10%;Tp= —55°Cto + 125°C
Plastic DIP N7425N

Ceramic DIP S5425F

Flatpack S5425W

FUNCTION TABLE

INPUTS ouTPUT
A B C D G Y
T T T x 1t " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
Hl x| x| x|~ L PINS DESCRIPTION 54174
X} H X X 1 H L A-D Inputs 1ul
X X H X H L
X X X H H L G Input 4ul
L L L L H H Y Qutput 10ul
H=HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Iy and — 1.6mA 1) .
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
3 —-2— Gt 21
o [7] [14] Vee 5 -
c [Z 13] D 4 Y j 6
6 [3] )¢ 21 1]
8 [ [l a 1
No 5] 8 1; E G1
v [5] (5] 4 10 Y, _10] s
GNo (7] () v :; j




LOGIC PROD!

UCTS

GATE

54/7425

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

PARAMETER 54 74 UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage -05to +5.5 -05to +5.5 \"
I Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state —-0.51t0 + Ve -051t0 + Ve v
Ta Operating free-air temperature range —55to + 125 O0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74
PARAMETER UNIT
Min Nom Max
v Subbi it Mil 4.5 5.0 5.5 \
u voltage
ce pply voToe Com'l 475 5.0 5.25 v
Vin HiGH-leve! input voltage 20 Vv
v LOW-level input volt M +08 v
-level input voltage
v P g Com'l +0.8 v
hk Input clamp current -12 mA
lon HIGH-level output current -~ 800 wA
Mil 16 mA
loL LOW:-level output current
Com’l 16 mA
T o ting f irt ¢ Mil - 55 +125 °C
erating free-air temperature
A perating P Com'l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90'/.1 I w | ¥s0% AME V)
vee vee
3 NEGATIVE | KM M
PULSE . o
AL 10% 10%4 ov
VIN vVout L.t
PULSE — THL(Y) TLH(tr) —= f—
GENERATOR p.u.T.
— I——tm«m THLUD—  f—
90% 90 %Y AMP (V)
RY cL D POSITIVE
PULSE VM vm
I 10% | . K 10% ov

DEFINITIONS

TICS for

value.

R = Load resistor to Vo, see AC CHARACTERISTICS for value
C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

Rt = Termination resistance should be equal to ZgyT of Pulse Generators.
D = Diodes are 1IN916, 1N3064, or equivalent.
trLH tTHL Values should be less than or equal to the table entries.

Vp = 1.3V for 54LS/74LS

w 1

Vpm = 1.5V for all other TTL families

INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | ty y | tyHL
54/74 3.0v 1MHz 500ns 7ns 7ns
541.8/74LS 3.0v 1MHz 500ns 15ns éns
54S/74S 3.0v 1MHz 500ns 25ns | 2.5ns
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LOGIC PRODUCTS

GATE 54/7425

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

54/7425
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
\% HIGH-level output votlage Vee=MIN, Vi = MAX, loy = MAX M 24 34 v
-level output votia = y = y =
oH P 9 ce " o Coml | 24 3.4 v
v LOW-ievel output volt Ve =MIN, Vi = MIN, 1o = MAX ull 02 04 v
-level output voltage = , Vi= oL =
o P ¢ ce i o Com'l 0.2 0.4 v
Vi Input clamp voltage Vee=MIN, =1 -15 v
Input current at maximum _ _
h input voltage Vec=MAX, V =55V 1.0 mA
G input 160 uA
hn HIGH-level input current Voo = MAX, V=24V
Other inputs 40 rA
G input -64 mA
[ LOW-level input current Vee = MAX, V,=0.4V -
Other inputs -16 mA
Short-circuit output Mil -20 -55 mA
[} Vee= MAX
©S  current? ce Com'l | -18 ~55 mA
lccn  Qutputs HIGH 8 18 mA
| Supply current (total) Vee = MAX
ce ce locL Outputs LOW 10 19 mA
NOTES ) AC WAVEFORM
1. For conditions shown as MIN or MAX, use the appropriate value specified under
Cl ded op ing for the i type.
2. Al typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lgg is tested with Vo1 = + 0.5V and Voo = Vg 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. ViN m \'}
L'PML'I L'Pm-'
Vpm = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL tamilies.
Waveform 1
AC CHARACTERISTICS T,=25°C, Vo =50V
54/74
PARAMETER TEST CONDITIONS | C, = 15pF, R_ =400Q UNIT
Min Max
toLn 22
t Propagation delay Waveform 1 15 ns
Pl
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LOGIC PRODUCTS

GATES 54/7426, 1526
Quad Two-Input NAND Gate (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7426 14ns 8mA
74LS26 16ns 1.6mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vec=5V £5%;Tp=0°Cto +70°C | Voo =5V £10%; Ty = —55°Cto +125°C
Plastic DIP N7426N o N74LS26N
Plastic SO N74LS26D
Ceramic DIP S5426F
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74 54/74LS
'l_" ': : A B Inputs 1ul 1LSul
H H L Y Output 10ul 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) Is understood to be 40uA Ij4 and — 1.6mA Ij_and a 54/74LS unit load (LSul) is 20uA l;4 and
~0.4mA Iy
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
: |
3
a Felvee e[ )t 4 & o
— 6
E @E 4 B Y 6 5 Q S
5j )"— —
E E 10
A
5 10 10 Y ] .8
gk =D =
A 12
wor i S A ope
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LOGIC PRODUCTS

GATES

54/7426, 1526

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \
Vin Input voltage -—f:;o —3'75_(;0 —fg;o _3'75.30 \Y
I Input current - 205(0 - io1to - iosto - io1to mA
Vour Voltage applied to output in HIGH output state _3'?;0 —E.;ésto _2'?;0 —2.’15510 v
Ta Operating’free-air temperature range -55t0 +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER 54174 54/74LS UNIT
Min Nom Max Min Nom Max
Mil 4.5 5.0 5.5 45 5.0 5.5 \"
Vee Supply voltage Com'l | 475 5.0 5.25 4.75 5.0 5.25 v
Vi HIGH-level input voltage 20 2.0 v
Vi LOW-level input voltage Ml +08 ALY v
Com’l +0.8 +0.8 v
hk Input clamp current -12 -18 mA
Vou HIGH:-level output voltage 15 15 v
loL LbW-Ievel output current Mil 16 4 mA
Com’l 16 8 mA
Ta Operating free-air temperature Ml =% +125 =% +125 C
) Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
90%Y ' W | £oow AMP (V)
‘e Yo NEGATIVE j{: ™
o ULSE 10% 10% o
PULSE JVQ N . vour — L—amum tTLH(t)—]
SENFRATOR V — tTLH(t) ATHL(t) o
| I‘_ —‘l AMP (V)
. T lnr l CL POSITIVE [ 0% ”%\
T PULSE VM m
111 1 |1 ot | “ ox
= = = = = VM = 1.3V for 54LS/74LS; V), = 1.5V for all other TTL families
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R_ = Load resistor to Ve see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | tyiy | tTHL
C__ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
tTLH. tTHL Values should be less than or equal to the table entries. 54S/74S 30V 1MHz 500ns 25ns | 2.5ns
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LOGIC PRODUCTS

GATES 54/7426, 1526
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
54/7426 54/74L.S26
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
= Vop =15V 1000 1000
lon  HIGH-level output current Veo=MIN, on o
Vi =MAX Vou=12V 50 50 uA
| MAX Mil 0.2 0.4 025 | 04 v
VoL  LOW-level output voltage \cccf m::’ oL Com’l 0.2 0.4 035 | 05 \
H=
lop=4mA 74LS 0.25 | 04 v
Vik Input clamp voltage Vee=MIN, Ij=l -15 -15 \'
i V,=55V 1.0 ) mA
I !nput current at maximum Vo= MAX |
input voltage V,=7.0V 0.1 mA
) V=24V 40 rA
hn HIGH-level input current Ve = MAX
V=27V 20 uA
I LOW:-level input current Vee= MAX, V=04V -1.6 -04| mMmA
1 Outputs HIGH 4 8 0.8 1.6 mA
lec Supply current (total) Vee = MAX ccH d
lcct  Outputs LOW 12 22 24 44 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Vo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
L'pm~1 L'nn—l
Vm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Vcc=5.0V
54/74 54LS/74LS
PARAMETER TEST CONDITIONS C_=15pF, R = 1kQ C_=15pF, R = 2kQ UNIT
Min Max Min Max
tpLn . 24 32
tor Propagation delay Waveform 1 17 28 ns
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LOGIC PRODUCTS

GATES

54/7427, 527

FUNCTION TABLE

INPUTS OUTPUT
A B Cc Y
L L L H
X X H L
X H X L
H X X L

Triple Three-Input NOR Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7427 9ns 13mA
741827 10ns 2.7mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Voc=5V £10%; Ty = ~55°Cto + 125°C
Plastic DIP N7427N o  N74LS27N
Plastic SO N74LS27D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74 54/74LS
A-C Inputs 1ul 1LSul
Y Output 10ul 10LSul

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

PIN CONFIGURATION

NOTE

Where a 54/74 unit load (ul) is understood to be 40uA Ijy and — 1.6mA I} , a 54/74LS unit load (LSul) is 204A |y and

- 04mA I .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

O 7] vee

& )

] 7]

= )

G m|

& 5]
GND 7 B

A 1
1 —

12
2B Y 42 2] 21 ppt?
13-C 13
3-A -4
a B Y a i
§-C 5

A -1

°p Y 10 8
10 8 — NS
n-L il
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LOGIC PRODUCTS

GATES

54/7427, 1527

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 v
-05to -0.5 to -0.5 to -05to
Vin  Inputvoltage +55 +7.0 -55 +7.0 v
-30to -30 to -30to -30 to
™ Input current +5 1 +5 +1 mA
. -05to -05to -05to -05to
Vour Voltage applied to output in HIGH output state +Vee +Voe +Vee +Vee v
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Supply voltage Mil 45 5.0 5.5 45 5.0 55 \"
u
ce pply voltag Com’l | 4.75 5.0 5.25 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 20 \
. Mil +08 +0.7 v
Vo LOW-level input voltage
Com’l +0.8 +0.8 v
hk Input clamp current -12 -18 mA
lon HIGH-level output current - 800 — 400 rA
Mil 16 4 mA
lou LOW-level output current
Com’l 16 8 mA
) Mil -55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
v S0 | w Fr AMP (V)
cc vce
NEGATIVE | XYM m
PULSE
AL 10% 10%4 ov
puse | oo Loy B [ N mnt—]  f—
GENERATOR| 9 el
— |-mn(m rmum—-l l—-
90% 90% AMP (V)
RT cL [\ POSITIVE
PULSE VM VM
10%A . 0% oy
=T = - = = VM = 1.3V for 54LSI74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor to VGc; see AC CHARACTERISTICS for value. Amplitude | Rep- Rate | Pulse Width | trim | tthe
Cy_= Load capacitance ircludes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zoy of Pulse Generators. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 30V 1MHz 500ns 28ns | 25ns
tTLH» tTHL Values should be less than or equal to the table entries. - - . -
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LOGIC PRODUCTS

GATES 54/7427,LS27

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

54/7427 54/74LS27
PARAMETER TEST CONDITIONS' - UNIT
Min | Typ? | Max | Min | Typ? | Max
v HIGH:-level output volt Veo=MIN, Vi = MAX, I = MAX Mil_| 24 | 34 25 | 34 v
-level output voltage = s = , =
OH P g ce v on Com'l | 24 | 34 27 | 34 v
| MAX Mil 0.2 0.4 025 | 04 \
VoL  LOW-level output voltage \</°°f m;‘ oL= Com'l 02 | 04 035 | 05 | v
H=
lo=4mA | 74LS 025 | 0.4 \
Vik Input clamp voltage Vee=MIN, =1k -15 -15 \"
i V,=5.5V 1.0 mA
I !nput current at maximum Voo = MAX |
input voltage V,=7.0V 0.1 mA
. V=24V 40 uA
™ HIGH:-leve! input current Vee = MAX
V=27V 20 wA
[ LOW:-level input current Vee = MAX, V= 0.4V -16 -04]| mA
Short-circuit output Mil | -20 -55| -20 —-100| mA
los 3 Voo = MAX
current Com'l | —18 -55| ~20 -100{ mA
lccy  Outputs HIGH 10 16 2.0 4 mA
lee Supply current (total) Vo= MAX
lcc.  Outputs LOW 16 26 34 6.8 mA
NOTES ) AC WAVEFORM
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, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lgg is tested with Vot = + 0.5V and Vg = Voc 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 ViN Vm m
L'PHL'I "PLN"
Vpm = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R =4000Q C_ = 15pF, R =2kQ UNIT
Min Max Min Max
tpLH Propagation delay Waveform 1 15 5 ns
teuL 1 15
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LOGIC PRODUCTS

BUFFR  s54/7428
Quad Two-Iinput NOR Buffer

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7428 7ns 23mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Ve =5V £5%;To=0°Cto +70°C | V=5V £10%; Ty = —55°Cto + 125°C
Plastic DIP N7428N
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74
:_" E t A, B Inputs 1ul
H H L Y Output 30ul
H = HIGH voltage level NOTE
L = LOW voitage level Where a 54/74 unit load (ul) is understood to be 40uA Ijy and — 1.6mA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A —3 1
(N 2] vee iED"—'* 2| 2B P
[z @E : : ) ) — B
& o) ’ .
AE
A,
ano (7] 5] 78] Detus -l 13
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LOGIC PRODUCTS

BUFFER

54/7428

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

PARAMETER 54 74 UNIT
Vee Supply voltage 7.0 7.0 \"
Vin Input voltage —-05to +55 -05t0 +55 v
™ Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state -05t0 + Ve -05t0 + Ve v
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74
PARAMETER UNIT
Min Nom Max
v Suop! it Mil 4.5 5.0 5.5 v
u voltage
ce pply vollag Com'l 475 5.0 5.25 v
Viy HIGH-level input voltage 2.0 v
. Mil +08 v
Vi LOW-level input voitage
Com’l +0.38 \Y
hk Input clamp current -12 mA
lon HIGH-level output current — 2400 wA
| LOW:-level output t Mil 48 mA
-level output curren
ot P Com’l 48 mA
T o ting § it ¢ Mil -55 +125 °C
erating free-air temperature
A P g P Com'l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oy | W | Hoo% AMPW)
vee vce
NEGATIVE | KYM VM
PULSE o
AL ' 10% 10%4 ov
PULSE ﬂQ o— DUT o — L—!mwv) ITLH(t) — te—
SENERATOR — I-—ITLH(Ir) |THL(!!)—~‘ I—»
AMP (V)
90% 90%:
RT CL "] POSITIVE
PULSE M vm
I 10%A . 0% oy
= = = = = = Vm = 1.3V for 54LS/74LS; V= 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vg; see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | trim | 'THL
C|_ = Load capacitance inciudes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZoyT of Pulse Generators 54LSIT4LS 3ov TMHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 30V 1MHz 500ns 25n0s | 25ns
tTLH. tTHL Values should be less than or equal to the table entries.
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LOGIC PRODUCTS

BUFFER 54/7428

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

54/7428
PARAMETER TEST CONDITIONS® UNIT
Min Typ? Max
\'% HIGH-level output volt V MIN, V| = MAX, | MAX Mil 24 34 v
-level output voltage = ,Vie= 3 =
oH P ¢ oe = on Com'l 24 3.4 v
\% LOW-level output volt Vee=MIN, Vi = MIN, Io, = MAX M 02 i v
-level output voltage = s = oL =
o P : ce " Ok Com'l 0.2 0.4 v
Vik Input clamp voltage Veec=MIN, Ii= 1k -1.5 "
Input current at maximum _ _
I input voltage Veo= MAX, V| =5.5V 1.0 mA
(™ HIGH-level input current Veeo = MAX, V=24V 40 A
I LOW-level input current Voo = MAX, V=0.4V -1.6 mA
-circui Mil -70 -180 mA
los Short: c;rcun output Voo = MAX
current Com'l -70 - 180 mA
lcch Outputs HIGH 12 21 mA
lec Supply current (total) Veeo = MAX
lccu  Outputs LOW 33 57 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under
reco I op g itions for the applicable type. AC WAVEFORM
2. All typical values are at Voo =5V, Tp=25°C.
3. lpg is tested with Vot = + 0.5V and Voo = Voo MAX + 0.5V. Not more than one WAVEFORM FOR INVERTING OUTPUTS

output should be shorted at a time and duration of the short circuit should not

exceed one second.
ViN M \{"]
l"nm’! I"PLH‘I

Vm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.

Waveform 1

AC CHARACTERISTICS T,=25°C, Vgc=5.0V

54/74
PARAMETER TEST CONDITIONS R, =1330Q UNIT
Min Max
teLH . Waveform 1 9.0
tor Propagation delay C, = 50pF 12 ns
tpLn . Waveform 1 15
tor Propagation delay Cy = 150pF 18 ns
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LOGIC PRODUCTS

GATES 54/7430, LS30
Eight-input NAND Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)

7430 11ns 2mA

741830 11ns 0.5mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee =5V £5%;Tp=0°Cto +70°C | Vo =5V £10%;Tp= —55°Cto +125°C
Plastic DIP N7430N . N74LS30N
Plastic SO N74LS30D
FUNCTION TABLE Ceramic DIP S54LS30F
INPUTS OUTPUT Flatpack S54L.S30W
A|B|C|D|E|F|G|H Y
LIX|X|X|X[X]|X][X H
XILIX|X]|X|X]|X|X H
X X|L|X]|X]|X[X]|X H
X|X|X|L]X|[X]|X]|X H
o8l IO ol ol I Rl ol ol INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
XXX X X LX) X H PINS DESCRIPTION 54/74 54/74LS
XX |X|X|X[X]|]L[X H
xIxIxIx!IxIxIxlt H A-H Inputs 1ul 1LSul
HIHIHIH|HIH|H]|H L Y Output 10ul 10LSul
H = HIGH voliage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40uA ljy and — 1.6mA |}, , and 54/74LS unit load (LSul) is 20uA lj and
X = Don’t care —04mA i .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2
1 (1] Ve J_A 2] &
2 73] 28 3
8 e o 4
smiilli= - ]
= —
6
E]-ﬁ 0] M _8
€] o] 122 -
GND [7] E} _12)




LOGIC PRODUCTS

GATES

54/7430, LS30

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \Y
-05to -05to -05to -0.5 to
Vin. Inputvoltage +55 +7.0 +55 +7.0 v
-30 to -30to -30 to -30to
N Input current +5 +1 +5 +1 mA
. . -05to -05to ~05to -05to
Vour Voltage applied to output in HIGH output state +Vee + Voo +Veo +Vee \
Ta Operating free-air temperature range —-55to + 125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Mil 4.5 5.0 5.5 45 5.0 5.5 \
Vee Supply voltage
Com’l 4.75 5.0 5.25 475 5.0 5.25 \
Viy HIGH-level input voltage 2.0 20 \
Mil +0.8 +0.7 \
ViL LOW:-level input voltage
Com’| +08 +0.8 \
hik Input clamp current —-12 —-18 mA
loH HIGH-level output current — 400 — 400 rA
Mil 16 4 mA
lou LOW-level output current
Com’l 16 8 mA
. . Mil -55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
0% } tw - 50% AMP (V)
vee vce
g NEGATIVE | KM vm
PULSE o
AL 10% 10%4 ov
cose | U b vour ‘-—amum TLHID— e
GENERATOR UT.
ITLH(t) ITHL(t)— r—
AMP (V)
90% 90%
RT CL D POSITIVE
PULSE vm VM
I 10% w | 10% ov
- = = - = = Vm = 1.3V for 54LS/74LS: V) = 1.5V for all other TTL families
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
AL = Load resistor 1o Vog: see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | TLH | 'ThL
C = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS ‘or value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54LS/74LS 3.ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent 545/74S 3.0V 1MHz 500ns 25ns | 25ns

1T H- tTHL Values should be less than or equal to the table entries.
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LOGIC PRODUCTS

GATES 54/7430, LS30

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

54/7430 54/74LS30
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? | Max
v HIGH-level output voltage | Vo= MIN, Vi = MAX, gy = MAX Mil_| 24 | 34 25 | 34 v
-level output volta = , = . =
oK P 98 | Yoo I oH Com'l | 24 | 34 27 | 34 v
| MAX Mil 0.2 0.4 025 | 04 v
VoL  LOW-level output voltage \</°°f m::' o= Com’l 02 | 04 0.35 | 05 v
H=
lo=4mA | 74LS 025 | 04 Vv
Vik Input clamp voltage Veec=MIN, I|= 1 -15 -15 \"
i V,=5.5V 1.0 mA
I !nput current at maximum Vo= MAX |
input voltage V,=7.0V 0.1 mA
. V=24V 40 uA
Iy HIGH-level input current Vee = MAX
V=27V 20 rA
I LOW-level input current Vec = MAX, V= 0.4V -16 -04 ] mA
Short-circuit output Mil | -20 -55 | -20 —-100| mA
los 3 Voo = MAX
current Com'l | -18 -55 | -20 -100| mA
lcch  Outputs HIGH 1 2 035 | 0.5 mA
lee Supply current (total) Voo = MAX
lccu  Outputs LOW 3 6 0.6 1.1 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type
2. Ali typical values are at Voo =5V, Tp=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. Ipg is tested with Vo1 = + 0.5V and Vg = 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. Vin m m
L'wm.'l L'pw—l
VM = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, V=50V
54/74 54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R_ = 4000 C_=15pF, R =2kQ UNIT
Min Max Min Max
teLH . 22 15
tomL Propagation delay Waveform 1 15 20 ns
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LOGIC PRODUCTS

GATES

54/7432, 1532, S32

Quad Two-Input OR Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7432 12ns 19mA
741832 14ns 4.0mA
74532 4ns 28mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vec=5V £6%; T4 =0°Cto +70°C | Vo =5V £10%;To= —~55°Cto + 125°C
. N7432N »  N74LS32N
Plastic DiP N74S32N
Plastic SO N74LS832D N74832D
Ceramic DIP S5432F ° S54LS32F
Flatpack S§5432W . S54L.832W
LLCC S54L832G
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L L PINS DESCRIPTION 54/74 54/74S 54/74LS
'_L{ T : A, B Inputs 1ul 1Sul 1LSui
H H H Y Output 10ul 10Sul 10LSul
H = HIGH voltage leve! NOTE
L = LOW voitage level Where a 54/74 unit load (u) is understood to be 40uA ljy and — 1.6mA Iy, a 54/74S unit load (Sul) is 50xA |y and
—2.0mA ), and a 54/74LS unit load (LSul) is 20uA ijy and — 0.4mA I .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -l
21 s
(K8 73] vee ;ED—V' 3 -4
= Ol S B
o i A s
9 —
G 5] 5] Dt 0 o
o 5]
A 12
ano [7] &) :zED—l 1 ‘g‘ 1




LOGIC PRODUCTS

GATES

54/7432,1532, S32

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

PARAMETER 54 54LS 548 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 Vv
-05to -05to - 0.5 to -05to -05to -05to
Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
-30to - 30 to —30 to —-30 to - 30 to —-30 to
Iin Input current +5 +1 +5 +5 1 +5 mA
v Voltage applied to output in HIGH -05to —-0.5to -05to —-05to -05to -05to v
ouTt output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range —55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER - - UNIT
Min | Nom | Max Min | Nom | Max Min | Nom | Max
Mil 45 5.0 55 45 5.0 5.5 45 5.0 55 \"
Vee Supply voltage
Com’'l | 4.75 5.0 525 | 4.75 5.0 525 | 4.75 5.0 5.25 \"
Vin HIGH-level input voltage 2.0 2.0 2.0 \
. Mil +0.8 +0.7 +0.8 \
Vi LOW-level input voltage
Com’l +0.8 +0.8 +0.8 \"
Ik Input clamp current -12 -18 -18 mA
lon HIGH-level output current - 800 - 400 - 1000 A
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
. ) Mil - 55 +125 | - 55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
— tw | Lo AMP (V)
vce vce
T NEGATIVE | K YM M
PULSE . o
Rl N 10% 10% o
PULSE P - vour L—tmum mmm——l l—
GENERATOR LM ATHL()— e
¢ POSITIVE 90% 90%-) AMPM)
R L D
T T PULSE Var vm
l J. J. l l % 10%;‘4 w ‘\kw% ov
= = = = = = Vp = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Ve see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trun | tTHL
C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value
Ry = Termination resistance should be equal to ZgyT of Pulse Generators 54LS/74LS 3.0v 1MHz 500ns 15ns 6ns
D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 30V 1MHz 500ns 25ns | 25ns
tTLH. tTHL Values should be less than or equal to the table entries
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LOGIC PRODUCTS

GATES 54/7432, 1532, S32

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

54/7432 54/74LS32 54/74S32
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Voo = MIN, Vi = MIN, Mil 24 3.4 25 3.4 25 3.4 Vv
O output voltage lon=MAX Com'l| 24 | 34 27 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 0.5 A\
LOW-level Veec=MIN, | loL= B
Vou output voltage | V., = MAX Com'l 02 | 04 035 | 05 05 v
loL=4mA | 74LS 025 | 0.4 v
Input ciam
Vik voﬁ’tage P Vec=MIN, Iy = I -15 -15 —12| Vv
Input current V,=5.5V 1.0 10 | mA
I, at maximum Vee = MAX
input voltage Vi=7.0V 0.1 mA
. V=24V 40 A
eI O R :
npu V=27V 20 50 y
B V,= 0.4V -1.6 -04 mA
e !.OW level Voo = MAX !
input current V=05V -20! mA
Short-circuit Mil | —20 —-55 | —20 —100 | —40 ~100 | mA 4
los 5 Vo= MAX —_—
output current Com’l | —18 -55 | —20 -100 | —40 -100 | mA | ===
logn  Qutputs 15 | 22 31 | 62 18 | 32 | mA
Supply current HIGH
lec Vee= MAX
(total) | Outputs
ol Cow 23 38 4.9 9.8 38 68 mA
:“OTES AC WAVEFORM

. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type.

. All typical values are at Voo =5V, T =25°C.

. lpg is tested with Vo1 = + 0.5V and Vg = Voo MAX + 0.5V. Not more than one WAVEFORM FOR NON-INVERTING OUTPUTS
output should be shorted at a time and duration of the short circuit should not
exceed one second.

w N

Vour M ™

Vpm = 1.3V for 54LS/74LS: Vg = 1.5V for all other TTL families

Waveform 1
AC CHARACTERISTICS T,=25°C, Vcg=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C_=15pF, R =400Q | C_=15pF, R_=2kQ | C_=15pF, R_=2800 | UNIT
Min Max Min Max Min Max
teLH . 15 22 7.0
tor Propagation delay Waveform 1 22 22 70 ns
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LOGIC PRODUCTS
_—————————————————————————————e—————e—e————————————————

BUFFERS 54/7433, 1533
Quad Two-Input NOR Buffer (Open Collector)
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7433 1ins 23mA
74LS33 19ns 4mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Voo =5V £10%; Ty = —~55°C to + 125°C
Plastic DIP N7433N ¢  N74LS33N
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L :’_' PINS DESCRIPTION 54/74 54/74LS
: C L A, B Inputs 1ul 1LSul
H H L Y Output 30ul 30LSul
H = HIGH voltage level NOTE
L = LOW voitage levei Where a 54/74 unit'load (ul) is understood to be 40xA Ijy and — 1.6mA I} , a 54/74LS unit load (LSul) is 204A Iy and
~04mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -3
] 7] vee ;ED°'l1 3 2 op
45 O S =
i m R ]
34 b e N
- A
- oD A ke
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LOGIC PRODUCTS

BUFFERS

54/7433, LS33

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \"
-0.5to -05to -0.5to -05to
Vin  Input voltage +55 +70 -55 +7.0 v
i Input current -30to -30 to -30 to - 30 to mA
N P +5 +1 +5 +1
. . -05to -05to -05to -05to
Vour Voltage applied to output in HIGH output state +Vee +Veo +Voo +Vee \
Ta Operating free-air temperature range -55to0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Mi | 45 | 50 55 45 50 | 85 | v
Yee SRRy RS Com'l | 475 5.0 5.25 4.75 5.0 5.25 v
Viu HIGH:-level input voltage 20 2.0 A
Mil +0.8 +0.7 v
Vi LOW:-level input voltage
Com’l +0.8 +038 \
Ik Input clamp current -12 - 18 mA
Von HIGH:-level output voltage 5.5 5.5 \
Mil 48 12 mA
loL LOW-level output current
Com’l 48 24 mA
Mil - 55 +125 - 55 + 125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS

vce vce

RL

VIN vout

PULSE DUT.

GENERATOR

DEFINITIONS

R( = Load resistor to Vco; see AC CHARACTERISTICS for value

C = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value

Ry = Termination resistance should be equal to Zgyt of Pulse Generators

tTLH. tTHL Values should be less than or equal to the table entries.

INPUT PULSE DEFINITIONS

F t AMP (V]
90%Y W {o0% v
NEGATIVE | XYM vm
PULSE 10% 10%
ov
—= L!THL(") ITLH(t) —= e
] tTLH(t) ITHL(t)— e
AMP (V]
90% 90%- )
POSITIVE
PULSE M vMm
10% 10%
7| w | " ov
Vpm = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | ty y | tyyL
54/74 3.0V 1MHz 500ns 7ns 7ns
54L.8/74LS 3.0V 1MHz 500ns 15ns 6éns
545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
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LOGIC PRODUCTS

BUFFERS 54/7433, LS33

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

54/7433 54/74LS33
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
lon HIGH-level output current Vee=MIN, V| = MAX, Vo = 5.5V 250 250 A
| . Mil 0.2 0.4 025 | 04 \
Vo  LOW-level output voltage Yoc=MI o= Com'l 02 | 04 035 | 05 | V
H=
lo=12mA| 74LS 025 | 04 Vv
Vi Input clamp voltage Vee=MIN, =1k -1.5 -15 \
i V,=5.5V 1.0 A
I !nput current at maximum Vo= MAX | m
input voltage V,=7.0V 0.1 mA
) V=24V 40 pA
™ HIGH-level input current Vce = MAX
V=27V 20 A
he LOW:-level input current Veeo= MAX, V= 0.4V -16 -04| mA
| Outputs HIGH 12 21 1.8 3.6 A
lce Supply current (total) Vee = MAX ccn P m
lcc.  Outputs LOW 33 57 69 | 138 | mA
NOTES _ AC WAVEFORM
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. WAVEFORM FOR INVERTING OUTPUTS
Vin M M

L'PHL" Llpm-‘

Vi = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families.

Waveform 1
AC CHARACTERISTICS T,=25°C, V¢c=5.0V
[<¢]
54/74 54/74LS
PARAMETER TEST CONDITIONS R =133Q C_ =45pF, R =667Q UNIT
Min Max Min Max

toLH ) C_ =50pF for 54/7433 15 32

tor Propagation delay Waveform 1 18 28 ns
teLn . C, = 150pF for 54/7433 22

tone Propagation delay Waveform 1 24 ns




LOGIC PRODUCTS

BUFFERS

54/7437,1837, 837

Quad Two-Input NAND Buffer

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7437 11ins 22mA
741837 12ns 3.5mA
74837 4ans 33mA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Vee=5V 5%;Tp=0°Cto +70°C | Voo =5V £10%; Ty = —55°Cto +125°C
. N7437N ° N74LS37N
Plastic DIP N74S37N
Plastic SO N74S37D
Ceramic DIP S54S37F . S54LS37F
Flatpack S54S37W . S54LS37W
LLCC S54L.837G
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74 54/74S 54/74LS
H H
: L H A, B Inputs 1ul 2Sul 1LSul
H H L Y QOutput 30ul 30Sul 30LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40uA ljy and — 1.6mA |, a 54/74S unit load (Sul) is 504A |1y and
~2.0mA Iy, and 54/74LS unit load (LSul) is 204A Iy and — 0.4mA 1y, .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
A -] 3
2 &> SR
1 E Vee ;@_VG —
o gl DS - ~
& ) A 1
Y per DS r -
A 12
12 Y —<
ano [7] 5] sz_n Tl 11
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LOGIC PRODUCTS

BUFFERS

54/7437,1837, S37

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

PARAMETER 54 54LS 54S 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \"
-05to -05to -05to -0.5to -0.5to -05to
Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
-30 to -30to - 30 to - 30 to - 30 to -30 to
IN Input current +5 1 +5 +5 1 +5 mA
v Voltage applied to output in HIGH -05to -05to -05to -05to -05to -05to v
ouT output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -55t0 +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/174 54/74LS 54/74S
PARAMETER - UNIT
Min | Nom | Max Min | Nom | Max Min [ Nom | Max
Mil 45 5.0 5.5 45 5.0 55 45 5.0 5.5 \"
Vee Supply voltage
Com’t| 4.75 5.0 525 | 4.75 5.0 525 | 4.75 5.0 5.25 \
Vin HIGH-level input voltage 2.0 2.0 2.0 \Y
. Mil +0.8 +0.7 +08 \
Vi LOW-level input voltage -
Com’l +0.8 +0.8 +0.8 \
Ik Input clamp current -12 - 18 -18 mA
lon HIGH-level output current -1200 - 1200 — 3000 wA
Mil 48 12 60 mA
loL LOW:-level output current
Com’l 48 24 60 mA
X . Mil - 55 +125 | -55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
Vi = +0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY | W | foome — AMP M
vee vee
NEGATIVE | XVM vm
PULSE . o
AL 10% 10%4 ov
PULSE oy vour — L-m—u.m) TLH(t) —{ f—
GENERATOR D.u.T.
—= ITLH(tr) THL(t) — t—
AMP (V)
90% 90%.
RT CL D POSITIVE
PULSE VM VM
10%A W . X 10% ov
= = = = = = Vp = 1.3V for 54LSI74LS: V) = 1.5V for all other TTL families.
DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vg see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | triy | 'THL
CL = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS- 54174 3.0V TMHz 500ns 7ns 7ns
TICS for value
Rt = Termination resistance shouid be equal to Zgyt of Pulse Generators 54L8/74LS 3ov MHz 500ns 15ns 6ns
D = Diodes are 1N916, 1N3064. or equivalent 545/74S 30V 1MHz 500ns 25ns | 2.5ns
tTLH. tTHL Values should be less than or equal to the table entries
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LOGIC PRODUCTS

BUFFERS

54/7437,1837, 837

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

1 54/7437 54/74L837 54/74837
PARAMETER TEST CONDITIONS UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Vee= MIN, V, = MAX, Mil 24 3.4 25 3.4 25 3.4 v
OH output voitage lon=MAX Com'l | 24 | 34 27 | 34 27 | 34 v
| MAX Mil 0.2 0.4 0.25 0.4 0.54 v
LOW-level Veec=MIN, | loL= y
Voo output voltage | V= MIN Com’l 0.2 0.4 0.35 0.5 0.5 \
loL=12mA | 74LS 0.25 0.4 \Y
Vic ",’;'l’:‘:g‘;"’“p Voe=MIN, I= I -15 -15 —12| v
Input current V=55V 1.0 1.0 mA
l}  at maximum Voo = MAX
input voltage vi=7.0v 0.1 mA
HIGH-level V=24V 40 rA
V MAX
"W input current | Voo= V=27V 20 100 | uA
| LOW:-level v MAX V=04V -1.6 ~0.4 mA
" inputcurrent | "°CT V,=05V —40| mA
| Short-circuit v MAX Mil -20 -70 § -30 -100 | -50 -225; mA
9% output current? ce= Com'l | —18 -70 | - —100 | —50 —225| mA
Outputs
1 9 15.5 0.9 2 20 36 mA
Supply current CCH  HIGH
lec (total) Voe=MAX Outputs
l
ccL “ow 34 54 6 12 48 80 mA
NOTES AC WAVEFORM
1. For conditions shown as MIN or MAX, use the appropriate value fied under
P '] for the appli type.
2. Al typical values are at Voo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Vo1 = + 0.5V and Vg = Vo 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 for the 54/7437 and 54/74LS37, and 100 milliseconds for the Vm_fvn—_\vhl__
54/74S37. L l
4. Vo= +0.45V MAX for 54S at Tp = + 125°C only. npm_.l —chH.I
Vpm = 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C, =45pF, R =133 | C_ =45pF, R =667Q2 | C =50pF, R =930 UNIT
Min Max Min Max Min Max
thLH . 22 24 6.5
tont Propagation delay Waveform 1 15 24 65 ns
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LOGIC PRODUCTS

BUFFERS

54/7438, 1538, 538

FUNCTION TABLE

Quad Two-Input NAND Buffers (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7438 13ns 28mA
74LS38 19ns 3.5mA
74538 6.5ns 33mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Ve =5V £5%;Ta=0°C10 +70°C | Voo =5V = 10%;Tp= —55°Cto +125°C
. N7438N «  N74LS38N
Plastic DIP N74S38N
Plastic SO N74S38D . N74LS38D

INPUTS OuUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L : H PINS DESCRIPTION 54/74 54/748 54/74LS
; L : A B Inputs 1ul 2Sul 1LSul
H H L Y Output 30ul 30Sul 30LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A Iy and — 1.6mA I, a 54/74S unit load (Sul) is 50xA iy and
~2.0mA Iy, and 54/74LS unit load (LSul) is 204A Iy and — 0.4mA Iy .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A -
1 ¥ &> O3
i [14] vee 2EDQ—_G -3 ¢
2 E A L]
4 Y — (]
3 @ @‘:ﬂ sto——s ] OpE
=] m| A 9
9 Y -
A1) 4 DS S ope
E @E 4
12 12
ano LT 8 s 1D o op
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LOGI

C PRODUCTS

BUFFERS

54/7438, LS38, S38

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

PARAMETER 54 54LS 548 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
-05to -05to -05to ~05to -05to -0.5 to
Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
-30to ~30to ~-30 to -30to -30to -30 to
Iin Input current +5 +1 +5 +5 +1 +5 mA
v Voltage applied to output in HIGH -05to -0.5to -05to -05to -0.5 to —-0.5to v
out output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range —-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 45 5.0 55 45 5.0 5.5 45 5.0 5.5 \"
Vee Supply voltage
Com’l | 4.75 5.0 525 | 4.75 5.0 525 | 4.75 5.0 5.25 \"
ViH HIGH:-level input voltage 2.0 2.0 2.0 \
. Mil +0.8 +0.7 +0.8 \
Vie LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 \
ik Input clamp current -12 -18 -18 mA
Vou  HIGH-level output voltage 5.5 5.5 5.5 \
Mil 48 12 60 mA
loL LOW:-level output current
Com’l 48 24 60 mA
. . Mil -55 +125 | -55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
90%Y I w | Koow AMP (V)
vee vee
NEGATIVE | K VM M
PULSE 10% 10%
RL ov
PULSE s DUT. vour — L—'THL(") ITLH(t) — f—
GENERATOR ] TLH(t) ATHL(t)—] f—
AMP (V)
90% 90%
RT cL POSITIVE
PULSE vm VM
10%A . 10% ov
= = = - = Vpm = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor 1o Vo; see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | trin | tTHL
Cy = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zg of Pulse Generators 54LS/74LS 3.0v 1MHz 500ns 15ns éns
tTLH: tTHL Values should be less than or equal to the table entries 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
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LOGIC PRODUCTS

BUFFERS

54/7438, 1538, S38

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

54/7438 54/74LS38 54/74S38
PARAMETER TEST CONDITIONS! UNIT
Min [ Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
| HIGH:-level _ _ _
OH output current Voo = MIN, V, = MAX, Vo =55V 250 250 250 A
| MAX Mil 0.2 0.4 0.25 0.4 0.5 \
LOW:-level Vee=MIN, | loL= ;
VoL output voltage | V= MIN Com'l 0.2 0.4 0.35 0.5 0.5 \'
loL=12mA | 74LS 025 | 04 Vv
Vi L’;‘l’t‘ggce'amp Voo =MIN, I,= I -15 -15 12| Vv
Input current V,=55V 1.0 1.0 | mA
I, at maximum Vee = MAX
input voltage Vi=7.0V 0.1 mA
HIGH-level V=24V 40 wA
. t t Ve = MAX
input curren V,=27V 20 100 A
R V,= 0.4V -186 -04 mA
e iL;1OW level Voo = MAX 1
put current V=05V -40| mA
loon  Outputs 5 | 85 09 | 2 20 | 36 | mA
Supply current HIGH
lec (total) Vo= MAX o
)
el ow 34 54 6 12 46 80 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Vg =5V, To = 25°C. WAVEFORM FOR INVERTING OUTPUTS
Vin M M
L'puL~1 "PLN‘I
Vi = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Vo =5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C_ =45pF, R, =133Q | C_ =45pF, R, =667Q | C, =50pF, R =932 UNIT
Min Max Min Max Min Max
toln . 22 32 10
tor Propagation delay Waveform 1 18 28 10 ns
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LOGIC PRODUCTS

BUFFER

54/7439

e e e e s ————————————————
Quad Two-Input NAND Buffer (Open Collector)
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
4.5mA (Iecn)
7439 1ins 30mA “gg’:)

FUNCTION TABLE

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
Ve =5V £6%;Ta=0°Cto +70°C | Voo=5V £10%; T = —55°C to +125°C

Plastic DIP N7439N

PACKAGES

INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L H PINS DESCRIPTION 54/74
:_" ': : A, B Inputs 1ul
H H L Y Output 30ul
H = HIGH voltage level NOTE
L = LOW voltage level A 54/74 unit foad (ul) is understood to be 40uA fjy and — 1.6mA Iy .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A (NPT
(&N [14] vee ZED"‘Y“ e
E@ = =D = e
G] @E T L4 -8
a m ’
20 5E =D o
5 ! 10 9
1968 . ;
A 1
ol D r s

4-71

.

|




LOGIC PRODUCTS

BUFFER 54/7439

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

PARAMETER 54 74 UNIT

Vee Supply voltage 7.0 7.0 \
-05to -05to

Vin Input voltage +55 +55 \%
—-30 to -30to

In Input current +5 +5 mA

Vour Voltage applied to output in HIGH output state -05t0 + Ve ~05t0 + Ve \

Ta Operating free-air temperature range -55t0 +125 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

54/74
PARAMETER UNIT
Min Nom Max
v s | it Mil 4.5 5.0 5.5 \"
upply voltage
ce Com'l 4.75 5.0 5.25 v
Vin HIGH-level input voltage 20 \
. Mil +0.8 \
Vi LOW:-level input voltage
Com’i +08 \Y
hk Input clamp current -12 mA
Vow HIGH-level output voltage 55 \
Mil 48 mA
loL LOW:-level output current
Com’l 48 mA
. . Mil -55 +125 °C
Ta Operating free-air temperature
Com’i 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
\ W - AMP (V.
90% v 90% ()
vce vee
NEGATIVE | X VM VM
PULSE N
AL 10% 10%4 ov
7 Vi
PULSE N D.UT T — L-'THLW) ITLH(tr) — L—-
GENERATOR e
— "—'TLH(V) THL—] e
AMP (V
90% 90% w
RY CL POSITIVE
PULSE VM VM
10 %A . k 10% ov
- = = = = Vp = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families
DEFINITIONS ) FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vg see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tyiy | ttHL
C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zgyt of Pulse Generators. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
trLH. tTHL Values should be less than or equal to the table entries 545/74S 3.0V 1MHz 500ns 25ns | 25ns

4-72




LOGIC PRODUCTS

BUFFER

54/7439

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

54/7439
PARAMETER TEST CONDITIONS' - UNIT
Min Typ? Max
lon HIGH-level output current Voe=MIN, V; = MAX, Vou =5.5V 250 uA
v LOW-level output volt Vee=MIN. Vi = MIN, Ig = MAX M 02 94 v
-level output voltage =  Vin= JoL=
ot P ¢ e " o Com't 02 0.4 v
Vik Input clamp voltage Vee=MIN, =1 -15 Y
Input current at maximum _
1 input voltage Voo = MAX, V=55V 1.0 mA
hn HIGH-level input current Vee = MAX, V= 2.4V 40 uA
L LOW-level input current Ve = MAX, V=04V -16 mA
leen Outputs HIGH 45 8.5 mA
| S | t (total Vee=M
ce upply current (total) co= MAX lco._Outputs LOW 30 54 mA
NOTES

1. For conditions shown as MIN or MAX, use the appropriate value specitied under

recommended operating conditions for the applicable type
2. Al typical values are are Voo =5V, Tp=25°C.

AC CHARACTERISTICS T,=25°C, Vgc=5.0V

AC WAVEFORM

WAVEFORM FOR INVERTING OUTPUTS

m Ym

VIN

VM= 1.3V for 54LS/74LS, V= 1.5V for all other TTL families.

Waveform 1

54/74
PARAMETER TEST CONDITIONS | C_ =45pF, Ry =13302 | UNIT
Min Max
teum ; . 22
Propagation delay Waveform 1 ns
tpHL 18




LOGIC PRODUCTS

BUFFERS

54/7440, LS40, S40

Dual Four-Input NAND Buffer

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7440 11ns 11mA
74LS40 12ns 1.8mA
74540 6ns 18mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V 25%;To=0°Cto +70°C | Voo =5V =10%; T4 = —55°C to +125°C
. N7440N o  N74LS40N
Plastic DIP N74S40N
Ceramic DIP S54S40F
Flatpack S54S40W

FUNCTION TABLE

INPUTS OUTPUT
A D Y
L X X X n INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
X L X X H PINS DESCRIPTION 54/74 54/74S 54/74LS
X L X H
; X X L H A-D Inputs 1ul 2Sul 1LSul
H H H H L Y Output 30ul 30Sul 30LSul
H=HIGH voltage level NOTE
L = LOW voiltage level Where a 54/74 unit load (ul) is understood to be 40,A Ijy and — 1.6mA I, a 54/74S unit load (Sul) is 504A Iy and
X = Don’t care ~2.0mA I, and a 54/74LS unit load (LSul) is 20uA )y and — 0.4mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
v A i
] "_;4] cc ; 5 , 1 oap b
2 113) c 6 —
o B T -
- o A 9
5 [0 99— —
10 v 9]
5 E] 12 c 8 12 8
aND [7] 5] 132 Sl

o
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LOGIC PRODUCTS

BUFFERS

54/7440, LS40, S40

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

PARAMETER 54 5418 54S 74 74LS 74s UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
~05to -05to -05to -05to -05to -0.5to
Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
-30to -30to —-30to -30 to -30 to -30to
Iin Input current +5 +1 +5 +5 1 +5 mA
v Voltage applied to output in HIGH ~05to -05to -05to -05to -051to -05to v
OUT  output state +Vee +Vee +Vec +Vee +Veo +Veo
Ta Operating free-air temperature range -55to0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54i74 54/74LS 54/74S
PARAMETER " - - UNIT
Min | Nom | Max Min | Nom | Max Min | Nom | Max
il 45 5.0 55 45 5.0 55 45 5.0 5.5 v
Vee  Supply voltage
Com’l | 4.75 5.0 525 | 4.75 5.0 525 | 475 5.0 5.25 \%
Viy HIGH-level input voltage 20 2.0 2.0 \
. Mil +0.8 +0.7 +0.8 \
Vi LOW-level input voitage
Com’l +038 +08 +08 \'%
hk Input clamp current -12 -18 -18 mA
lon HIGH:-level output current -1200 -1200 — 3000 pA
Mil 48 12 60 mA
loL LOW:-level output current
Com’l 48 24 60 mA
. . Mil -55 +125 | -55 +125 | -55 + 125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 545 at To= + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
%07 | W 1 AMP (V)
vee vee
NEGATIVE | K VM m
PULSE 10% 10%
RL ov
PULSE Py DUT vour — L—'TNL('” !Tm(tv)—-! e
GENERATOR e
— ‘-—mn(m THL(t)—] r-
90% 90% AMP (V)
RT CL D POSITIVE
PULSE vm ™
:[: 10% . 10% ov
= = = == = Vp = 1.3V for 54LS/74LS; V), = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vog: see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | trim | trHL
C| = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to Zgy1 of Puise Generators. 54L8/74LS 3ov 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns 25ns
tri W, tTHL Values should be less than or equal to the table entries. _ - A
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LOGIC PRODUCTS

BUFFERS 54/7440, LS40, S40

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

54/7440 54/74LS40 54/74S40
PARAMETER TEST CONDITIONS' N - - UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
... HIGH-level Veo=MIN, V = MAX, | Mil | 24 34 25 3.4 25 34 v
OH output voltage lon = MAX Com’l | 2.4 34 2.7 3.4 2.7 3.4 v
| MAX Mil 0.2 0.4 0.25 0.4 0.54 \
LOW-level Vee=MIN, | loL= ;
Voo output voltage | Vy,=MIN Com’l 0.2 0.4 0.35 0.5 0.5 \
lop=12mA | 74LS 0.25 0.4 \"
Vik :,T)‘,)t“atgzlamp Voo = MIN, Iy = I ~15 ~15 12| v
Input current V=55V 1.0 10 | mA
L at maximum Ve = MAX
input voltage Vi=7.0V 0.1 mA
| HIGH-level Voo = MAX V=24V 40 wA
M input current cer V=27V 20 100 | »A
| LOW-level v MAX V,=0.4V -16 -04 mA
'L input current ce= V=05V -4 | mA
| Short-circuit v MAX Mil -20 -70 | =15 —-100 | —50 —-225| mA
OS5 output current cem Com'l| —18 -70 | -15 -100 | -50 —225| mA
oo Outputs 4 8 045 | 1 10 | 18 | ma
Supply current HIGH
lec (total) Vee=MAX Outoot
| utputs
cCL ow 17 27 3 6 25 44 mA
NOTES ) AC WAVEFORM
1. For conditions shown as MIN or MAX, use the appropriate value specified under
recommended operating conditions for the applicable type
2. Al typical values are at Voo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Vo= + 0.5V and Vg = Vo 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. The 54/74S40 test time for Ing should not exceed 100ms. VIN Vm m
4. Vo = +0.45V MAX for 54S at Tp = + 125°C only. L I
‘pm.'1 "PLM"
VM = 1.3V for 54LS/74LS, V)4 = 1.5V for ail other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Vcc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C =15pF, R =133Q | C_ =45pF, R =667Q | C, =50pF, R =930 UNIT
Min Max Min Max Min Max
teLH . 22 24 6.5
tont Propagation delay Waveform 1 15 2 65 ns
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LOGIC PRODUCTS

DECODERS 54/7442, L5422
BCD-To-Decimal Decoder (1-o0f-10)
e Mutually exclusive TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
outputs DELAY (Total)
¢ 1.0f-8 demultiplexing 7442 15ns 28mA
capability 741542 18ns 7mA

¢ Outputs disabled for
input codes above nine

DESCRIPTION ORDERING CODE

The '42 decoder accepts four active HIGH PACKAGES COMTES?!AE ROANGES o _ MIL'I‘.\RY RAN?ES o
BCD inputs and provides 10 mutually ex- Vec=5V £5%;Tap=0°Cto +70°C | Vcc=5V £10%; Ty = —55°Cto +125°C

clusive active LOW outputs, as shown by Plastic DIP N7442N . N74LS42N
logic symbol or diagram. The active LOW

outputs facilitate addressing other MSi PlastnclSO N741.854D
units with active LOW input enables. Ceramic DIP S5442F * S54LS42F
The logic design of the '42 ensures that all Flatpack 554420 ° S54LS42wW
outputs are HIGH when binary codes LLCC S54L.542G
greater than nine are applied to the inputs.
The most significant input, A, produces a
useful inhibit function when the '42 is
used as a 1-of-8 decoder. The Aj input can
also be used as the Data input in an 8-out-
put demultiplexer application. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74LS
Ag-Aj Inputs 1ul 1LSul
0-9 Ouputs 10ul 10LSul
NOTE
Wraedre aAs|4/74 unit load (ul) is understocd to be 40xA Iy and — 1.6mA | , and a 54/74LS unit load (LSul) is 20uA I}y and
- 0.4mA Iy
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
15 14 13 12
L l l I 15| BCPIPEC <
?E el Ve Ao A1 A2 A3 - 3 N 2
i [75] A B3
3 [3] 1] A4 a4, s t‘
- 5
3] 73] A, 4
HEa mrm 5 -
413 = 73 3], s T
Ha mE 0 1 2 3 4 5 6 7 8 9 ")
[ mp TYYYTTTTYY ai
ano[E] af 12 3 4 56 7 9 10 N 121, Y Nk
Vgg =Pin 16
GND =Pin 8
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LOGIC PRODUCTS

DECODERS 54/7442,1542
LOGIC DIAGRAM FUNCTION TABLE
A; A, Ay A0 T 2 3 4 5 6 7 8 9
L L L LI{L HHHHHMHHHH
o ‘1(“) “2(“) “=m) L L L H|/H L HHHHUHUHUHH
" L L H L|HHULUHUHHHIHIHH
Y Y L L H H|HHHULUHUHHUHIHH
<57 L H L L{IHHHHLMHHHMHH
L H L HIH HHHMHLHHHH
+ L H H L|HHHHUHUHTILUHUHH
L H H H|H HHHHHHILMHH
[ T T T e H L L L|HHHHUHHHUHTLH
R 1 sgnasnguunagniiil | H L L H|HHHHHHUHUHUHL
C J {? t J t J J(J H L H LIHHHHHHMHMHMHH
™ @ [€) @ ) ®) m © 10) 1) H L H HIH HHHHHHHMHRH
° 3 2 3 2 s ] 7 i s H H L LIHHHHHHHHHH
( )=Pin number H H L H|IH HHHHHMHMHMHH
‘é(':‘%-_':::": H H H LIHHHHHHHMHMHMH
H H H HIH HHHMHMHMHHMHH
H=HIGH voltage levels
L = LOW voltage levels
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 v
-05to -05to -05to -05to
Vin - Inputvoltage +55 +70 -55 +70 v
-30 to -30to -30to -30to
Iin Input current +5 +1 +5 1 mA
. : ) -05to -05to -05to -05to
Vour Voltage applied to output in HIGH output state +Vee +Veo +Voe +Vee v
Ta Operating free-air temperature range -55t0 +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v s | it Mil 4.5 5.0 5.5 4.5 5.0 55 \
u voltage
ce ppiy vollad Com'l | 475 5.0 5.25 4.75 5.0 5.25 v
Vi HIGH-level input voltage 2.0 20 v
. Mil +0.38 +0.7 \
Vi LOW:-level input voltage
Com’l +0.8 +08 \"
hk Input clamp current -12 -18 mA
lon HIGH-level output current - 800 - 400 A
| LOW-level output t Mil 16 4 mA
-level output curren
oL P Com’l 16 8 mA
] ] Mil - 55 +125 -55 +125 °Cc
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
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LOGIC PRODUCTS

DECODERS

54/7442,1542

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

54/7442 54/74LS42
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Voc=MIN, Viu=MIN, V, =MAX, | Mil | 24 | 34 25 | 34 \
v HIGH-level output voltage cc 1 N P ’
oH P g lon=MAX Com’l | 24 | 34 27 | 34 v
Vo= MIN, MAX Mil 0.2 0.4 0.25 0.4 A
VoL  LOW-level output voltage Vi =MIN, lou= Com’l 02 | 04 035]| 05 v
VL= MAX
‘L lo=4mA | 74LS 025 | 04 v
Vik Input clamp voltage Vee=MIN, =1 -15 -1.5 \%
i V,=5.5V 1.0 mA
I !nput current at maximum Voo = MAX |
input voltage V,=7.0V 0.1 mA
. V=24V 40 A
b HIGH-level input current Vee = MAY
V=27V 20 rA
he LOW:-level input current Voo = MAX, V= 0.4V -1.6 ~04 | MA
Short-circuit output Mil - 20 -55 | —20 -100 | mA
los 3 Voo = MAX
current Com’l | —18 -55 | —20 —100 | mA
| Supp!  (total) v MAX Mil 28 41 7 13 mA
ul current® (tota =
ce PPy ce Com’l 28 | 56 7 13 | mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Vo =5V, To=25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Voyt = + 0.5V and Voo = 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. VIN m Vm
4. |gc is measured with all outputs open and all inputs grounded. L I
'PHL’I "PLH"
Vpm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74 54/74LS
PARAMETER TEST CONDITIONS C_ = 15pF, R =400Q C_=15pF, R_ = 2kQ UNIT
Min Max Min Max
tpuy  Propagation delay Waveform 1 30 30 ns
tpy.  Address to output 3 logic levels 30 30
teLH Propagation delay Waveform 1 25 25 ns
tpy.  Address to output 2 logic levels 25 25
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LOGIC PRODUCTS

DECODERS

54/7442,1542

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS

vee vee
j RL
PULSE AN vour
GENERATOR D.u.T.

DEFINITIONS
R = Load resistor to Vo, see AC CHARACTERISTICS for value

TICS for value.

D =Diodes are 1N916, 1N3064, or equivalent
tTLH: 1THL Values should be iess than or equal to the tabie entries

C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

Ry = Termination resistance should be equal to Zgyt of Pulse Generators

INPUT PULSE DEFINITIONS

} t -~ { AMP (V
90% w | 90% W
NEGATIVE | XYM vm
PULSE 10% 10%
- 0V
— L'THL(H) 'TLN('r)*ﬁ‘ L—
— tTLH(tD) ITHL(t)—]
AMP (V)
90% 90%-Y
POSITIVE
PULSE vm vm
10% 10%
7 | w | —ov
Vp = 1.3V for 54LS/74LS; Vg = 1.5V for alt other TTL families.
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | ty 4 | tTHL
54/74 3.0v 1MHz 500ns 7ns 7ns
54LS/74LS 3.0V 1MHz 500ns 15ns éns
548/74S 3.0v 1MH2z 500ns 25ns | 25ns
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LOGIC PRODUCTS

DECODER/DRIVER 54/7445
BCD-To-Decimal Decoder/Driver (Open Collector)
e 80mA output sink TYPICAL SUPPLY CURRENT
aps TYPE MAX |
capability oL (Total)
e 30V output breakdown 7445 80mA 43mA
voltage

Ideally suited as lamp or
solenoid driver
See ’42 for standard TTL
output version
See 145 for “LS” version

DESCRIPTION

The '45 decoder accepts BCD inputs on
the Ay to A; address lines and generates
10 mutually exclusive active LOW outputs.
When an input code greater than “9” is ap-
plied, all outputs are off. This device can
therefore be used as a 1-0f-8 decoder with
Aj used as an active LOW enable.

The 45 can sink 20mA while maintaining
the standardized guaranteed output LOW
voltage (Vo ) of 0.4V, but it can sink up to
80mA with a guaranteed Vq_ of less than
0.9v.

The ’45 features an output breakdown volt-

age of 30V and is ideally suited as a lamp
or solenoid driver.

PIN CONFIGURATION

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vec=5V £5%;Tp=0°Cto +70°C | Voo =5V £10%;Tp= - 55°Cto + 125°C
Plastic DIP N7445N

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74
Ag-Aj Inputs 1ul
0-9 Outputs 12.5ul

NOTE

A 54/74 unit load (ul) is understood to be 404A Ijy and — 1.6mA Iy .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

3 [] 6] vee
1] [5] Ao
7 5] ) A1
3[E] [13] A,
i 5] [12] A3
5[5} K]
s [7] 0] 8
GND[E] (0] 7

15 14 13 12
1 1 1 |
Ag A4 Ay Az
01 2 3 45 6 7 8 9
FYIYYYYYTYTYY
12 3 4 5 6 7 9 10 11
Vee =Pin 16
GND =Pin 8

BCD/DEC

RLE oQ;i
1QL2

; QQA_E
REX PY QQM
4Q>.§

5QL6

134, GQ>_7.
7Q>_9.

s S RNIO

12 Q 11
RLS ¥ QQL
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LOGIC PRODUCTS

LOGIC DIAGRAM FUNCTION TABLE
A; A, A, Ay|0 1 2 3 4 5 6 7 8 8
A3 Az A1 Ag
02 13 19 s) L L L L|L HHHHUHUHMHH
Y ? #7 L L L H|{H L HHHHHHH H
[ L L H L|H H L HHHHHH =)
Y # {; L L H HIHHHULHHHHHH
L H L L|IH HHHL HHMHHH
1 L H L H|HHHHHILMHHMHMH
l L H H L|/H H HHMHH L HHH
L H H H|H HHHHMHMH L HH
H L L L|H HHHHHMHH L H
I l B 1 | H L L H|H HHHHHHIHHL
y - N - H L H L{H HHHHHHHHH
H L H H|{H H HHHHHHHH
H H L L{H HHHHHHHHH
9]
S 5 5 2 2.7 & .8 e 0 H H L H|H HHHTHHHIHHH
()= Pin number H H H L{H HHHHHHHHH
Ve =Pin 16 H H H H|HHHHHHHUHHH
GND=Pin 8
H = HIGH voltage levels
L = LOW voltage levels
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 54 74 UNIT
Vee Supply voltage 7.0 7.0 \
-05to -05to
Vin Input voltage +55 +55 \
-30to -30to
Iin Input current +5 +5 mA
Vour Voltage applied to output in HIGH output state —-05to +30 -05to +30 \
Ta Operating free-air temperature range -55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74
PARAMETER UNIT
Min Nom Max
v Suppl 1t Mil 45 5.0 5.5 \
u voltage
ce pply voliag Com'l 475 5.0 5.25 v
ViH HIGH-level input voltage 20 \"
Mil +0.8 \
Vi LOW-level input voltage
Com’| +0.8 \
hk Input clamp current -12 mA
Von HIGH-level output voltage 30 \"
Mil 80 mA
loL LOW:-level output current
Com’l 80 mA
Mil -55 +125 °C
Ta Operating free-air temperature
Com’| 0 70 °C
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LOGIC PRODUCTS

DECODER/DRIVER

54/7445

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

54/7445
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
fow HIGH-level output current Vee=MIN, x,;'::MIN, Vi=MAX, 250 wA
Vec=MIN, V= MIN lo =20mA 0.4 v
Vv LOW-level output voltage cc A '
oL P o ViL= MAX ioL = 80mA 05 0.9 v
Vi Input clamp voltage Vee=MiN, ;= Ik -15 v
input current at maximum _ _
1 input voltage Voo=MAX, V= 5.5V 1.0 mA
™ HIGH-level input current Vo= MAX, V=24V 40 rA
I LOW:-level input current Voo = MAX, V= 0.4V -16 mA
1 Supply current? (total) Voo = MAX Ml 43 62 mA
ce ce= Com'l 43 70 mA
NOTES

1. For conditions shown as MIN or MAX, use the appropriate value specified under

AC WAVEFORM

for the i type.

2. All typical values are ar.e Voc=5Y, Ta=25°C.
3. Measure Icc with all inputs grounded and outputs open.

WAVEFORM FOR INVERTING OUTPUTS

<tpL|

" L‘::.i

Vour m m

Vi = 1.3V for 54LS/74LS, V= 1.5V for all other TTL families.

Waveform 1

N—I

AC CHARACTERISTICS T,=25°C, V¢c=5.0V

54/74
PARAMETER TEST CONDITIONS | C, =15pF, R =100Q | UNIT
Min Max
tpuy Propagation delay 50
tpyL Address to output Waveform 1 50 ns

I~



LOGIC PRODUCTS

DECODER/DRIVER

54/7445

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS
vee vce

RL

VIN vour
PULSE
GENERATOR

DEFINITIONS

R = Load resistor to Voc: see AC CHARACTERISTICS for value.

C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value.

Ry = Termination resistance should be equal to Zgy of Pulse Generators

tTLH- tTHL Values should be less than or equal to the table entries.

INPUT PULSE DEFINITIONS

I t { AMP (V]
90% ht 90% i
NEGATIVE | XYM M
PULSE
10% 10%
7 ov
L-lTHL(m TLH(tr) —= —
i——mn(tn mu.(m—-’ l—
AMP (V)
90% 90%
POSITIVE
PULSE vm M
10%: K 10%
} tw J ov
Vm = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | tyyy | tyHL
54/74 3.0v 1MHz 500ns 7ns ns
54L.5/74LS 3.0v 1MHz 500ns 15ns éns
548/74S 3.0v 1MHz 500ns 25ns | 2.5ns




LOGIC PRODUCTS

GATES 54/7454, LS54, S51

’51, ’S51 Dual 2-Wide 2-Input AND-OR-Invert Gate
’LS51 Dual 2-Wide 3-Input, 2-Wide 2-Input AND-OR-Invert Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7451 1ins 5.7mA
74L.S51 12ns 1.1mA
74S51 3.5ns 11mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
fsl:N’g;:Og T;tsBst PACKAGES Vec=5V £5%;Tp=0°Cto +70°C | Voc=5V 210%;Tp = —55°C to + 125°C
i ' 72 Plastic DIP N7451N o  N74LS51N
INPUTS OUTPUT N74S51N
A B C D Y Plastic SO N74LS51D e N74S51D
H H X X L . S54851F . S54LS51F
X X H H L Ceramic DIP
All other combinations H Flatpack S54S51W . S54LS51W 4
’LS51
INPUTS OUTPUT
AlelclolElF Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
HIRI A XTI x| x L PINS DESCRIPTION 54/74 54/74S 54/74LS
X|X|X|H|H|H L All Inputs 1ul 1Sul 1LSul
All other combinations H Y Output 10ul 10Sul 10LSul
H = HIGH voltage level NOTE

L = LOW voltage level

Where a 54/74 unit load (ul) is understood to be 40xA Iy and — 1.6mA 1) , a 54/74S unit load (Sul) is 504A Iy and
X =Don't care

—2.0mA Iy, and a 54/74LS unit load (LSul) is 20xA Ijy and - 0.4mA I, .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
y 1A
a0 }— 1] Vec 1t Yo,
a2} [13] 18 g 1C
28 3] [77]| MAKE NO 1018 ’51, ’S51 ’LS51
51, 3] m GONNECTION '51,’S51 []
’S51 20"1 [75) 10 328 o, ‘:_.. & =1 :E—: & =1
2v [§] (9] 1c 42€ 9 1
L S8 — N8
+11v 520 13
GND [7] (8] 1 1% & e
114 ] 1
12 1B
1a[T] 73] vee 1318 w 218l =1 2ls 21
Az} 13] 1C 910 8 3 ] 3 ]
28[3] [72) 18 10 :: . NS < N6
LS51  2c[] 7] ¢ Lsst " 1% 1%
20[5] 10] 1€ 228 ] ]
328
2y [&]] 9] 10 2v ¢
2c
GND [T7] (8] 1y : ”
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LOGIC PRODUCTS

GATES

54/7451, LS54, 51

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

tTLH. tTHL Values should be less than or equal to the table entries

PARAMETER 54 54LS 54 74 74LS 748 UNIT
Vee Supply volitage 7.0 7.0 7.0 7.0 7.0 7.0 v
v Input voltage -05to ~05to -05to —-05to -05to -05to v
iN P 9 +55 +7.0 +55 +55 +7.0 +55
i Inout current -30to -30 to -30to -30to -30to -30 to mA
IN putcu +5 +1 +5 +5 +1 +5
v Voitage applied to output in HIGH -05to -05to -05to -05to -05to -05to v
ouT output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S8
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
v s | "t Mil 45 5.0 5.5 45 5.0 5.5 45 5.0 55 v
u voitage
ce PPly voltag Com'l | 475 | 50 |525 | 475 | 50 |525 | 475 | 50 | 525 v
Vi HIGH-level input voltage 2.0 20 2.0 v
. Mil +0.38 +0.7 +0.8 \
ViL LOW-ievel input voitage
Com’l +0.8 +0.8 +08 v
Ik Input clamp current -12 -18 -18 mA
lon HIGH-level output current -~ 400 — 400 - 1000 A
Mil 16 4 20 mA
loL LOWe-level output current
Com’l 16 8 20 mA
Mil -~ 55 +125 | —55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
90% I W | Fso% AMP ()
vce vce
NEGATIVE | VM M
PULSE
AL 10% 10% ov
PULSE N vour —= L—tmu!v) tTLH(tr) —=f b
GENERATOR D.U.T.
—] l-—tm«m THLA)—] o
AMP (V)
90% 90%:
RT cL D POSITIVE
PULSE Vm M
‘J: IOE{ . K10% oy
- = = = = = Vpm = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
DEFINITIONS CAMILY INPUT PULSE REQUIREMENTS
R = Load resistor to Vi see AC CHARACTERISTICS for vaiue Amplitude Rop. Rate Pulse Width Tin | tTHL
C|_= Load capacitance inciudes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for vaiue N
Ry = Termination resistance should be equal to Zoyt of Puise Generators 54LSI74LS 30v TMHz 500ns 15ns | 6ns
D = Diodes are 1N916, 1N3064, or equivaient 545/74S 3.0V 1MH2 500ns 25ns | 2.5ns
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LOGIC PRODUCTS

GATES

54/7451, LS51, $51

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

54/7451 54/74LS51 54/74S51
PARAMETER TEST CONDITIONS' P 2 UNIT
Min | Typ? Min | Typ? | Max | Min | Typ Max
v HIGH-level Vee=MIN, vV =MAX, | Mil 2.4 3.4 25 34 25 3.4 \
O output voltage lon=MAX Com'l | 2.4 | 34 27 | 34 27 | 34 v
| MAX Mil 0.2 0.25 0.4 0.5% \
LOW-level Vec=MIN, | lo= ;
VoL output voltage | Vi = MIN Com’l 0.2 0.35 0.5 0.5 \
lo=4mA | 74LS 0.25 0.4 \"
Input clam
Vik vo’:l)tage P Veg=MIN, I = I -15 -15 -12| Vv
Input current V,=55V 1.0 mA
I, at maximum Vee = MAX
input voltage Vi=7.0V 0.1 mA
HIGH:-level Vi=24V uA
i input current Voc=MAX V. =27V 20 50 A
=2 B
LOW-level V,=0.4V -16 -04 mA
he t \ Vee = MAX
input curren V=05V -20! mA
Short-circuit Mil -20 -20 —-100 | -40 —-100 | mA
los output current’ Voo =MAX Com’
om’l | —18 -20 -100 | —40 —-100 | mA
looy DutPuts 4 08 | 16 82 | 178 | mA
Supply current HIGH
leo Voo = MAX
trotah lge,  Outputs 7.4 14 | 28 136 | 22 A
oL ow . . . X m
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under Ac WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are at Voo =5V, To = 25°C. WAVEFORM FOR INVERTING OUTPUTS
3. lpg is tested with Voy1 = + 0.5V and Vg = Vo 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. ViN m Vm
4. VoL = +0.45V MAX for 54S at Tp = + 125°C only. L I
'PHL’1 "PLH"
VM = 1.3V for 54LS/74LS, Vjy = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Vcc=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C_ =15pF, R =400Q | C_ =15pF, R, =2kQ | C_=15pF, R, =2800Q | UNIT
Min Max Min Max Min Max
toLH . 22 20 5.5
ton Propagation delay Waveform 1 15 20 55 ns
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LOGIC PRODUCTS

GATE 54/74L554

Four-Wide Two- & Three-Input AND-OR-Invert Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74LS54 12ns 0.9mA !

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGF= !
PACKAGES Ve =5V £5%;Tp=0°Cto +70°C | Voe=5V £10%;Tp= —55°Cto + 125°C
Plastic DIP N74LS54N
Plastic SO N74LS54D
FUNCTION TABLE
INPUTS OUTPUT
A B c D E F G H J K Y INPUT AND OUTPUT LOADING
H H X X X X X | x ! x]Xx L AND FAN-OUT TABLE
X X H H H X X X X X L
X X X X X H H X X X L PINS DESCRIPTION 54/74LS
X X X X X X X H H H L A-K Inputs 1LSul
All other combinations H Y Output 10LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74LS unit load (LSul) is 20uA Iy and
X = Don't care —~ 0.4mA iy .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 D— -
o &) 21
N [14] Vec s _C N
2] 3] 4L ]
E E 5 E 4] &
Y 5
Y m 6 - .
G m o F REL
— 5] 13 -8 f &
ano [7] 5] o
9 M —
10 HJ )——- 24 &
11— 1]
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LOGIC PRODUCTS

GATE

54/74L554

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

PARAMETER 54LS 74LS UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage -05to +7.0 -05to0 +7.0 v
In Input current -30to +1 -30to +1 mA
Vout Voltage applied to output in HIGH output state -051t0 +Vge -05to +Vge Vv
Ta Operating free-air temperature range ~55to0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS
PARAMETER UNIT
: Min Nom Max
v Supot it Mil 45 5.0 55 Vv
upply voltage
ce ¢ Com'l 475 5.0 5.25 v
Vi HIGH-level input voltage 20 \
. Mil +0.7 Vv
Vi LOW-level input voltage
Com’l +0.8 \
hk Input clamp current -18 mA
lon HIGH-level output current — 400 kA
Mil 4 mA
loL LOW-level output current
Com’l 8 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oy | w | foom — AMP M
vee vce
NEGATIVE | XYM AL
PULSE
AL 10% 10%4 ov
puise LN vour — L—tmum Tt —~  |—
GENERATOR | < D.u.T.
— to—mn(lv) !THL(N)—-I '——
90% 90% AMP (V)
RT CL D POSITIVE
PULSE vm VM
10%4 - 0% ov
== = == = V= 1.3V for 54LSI74LS; Vjy = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R|_=Load resistor to Vcc; see AC CHARACTERISTICS for value. Amplituds | Rep. Rate | Pulse Width | trin | tTHL
Cy_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 54L8/74LS 3.0v 1MHz 500ns 15ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 30V 1MHz 500ns 25ns | 25ns
tTLH, tTHL Values should be less than or equal to the table entries.
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LOGIC PRODUCTS

GATE 54/741L554

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

54/74LS54
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
Vou  HIGH-level output volt Vo= MIN, Vi = MAX, lon = MAX Mil 25 | 34 v
-level output voltage = , = , =
o P ¢ ce * o Com'l | 27 3.4 v
Mil 0.25 0.4 \"
loL=MAX
VoL  LOW-level output voltage Vee=MIN, Vi =MIN Com’l 0.35 0.5 \")
lop=4mA 74LS 0.25 0.4 Vv
Vik Input clamp voltage Vee=MIN, || =1k -15 \'
Input current at maximum _ _
h input voltage Veo=MAX, V,=7.0V 0.1 mA
IR HIGH-level input current Vee=MAX, V=27V 20 rA
he LOW:-level input current Vee=MAX, V=04V -0.4 mA
Short-circuit output _
los currentd Vee = MAX -20 - 100 mA
| s | | v MAK lccn  Outputs HIGH 0.8 1.6 mA
t (tota =
cc  Supply current (total) ce TooL _Outputs LOW 0 20 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under AC WAVEFORM
recommended operating conditions for the applicable type.
2. All typical values are are Voo =5V, Tp=25°C.
3. log is tested with Voyt = £S5V and CCC = VGG MAX + 0.5V, Not more than one WAVEFORM FOR INVERTING OUTPUTS
output should be shorted at a time and duration of the short circuit should not
exceed one second.
Vin m m
I"PNL‘I |<'Puq~l
Vm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.
Waveform 1
AC CHARACTERISTICS T,=25°C, Vg =5.0V
54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R  =2kQ UNIT
Min Max
teun ; 20
Propagation delay Waveform 1 ns
ter 20




LOGIC PRODUCTS

GATE 54/74564
Four-Twe-Three-Two-Input AND-OR-Invert Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74564 3.5ns 8mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Vee=5V £5%;Tp=0°Cto +70°C | Voo =5V £10%; Ty = ~55°Cto + 125°C
Plastic DIP N74564N
Plastic SO N74S64D
FUNCTION TABLE
INPUTS OUTPUT
Al BJ]C|D E F{G|HIJ Kl L Y INPUT AND OUTPUT LOADING
H{H | X [ X | X | X|X]|X|X]|X]X L AND FAN-OUT TABLE
X X H H H H X X X X X L
X X X X X % H H H X X L PINS DESCRIPTION 54/74S
X X X X X X X X X H H L A-L Inputs 1Sul
All other combinations H Y Output 10Sut
H = HIGH voitage level NOTE
L = LOW voitage ievel A 54/74S unit load (Sul) is 50xA iy and — 2.0mA i .
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
-2}
2|,
m _1_—— .
7 A3
T2 D
2 ]
=] Y s —
&l 4]
- 5
- e
GND (7}
o]
0]
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LOGIC PRODUCTS

GATE

54/74564

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

PARAMETER 54S 748 UNIT
Vee Supply voltage 7.0 7.0 \"
-05to -05to
Vin Input voltage +55 +55 \
- 30 to -30to
In Input current +5 +5 mA
Vout Voltage applied to output in HIGH output state -05to0 + Vo -05t0 + Vo v
Ta Operating free-air temperature range —-55t0 +125 Oto70 °C
RECOMMENDED OPERATING CONDITIONS
54/74S8
PARAMETER UNIT
Min Nom Max
v Suop! it Mil 45 5.0 5.5 \
u voltage
ce PPy voTleg Com'l 475 50 5.25 v
Vi HIGH:-level input voltage 2.0 v
. Mil +0.8 \
Vi LOW:-level input voltage
Com’| +0.8 \
Ik Input clamp current - 18 mA
lon HIGH-level output current — 1000 A
Mil 20 mA
lou LOW:-level output current
Com’l 20 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
A I tw | oorr AMP (V)
vee vce
NEGATIVE | X VM vm
PULSE 10% 10%
RL oV
PULSE N vour LlTHLtlf) 'TLH(’!)‘J —
GENERATOR D.u.T.
ITLH(t) tTHL(t) —] e
90% 90%-Y AMP )
RT CL D POSITIVE
PULSE vm vm
I 10% | w | K10% oy

DEFINITIONS

Ry = Load resistor to Vo see AC CHARACTERISTICS for value

CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value

Ry = Termination resistance should be equal to ZgyT of Pulse Generators

D = Diodes are 1N916, 1N3064. or equivalent

tTLH, tTHL Values should be less than or equal to the table entries

Vp = 1.3V for 54LS/74LS.

. Vpm =15V for all other TTL families.

INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | tr y | tyHL
54i74 3.0V 1MHz 500ns 7ns 7ns
54LS/74LS 3.0v 1MHz 500ns 15ns 6ns
545/74S 3.0v 1MHz 500ns 25ns | 25ns
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LOGIC PRODUCTS

GATE

54/74564

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

54/74S64
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Vou HIGH-level output voltage Veo=MIN, V| = MAX, loy = MAX M 23 34 v
Com’l 27 3.4 \"
Vo  LOW-level output voltage Vee=MIN, Vi = MIN, lg = MAX il 05 v
Com’l 0.5 \
Vik Input clamp voltage Vee=MIN, I|= 1k -12 v
I :;‘gt; ;“"g"tf;‘; at maximum Veo= MAX, V= 5.5V 1.0 mA
hK HIGH-level input current Veo= MAX, V=27V 50 rA
e LOW-level input current Vee=MAX, V=05V -2 mA
log ~ ohortcircult output Voo = MAX - 40 -100 | mA
lccy Outputs HIGH 7 12,5 mA
lee Supply current (total) Vee = MAX loo._Outputs LOW 85 6 Y

NOTES
1.

AC WAVEFORM

For conditions shown as MIN or MAX, use the appropriate value specified under

recommended operating conditions for the applicable type.
All typical values are are Voo =5V, To=25°C.

IS

exceed one second.

AC CHARACTERISTICS T,=25°C, Voc=5.0V

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

WAVEFORM FOR INVERTING OUTPUTS

ViN "] M
L'PHL’I |<lp|.n—l

Vm = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families

Waveform 1

54/74S

PARAMETER TEST CONDITIONS

C, = 15pF, R, =280Q

Min

Waveform 1

toLn Propagation delay
teuL

UNIT
Max
55 ns
5.5
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LOGIC PRODUCTS

FLIP-FLOPS 54/7473,1873
Dual J-K Flip-Flop
DESCRIPTION
TYPE TYPICAL fya TYPICAL S:)T:I::J CURRENT
The '73 is a dual flip-flop with individual J,
K, Clock and direct Reset inputs. The 7473 7473 20MHz 10mA
is positive pulse-triggered. JK information 74LS73 45MHz 4mA

is loaded into the master while the Clock
is HIGH and transferred to the slave on the
HIGH-to-LOW transition. For the 7473, the
J and K inputs should be stabie while the
Clock is HIGH for conventional operation.

The 74LS73 is a negative edge-triggered
flip-flop. The J and K inputs must be
stable one setup time prior to the HIGH-to-
LOW Clock transition for predictable op-
eration.

The Reset (ﬁo) is an asynchronous active
LOW input. When LOW, it overrides the
Clock and Data inputs, forcing the Q out-
put LOW and the Q output HIGH.

PIN CONFIGURATION

ORDERING CODE

PACKAGES | | i Tam 0°C 1o £ 0°C | Voo =5V = 100 Ty = - 855G o + 125%C.
Plastic DIP N7473N e  N74LS73N
Ceramic DIP S5473F . S54LS73F
Flatpack S5473W . S54LS73W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74 54/74LS

CP Clock input 2ul 4LSul

Rp Reset input 2ul 3LSul

J, K Data inputs 1ul 1LSul

Q,Q Outputs 10ul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 40uA liy and — 1.6mA Iy, and a 54/74LS unit load (LSul) is 204A Ijy

and - 0.4mA Iy .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Py [ (2] 94
fior [2] 3] Gy
< ] 7] 0,
Vee [4] [77] GND
oy [5] 0] K2
Rpz [€] 2] a;
I2 [7] (5] 3,

'LS73

141 4y
10D CPy

3Ky RD, Q4

12

jo-13

7492 Qz
5o CPy

10-{K2 Rp, G2f>-8

‘73

v
6

14—

CPy

K1 Rp, Q4

12

Q2

59lCP,

K2 R02 Q2

‘73 'LS73

u iy 12 1 4y 12

e Ind et —

I PP |13 21 13

2nlg 35{ R

A P 0 o

2 e Sends ¢t

10 10

LU PP 8 1K 8
SN

NN = TN




LOGIC PRODUCTS

FLIP-FLOPS

54/7473,1573

LOGIC DIAGRAM

FUNCTION TABLE

Ol

(o]
o

=
| ——
“ g

INPUTS OUTPUTS

OPERATING MODE = — =
Rp|CP® UK | Q | @

Asynchronous Reset (Clear) L X X | X L H
Toggle H| JL |h|h | q q
Load “0"” (Reset) H Ju |1 |h L H
Load 1" (Set) H JL hit H L
Hold “no change” H gL 1 q q

H = HIGH voltage level steady state.
h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transi-
tion.\&
L = LOW voltage levei steady state.
{ = LOW voltage level one setup time prior to the HIGH-to-LOW Cilock transi-
tion.@
q = Lower case letters indicate the state of the referenced output prior to the
HIGH-to-LOW Clock transition.
X = Don't care.
1. = Positive Clock pulse.
NOTES

a. The J and K inputs of the 7473 must be stable while the Clock is HIGH for conven-

tional operation.

b. The 74LS73 is edge triggered. Data must be stable one setup time prior to the
negative edge of the Clock for predictabie operation.

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 v
-05to -0.5to -05to —-05to
Vin Inputvoitage +55 +7.0 +55 +7.0 v
-30to -30 to -30to —30 to
™ Input current +5 +1 +5 +1 mA
. . -05to -05to -05to -05to
Vout Voltage applied to output in HIGH output state o Vee +Veoo +Vee +Vee Vv
Ta Operating free-air temperature range —-55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Supol " Mil 45 5.0 55 4.5 5.0 5.5 \
u voltage
ce pply vollag Com'l | 475 5.0 5.25 475 5.0 5.25 v
Viu HIGH-level input voltage 2.0 20 "
Mil +0.8 +0.7 \"
Vi LOW-level input voltage
Com’l +0.8 +0.8 \
Ik Input clamp current -12 -18 mA
lon HIGH-level output current - 400 — 400 A
Mil 16 4 mA
loL LOW:-level output current
Com’l 16 8 mA
Mil - 55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C




LOGIC PRODUCTS

FLIP-FLOPS 54/7473,1873

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

54/7473 54/74LS73
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Var = MIN, Vi, = MIN, V,, = MAX Mil 24 3.4 25 3.4 \')
Y HIGH-level output voltage cc ' H )ik '
oH P 9 lon=MAX Com'l| 24 | 34 27 | 34 v
il . X 0.2 .
Vee= MIN, I, = MAX Mi 0.2 0.4 5 | 0.4 \
VoL LOW:-level output voltage Vin=MIN, Com’l 0.2 0.4 035 | 05 \
ViL=MAX loL=4mA | 74LS 025 | 04 | v
Vik  Input clamp voltage Vee=MIN, )=l -15 -15 )
V,=5.5V | Alllnputs 1.0 mA
I !nput current at maximum Ve = MAX J, K Inputs 0.1 mA
input voltage =
V,=7.0V Rp Inputs 0.3 mA
CP Inputs 04 | mA
J, K Inputs 40 uA
V=24V | Rplinputs 80 uA
' Lareba i v aaay CP Innuts 0 A
hH rniar-ievel input current Voo = MAA M tpus i B
J, K'Inputs 20 wA
V,=27V | RplInputs 60 uA
CP Inputs 80 uA
J, K Inputs -16 -04 | mA
he LOW:-level input current Vee=MAX, V= 0.4V Rp Inputs -32 -08| mA
CP Inputs -32 -08| mA
Short-circuit output Mil | -20 -57|-20 —100| mA
los 3 Voo = MAX
current Com’l| —18 -57 | -20 -100| mA
lec Supply current? (total) Voo = MAX 10 40 4 8 | mA
NOTES

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

All typical values are at Voo =5V, T =25°C.

log is tested with Vo= + 0.5V and Vg = Vo 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.

. With the Clock input grounded and all outputs open, Igg is measured with the Q and 50utputs HIGH in turn.

wn

IS

AC CHARACTERISTICS T,=25°C, Vcc=5.0V

54/74 54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R__= 4000 C_=15pF, R =2k UNIT
Min Max Min Max
fmax Maximum Clock frequency Waveform 3 15 30 MHz
teun Propagation delay Waveform 1,’LS73 25 20
tpnL Clock to output Waveform 3, '73 40 30 ns
:::: %;o:):gittga&delay Waveform 2 ig gg ns
NOTE
Per industry convention, fppax is the worst case value of the i device ing freq y with no ints on t,, tf, pulse width or duty cycle.
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LOGIC PRODUCTS

FLIP-FLOPS 54/7473,1573
AC SETUP REQUIREMENTS T,=125°C, Voo =5.0V
54/74 54/74LS
PARAMETER TEST CONDITIONS Min Max Min Max UNIT
tw(H) Clock pulse width (HIGH) Waveform 1 20 20 ns
tw(l) Clock pulse width (LOW) Waveform 1 47 ns
tw(l) Reset pulse width (LOW) Waveform 2 25 25 ns
te Setup time J or K to Clock® Waveform 1 0 20 ns
th Hold time J or K to Clock Waveform 1 0 0 ns

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS, DATA SETUP AND
HOLD TIMES, CLOCK PULSE WIDTH

Waveform 1

RESET TO OUTPUT DELAYS,
RESET PULSE WIDTHS

PROPAGATION DELAY AND fpax

imax

}—l"(H

1 F

te— TPLH

hl-'.(L) tw(H) —-o—l,,(l.i}c,(m-l

twit)

Waveform 2

C—P_—\W‘—/_——\—_——/__L

TPHL

.

S

Waveform 3

VM = 1.3V for 54L8/74S: Vg = 1.5V for all other TTL famillies.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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LOGIC PRODUCTS

FLIP-FLOPS

54/7473,1873

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS

vece vce

RL

VIN vourt
PULSE DT

GENERATOR
RT :[CL 0

DEFINITIONS
R = Load resistor to Vg see AC CHARACTERISTICS for value

TICS for value.
Ry = Termination resistance should be equal to Zg1 of Pulse Generators.
D =Diodes are 1N916, 1N3064, or equivalent
trLH. tTHL Values should be less than or equal to the table entries

CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

INPUT PULSE DEFINITIONS

I W . AMP (V.
0% v f-90% “
NEGATIVE | X VM M
PULSE 10% 10%
ov
—= l——-WHL(H) lTLH(lr)—-j [—
- ATLH(tY) ATHL(t)— f—
AMP (V,
90% 90%-} w
POSITIVE
PULSE VM vm
10% 10%
ol W | 'K ov
Vpm = 1.3V for 54LS/74LS; Vyy = 1.5V for all other TTL tamilies.
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | ty i | tyHL
54/74 3.0V 1MHz 500ns 7ns 7ns
54LS/74LS 3.0v 1MHz 500ns 15ns 6ns
54S/74S 30v 1MHz 500ns 25ns | 25ns
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LOGIC PRODUCTS

FLIP-FLOPS 54/7474,1LS74A, 574
Dual D-Type Flip-Flop
DESCRIPTION
TYPE TYPICAL fyax TYPICAL Sl(JTl:F;I;; CURRENT

The ’74 is a dual positive edge-triggered

D-type flip-flop featuring individual Data, 7474 25MHz 17mA

Clock, Set and Resst inputs; also comple- 74LS74A 33MHz 4mA

mentary Q and Q outputs. 74574 100MHz omA

Set (Sp) and Reset (Rp) are asynchronous
active-LOW inputs and operate indepen-
dently of the Clock input. Information on
the Data (D) input is transferred to the Q
output on the LOW-to-HIGH transition of
the clock pulse. The D inputs must be
stable one setup time prior to the LOW-to-
HIGH clock transition for predictable
operation. Although the Clock input is
level-sensitive, the positive transition of
the clock pulse between the 0.8V and 2.0V
levels should be equal to or less than the
clock-to-output delay time for reliable op-
eration.

PIN CONFIGURATION

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Voo =5Y £5%; T =0°Cto +70°C | Voo =5V £10%; Ty = —55°Cto +125°C
N7474N o N74LS74AN
Plastic DIP N74S74N
Plastic SO N741S74AD ¢ N74S74D
Ceramic DIP S5474F 3;4574F354Ls74AF
L]
Flatpack S5474W sous7a v?SALS74AW
LLee S54LS74AG
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74S 54/74LS
D Input 1ul 1Sul 1LSut
Ro Input 2ul 3Sul 2LSul
Sp Input 1ul 2sul 2LSul
CcP Input 2ul 2Sul 1LSul
Q,Q Outputs 10ul 10Sul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 40uA Iy and — 1.6mA Iy, a 54/74S unit load (Sul) is 50uA 1jy and
—2.0mA I, and 54/74LS unit ioad (LSul) is 20uA l)y and —~ 0.4mA |); .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Rp1 [T 2] Ve
oy [Z] 73] Rz
cpy ] [12] 02
So1 ] 17 cp,
0, [5] 0] Sp2
&[] (o]0,
ano 7} Bk

10

$ )
2—p; S0 q;}-512{ b, So Qx}—9
3—> cpy 11— cp,
Rp, Qip-6 Rp, Oz2p-8
T T

13

o o

7 bITY

.‘I...l_‘
L B
NV
9 a

~

[ e
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LOGIC PRODUCTS

FLIP-FLOPS

54/7474,LS74A, S74

LOGIC DIAGRAM

MODE SELECT—FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE —_ = —
Sp | Rp | CP D Q Q
Asynchronous Set L H X X H L
Asynchronous Reset H L X X L H
(Clear)
Undetermined® L L X X H H
Load “1” (Set) H H ! h H L
Load “0” (Reset) H H 1 | L H

H = HIGH voltage level steady state.

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition.

L = LOW voltage ievel steady state.

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition.

X =Don't care.

! = LOW-to-HIGH clock transition.

NOTE

(a) Both outputs will be HIGH while both Sp and Rp are LOW, but the output states
are unpredictable if Sp and Rp go HIGH simultaneously.

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

PARAMETER 54 54LS 54S 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
v Input voltage -05to -05to -05to -05to -05to -05to v
IN P g +55 +7.0 +55 +55 +7.0 +55
| Input current -30to -30 to - 30 to - 30 to -30 to -30 to mA
IN put curre +5 +1 +5 +5 +1 +5
v Voltage applied to output in HIGH -05to -05to -05to -05to -05to -05to v
ourt output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min [ Nom | Max Min | Nom | Max Min | Nom | Max
Mil 45 5.0 55 45 5.0 55 45 5.0 55 \
Vee Supply voltage
Com’l | 4.75 5.0 525 | 4.75 5.0 525 | 4.75 5.0 5.25 \"
Vik HIGH-level input voltage 2.0 2.0 2.0 \
. Mil +08 +0.7 +08 \
ViL LOW:-level input voltage
Com’l +0.8 +08 +0.8 \
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current — 400 — 400 . —-1000 | wA
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
. . Mil -55 +125 | —-55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE

VijL= + 0.7V MAX for 54S at Tp = + 125°C only.
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LOGIC PRODUCTS

FLIP-FLOPS 54/7474,1S74A,574

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

54/7474 54/74LST4A 54/74S74
PARAMETER TEST CONDITIONS'
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max UNIT
v ;‘fp‘t"e"e' Veo=MIN, Vig=MIN, | Mil | 24 | 34 25 | 34 25 | 34 v
oM Joltage Vi =MAX, loy=MAX [Com’l | 24 | 34 27 | 34 27 | 34 v
LOW-evel | Veo=MIN, | | —Max MiI’ 02 | 04 025 | 0.4 0.56 v
Vo output V= MIN, Com'l 02 | 04 035 | 05 0.5 v
voltage Vie=MAX {771 "~ 4mA | 74LS 0.25 | 0.4 Vv
Vik L‘;‘,’t‘:gce'amp Vo= MIN, I= Ik 15 -15 2| v
Input V,=55V 1.0 1.0 | mA
current at D input 0.1 mA
I,  maximum | Vgo=MAX Rp input 0.2 mA
input Vi=7.0v §D input 0.2 mA
voltage o NP .
CP input 0.1 mA
D input 40 pA
Rpi 120 A
V,= 2.4y |noinput K
Vo = MAX Sy input 80 A
HIGH-level | €~ CP input 80 uA
hn 'C"Pr‘r’efm D input 20 50 wA
¢ Vo= 27y | FDinput 40 150 | 4A
= By input 40 100 uA
CP input 20 100 kA
D input -1.6 -0.4 mA
Rp input -3.2 -0.8 mA
=0.4V
Vi=0 3, input -16 -0.8 mA
LOW-level CP input 3.2 -0.4 mA
e input 5 Voo=MAX D input -2 mA
curren
Rp input -6 mA
=0.5vV
Vi=05 Sp input -4 mA
CP input -4 mA
| Sh:m'tcircuit v MAX Mil -20 -57 -20 -100 | -40 -100 | mA
os Outpu cc™ T _ _ — _ _
current® Com'l | -18 57 20 100 | -40 100 | mA
Supply cur- _
lec rentt (total) Vec=MAX 17 | 30 4 8 30 50 | mA

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

. All typical values are at Voo =5V, T =25°C.

. |OS is tested with Vo yt= + 0.5V and Voo = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one
second.

. Measure Igc with the Clock inputs grounded and all outputs open, with the Q and Q outputs HIGH in turn.
Set is tested with reset HIGH and reset is tested with set HIGH.

. VoL = + 0.45V MAX for 54SatTp= +125°Conly.

AC CHARACTERISTICS T,=25°C, Voc=5.0V

[AENE

XS

54/74 54LS/74LS 54S/74S
PARAMETER TEST CONDITIONS | C_ =15pF, R =4000 | C_ =15pF, R =2kQ | C_ =15pF, R_.=2800 | UNIT
Min Max Min Max Min Max

Maximum clock
fmax frequency Waveform 1 15 25 75 MHz
teLn Propagation delay 25 25 9
tpy.  Clock to output Waveform 1 40 40 9 ns
tpy Propagation delay Waveform 2 25 25 6
tpy,  Setor Reset Waveform 2 40 40 13.5 ns

to output CP=HIGH

Set or Reset to Waveform 2
PHL output CP=LOW 40 40 8 ns

NOTE

Per industry convention, fiyax is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle.
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LOGIC PRODUCTS

FLIP-FLOPS 54/7474,1S74A,574

AC SETUP REQUIREMENTS T,=25°C, Ve =5.0V

PARAMETER TEST CONDITIONS s SALSTALS 54s8/748 UNIT
Min Max Min Max Min Max
tw(H) Clock pulse width (HIGH) Waveform 1 30 - 25 6 ns
tw(L) Clock pulse width (LOW) Waveform 1 37 7.3 ns
tw(L) (Sl_%v‘fl; reset pulse width Waveform 2 30 25 7 ns
ts(H) flec;;? time (HIGH) data to Waveform 1 20 20 3 ns
Setup time (LOW) data to
ts(L) clock Waveform 1 20 20 3 ns
th Hold time data to clock Waveform 1 5 5 2 ns
AC WAVEFORMS
CLOCK TO OUTPUT DELAYS, DATA SETUP AND SET AND RESET TO OUTPUT DELAYS,
HOLD TIMES, CLOCK PULSE WIDTH SET AND RESET PULSE WIDTHS

twiL

|
cp 7Z vm \ Vm % '™
‘ RESET (Rp) 7
tpHL L o
PLH ._..I ‘
Q ™ Va PLH ._.I.. tpHL
™M

"]
<_L

i

Q M Vm
~T tpLH |pHL_J___l
- Y [
Q % M \v PHL ——*I“ PLH
S‘ m
TTL .

Q Vm
Vi = 1.3V for 54LS/74LS: Vyy = 1.5V for all other
The shaded areas indicate when the input is permitted to change for
predictable output performance.

Waveform 1 Waveform 2

]

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
t t 4 AMP (V)
90%Y W 0% ©
vce vce
T NEGATIVE | XYM ™
PULSE N
10%
AL 10% 2 ov
V| vV
PULSE 2 oUT o~ — L—m«um TLHO)—{  |e—
GENERATOR o
— !‘—'TLH('r) THLMD—] |
AMP (V)
90% 90 %
RT CL ] POSITIVE
PULSE vm VM
10%F | w | X% __ oy
- = = = = = V= 1.3V for 54LS/74LS; Vyy = 1.5V for all other TTL families.
DEFINITIONS AMILY INPUT PULSE REQUIREMENTS
1l . Pulse Width | t
R| = Load resistor to Vo see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Wid TLH | 'THL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value
R = Termination resistance shouid be equal to Zoyt of Pulse Generators. 54L8/74L8 3.0v 1MHz 500ns 15ns | 6ns
= Diodes are 1N916, 1N2064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH. tTHL Vaiues should be iess than or equal to the table entries
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LOGIC PRODUCTS

LATCHES

54/7475, 1575

¢ 4-bit bistable latch

o Refer to 54LS/74LS375 for
Vcc and GND on corner
pins

DESCRIPTION

The '75 has four bistable latches. Each
2-bit latch is controlled by an active HIGH
Enable input (E). When E is HIGH, the data
enters the latch and appears at the Q out-
put. The Q outputs follow the Data inputs
as long as E is HIGH. The dataon the D in-
puts one setup time before the HIGH:-to-
LOW transition of the enable will be
stored in the latch. The latched outputs re-
main stable as long as the enable is LOW.

PIN CONFIGURATION

Quad Bistable Latch

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
18ns (tp )
7475 one () 32mA
15ns (tpyn)
74LS75 NS (tpry ) 6.3mA

ORDERING CODE

PACKAGES |y T oo Tac 0°C 10 4 0°C | Voo =5V 2 10%:Tan = 5570 1 12570
Plastic DIP N7475N =  NT74LS75N
Plastic SO N74LS25D
Ceramic DIP S5475F . S54LS75F
Flatpack S5475W . S54LS75W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74LS
D Input 2ul 1LSUI
E Input 4ul 4LSUI
All Outputs 10ul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 404A i)y and ~ 1.6mA Iy, , and a 54/74LS unit ioad (LSul) is 204A Iy and

~0.4mA.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

a [ 6] ao
0o (2} 5] Q4
0y [3] 7] Gy
23 [ 73] Eg.q
vee [E] [1z] GND
02 (5] mEs
D3 [z E Qy
83 [E] 5] 03

2

L]

Do D4 D2 D3
13— Eg.1
4a—{E23
Qy Q@ 0y 0y G Q; Q3 Qg
YITYT Y T 9
16 1 15 14 10 11 9 8
Vee=Pins
GND = Pin 12

RL P

4 e

. 16
2 1o W=
s 15
T 4
, 9
—2D0 N 8
. 10
A P ST
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LOGIC PRODUCTS

LATCHES 54/7475,LS75
LOGIC DIAGRAM MODE SELECT—FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE —
E D Q Q
- H L L H
e a Data Enabled H H H L
S Data Latched L X q q
TO OTHER LATCHES < H = HIGH voltage level
E D L = LOW voltage level
X =Don't care
q = Lower case letters indicate the state of referenced output one setup time prior to
the HIGH-to-LOW Enable transition.

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \
-0.5to -0.5to -0.5to ~05to
Vin Input voltage +55 +7.0 +55 +7.0 v
-30 to -30 to -30to ~30 to
Iin Input current +5 1 +5 1 mA
. . -05to -05to -05to -05to
Vour Voltage applied to output in HIGH output state +Veo +Voe +Vee +Veo \"
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Suppt N Mil 4.5 5.0 5.5 45 5.0 5.5 v
u voltage
ce pply voltag com'l | 475 5.0 5.25 475 5.0 5.25 v
Vi HIGH-level input voltage 2.0 2.0 v
Mil +0.8 +0.7 V'
Vi LOW:-level input voltage
Com’l +08 +0.8 \"
hk Input clamp current -12 -18 mA
lon HIGH-level output current - 400 - 400 rA
Mil 16 4 mA
loL LOW-level output current
Com’l 16 8 mA
. ’ Mil - 55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C




LOGIC PRODUCTS

LATCHES

54/7475, LS75

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

54/7475 54/74LS75
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vee = MIN, Vi, = MIN Mit 2.4 3.4 25 3.4 v
v HIGH-level output voltage cC » M !
o P o ViL=MAX, lon= MAX Com’l | 24 | 34 27 | 34 v
Mil 0.2 0.4 0.25 0.4 \
Vee=MIN, | | _max
VoL LOW:-level output voltage Vin=MIN, Com’l 0.2 0.4 0.35 0.5 \4
Vie=MAX " amA | 74Ls 025 | 04 | V
Vix Input clamp voltage Vee=MIN, =1k -15 -1.5 \
V,=55V 1.0 mA
Input current at maximum _ -
Iy input voltage Voo = MAX V,=7.0V Dinputs 0.1 mA
E inputs 0.4 mA
Dinputs 80 A
V=24V P £
E inputs 160 nA
iy HIGH-level input current Vee = MAX -
Dinputs 20 nA
V=27V -
E inputs 80 uA
Dinputs -3.2 =04] mA
I LOW-level input current Vee=MAX | V,=0.4V -
Einputs -6.4 -16 mA
Short-circuit output Mil -20 -57 | -20 -100 | mA
los 3 Vee=MAX
current Com’l | -18 -57 -20 -100 | mA
| Suppl  (total) v MAX Mil 32 46 6.3 12 mA
u| current? (tota =
ce PPy cc Com'l 32 | s3 63 | 12 | ma |
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under P ing conditions for the applicable type.

2. All typical values are at Voo =5V, Tp=25°C.

3. lgg is tested with Vo1 = + 0.5V and Voo = 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.
4. Measure I with all inputs grounded and all outputs open.

AC CHARACTERISTICS T,=25°C, Vgc=5.0V

54/74 54LS/74LS
PARAMETER TEST CONDITIONS C,=15pF, R, = 4000 C,_=15pF, R_ =2kQ UNIT
Min Max Min Max
teLH Propagation delay 30 27
tpHL Data to Q output Wavetorm 1 25 17 ns
teLH Propagation delay 40 20
tpn,  Data to @ output Waveform 2 15 15 ns
teLH Propagation delay 30 27
tpa.  Enable to Q output Waveform 3 15 25 ns
tpLH Propagation delay 30 30
tpuL Enable to Q output Waveform 3 15 15 ns
AC SETUP REQUIREMENTS T,=25°C, Vo =5.0V
54/74 54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw  Enable pulse width Waveform 3 20 20 ns
ts Setup time, Data to Enable Waveform 4 20 20 ns
th Hold time, Data to Enable Waveform 4 5.0 5.0 ns
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LOGIC PRODUCTS

LATCHES

54/7475, 575

AC WAVEFORMS

PROPAGATION DELAY DATA
TO Q OUTPUTS

l—lm—I Lumol
Qn '™ m
Waveform 1

LATCH ENABLE TO OUTPUT DELAYS
AND LATCH ENABLE PULSE WIDTH

ety —

=~ tPLH

P

Waveform 3

PROPAGATION DELAY DATA
TO Q OUTPUTS

Waveform 2

VM = 1.5V for 54/74 and 54S/74S; V= 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance

DATA SETUP AND HOLD TIMES

Waveform 4

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS

vce vcc

RL

VIN Vour
D.U.T.

RY ICL D

PULSE
GENERATOR

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

TICS for value.
Ry = Termination resistance should be equal to Zoy of Pulse Generators.
D =Diodes are 1N916, 1N3064, or equivalent.
tTLH. tTHL Values should be less than or equal to the table entries.

C_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

INPUT PULSE DEFINITIONS

\ w ) AMP (V!
90%Y e 90% i
NEGATIVE | X VM AL
PULSE
10%:
10% ¥, ov
— L—lmum TLHID— |
—] I——m.u(m THLOD—] o
AMP (V)
90% 90% )
POSITIVE
PULSE vm vm
10%: 10%
7 | w | R ov
VM = 1.3V for 54LS/74LS; Vjy = 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | ty 4 | tyHL
54/74 3.0v 1MHz 500ns 7ns 7ns
54LS/74LS 3.0V 1MHz 500ns 15ns | 6ns
548/74S 3.0v 1MHz 500ns 25ns | 2.5ns
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LOGIC PRODUCTS

FLIP-FLOPS
Dual J-K Flip-Flop
DESCRIPTION TYPE TYPICAL ¢ TYPICAL SUPPLY CURRENT
. e MAX (Total)
The '76 is a dual J-K flip-flop with individ-
ual J, K, Clock, Set and Reset inputs. The 7476 20MHz 10mA
7476 Is positive pulse-triggered. JK infor- 741576 45MHz AmMA

mation is loaded into the master while the
Clock is HIGH and transferred to the slave
on the HIGH-to-LOW Clock transition. The
J and K inputs must be stable while the
Clock is HIGH for conventional operation.

The 74LS76 is a negative edge-triggered
flip-flop. The J and K inputs must be
stable only one setup time prior to the
HIGH-to-LOW Clock transition.

The Set (Sp) and Reset (Rp) are asynchro-
nous active LOW inputs. When LOW, they
override the Clock and Data inputs, forc-
ing the outputs to the steady state levels
as shown in the Function Table.

PIN CONFIGURATION

ORDERING CODE

PACKAGES | | N c oCto +70°C | Vo= 5V 10%: Tae = 85°C to 4 126%C
Plastic DIP N7476N e N74LS76N
Ceramic DIP S5476F . S54L.S76F
Flatpack S5476W . S54LS76W
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74LS
CP Clock input 2ul 2LSul
Ro, Sp Reset and Set inputs 2ul 2LSul
J, K Data inputs 1ul 1LSul
Q,Q Outputs 10ul 10LSul

NOTE

(

Where a 54/74 unit load (ul) is understood to be 40xA ljy and — 1.6mA Ij;, and a 54/74LS unit load (LSul) is 204A |y

and ~0.4mA Iy .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

¢ [ 7] K4
Sp1 [ %] a4
Rp1 ] 7] G,
4 [4] [13] GND
vee 5] 7] ko
¢k, [€] [11] 0,
So2 ] [10] G,
Rpa (2] (5] 42

2

'LS76

7

a—4y, o1 g, }—15 94, So2 g }—11
1—0P> cpy 6= CP;
16— Ky Ro, Q p-ﬂ 12— K2 Ro, Q2 b—-w
3 !
2 7
b T® 5
a—4y, So1 q,b—15 94, S02 g f—11
1—-0§ CcPy 6—Q cP;
16— Ky Ro, Q1014 12— K2 Rp, @2 o—10

76 'LS76
41—<|J 2 4y
15 4 15
—c1 I Inpcs
1k 1 ik
anln ] SLEEN A 14
2ndg 2N
2l I Py}
) 1 s )
—cC1 ! =B C1
2 1 2 Yk
e ho snfg k10
lm; lle
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LOGIC PRODUCTS

FLIP-FLOPS

54/7476,1576

LOGIC DIAGRAM

FUNCTION TABLE

INPUTS OUTPUTS

OPERATING MODE S E p— p—
Sp{Rp(CP® | U | K| @ | Q

Asynchronous Set L{H X X1 X H L
Asynchronous Reset (Clear)| H | L X X1 X L | H
Undetermined® LfL] X [ X|[X]|] H]|H
Toggle H{H| JL|h|h| @|q
Load “0" (Reset) HI{H| L I | h L H
Load 1" (Set) H{H| L | h | H L
Hold “no change” HiH| JL |1 |1 q q

H = HIGH voltage level steady state.
h  =HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transi-

tion.’

L = LOW voltage level steady state.
I =LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi-

tion

q = Lower case letters indicate the state of the referenced output prior to the
HIGH-to-LOW Clock transition

X =Don't care
JL = Positive Clock pulse.

NOTES

a. Both outputs will be HIGH while both Sp and Rpy are LOW, but the output states
are unpredictable if §D and Rp go HIGH simultaneously.

c

negative edge of the Clock for predictable operation.

23

tional operation.

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

The 74LS76 is edge triggered. Data must be stable one setup time prior to the

The J and K inputs of the 7476 must be stable while the Clock is HIGH for conven-

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 "
Vin Input voltage - _3'55_520 _3.75_010 _3.55.5(0 —-4(-)'?0(0 \"
Iin Input current - iosto - ‘301(0 - 30;0 - 3_01“) mA
Vour Voltage applied to output in HIGH output state _+0V5C::° _+0f0::° —+0€c::0 _+O\'lsC::° Y
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER Sar4 SaI7aLs UNIT
Min Nom Max Min Nom Max
Mil 4.5 5.0 5.5 4.5 5.0 5.5 \"
Vee Supply voltage Com'l | 475 5.0 5.25 475 5.0 5.25 v
ViH HIGH-level input voltage 20 2.0 Vv
Mil +0.8 +0.7 \
VL LOW-level input voltage Corm 208 208 y
Ik Input clamp current -12 -18 mA
lon HIGH-level output current - 400 - 400 rA
Mil 16 4 mA
loL LOW:-level output current Cor 5 3 A
Mil - 55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
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LOGIC PRODUCTS

FLIP-FLOPS

54/7476,1576

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

54/7476 54/74LS76
PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ? | Max | Min | Typ? | Max
Vee=MIN, Viy=MIN, vV, =MAX, | Mil | 24 | 34 25 | 3.4 v
v HIGH-level output voltage ce iTH o ’
o P g lon = MAX Com'l| 24 | 34 27 | 34 v
Mil 0.2 0.4 025 | 04 \"
Vee=MIN, loL = MAX
VoL LOW:-level output voltage Vi =MAX, Com’l 0.2 0.4 035 | 05 \
Vin=MIN lo=4mA | 74LS 025 | 04 | V
Vik  Input clamp voltage Veo=MIN, =1 -15 -15 \"
V,=5.5V 1.0 mA
! !nput current at maximum Ve = MAX J, K Inputs 0.1 mA
input voltage cc e
V|=7.0V | Sp, Rplnputs 0.3 mA
CP Inputs 0.4 mA
J, K Inputs 40 pA
V=24V | S, Rplinputs 80 uA
I HIGH-level input current Voo = MAX CP Inputs 80 KA
J, K Inputs 20 uA
V=27V | S, Rplnputs 60 uA
CP Inputs 80 uA
J, K Inputs -1.6 —-04| mA
I LOW-level input current® Voo = MAX, V,=0.4V Sp, Rp Inputs -3.2 -08 | mA
CP Inputs -3.2 -08| mA
| Short-circuit output Vo = MAX Mil | -20 =571 -20 —-100| mA
os 3 cc=
current Com’l | — 18 -57 | -20 -100| mA
lcc  Supply current? (total) Ve = MAX 10 40 4 8 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded operating d 1s for the type.

2. All typical values are at Voo =5V, Tp=25°C.
3. lpg is tested with Vot = + 0.5V and Voo = 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 se-

cond.

4. With the Clock input grounded and all outputs open, Igc is measured with the Q and Q outputs HIGH in turn.
5. Sp is tested with Rp HIGH, and Rp is tested with Sp HIGH.

AC CHARACTERISTICS T,=25°C, Vcc=5.0V

54/74 54/74LS
PARAMETER TEST CONDITIONS C_=15pF, R = 4000 C_=15pF, R = 2kQ UNIT
Min Max Min Max
fmax Maximum Clock frequency Waveform 3 15 30 MHz
tpLH Propagation delay Waveform 1,’LS76 25 20 ns
tpHL Clock to output Waveform 3, '76 40 30
tpLH Propagation delay 25 20
t.  Sp or Rpto output Waveform 2 40 30 ns
NOTE

Per industry convention, fpax is the worst case value of the maximum device operating frequency with no constraints on t, tf, puise width or duty cycle.
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LOGIC PRODUCTS

FLIP-FLOPS 54/7476,1876
AC SETUP REQUIREMENTS T,=25°C, Vec=5.0V
PARAMETER TEST CONDITIONS Sa7a SATALS UNIT
Min Max Min Max
tw(H) Clock pulse width (HIGH) Waveform 1 20 20 ns
twil) Clock pulse width (LOW) Waveform 1 47 ns
tw(l) Reset pulse width (LOW) Waveform 2 25 25 ns
ts Setup time J or K to Clock® Waveform 1 0 20 ns
th Hold time J or K to Clock Waveform 1 0 0 ns

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS, DATA SETUP AND
HOLD TIMES, CLOCK PULSE WIDTH

Waveform 1

X

7~ Tk

SET AND RESET TO OUTPUT DELAYS,

SET AND RESET PULSE WIDTHS

T
SET Sp) M VM

.

‘PHL r——T tPLH

[<]]

Vu

Waveform 2

PROPAGATION DELAY AND fmax

L— ah(m.t.t,u.) twiH)—s]
J

1——TPHL

Vm = 1.3V for 54L8/74S: V) = 1.5V for all other TTL famillies.
The shaded areas indicate when the input is permitted to change for predictable output performance.

._(hu_)_..-ls(m-l

P

TPLH

__L

}&TPHL—l
*TPLH.*

X

A

Waveform 3

m
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LOGIC PRODUCTS

FLIP-FLOPS

54/7476,1L576

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS

vee vee
RL
v B o
GENERATOR [ 1] PV T
) J\ l ICL |

DEFINITIONS

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

C_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value.

Rt = Termination resistance should be equal to Zg1 of Pulse Generators

D = Diodes are 1N916, 1N3064, or equivalent.

tTLH, tTHL Values should be less than or equal to the table entries.

INPUT PULSE DEFINITIONS

} t 4 AMP (V]
90%31 w f90% b
NEGATIVE | XYM m
PULSE
10% 10%
0% oA ov
— L—'THL(N) tTLH(t)— e
— "—'TLH(M THUM— |
AMP (V)
90% 90%
POSITIVE
PULSE 7] VM
10%A" | 'w | X 10% ov
Vi = 1.3V for 54LS/74LS; V) = 1.5V for ali other TTL families.
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | tyyy | tyHL
54/74 3.0v 1MHz 500ns 7ns 7ns
54L8/74LS 3.0v 1MHz 500ns 15ns 6ns
54S/74S 3.0v 1MHz 500ns 25ns | 25ns
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LOGIC PRODUCTS

ADDERS 54/7483, LS83A
4-Bit Full Adder
e High speed 4-bit binary TYPE TYPICAL ADD TIMES TYPICAL SUPPLY CURRENT
add"ion (Two 8-bit Words) (Total)
e Cascadeable in 4-bit 7483 23ns - Gema
increments 74LS83A 25ns 19mA

LS83A has fast internal
carry lookahead

See’283 for corner power
pin version

DESCRIPTION

The '83 adds two 4-bit binary words (A,
plus B,) plus the incoming carry. The
binary sum appears on the Sum outputs
(£4-L4) and the outgoing carry (Coyy) ac-
cording to the equation:

Cin+ (A1+Bq)+ 2(A,+ By) + 4(A3+ By)
+8(As+B,)=L,+2C,+4C;+ 85,
+16Cour

Where (+) = plus.

Due to the symmetry of the binary add
tunction, the '83 can be used with either
all active-HIGH operands (positive logic)
or with all active-LOW operands (negative
logic). See Function Table. With active-
HIGH inputs, C\y cannot be left open; it
must be held LOW when no “carry in” is
intended. Interchanging inputs of equal
weight does not affect the operation, thus
C\n, A4, By, can arbitrarily be assigned to
pins 10, 11, 13, etc.

PIN CONFIGURATION

ORDERING CODE

PACKAGES | s 0o o ¢ 70°C | Voq =5V 1 100 Ty = - S50C 10+ 126°C
Plastic DIP N7483N e N74LS83AN
Plastic SO N74L.S83AD
Ceramic DIP S5483F . S54LS83AF
Flatpack S5483W . S54LS83AW
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74LS
A,, By, A3, B3, Cn Inputs 2ul
A,, By, Ay, By Inputs 1ul
A B Inputs 2LSul
Cin Input 1LSul
Sum Outputs 10ul 10LSul
Carry Output 5ul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 404A I}y and — 1.6mA I and a 54/74LS unit load (LSul) is 204A i and

~0.4mA Iy

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

[ 1]

101 8 7 3 4

1 16

L1

Ay By Az By Ag By Agq By

Cour [— 14

Aq [T [16] 84

r3 [2] [15] £4

A3 [F] 2] cour

83 (2] i3] Ciy
vee (5] [12] GND

2 [€] [11] 8

8, 7] [10] Ay

Az [E] [5] =4

Vee=Pin5
GND = Pin 12
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LOGIC PRODUCTS

ADDERS

54/7483, LS83A

LOGIC DIAGRAM

13
CiN

54/7483

Ay A8y
10) _jD"‘

DD TD

e D L T
8)

A282

| S INTERNAL Fov
@ CONNECTIONS A3B3

D—= =

Az + By
1) .ﬂ::I:::>(T (14
— Cout
B2 . Ay+ 8By
A3B! _

ST D mm—rD—

® @ AqB4

+ —

0] _:DO_ < (15) A3+83 jD_

sl D .
— Ag+8B

A rvee 4+8y

) —_—D [ )

— Vee=Pin s

(16) L Ag+ By Gﬁ%=P',: 12

Byg— ( )=Pin numbers
LOGIC DIAGRAM
54L.S/74LS83A
CIN Ay By A2 B2 A3 By Aq By ()= Pin numbers
13 | a0 (1) ® ™ () @ a 18 Vee=Pin 5
GND = Pin 12
i (9) (6) im 14)
Iy t2 -3 Cour
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LOGIC PRODUCTS

ADDERS 54/7483, LS83A

FUNCTION TABLE

PINS Cn | Ay | A | A3 | Ay [ By | By | By | By | Zy | 22| Z3 | Z4 | Cour
Logic Levels L L H L H H L L H H H L L H
Active HIGH 0 0 1 0 1 1 0 0 1 1 1 0 o | 1 (10+9=19)
Active LOW 1 1 0 1 0 0 1 1 0 0 0 1 1 0 (carry+5+6=12)

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

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 \"
-05to -05to -05to -05to
Vin Input voltage +55 +70 +55 +70 v
-30to -30to -30to -30 to
Iin Input current +5 +1 +5 1 mA
. . -05to -05to -05to -0.5to
Vout Voltage applied to output in HIGH output state +Vee +Vee +Vee +Vee Vv
Ta Operating free-air temperature range -55to0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
v Suppl it Mil 45 5.0 5.5 45 5.0 5.5 Vv
voltage
cc SUpPly vollag Com'l 475 5.0 525 | 475 5.0 5.25 v
Viy  HIGH-level input voltage 2.0 20 \"
v LOW-level inbut volt Mil +0.8 +0.7 \
-level i voltage
"‘ ney g Com’i +0.8 +0.8 v
hk  Input clamp current -12 -18 mA
Sum - 800 - 400 uA
loy HIGH-level output current
Carry - 400 - 400 A
Mil 16 4 mA
Sum
| LOW-level output ; Com’l 16 8 mA
-level
oL output curren il 3 7 Y
Carry
Com’l 8 8 mA
Mil - 55 +125 - 55 + 125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
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LOGIC PRODUCTS

ADDERS

54/7483, LS83A

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

54/7483 54/74LS83A
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vee = MIN, Vi = MIN Mil 24 34 25 3.4 v
v, HIGH-level output voltage | € v M ;
OH P 98 1 Vie=MAX, I = MAX Com'l 24 | 34 27 | 34 v
Mil 0.2 0.4 025 | 0.4 v
Voc=MIN, 1}, = MAX
VoL LOW-level output voitage | V), =MIN, Com’l 0.2 0.4 035 | 05 \'
Vie=MAX [ amA 74LS 025 04 | Vv
Vik Input clamp voltage Vee=MIN, |j= Ik -15 -15 \
V,=55V 1.0 mA
Input current at maximum _
h input voltage Voo = MAX V,=7.0V AB inputs 0.2 mA
Cyy input 0.1 mA
A,,B4,A3,8;,C 80 A
V| =2.4V 1191,73,893,VIN Ll
A;,B;,A4,B4 40 nA
(™ HIGH-level input current | Ve = MAX
A,B inputs 40 nA
V=27V -
C\n input 20 pA
A4,B;,A3,B;,Cin -3.2 mA
Voo = MAX A;,B,,A,,B, -16 mA
l LOW-level input current cc ’
'L P V=04V AB inputs ~08| mA
C)y input -04| mA
Ssum Mil -20 -55 | -20 -100| mA
Short-circuit output outputs Com'l -18 -55 | -20 -100| mA
los 3 Vee=MAX -
current Cour Mil -20 -70 | -20 -100| mA
output Com'l -18 -70 | —20 -100| mA
All inputs Mil 66 99 19 34 mA
t 4.5V ’
Vo = MAX, a Com’'l 66 110 19 34 mA
lcc Supply current (total) outputs All inputs grounded 22 39 mA
open All B inputs low, other
inputs at 4.5V 19 34 | mA
NOTES AC WAVEFORMS
1. For conditions shown as MIN or MAX, use the ap-
propriate value specif under
for the type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS

. All typical values are at Voo =5V, T =25°C.

. lpg is tested with Voyt=+05V and Vec=Vee
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.

w N

Vin m A Vin \['} \}
l""“l“ ""L""| L'PHL—| L'PLH“

Vi =13V for 54LSI74LS, V) = 1.5V for all other TTL tamilies.

Wavetorm 1 Waveform 2
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LOGIC PRODUCTS

ADDERS

54/7483, LS83A

AC CHARACTERISTICS T,=25°C, Ve =5.0V

54/74 54/74LS
PARAMETER TEST CONDITIONS C_=50pF, R_= 4000 C_=15pF, R = 2kQ UNIT
Min Max Min Max
teLn Propagation delay 34 24 s
tore Ci to £, Waveforms 1 & 2 34 24 n
teLh Propagation delay 35 24 s
ton. Ci 10 T, Waveforms 1 & 2 a5 24 n
tpLn Propagation delay forms 1 & 2 50 24 ns
t.  Cinto Iy Waveforms 40 24
teLn Propagation delay 182 50 24 ns
tone Cin 10 £, Waveforms 1 & 50 24
teLn Propagation delay 40 24 ns
tone A;or B, to T, Waveforms 1 & 2 35 2
teLn Propagation delay Waveform 2 20 17 ns
tpuL Cin to Cour R_=780Q for 54/7483 20 22
teLH Propagation delay Waveforms 1 & 2 22 17 ns
tpHL A, or Bito Cour R = 780Q for 54/7483 22 / 17
7
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
=\ | tw ~| oo AMP V)
vce vee
NEGATIVE | XYM M
PULSE
AL 10% 10%4 ov
use Lo vour L-trm.m) MLHOD—]
GENERATOR D.u-T.
’-—mn(m THU—]  |—
90% 90% AMP (V)
RT cL D POSITIVE
PULSE VM vm
:[ 10% w | K10% oy
= = = = = = V= 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
DET INITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Loau resistor to Vg see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trim | tTHL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns 7ns
TICS for value.
Rt = Termination resistance should be equal to ZoyT of Pulse Generators. 54LS/74LS 3ov 1MHz 500ns 15ns | 6ns
D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns

tTLH. tTHL Vaiues should be less than or equal to the table entries.
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LOGIC PRODUCTS

COMPARATOR

54/7485, LS85, 585

e Magnitude comparison of
any binary words

e Serial or parallel
expansion without extra
gating

o Use 54S/74S85 for very
high speed comparisons

DESCRIPTION

The '85 is a 4-bit magnitude comparator
that can be expanded to almost any
length. It compares two 4-bit binary, BCD,
or other monotonic codes and presents
the three possible magnitude results at
the outputs. The 4-bit inputs are weighted
(Ag—Aj;) and (Bo—Bj3), where Ajand B are
the most significant bits.

The operation of the '85 is described in the
Function Table, showing all possible logic
conditions. The upper part of the table
describes the normal operation under all
conditions that will occur in a single
device or in a series expansion scheme. In
the upper part of the tabie the three out-
puts are mutually exclusive. In the lower
part of the table, the outputs reflect the
feed-forward conditions that exist in the
parallel expansion scheme.

The expansion inputs ly,g, la-g, and
la< g are the least significant bit positions.
When used for series expansion, the
A>B, A=B and A <B outputs of the least
significant word are connected to the cor-
responding 5. g, la=g, and l5.p inputs of
the next higher stage. Stages can be
added in this manner to any length, but a
propagation delay penaity of about 15ns is
added with each additional stage. For
proper operation the expansion inputs of
the least significant word should be tied
as follows: 5 .g=LOW, I, _g= HIGH, and
Ia cg=LOW.

PIN CONFIGURATION

4-Bit Magnitude Comparator

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7485 23ns 55mA
741585 23ns 10mA
74585 12ns 73mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;Tp=0°C10 +70°C |Vce=5V £10%;To= —55°C o + 125°C
. N7485N e  N74LS85N
Plastic DIP N74S85N
Plastic SO N74LS85D ¢  N74S85D
. S5485F . S54L.S85F
Ceramic DIP S54S85F
S5485W . S54L.S85W
Flatpack S54585W
LLCC S54L.S85G
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74S 54/74LS
Ag-A3, Bo-B3, la-p Inputs 3ul 3Sul 3LSul
lacer lass Inputs 1ul 1Sul 1LSul
A=B,A<B,A>B Outputs 10ul 10Sul 10LSul

NOTE

A 54/74 unit load (ul) is understood to be 40uA I)y and —1.6mA Iy, a 54/74S unit load (Sul) is 50uA Iy and
—2.0mA |, and a 54/74LS-unit load (LSul) is 20uA Ijy and —0.4mA Iy

The parallel expansion scheme shown in
Figure A demonstrates the most efficient
general use of these comparators. In the
parallel expansion scheme, the expansion
inputs can be used as a fifth input bit posi-
tion except on the least significant device
which must be connected as in the serial
scheme. The expansion inputs are used by

LOGIC SYMBOL

labeling I5, 5 as an “A” input, I g as a
“B” input and setting 1,_g LOW. The '85
can be used as a 5-bit comparator only
when the outputs are used to drive the
(Ag-A3) and (By-Bj) inputs of another '85
device. The parallel technique can be ex-
panded to any number of bits as shown in
Table 1.

LOGIC SYMBOL (IEEE/IEC)

83 (1] 6] vee
1a<8 2] 5] A3
1a=8 3] 7] 8,
1a>8 [] 73] A2
a>8 5] [72] Ay
a=8 [c] 1] 8y
A<B[7] [10] Ag
GND 3] [5] 8

10 12 13 15 9 11 14 1
Ag A1 Az Ay Bg By B2 By
2—-lacs
13— la=8
a—]a>8
A>B A=8B A<B
5 6 7
Veg =Pin 16
GND=Pin 8

10 o COMP
12
13 P
15 3 ,
e =
Ja_ | p=af—o
— P>Qf——
1 s

[ 2 <
3
==
4
—_
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LOGIC PRODUCTS

COMPARATORS 54/7485, LS8S5, S85

LOGIC DIAGRAM

A3 as) 4
)

] A>B
(13) 1
A2
1 -
B2 } f
A<B_@ 1 .
A=B g’) ® aen
A>B
(12) [
Al 1
1
- D g ;D
x =
(7)A< 8
|
1
- |
PP 4
B0 1:): ‘
9)
|
FUNCTION TABLE
COMPARING INPUTS CASCADING INPUTS OUTPUTS
A, By Az, B, A, B, Ag, By lass lace la-s A>B A<B A=8B
As>Bgy X X X X X X H L L
Ag<Bj X X X X X X L H L
A=B, A,>B, X X X X X H L L
Ay=B, A,<B, X X X X X L H L
A,=B, A;=B, A,>B, X X X X H L L
A,=B, A,=B, A,<B, X X X X L H L
Ay=B; A,=B, A, =B, Ao> B, X X X H L L
A;=B, A,=B, A, =B, Ag<Byg X X X L H L
As=B; A,=B, A,=B, Ag=Bg H L L H L L
As=B, A,=B, A,=B, Ao=Bo L H L L H L
A3=B; A,=B,; A,=B, A= By L L H L L H
A3=B; A,=B, A;=B, Ag= By X X H L L H
Ay=B, A,=B, A,=B, Ag= By H H L L L L
Ay= B, A,=B, A,=B, Ag= By L L L H H L

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

COMPARATORS

54/7485, LS85, S85

COMPARISON OF TWO 24-BIT WORDS

INPUTS
(MSB) 823 e ]B3
A23 A3
822 82
A22 A2
B21 B1 A<B
A21 Al A=B p—=NC
820 80 A>B
A20 AO
B19 A<B
L—Ja-8
A19 A>B
818 B3
A18 ——u JA3
B17 B2
A7 —d A2
B16 B1 A<B
A16 A1 A=B }—nNC
B15 — 180 A>B
A15 A0
B14 A<B
L—dJA=8
Al4 A>8
813 —83 {83
A3 A3 L—JA3
812 182 B2
A12 A2 A2
[:3R] B1 A<B 81 A<B OuTPUTS
A1l Al A=B —NC ] Al A=B
B10 B8O A>B BO A>B e
A0 AO A0
B9 A<B —Ja<s
L—JA=8 —Ja=8
A9 ———o  A>B 1 A>B
88 — 483
A8 e J A3
87 — |82
A7 — A2
86 —————qB1 A<B
A6 —— dA1 A=B }—NC
BS 80 A>B
AS A0
B4 A<B
Le——dqdA=B
A4 —— A8
B3 83
A3 A3
B2 B2
A2 A2
B1 B A<B
Al A1 A=B
(LSB) BO EY ASB
A0 e J A0
L——JAa<B
He—qA=B
L—dqAa>8
Figure 1
TABLE 1.
WORD NUMBER OF TYPICAL SPEEDS
LENGTH | PACKAGES | s54/74 | 54S/74S | 54LS/74LS
1-4 Bits 1 23ns 12ns 23ns
5-25 Bits 2-6 40ns 22ns 46ns
25-120 Bits 8-31 63ns 34ns 69ns
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LOGIC PRODUCTS

COMPARATORS

54/7485, LS85, S85

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

PARAMETER 54 54LS 548 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \"
-05to -05to -05to ~05to -05to -05to
Vin Input voltage +55 +70 +55 +55 +7.0 +55 v
-30 to -30 to -30to -30 to -30to -30to
In Input current +5 1 +5 +5 1 +5 mA
v Voltage applied to output in HIGH -05to -05to -05to ~05to -05to -05to v
our output state +Vee +Vee +Veo +Vee +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 45 5.0 55 45 5.0 55 45 5.0 5.5 \"
Vee Supply voltage
Com'l | 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 \"
Vin HIGH-level input voltage 20 2.0 20 '
Mil +0.8 +0.7 +0.8 \"
Vi LOW:-level input voltage
Com’l +0.8 +0.8 +0.8 \"
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current — 400 — 400 - 1000 uA
Mil 16 4 20 mA
loL LOW:-level output current
Com'l 16 8 20 mA
Mil -55 +125 | - 55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE

ViL= +0.7V MAX for 54S at Tp = + 125°C only.
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LOGIC PRODUCTS

COMPARATORS

54/7485, LS8S, S85

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

54/7485 54/74L.S85 54/74S85
PARAMETER TEST CONDITIONS'
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max UNIT
. zll?b:ij-tlevel Vee=MIN, V= MIN, Mil | 24 | 34. 25 | 34 25 | 34 v
o vc.@,ge ViL=MAX, loy=MAX | Com'l | 24 | 34 27 | 34 27 | 34 v
LOWHevel [Voo=MIN, | 1 = max |Mi_ 02 | 04 025 | 04 055 | v
VoL output V,u=MIN, Com’l 02 | 04 035 | 05 0.5 Vv
voltage ViL=MAX [, =4mA | 74Ls 025 | 04 v
Vik fl’;‘f“;‘gz'amp Voo = MIN, 1= I 15 15 2| v
Input =
current at V,=5.5V 1.0 1.0 | mA
I, maximum | Vg = MAX lace lasg 0.1 mA
input V,=7.0V| Other
voltage ! inputs 03 mA
Iaceilass 40 uA
HIGH-level V,=24V Other 120 WA
Iw input Vo= MAX Inputs
current Iaceslass 20 50 A
V\=27V | Other
inputs 60 150 | uA
laceilass -16 ~0.4 mA
V,=0.4V Other
LOW-level : inputs -438 -12 mA
I input Ve = MAX
current la<silass —-20| mA
V,=05V [ Other
inputs -6.0] mA
Short-circuit Mil _ _ _ _ —4 _
los output Ve = MAX i : 20 55 20 100 0 100| mA
current3 Com'l | - 18 -55 | —20 —-100 | —40 —-100| mA
. Supply cur- Voo = MAX 55 88 104 | 20 73 115 | mA
CC  rent* (total) S54S85W only, To=125°C 110 mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended op ing ditions for the type.

w N

second.

o »

. Al typical values are at Voo =5V, To=25°C.
. log is tested with Vo1 = + 0.5V and Voo = Vo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one

. 'CC is measured with outputs open, A = B grounded, and all other inputs at 4.5V.
. VoL = +045V MAX tor 54S at Tp = + 125°C only.
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LOGIC PRODUCTS

COMPARATORS 54/7485, LS85, S85

AC CHARACTERISTICS T,=25°C, Voc=5.0V

54/74 54LS/74LS 548/74S
PARAMETER TEST CONDITIONS | C_ =15pF, R  =4000 | C_ =15pF, Ry=2kQ | C_ =15pF, R, =280Q | UNIT
Min Max Min Max Min Max
Propagation delay
pt AorBinput to 3 logic Tovels % % o5 | ™
PHL A <B, A>B output -
teLH :'g?aagiar:"’%': ?oelay Waveform 2 35 45 18 ns
tenL A= B output 4 logic levels 30 45 16.5
teLn Propagation delay Waveform 1 11 22 75
t lacgand l,_g input 1 logic level 17 17 85 ns
PHL {0 A> B output :
tow | '°paig:ﬁ?;‘o"e'ay Waveform 2 20 20 105 ns
A=8B i
teHL A= B output 2 logic levels 17 26 75
Propagation delay f 1
;PLH la>p and 5 g input \1N|?)Vgeic°::;el :; ?? gg ns
PHL  t0'A'< B output -
AC WAVEFORMS
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
Vin L m \ Vi m )
'rm’1 I"PLN‘1 I"PHL’I l"vm~]
Vour__—_\l—ﬁ Vour ] VM
Vpm =13V for 54LS/74LS, Vyy = 1.5V for all other TTL families
Waveform 1 Waveform 2
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
oY } w | oomr AMP (V)
vce vce
NEGATIVE | XYM 7]
PULSE
AL 10% 10%A ov
PULSE A T vour — |——!THL(m TLH(t) —{  |=—
GENERATOR D.uT.
— I-—!TLH(lv) TTHL(t) —] ’...
AMP (V)
90% 90%
CL D POSITIVE
s S0 e
= < = = = = VM = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R_ = Load resistor to Vg see AC CHARACTERISTICS for value Amplitude | Rep. Rate | Pulse Width | trin | tTHL
CL= 15:?; :;apac;lance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0v 1MHz 500ns 7ns 7ns
or value.
Ry = Termination resistance should be equal to Zoyt of Pulse Generators 54LS/74LS 3.0V 1MHz 500ns 15ns 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 545/74S 30V 1MHz 500ns 25ns | 25ns
tTLH. tTHL Values should be less than or equal to the table entries. ; - -
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Quad Two-Input Exclusive-OR Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
7486 14ns 30mA
74L.586 10ns 6.1mA
74586 7ns 50mA
ORDERING CODE
COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voc=5V £5%;Tp=0°Cto +70°C | Vo =5V £10%;Tp= - 55°C to +125°C
N7486N o N74LS86N
Plastic DIP N74S86N
Plastic SO N74LS86D e N74S86D
. S5486F ] S54LS86F
Ceramic DIP S54S86F
55486W . S54L.586W
Flatpack S54586W
LLCcC S$541.886G
FUNCTION TABLE
INPUTS OUTPUT
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L b ; PINS DESCRIPTION 54/74 54/74S 54/74LS
:_" L H A, B Inputs 1ul 1Sul 1LSul
H H L Y Output 10ul 10Sul 10LSul
H = HIGH voitage level NOTE
L = LOW voitage level Where a 54/74 unit load (ul) is understood to be 404A Ij4 and — 1.6mA ), a 54/74S unit load (Suij is 504A i}y and
—~2.0mA I;;, and & 54/74LS unit joad (LSul) is 20uA }jy and — 0.4mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
A =1 3
1 Y 2 - mn
o o vee ) >
EE 3] A - .
3 Ul D ==
] —1] A 9
9 Y — 8
EE @g b)) DR o I
6 3
122 -
anp (7] 5] 13E“)DV— 1 ) 11
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LOGIC PRODUCTS

GATES

54/7486, 1586, S86

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

PARAMETER 54 54LS 54S 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 70 7.0 7.0 7.0 Vv
v Input voltage -05to -05to -05to -05to -05to -05to v
IN P 9 +55 +70 +5.5 +55 +7.0 +55
) Inpbut current -30to -30 to -30to -30to -30 to -30 to mA
IN P +5 +1 +5 +5 +1 +5
v Voltage applied to output in HIGH -05to -05to -05to -05to -05to —-05to v
our output state +Veo +Vee +Vee +Vee +Vee +Veo
Ta Operating free-air temperature range —-55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER - - UNIT
Min | Nom | Max Min | Nom | Max Min | Nom | Max
v $ | it Mil 45 5.0 5.5 45 5.0 55 45 5.0 55 "
u voltage
ce PRy g Com’l | 4.75 5.0 625 | 4.75 5.0 525 | 4.75 5.0 5.25 \
Vi HIGH-level input voltage 2.0 2.0 2.0 \"
. Mil +08 +0.7 +0.8 \4
Vi LOW:-level input voltage
Com’l +08 +0.8 +0.8 \"
hk Input clamp current -12 -18 - 18 mA
lon HIGH-level output current - 800 — 400 — 1000 A
Mil 16 4 20 mA
loL LOW:-level output current
Com’l 16 8 20 mA
. Mil - 55 +125 | —55 +125 | —-55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE
ViL= + 0.7V MAX for 54S at T = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
A w | ¥eo% AMP V)
vce vce
NEGATIVE | XYM VM
PULSE N o
AL 10% 10%4 ov
PULSE N vour L"THL(‘I) tTLH(t) — t—
GENERATOR D.U.T.
TLH(tr) ITHL(t) —] fe—
AMP (V)
90% 90%:
RT CL 0 POSITIVE
PULSE vm VM
I 10%. . KI0% oy
- - = = = = Vp = 1.3V for 54LS/74LS: V) = 15V for all other TTL families.
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor to VGg;: see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | tTin | 'THL
C|_= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 7ns
TICS for value.
Rt = Termination resistance should be equal to ZoyT of Pulse Generators. 54LS/74LS 3ov tMHz 500ns 15ns | 6ns
D = Diodes are 1N916, 1N3064, or equivalent. 545/74S 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH, tTHL Values should be less than or equal to the table entries
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GATES 54/7486, 1586, S86

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

54/7486 54/741.S86 54/74S86
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
V. HIGH-level Voo=MIN, V= MIN, | Mil | 24 | 34 25 | 34 25 | 34 v
O output voltage | Vi =MAX, lon=MAX [Com'l | 24 | 3.4 27 | 34 27 | 34 v
Ve = MIN Mil 02 | 04 025 | 04 0585 | Vv
Vo LOW-eve. Vo= Min, | 'ot= MAX [Gom 02 | 04 035 | 05 05 | V
t oltage !
output voltage | v '~ MAX [, = 4mA | 74LS 025 | 0.4 v
Input clam \ .
Vik vo‘ftage P Veo= MIN, iy = I -15 -15 -12] v
Input current V,=5.5V 1.0 1.0 mA
I, at maximum Vee = MAX
input voltage V,=7.0V 0.2 mA
. V=24V 40 A
I ﬂIGF: level Voo = MAX | [
input current V=27V 40 50 A
R V,=0.4V -16 -08 mA
e !_OW level Voo = MAX ]
input current V,=05V ~-20| mA
Short-circuit Mil | -—20 —55 | —15 —100 | —40 —100| mA
los 3 Vee=MAX
output current Com’l | - 18 55 | -15 —100 | —40 —100| mA
Supply current® Mil 30 | 43 6.1 10 50 75 | mA
lec Voo = MAX
(total) Com’l 30 50 6.1 10 50 75 mA
NOTES AC WAVEFORMS

. For conditions shown as MIN or MAX, use the ap-

propriate value specified under recommended
perating itions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
All typical values are at Voo =5V, Ta =25°C.

. log is tested with Voyr=+05V and Vco=Vce

XN

MAX +0.5V. Not more than one output should be ™ "] "] ViN Vm Vm
shorted at a time and duration of the short circuit L
should not exceed one second. tpHL:

&

o

I—'Pm°1 I“FHL‘ L‘PL

. Igc is measured with inputs grounded and outputs

open. Vouw Your ™ Y
. VoL = +0.45V MAX for 54S at Tp = + 125°C only.

VM= 1.3V for 54LS/74LS, Vg = 1.5V for all other TTL families

Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, V¢c=5.0V
54/74 54/74LS 54/74S
PARAMETER TEST CONDITIONS | C =15pF, R, =400Q | C =15pF, Ry =2k2 | C_ =15pF, R =280Q | UNIT
Min Max Min Max Min Max
tpy  Propagation delay Other input LOW 23 23 10.5 ns
teyr A or B to output Waveform 2 17 17 10
teuy  Propagation delay Other input HIGH 30 30 10.5 ns
tpue A or B to output Waveform 1 22 22 10
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COUNTERS

54/7490, LS9

DESCRIPTION

The '90 is a 4-bit, ripple-type Decade
Counter. The device consists of four
master-siave flip-flops internally con-
nected to provide a divide-by-two section
and a divide-by-five section. Each section
has a separate Clock input to initiate state
changes of the counter on the HIGH-to-
LOW clock transition. State changes of
the Q outputs do not occur simultane-
ously because of internal ripple delays.
Therefore, decoded output signals are
subject to decoding spikes and should not
be used for clocks or strobes.

A gated AND asynchronous Master Reset
(MR,+MR;) is provided which overrides
both clocks and resets (clears) all the flip-
flops. Also provided is a gated AND asyn-
chronous Master Set (MS,-MS;) which
overrides the clocks and the MR inputs,
setting the outputs to nine (HLLH).

Since the output from the divide-by-two
section is not internally connected to the
succeeding stages, the device may be
operated in various counting modes. In a
BCD (8421) counter the CP, input must be
externally connected to the Qg output. The
C_Po input receives the incoming count
producing a BCD count sequence. In a
symmetrical Bi-quinary divide-by-ten
counter the Q; output must be connected
externally to the CFy input. The input
count is then applied to the CP, input and
a divide-by-ten square wave is obtained at

PIN CONFIGURATION

Decade Counter

TYPE TYPICAL fyax TYPICAL SUPPLY CURRENT
7490 30MHz 30mA
74LS90 42MHz 9ImA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Vee=5V £5%; T =0°C to +70°C | Voo =5V 210%; Ta= —55°C to +125°C
Plastic DIP N7490N ¢ N74LS9ON

Ceramic DIP S54LS90F

Flatpack S54L.S90W

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74 54/74LS
CP, Input 2ul 6LSul
CP, Input 4ul 8LSul

MR, MS Inputs 1ul 1LSul

Qo-Q; Outputs 10ul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 40xA Iy and - 1.6mA I, , and & 54/74LS unit load (LSul) is 204A Iy and

—0.4mA Iy

output Qq. To operate as a divide-by-two
and a divide-by-five counter no external in-
terconnections are required. The first flip-
flop is used as a binary element for the

LOGIC SYMBOL

divide-by-two function (CP, as the input
and Qq as the output). The CP, input is
used to obtain a divide-by-five operation at
the Q; output.

LOGIC SYMBOL (IEEE/IEC)

&, 0] ) o,
MRy [Z] [73) NC
MR 3] [12] oo
Ne [4] [17] 0
vee 5] T ano
ms, [5] (9] 0y
M, [7] [5]0;

14 CPq

MR Q Q@ Q Q3

23 12 9 8 11

Veeg =Pins
GND =Pin 10

2
2
1 & [no"
£ |
7 ] & |res?
LI ) 7-—‘:-
DIVS g, 0 ——
sy ,l [ o
7laf 1
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COUNTERS

54/7490, LS90

LOGIC DIAGRAM

MODE SELECTION—
FUNCTION TABLE

RESET/SET INPUTS OUTPUTS
6
us, 2 MR, [MR,[ms, [ms, |a,[a, [a,[a,
s, o | HIH | L | XL L L L
[_ H{H| X |LJL L L L
So o o So X X H H |H L L H
J Q 3 Q J (] = J ofb—q
. (19
CPq cP 1 cp ++Cf cP ~Qf cP L X L X Count
_ X L X L Count
“rp 8 K rpd K np0) ¢ AN Ll x| x|t Count
b LY 7 v H | L | L | X Count
e m H = HIGH voltage level
! @ L = LOW voltage leve!
MR, X =Don't care
:DCV—-— 12 ® ® (11
MR Gy N
o Q4 02 Q3
Ve =PI S BCD COUNT SEQUENCE—
