


Notes on This First Edition

This first edition of TI’s Integrated Circuits catalog contains
currently published data sheets covering SOLID CIRCUIT® semi-
conductor networks. As new data sheets are published, they will be dis-
tributed for insertion in the appropriate sections of this basic Tightleaf®
catalog.

This catalog replaces collections of loose integrated circuits data
sheets. Many of the data sheets in this book have been revised, and
therefore cancel and supersede earlier editions.

Please give your present collection to a co-worker who can make
use of it; the largest part of the old data is still current.

Note that certain large blocks of page numbers have intention-
ally been omitted, to permit simplified numbering of insert pages.

To insert pages: Turn to colored page, Page 1251.
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HOW TO USE THE INDEXES

If you know only the category of device,
look in the Table of Data Sheet Contents, page 3.

If you know only the device number,
look in the Numeric Index, page 6.

The first page of a data sheet is always a right-hand page.

INTEGRATED CIRCUIT SELECTION GUIDES

For assistance in selecting devices to meet your requirements,
use the Selection Guides, pages 4 and 5.

SPECIAL INFORMATION

TI Field Sales Office Addresses page 7
TI Authorized Distributor Addresses page 8
TI Microlibrary Information page 4512




TABLE OF DATA SHEET CONTENTS

(Updated with each mailing of new data sheets)

Full Military Temperature Range Digital Circuits
Transistor-Transistor-Logic (TTL) —=55°C to 125°C

SERIES 54

SN5400
SN5410
SN5420
SN5430
SN5440
SN5450

SNS5451
SN5453

SN5454
SN5460
SN5470
SN5472
SN5473
SN5474
SN5480

SERIES 54

Quadruple 2-Input Positive NAND Gate

Triple 3-Input Positive NAND Gate

Dual 4-Input Positive NAND Gate

8-Input Positive NAND Gate

Dual 4-Input Positive NAND Buffer

Expandable Dual 2-Wide 2-Input
AND-OR-INVERT Gate

Dual 2-Wide 2-Input AND-OR-
INVERT Gate

Expandable 4-Wide 2-Input AND-OR-
INVERT Gate

4-Wide 2-Input AND-OR-INVERT Gate

Dual 4-Input Expander

J-K Flip-Flop

J-K Master-Slave Flip-Flop

Dual J-K Master-Slave Flip-Flop

Dual D-Type Edge-Triggered Flip-Flop

Gated Full Adder

930

SN54 930 Dual 4-Input Positive NAND Gate

SN54 932
SN54 946

SN54 948
SN54 962
SN54 965
SN54 966

Dual 4-Input Positive NAND Buffer

Quadruple 2-Input Positive NAND
Gate
Master-Slave Flip-Flop

Triple 3-Input Positive NAND Gate

8-Input Positive NAND Gate
Dual 2-Wide 2-Input
AND-OR-INVERT Gate
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1008
1009
1010

1010
1012

1012
1014
1015
1018
1021
1024
1027

1501

1502
1502
1502

1503
1502
1502
1502

Modified Diode-Transistor Logic (Modified DTL) —55°C to 125°C

SERIES 53

SN5300
SN5301
SN5302
SN5304
SN5310
SN5311
SN5315
SN5320

SN5330
SN5331
SN5340
SN5350
SN5360
SN5370
SN5380

J-K Flip-Flop With Preset
J-K Flip-Flop With Preset and Clear
Dual J-K Flip-Flop With Preset

Dual J-K Flip-Flop With Preset and Clear
S-Input Expandable NAND/NOR Gate

Dual 5-Input NAND/NOR Gate

10-Input Expandable NAND/NOR Gate

5-Input Expandable AND/OR Gate
(Also Usable as 5-Input Expander)

Dual 3-Input NAND/NOR Gate

Triple 3-Input NAND/NOR Gate

Dual AND/OR Gate

Quadruple Inverter/Driver

Quadruple 2-Input NAND/NOR Gate

Dual AND-OR-INVERT Gate

ONE-SHOT Monostable Multivibrator

Diode-Transistor Logic (DTL) -55°C to 125°C

SERIES 15 930
SN15 930 Dual 4-Input NAND/NOR Gate

SN15 931

Flip-Flop With Set and Clear

SN15 932 Dual 4-Input NAND/NOR Buffer

SN15 933

Dual 4-Input Expander

SN15 944 Dual 4-Input NAND/NOR

SN15 945
SN15 946

Power Gate
Flip-Flop With Set and Clear

SN15 948 Flip-Flop With Set and Clear

Quadruple 2-Input NAND/NOR Gate

SN15 950
SN15 951
SN15 962

Pulse-Triggered Binary
Monostable Multivibrator
Triple 3-Input NAND/NOR Gate

2001

2005
2007
2009
2011
2013
2015
2016
2018

2020
2021

2023 -

2024
2025
2026
2027

3001

3005
3007
3009
3011
3012

3014
3017
3019
3022
3024
3026

*Operating free-air temperature range of ~55°C to 70°C and operating case
temperature range of —55°C to 100°C

tOperating free-air temperature range of —-55°C to 100°C and operating
case temperature range of —55°C to 125°C

Full Military Temperature Range Linear Circuits
SERIES 52 (-55°C to 125°C) 4001

SN521A

SN522A
SNS523A General-Purpose Differential Amplifier 4005
SN5231L.  General-Purpose Differential Amplifier 4009

% General-Purpose Operational Amplifier 4001

SN524A % General-Purpose Operational Amplifier 4013
SN524AL
SN525 General-Purpose Differential Amplifier 4017
SNS526 General-Purpose Differential Amplifier 4023
SERIES 55 (-55°C to 125°C) 4501
SNS5500 Sense Amplifier With One-Shot Output 4501
SN5510% Wideband Video Amplifi 4505
SN5510L+ ideband Video Amplifier

Industrial Temperature Range Digital Circuits

Transistor-Transistor Logic (TTL) 0°C to 70°C

SERIES 74 5001

SN7400 Quadruple 2-Input Positive NAND Gate 5005
SN7410 Triple 3-Input Positive NAND Gate 5006

SN7420 Dual 4-Input Positive NAND Gate 5007

SN7430 8-Input Positive NAND Gate 5008

SN7440 Dual 4-Input Positive NAND Buffer 5009

SN7450 Expandable Dual 2-Wide 2-Input 5010
AND-OR-INVERT Gate

SN7451 Dual 2-Wide 2-Input 5010
AND-OR-INVERT Gate

SN7453 Expandable 4-Wide 2-Input 5012

AND-OR-INVERT Gate
SN7454 4-Wide 2-Input AND-OR-INVERT Gate 5012

SN7460 Dual 4-Input Expander 5014
SN7470 J-K Flip-Flop 5015
SN7472 J-K Master-Slave Flip-Flop 5018
SN7473 Dual J-K Master-Slave Flip-Flop 5021
SN7474 Dual D-Type Edge-Triggered Flip-Flop 5024
SN7480 Gated Full Adder 5027
SERIES 74 930 5501

SN74 930 Dual 4-Input Positive NAND Gate 5502
SN74 932 Dual 4-Input Positive NAND Buffer 5502
SN74 946 Quadruple 2-Input Positive NAND 5502

Gate
SN74 948 Master-Slave Flip-Flop 5503
SN74 962 Triple 3-Input Positive NAND Gate 5502
SN74 965 8-Input Positive NAND Gate 5502
SN74 966 Dual 2-Wide 2-Input 5502

AND-OR-INVERT Gate

SERIES 74N 6001

SN7400N  Quadruple 2-Input Positive NAND 6002
Gate .

SN7410N Triple 3-Input Positive NAND Gate 6002

SN7420N Dual 4-Input Positive NAND Gate 6002

SN7430N 8-Input Positive NAND Gate 6002

SN7440N Dual 4-Input Positive NAND Buffer 6003

SN7450N Expandable Dual 2-Wide 2-Input 6003
AND-OR-INVERT Gate

SN7451N Dual 2-Wide 2-Input 6003
AND-OR-INVERT Gate

SN7453N Expandable 4-Wide 2-Input 6003
AND-OR-INVERT Gate

SN7454N 4-Wide 2-Input 6003
AND-OR-INVERT Gate

SN7460N Dual 4-Input Expander 6003

SN7470N J-K Flip-Flop 6004

SN7472N J-K Master-Slave Flip-Flop 6004

SN7473N Dual J-K Master-Slave Flip-Flop 6005

SN7474N Dual D-Type Edge-Triggered Flip-Flop 6005

SN7480N Gated Full Adder 6006

Modified Diode-Transistor Logic (Modified DTL) 0°C to 70°C

SERIES 73

SN7300
SN7301
SN7302
SN7304
SN7310

J-K Flip-Flop With Preset
J-K Flip-Flop With Preset and Clear
Dual J-K Flip-Flop With Preset

6501
6505

6507
6509

Dual J-K Flip-Flop With Preset and Clear 6511
5-Input Expandable NAND/NOR Gate 6513
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Page Page
SN7311 Dual 5-Input NAND/NOR Gate 6515 SN15 832N Dual 4-Input NAND/NOR Buffer 7503
353358 §01-InpgtEExpagdable NAND/NOR Gate gg:g SN15 833N Dual 4-Input Expander 7503
-inpu Xpander -
SN7330 anf 3-Input NAND/NOR Gate 6518 SN15 844N Dual 4-Input NAND/NOR Power 7503
SN7331 Triple 3-Input NAND/NOR Gate 6519 SN15 845N Flip-Flop With Set and Clear 7502
SN7350 Quadruple Inverter/Driver 6520 SN15 846N Quadruple 2-Input NAND/NOR 7503
SN7360 Quadruple 2-Input NAND/NOR Gate 6521 Gate
SN7370 Dual AND-OR-INVERT Gate 6522 SN15 848N Flip-Flop With Set and Clear 7502
SN7380 ONE-SHOT Monostable Multivibrator 6523 SN15 850N Pulse-Triggered Binary 7502
SN15 851N Monostable Multivibrator 7504
Diode-Transistor Logic (DTL) 0°C to 75°C SN15 862N Triple 3-Input NAND/NOR Gate 7503
SERIES 15 830 7001 . Li Circui
SN15 830 Dual 4-Input NAND/NOR Gat 7005
SN 1 Pl pWitliIISd‘et 3%&1{;; T Industrial Temperature Range Linear Circuits
-Input NAN B 700! o °
SIS 833 Dgg'l 4_135& Expander o 7011 SEI;;IT%SZZZZ ¢ geﬁlrllo-P?rpose Differential Amplifier gggi
SN15 844 D“alpﬁ;lv’éfuégf ND/NOR 7012 gg;%BlL General-Purpose Differential Amplifier 8005
SN15 845 Flip-Flop With Set and Clea 7014 4 : .
ggl g 8 Zg %‘;g dlgil(;’ge 2£I;11put ;&NCDF%OR Gate 7017 SN724L % General-Purpose Operational Amplifier 8009
15 8 ip- With Set and 7019
SN15 850 PUIII;e—T(;Ii,gge:ed B?n;rrsl/ e 7022 SERIES 75 (0°C to 70°C) 8501
SN15 851 Monostable Multivibrator 7024 SN7500 Sense Amplifier With One-Shot Output 8504
SN15 862 Triple 3-Input NAND/NOR Gate 7026 SN7501 Sense f\&mp%iger v‘]:]’.itll'll glip-géop &ltputt gggg
SERIES 15 830N (0°C to 75°C) 7501 Expmimoal Cngeepiter With One-Shot Output 8008
SN15 830N Dual 4-Input NAND/NOR Gate 7503 SNX1304 Optoelectronic Pulse Amplifier 9001
SN15 831N Flip-Flop With Set and Clear 7502 Interface Components 9501
TYPICAL CHARACTERISTICS
POWER TYPE
PROPAGATION | DISSIPATION NOISE |TEMPERATURE OF CATALOG
DELAY TIME (each gate) | IMMUNITY RANGE LOGIC LOGIC FAMILY PAGE
HIGH SPEED — HIGH A-C AND D-C NOISE MARGINS
13 ns 10 mW 1000 mV |-55°C to 125°C| TITL Series 54 1001
13 ns 10 mW 1000 mV |-55°Cto 125°C | TTL Series 54 930 1501
13 ns 10 mW 1000 mV 0°C to 70°C TTL Series 74 5001
13 ns 10 mwW 1000 mV 0°C to 70°C TTL Series 74 930 5501
MEDIUM SPEED — HIGH D-C NOISE MARGIN
25 ns 8 mW 750 mV |-55°Cto 125°C | DTL Series 15 930 3001
25 ns 8 mW 750 mV 0°C to 75°C DTL Series 15 830 7001
ECONOMICAL PLUG-IN PACKAGE
13 ns 10 mW 1000 mV 0°C to 70°C TTL Series 74N 6001
25 ns 8 mW 750 mV 0°C to 75°C DTL Series 15 830N 7501
MODIFIED DTL
Modified
30 ns 10 mW 300 mV [-55°C to 125°C| DTL Series 53 2001
Modified
30 ns 10 mwW 300 mV 0°C to 70°C DTL Series 73 6501




LINEAR INTEGRATED CIRCUITS SELECTION GUIDE
DIFFERENTIAL/OPERATIONAL AMPLIFIERS

TYPE . o o .
5 S I88|1§8 | 5 |8 |EE|RE|R8 |
PARAMETER 5 |5 |55|55 5 5 |55 (55|55 | 5
A, Open-loop voltage gain 62 62 72 63 90 66 40 69 61 dB
BW  Bandwidth (-3 dB) 50 50 | 180 140 45 20 140,000 | 150 | 140 kHz
L Input impedance — — 15 [1,000 140 1,000 6 10 | 800 kQ
Cin Input capacitance — — 55 60 250 50 7 55 60 pF
Vor  Differential-input offset voltage 1 1 22| 12 1 3 3 14 15 mV
I Differential-input offset current 02 | 02] 05 0.02 0.016 0.006 3 1 0.0441 uA
ayp  Differential-input offset voltage 8 8 9 25 5 10 10 10 30 uV/deg
temperature coefficient
Vemmw  Maximum common-mode input voltage range *+=3 |=*x3 |[=5 +5 +7 +=7 +1 | =5 | %5 vV
Vemo  Common-mode output offset voltage 0.5 0.5 05| — 0.25 0.22 3.1 06| — v
L.+  Output impedance 10,000 {160 | 200 200 10,000 — 35 ] 250 | 300 Q
Vou  Maximum peak-to-peak output voltage 8.2 541 24 15 18 11.7 101 20 12 v
CMRR Common-mode rejection ratio 60 60 90 55 100 77 85 80 55 dB
P; Total power dissipation 28 72 | 100 120 100 132 165 | 100 |120 mW
lin Input current 2 2 5 0.08 0.45 0.05 40 65| 011 | uA
4005 8001
CATALOG PAGE 4001 | 4001 | 4o0g9 | 4013 4017 4023 4505 | ggo5| 8009
SENSE AMPLIFIERS
PARAMETER 5 > > =z |3
Vi Differential-input threshold voltage 17 17 17 21 mV
Vemr Common-mode input firing voltage 2 2 2 251V
Vouttn) Logical 1 output voltage 3.2 3.2 3.2 321V
Voutio) Logical 0 output voitage 0.2 0.2 0.2 021 V
Lo Logical 1 level input current 12 12 — — mA
(strobe or reset)
linio) Logical 0 level input current — — -1.1 -11| mA
(strobe or reset)
LD Differential-input impedance 0.2 0.2 5 5 kQ
lear Vee: supply current 15 15 18 15 mA
fecz Veea supply current -10 -10 -10 -8 | mA
Lres Vies SUpply current — — 25 251 mA
teyemin  Minimum cycle time 1.5 15 0.7 15| ps
CATALOG PAGE 4501 8504 | 8506 8508
EXPERIMENTAL OPTOELECTRONIC PULSE AMPLIFIER . . . . . Page 9001




NUMERIC INDEX

(Updated with each mailing of new data sheets)

This index is presented for the user who is not familiar with the “series system” of designating inte-
grated circuits. It is therefore arranged in strict ascending numerical order, disregarding letter prefixes

and series relationships.

Series 52
Series 53
Series 54
Series 55
Series 72
Series 73
Series 74
Series 74N
Series 75

500
SN521A
SN522A
SN523A
SN524A
SNS524AL
SN 525
SN526

700
SN723
SN724
SN724L

1300
SNX1304

5200
SN5231L

5300
SN5300
SN5301
SN 5302
SN5304
SN5310
SN5311
SN5315
SN5320
SN5330
SN5331
SN5340
SN5350
SN5360
SN5370
SN5380

5400
SN5400
SN5410
SN5420
SN5430
SN5440
SN5450
SN5451
SN5453
SN5454
SN5460
SN5470
SN5472
SN5473
SN 5474
SN 5480

page
4001
2001
1001
4501
8001
6501
5001
6001
8501

4003
4003
4007
4015
4015
4019
4025

8001
8009
8009

9001

4011

2005
2007
2009
2011
2013
2015
2016
2018
2020
2021
2023
2024
2025
2026
2027

1005
1006
1007
1008
1009
1010
1010
1012
1012
1014
1015
1018
1021
1024
1027

5500
SN5500
SN5510
SN5510L

7200
SN7231L

7300
SN7300
SN7301
SN7302
SN7304
SN7310
SN7311
SN7315
SN7320
SN7330
SN7331
SN7350
SN7360
SN7370
SN7380

7400
SN7400
SN7400N
SN7410
SN7410N
SN7420
SN7420N
SN7430
SN7430N
SN7440
SN7440N
SN7450
SN7450N
SN 7451
SN7451N
SN7453
SN7453N
SN7454
SN7454N
SN7460
SN7460N
SN7470
SN7470N
SN7472
SN7472N
SN7473
SN7473N
SN7474
SN7474N
SN7480
SN7480N

7500
SN7500
SN7501
SN7502

page

4501
4505
4505

8005

6505
6507
6509
6511
6513
6515
6516
6517
6518
6519
6520
6521
6522
6523

5005
6002
5006
6002
5007
6002
5008
6002
5009
6003
5010
6003
5010
6003
5012
6003
5012
6003
5014
6003
5015
6004
5018
6004
5021
6005
5024
6005
5027
6006

8504
8506
8508

15 800
Series 15 830
Series 15 830N

SN15 830
SN15 830N
SN15 831
SN15 831N
SN15 832
SN15 832N
SN15 833
SN15 833N
SN15 844
SN15 844N
SN15 845
SN15 845N
SN15 846
SN15 846N
SN15 848
SN15 848N
SN15 850
SN15 850N
SN15 851
SN15 851N
SN15 862
SN15 862N

15 900

Series 15 930
SN15 930
SN15 931
SN15 932
SN15 933
SN15 944
SN15 945
SN15 946
SN15 948
SN15 950
SN15 951
SN15 962

54 900
Series 54 930
SN54 930
SNS54 932
SN54 946
SN54 948
SN54 962
SN54 965
SN54 966

74 900
Series 74 930
SN74 930
SN74 932
SN74 946
SN74 948
SN74 962
SN74 962
SN74 965
SN74 966

Interface Components

page

7001 -
7501
7005
7503
7007
7502
7009
7503
7011
7503
7012
7503
7014
7502
7017
7503
7019
7502
7022
7502
7024
7504
7026
7503

3001
3005
3007
3009
3011
3012
3014
3017
3019
3022
3024
3026

1501
1502
1502
1502
1503
1502
1502
1502

5501
5502
5502
5502
5503
5503
5502
5502
5502

9501



FIELD

BALA-CYNWYD, PA. 19004
1015 Barclay Building
One Belmont Avenue
Phone: 215 TE 9-6380

BELLEVUE, WASHINGTON 98004
700 108 Avenue, N.E.
Suite 102
Phone: GL 4-0607

CHICAGO, ILLINOIS 60646

Executive Towers, Suite 205

5901 North Cicero Avenue
Phone: 312-286-1000

CLEVELAND, OHIO 44122
22035 Chagrin Boulevard
Phone: 216-751-2600

DALLAS, TEXAS 75222
SRO Department
Post Office Box 5012
Phone: 214 AD 5-2381

DAYTON, OHIO 45439
Paul Welch Building
Suite 205
3300 South Dixie Drive
Phone: 513 AX 8-7513

SALES OFFICE ADDRESSES

SEMICONDUCTOR-COMPONENTS DIVISION

DENVER, COLORADO 80222
Geophoto Services, Inc., Building
2149 South Holly Street
Phone: 303-757-8329

ENDICOTT, NEW YORK 13760
Post Office Box 87
2209 East Main
Phone: 607 ST 5-9987

GARDEN CITY, L.IL, NEW YORK 11532

600 Old Country Road
Phone: 516 Pi 2-1515

HOLLYWOOD, CALIFORNIA 90028
1800 North Argyle Avenue
Phone: 213-466-7251

HOUSTON, TEXAS 77006
3334 Richmond Avenue
Suite 102
Phone: 713 JA 6-3268, 9

HUNTSVILLE, ALABAMA 35801
Sahara Office Park Building
Suite 111
3313 Memorial Parkway, S.W.
Phone: 205-881-4061, 4102

INGLEWOOD, CALIFORNIA 90301
5005 West Century Boulevard
Suite 208
Phone: 213-673-3943

ORLANDO, FLORIDA 32801
618 East South Street
Suite 114
Phone: 305 GA 2-9894

PALO ALTO, CALIFORNIA 94306
230 California Avenue
Suite 201
Phone: 415 DA 6-6770

PHOENIX, ARIZONA 85017
2535 West Camelback Road
Suite 1D
Phone: 602-279-5531

POUGHKEEPSIE, NEW YORK 12603
131 Fulton Avenue, J-2
Phone: 914 GR 1-6095

RICHMOND HILLS, ONTARIO, CANADA
280 Centre East
Phone: 416-925-1035, 416-285-7112

SAN DIEGO, CALIFORNIA 92116
4185 Adams Avenue
Phone: 714-284-1181

SANTA ANA, CALIFORNIA 92701
1505 East 17th Street
Suite 201
Phone: 714 Ki 7-6506

SOUTHFIELD, MICHIGAN 48075
Suite 706
Northiand Towers Building
Phone: 313-357-1703

ST. PAUL, MINNESOTA 55104
Griggs-Midway Building, Room 154
1821 University Avenue
Phone: 612 MI 6-2755

SYRACUSE, NEW YORK 13202
501 East Fayette Street
Phone: 315 GR 6-4031

UNION, NEW JERSEY 07083
U. S. Highway #22
Post Office Box 366

Phone: 687-7200, New lJersey

Phone: 682-7951, New York

WASHINGTON, D.C. 20009
1875 Connecticut Avenue, N.W.
Suite 913
Phone: 202 AD 4-9320

WALTHAM, MASS. 02154
60 Hickory Drive
Phone: 617-891-8450

WOODBRIDGE, CONN. 06525
300 Amity Road
Phone: 203-389-4521



AUTHORIZED DISTRIBUTORS

FOR TEXAS INSTRUMENTS SEMICONDUCTORS AND COMPONENTS

ALABAMA

ACK SEMICONDUCTORS INC.
3101 Fourth Avenue South/FA 2-0588
Birmingham, Alabama 35233
2407 North Memorial Parkway/539-3456
Huntsville, Alabama 35810

ARIZONA

KIERULFF ELECTRONICS, INC.
2633 East Buckeye Road/273-7331
Phoenix, Arizona 85034

CALIFORNIA

CALIFORNIA ELECTRONICS SUPPLY, INC.
1911 Armacost Avenue/TR 9-0760
West Los Angeles, California 90025

KIERULFF ELECTRONICS, INC.
2484 Middlefield Road/968-6292
Mt. View, California 94041

NEWARK ELECTRONICS CO., INC.
4747 West Century Boulevard/OR 8-0441
Inglewood, California 90301

MILO OF CALIFORNIA
2060 India Street/BE 2-8951
San Diego, California 92101

RADIO PRODUCTS SALES, INC.
1501 South Hill Street/RI 8-1271
Los Angeles, California 90015

R. V. WEATHERFORD COMPANY
1651 South State College Blvd./Kl 7-7521
Anaheim, California 92805
6921 San Fernando Road/Vl 9-3451
Glendale, California 91201
3240 Hillview Drive
Stanford Industrial Park/DA 1-5373
" Palo Alto, Califernia- 94304

TI SUPPLY COMPANY
1651 Tenth Street/393-6733
Santa Monica, California 90404

COLORADO

NEWARK-DENVER ELECTRONIC
SUPPLY CORP.
2170 South Grape Street/757-3351
Denver, Colorado 80222

FLORIDA

ELECTRONIC WHOLESALERS, INC.
345 Graham Avenue/841-1550
Orlando, Florida 32814
9390 N.W. 27th Avenue/OX 6-1620
Miami, Florida 33147

GEORGIA

ACK SEMICONDUCTORS INC.
554 Deering, N.W./873-5246
Atlanta, Georgia 30309

ILLINOIS

ALLIED ELECTRONICS CORPORATION
100 North Western Avenue/TA 9-9100
Chicago, lllinois 60680

MERQUIP ELECTRONICS, INC.
4939 North Elston Avenue/AV 2-5400
Chicago, Illinois 60630

NEWARK ELECTRONICS CORPORATION
500 North Pulaski Road/638-4411
Chicago, lllinois 60624

INDIANA

RADIO DISTRIBUTING COMPANY
812 North Senate Avenue/ME 7-5571
Indianapolis, Indiana 46206

IOWA

DEECO, INC.
618 First Street, N.W./EM 5-7751
Cedar Rapids, lowa 72405

LOUISIANA

ELECTRONIC PRODUCTS CORPORATION
3622 Toulouse Street/HU 6-3777
New Orleans, Louisiana 70119

MARYLAND

ELECTRONIC WHOLESALERS, INC.
3004 Wilkens Avenue/WI 5-3400
Baltimore, Maryland 21223
MILGRAY /WASHINGTON
5133 Lawrence Place/864-6330
Hyattsville, Maryland 20781

MASSACHUSETTS

DEMAMBRO ELECTRONICS
1095 Commonwealth Avenue/783-1200
Boston, Massachusetts 02215

TI SUPPLY COMPANY
480 Neponset Road/828-5020
Canton, Massachusetts 02021

LAFAYETTE INDUSTRIAL ELECTRONICS
1400 Worcester Road/969-6100
Natick, Massachusetts 01710

MICHIGAN

NEWARK-DETROIT ELECTRONICS, INC.
20700 Hubbell Avenue/UN 1-6700
Detroit, Michigan 48237

NEWARK-INDUSTRIAL
ELECTRONICS CORP.
2114 South Division/CH 1-5695
Grand Rapids, Michigan 49507

MINNESOTA

STARK ELECTRONIC SUPPLY CO.
112 Third Avenue N/FE 2-1325
Minneapolis, Minnesota 55401

MISSOURI

TI SUPPLY COMPANY
1660 Broadway/HA 1-5670
Kansas City, Missouri 64108

ELECTRONIC COMPONENTS FOR
INDUSTRY
2605 South Hanley Road/MI 7-5505
St. Louis, Missouri 63144

NEW JERSEY

GENERAL RADIO SUPPLY COMPANY, INC.

600 Penn Street/WO 4-8560
Camden, New Jersey 08102

Tl SUPPLY COMPANY
U. S. Highway #22
Post Office Box 366,/687-0213
Union, New Jersey 07083

LAFAYETTE INDUSTRIAL ELECTRONICS
24 Central Avenue/MI 3-6868
Newark, New Jersey 07102

NEW MEXICO

KIERULFF ELECTRONICS, INC.
6405 Acoma Road, S.E./AM 8-3901
Albuquerque, New Mexico 87108

NEW YORK

GENESEE RADIO & PARTS CO., INC.
2550 Delaware Avenue/TR 3-9661
Buffalo, New York 14216

LAFAYETTE INDUSTRIAL ELECTRONICS
165-08 Liberty Avenue/AX 1-7000
Jamaica, New York 11431

MILGRAY/NEW YORK
160 Varick Street/YU 9-1600
New York, New York 10013

ROCHESTER RADIO SUPPLY CO., INC.
140 West Main Street/454-7800
Rochester, New York 14614

NORTH CAROLINA

ELECTRONIC WHOLESALERS, INC.
938 Burke Street/PA 5-8711
Winston-Salem, North Carolina 27101

OHIO

NEWARK-HERRLINGER
ELECTRONICS CORP.

112 East Liberty Street/GA 1-5282
Cincinnati, Ohio 45210

SREPCO ELECTRONICS, INC.
314 Leo Street/BA 4-3871
Dayton, Ohio 45404

ESCO ELECTRONICS INC.
3130 Valleywood Drive/298-0191
Dayton, Ohio 45429

W. M. PATTISON SUPPLY CO.
777 Rockwell Avenue/621-7320
Cleveland, Ohio 44101

OKLAHOMA

TI SUPPLY COMPANY
1124 East 4th Street/LU 3-8121
Tulsa, Oklahoma 74110

PENNSYLVANIA

MILGRAY/DELAWARE VALLEY INC.
2532 North Broad Street/BA 8-2000
Philadelphia, Pennsylvania 19107
RADIO PARTS COMPANY, INC.
6401 Penn Avenue/EM 1-4600
Pittshurgh, Pennsylvania 15206

TEXAS

TI SUPPLY COMPANY
6000 Denton Drive/FL 7-6121
Dallas, Texas 75235
5240 Elm Street/MO0 6-2175
Houston, Texas 77036

HARRISON EQUIPMENT COMPANY, INC.
1422 San Jacinto Street/CA 4-9131
Houston, Texas 77001

MIDLAND SPECIALTY COMPANY
2235 Wyoming Avenue/KE 3-9555
El Paso, Texas 79903

UTAH

STANDARD SUPPLY COMPANY
225 East Sixth South St./EL 5-2971
Salt Lake City, Utah 84110

WASHINGTON

ALMAC-STROUM ELECTRONICS
621 South Michigan Street/723-7310
Seattle, Washington 98108

WASHINGTON, D.C.

ELECTRONIC WHOLESALERS, INC.
2345 Sherman Avenue, N.W./HU 3-5200
Washington, D.C. 20001

CANADA

CANADIAN ELECTRONICS LTD.
Calgary, Alberta
Edmonton, Alberta
Lethbridge, Alberta
Medicine Hat, Alberta
Vancouver, B.C.

CAM GARD SUPPLY LTD.
Saskatoon, Saskatchewan
Winnipeg, Manitoba

CESCO ELECTRONICS LTD.
Montreal, Quebec
Quebec, Quebec
Ottawa, Ontario
Toronto, Ontario

TI SUPPLY COMPANY
Montreal, Quebec



® SERIES 54
SOLID CIRGUIT SEMICONDUCTOR NETWORKST

S

HIGH-SPEED SATURATED TRANSISTOR- TRANSISTOR LOGIC CIRCUITS
FOR GENERAL-PURPOSE DIGITAL SYSTEM APPLICATIONS

s S3Inas

description

Series 54 integrated circuits have been designed
and characterized for high-speed, general-purpose
digital applications where high d-c noise margin
and relatively low power dissipation are important
system considerations. Definitive specifications are
provided for operating characteristics over the full
military temperature range of —55°C to 125°C.
This logic series includes the basic gates, flip-flop
elements, and complex logic and storage elements
needed to perform all functions of general-purpose
digital systems.
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TYPE SN5400 PRIOR TO CAPPING

features
LOW SYSTEM COST

e maximum number of circuits per package through use of 14-lead package

OPTIMUM CIRCUIT PERFORMANCE
¢ high speed — typical gate propagation delay time of 13 ns

¢ high d-c noise margin — typically one volt

low output impedance provides low a-c noise susceptibility

waveform integrity over full range of loading and temperature conditions

¢ low power dissipation — 10 mW per gate at 50% duty cycle
full fan-out of 10
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SERIES 54

SOLED CERCUWERRT SEMICONDUCTOR NETWORKS

design characteristics

Series 54 digital integrated circuits effect an optimization
between saturated logic circuitry and monolithic semiconduc-
tor technology yielding high perfotmance at lowest cost. In
discrete-component circuitry maximum use is made of lower
cost components (diodes and resistors) instead of the higher
priced transistors. However, in monolithic circuitry it costs no
more to build transistors than diodes or resistors. Therefore,
in Series 54, transistors are used to buffer the fluctuations
in currents that occur as resistor values change. Also, the
Series 54 multiple-emitter transistor can easily be built in a
monolithic bar to eliminate the need for conventional input
diodes.

circuit operation

1002

The transistor-transistor logic (TTL) used in Series 54 is anal-
ogous to diode-transistor logic (DTL) in certain respects. As
shown in figure A, a low voltage at inputs A or B will allow
current to flow through the diode associated with the low
input, and no drive current will pass through diede D,. If
inputs A and B are raised to a high voltage, drive current
will then pass through diode D,.

Vee
Vee
I'm QI
 —
INPUT A -TT
1
INPUT B X INPUT B _—
GND
Figure A Figure B

Diode AND Llogic Series 54 AND Logic

Vce

0.8V input (test condition) r
0.4V max. output (worst case) ::
0.4V worst-case noise margin b

-

OUTPUT

0.8V
(test condition)

0.4V max.
(worst case)

Figure D — Logical 0 Noise Margin

Each output is tested to ensure that the logical 1 output
voltage will not fall below 2.4 volts. This is done with full
fan-out, lowest Vo, and 0.8 volt on the input — 400 mV
more than the logical 0 maximum.

Each output is tested to ensure that the logical 0 output
voltage will not exceed 0.4 volt. This is done with full fan-
out, lowest Vi, and 2 volts on the input — 400 mV less than
the logical 1 minimum.

In actual system operation, the majority of circuits do not
experience worst-case conditions of fan-out, supply voltage,
temperature, and input voltage simultaneously. In addition,
the threshold voltage of the Series 54 circuits is about 1.5
volts. These characteristics allow a larger voltage change on
an input without false triggering. This typical noise margin is
shown in figure E.

In Series 54 TTL circvitry, the multiple-emitter transistor per-
forms the same function as the diodes in DTL (see figure B).
However, the transistor action of the multiple-emitter trans-
istor causes transistor Q, to turn-off more rapidly, thus pro-
viding an inherent switching-time advantage over the DTL
circuit.

Although one-volt d-c noise margins are typical for Series 54
circuits, an absolute guarantee of 400 millivolts is assured
for every unit. This is accomplished by testing each output
and input as shown in figures C and D.

Vee
2.4 V min. output (worst case) }
2.0 V input (test condition) S
_— 0.4 V worst—case noise margin i
ourur _________ '_NP_uijf ..

-- 2.4V min. 2V
(worst case) (test col-ndiﬁon)
GND

2.25 Y
= /,
2.00 | Yo = 43 ~
Fan Out =10 L~ LOGICAL 1
. 1.75 > NOISE
I 1.50 ,/ MARGIN
£ 1.25 -
D P—
£1.00 ==
LOGICAL 0
‘g 0.75 NOISE
0.50 MARGIN
0.25
0

-55 -35-15 5 25 45 65 85 105 125
TA ~ Free-Air Temperature —°C

Figure E — Typical D-C Margin vs Temperature

Figure C — Logical 1 Noise Margin

Another important feature of the design is the output con-
figuration which both supplies current (in the logical 1 state)
and sinks current (in the logical O state) from a low imped-
ance. Typically, logical 0 output impedance is 12 € and
logical 1 output impedance is 70 Q. This low output imped-
ance in either state rejects capacitively coupled a-c pulses
and ensures small R-C time constants which preserve wave-
shape integrity.



SERIES 54

SOLID CTRCUIT" SEMICONDUCTOR NETWORKS

standard line summary

SN5400 See page 1005
fD— — |
| I

i
Ho—+

QUADRUPLE 2-INPUT
POSITIVE NAND GATE

SN5410 See page 1006
]
D*—Ir
=t
=0
1

TRIPLE 3-INPUT
POSITIVE NAND GATE

SN5420 See page 1007
=77
|
|
s s _
o m—

L

DUAL 4-INPUT
POSITIVE NAND GATE

SN5430 See page 1008

. |

S

8-INPUT
POSITIVE NAND GATE

SN5440 See page 1009

|
L

DUAL 4-INPUT
POSITIVE NAND BUFFER

SN5450 See page 1010

EXPANDABLE DUAL
2-WIDE 2-INPUT
AND-OR-INVERT GATE

SN5451  See page 1010

DUAL 2-WIDE 2-INPUT
AND-OR-INVERT GATE

SN5453  See page 1012

EXPANDABLE 4-WIDE
2-INPUT
AND-OR-INVERT GATE

SN5454  See page 1012
_——— |
|
|
I
|
|
|
g _J

4-WIDE 2-INPUT
AND-OR-INVERT GATE

SN5460 See page 1014
-
|
|

o i

I I
(—

DUAL 4-INPUT EXPANDER

SN5470  See page 1015

J A |
P |
1 Preset

J2 Q

Clock _

J-K FLIP-FLOP

SN5472  See page 1018

Preset

Q

T—E_dC|°Ck5T
|
|

2 Clear

J-K MASTER-SLAVE
FLIP-FLOP

SN5473  See page 1021

_L"_! ______ 1

lL Clear. !

| K T
—|-——<JC|ock I
—4—1 Q‘__{_

| |

1 o
——:——0 Clock :

K -

| CleorQL—_-‘—‘

—+—____J
DUAL JK

MASTER-SLAVE FLIP-FLOP

SN5474

See

page 1024

n Preset
D Q

__E___! ______ A
| |
t t
—1— Clock ‘

CleorQ

| D

———Clock

I Clear_’|
Q

.j
I
|
I
I
I
I

—d

See page 1027

| Preset

— _ _|

DUAL D-TYPE
EDGE-TRIGGERED FLIP-FLOP

-

GATED FULL ADDER
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SERIES 54
SOLID CERCUET® SEMICONDUCTOR NETWORKS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply Voltage Vec (SeeNote 1) . . . . . . . . . . . . . « « « « v« . . IV
Input Voltage V;, (See Notes1and2) . . . . . . . . . . . . . . . .. . . . 585V
Operating Free-Air Temperature Range . . . . . . . . . . . . . . . . =55°C to 125°C
Storage Temperature Range . . . . . . . . . . . . . . . . . . . —65°C to 150°C

NOTES: 1. Voltage valves are with respect to network ground terminal.
2. Input signals must be zero or positive with respect to network ground terminal.

logic definition

Series 54 logic is defined in terms of standard POSITIVE LOGIC using the following definitions:

LOW VOLTAGE = LOGICAL 0
HIGH VOLTAGE = LOGICAL 1

input-current requirements

Input-current requirements reflect worst-case conditions for T, = —55°C to 125°C and Ve = 4.5 V to
5.5 V. Each input of the multiple-emitter input transistor requires that no more than —1.6 mA flow out of
the input at a logical 0 voltage level; therefore, one load (N = 1) is —1.6 mA maximum. Each input requires
current into the input at a logical 1 voltage level. This current is 40 pA maximum for each emitter input.
Currents into the input terminals are specified as positive values. Arrows on the d-c test circuits indicate
the actual direction of current flow.

fan-out capability

Fan-out reflects the ability of an output to sink current from a number of loads (N) at a logical 0 voltage
level and to supply current at a logical 1 voltage level. Each standard output is capable of sinking current
or supplying current to 10 loads (N = 10). The buffer gate is capable of sinking current or supplying
current to 30 loads (N = 30). The carry output (C,+,) of the full adder is capable of driving 5 loads
(N = 5) and the A* and B* nodes may be used to drive 3 loads (N = 3). Load currents (out of the

output terminal) are specified as negative values. Arrows on the d-c test circuits indicate the actual direc-
tion of current flow.

unused inputs

For optimum switching times, unused gate inputs should be tied to a positive voltage source of 2.4 V
to 5.5 V. This eliminates the distributed capacitance associated with the floating input-transistor emitter,
bond wire, and package lead, and ensures that no degradation will occur in the propagation delay
times. Supply voltage Vcc, if regulated to 5.5 V maximum, may be used.

If the supply voltage Vcc cannot be limited to 5.5 V the following alternatives are recommended:

a. Connect unused' gate inputs to an independent supply voltage source of 2.4 V to 5.5 V.

b. Connect unused inputs to a used input if maximum fan-out of the driving output will not
be exceeded.

In all cases, unused J* and K* inputs of the SN5470 must be connected to ground.

Instructions for terminating unused inputs of the SN5480 are provided in the applications shown for that
device.
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TYPE SN5400
QUADRUPLE 2-INPUT POSITIVE NAND GATE

schematic (each gate)

—o Vecc

4A GN

@@@

A ——o OUTPUT Y
INPUTS
B
1kQ

@

O
w
©

S <

3 4kQ 3 1.6 k@ 130 ©
> >
< <

(=)

é}\)

Ok
®

Mt

@-w

——o0 GND

1S,

®

()

1Y Vcc

N
<

Component values shown are nominal.
positive logic

Y= AB
recommended operating conditions
Supply Voltage Voo « . v« v v o 0 0 0 0 w0 e w e e e s e e s e e v e e s . A5V 1055 Y
Fan-Out From Each Output, N . . . . . . . o . v « v o v v v v e e e e e e e e e e 1t 10
electrical characteristics, T, = ~55°C to 125°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX [UNIT
Logical 1 input voltage required
V;,.(,) at all input terminals to 1 Vee = 45V, Vouf(o) <04V 2 A

ensure logical 0 leve! at output

Logical O input voltage required

Vino) @t any input terminal to 2 Vee = 45V, Vout() > 24V 0.8 v
ensure logical 1 level at output

i Voo = 45V, V,, = 08V,
Vout(1) Logical 1 output voltage 2 oo — Z400 uA in 2.4 33% v
Vee = 45V, V.. =2V,
\{ i cc . in g
outjo) Logical O output voltage 1 g = 16 mA 0.22% 04 v
lino)  Logical O level input current (each input) 3 Vee = 55V, Vip = 04V =16 | mA
\'Z =55V, V.. =24V 40 A
lin() Logical 1 level input current (each input) 4 cc n a
Vee = 55V, Vv, =55V 1 [ mA
los Short-circuit output currentt 5 Ve = 55V -20 -55 mA
lccio) logical 0 level supply current (each gate) 6 Yec =5V, Vin, =35V 3 mA
lccy Logical 1 level supply current (each gate) 6 Vee =5V, Vin = 1 mA
switching characteristics, Vcc=5 V, T,=25°C, N=10
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX/| UNIT
todo  Propagation delay time to logical O level 50 C, = 15pF 8 15 ns
tos1  Propagation delay time to logical 1 level 50 C, = 15 pF 18 29 ns

FNot more than one output should be shorted at a time.
FThese typical values are at Voo == 5V, T, = 25°C,
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TYPE SN5410
TRIPLE 3-INPUT POSITIVE NAND GATE

schematic (each gate)
iC 3y 3C GND 38 3A 2C
Voo ORONORONONO,
$ |
< 4kQ 1
| (|
A OUTPUT Y i ] §
I ONONONONONORO)
C 1A 1B 1Y Vee 2Y 24 B
GND positive logic
) Y = ABC
Component values shown are nominal.
recommended operating conditions
Supply Voltage Ve . e .. 45V to 55V
Fan-Out From Output, N .« e . « v e . . 11010
electrical characteristics, T, —= -55°C to 125°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT
Logical 1 input voltage required
Vin(l) at all input terminals to 1 Vee = 45V, Vout{o) <04V 2 \
ensure logical 0 level at output
Logical O input voltage required
Vino) @t any input terminal to 2 Vee =45V, VW,(,, > 24V 0.8 v
ensure logical 1 level at output
Vee = 45V, V., =08V,
Vauﬂ” Logical 1 output voltage 2 Ilij = 400 4A in 2.4 3.3% v
. Vee = 45V, V. =2V,
Vo,_.f(o) Logical O output voltage 1 's:;:: — 16 mA n 0.22f 0.4 \
lino)  Logical O level input current (each input) 3 Ve = 55V, Vip = 0.4V -1.6 | mA
] ] Vee = 55V, V, = 24V 0 | A
lin(]) Logical 1 level input current (each input) 4
Vec = 55V, Vi, = 55V 1 | mA
los  Short-circuit output currentt 5 Ve = 55V —20 -55 | mA
lcco) Logical O level supply current (each gate) 6 Vee =5V, Vi,=5V 3 mA
lccp) Logical 1 level supply current (each gate) 6 Vee =5V, Vin =20 1 mA
switching characteristics, Vcc =5 V, T,=25°C, N=10
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX|{ UNIT
todo  Propagation delay time to logical O level | = 50 C, = 15 pF 8 15 ns
tsdi  Propagation delay time to logical 1 level 50 C, = 15pF 18 29 ns

FNot more than one output should be shorted at a time.

F These typical values are at Ve = 5V, TA = 25°¢.
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TYPE SN5420
DUAL 4-INPUT POSITIVE NAND GATE

schematic (each gate)

1D 1C 1B GND 2y 2D 2C
o Ve ORONORONO,
130 ! !
°© QUTPUT Y

purs ONORONONONOXO)
1A Y NC Vee NC 2A 2B
GND positive logic
Y = ABCD
Component values shown are nominal.
recommended operating conditions
Supply Voltage Veog '« « + + v o o . o o o e e e e e 45V to 55V
fan-Out From Each Output, N . . . . . . . ¢ o ¢ v o v v v e v e e e e e e e e e e 1t 10
electrical characteristics, T, = -55°C to 125°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN  TYP MAX | UNIT
Logical 1 input voltage required
Vinj1) at all input terminals to 1 Vee =45V, Voutig) < 04V 2 \'
ensure logical O level at output
Logical 0 input voltage required
Vinioy at any input terminal fo 2 Vee = 45V, Vautiyy = 24V 0.8 v
ensure logical 1 level at output
) Ve = 45V, V,, = 08V,
Voutls) Logical 1 output voltage 2 | = 400 A in 2.4 33% v
Vee = 45V, V. =2V
v, H cc ’ in '
out(o) Logical O output voltage 1 Lig = 16 mA 0225 0.4 \
linjo)  Logical O level input current (each input) 3 Veeg = 5.5V, Vip = 04V -1.6 | mA
Vee = 5.5, V. = 24V 40 A
Iin(l] Logical 1 level input current (each input) 4 cc n a
Vee = 55V, V,, =55V 1 [ maA
los  Short<circuit output currentt 5 Vee = 55V -20 -55 | mA
lccio) logical O level supply current (each gate) é Vee =5V, Vipn =35V 3 mA
lccii) Logical 1 level supply current (each gate) 6 Ve =5V, Vin 1 mA
switching characteristics, Vcc=5 V, T,—=25°C, N=10
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX| UNIT
todo  Propagation delay time to logical O level 50 C, = 15pF 8 15 | ns
todi  Propagation delay time to logical 1 level 50 C, = 15 pF 18 29 ns

FNot more than one output should be shorted at a time.
FThese typical values are at Vo = 5V, Ty = 25°C.



TYPE SN5430
8-INPUT POSITIVE NAND GATE

schematic

INPUTS

Component values shown are nominal.

recommended operating conditions

+—o OUTPUT Y

@

OF

®-

O
@O

=G

o

@

A

40

-©

i

JO)
"®

Vee

©

O

"

positive logic

Y = ABCDEFGH

Supply Voltage Vo .. .. . . 45V to 55V
Fan-Out From Ovutput, N . . . . . “ e 1t 10
electrical characteristics, T, —= -55°C to 125°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX [UNIT
Logical 1 input voltage required R
Vin(t) at all input terminals to 1 Ve = 45V, Vou(o) S 04V| 2 v
ensure logical 0 level at output
Logical 0 input voltage required
Ving) @t any input terminal to 2 Vec =45V, Voutr) = 24V 0.8 v
ensure logical 1 level at output
Vee =45V, =038V,
Vouf(l) Logical 1 output voltage 2 'Iicd = 400 zA n 24 33% v
VYeec = 45V, V. =2V,
A\ i ccC 4 in 4
aut(o] Logical O output voltage 1 iy = 16 mA 0.22f 0.4 v
Iin(ol Logical 0 level input current (each input) 3 Vec = 5.5V, Vipn = 04V ~1.6 | mA
V, =55V, V, =24V 40 A
lin(l) Logical 1 level input current (each input) 4 cc in #
Vee = 55V, V, =55V 1 [mA
los  Short-circuit output current 5 Vec =55V -20 =55 | mA
lccio) Logical 0 level supply current 6 Vee =5V, Vin. =58V 3 mA
lecpiy logical 1 level supply current é Vee =35V, Vip =20 1 mA
switching characteristics, Vcc=5 V, T,=25°C, N=10
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
todo  Propagation delay time to logical O level 50 1 = 15 pF 8 15 | ns
tod1  Propagation delay time to logical 1 level 50 C, = 15pF 18 29 ns

FThese typical values are at Vo = 5V, T, = 25°C.
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TYPE SN5440
DUAL 4-INPUT POSITIVE NAND BUFFER

schematic (each gate)

V,

) 18 GND 2Y

. cC
1D 1C 2D 2C
g zen wei [BE DR G
|

Y 4 kQ
H : OUTPUT Y
INPUTSS B
C 400 Q2

5 [ ONONORONONOXO,

1A 1Y NC v, NC 2A B

—o0 GND
Component values shown are nominal.
positive logic
Y = ABCD
recommended operating conditions
Supply Voltage V¢ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e . A5V 1055V
Fan-Out From Output, N . . . . . . . &« © . v v v v e v v e e e e e e e e e e e e . 211030
electrical characteristics, T, — -55°C to 125°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX| UNIT
Logical 1 input voltage required
Vinj1) at all input terminals to 1 Ve =45V, Voutie) < 04V 2 v
ensure logical O level at output
Logical 0 input voltage required
Vinoy ot any input terminal to 2 Vee =45V, Vout(1) > 2.4V 0.8 v
ensure logical 1 level at output
Voo = 45V, Vi, =08V,
Vout(1} Logical 1 output voltage 2 g = ~1.2 mA n 24 3.3% v
] Vee = 45V, V=2V,
Vout(o) Logical 0 output voliage 1 g = 48mA 0.28% 0.4 v
linjo) Logical 0 level input current (each input) 3 Ve = 5.5V, Vip = 04V ~1.6 | mA
] Vee = 55V, Vi, = 24V 0 | A
Ling1) Logical 1 level input current (each input) 4 -
VCC =55V, ,Vin =55V 1 mA
los  Short-circuit output currentt 5 Vee = 55V -20 =70 | mA
Iccio) Logical 0 level supply current (each gate) 6 Yee =5V, Vin =5V 8.6 mA
lccp) Logical 1 level supply current (each gate) 6 Vee =5V, Vin =10 2 mA
switching characteristics, Vcc=5 V, T, =25°C, N= 30
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX| UNIT|
todo  Propagation delay time to logical O level 50 C, = 15 pF 8 15 ns
tod1  Propagation delay time to logical 1 level 50 C, = 15 pF 18 29 ns

FNot more than one output should be shorted at a time.
$These typical values are at Voo = 5V, T, == 25°C,
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TYPES SN5450, SN5451
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES

schematic (each gate)

Y GND  2Y 2D 2C

—_— 6@@@0@0

4 kQ ‘é 1.6 k@ é&tkﬂ 130

l :: I C OUTPUT
D

lNPUTS{ g INPUTS{ Y '
N Q oJoXoJojoJole

FPOTS on X [ IX 1X 1AV B 2 28
A
INPUTS ON { X cc
GATE 10F — v
1k SN5450 ONLY
SN5450 ONLY (See Note 4)
(See Note 4) — -
—o GND positive logic
i Y = (AB) + (CD) + (X of SN5450)
NOTES: 1. Component values shown are nominal. o
2. Both SN5450 expander inputs are used simultaneously for expanding with (SN5450 X) = ABCD from SN5460
the SN5460.
3. If expander is not used leave pins @ and @ open,
4. Make no external connection to pins and @ of the SN3451.
5. A total of four expander gates may be connected to the SN5450 expander
inputs.
recommended operating conditions
SupplyVoltagchc..............................4.5Vio5.5V

Fan-Out From Each Output, N . . . . . . . ¢ o o o v ¢ v v o o o o o o o s o o o o o s 1to 10

electrical characteristics, T, = -55°C to 125°C, pins @ and @ open

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX| UNIT

Logical 1 input voltage required
Vinii)  at both input terminals of either AND 7 Vec =45V, Vg < 04V 2 v

section to ensure logical 0 at output

Logical 0 input voltage required

Vinjg)  at one input terminal of each AND 8 Vec =45V, Vo) = 24V 08 | V
section to ensure logical 1 at output

Vec = 45V, V,, =08V,

Vouti) logical 1 output voltage 8 o = —400 gA 2.4 3.3} v

Voutio) Logical 0 output voltage 7 ::C: == 146‘5|1X\' Vin =12V, 0.22% 04 \4

linjo) Logical O level input current (each input) 9 Vee =55V, Vi, =0 -1.6 | mA

Vee = 5.5V, V,, =24V 40

I; Logical 1 level input current (each input) 10 ccC 0 aa

i) Vec =55V, V=55V 1| mA

los Short-circuit output currentt n Vec =55V -20 -55 | mA
Logical 0 level supply current

I = ——

CClO)  (each gate) 12 Vee =5V, VYV, =5V 37 mA
Logical 1 level supply current . _

ISl (each gate) 13 | Vge=5V, V,=0 2 mA

FNot more than one output should be shorted at o time.
These typical values are at Voo = 5V, T, = 25°C
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. TYPES SN5450, SN5451
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES

electrical characteristics (SN5450 only) using expander inputs, T, = -55°C

PARAMETER FICURE TEST CONDITIONS MIN TYP MAX| UNIT
Ix Expander current 14 ::::7_: 146.5m\2 vV, =04V, 2.9 mA
Vee(0) :: :eu:::r :r:,::il:ge(o) 15 ::ci ?.441.5.“\1/\', :z’,i'*==o 1é mA L
Voutgs) Logical 1 output voltage 16 XC; ?.l‘gsm\;f, :;“; fo';‘soa Il EY XL v
Voutjo) Logical 0 output voltage 15 ::09; ?.345»\\:, :{Ii'*==.| ;:;;A' 0.22% 04 v

FThese typical values are at Veg =5V, T, = 25°C.

switching characteristics, Vcc = 5 V, T, = 25°C, pins @ and @ open, N—=10

PARAMETER ICURE TEST CONDITIONS MIN TYP MAX| UNIT
Propagation delay time to
t =
Pd0 Jogical O level 50 < 15 pF 8 15 ns
Propagation delay time to
t =
Pd1 ogical 1 level 50 < 15 pF 18 29 ns
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TYPES SN5453, SN5454
4-WIDE 2-INPUT AND-OR-INVERT GATES

schematic
) ¢ t—t—°Vec
4kQ 1.6 kS é4 k2813092
9 H G Y GND NC F E
A _]' E L l
l—o0

INPUTS N INPUTS

B F
EXPANDER
INPUTS Xo Y
SN5453 ONLY |xe —o0 OUTPUT Y
( See Note 4) S
. 4k 2 4kQ T

¢ C o ODOOOOO®O

INPUTS INPUTS A Vee B C D
D H: SN5453 ONLY

}/ Q (See Note 4)
1k0 l\l positive logic
AN © GND
Y = (AB) + (CD) + (EF) + (GH).+ (X of SN5453)

NOTES: 1. Component values shown are nominal. (SN5453 X) = ABCD from SN 5460

2. Both SN5453 expander inputs are used simultaneously for expanding with
the SN5460.
3. If SN5453 expander is not used leave pins @ and @ open.
4. Make no external connection to pins @ and @ of the SN5454,
5. A total of four expander gates may be connected 1o the SN5453 expander
inputs,
recommended operating conditions

Supply Voltage Vee « v v v v v 4 e i b e e et e e e e s e s e e s e e e . 45V 1055V
Fan-Out From Each Output, N . . . . . . . . . . ¢ . ¢« . « « v ¢ttt v o o o e o v oo 11010

electrical characteristics, T, = ~55°C to 125°C, pins @ and @ open

PARAMETER Jéf,;s TEST CONDITIONS MIN TYP MAX |UNIT

Logical 1 input voltage required
Vin1y  at both input terminals of either AND 7 Vee = 45V, VYoug) <04V 2 v
section to ensure logical 0 at output

Logical O input voltage required
Vino) ot one input terminal of each AND 8 Vee = 45V, Voupy > 24V 0.8 \"
section to ensure logical 1 at output

. Vee =435V, V,, =08V
v 11 I cc + Vin .
outft) Logical 1 output voltage 8 g = —400 A 2.4 3.3% v
Vout(o) Logical O output voltage 7 ::;3*0 == 146‘5"‘\;: Vin =2V, 022f 04 { V
linfo) Logical 0 level input current (each input) 9 Vee =55V, v, =0 -1.6 | mA
VYec = 55V, V,,= 24V 40
) Logical 1 level input current (each input) 10 cc o nA
Vec =55V, V,, =55V T | mA
los Short-circuit output currentt 1 Vee =55V -20 -55 | mA
Iccip  Logical 0 level supply current 12 Vee =5V, V,, =5V 5.1 mA
leepy Logical 1 level supply current 13 Vee =5V, V=0 4 mA

FNot more than one output should be shorted at a time.
FThese typical values are at Ve =5 vV, T, = 25°C.
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TYPES SN5453, SN5454
4-WIDE 2-INPUT AND-OR-INVERT GATES

electrical characteristics (SN5453 only) using expander inputs, T, = -55°C

PARAMETER Fl'éf;“ TEST CONDITIONS MIN TYP MAX |UNIT
Iy Expander current 14 I\s/:cnf: 146.5m\2 Vi = 04V, 2.9 mA
VEEIG) of surmet semaines (@) 15| 1 o R 1V
Voutpn) Logical 1 output voltage 16 :’lci j.;‘s.sm\::, :'2"3; fo;éoz:A’ 24 33% v
Voo Logical 0 output voltage 5 S A R e 022t o4 | v

FThese typical volues are ot Vo = 5V, T, = 25°C.

switching characteristics(SN5453 andSN5454), Vocc = 5 V, T, = 25°C, pins @ and @ open, N =10

PARAMETER TEST TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
Propagation delay time to _
= F
Pd0 ogical O level 50 G 15p 8 15 ns
Propagation delay time to _
Toan logical 1 level 50 C, = 15pF 18 29 ns
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TYPE SN5460

DUAL 4-INPUT EXPANDER

schematic 2x 2 20 GND  2C 28 2A
Ve ® @ ®
|
4 kQ X
0 | Pin @ or @
X 1See Note 1
QUTPUT
. |
B X |Pin @ or
INPUTS ————0 J5ee Note 2
g X X 1A Ve 1B Ic 1D
positive logic
X = ABCD
when connected to pins and of
NOTES: 1. Connect pin @ or @ to pin @ of SN5450 or SN5453. SN5450 or SN5453
2. Connect pin @ or Q to pin ® of SN5450 or SN5453.
3. Component values shown are nominal.
recommended operating conditions
Supply Voltage Ve . . . .« . o o o o o . 45V to 55V
Maximum number of expanders that may be fanned-in to one SN5450 or one SN5453 . . . .
electrical characteristics (unless otherwise noted T,—-55°C to 125°C)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX UNIT
Logical 1 input voltage required _ .
Vi) at all input terminals to 17 Vec = 45V, Vv, =1 V,° 2 v
R= 11kQ, T, = ~55°C,
ensure output on level
Logical O input voltage required Vec =45V, V, =435V,
Vinjg) ot any input terminal to 18 R = 1.2 kQ, logg = 0.15 mA, 0.8 v
ensure output off level current T, = —55°C
Ve = 45V, V=2V,
VYon Output voltage on level 17 vV, =1V, R = 1.1k, 0.4 v
T, = -55°C
Ve =45V, V,, =08Y,
log Output off level current 18 vV, =45V, R=12k, 150 sA
T, = -55°C
Vec = 45V, V. =2V,
I [oled v 2V,
on Output on level current 19 V=1V, Tan ssoc -0.3 mA
linf) Logical O level input current (each input) 18 Vee =55V, V;,,=04YV, -1.6 mA
| Locicol 1 level ] Vec =55V, V,, =24V 40 7
in(1) ogica evel input current (each input) 20 Vec = 55V, V, =55V 1 mA
Vee =5V, V. =35V,
Icciony  On level supply current (each gate) 21 V::cz 085V in 0.6 mA
| Vee =5V, Vin =0,
cclotfy Off level supply current (each gate) 21 V, = 085V 1 mA
switching characteristics, Vcc=5 V, T,=25°C, N=10
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX UNIT
Propagation delay time to logical 0 level
t —_
P9 (through SN5450 or SN5453) 51 | G =15pF 10 20 | ns
Propagation delay time to logical 1 level
t —_—
Pdl (through SN5450 or SN5453) 51 | G =15pF 20 34 | ns
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TYPE SN5470
J-K FLIP-FLOP

logic
TRUTH TABLE
tn th+1
J K Q
0 0 Q,
0 1 0
1 0 1
1 1 Q,
NOTES: 1. = 11 J2¢ Jk.
e 00 @ @ @ 0RO
3. t, = Bit time before clock pulse.
4. 1,4, = Bit time after clock pulse. Clock Preset Ve  Clear
5. 1f inputs S5 or KX are not used they must be grounded.
positive logic
Low input to preset sets Q to logical 1
Low input to clear sets Q to logical 0
Preset or clear function can occur only
when clock input is low.
description

The SN5470 is a monolithic, edge-triggered J-K flip-flop featuring gated inputs, direct clear and preset

inputs, and complementary Q and Q outputs. Input information is transferred to the outputs on the posi-
tive edge of the clock pulse.

Direct-coupled clock triggering occurs at a specific voltage level of the clock pulse; and after the clock
input threshold voltage has been passed, the gated inputs are locked out.

The SN5470 flip-flop is ideally suited for medium- to high-speed applications, and can be used for a
significant saving in system power dissipation and package count where input gating is required.

recommended operating conditions

Supply Voltage Vee . . .« « « « v o o 0 0 000 e e e e e e 45Vto55V
Fan-Out From Each Output, N. . . . . . « + e e e e o . 11010
Clock Pulse Transition Time to Logical 1 Level, h(dock) (See Flgure 53) e « « « « + . 5t0150ns
Width of Clock Pulse, tociocy (See Figure 53) . . . . . . . . . . . . . . . . .>2ns
Width of Preset Pulse, tojpreset) (See Figure 52) . . . . . . . . . . . . . . . . .>25ns
Width of Clear Pulse, tociea (See Figure 52) . . . . . . . . . . . . . . . . .>25ns
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TYPE SN5470
J-K FLIP-FLOP

electrical characteristics, T, = -55°C to 125°C

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
Input voltage required to
Vinr)  ensure logical 1 at any 22 Vee =45V 2 v
input terminal
: Input voltage required to
Ving  ensure logical 0 at any 23 Vee = 45V 0.8 v
input terminal
Vouttst  Logical 1 output voltage 22 Vee = 45V, lgq = —400 pA | 2.4 3.5% v
Voutio) logical O output voltage 23 Vee =45V, iy =16mA 0.22% 0.4 v
Logical O level input current
lino) a1 11, 32, Sk, K1, K2, KK, or clock 24 Vec = 55V, Vip = 04V I
| Logical O level input current 2 Vo = _
0] gt preset or clear 4 cc =55V, V;,, =04V -32 | mA
| Logical 1 level input current 25 Vee =55V, V,, =24V 40 uA
i) ot 51, J2, Ik, K1, K2, K%, or clock Vec =55V, V,, =55V 1 mA
| Logical 1 level input current 25 VYec =55V, V,, =24V 80 HA
inll) ot preset or clear Vee = 55V, V, =55V 1 mA
los Short-circuit output currentt 26 Vec =55V, Vi, =0 -20 ~57 mA
lee Supply current 25 Vec =5V, V=5V 13 mA
FNot more than one cutput should be shorted ot a time,
}These typical valves are at Voo = 5V, T, = 25°C,
switching characteristics, Vcc=5V, T,=25°C, N=10
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
foock  Maximum clock frequency 53 C, = 15 pF 20 35 MHz
Minimum input _
tsetup setup time 53 C, = 15pF 10 20 ns
Minimum input
1 =
hold  hold fime 53 €, = 15pF o 5 ns
Propagation delay time to logical
todr 1 level from clear or preset 52 C, = 15pF 50 ns
to output
Propagation delay time to logical
todo 0 level from clear or preset 52 C, = 15 pF 50 ns
to output
Propagation delay time to logical 53 - 10 27 50
fpan 1 level from clock to output < 15 pF ns
Propagation delay time to logical 53 C. = 15 oF 10 18 50 ns
Todo 0 leve! from clock to output 1 P
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TYPE SN5470
J-K FLIP-FLOP

schematic
o Vec
34k 4kQ 3
—°¢
¢
-—0 GND
410 4k } %0 3 $4ke 4k 3 o3
PRESET o : % o CLEAR
K*O-J \_-5 -\—oJ*
(S} S I |
K2 o~ | ©J2
<

CLOCK o-

0.8kQ

WA—-@

Component values shown are nominal.

1017



TYPE SN5472
J-K MASTER-SLAVE FLIP-FLOP

logic
TRUTH TABLE
t et
J K Q
0 0 Q,
0 1 0
1 0 1
1 1] q,
NOTES: 1.J =J1+)2-13
2. K= Kl *K2+K3
3. t, = Bit time before clock pulse.
4. t,+, = Bit fime after clock pulse.
description

The SN5472 JK flip-flop is based on the master-slave prin-
ciple. This device has AND gate inputs for entry into the
master section which are controlled by the clock pulse. The
clock pulse also regulates the state of the coupling transistors
which connect the master and slave sections. The sequence of

operation is as follows:
1. Isolate slave from master

2. Enter information from AND gate inputs to master

3. Disable AND gate inputs

4. Transfer information from master to slave.

recommended operating conditions

Supply Voltage Ve - = o v o . . .
Fan-Out From Each Output, N . . . . . .
Width of Clock Pulse, ‘p(clod()) (See Figure 54) .
Width of Preset Pulse, to(preset) (See Figure 55)
Width of Clear Pulse, t, o) (See Figure 55) .
Input Setpp Time, (See Figure 54) . .
Input Hold Time, oy - . . « . . .

1018

Clock Preset Vec Clear NC J

positive logic

Low input to preset sets Q to logical 1

Low input to clear sets Q to logical 0

Preset and clear are independent of clock

HIGH

LOW

SN5472 CLOCK WAVEFORM

e e e s e e . 45V Ho55YV
. 1t 10
. 2>20ns
e e i e e e e . Z=25ns
e e v e 4 e . . Z=25ns
. 2 Applied Clock Pulse Width
. ..>0

L Y
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TYPE SN5472
J-K MASTER-SLAVE FLIP-FLOP

electrical characteristics, T,=-55°C to 125°C

PARAMETER F;‘éf,'“ TEST CONDITIONS MIN TYP MAX [UNIT

Input voltage required to

Vin1)  ensure logical 1 at any 27 Vee = 45V 2 v
input terminal

Input voltage required to

Vinlo)  ensure logical 0 at any 27 Vee = 45V 08]| VvV
input terminal

Vi)  Logical 1 output voltage 27 Vee = 4.5V, g = —400 pA 2.4 3.5% v

Voutlo)  Logical 0 output voltage 28 Vee = 45V, Ly = 16 mA 022t 04| V
Logical O level input current

hino)  at1, 12,43, K1, K2, or K3 2 | Vec = 55V, Vip = 04V -16|mA

Logical O level input current

ool gy preset, clear, or clock 2 Ve = 35V, Vi, = 04V —3.21 mA
( Logical 1 level input current 30 Vee = 5.5V, Vi, = 24V 40| pA
in(1) atJ1,32,J3,K1,K2, or K3 Vec =55V, V;, = 55V 1| mA
| Logical 1 level input current 30 Vee =55V, V,, =24V 80| nA
in(1) at preset, clear, or clock Vee = 5.5V, V;,, =55V 1] mA
los Short-circuit output currentt 31 Vee = 55V, V,,=0 -20 -57 | mA
lec Supply current 30 Vee =5V, V, =5V 8 mA
FNot more than one output should be shorted at a time.
FThese typical values are at Vee = 5V, T, = 25°C.
switching characteristics, Vcc =5 V, T,=25°C, N=10
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT
felock Maximum clock frequency 54 C, = 15 pF 10 15 MHz
Propagation delay time to logical
todn 1 level from clear or preset 55 C, = 15 pF 26 50| ns
to ovutput
Propagation delay time to logical
todo 0 level from clear or preset 55 C, = 15 pF 34 50| ns
to output
Propagation delay time to logical
t S 1 26 50
pd1 1 level from clock to output 54 G 15 pF 0 ne
Propagation delay time to logical
t = 10 34 50| n
pdo 0 level from clock to output o4 G 15 pF *
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TYPE SN5472
J-K MASTER-SLAVE FLIP-FLOP

functional block diagram

K1 0———y

Qo_{

PRESET 0—

CLEAR

‘_-l—oJZ

K2 r j
K3 o—oI l 03
CLOCK
schematic
~oVcc
$130Q $1.6kQ $4kQ 4kQ 3 3.6k 31300
Qo__-—‘ ﬂ 06
1 kQ 1kQ
PRESET 0———g o CLEAR
| 6kR3 35KkeE 4ke 34k $3.5kQ  $6kQ
2410 4kQ%
< <
‘ @ "
,Q ‘\_Cj__ﬁ{_/ e
K3 v N N J3
0———( 4
2ke$ $210
: 0 GND

Componen? values shown are nominal.
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TYPE SN5473
DUAL J-K MASTER-SLAVE FLIP-FLOP

TRUTH TABLE (Each Flip-Flop)
tn et
J K Q
0 0 Q,
0 1 0
1 0 1
1 1 Q,

NOTES: 1.1, = Bit time before clock pulse.

2.t = Bit i fier clock pulse.
nt1 * fime aflor clock palse Clock Clear K Vee Clock Clear J

positive logic

Low input to clear sets Q to logical 0
Clear is independent of clock

description

The SN5473 JK flip-flop is based on the master-slave prin-
ciple. Inputs to the master section are controlled by the clock
pulse. The clock pulse also regulates the state of the coupling
transistors which connect the master and slave sections. The
sequence of operation is as follows: LOW
1. Isolate slave from master
2. Enter information from J and K inputs to master
3. Disable J and K inputs
4. Transfer information from ter to slave.

HIGH

SN5473 CLOCK WAVEFORM

recommended operating conditions

Supply Voltage Voe - =« « - o v o o o h e e e e e e e e e e e e e e 45 Vio 55V
Fan-Out From Bach Output, N\, . . . . . . . . « « v v v « v v o 4 v v v v v s v v v o« 1Tt10
Width of Clock Pulse, 'p(clod:)) (See Figure 54) . . . . . .« . . . . e e e e e e e e e e e e > 20ns

WidthofClearPulse,tp(c,w.) (See Figure 55) . . . . .+« « 4 v 4 v e e e e e e e e . . . 2>225ns
(See Figure 54) . . . . . « « + 4 « +« « « « « « « « . . = Applied Clock Pulse Width

Input Setup Time,
.20

i'sefup
Input Hold Time, thoq + - « « + « « ¢ o+ o e e e w e e e e e e e e e e e e e e e e
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TYPE SN5473
DUAL J-K MASTER-SLAVE FLIP-FLOP

electrical characteristics, T,==-55°C to 125°C

PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX|UNIT
Input voltage required to
Vian)  ensure logical 1 at any 32 Ve = 45V 2 v
input terminal
Input voltage required to
Vinjo)  ensure logical 0 at any 32 Vee = 45V 08 | V
input terminal
Vout(t)  Logical 1 output voltage 32 Vee = 45V, ligq = —400 pA 24  35% v
Voutjo) Logical 0 output voltage 33 Vee = 45V, Iy = 16 mA 0.22% 0.4 v
Logical O | input t
oty ut:gjnzc: K0 evel input curren 34 Vee = 55V, V,, = 04V 16 | mA
Logical 0 level input current
linfo) at clear or clock 34 Vee = 55V, V,, =04V 3.2 mA i
Logical 1 level input current Vec = 5.5V, Vi, = 24V 40 KA
lint) atJorK 35 Vee =55V, V,,=55V 1 mA
Logical 1 level input current Vec =55V, Vi, =24V 80 BA
Fintn) at clear or clock 35 Yeec =55V, V,,=55VY 1 | mA
los Short-circuit output currentt 36 Vee =55V, v;,,=0 =20 =57 | mA
lee Supply current (each flip-flop) 35 Vece =5V, V, =5V 8 mA
FNot more than one output should be shorted at a time.
$These typical valves are at Voo = 5V, T, = 25°C.
switching characteristics, Vcc=5 V, T,=25°C, N— 10
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT
felock Maximum clock frequency 54 C, = 15pF 10 15 MHz
Propagation delay time to logical
t —
Pd' 1 level from clear to output 53 C, = 15pF 26 50 ns
Propagation delay time to logical
t =
Pd0 0 Jevel from clear to output 55 G 15 pF 34 50 ns
Propagation delay time to logical
t — 15 ot
PAt 7 level from clock to output 54 < 15 pi 10 26 50 ns
Propagation delay time to logical
' —
Pde 0 Jevel from clock to output 54 G = 15pF 10 34 50 | ns
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TYPE SN5473
DUAL J-K MASTER-SLAVE FLIP-FLOP

functional block diagram (each flip-flop)

= St

OCLEAR

— »%;u =

CLOCK
schematic (each flip-flop)
—oVec
L < ‘b < p ‘b
1300 3reke | Fake 3410 $.6ke 31300
Qo—- ’—P‘ p——o0Q
) 1kQ
e——o CLEAR
< e < L4 < <L
6kQ3 3.5k0$ 4ke$ $4kQ 33.5kQ  36kQ
24kQ 4kQ$
A
J

ot R ><E Al oy
e

b
|
22kQ
_ o GND

(-]
CLOCK

Component values shown are nominal.
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TYPE SN5474
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

logic

TRUTH TABLE (Each Flip-Flop)

t tht1 Preset Clear
INPUT D OUTPUT OUTPUT D Clock
Q Q
] 0 1 ]4,
' : : OXONORO,
NOTES: 1. 1, = bit fime before clock pulse. Clock D Clear

2. 1,4+, = bit time after. clock pulse.

positive logic

Low input to preset sets Q to logical 1
Low input to clear sets Q to logical O
Preset and clear are independent of clock

description
The SN5474 is a monolithic, dual, D-type, edge-triggered flip-flop featuring direct clear and preset inputs and complementary Q
- and Q outputs. Input information is transferred to the Q output on the positive edge of the clock pulse.

Clock triggering occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive going
pulse. After the clock input threshold voltage has been passed the data input (D) is locked out.

The SN5474 dual flip-flop has the same clocking characteristics as the SN5470 gated (edge-triggered) flip-flop and both are
ideally suited for medium-to-high-speed applications. The SN5474 can be used at a significant saving in system power dissipation
and package count in applications where input gating is not required.

recommended operating conditions

Supply Voltage Voo + . .« « . L o o o b o oo e e e e e e e e e e e e e e 45Vte55V
Fan-Out From Each Output, N . . . . . . . . & it v e e v v v et e e et e e e e e e s 1010
Width of Clock Pulse, toiclock) (See Figure 56) . . . . . . . L . L L L Lo e e e e e >30ns
Width of Preset Pulse, f5(oresety (See Figure 53) . . . . . . . . . . . . . . . . . ... ... . 230ns

Width of Clear Pulse,tp(c,e,,.) (See Figure 53) . . . +« . « « + + + 4 e 4 e 4 e 4 e e e e« w4 . 230ns
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TYPE SN5474
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

electrical characteristics, T,—=-55°C to 125°C

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX| UNIT
Input voltage required to
Vinm ensure logical 1 at any 37 Vee = 45V 2 \'2
input terminal
Input voltage required to
Vinio) ensure logical 0 ot any 37 Ve = 45V 0.8 v
input terminal
Voutr) Logical 1 output voltage 37 Vec = 45V, liag = —400 pA 24 35% v
Voutoy Logical 0 output voltage 38 Ve = 45V, ik = 16 mA 0.22% 0.4 v
Logical 0 level input _ _ _
linto) Corrent af preset or D 39 Vee =55V, Vin =04V 1.6 | mA
Logical 0 level input current _ _ _
Linto) at clear or clock 39 Vee = 5.5V, Vi, =04V 3.2 [ mA
| Logical 1 level input 40 Vee =55V, Vin = 24V 40 HA
inl1)  cyrrent at D Vec = 5.5V, V,, =55V 1 mA
' Logical 1 level input current 0 Vee =55V, Vin = 2.4V 80 | kA
in(1) ot preset or clock Vee = 5.5V, Vi, =55V 1 mA
N Logical 1 level input 40 Vee = 5.5V, Vin = 24V 120 pA
i1l current ot clear Vec =55V, vV, =55V 1 mA
los  Shortcircuit output current | 41 Vee =55V, Vi, =0 -20 =57 | mA
lcc  Supply current (each flip-flop)] 40 Vee = 5.5V, Vin =5V 8.5 mA
FNot more than one output shoutd be shorted at a time.
$These typical values are at Voo = 5 V.
switching characteristics, Vec =5V, T,=25°C, N=10
PARAMETER F:’étl.:lE TEST CONDITIONS MIN TYP MAX | UNIT
foock  Maximum clock frequency 56 C, = 15pF 15 25 MHz
teetyp Minimum input setup time 56 C, = 15pF 15 20 ns
tholg  Minimum input hold time 56 C, = 15pF 2 5 ns
Propagation delay time to logical
ot 1 level from clear or preset 53 C, = 15pF 25 ns
to output
Propagation delay time to logical
tod0 O level from clear or preset 53 C, = 15pF 40 ns
to output 4
Propagation delay time to logical
56 =
'odl 1 level from clock to output G, = 15pF 10 28 35 | 'm
Propagation delay time to logical _
6 C, = 15 pF s
*pdo 0 level from clock to output 5 1 P 10 20 50 ns
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TYPE SN5474
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

functional block diagram (each flip-flop)

1026

PRESET o }
%< e
CLEAR o— Q
— Q
CLOCK o
Do—
schematic (each flip-flop)
< e
4 ka3 4kQ3
PRESET o T;
4kQ
CLEAR ; I
4kQ [
4kQ3 1.6k 130
CLOCK o— i | _/F?‘\_(
—w 0 Q
4kQ
o \—C_
0 GND

Component values shown are nominal.




TYPE SN5480
GATED FULL ADDER

logic
TRUTH TABLE (See Notes 1, 2, and 3)

— A A 5 T
<, B A | b3 b ot 2 i ¢ 2 z ntl
sttt |® ® @ O OO
0 0 1 1 0 1 }

[} 1 (1] 1 0 1

[ 1 1 0 1 [ [

1 (] 0 1 0 1 4

1 (1] 1 [ 1 ] {

1 1 [ ] 1 0 4

1 1 1 o (] 1

NOTES: 1. A = Akeh_, B = BReB_

where Ak = & *A,, pk = B,°8,

2. When AX or BK are used as inputs, A, and A, or By and B, @ @ @ @ @ @ @
respectively must be connected to GND.

3. When A, and A, or B, and B, are used as inputs, A% or Bk A 8 8, Vee B* B <,
respectively must be open or used to perform Dot-OR logic.

description

The SN5480 is a single-bit, high-speed, binary full adder with gated complementary inputs, complemen-
tary sum (2 and 3) outputs and inverted carry output. Designed for medium-to-high-speed, multiple-bit,
parallel-add/serial-carry applications, the circuit (see schematic diagram) utilizes diode-transistor logic
(DTL) for the gated inputs, and high-speed, high-fan-out transistor-transistor logic (TTL) for the sum and
carry outputs. The circuit is entirely compatible with both DTL and TTL logic families. The implementation
of a single-inversion, high-speed, Darlington-connected serial-carry circuit minimizes the necessity for exten-
sive “look-ahead” and carry-cascading circuits. The power dissipation level has been maintained consid-
erably below that attainable with equivalent standard integrated circuits connected to perform full-adder
functions.

recommended operating conditions

Supply Voltage Vec e e 45Vto55V
Maximum Allowable Fan-Out From Outputs:
o N B
Sor2, N. « v v v e e e e e e e e e e s s s s 1010
AXorBX, N . . . . . . . . . v v« v v i e e e 1003
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TYPE SN5480
GATED FULL ADDER

electrical characteristics, T,—=-55°C to 125°C

PARAMETER Flfglsj""i TEST CONDITIONS MIN TYP  MAX |uUNIT
Vee == 45V, V. = 08V,
\A Logical 1 input voltage 42 and 43| CC ‘ info] ¢ 2 v
inf1) Vourt) = 24V, Vouyo) < 0.4V
Vee = 4.5V, Vv, =2V,
\'A Logical 0 input voltage 42 and 43| CC ‘ inf1) ! 0.8 v
info) Vout(t) = 24V, Vo0 < 0.4V
Vout(l) Logical 1 output voltage 43 Ve = 45V 24 35 % v
Y outo) Logical O output voltage 42 Ve =45V 0.22% 0.4 v
Logical O level input
lin(o) currentat A, A,, B, 44 Vec =55V, Vi, =04V -1.6 mA
B, A orB,
Logical O level input current . _
linto) at A% or B 45 Vee =55V, Vin =04V -2.6 mA
Logical 0 level input current Ve =55V, Vi, =04V
linto) atC, 43 (all inputs and outputs open) -8 mA
N Logical 1 level input current » Vee = 55V, Vi, = 24V 15 KA
inf1) -at A, Ay, By, B, A_or B, Ve = 55V, V,, =55V 1 | mA
I Logical 1 level input current 7 Vec =55V, V;, = 24V 200 KA
inf1) at C, 4 Vec = 55V, V,, — 55V 1 | mA
Short-circuit output
| = —= 55V - -
os current at 3 or 3+ 48 Vee 5.5 20 57 mA
Short-circuit output _
los currentat C 4T 48 Ve = 55V -20 -70 | mA
lec Supply Current 49 Vee =5V 21 mA
FNot more than one output should be shorted at a time.
$These typical values are at Vee =5 V.
switching characteristics, Vcc =5V, T, = 25°C
FROM TO0 FIGURE 57
PARAMETER 1[ INPUT OUTPUT TEST NO. TEST CONDITIONS MIN TYP MAX | UNIT
1 — 1 N=5 1
pd1 c, ch 3 17 ns
todo 2 N=35 3 7 ns
todn — 3 N=35 18 25 ns
BC Cn+1
todo 4 N=35 38 55 | ns
todi A s 5 N =10 52 70 ns
todo ¢ 6 N =10 62 80 | ns
todt B 3 7 N =10 38 55 ns
todo c 8 N =10 56 75 | ns
1 4 C, = 15pF 48 65 ns
pa A, Ax L= P
todo 10 C, = 15pF 17 25 ns
toat B Bk 1 C,. = 15pF 48 65 ns
todo ! 12 C, = 15pF 17 25 ns

1|rpd1 is propagation delay time to logical 1 level. todo is propagation delay time to logical 0 level.
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TYPE SN5480
GATED FULL ADDER

e
TYPICAL APPLICATIONS

n-bit binary adder or subtractor (see figures F and G)

The SN5480 is designed specifically for N-bit adder or
subtractor operations without external gates or inverters.
In both applications, the sum or difference functions are
generated in parallel while the carry functions are ob-
tained serially. When the number of stages is small, the
add or subtract time determines the maximum system
clock rate. However, as the number of bits increases,
the time required for the carry function to ripple through
each bit becomes the limiting factor. Normally the ripple
time of adders built with standard integrated circuits is
excessive, and the resulting system speed is so slow that
other more complex methods are required to perform
these functions,

In the SN5480, two methods are used to reduce the
carry delay. The carry circuit employs a high-speed
Darlington output, and the logic gating has only one
inversion between the C_ input and the E:T, output.
This logic configuration results in an inverted carry out-
put, and consequently an inverted carry input to the
succeeding stage. To counteract this inverted input with-
out sacrificing propagation time through the carry, gates
are provided within the circuit to invert the A and B
inputs and the resulting sum or difference output. This

interconnection method is illustrated by bit 2 and bit
4 of the adder (figure F). The inverted carry output
is a frue carry from bit 2 and bit 4, enabling the use
of noninverted A and B inputs for the odd-numbered
bits.

When performing subtraction (figure G) the C, input
to bit 1 is connected to a logical 1 and input bits and
input control functions for the subtrahend (memory or
register B) are effectively inverted.

The input control is used to disable the A and B inputs
when memory or register information is being shifted. A
logical 0 applied to this line will bring each sum or
difference output to a logical 0 condition and maintain
this level regardless of the state of the input informa-
tion into each bit. For the adder (figure F), input con-
trol is applied to A, and B, of odd-numbered bits and
to A, and B_ of even-numbered bits. For the subtractor
(figure G), input control is applied to A, and B_ of the
odd-numbered bits and to A_ and B, of the even-num-
bered bits. These alternating patterns are necessary to
complement the varying input sequence which they
control.

Z outeut

INPUT
CONTROL

T1ON
STAGES

—1 | s |

FIGURE F — N-BIT BINARY ADDER

z outeut

T1oN
P STAGES

NOTE: Functions noted as NC are open.

FIGURE G — N-BIT

BINARY SUBTRACTOR

’.‘
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GATED FULL ADDER

TYPICAL APPLICATIONS

n-bit binary adder with register selection (see figure H)

1030

This application fully utilizes the flexibility of the ‘input
gating available within the SN5480. Two ““A’ registers
and two “/B” registers drive a single adder for each bit
required. Register selection is performed internally for
registers A, and B, and externally by a type SN15 946
DTL gate for registers A, and B,. Dot-OR logic is per-
formed at the A% and Bk nodes within the adder when
the register selection is made.

Operation is as follows: To add the contents of Register
A, to Register B,, A, and B, control lines are brought
to the logical 0 state. (If the input to these lines is from
a logic gate, fan-out rules should be observed.) In similar
fashion, the contents of register A; are added to register
B, by holding A, and B, control lines at a logical O.
Four register combinations may be used. Even-numbered
input bits from each register must be inverted since the
A% and BX inputs are being used to perform Dot-OR
logic. This is not a configuration restriction for flip-flop
type registers and memories, but may require addi-
tional logic elements if other storage configurations are
used as inputs.

The input control function is available as in the previous
application and is implemented by bringing all four reg-
ister control lines and the input control line 'to a logical 0
level. This condition ensures a logical 0 at each 3, output
regardless of “A’" and "B’ register logic levels.

Up to four YA’ registers and four “B” registers may be
implemented in a fashion analogous to that shown in
figure H. Inputs from the register-control gates (SN15
946) of the additional registers would be Dot-OR con-
nected with A, and B, registers at the A% and Bk inputs.

To perform N-bit subtraction, the C_ input at bit 1 is
connected to a logical 1 and bit inputs from each reg-
ister or memory used as a subtrahend must consist of the
complement of bit inputs shown for the adder addend.
Input control remains the same.

£ ourPUT
A2 CONTROLo-
: ADDITIONAL
SN1S 946
| AS REQUIRED
A} CONTROL
SN5480
"_L CI\ n n cn A.
- —{
M A z — A z fne el A z p— A z [ne
. AI L4 Al A] A‘
—— Az z |* 1 A, 3 — L A, T e A2 I PI‘ON
» s . . STAGES
I — —_ —_
1 c 1 ’ ¢ 1 [N S
L n+1 — e, n+l — ® n+1 8, Ll )
wel 8, 8* |~ - 5 n'—| s 8% LA »*
BjCoNMOLG— 44 4y v e A N S
LV gelelN) (TP R S S U U — N I S ——
. i il o o : o ¢
— | MEMORY ORl - \ . .
Bt 1 , \ | DE REGISTER 8 Bit 3 b X} il
| —_——mm—m _———— T === == -" - "
| . | |  AoDITIONAL
! SN15 946 | SNIS 946
| AS REQUIRED
[ S ————— e e T e - —————
8, CONTROLg, — e e
NOTE: Functions noted as NC are open.
FIGURE H. N-BIT BINARY ADDER WITH REGISTER SELECTION
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GATED FULL ADDER

schematic diagram

(8}

3k 1k
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289 99

.6k 3130
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5k
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Component values shown are nominal.
Resistor values are in ohms,
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PARAMETER MEASUREMENT INFORMATION

d-c test circuvits$

&= |

Vout (o)

1

1. All inputs tested simultaneously.

FIGURE 1

[ Shmen sink
Vin o \

Vout(1)

I

1. Each input tested separately.

FIGURE 2

VCC

‘in(l)

4 los

I

1. Each gate tested separately.

FIGURE 5

Vin
OPEN OPEN
v in
1. Each input tested separately. 1. Each input tested separately.
FIGURE 3 FIGURE 4
Vee Vee
¢ cc
e ]
V., o3> -7
" === OPEN
el

1. Test logical 0 and logical 1 conditions.

FIGURE 6

§Arrows indicate actual direction of current flow.
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SOLID CIRCWET® SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits$ (continued)

- Vec

}
?--—L__‘I

e =

| Sy

T
]
4
]
)
s

|
——ti__

v

1. Each gate tested separately.
FIGURE 11

l los

sink
|
! v
: out(0) ’
_—
o
i——l___/
1. Each AND section tested separately.
FIGURE 7 1. Each pair of ;2:: :Eslead separately.
4.5V
-]
OPEN{ ' --\)- It BN
3 | Fq
—__7 Yec I’"-l..__/ ! Vee
|
| i {
i ] [}
\ | |
| T |
! |
OPEN OPEN
OPEN {_ ! :
| } 3 |
l in(0) H inf(1) :
! ]
o
Vi:.L S Vv, S el e
OPEN [ 4 = in i W
K
1. Each input tested separately. = X
FIGURE 9 1. Each input tested separately.
FIGURE 10
[ hatd -r_ g\'_
1 - -
+—--L__/ Vec - .1’ ~
s
1 +___ “__v

—
] | b =
I..___L_-/

FIGURE 12

§ Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

d-c test circuits$ (continued)

- —
r H \’-1 v r___!' ~
--L___/ 1 cC "'L__/}-E VCC
| 19 1 9
| | | | ]
| cc ]
| |
|
[} ] |
x OPEN *—— sink
: | ]
: : x
1 1 \%
1 | 1
-—— | [}
‘L“f N4 = "N | =
——d__- | b4 =
- 1t——|___/
FIGURE 13 FIGURE 14
_.r—\ \V
[ | 4 OCC
T——L__/

sink

-—— - -

| }
= -t _-
FIGURE 15 FIGURE 16
Vcc 4‘5V VCC V‘
0 ‘r
R l Ioff

Von

1. All inputs tested simultaneously.

FIGURE 17

1. Each input tested separately.

FIGURE 18

§Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

d-c test circuits$ (continued)

Vee Vee
OPEN Liat)
\%
n o—— OPEN
vin o=
‘ lon
V‘ 3
1. Each input tested separately.
FIGURE 19 FIGURE 20
Vee r ————_l }'cc
|
‘ cc OPEN j; \ 5rese2}
TEST
PER D ——/

v v Vi,. o TRUTH Clock
- ! BLE KN <
TA k2 K &

i-4:>— j Clear

L J ‘L‘

1. Each output is tested separately.
1. Test “‘on” and “‘off"" conditions. 2. Preset and clear are tested with vin(clock) = 0.
FIGURE 21

FIGURE 22

Preset

J
—
—

TEST 'C‘b‘

V,, o—f PER
TRUTH
TABLE K

_@_K2

1. Each output is testea sepur«lely.=

Clock

I

oOx
g

1

FIGURE 23
§Arrows indicate actual direction of current flow.
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|
PARAMETER MEASUREMENT INFORMATION

d-c test circvits§ (continved)

4.5V
- - v, TEST TABLE
cC

Apply V;, Apply Momentary
) ? (Test Iy | APPlY 45V | Ground | GNp then 4.5V

J1 \ 5resef J2 n Jx Clear

-] J2 Qf n )2 Ik Clear

bind SEE % / Ik None None None

in(0) g
Vin 3__._ TEST Clock OPEN K2 K1 Kk Preset

TABLE PIEEEE : K1 K2 KX Preset
KX None None None

E.._’— K2 el
_ :I> / K “ Clock None None None
Clear Preset K1 and K2 KX None

i -L- Clear J1and J2 Ik None
1. Each output is tested separately. FIGURE 24
Vee
‘ lece TEST TABLE (See Note 2)
Apply Vi, Apply
- . (Test iggy)) Ground 45V
¢L J2 J1 and Clear Ik
Y1) n \\| Preset )| J2 and Clear I
Vin O - o— 12 J ak Ik None None
P@_ / K2 K1 and Preset Kk
SEE K1 K2 and Preset Kk
TEST Clock OPEN ok Nome None
TABLE N\
Ki _ Clock None None
_E""’- K2 K Q- Preset K1 and K2 KX
= -c{@- / Clear Clear 11 and J2 %
L 1

1. Each input is tested sepdralely.
2. Test voltage and grounds are applied to inputs in accordance with test table, and 'in(1| is measured for input being tested.

FIGURE 25

J—— ] Preset .
OPEN J
- S P T
l> ____/ IOS
Clock
OPEN { ki \
K2 Q
L
1F—®— Clear
ol

- 1

1. Each output is tested separately. FIGURE 26

i}

§ Arrows indicate actual direction of current flow.
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d-c test circuits§ (continued)

SERIES 54
SOLID CIRCUET" SEMICONDUCTOR NETWORKS

TEST
PER
TRUTH
TABLE

-

1. Each output is tested separately.

TEST
PER
TRUTH
TABLE

-

1, Each output is tested separately,

J1 “\
12

3 A
K1
K2
K3

PRESET

T

Vout (0}

FIGURE 27 FIGURE 28
TEST TABLE
4.5V _ - Vee Apply V;, Apply Momentary Apply
- (Test; o)) GND, then 45V 45V
57 PRESET Clock Preset J1, 12, J3, K1, K2, and K3
12 ] a Clock Clear J1,J2, J3, K1, K2, and K3
J3 / Preset None J1,J2, J3, K1, K2, and K3
linto)| SEE Clear None 11,42, J3, K1, K2, and K3
-
VinO——e TEST CLOCK OPEN n Clear Clock, J2, and J3
TABLE
\ J2 Clear Clock, J1, and J3
'é; K Qt— 13 Clear Clock, J1, and J2
K3 / CLEAR K1 Preset Clock, K2, and K3
1% _l_ K2 Preset Clock, K1, and K3
——J - K3 Preset Clock, K1, and K2
1. Each input is tested separately.
FIGURE 29
Vee
T 6 Tl |CC
T PRESET TEST TABLE
l. Apply V;
in(1) J2 3 Q (Test. ‘)" Ground
VinO——+ 13 inf1) .
SEE Clock Preset, Clear, J1, J2, J3, K1, K2, and K3
TEST CLOCK OPEN Preset Clock, K1, K2, and K3
TABLE Clear Clock, J1, J2, and J3
K1 K 3 n Clock, Clear, J2, and J3
} Eg 32 Clock, Clear, J1, and J3
— . J3 ock, Clear, J1, and J
— CL;AR Clock, Clear, J1, and J2
_L K1 Clock, Preset, K2, and K3
- - = K2 Clock, Preset, K1, and K3
K3 Clock, Preset, K1, and K2
1. Each input is tested separately. FIGURE 30

§Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

d-c test circuits § (continuved)

? 1 Vee Q
4,5V l ?
mn PRESET
J2
13 J Q
CLOCK
K1 =
K2 K Q
K3 CLEAR

1. Each output is tested ;_eparutely.

FIGURE 31

? cC
~ -
J Q
TEST —OICLOCK
V. O PER
in TRUTH |
TABLE K Q
CLEAR

1. Each flip-flop is tested separately.
2. Each output is tested separately.

vouv(l)

w "oad

TEST
PER
TRUTH
TABLE

vin 0_’1

l

-

¢ o

-

1. Each flip-flop is tested separately.
2. Each output is tested separately.

Isink

4\

Vou?(o)

|

FIGURE 32 FIGURE 33
4.5V Vee
i TEST TABLE
Apply V;, Apply Momentary
-
[ ) al (Test 1, 0)) GND Apply 4.5V
Clock Clear (See Note 2) Jand K
I inl0) OPEN Clear None Clock and J
v -— SEE CLock J Q (See Note 3) Clock and Clear
in O——» TEST —_
" TABLE ‘ sl K @ (See Note 3) Clock and Clear
CLEAR
T 1. Each flip-flop is tested separately.
-L_.\_ 2. Apply momentary ground, then 4.5 V.
. - L 3. After application of momentary ground , Q and Q are left floating.
- = 4, Ground all inputs of the unused flip-flop.
FIGURE 34

1038

§ Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

d-c test circuits$ (continued)

VCC
i‘ lec
TEST TABLE
B 7 Apply V;, G 4 Apply Momentary
| ] QF— (Test lyy) roun GND, then 4.5 V
_il(’)) Clock Clear, J,and K None
VmO—H —Q CLOCK OPEN Clear Clock and J None
:EESET J Clock and Clear None
TABLE K ab— K Clock Clear ]
CLEAR
L. -
1. Each flip-flop is tested separately. FIGURE 35
2.4V Vee

7 7
—|, o‘-—l

K te] "os

Jp— i

1. Each flip-flop is tested separately.
2. Test circuit shows setug for testing G. When testing Q, open all inputs, ground Q, and limit duration of test fo 100 ms.

( See Note 2)

FIGURE 36
[ 7 Vee B ] Vee
PRESET PRESET
D Q D Q
oad o Isink
TEST TEST
V.o PER V. o PER
in TRUTH _ " TRUTH -
TABLE CLOCK Q| Voutl1) TABLE CLOCK Q Vout(0)
CLEAR 1 CLEAR l
L ... ‘—L = L . _:L =
1. Each flip-flop is tested separately. 1. Each flip-flop is tested separately.
2. Each output is tested separately. 2. Each output is tested separately.
FIGURE 37 FIGURE 38

§Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

d-c test circuits§ (continued)

4.5V Vee
i TEST TABLE
1 Apply V;,
A 45V Apply GND
PRESET (Test 1,10 pply pply
lin(0) SEE D QpF— Clock Clear and Preset D
fc——
VinO———1  TEST OPEN Preset Clear and Clock D
TABLE CLOCK Q}— Clear Clock and D None
D Clear and Clock Preset
CLEAR
1. Each flip-flop is tested separately.
- -~ 2. Each input is tested separately.
FIGURE 39
VCC
l TEST TABLE
Icc (See Note 4)
- Apply V;,
B __1 (Test 'in(;l) Apply 45V Apply GND
Clock None Clear
L (1) PRESET clowr ot D Clock
Vin© SEE o Q Preset earan (See Note 3)
TEST OPEN Clear Nonée D, Clock, and Q
TABLE CLOCK Qt— D Clock Clear

CLEAR

1. Each flip-flop is tested separately,

2. Each input is tested separately.

3. Apply momentary GND to Clock, then 4.5 V,
4. Measure | with D and clock input at GND.

FIGURE 40

vin

o V%C T
PRESET
{ D Q

OPEN |
cLock @ l os
CLEAR

Tl

1. Each output is tested separately.

FIGURE 41

SArrows indicote actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

d-c test circuits § (continued)

\

cc
1
C" 'y
TEST A
|
PER ¢ 2N sink TEST TABLE
v TRUTH A _ s
in TABLE A2 Zl—e Output Under Test Lirk (Min)
AND B =
TEST B‘ Conpb— I SorX 16mA
TABLE 5 & v Gt 8mA
c out(0) K of BX PPN
or .0 M,

1. Each input or output is tested separately.
2. When A is tested A, and A, are at GND. When B is tested B, and B, are at GND.
3. When A, and A, or B, ond B, is tested, A% or BX respectively, is open.

FIGURE 42
VCC
<
C »
—_— K A TEST TABLE
PER c Z oad Output Under Test l1oad (Min)
\A TRUTH A 5 3' SorS -04.00 A
in o——e TABLE Ay 2 £
AND 8, T » G+ ~200 pA
TEST N 1 AKX or BX 2120 A
TABLE 2 . v o £
B, 8 out(1)
-7 = l =

1. Each input or output is tested separately.
2. When A% is tested A, and A, are at GND. When B is tested B, and B, are at GND.
3. When A; and A, or B, and B, are tested AK or BK, respectively, is open.

FIGURE 43

§Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

d-c test circuits$(continved)

Vee
4.5V
TEST TABLE
Apply V;,
Apply 4.5V GND
(Test bl | ™"
_ OrN €, g — A, A, None
- :c 5 A, A, None
in{0) 1 B B None
*+— | SEE z b ! 2
Vin ™" st :2 z OpeN 5, B, None
TABLE C S
B; n+ Ac None Ay and Ay
L n B 8 — Be None B, and B,
1. Each input is tested separately, FIGURE 44
Vee
o
. _I TEST TABLE
in{0) <, A" Apply V;
— n Apply 4.5V GND
V;, O A o (Test Lipiop) 4
SEE 2] B Ak Ac Ay and A,
4.5V 0———7 Tf:gz 2 z P OPEN Bk Be B, and 32
. B,‘ < 1 pb——
5, n+ [ None None
B, g __] Unused inputs are open.
1. Each input is tested separately. FIGURE 45

8 Arrows indicate actual direction of current fiow.
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PARAMETER MEASUREMENT INFORMATION

d-c test circuits§(continued)

v
cc
TEST TABLE
Aeely Vi GND
(Test i)
OPEN _{ C_ R S A A,
Liatn) i Ae z b al
mn ro——
Vin o SEE :' Y %
F je—— SOPEN
" TEST 22 _* ) B
TABLE s; S Ac Ak
Bc 8" Bc Bk
1. Each input is tested separately.
FIGURE 46
Vee Vee
tintn) 1
Vino——————sf C, A — Vin o—o—oC¢, A f—— OPEN
OPEN  ~—f Ac s (See test table) OPEN4 A
- < z
A, A
A, T |— p OPEN A, Z |—-e
8 -
B, Criy pomm B] Ch __/'
8, . 2 .
OPEN —{ 8 B* f—— oren Be 7 B' |—— OPEN los
1. Each output is tested separately.
TEST TABLE
Output Under Test V;, Valve
D] Vec
S ool 4, GND
FIGURE 47 FIGURE 48
Vee
G
lec
—c, A —
— A
z p—
—A :
OPEN ¢ — A, T —— POPEN
—_]s
1 C
s nHl fp—
-1 2
— B 8" o
S|
FIGURE 49

§ Arrows indicate actual direction of current flow.
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PARAMETER MEASUREMENT INFORMATION

switching characteristics

INPUT
P
PULSE
GENERATOR GATE
(See Note 1) UT’E‘SDTER

TEST CIRCUIT

PULSE GENERATOR,

OUTPUT :
--lr(,'-— —~>{t; la—
Vinl1)
INPUT 1.5V
Vin(O)
Vout(1)
QUTPUT 1.5V

VOLTAGE WAVEFORMS

NOTES: 1. The generator has the following characteristics: te =1 < 15ns, ip = 0.5 us, PRR = 1 MHz, It == 50 Q.
2. All transistors are 2N2368.
3. All diodes are 1N916.
4. Test SN5440 with R, = 130 2, (, = 150 pF.
S = todo T Yo
< tod —-——-—2

6. C, includes probe and jig capacitance.

FIGURE 50 — GATE PROPAGATION DELAY TIMES
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SOLID GERGUET® SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

NOTES:

2.4V INPUT Vec =5V outpPUT
? o [+ o
_i'"'".':""'
-7
=
| |
L 1
) t
PULSE t
GENERAT ¥ ) !
) 1
(SeeNotel;I : !
- ' — !
-4 N\
=1 y)
Lo ]

EXPANDER UNDER
TEST

TEST CIRCUIT

PULSE GENERATOR|

OUTPUT :
g he— it b

Vinlt)

INPUT 1.5V
Vinlo)
Vout(1)

QUTPUT 1.5V
vou'(O)

VOLTAGE WAVEFORMS

1. The generator has the following characteristics: 1 = t, < 15 ns, t, = 0.5 ps, PRR = 1 MHz, I, ~ 50 Q.

2. All transistors are 2N2368.
3. All diodes are 1N916.

“t _ todo o
.pd—J’—————E'Lz

5. C, includes probe and jig capacitance.

FIGURE 51 — EXPANDER PROPAGATION DELAY TIMES
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SERIES 54

SOLID CTRMGWET" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

SOpF/-TE

TEST
OUTPUT

[ gael

Vcc =5V O 9 —
0.8V
390 @
— —
T |1
— N
— I hun B |
TEST 0—4
OuTPUT l J CLOCK K
CLEARO O CLEAR PRESET p-
INPUT _
I Q
L

Vee =5V Oo—o

—O PRESET
INPUT

TEST CIRCUIT SN5470

390 @

(SEE NOTE 2)

TEST
OUTPUT o
CLEAR O g CLEAR
INPUT _
Q Q

TEST

?—OOUTPUT

PRESET o:j—% PRESET
INPUT

TEST CIRCUIT SN5474
NOTES: 1. Present or clear function of the SN5470 can occur only when clock input is low. Gated inputs are inhibited.
2, Clear and preset inputs of the SN5474 dominate regardless of the siate of clock or D inputs.
3. All transistors are 2N2368.
4. Al diodes are TN916.
5. C; includes probe and jig capacitance.

FIGURE 52 — SN5470 AND SN5474 PRESET/CLEAR PROPAGATION DELAY TIMES (SHEET 1 OF 2)
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SERIES 54
SOLID CERGUIT" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

—-Dl t°|‘—
P Vinln)
2V |

CLEAR INPUT 1.5v 1.5V

3% I

| ' _'| _———— = v in(0)

k—— plclear)—————s] '

-+ | '0 r_ Vin(l)

I 2v |
PRESET INPUT | \\w’l\.s \% 1.5V

: : L l — Vinto)

— t';.de f— i: 'p(prese') ~{
t

I = —.l pdl r. Vou'(l)
Q OUTPUT | 1.5V I 1.5V

| A

> Tpdl e —»| fpdo je—

! | —_ Vour(1)
= | | | |
Q OuTPUT | 7|t1.5 v | 1.5v

I I Vou'(O)

VOLTAGE WAVEFORMS

NOTE 6: Clear or preset input pulse characteristics: Vint) = 04V, vin(l) = 24V,1, = 3tobns to = 25 ns for the SN5470, and tp = 30 ns for SN5474.

FIGURE 52— SN5470 AND SN5474 PRESET/CLEAR PROPAGATION DELAY TIMES (SHEET 2 OF 2)
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SERIES

54

SOLID CTRCUIT" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee = 5Vo

*

CLOCK PULSE O

SEE TEST

TABLE

SEE TEST
TABLE

to measure t and 014

setup

are measured in the toggle mode. Hold J
logical 1 per truth table and opply clock pulse (see

note 3).

24V, f, = 15 ns, lp

MHz. When testing f_, . vary PRR.

24V, fo = 3 to 6 ns.

. All transistors are 2N2368.
. All diodes are 1N916.
. C; includes probe and jig capacitance.

TEST TABLE
TEST INPUT |INPUT | APPLY
D
NO. TEST A B + 24V GN
toetup * 1,72,
1 e d J None K1, K2 Kk
2 thold None |11,32 |K1,k2 | %
atJ1,J2 ! ! and KX
toetup J1,J2, *
3 ar Kk K% | None K1, K2 J
thold *
4 at K1, K2 None [K1,K2 | J1,J2 and Kk
NOTES: 1. Clock pulse (see note 3), input A, and input B are used

. Clock frequency, todts and todo (from clock to output)

. Clock pulse characteristics: Vin(o) =04V, vin(l] =
= 20 ns, and PRR = 1

. Input pulse characteristics: Vin‘o, =04V, vinm =

= ]
y
J CLOCK K
CLEAR PRESET
Q Q
| l \
el
CLOCK I 2V
PULSE I 1.5V
TV A
je to |
t |
".I setup |@—
———
2vxkl |
INPUT A | R] 5":
I NV
|
-t e |
)
}‘— Thota —*1
I,_ ______
! 2vXI
: 1X1.5V
INPUT B | : ' v
l —=| tyle—
- —
QORQ |
OUTPUT | 1.5v
|
5-— todo—el
l-— 'pdl—-b‘
I |
QORQ I 1.5v
ouTPUT I

VOLTAGE WAVEFORMS

FIGURE 53 — SN5470 FLIP-FLOP SWITCHING TIMES

vin(O)

out(1)
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PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

o SERIES 54
SOLID CIRGUERF SEMICONDUCTOR NETWORKS

5V

Vee =

—

CLOCK PULSE

TEST resT
ouTPUT OUTPUT
——I 1 la- _.Lfol‘_ y
J, K, AND CLOCK | ! -t in(1)
INPUT PULSE 1 2 \\; 2V |
(SEE NOTES 1 AND 2) | £1.5 1.5V
v l‘— 'p(clock)__..l v v o
wm
| |
| |
I‘——"se'up_-l
|
: —————— out(1)
Q OR Q OUTPUT | 1.5V
[*—"pdo—4 y
out(0)
| I
| v
:‘_ rpd,__,ll outl1)
Q OR Q OUTPUT | 1.5V

VOLTAGE WAVEFORMS

NOTES: 1. Clock, J, and K input pulse characteristics: vin(o) = 04V, Cinm = 24V, 1, = 15 = 15ns, 1
PRR.
. For the SN5472, ) = J1 ® J2 ® J3 and K = K1 * K2 » K3.

[

. All transistors are 2N2368.
. All diodes are TN916.
. €, includes probe and jig capacitance.

o W B N

FIGURE 54 — SN5472, SN5473 FLIP-FLOP SWITCHING TIMES

= 20 ns, and PRR = 1 MHz. When testing f

. Gated inputs (shown with dotted lines) are for the SN5472 only. The SN5473 Dual Flip-Flop has direct J and K inputs and preset is not available.

clock’

vary




SERIES 54
SOLID CTRMCUET" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

VCC =5v o
2.4V
° 2 AN
390 @
—
| | C‘% - "
| 2|k | = L
- TEST 0 J I <D A >\< I TEST
OUTPUT Z Z
I J CLOCK K _I_ ] OuTPUT
CLEAR O— CLEAR PRESETO-— — == 1-OPRESET
INPUT | | INPUT
| Ls o 7]
TEST CIRCUIT
—f 1o le— —f ) j—
b | Vin(n)
2v¥ | | A2v
CLEAR INPUT | o\ X ILA1.5v
IRV 1V
[ —_)—_—————————— e — — — Vin(0)
|<———fp(c|eor)———’l — to o= — f, 1 v
[ || inl1)
|
PRESET INPUT | 2v . : = 1 g://
1.5V :
(SN5472 ONLY) | MRV 4
| | e — —— Vin0)
—»l tygo |e— lq———fp(p,ese,) ———l y
: —.‘i tpdl | out(1)
| |
Q OUTPUT [ 1.5V : 1.5V
|
| bt e e e — — — Vauti0)
—pI todt jo— —af tpdo [+
} | N\ | - - - Vou?(l)
—~ | |
QouTpPUT ! 1.5V 1.5V
VOLTAGE WAVEFORMS V out(0)
NOTES: 1. Clear or preset inputs dominate regardless of the state of clock or J-K inpuls.
2, Clear or preset input pulse characteristics: vin(o) = 04V, Vinm = 24V, =ty = 15 ns, lp(dear, = tp(Pmm) = 25 ns,
and PRR = 1 MHz.
3. Gated inputs (shown with dotted lines) are for the SN5472 only. The SN5473 Dual Flip-Flop has direct J and K inputs and preset is not available.
4. All transistors are 2N2368.
5. All diodes are IN9186.
6. €, includes probe and jig capacitance.
FIGURE 55 — SN5472 AND SN5473 PRESET/CLEAR PROPAGATION DELAY TIMES
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SERIES 54
SOLID GRRCWIT" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee =5V O-
CLOCK PULSE O
p ‘
390 Q 390 @
500F D INPUT ¢ ;
P T ¢ l Gy (See Note 2) Vs I > T50P
TEST TEST
o—+ I ¢—o
OUTPUT ) CLOCK QuTPUT
L dcLear PRESET jo——"q
Q a
| L
=
TEST CIRCUIT
"’I H "— -.l 'o ‘-—
| I +—1"_—_—_“‘_""_— Vintn)
CLOCK | .
INPUT |
le- o X 10%
| I Vinl0)
1 " in
>t > 'o :‘_— ________ v.
D INPUT (PULSE A) 90% I 90% " inl1)
(SEE NOTE 2) h
| 1.5v ]
| te J' |
! R Y
.“l ':e'up k'— : ] 0% Vin(0|
Lo e e : . ,
I <— ] ] 90% in(1)
D INPUT (PULSE B) 90% N\ ! ',
(SEE NOTE 2) I 1%wsy sV
| [}
! o 10% |
. e A St Vinlo)
| - o b -]t -
o ! 11 v
t c—— —— — — —— = Yol
Q OR Q OUTPUT | 1.5V
l.———‘pdo———{ v
| | out(0)
I
!: tod) | vouﬁ(l)
| !
Q OR @ OUTPUT | 1.5V
I
—_———— = — —— Vouio)
VOLTAGE WAVEFORMS
NOTES: 1. Clock input pulse has the following characteristics: Vinlo) = 04V, Vinm =24V, ty = t, = 15ns, tp = 30 ns, and PRR = 1 MHz. When festing f .,
vary. PRR.

2. D input (pulse A) is used to measure tpar at Q and toao Ot Q. Pulse B is used to measure toar o Q and todo of Q. D input (pulse A) has the following charac-
teristics: 1) = t4 = 15 ns, lsemp = 20 ns, b = 60 ns, and PRR is 50% of the clock PRR. D input {pulse B} has the following characteristics: t; = 1, =
15 ns, fo1g = 5 ns, 1p = 60 ns, and PRR is 50% of the clock PRR.

3. Alf transistors are 2N2368.

4, All diodes are 1N916.

5. G includes probe and fig capacitance. FIGURE 56 — SN5474 FLIP-FLOP SWITCHING TIME
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SERIES 54

S0LID CIRQUIT" SEMICONDUCTOR NETWORKS
|
PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

INPUT OuTpPUT
o) —— i — e e
~ LOAD CIRCUIT 1 -
_ Ao B ivcc—sv 9090 I
. " |
Cn A OPENJ I
]
SEE Ac z o } |
TEST Ay OPEN N |
TABLE A, I :?;\st.\ : = |
N
B
! g\o——o |
By a4l |
8 B* —I ]
L L Jorn on
- 4
‘———O B*
PULSE
GENERATOR ¢ T r LOAD CIRCUIT 3 1
(See Note 4) 15 of I | SAME AS LOAD CIRCUIT 1
(See Note 6) L ' EXCEPT R, =780 ©, and C,=25pF l
NOTES: Lo GeelNeen |
1. Perform fest in accordance with test table.
2. Each output is tested separately.
3. Voltage values are with respect to network GND terminal.
4. The generator has the following characteristics: Vgen =3Vt = fo < 15ns,
tp = 0.5 us, PRR = 1 MHz, and Loyt == 50 Q.
5. Inputs and outputs not otherwise specified are open.
6. € and C; include probe and jig capacitance. TEST CIRCUIT ’{ L ' 'i L ,0
7. Load circuit 3 simulates output load of 5. | I | |
8. All transistors are 2N2368. PULSE | II
} GENERATOR |
9. All diodes are 1N916. OUTPUT 1

10%

TEST TABLE (See Note 5)

INPUT Y
TEST No. (:Jl:arnpsuur 13:;?7 I:::?Y APPLY | APPLY APPLY | !
TEST T To | F24VTO| GNDTO OUTPUT LOADING TO | |
1 Gty | Nome | None B, Gy N=13) , }
2 Ciy | MNome [ ¢, None B, G, N=3) } !
3 [ None [ A, B Ty, N=3) INPUT ¥
4 Corr | B None ¢, A, B Try, N=25 | :
5 (N=10 |
s | 3 A None | €, AL B S (=1 1 ;h it ik 'pdo
Gy W=3) v | [
2 (N = m) OUTPUT 1.5V 1.5V
6 b A, None ¢ A, B N=10)
_ Gy ="
7 b B, None ¢, B, S N=10 VOLTAGE WAVEFORMS
8 3 5, None | C, B, S (=10
9 AK None A, A, None Ak (¢ = 15 pF}
10 Ak None A, A, None Ak (= 15pF)
n Bk None B, B, None Bk (= 15pF)
12 Bk None B, B, None Bk (G = 15pF)

FIGURE 57 — SN5480 SWITCHING TIMES
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SERIES 54
SQLID CIRGUIT" SEMICONDUCTOR NETWORKS

TYPICAL CHARACTERISTICS §

LOGICAL 1 OUTPUT VOLTAGE
vs

LOAD CURRENT

4.5 T T
\ =45V
4.0 cc -
/——TA = 125°C Vi, =0.4V
3.5 l See Figure 2 7

25°C

Vout(1) — Logical 1 Output Voltage —V

A\

0 5 10 15 20 25 30

lloaq — Load Current — mA

LOGICAL 0 OUTPUT VOLTAGE
vs

SINK CURRENT

0.6 l l l | I

_ _cgO
Ve = 4.5V Ty, = -55°C
0.5 = Vin = 2.4V

3 See Figure | /// 7
/?/

T, = o
A = 125°C 4 T 250C
0.3 A

24

1]

Vouto) — Logical 0 Output Voltage —V

-
0.2 .
/
0.1
0

0 5 10 15 200 25 30 35 40 45

lsink — Sink Current — mA

§ Unless otherwise noted, data as shown is applicable for SN5400, SN5410, SN5420, SN5430, SN5450, SNS451, SN5453, and SN5454.
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SERIES 54

SOLID CIRCUWET® SEMICONDUCTOR NETWORKS
|

TYPICAL CHARACTERISTICS §

OUTPUT VOLTAGE
vs

INPUT VOLTAGE

4.5 1 T
40 Vee =4.5V
T, = 125°C N =10
3.5 See Figures 1 and 2 -
3.0
Ta = = 25°C

Vout — Output Voltage —V
N
(8]

0.5 \
' \

0 0.2 0.4 0.6 0.8.1.0 1.2 1.4 1.6 1.8
Vin — Input Voltage —V

PROPAGATION DELAY TIME TO LOGICAL O LEVEL
vs

FREE-AIR TEMPERATURE

2
45
1 T T
S 40 Vee 4.5\/_
3 N =10
S 35 See Figure 50
k5
& 30
o )
L
o 25
E
R 20
> -
¥ B Cr =15
0 15 0 F.
I W s G
.3-, 10 I S —
g C = Ny
£ 5 1= 15 pR T~
| |
© 0 !
.:-g‘ =55 -35 -15 5 25 45 65 85 105 125

Tp — Free-Air Temperature — °C

§ Unless otherwise noted, data as shown is applicable for SN5400, SN5410, SN5420, SN5430, SN5450, SN5451, SN5453, and SN5454.
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SERIES 54
SOLID CTRMCUWET" SEMICONDUCTOR NETWORKS

L . ]
TYPICAL CHARACTERISTICS §

PROPAGATION DELAY TIME TO LOGICAL 1 LEVEL
vs

FREE-AIR TEMPERATURE

F-N
(8]

Vee =4.5V
40 N =10
See Figure 50

35

30

25 c,

([

20 c,

=55 =35 -15 5 25 45 65 85 105 125

toq1 — Propagation Delay Time to Logical 1 Level —ns

Tpo — Free-Air Temperature — °C

PROPAGATION DELAY TIME
vs
FREE-AIR TEMPERATURE

45 jV : 4 gV
cc T 4
40 N=10 J
2 See Figure 50
| 35 i
]
£
- 30
&
;% — 1 Ci=150,F
2 % ——
‘6 C =5 !
o ‘ﬁ 1 OpF
A§Z.]5 - ——————
T C1=15pF
2
5
0

-55 -35 -15 5 25 45 65 85 105 125

To — Free-Air Temperature — °C

§ Unless otherwise noted, data as shown is applicable for SN5400, SN5410, SN5420, SN5430, SN5450, SN5451, SN5453, and SN5454.
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SERIES 54 o
SOLID GIMGUET" SEMICONDUCTOR NETWORKS

MECHANICAL DATA

general
Series 54 semiconductor networks are mounted in 0.1 gram. All external surfaces are metallic and
glass-to-metal hermetically sealed, welded pack- are insulated from leads and circuit. All Series 54
ages. Package body and leads are gold-plated networks are available with formed leads, insulator
F-15% glass-sealing alloy. Approximate weight is attached, and/or mounted in a Mech-Pak carrier.
OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE
(0060000, 0050
N L EE EHEE
0.175 ReF. Joflo e fioflo ko
0.165 MIN.
(See Note o) DATE NOTES: a. All dimensions in inches.
A e b. All decimals =0.005 pt as noted.
M e xoc’hd 050 0.510 ¢. Lead spacing tolerance is =0.015 at extremities and i
“'ST'LT— :'@suxxxx be 0'; (S“Of‘?”o. " T +0.005 at package, nonaccumulative.
) s T 0250 Rer d. Lead centerlines are located within =0.005 of their
O AsS (Se Note ¢) true positions relative to body centerlines.
e. Not applicable in Mech-Pak carrier. Fibet
o013 e 0.005 f. Symbolization denotes orientation of packag
0010 ‘”“‘_%_ﬂ 2003 ! v
oooooo SIDE VIEWS
Falls within TO-84 dimensions
leads FORMED LEADS
. . 0.004 R o.zsonx.—.l 013 :0.00
Gold-plated F-15% leads require no addi- e\ Iy S N
tional cleaning or processing when used in ¥
soldered or welded assembly. Formed leads +0:500 0010 (NOTE B) —'l
are available to facilitate planar mounting
of networks on flat circuit boards. Standard NOTES: a. All dimensions in inches. '
lead length is 0.175 inch. Networks can be b. Not applicable in Mech-Pok Carrier.
. . ¢. Measured from center of lead to bottom of package where lead
removed from Mech-Pak carriers with lead emerges from body.
lengths up to 0.175 inch.
. MECH-PAK DIMENSIONS
insulator - oo ——»l
-1——r—-—— 0828 —-————I—.
An insulator, secured to the back surface of ! oion0 ova e ar counrensix !
! SOTH SIDES R
the package, permits mounting networks on == (==
circuit boards which have conductors passing i .
beneath the package. The insulator is 0.0025 o v
inch thick and has an insulation resistance o o
of greater than 10 megohms at 25°C. i b
0330 : x T\ XXXXK R
. o750 - hr r—— - e 4
mech-pak carrier M (g ;
| . ° H
The Mech-Pak carrier facilitates handling the - > \ '
network, and is compatible with automatic > ; ;
equipment used for testing and assembly. 1 :
The carrier is particularly appropriate for [ | !
mechanized assembly operations and will S i ;‘ koo borates socifed
withstand temperatures of 125°C for indefi- NOTES: 1. All dnmenflons ‘mf nominal in inches unless or erwise specified.
nite periods 2. Overall thickness is 0.175 and nestled height is 0.150 each.
ordering instructions NO MECH-PAK MECH-PAK
. CARRIER CARRIER
Variations in mechanical configuration of Lead Length 0.175 Inch Not Applicable
semiconductor networks are identified by Formed Leads No |No |Yes |Yes |No | No| Yes| Yes
suffix numbers shown in a table at the right. Insulators No |Yes | No |Yes |No |Yes | No | Yes
?de,?;'“g None [-6 | -7 | -1 |-2|-3| -4 ]-5

+Patented by Texas Instruments
¥F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt.

PRINTED IN U.S.A.
Ti cannot assume any responsibility for any circuits shown
or represent that they are free from patent infringement.

1056 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



How to Insert ‘Pages‘

1. Place plle of 1nsert pages at rlght of

book.

2. Grasp plastic tabs and pull all three _

- straps out of book.

3. Work from back of book to front, plac-v |

ing insert sheets in numerical order by
* page number®, aligning their holes w1th
holes in book.

4. After all 1nsert sheets are in place, with ,‘
left hand slip long ends of all three straps

- into rlght-hand holes.

5. With rlght hand, shp short ends of straps
~ into left-hand holes. The book is now

re-bound.

To delete pages, tear them out one at a time -

~as you Would tear sheets from a tablet

*Certam large blocks of page numbers

have intentionally been omitted from the
bound book. These numbers are reserved i

for 1nsert pages ,
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TEXAS INSTRUMENTS
@RIES_74P SEMICONDUCTOR NETWORKS

DIGITAL SEMICONDUCTOR NETWORKS
IN ‘A PLUG-IN FLAT PACKAGE

D'escrigtion

Series 74P consists of Series 74 general-purpose digital
circuits mounted in 16-pin hermetically sealed plug-in
flat packages,

Package features

e plug-in pin configuration ideal for
economical flow-soldering techniques

e pins on 100-mil grid spacings for
industrial-type circuit-boards

o economical package construction

o sturdy pins for easy insertion

o welded hermetic seal : ek

¢ low profile for space savings INDUSTRIAL 16-PIN PLUG-IN FLAT PACKAGE

This inexpensive plug-in package is adaptable to conventional low-cost assembly and design fechniques, inciuding
high-volume manual or automatic insertion, flow- or wave-soidering, and the use of economical circuit boards
designed with 100-mil grid spacings. The package has two rows of firm pins out the bottom with ‘the rows spacad
200 mils apart. A flange tab is provided for indexing, simplifying both manuai and cutomatic ingertion. The pack-
age has a rugged cerantic-fo-metal construction and a welded-metal hermetic seal, assuring the highest degree of
network rigidity and reliability. .

Mechanical data

Series 74P networks are mounted in o ceramic-to-metal, hermeticolly sealed, plug-in package. The circuit and leads
are insulated from the package. Leads require no additional cleaning or processing prior t¢ soldering.

T , = |

s
MAK.

TRITTTTT| T T

LM

B -

STAND-OFF PINS (4 FLACES ORY)

6.6%

OO OO0 O®

NOTES: a. Al dimensions in Inches.

8.05 :
[ ™ b, AN decimals - 0.00S except as noted.
TR P AN ;
1AL R . Lead spacing toleronce is =:0.019% ot
- o ;\ axitemities and -+ 0.003 of package,
o O | é& 4 8 & nonoccumulative.
s d. Lead centerlines ore focated within
+ Lom o = 0.005 of their true positions relative
( “to body centerfines.
? &S o olo o X ¢ :
Mot DOTIOM ViEW

iTveican

@0 @0 00 :
OUTLINE DRAWING — SEMICONDUCTOR NETWORK INDUSTRIAL PACKAGE

“
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TEXAS INSTRUMENTS
SERIES 74P SEMICONDUCTOR NETWORKS

Specifications, logic symbols, and pin numbers

Schematic diagrams, fan-out rules and specifications for all Series 74P networks are identical_to those of the corres-

ponding Series 74 network.

TYPE SN7400P

QUADRUPLE 2-INPUT POSITIVE NAND GATE

Logic symbols for all Series 74P networks are shown here to provide external circuit
pin connections. The absence of internal connections to a package is indicated by NC.

P
TYPE SN7410P 3
TRIPLE 3.INPUT POSITIVE NAND GATE

i
&

A GND 8

HE;

A

é)\

positive logic

X=AB

positive logic

X=:ABC

TYPE SN7420P
DUAL 4-INPUT POSITIVE NAND

TYPE SN7430P

GATE 8-INPUT POSITIVE NAND GATE

positive logic
X=ABCD

pos.iﬁve logic

X = ABCDEFGH

Manufacturer.

Texas Instruments, Inc.; Semiconductor Components"DiVisiorﬁ, P.O. Box 5012,

Dallas, Texas.

1327 Continued



TEXAS INSTRUMENTS

SERIES 74P SEMICONDUCTOR NETWORKS (Contd)

logic definition

Series 74P logic is defined in terms of standard POSITIVE LOGIC using the following definitions:
LOW VOLTAGE =LOGICAL 0
HIGH VOLTAGE =LOGICAL 1

. TYPE SN7440P

DUAL 4-INPUT POSITIVE NAND “POWER” GATE

@%— G&)D CN

E’é

I

C NC A

positive fogic

X=ABCD

TYPE SN7460P

DUAL 4-INPUT EXPANDER FOR SN7450P
Connect pin@ or @ {collector) 1o pin @ of SN7450P.

Connect pin @ of @ (emitter) to pin @ of SN7450P.

positive logic

€= ABCD
When connected to pins @ and @ of SN7450P.

1328

TYPE SN7450P
EXPANDABLE DUAL EXCLUSIVE-OR GATE

Both expander inpuls are used simultoneously for expanding with -
the SN7480P. 1f expander is not used leave pins @ nnd@ operi'

s%

A

positive logic

X—=AB+CD+E
E=ABCD from SN7460P

TYPE SN7470P
JK FLiP-FLOP

@ q%'“zf O ® @

K Clock J

o)
T1

positive logic
Low input to preset sets Q to logical |

Low input to clear sets Q to logical O




SERIES 54 930
SOLID GERCUIT SEMICONDUCTOR NETWORKS'

HIGH-SPEED TTL DIGITAL SEMICONDUCTOR NETWORKS
IN
DTL PIN CONFIGURATIONS

description

Series 54 930 consists of Texas Instruments high-speed TTL circuits with pin configurations and logic functions
that make them electrically compatible and mechanically interchangeable with Series 15 930 DTL circuits.
In addition to five interchangeable networks, an 8-input NAND gate and a dual AND-OR-INVERT gate
are available.

SERIES 15 930 SERIES 54 930

comparative features DTL L
Gate propagation delay time (typically) . . . . . . . . 25 ns 13 ns
Fan-out capability . . . 8 10

(DTL can drive 8 DTL or 5 TTL loads, TTL can drive 10 TTL
or 10 DTL loads)
Noise immunity (guaranteed) ., . . . . . . . . . . . 350 mV 400 mV

standard line summary

FUNCTION TYPES SIMILAR DTL CIRCUIT

Dual 4-Input Positive NAND Gate SN54 930 SN15 930

Dual 4-Input Positive NAND Buffer SN54 932 SN15 932

Quadruple 2-Input Positive NAND Gate SN54 946 SN15 946

Triple 3-Input Positive NAND Gate SN54 962 SN15 962

8-Input Positive NAND Gate SN54 965 None

Dual 2-Wide 2-Input AND-OR-INVERT Gate SN54 966 None

Master-Slave Flip-Flop SN54 948 SN15 931/SN15 945/SN15 948

specifications

Schematic diagrams, fan-out rules, maximum ratings, temperature ranges, and electrical characteristics are
identical to those of the corresponding Series 54 type number.

CORRESPONDING
SERIES 54 930 TYPE SERIES 52 TYPE
SN54 930 SN5420
SN54 932 SN5440 NOTE 1: The SN54 948 has no corresponding
. Series 54 type. Electrical and

SN54 946 SN5400 switching characteristics are included
SN54 948 See Note 1 in this data sheet.

SN54 962 SN5410

SN54 965 SN5430

SN54 966 SN5451

TPatented by Texas Instruments

°~ TEXAS INSTRUMENTS

INCORPORATED

SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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SERIES 54 930
SQLID GERGUIT® SEMICONDUCTOR NETWORKS

PIN CONFIGURATIONS

SN54 930
DUAL 4-INPUT POSITIVE NAND GATE

2A

OO0 00O

i s

SN54 932
DUAL 4-INPUT POSITIVE NAND BUFFER

Vee 26 2 NC 28 2A 2y

(OB I DNONO

®
l L_%:.J
[T
oNoNOoNONCNG

1A 1B NC Y GND

SN54 946
QUADRUPLE 2-INPUT POSITIVE NAND GATE

SN54 962
TRIPLE 3-INPUT POSITIVE NAND