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SIGNETICS CORPORATION

Signetics Corporation reserves the right to make changes in the products contained in this book
in order to improve design or performance and to supply the best possible product.

Signetics Corporation assumes no responsibility for the use of any circuits described herein and
makes no representations that they are free from patent infringement.

Only the following product lines will be made available for military applications (i.e., applica-
tions requiring full military temperature range and/or specifications other than those on the
device data sheets).

54 Series

54S Series

82 Series (except as noted on the data sheet)
82S Series (except as noted on the data sheet)
8T Series (except as noted on the data sheet)
Bipolar Memories: 82506, 82S07

Linear devices will generally be available in military temperature range but such availability will
be limited to ceramic DIP and T-05/T-03 can package configurations. Linear devices will not be
available to environmental specifications other than Signetics standard production screening
tests.

Your local Signetics representative will be happy to provide information on alternate devices
and/or sources for discontinued military product types.










54/74

54/74
S54/N7428
S54/N7433
S54/N74116
S54/N74128
S54/N74147
S54/N74148
S54/N74176
S54/N74177
S54/N74178
S54/N74179
S54/N74196
S54/N74197
S54/N74221
S54/N74298
Series 54LS/74LS
Series 54LS/74LS
S54/N74LS00
S54/N74LS01
S54/N74L502
S54/N74L.S03
S54/N74LS504
S54/N74LS05
S54/N74L.S08
S54/N74LS09
S54/N74LS10
S54/N74LS11
S54/N74LS15
S54/N74LS20
S54/N74LS21
S54/N74LS22
S54/N741L.527
S54/N74L.S30
S54/N74LS32
S54/N74LS51
S54/N74LS54
S54/N74LS55
S54/N741LS73
S54/N74LS74
S54/N74LS76
S54/N74LS78
S54/N74LS5107
S54/N74LS109
S54/N74LS112
S54/N74LS113
S54/N74LS114
S54/N741L.5138
S54/N74LS139
S54/N74LS151
S54/N74LS153
S54/N74LS174
S54/N74LS175
S54/N74L5181
S54/N74L.S196
S54/N74LS197
S54/N74L.S251
S54/N74LS253
Series 545/74S
S54/N745182
745200
745206
S54/N745280
S9301/N9301
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Dual Monostable Multivibrator with Schmitt Trigger Inputs
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Product No. Name Product Line Page No.

ARITHMETIC UNITS

S54/N74LS181 Arithmetic Logic Unit/Function Generator 54/74 2-72
S54/N745182 Look-Ahead Carry Generator 54/74 287
S54/N74S280 9-Bit Odd/Even Parity Generator/Checker 54/74 2-94
10179 Look-Ahead Carry ECL 5-32

COMPARATORS AND SENSE AMPS
$9324/N9324 5-Bit Comparator 54/74 2-100

CONSUMER CIRCUITS

ULN2208 FM Gain Block Linear 6-1
ULN2209 FM Gain Block Linear 6-4
uA758 FM Stereo Multiplex Decoder Linear 6-7
COUNTERS

10136 Universal Hexadecimal Counter ECL 5-13
10137 Universal Decimal Counter ECL 5-13

DATA SELECTORS/MULTIPLEXERS

S54/N74LS151 1-out-of-8 Data Selector/Multiplexer 54/74 2-64
S54/N74LS153 Dual 4-Line To 1-Line Data Selector/Multiplexer 54/74 2-67
S54/N74LS251 Data Selector/Multiplexer with 3-State Qutputs 54/74 2-80
S54/N74L.5253 Dual 4-Line To 1-Line Data Selector/Multiplexer 54/74 2-83

DECODERS/DEMULTIPLEXERS

S54/N74LS138 Decoder/Demultiplexer 54/74 2-61
S54/N74LS139 Decoder/Demultiplexer 54/74 2-61

DECODERS/DISPLAY DRIVERS

S9301/N9301 1-0f-10 Decoder 54/74 2-97
uA758 FM Stereo Multiplex Decoder Linear 6-7
BUFFERS

4049 Inverting Hex Buffer CMOS 7-32
4050 Noninverting Hex Buffer CMOS 7-36

DRIVERS AND RECEIVERS

10216 High Performance Triple Differential OR/NOR Line Receiver ECL 5-35
ENCODERS

S54/N74147 10-Line To 4-Line Priority Encoder 54/74 28
S54/N74148 8-Line To 3-Line Priority Encoder 54/74 2-8
10165 8-Line To 3-Line Priority Encoder ECL 5-23
FLIP-FLOPS

S54/N74LS73 Dual J-K Negative Edge-Triggered Flip-Flop 54/74 2-44
S54/N74LS74 Dual D-Type Positive Edge-Triggered Flip-Flop 54/74 2-47
S54/N74LS76 Dual J-K Negative Edge-Triggered Flip-Flop 54/74 260
S54/N74LS78 Dual J-K Negative Edge-Triggered Flip-Flop 54/74 2-63
S54/N74L5107 Dual J-K Negative Edge-Triggered Flip-Flop 54/74 2-44
S54/N74LS109 Dual J-K Negative Edge-Triggered Flip-Flop 54/74 256
S54/N74L.S112 Dual J-K Negative Edge-Triggered Flip-Flop 54/74 2-56
S54/N741L.S113 Dual J-K Positive Edge-Triggered Flip-Flop 54/74 259
S54/N74LS114 Dual J-K Negative Edge-Triggered Flip-Flop 54/74 253
S54/N74L.5174 Hex D-Type Flip-Flop with Clear 54/74 2-69
S54/N74LS175 Quad D-Type Flip-Flop with Clear 54/74 2-69
10176 Hex D-Type Master-Slave Flip-Flop ECL 5-29
10231 Dual D-Type Master-Slave Flip-Flop ECL 5-37

4027 Dual J-K Flip-Flop CMOS 7-27



Product No.

Name

NAND/NOR/AND/OR GATES AND BUFFERS

S54/N7428
S54/N7433
S54/N74128
S54/N74LS00
S54/N74LS01
S54/N74LS02
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$54/N74LS30
S54/N74L832
4001

4002

4011

4012

4023

4025

Quad 2-input Positive NOR Buffer

Quad 2-Input Positive NOR Buffer

Quad 2-Input Positive NOR Buffer

Quad 2-Input NAND Gate

Quad 2-Input NAND Gate with Open Collector Qutputs
Quad 2-input Positive NOR Gate

Quad 2-input NAND Gate with Open Collector Outputs
Hex Inverter

Hex Inverter with Open Collector Qutputs

Positive AND Gate with Totem Pole Outputs

Positive AND Gate with Open Collector Qutputs

Triple 3-Input NAND Gate

Positive AND Gate with Totem Pole Outputs

Positive AND Gate with Open Collector Qutputs

Dual 4-Input NAND Gate

Positive AND Gate with Totem Pole Qutputs

Dual 4-input NAND Gate with Open Collector Outputs
Triple 3-Input NOR Gate

8-Input NAND Gate

Quad 2-Input OR Gate

Quad 2-Input NOR Gate

Dual 4-Input NOR Gate

Quad 2-Input NAND Gate

Dual 4-Input NAND Gate

Triple 3-Input NAND Gate

Triple 3-Input NOR Gate

AND-OR/AND-OR-INVERT GATES

S54/N74LS51
S54/N74LS54
S54/N74LS55
INVERTERS
4007

Dual 2-Wide AND-OR-INVERT Gate
4-Wide 2-3-3-2-Input AND-OR-INVERT Gate
2-Wide 4-Input AND-OR-INVERT Gate

Dual Complementary Pair Plus Inverter

INTERFACE ELEMENTS

8718
8T34/DM8834
8738

8T363

LATCHES

S54/N74116
S54/N74176
S54/N74177
S54/N74196
S54/N74197
S9334/N9334
10129

10175

MEMORIES

745200
745206
82508
82509
82S10
82511
825114
828115
825126

Dual 2-Input NAND Gate

Quad Tri-State Transceiver

Quad Bus Transceiver (Open Collector)
Dual Zero Crossing Detector

Dual 4-Bit Latch with Clear
Presettable Decade Counter/Latch
Presettable Binary Counter/Latch
Presettable Decade Counter/Latch
Presettable Binary Counter/Latch
8-Bit Addressable Latch

Quad TTL/IBM Bus Receiver/Latch
Quint Latch

TTL 256X1 RAM

TTL 256X1 RAM

1024X1 Bipolar RAM

576-Bit 64X9 Bipolar RAM

1024X1 Bipolar RAM with Open Collector Outputs

1024X1 Bipolar RAM with Tri-State Outputs

2048-Bit Bipolar ROM (256X8 PROM)

4096-Bit Bipolar ROM (512X8 PROM)

1024-Bit Bipolar Programmable ROM (256X4 PROM) with Open Collector
Outputs
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CMOSs

MSI/TTL
MSI/TTL
MSI/TTL
MSI/TTL

54/74
54/74
54/74
54/74
54/74
54/74
ECL

ECL

54/74

54/74

Bipolar Memory
Bipolar Memory
Bipolar Memory
Bipolar Memory
Bipolar Memory
Bipolar Memory
Bipolar Memory
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2-26
2-28
2-26
2-24
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2-30
2-32
2-24
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2-32
2-24
2-30
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2-24
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7-1

713
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2-38
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Product No. Name

MEMORIES (Continued)

825129 1024-Bit Bipolar Programmable ROM (256X4 PROM) with Tri-State Outputs
10145 ECL 16X4 RAM

MULTIPLEXERS

S54/N74298 Quad 2-Input Multiplexer with Storage

S9312/N9312 8-Input Multiplexer

MULTIVIBRATORS

S54/N74221 Dual Monostable Multivibrator with Schmitt Trigger Inputs

N9601 Retriggerable Monostable Multivibrator

OPERATIONAL AMPLIFIERS

532 Dual Operational Amplifier
REGISTERS
S54/N74178 4-Bit Parallel Access Shift Register

S54/N74179 4-Bit Parallel Access Shift Register

Product Line

Bipotar Memory
ECL

54/74
54/74

54/74
54/74

Linear

54/74
54/74

Page No.
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SALES OFFICES

NORTHEAST REGIONAL SALES
OFFICES

Lexington, Massachusetts 02173
594 Marrett Road Su:te 7-11
Phone: (617) 861-0840
TWX: (710) 326- 6711

Wappingers Falls, New York
* P.0.Box 66
Phone: (914) 297-4074

ATLANTIC STATES REGIONAL
SALES OFFICES

Atlanta, Georgia 30339
Executive Office Suite, #250
6666 Powers Ferry Rd.

Phone: (404) 252-2832

Pompano Beach, Florida 33062
950 Federal Highway
Phone: (305) 782-8225
TWX: (510) 956-9401

Piscataway, New Jersey 08854
255 0ld New Brunswick Rd.
Phone: (201) 981-0123
TWX: (710) 997-9669

Medford, New Jersey 08055
Cedar Brook Building
Taunton Blvd.

Phone: (609) 665-5071
TWX: (510) 683-6291

Rockville, Maryland 20852
11400 Rockville Pike, Suite 304
Phone: (301) 881-5710
TWX: (710) 828-0532

Woodbury, Long Island, New York 11797
20 Crossway Park, North
Phone: (516) 364-0100
TWX: (510) 221-2158

CENTRAL REGIONAL SALES
OFFICES

Birmingham, Michigan 48011
725 S. Adams Road
Phone: (313) 642-0420
TWX: (810) 232-1673

Dallas, Texas 75230
12830 Hillcrest, Suite 207
Phone: (214) 661-1296
TWX: (910) 860-5475

Indianapolis, Indiana 46205
4002 Meadows Drive, Suite L-6
Phone: (317) 545-3232
TWX: (810) 341-3248

Minneapolis, Minnesota 55431
8200 Humboldt Ave., S.
Phone: (612) 884-7451
TWX: (910) 576-2845

Rolling Meadows, Illinois 60008
5105 Tollview Drive
Phone: (312) 259-8300
TWX: (910) 687-0765

NORTHWEST REGIONAL SALES
OFFICE

Sunnyvale, California 94086
465 Mathilda, Suite 301
Phone: (408) 736-7565

(S)(gUITHWEST REGIONAL SALES

Encino, California 91316
15910 Ventura Blvd., Suite 813
Phone: (213) 990-2610
TWX: (910) 495-1772

Irvine, California 92664

2061 Business Center Drlve Suite 214

Phone: (714) 833-8980 o
(213) 924- 1668
TWX: (910) 595-1506

Phoenix, Arizona 85022
12601 N. Cave Creek Rd., Suite 105
Phone: (602) 971-2517
TWX: (910) 950-1299

San Diego, California 92111
6827 Gonvoy Court
Phone: (714) 560-0242
TWX: (910) 335-2086

CANADIAN REGIONAL SALES
OFFICE

Rexdale, Ont., Canada MOW-1H5
282 Belfield Road
Phone: (416) 677-6303
TWX: (610).492-9373
TELEX: 06-968-735

REPRESENTATIVES

COLORADO

« Denver 80237:
Parker/Webster Company
3615 South Tamarac
Phone: (303) 770-1972

CONNECTICUT

« Washington Depot 06794
Kanan Associates

P.0. Box 127
Phone: (203) 868-0513
FLORIDA

+ Altamonte Springs 32701:
WMM Associates, Inc.
505 Tivoli Ct.
Phone: (305) 831-4645

Clearwater 33515:
WMM Associates, Inc.
1822 Drew Street
Phone: (813) 447-2533

Pompano Beach 33060:
WMM Associates, Inc.
1628 E. Atlantic Blvd.
Phone: (305) 943-3091

KANSAS

« Olathe 66061:
B. C. Electronic Sales, Inc.
1015 W. Santa Fe
Phone: (913) 782-6696

MASSACHUSETTS

* Reading 01867:
Kanan Assnclates
100 M:

Phone: (617) 944 8484

MICHIGAN

« Detroit 48224:
Rathshurg Associates, Inc.
16621 East Warren Avenue
Phone: (313) 882-1717

MISSOURI

* Hazelwood 63042:
B. C. Electronic Sales, Inc.
348 Brookes Drive
Phone: (314) 731-1255

NEW MEXICO

« Albuquerque 87110:
The Staley Company, Inc.
2925 Charleston N.E.
Phone: (505) 294-2660

UPSTATE NEW YORK

« Dewitt 13214:
TriTech Electronics, Inc.

P.0. Box C
Phone: (315) 446-2881

OHIO

- Centerville 45459:
Norm Case Associates
P.0. Box 217
Phone: (513) 435-1301

« Fairview Park 44126
Norm Case Associates
P.0. Box 4791
Phone: (216) 3334120

OREGON

« Portland 87221:
Western Technical Sales
2035 S.W, 58th Avenue
Phone: (503) 297-1711

WASHINGTON

« Bellevue 98005:
Western Technical Sales
P.0. Box 9

Phone: (206) 641-3900

DISTRIBUTORS

ARIZONA

« Phoenix 85034:
HamlltnnlAvnet Electronics
26158. 2
Phone: (602) 275 7851

« Phoenix 85034:
Kierulff Electronics
2633 East Buckeye Road
Phone: (602) 273-7331

CALIFORNIA

« Culver City 90230:
Hamilton Electro Sales
10912 W. Washington
Phone: (213) 870-7171

El Segundo 90245:
Liberty Electronics
124 Maryland St.
Phone: (213) 322-8100

Los Angeles 90040:
Kierulff Electronics
2585 Commerce Way
Phone: (213) 685-5511

Mountain View 94041:
Hamilton/Avnet Electronics
575 East Middlefield Road
Phone: (415) 961-7000

Palo Alto 94303:

Kierulff Electronics

3969 East Bayshore Road
Phone: (415) 968-6292

San Diego 92123:
Cramer Electronics
8975 Complex Drive
Phone: (714) 565-1881

San Diego 92123:
Hamilton/Avnet Electronics
8917 Complex Dr.

Phone: (714) 279-2421

San Diego 92123:
Kierulff Electronics
8797 Balboa Avenue
Phone: (714) 278-2112

.

« Sunnyvale 94086:
Cramer Electronics
720 Palomar
Phone: (408) 739-3011

COLORADO

« Denver 80222:
Cramer Electronics
5465 E. Evans Place at Hudson
Phone: (303) 758-2100

« Denver 80216:
Hamilton/Avnet Electronics
5921 N. Broadway
Phone: (303) 534- 1212

CONNECTICUT

+ Hamden 06514:
Arrow Electronics
295 Treadwell Street
Phone: (203) 248-3801

- Georgetown 06829:
Hamilton/Avnet Electronics
643 Danbury Road
Phone: (203) 762-0361

« North Haven 06473:

- Cramer Electronics
35 Dodge Avenue
Phone: (203) 239-5641

FLORIDA

Hollywood 33021:
Hamilton/Avnet Electronics
4020 No. 29th Ave.

Phane: (305) 925-5401

Hollywood 33020:
Schweber Electronics
2830 North 28th Terrace
Phone: (305) 927-0511

Orlando 32805:
Hammond Electronics
911 West Central Blvd.
Phone: (305) 241-6601

GEORGIA

« Atlanta 30340:
Schweber Electronics
4126 Pleasantdale Road, Suite 14
Phone: (404) 449-9170

« Norcross 30071:
Hamilton/Avnet Electronics
6700 Interstate 85 Access Rd.

Suite 2B
Phone: (404) 448-0800

ILLINOIS

« Elk Grove 60007:
Schweber Electronics
1380 Jarvis Avenue
Phone: (312) 593-2740

Elmhurst 60126:
Semiconductor Specialists
195 Spangler Avenue
Elmhurst Industrial Park
Phone: (312) 279-1000

Schiller Park 60176:
Hamilton/Avnet Electronics
3901 No. 25th Avenue
Phone: (312) 678-6310

.

INDIANA

« Indianapolis 46241:
Semiconductor Specialists
P.0. Box 41630, Weir Cook Airport
Phone: (317) 243-8271



KANSAS

« Lenexa 66215:
Hall-Mark Electronics
9006 Rosehill Road
Phone: (913) 888-4747

« Lenexa 66215:
Hamilton/Avnet Electronics
37 Lenexa Industrial Center
9900 Pflumm Road
Phone: (913) 888-8900

MARYLAND

Hanover 21076:
Hamilton/Avnet Electronics
7255 Standard Drive
Phone: (301) 796-5000

Rockville 20850:

Pioneer Washington Electronics
1037 Taft Street

Phone: (301) 424-3300

Rockville 20852:
Schweber Electronics
5640 Fisher Lane
Phone: (301) 881-2970

MASSACHUSETTS

« Burlington 01803:
Hamilton/Avnet Electronics
185 Cambridge Street
Phone: (617) 273-2120

Newton 02159:
Cramer Electronics

85 Wells Avenue
Phone: (617) 969-7700

Waltham 02154:
Schweber Electronics
213 Third Ave.

Phone: (617) 890-8484

.

MICHIGAN

« Detroit 48240:
Semiconductor Specialists, Inc.
25127 W. Six Mile Road
Phone: (313) 255-0300

« Livonia 48150:
Hamilton/Avnet Electronics
12870 Farmington Road
Phone: (313) 522-4700

« Troy 48084:
Schweber Electronics
86 Executive Drive
Phone: (313) 583-9242

MINNESOTA

« Edina 55435:
Hamilton/Avnet Electronics
7683 Washington Ave., S.
Phone: (612) 941-3801

« Minneapolis 55420:
Semiconductor Specialists
8030 Cedar Avenue South
Phone: (612) 854-8844

MISSOURI

« Hazelwood 63042:
Hamilton/Avnet Electronics
364 Brookes Lane
Phone: (314) 731-1144

« St. Louis 63134:
Hall-Mark Electronics
6100 Madison Avenue
Phone: (314) 521-3800

NEW MEXICO

« Albuguerque 87108:
Cramer Electronics
137 Vermont, N.E.
Phone: (505) 265-5767

« Albuquerque 87117:
Hamilton/Avnet Electronics
2450 Baylor Dr., S.E.

(P.0. Box 9081)
Phone: (505) 765-1500

NEW YORK

« Buffalo 14202:
Summit Distributors
916 Main Street
Phone: (716) 884-3450

Farmingdale, L. I. 11735:
Arrow Electronics

900 Broad Hollow Rd.
Phone: (516) 694-6800

Rochester 14623:
Schweber Electronics
2 Townline Circle
Phone: (716) 461-4000

Syracuse 13057:
Hamilton/Avnet Electronics
6500 Joy Road

Phone: (315) 437-2642

Westbury, L.I. 11590:
Hamilton/Avnet Electronics
70 State Street

Phone: (516) 333-5800

Westbury, L.I. 11590:
Schweber Electronics
Jericho Turnpike
Phone: (516) 334-7474

.

.

.

NORTHERN NEW JERSEY

« Cedar Grove 07009:
Hamilton/Avnet Electronics
218 Little Falls Road
Phone: (201) 239-0800

+ Saddiebrook 07662:
Arrow Electronics
285 Midland Avenue
Phone: (201) 797-5800

SOUTHERN NEW JERSEY
AND PENNSYLVANIA

« Cherry Hill, N. J. 08034:
Milgray-Delaware Valley
1165 Marlkress Road
Phone: (609) 424-1300

Moorestown 08057:
Arrow/Angus Electronics
Pleasant Valley Ave.
Phone: (609) 235-1900

Mt. Laurel, N. ). 08057:
Hamilton/Avnet Electronics
113 Gaither Dr.

E. Gate Industrial Park
Phone: (609) 234-2133

CENTRAL NEW JERSEY
AND PENNSYLVANIA

- Somerset, N. J. 08873:
Schweber Electronics
43 Belmont Drive
Phone: (201) 469-6008

NORTH CAROLINA

« Greenshoro 27406:
Hammond Electronics
P.0. Box 21728
Phone: (919) 275-6391

OHIO

- Beechwood 44122:
Schweber Electronics
23880 Commerce Park Road
Phone: (216) 464-2970

Dayton 45459:
Hamilton/Avnet Electronics
118 W. Park Road

Phone: (513) 433-0610

Cleveland 44122:
Arrow Electronics
23500 Mercantile Rd.
Phone: (216) 464-2000

Cleveland 44105:

Pioneer Standard Electronics
4800 East 131st Street
Phone: (216) 587-3600

Kettering 45429:
Arrow Electronics
3100 Plainfield Road
Phone: (513) 253-9176

.

TEXAS

« Dallas 75220:
Cramer Electronics
2970 Blystone Ave.
Phone: (214) 350-1355

Dallas 75207:
Hamilton/Avnet Electronics
4445 Sigma Road

Phone: (214) 661-8661

Houston 77036:
Component Specialties
7313 Ashcroft, Suite 202
Phone: (713) 771-7237

Houston 77019:
Hamilton/Avnet Electronics
1216 West Clay Street
Phone: (713) 526-4661

.

UTAH

« Salt Lake City 84115:
Alta Electronics
2280 S. Main St.
Phone: (801) 486-7227

« Salt Lake City 84119:
Hamilton/Avnet Electronics
647 West Billinis Road
Phone: (801) 262-8451

WASHINGTON

« Bellevue 98005:
Hamilton/Avnet Electronics
13407 Northrup Way
Phone: (206) 746-8750

« Seattle 98108:
Cramer Electronics
5602 6th Avenue, South
Phone: (206) 762-5725

INTERNATIONAL SALES

EUROPEAN
HEADQUARTERS

Signetics International Corp.
Yeoman House, 63 Croydon Road
Penge, London, S.E. 20, England
Phone: (01) 659-2111

FRANCE

Signetics S.A.R.L.
36 Rue de Silly
F92100 Boulogne
Phone: 604-23-07

WEST GERMANY

Signetics GmbH
Dantestr 29
D 8 Miinchen 19
Phone: (0811) 151029/151020

Signetics GmbH
Ernsthaldenstrasse 17
D 7 Stuttgart 80
Phone: (0711) 73-50-61

Signetics GmbH
Eulenkrugstr 81 E
D 2 Hamb
Phone: (0411) 60 -35-242

STOCKING
DISTRIBUTORS

AFRICA

Allied Electronic (PTY) Ltd.
P.0. Box 6090
Dunswart, Transvaal, South Africa
Phone: 52431

AUSTRALIA

Tecnico Electronics
Premier St.
Marrickville, N.S.W. 2204
Phone: 550 411

Tecnico Electronics
2 High St. Northcote
Melbourne, Vic. 3070
Phone: 489-9322

AUSTRIA

Ing. Ernst Steiner
Beckgasse 30
A-1130
Phone: (222) 82-10-605

BELGIUM

Klaasing Benelux S.A.
Avenue de L'Universite 93
1050 Bruxelles
Phone: (02) 49-85-32

BRAZIL

Teleimport Electronica Ltd.
Rua Sta. Ifigenia 402-8° A 10° and
01207 Sao Paulo
Phone: 221-3296

CANADA

« Downsview M36-2K9, Ontario:
Cesco Electronics
24 Martin Ross Avenue
Phone: (416) 661-0220

Downsview, Ontario:
Cramer Electronics
920 Alness Ave.

Unit
Phone (416) 661-9222

« Mississauga, Ontario LAVIH2:
Hamilton/Avnet Electronics
6291 Dorman Rd., Unit 16

Montreal, Quebec:
Cesco Electronics
4050 Jean Talon West
Phone: (514) 735-5511

Montreal H4T-1R2, Quebec:
Hamilton/Avnet Electronics
935 Montee des Liesses
Phone: (514) 331-6443

Ottawa K1Z-5L9, Ontario:
Cesco Electronics

1300 Carling Avenue
Phone: (613) 729-5118

.




« QOttawa, Ontario:
Hamilton/Avnet Electronics
880 Lady Ellen Place
Phone: (613) 725-3071

« Quebec City:
Cesco Electronics
128 St. Vallier St.
Phone: (418) 524-3518

« Vancouver, B.C.:
Bowtek Electric Co. Ltd.
993 West 8th Avenue
Phone: (604) 736-7677

DENMARK

E. Friis-Mikkelsen A/S
Krogshojvej 51
DK-2880 Bagsvaerd
Phone: (01) 986333

FRANCE

Elic 38, Grenoble
8 Av. du Grand Sablon
38700 La Tronche
Phone: (76) 87-67-71

Elic 38, Lyon
156, Av. Gabriel Peri
69120 Vaube en Velin
Phone: (78) 84-38-01

REA-D
57 Rue Henry Litolff
92 Bois Colombes
Phone: 242-5397

R.TF.
73 Avenue Charles de Gaulle
92-Neuilly
Phone: 722-70-40

HONG KONG

Astec Components Ltd.
2nd Floor, Keystone House
6 Hankow Road
Kowloon
Phone: 687-760

ISRAEL

RAPAC Electronics Ltd.
15, Karl Herbst St.
P.0. Box 18053
Tel-Baruch
Tel-Aviv
Phone: 477 115

ITALY

Metroelettronica S.A.S.
Viale Cirene 18
1-20135 Milano
Phone: 546-26-41

JAPAN

Asahi Glass Co., Ltd.
1-2 Marunouchi, 2 Chome
Chiyoda-ku, Tokyo
Phone: 218-5536

NORWAY

A. S. Kjell Bakke
Kjellergt 11
Lillestrom 2000
Phone 71 18 72/71 53 30

SINGAPORE/MALAYSIA

General Engineers Corp. Pte. Ltd.
37 Hill Street
Singapore 1
Phone: 71 042

SPAIN

Ataio Ingenieros, S.A.
Ennque Larreta 10Y12

Madrid
Phone 215/ 35/43

SWEDEN, FINLAND

A. B. Kuno Kéllman
Folkungagatan 16-18
411 02 Gothenburg, Sweden
Phone: 010 46 31 80 30 20

A. B. Kuno Kallman
Sibyllegatan 28, 11443
Stockholm, Sweden
Phone: 08/671711-671595

SWITZERLAND

Omni Ray AG
Dufourstrasse 56
8008 Zurich
Phone: 01/478200

TAIWAN R.O.C.

Dynatek Corp.
92, 3rd Floor, Jen-Ai Rd.
Section 3, Taipei 106
Phone: 713-362

THAILAND/LAOS

Saeng Thong Radio L.P.
199/5 Phayathai Road
Pathumwan Circle
Bangkok 5, Thailand
Phone: 57395

THE NETHERLANDS

Mulder-Hardenberg
Westerhoutpark 1-A
P.0. Box 3059, Haarlem
Phone: (023) 3191 84

UNITED KINGDOM

auarndnn Electronics I.td.
Slack Lane
Derby, Derbyshlre
Phone: Derby 3 26 51

$.D.S. (Components) Ltd.
Hilsea Industrial Estate
Portsmouth, Hampshire
Phone: 6 53 11

Semicomps Ltd.
5 Northfield Industrial Estate
Beresford Ave.
Wembley, Middlesex
Phone: (01) 903-3161

A. M. Lock & Co. Ltd.
Neville Street, Middleton Road
Oldham, Lancashire
Phone: (061) 624-6832

Semicomps Northern Ltd.
42 The Square
Kelso, Roxburghshire
Phone: Kelso 2366

WEST GERMANY

EBV Elektronik GmbH.
Augustenstrasse 79
D 8 Miinc|
Phone: (0811) 52-43-40/48

EBV Elektronik GmbH.
Myliusstrasse 54
D 6 Frankfurt/Main 1
Phone: (0611) 72-04-16/18

EBV Elektronik GmbH.
Scheurenstrasse 1
D 4 Dile:
Phone: (0211) 8 48-46/47

Mirotronic
2 Hamburg 54, Ahornllee 5
Phone: (0411) 560-40-54

EBV Elektronik GmbH
Abraham-Wolf Strasse 48
D 7 Stuttgart-Sonnenberg
Phone: (0711) 765072/ 3

“Miitron” Muller & Co. KG
Postfach 164, Bornstrasse 22

D 28 Bremen 1

Phone: (0421) 31-04-85
Omni-Ray GmbH

67 Ludmgshafen Moltkestrasse

8 Postfacl
Phone: (0621) 51 30 55/56

Distron GmbH
D 1 Berlin 31, Wilhelmsaue 39-41
Phone: (0311) 82-13-064

REPRESENTATIVES

ARGENTINA

Electronica del Atlantico SRL
C. Pellegrini 143, Of. 37
Buenos Aires
Phone: 35-2624

AUSTRALIA

Tecnico Electronics
Premier St.
Marrickville, N.S.W. 2204
Phone: 550 411

Tecnico Electronics
2 High St., Northcote
Melbourne, Vic. 3070
Phone: 489-9322

BRAZIL

Teleimport Electronica Ltd.
Rua Sta. Ifigenia 402-8° A 10° and
01207 Sao Paulo
Phone: 221-3296

CANADA

« Downsview (Toronto), Ontario:
I(aytmmcs I.lmned
1001 F
Phone: (415) 638 5511

« Montreal, Quebec:
Kaytronics Limited
7370 Cote St. Luc Road
Phone: (514) 487-3434

HONG KONG

Astec Components Ltd.
2nd Floor, Keystone House
6 Hankow Road
Kowloon
Phone: 687 760

INDIA

Semiconductors Limited
5th Floor, Radia House
6 Rampart Row
Fort Bombay 1
Phone: 293 667

ISRAEL

RAPAC Electronics Ltd.
15, Karl Herbst Street
P.0. Box 18053
Tel Baruch
Tel-Aviv
Phone: 477 115

JAPAN

Asahi Glass Co. Ltd.
1-2, Marunouchi, 2 Chome
Chiyoda-ku, Tokyo
Phone: 218-5536

NORWAY

A.S. Kjell Bakke
Kjellergt 11
Lillestrom 2000
Phone: 71 18 72/71 53 30

TAIWAN R.O.C.

Dynatek Corporation
92, 3rd Floor, Jen-Ai Road
Section 3, Taipei 106
Phone: 713-362

SWEDEN, FINLAND

A. B. Kuno Kallman
Folkungagatan 16-18
411 02 Gothenburg, Sweden
Phone: 031-803020

A. B. Kuno Kallman
S|byllegatan 28 11443
Stockholm, S
Phone: 08/ 671711 671595

SWITZERLAND

Omni Ray AG
Dufourstrasse 56, 8008 Zurich
Phone: 01/478200

SINGAPORE/MALAYSIA

General Engineers Corp. Pte. Ltd.
37 Hill Street
Singapore 1
Phone: 71 042

THAILAND/LAOS

Saeng Thong Radio L.P.
1995 Phayathai Road
Pathumwan Circle
Bangkok 5, Thailand
Phone: 57395









SERIES 54/74 » SWITCHING PARAMETER MEASUREMENT INFORMATION

TEST CIRCUITS

LOAD CIRCUIT FOR BI-STATE

LOAD CIRCUIT FOR

LOAD CIRCUIT FOR

TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS
TEST POINT Vce
o
TEST <r;ou\n Vee vee .
R
Ry s1
FROM OUTPUT __| FROM OUTPUT
UNDER TEST (sEE NOTE B) FRom ouTPUT Jest UNDER TEST (SEE NOTE B)
o . |
(see noTe i T I SEENOTE A) (SEE NOTE A) T 3: 1ke
s2
= =
NOTES
A, CL includes probe and jig capacitance.
B. All diodes are TN916 or 1N3064.
WAVEFORMS
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
TIMING hd
INPUT 15v HIGH LEVEL 15V 15V
“thold [e— tw
tsetup W
i BOLEEVEL 15V 15V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

OUTPUT CONTROL \
(LOW-LEVEL

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

3v

INPUT . -~
ov ENABLING) N v
ra—1z|.
INPHASE ——Vou JE— e~ 45V §1 ann 2
y WAVEFORM 1 STCLOSED, sy
ouTPUT v praiiinh 52 OPEN 15V !
o VoL
le——tzn :
05V
Von £ Vo
OUT-OF-PHASE 15V 5v WAVEFORM 2 N
ouTeT ~ —‘- — VoL (SEE NOTE C) g; gtg's"eo 18V stanpsz Y
————= CLOSED
NOTES

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabied by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. In the examples above, the phase reiationships between inputs and outputs have been chosen arbitrarily.

E. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zout ~ 5082 and:

For Series 54/74, t, < 7 ns, te < 7ns;
For Series 54S/74S, t, < 2.5 ns, te < 2.5 ns.
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SiljNoLicS

QUADRUPLE 2-INPUT POSITIVE NOR|S5428 N7428
BUFFERS, 50 OHM LINE DRIVER
AND' 75 OHM LINE DRIVER|S3433 N7433

$5428/33/128-A, F, W ® N7428/33/128-A, F 3541 28 N 741 28

DESCRIPTION

These positive NOR buffers are functionally identical to the
5402 and 7402 but are designed to drive highly capacitive
loads with significantly improved dynamic performance.
The devices are directly applicable for use as clock drivers
where the distributed capacitive load is relatively large. In
systems where ‘‘clock skew’’ must be considered, these
devices can simplify clock distribution.

The 5428 and 7428 can drive up to 60 loads at high logic
level or 30 loads at low logic level and still maintain a
7-nanosecond typical propagation delay. The 54128 will
drive 75-ohm and 50-ohm lines, respectively, and in
addition will simultaneously drive 60 loads at a high logic
level or 30 loads at a low logic level.

These buffers are completely compatible with most TTL
and DTL logic families. Typical average power dissipation is
112 milliwatts.

The 5428, 5433 and 54128 devices are characterized for
operation over the full military temperature range of —55°C
to 125°C; the 7428 and 74128 are characterized for
operation from 0°C to 70°C.

SCHEMATIC (Each Buffer)

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION (Top View)

A,FW PACKAGE

T_A_] Vee
5] av
E 48
[11] 4

or
o

2v [7]
2a[5]
28 1]
ono [

v [1] ~
en
18 3]

BESE
5] 3a

positive logic: Y =A + B

5428, 7428, 54128, 74128 (TOTEM POLE OUTPUT)
-O Vce
2
4k ak 600 3 30
oty e
INPUTS :E ak
1 —O OUTPUT Y
o]
VvV
X 4 )
3 340 250
-O GND
Resistor values are nominal in ohms.

5433, 7533 (OPEN COLLECTOR OUTPUT)

O Vee
<
4K a; ak 600
A
O—1q
INPUTS
B AN K
OUTPUT ¥
o
3 250
O GND
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SIGNETICS QUADRUPLE 2-INPUT POSITIVE NOR BUFFERS m S54/N7428, S54/N7433, S54/N74128

RECOMMENDED OPERATING CONDITIONS

5428 7428
PARAMETER UNIT |
MIN TYP MAX | MIN TYP MAX |
Ve Supply voltage 4.5 5 6.5 | 4.75 5 5.25 \ ‘
. High logic level 60 60
N Normalized fan-out from each output Low logic level 30 30
TA  Operating free-air temperature -55 125 0 70 | °C
5433 7433
PARAMETER UNIT
MIN TYP MAX | MIN TYP MAX
Ve Supply voltage 4.5 5 5.5 4.75 5 5.25 \%
VOoH High-level output voltage 5.5 5.5 \
loL Low-level output current 48 48 mA
TA Operating free-air temperature -55 125 0 70 °C
54128 74128
PARAMETER UNIT
MIN TYP MAX | MIN TYP MAX
Ve Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \%
N Normalized fan-out from each output at fow logic level 30 30
I0H High-level output current -29 -42.4 | mA
TA Operating free-air temperature -55 125 0 70 C

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted)

5428, 7428 6433, 7433 54128, 74128 UNIT
PARAMETER !
TesT conoitions' | Min | TYPZ | mAX | MIN | TYPZ |MAX | MIN | TYPZ | MAX
l

VIH High-level input voltage 2 2 2 v
ViL Low-level input voltage 0.8 0.8 0.8 v
Vi Input clamp voltage Vee =MIN, 1j=-12mA -1.5 -1.5 -1.5 \%

Vce=MIN, V=08V,

ce ! 2.4 33

IQH = -2.4mA

Vce=MIN, V=04V,
VOH High-level output voltage 2.4 A

I0H = -13.2mA

Vee=MIN, Vi=04V, 2

10H = MAX
loH High-level output current Vee=MIN, Vi=2v 250 HA

Vece=MIN, Vp=2v,
VoL Low-level output voltage 0.26 0.4 0.4 0.26 0.4 \%

foL =48mA
n Input current at maximum input voltage| Vcc = MAX, V| =55V 1 1 1 mA
IH High-level input current Vce = MAX, V| =24V 40 40 40 uA
TR Low-level input current Vee = MAX, Vi=0.4V -1.6 -1.6 -1.6 mA
los Short circuit output current3 Vce = MAX -70 -180 -70 -180 mA
IcCcH Supply current, high-level output Vee = MAX, See Note 3 12 21 1.8 36 12 21 mA
IccL Supply current, low-level output Vce = MAX, See Note 4 33 57 6.9 13.8 33 57 mA

1For conditions shown as MIN or MAX, use the appropriate value speci under P ing it for the i device type.

2a1 typical values are at Vg = 5V, T = 25°C.

aNot more than one output should be shorted at a time, and duration of the short circuit test should not exceed one second.

NOTES: 3. IccH is measured with all inputs grounded and outputs open.
4. IccL is measured with one input of each gate at 5V, the remaining inputs grounded, and outputs open.

Load circuit and typical waveforms are shown at front of this section,
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SiNoLics

DUAL 4-BIT LATCHES WITH CLEARISH4116

DESCRIPTION

These monolithic TTL circuits utilize D-type bistables to
implement two independent four-bit latches in a single
package. Each four-bit latch has an independent asyn-
chronous clear input and a gated two-input enable circuit.
When both enable inputs are low, the output levels will
follow the data input levels. When either or both of the
enable inputs are taken high, the outputs remain at the last
levels setup at the inputs prior to the low-to-high-level
transition at the enable input(s). After this, the data inputs
are locked out.

The clear input is overriding and when taken low will reset
all four outputs low regardless of the levels of the enable
inputs.

The S54116 is characterized for operation over the full
military temperature range of —55°C to 125°C; the N74116
is characterized for operation from 0°C to 70°C.

FEATURES

® TWO INDEPENDENT 4-BIT LATCHES IN A
SINGLE PACKAGE

® SEPARATE CLEAR INPUTS PROVIDE ONE-STEP
CLEARING OPERATION

® DUAL GATED ENABLE INPUTS SIMPLIFY
CASCADING AND REGISTER IMPLEMENTATION

® COMPATIBLE FOR USE WITH TTL AND DTL
CIRCUITS

® INPUT CLAMPING DIODES SIMPLIFY SYSTEM
DESIGN

2-4

N74116

S54116-N,F,Q ® N74116-N,F
DIGITAL 54/74 TIL SERIES

PIN CONFIGURATION (Top View)

N,Q,F PACKAGE

-2_7] Vce

aab—{2]204

D4 }—{22|2D4

[5) Q3 }—21| 203

o

m
1Q1)s — a1 ];3 D3 }—4 20| 2D3
1D2 |6 — D2 02—3202
102 |7 }—j 02 ' Dz»———EzDz
ipa [s}—{ o3 a1 _Elzm

4v3To

D1 }—{s]201

104 [0} pa @_’73262 o
1]
<

104 [T} aa T_____T_4]1261 z

| 2
13
GND 12 :]‘.CLEAR

positive logic: see function table

FUNCTION TABLE (Each Latch)

INPUTS
OUTPUT
ENABLE
CLEAR 51 G2 | DATA Q
H L L L L
H L L H H
H X H X Qg
H H X X Qg
L X X X L

H = high level, L = low level, X = irrelevant
Qg = the level of Q before these input conditions were established.



SIGNETICS DUAL 4-BIT LATCHES WITH CLEAR = S54116, N74116

FUNCTIONAL BLOCK DIAGRAM (Each 4-bit Latch)

CLEARC(.II 13) |>
& (2, 14) Pj ):
&2 (3, 15) E

»D_ (5,17)
———Om

N

o1 (4, 16)

’_ (7, 19)
Db

6, 18)
D2 (};( :gv

kJ

LJ

(9, 21)
-

(8, 20)

1B
B

E j ) 11, 23)
———'—(‘ D Q4

(10, 22)

RECOMMENDED OPERATING CONDITIONS

PARAMETER ssatie N7atie UNIT
MIN TYP MAX | MIN TYP MAX

Vce  Supply voltage 45 5 55 4,75 5 5.25 \
IOH High-level output current -800 -800 uA
loL Low-level output current 16 16 mA
tw Input pulse width E;:::'e :g :g ns
ol B : .
tsetup Clear inactive-state setup time 8 8 ns
trelease Data release time, high-level data 2 2
thold  Data hold time, low-level data 8 "
TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS DUAL 4-BIT LATCHES WITH CLEAR = S54116, N74116

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted)

PARAMETER TEST CONDITIONS MIN | TYPZ | MAX | UNIT
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \%
V|  Input clamp voltage Vee=MIN, IL=-12mA -1.5 \%
Vece=MIN, Vig=2V,
VOH  High-level output voltage 2.4 3.4 \Y%

ViL=0.8V, IoH=-800uA
Vee=MIN, Vig=2V,

VoL Low-level output voltage 0.2 0.4 \Y
ViL=0.8V, loL=16mA
1] Input current at maximum input voltage Vge = MAX, V=55V 1 mA
61, 52, or clear 40
HH High-level input current Vce = MAX, V=24V MA
Any D 60
G1, G2, or clear -1.6
L Low-level input current  Any D, initial peak Vce = MAX, V| =0.4V -24 mA
Any D, steady-state -1.6
I Short-circuit output t3 Vee = MAX so4116 20 -7 A
ort-circuit output curren = m
os ? ce N74116 -18 -57
Vce = MAX, Condition A 60 100
lcc Supply current mA
See Note 2 Condition B 40 70

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
2a1 typical values are at Voo =6V, Tp = 26°C.
Not more than one output should be shorted at a time.
NOTE 2: With outputs open, Icc is measured for the following conditions:
A. All inputs grounded.
B. All G inputs are grounded and all other inputs are at 4.5V.

SWITCHING CHARACTERISTICS, (vcc=5V, Ta =25°C)

1 FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
| 19 30
PLH Enable Any Q ns
tPHL CL=15pF, 15 22
TPLH RL =400 2 10 15
Data Q ns
PPHL . 12 18
tPHL Clear Any Q 15 22 ns
1tp|_H propagation delay time, low-to-high-level output

[/

PHL
2-6

propagation delay time, high-to-low-level output



SIGNETICS DUAL 4-BIT LATCHES WITH CLEAR » S54116, N74116

TEST CIRCUITS
EOLEVALEN_J_: OF CLEAR, EQUIVALENT OF TYPICAL OF
G1,AND G2 INPUTS DATA INPUTS ALL OUTPUTS
— —Vce
Vee —_———
10002 NOM Vee -
4k NOM
Regq
INPUT _———
INPUT ’ —_
ouTPUT
initial Req =3 k2 NOM
Steady-state Req = 6 k2 NOM
SWITCHING PARAMETER MEASUREMENT INFORMATION Figure 1
LOAD CIRCUIT SWITCHING TIMES FROM DATA INPUTS
N "
- tw-
RL ! _.L—"— tsetup N
DATA '—i—\—/——
FROM OUTPUT INPUT : e o— ov
UNDER TEST (See Note C) | : et D —
ENABLE | 1 [ A | ) 3v
o (oo Jﬂ?{fy | 15V | 1.5V 1.5V : 1.5V f1_5v—_ o
(See Note B) et e |=—tPHL—>
PH L-! tw—n:»! TPHL i vou
SO C A U
———~voL
DATA v
eeriUT MW Mw\z m1.5v f‘ 15V o
| ! | =] e trelease I 1 |=thowd
ENABLE | | Fetsetup »: >|-tm.,p-:< 3v
(see “:&';%T) : 1.5V 15V
r—--ee,—-—-w - . Ne—_—- ov
tPLH —he—>) <—>| TPHL
ouTPUT 1.5V 1.5V
VoL

NOTES
A. Input pulses are supplied by generators having the following characteristics: t, < 10ns, ty < 10ns, PRR = 1 MHz, duty cycle < 50%,
Zout = 50K
B. C, includes probe and jig capacitance.
C. All diodes are TN3064.
D. The other enable input is low.
E. Clear input is high.
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Ei!|lll!tiﬂ5 10-LINE TO 4-LINE AND|S34147

8-LINE TO 3-LINE PRIORITYENCODERS|N74147
S54147/148.B,F W ¢ N74147/1488,F | $94148
DIGITAL 54/74 TTL SERIES|N74148

DESCRIPTION PIN CONFIGURATION (Top View)
These TTL encoders feature priority decoding of the inputs B,F,W PACKAGE
to ensure that only the highest-order data line is encoded.
The 54147 and 74147 encode nine data lines to four-line
(8-4.-2-1) BCD..The implied c!emmal zero condition 'requlres §54/N74147
no input condition as zero is encoded when all nine data
lines are at a high logic level. All inputs are buffered to
represent one normalized Series 54/74 load. The 54148 and a3 hed EI Vee
74148 encode eight data lines to three-line (4-2-1) binary 43
(octal). Cascading circuitry (enable input El and enable 5|2}—o|5 El NC
output EO) has been provided to allow octal expansion
without the need for external circuitry. For all types, data INPUTS{ 6 |3 |—0[6 pl—u] o ouTeuT
inputs and outputs are active at the low logic level. . , s E s
L 8 [s}—s 20—32
INPUTS
FUNCTION TABLE (54147, 74147) 0 e 1o—] +
OUTPUTS
INPUTS OUTPUTS sf—le , go——ﬁg
12 3 45 6 7 8 9|Dc B A ano [2] ?—Bou%m
H H H H H H H H HIH H H H positive logic: see functions table
X X X X X X X X L{L H H L
X X X X X X X L HIL H HH NC—No internal connection
X X X X X X L HH/H L L L
X X X X X L HHHIHL L H
X X X X L HHHHIH L H L
X X XL HHHHMH(H L HH
X XL HHHHMHMH(H H L L S54/N74148
XL HHHHHHMHHH L H
L HHHHHHMHHHHMHL
_ \
4[_‘_-———1 5] vee
H = high logic level, L = low logic level, X = irrelevant 5 (2 s 4 £0 E]Eo
OUTPUTS
6 [3 |— o—J14] Gs
FUNCTION TABLE (54148, 74148) imeoTsy el s esp—u
INPUTS OUTPUTS (=2 s af—5] 3 )
E1 0 1 2 3 4 5 6 7 |A2A1 A0 GS EO (L5 f—o| & zf—]] 2
INPUTS
H X X X X X X X X|HHHHH az[ff—ojaz  1p—{7]1
L HHHHHHMHMHIHHHHL OUTPUTS
L X X X X X X X L]t L L L H A17—°A‘A0°°—E°a
L X X X X X X L HfL L H L H GNDE ? EAO
L X X X X X L HH|L HL L H
L X X X X L HHH|L HHLH
L X X X L HHHHHLLLH positive logic: see function table
L X X L HHHHH|HL H L H
L X L HHHHHMH|HHL L H
L L HHHHMHHMHHHMHTLMH

'
0



SIGNETICS PRIORITY ENCODERS = S54/N74147, S54/N74148

FUNCTIONAL BLOCK DIAGRAMS

54147, 74147 54148, 74148
(1) |>
o {10}
(15) o
= A — 14y
ol 'l/'\ 4 Gs
p c“Z] ;
12) |
e == 5 a0
i) I\ M i
Vv =
K M oy o3 OIS ’—1
i i > :
o 1 = o 'l> l" :
[D + =| 7) a
() o2 % —
oo ~ I‘D ©® ¢ -
@ Vv £
) Ing ?
i > .
o) oo o 1> 4
o8 "'l> ]
s OUTPUT CONTROL
QUTPUT CONTROL
Pin (16) = V¢, Pin (8) - GND Pin (16) = V¢, Pin (8) = GND
Pin (15) = No connection
RECOMMENDED OPERATING CONDITIONS
54147, 54148 74147, 74148
PARAMETER UNIT
MIN TYP MAX | MIN TYP MAX
Vee Supply voltage 45 5 55 475 5 5.25 \
. High logic level 20 20
N Normalized fan-out from any output Low logic level 10 10
TA Operating free-air temperature -b5 125 0 70 °c
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SIGNETICS PRIORITY ENCODERS = S54/N74147, S54/N74148

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE
(Unless Otherwise Noted)

54147 54148
PARAMETER TEST CONDITIONS' 74147 781e8 UNIT
MIN| TYP? [MAX|MIN| TYP?|MAX
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08|V
Vi Input clamp voltage Vee=MIN, 1j=-12mA -1.5 -15| V
. Vee=MIN, ViH=2V,
VoH High-level output voltage VIL=08V, IgH=-800A 24133 24133 \Y
Vee=MIN, ViH=2V,
VoL Low-level output voltage VIL=08V, loL=16mA 0.2 0.4 0.2 04,V
Iy Input current at maximum input voltage Vece=MAX, V=55V 1 1 {mA
. R 0 input _ _ 40
I1H High-level input current Any input except 0 Vecec=MAX, V=24V 40 80 MA
| Low-level input current Qinput Vee = MAX vV =04V -1.6 mA
L P Any input except 0 cc S e -1.6 -3.2
los  Short-circuit output current® Ve = MAX -35 -85 |-35 -85 |mA
| Suppl rrent Vce = MAX, Condition 1 50 70 40 60 |mA
CC  supply curren See Note 4 Condition 2 42 | 62 35 | 55 |mA
NOTES
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

. Al

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

2
3. Not more than one output should be shorted at a time.
4.

. For 54147, 74147, Ig¢ (condition 1) is measured with input 7 grounded, other inputs and outputs open; Icc (condition 2) is measured with all
inputs and outputs open, For 54148, 74148, Icc (condition 1) is measured with inputs 7 and E1 grounded, other inputs and outputs open, lcc

(condition 2) is measured with all inputs and outputs open.

$54147, N74147 SWITCHING CHARACTERISTICS (vcc=5V, Ta = 25°C)

FROM T0
M Y MA UNI
PARAMETER (INPUT) (OUTPUT) WAVEFORM TEST CONDITIONS IN [ TYP X T
PLH In-phase 9 14
Any Any ns
TPHL output CL=15pF, 7 1
tPLH Out-of-phase PL =400 13 19
Any Any ns
tPHL output 10 15
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SIGNETICS PRIORITY ENCODERS » S54/N74147, S54/N74148

S54148, S74148 SWITCHING CHARACTERISTICS (vgc=5V, Ta = 25°C)

PARAMETER (IT\IT’?JZI) (OU.'I;'OPUT) WAVEFORM TEST CONDITIONS MIN | TYP | MAX UNIT
PLH In-phase 10 15
Othru7 | AO, A1, or A2 ns
TPHL output 9 14
tPLH Out-of-phase 13 19
Othru7 |AO, A1, or A2 ns
TPHL output 10 15
tPLH Qut-of-phase 10
0 thru 7 EO ns
PHL output 14
tPLH In-phase Cp = 15pF, 14 21
0 thru 7 GS ns
tPHL output RL =400 12 18 '
tPLH In-phase 10 15
El A0, A1, or A2 ns
TPHL output 10 15
tPLH In-phase 8 12
El GS ns
PHL output 10 15
tPLH In-phase 8 13
El EO ns
TPHL output 13 19

tPLH = propagation delay time, low-to-high level output
tPHL = propagation delay time, high-to-low-level output

NOTE 4: Load circuits and waveforms are shown on page 143.

Load circuits and typical waveforms are shown at the front of this section.
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. - ~ PRESETTABLE DECADE AND [ 54176  N74176
5;_[_|lll!t-ll5 BINARY COUNTERS/LATCHES | S54177 NT4177
$54176-A,F W e S54177-A,F W @ N74176-A,F ® N74177-AF 854] 96 N741 96

DIGITAL 54/74 TTL SERIES | S54197  N74187

DESCRIPTION PIN CONFIGURATIONS (Top View)

These high-speed monolithic counters consist of four DC

coupled master-slave flip-flops which are internally inter- A.F PACKAGES

conr.\ected to provide e'!tr.ter a divide-by-two and a divide- cn E e E Vee
by-five counter or a divide-by-two and a divide-by-eight ]
counter. These counters are fully programmable; that is, the Q¢ E E CLR
outputs may be preset to any state by placing a low on the
count/ioad input and entering the desired data at the data CE 12| Qp
inputs. The outputs will change to agree with the data
inputs independent of the state of the clocks. A E njo
These counters may also be used as 4-bit latches by using QAE 1) B

- the count/load input as the strobe and entering data at the C‘E 5} o
data inputs. The outputs will directly follow the data inputs
when the count/load is low, but will remain unchanged onol7 I 2] ¢4
when the count/load is high and the clock inputs are

inactive.
W PACKAGE

During the count operation, transfer of information to the
outputs occurs on the negative-going edge of the clock pf1 4| B
pulse. The counters feature a direct clear which when taken l [
low sets all outputs low regardless of the states of the Qp |2 EQB
clocks.

CLR}3 12} Cq
FEATURES vee[F ] ono
e DC COUPLED cls 0] C2
® NEGATIVE EDGE-TRIGGERED CLOCKING ac E 3]ea
® PRE-SETTABLE 1 b

cl7 8l A

asynchronous input: Low input to clear sets Qp,
Qg, Qc, and Qp, low.

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-Air Temperature Range Unless Otherwise
Noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

SEE 8280, 8281, 8290, 8291
Data Sheet for Pin-for-Pin Replacement

Load circuit and typical waveforms are shown at the front of this section.
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Sinotics

4-BIT PARALLEL ACCESS SHIFT REGISTERS | $54178

N74178

$54178-A,F W ® N74178-A,F, S54179-B,F, W ® N74179-B,F
DIGITAL 54/74 SERIES

DESCRIPTION

These shift registers utilize fully DC coupled storage
elements and feature synchronous parallel inputs and
parallel outputs. The S54179/N74179 has a direct clear line
and complementary output from the D flip-flop, thereby
differing from the S54178/N74178.

Parallel loading is accomplished by taking the shift input
low, applying the four bits of data, and taking the load
input high. The data is loaded into the associated flip-flop
synchronously and appears at the outputs after a high-to-
low transition of the clock. During loading, serial data flow
is inhibited.

Shift right is also accomplished on the falling edge of the
clock pulse when the shift input is high regardless of the
level of the load input. Serial data for this mode is entered
at the serial data input,

When both the shift and load inputs are low, clocking of
the register can continue; however, data appearing at each
output is fed back to the flip-flop input creating a mode in
which the data is held unchanged. Thus, the system clock
may be left free-running without changing the contents of
the register.

FEATURES

® THREE OPERATING MODES:
SYNCHRONOUS PARALLEL LOAD
RIGHT SHIFT
HOLD (DO NOTHING)

® NEGATIVE-EDGE-TRIGGERED CLOCKING
® DC COUPLING SIMPLIFIES SYSTEM DESIGNS

PIN CONFIGURATION

$54179
N74179

(Top View)

A,F PACKAGES (S54178, N74178)

v
B E—| ] Vee
INPUTS {
A E_TA 8 c—s]c
SERIAL SER INPUTS
IN E_‘ N~ D 2] o
SHIFT
OUTPUT Qp |[s F——n| SHIFT
o m
cLock [] ck opl—w®] op ouTPUT
outPuT ag [(}— QBo¢ —~] Loap
GND [7] L_._:_;| Qc  OUTPUT
W PACKAGE (S54178)
SHIFT O ] ap  ouTPUT
¢ [z}—a B ¢ 5] LOAD
INPUTS
o [}— SIEIR pl—{7] o¢ ouTPUT
vee [ QzH'FT-——-JE GND
8 [}—pck ap 0] g OUTPUT
INPUTS
A %o, 5] cLock
SERIAL
N ] l——-—-——E| QA  OUTPUT
B,F,W PACKAGES (S54179, N74179)
CLEAR [1 5] Vee
CLEAR
8 s c—1# ¢
INPUTS INPUTS
A A o—“] o
SERIAL [—5R7 5] sHiFT
oUTPUT Qa [F}—Ca GD"_"L‘_;l Sp
OUTPUTS
cLoCcK E——o>CK op—{1] op
OUTPUT Qg E—JQBQC 0] LoaD
eND [5] L TIoc ourteur

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

See 8270, 8271
Data Sheet for Pin-for-Pin Replacement

Load circuits and typical waveforms are shown at the front of this section.



Silnotics

DUAL MONOSTABLE MULTIVIBRATORS | QE
WITH SCHMITT TRIGGER I‘NPUTS,"854221

DESCRIPTION

The S54221 and N74221 are monolithic dual multivibra-
tors with performance characteristics virtually identical to
those of the S54121 and N74121. Each multivibrator
features a negative-transition-triggered input and a positive-
transition-triggered input either of which can be used as an
inhibit input.

Pulse triggering occurs at a particular voltage level and is
not directly related to the transition time of the input
pulse. Schmitt-trigger input circuitry (TTL hysteresis) for B
input allows jitter-free triggering from inputs with transi-
tion rates as slow as 1 volt/second, providing the circuit
with excellent noise immunity of typically 1.2 volts. A high
immunity to Vgg noise of typically 1.5 volts is also
provided by internal latching circuitry.

Once fired, the outputs are independent of further transi-
tions of the A and B inputs and are a function of the timing
components, or the output pulses can be terminated by the
overriding clear. Input pulses may be of any duration
relative to the output pulse. Output pulse length may be
varied from 35 nanoseconds to 28 seconds by choosing
appropriate timing components. With Rext = 2k§2 and Cext
= 0, an output pulse of typically 30 nanoseconds is
achieved which may be used as a DC triggered reset signal.
Output rise and fall times are TTL compatible and
independent of pulse length. Typical triggering and clearing
sequences are illustrated as a part of the switching
characteristics waveforms.

Pulse width stability is achieved through internal compensa-
tion and is virtually independent of Vcc and temperature.
In most applications, pulse stability will only be limited by
the accuracy of external timing components,

Jitter-free operation is maintained over the full temperature
and Vgc ranges for more than six decades of timing
capacitance (10pF to 10uF) and more than one decade of
timing resistance (2k£2 to 30k2 for the $54221 and 2k$2 to
40kS2 for the N74221). Throughout these ranges, pulse
width is defined by the relationship: tw(out) = CextRext
In2 ~ 0.7 CextRext. In circuits where pulse cutoff is not
critical, timing capacitance up to 1000uF and timing
resistance as low as 1.4k§2 may be used. Also, the range of
jitter-free output pulse widths is extended if Vg is held to
5 volts and free-air temperature is 256°C. Duty cycles as high
as 90% are achieved when using maximum recommended
RT. Higher duty cycles are available if a certain amount of

pulse-width jitter is allowed.
2-14

$54221-B,F,W ® N742218B,F N 742 2 l

DIGITAL 54/74 TIL SERIES

The variance in output pulse width from device to device is
typically less than *0.5% for given external timing com-
ponents. An example of this distribution is shown in Figure
2. Variations in output pulse width versus supply voltage
and temperature are shown in Figures 3 and 4, respectively.

Pin assignments for these devices are identical to those of
the $54123 or N74123 so that the S54221 or N74221 can
be substituted for the S54123 or N74123 in systems not
using the retrigger by merely changing the value of Rext
and/or Cext.

PIN CONFIGURATION (Top View)

B,F,W PACKAGE

10| 2B

GND| 8 :9] 2A
positive logic: Low input to clear reset Q low and
Q high regardless of d-c levels at A
or B input.
FEATURES

® DUAL VERSION OF HIGHLY STABLE S54121,
N74121 ONE-SHOT ON A MONOLITHIC CHIP

® PULSE-WIDTH VARIANCE IS TYPICALLY LESS
THAN +0.5% FOR 98% OF THE UNITS

o DEMONSTRATES ELECTRICAL AND SWITCHING
CHARACTERISTICS THAT ARE VIRTUALLY
IDENTICAL TO THE S54121, N74121 ONE-SHOT

® PIN-OUT IS IDENTICAL TO THE S54123, N74123

o OVERRIDING CLEAR TERMINATES OUTPUT
PULSE



SIGNETICS DUAL MONOSTABLE MULTIVIBRATORS w S54221, N74221

TIMING COMPONENT CONNECTIONS

FUNCTION TABLE (Each Monostable)

Vee

Rext

1

INPUTS OUTPUTS

CLEAR A

I>r XX |

Q
L
L
L
JL
JL

I I XXTr
< r X IX

Q
H
H
H
o
o

Also see description and switching characteristics

TOCext  TO Rext/Coxt H = high level (steady state)
TERMINAL  TERMINAL L = low level (steady state)
t = transition from low to high level
4 = transition from high to low level
JL = one high-level pulse
LI = one low level pulse
X = irrelevant
RECOMMENDED OPERATING CONDITIONS
S$54221 N74221
PARAMETER UNIT
MIN TYP MAX | MIN TYP MAX
Ve Supply voltage 4.5 5 55 | 4.75 5 5.25 \%
I0H High-level output current -800 -800 MA
1oL Low-level output current 16 16 mA
. . Schmitt input, B 1 1 V/s
dv/dt  Rate of rise or fall of input pulse Logic input, A 1 1 Vs
| Ise width A or B, tw(in) 50 50
nput pulse widt Clear, tw(clear) 20 20 ns
tsetup Clear-inactive-state setup time 15 15 ns
Rext  External timing resistance 1.4 30 1.4 40 39
Cext External timing capacitance 0 1000 0 1000 uF
Rext = 2k§2 67 67 o
Output duty cycle Rext = MAX Rext 90 90 %
Ta  Operating free-air temperature -55 125 0 70 °C
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SIGNETICS DUAL MONOSTABLE MULTIVIBRATORS = S54221, N74221

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE
RANGE (Unless Otherwise Noted)

PARAMETER TEST CONDITIONS! MIN |TYP?| MAX|UNIT
VT+ Positive-going threshold voltage at A input Vce = MIN 1.4 2|V
VT- Negative-going threshold voltage at A input Vee = MIN 08| 1.4 \%
VT+ Positive-going threshold voltage at B input Vee = MIN 1.55 2|V
VT- Negative-going threshold voltage at B input Vee = MIN 0.8|1.35 \%
Vi Input clamp voltage Vee=MIN, 1j=-12mA -15| V
VoH  High-level output voltage Ve = MIN,  IgH = MAX 2.4 3.4 \Y
VoL Low-level output voltage Vee=MIN, gL =MAX 0.2 04| V
] Input current at maximum input voltage Vge = MAX, V=55V 11 mA
| High-level i \ MAX, V|=24V nput A 40 A
igh-level input current = , =2
IH 9 P cc ! Input B, Clear 80 K
Input A -1.6
I Low-level input current Vgee = MAX, V| =04V mA
Input B, Clear -3.2
| oh . 3 v MAX S54221 -20 -55 A
ort-circuit output current = m
0s ce N74221 -18 -55
| Suppl v MAX Quiescent 26 50 A
u current = m
ce PRl ce Triggered 46 80
1For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
2All typical values are at Veg = 5V, Tp = 25°C.
3Not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vg =5V, Ta = 25°C)
FROM TO
1
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN |[TYP | MAX|UNIT
. A Q 45 70
P . ns
LH B Q 35 55
t] A a C 80pF, R 2k %0 80
PHL — = , = ns
B ol ext P ext 40 65
CL = 15pF,
tPHL Clear Q 27| ns
_ R = 40082,
tPLH Clear Q 40| ns
See Figure 1
Cext = 80pF, Rext = 2kQ2 70, 110 | 150
— Cext =0, Rext = 2k2 20| 30 50| ns
tw(out) AorB QorQ ext ext
Cext = 100pF, Rext = 10k§2| 650/ 700 | 750
Cext = WuF, Rext=10k2| 6.5 7 75| ms

1tPLH = Propagation delay time, low-to-high-level output
tpH . = Propagation delay time, high-to-low-level output

tw(out) = Output pulse width
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SIGNETICS DUAL MONOSTABLE MULTIVIBRATORS m» S54221, N74221

TYPICAL CHARACTERISTICSt

DISTRIBUTION OF UNITS

FOR
OUTPUT PULSE WIDTH
Vee =5V
TA=25°C
w
Q
2
ia
«
«
3
Q
Q
o
w
(=]
>
o
2
e
2
g
o
<
w
w
>
=
<
=
w
«
MEDIAN MEDIAN
-0.5% +0.5%
MEDIAN
> 98% OF UNITS

tw(out)—~OUTPUT PULSE WIDTH

FIGURE 2

VARIATION IN OUTPUT PULSE WIDTH
VS
FREE-AIR TEMPERATURE

1%
Vvce =5V
Cext = 60 pF
T Rext = 10kQ
T
a
z 0.5%
]
2
e ]
: 7
3
tw(out) = 420nS,
§ 0% atTa = 26°C
S
= /
g
o
<
7
g -0.5%
2
H
a
-1%
-75  -50  -25 0 25 50 75 100

TA—Free-Air Temperature—°"C

FIGURE 4

Atw(out)—Variation in Qutput Pulse Width

Aty(out)—Variation in Output Pulse Width

VARIATION IN OUTPUT PULSE WIDTH

Vs
SUPPLY VOLTAGE
%
Cext = 60 pF
Rext = 10 kO
Ta=25°C
0.5%

tw(out) ~ 420nS
0% atVee =5V

-0.5%
/

~1%
45 4.75 5 5.25 5.5
Vcc—Supply Voltage—V
FIGURE 3
OUTPUT PULSE WIDTH
VS
TIMING RESISTOR VALUE
10m$
=
oL 11
L1
TmS
= ST =
Cett —4
Ly e — |
P~
Cext I
1068
=0
Cort _J
s
S
Cext T
i |
100nS 7 94'
1= *’Ll =
—Vcc=5v 1
[ TA=25°C | T | [See Note 2 +—>] H
10nS L
1 2 4 7 10 20 40 70 100

Rext—TIMING RESISTOR VALUE—kQ

FIGURE 5

NOTE 2: These values of resistance exceed the maximum recommended for use over the full temperature range of the S54221.

Data for temperatures below 0°C and above 70°C, and for supply volitages below 4.75V and above 5.25V are applicable for the S54221 only.
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SIGNETICS DUAL MONOSTABLE MULTIVIBRATORS ® S54221, N74221

FIGURE 1-SWITCHING PARAMETER MEASUREMENT INFORMATION

td—'w(in)—»j—
—_—_————————— — 3V
BINPUT % N( ov
3v
ouean w4
________ — ov
<—>I—tPLH <—->ttPLH
———————— - VOH
QouTPUT % _\ v
— oL

VoH
QouTpPUT
Ainputislow. ~  Se—— o — — — — — — — — VoL
TRIGGER FROM B, THEN CLEAR—CONDITION 1
T\ —— 3v
B INPUT \ o

l<—- ;srms~—>|
v
CLEAR \—/
———————— — ov

————————— — VoH
QOUTPUT / \
VoL

A INPUT IS LOW

TRIGGER FROM B, THEN CLEAR—CONDITION 2

—— — — 3V

s =l | "
CLEAR 8
\eo — ov

TRIGGERED
o 4N .
NOT TRIGGERED |<—>hw(out)V°L

A input is low

CLEAR OVERRIDING B, THEN TRIGGER FROM B

B INPUT

QOoUTPUT \

FROM OUTPUT
UNDER TEST

NOTES

C. C_ includes probe and jig capacitance.
D. All diodes are 1N916 or 1N3064.

(See Note D)

CL
{See Note C)

B INPUT

i<—-—>5ons—>|
|<—>5ons—->| v

CLEAR Sk %
—— e e ——— OV

QOUTPUT

A INPUT IS LOW

TRIGGERING FROM POSITIVE TRANSITION OF CLEAR

| twlin)—3 av
A INPUT ss %
————————— ov
1—380n8——->l
3v

CLEAR \‘ /
—————— ov

PLH —j—]

——————— VoH
QouTPUT ?( S‘;
Vou

|| tPHL
_ l— VoH
Q@ ouTPUT % ;F
PHL—— . T T T = VoL
B input is high

TRIGGER FROM A, THEN-CLEAR

— — — - VoH
QouTPUT % 5&
Vou

4 >
| wlout) |

| twlout) | Vou
QouTPUT Sk 2{
— — — VoL

B and clear inputs are high

TRIGGER FROM A

Vee

LOAD CIRCUIT

A. Input pulses are supplied by generators having the following characteristics: t, < 7 nS, tf < 7 nS, PRR < 1 MHz, and 25,1~ 50 Q.
B. All measurements are made between the 1.5V points of the indicated transitions.
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SHNEHES o it i 4208

$54298-B,F W ® N74298-B,F
DIGITAL TTL/MSI SERIES

DESCRIPTION PIN CONFIGURATION (Top View) ‘
These mono.lithic qua.druple two-it\put multiplfexers with B,F.W PACKAGES
storage provide essentially the equivalent functional capa-
bilities of two separate MSI functions 54157/74157 and _ BzE 6] Vee
54175{74175 in a single 16-pin package. l
A2 E 15 Qa
When the word-select input is low, word 1 (A1, B1,C1, D1)
is applied to the flip-flops. A high input to word select will Al r_ﬂ 1f Qg ‘
cause the selection of word 2 (A2, B2, C2, D2). The DATA b a OUTPUTS |
selected word is clocked to the output terminals on the npuTs § BT LA i1
negative-going edge of the clock pulse. cals EI o
Typical power dissipation is 195 milliwatts. The 54298 is p2 G 1] cLock
characterized for operation over the full military tempera-
ture range of —55°C to 125°C; the 74298 is characterized Up1[7 10 sr‘sNLcl)s?:ET)
for operation from 0°C to 70°C.
I DATA
eno[e] I inpuT
Cq
FUNCT'ON TABLE logic: see function table
INPUTS OUTPUTS
WORD H = high level (steady state)
SELECT CLOCK Q Q Q Q L = low level (steady state)
A B c D X = irrelevant (any input, including transitions)
i = transition from high to low level

L ' Al B1 ¢ D1 A1, A2, etc. = the level of steady-state input at A1, A2, etc.

H { A2 B2 C2 D2 Qppg Qg etc. = the level of Q,, Qp, etc. entered on the last

X H QAO QBO QCO O‘DO transition of the clock input.

FUNCTIONAL BLOCK DIAGRAM

(3)
Al
(10)
o D (15)
WORD
SELECT —°>" —s [o0a
—op> €K
(2) >
A2 .
(4)
B10:
- (14)
o———o[> s —oag
(1)
o B20 4—op> ck
OD . . . Dynamic input
R
activated by a transition from 610(9)
f -l (13)
a high level to a low level D s oac
5
czo( ) —O[> CK
R
) —
D1O——————— (12)
_°> s - oap
202 $—Op> CK
R
cl‘H) N
CLOCK
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SIGNETICS QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE = S54298, N74298

RECOMMENDED OPERATING CONDITIONS

PARAMETER 54298 74298 UNIT
: MIN TYP MAX | MIN TYP MAX
Vce Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \%
N Normalized fan-out from each output l:;%: llgs:z ::;:: fg 33
tw  Width of clock pulse, high or low level 20 20 ns
tsetup Setup time ‘IIDVata 15 15 ns
ord select 25 25
thold Hold time \?VZ:Z select g g ns
Ta  Operating free-air temperature -b5 125 0 70 °c
ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted)
PARAMETER TEST CONDITIONS' MIN | TYPZ | MAX | UNIT
VIH High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 \%
\ Input clamp voltage Vce = MIN, I =-12mA -1.5 \
VOH High-level output voltage Vce = MIN, loH = -800 uA 2.4 3.2 \%
VoL Low-level output voltage Vee = MIN, loL = 16mA 04 \
1y Input current at maximum input voltage Vee = MAX, V| =5.5V 1 mA
liH High-level input current Vge = MAX, V) = 2.4V 40 | MA
ITH Low-level input current Vce = MAX, V| =0.4V -1.6 mA
los Short-circuit output current3 ‘Vcc =MAX 54298 -2 ~o7 mA
74298 -18 -57
Icec Supply current Ve = MAX, See Note 2 39 65 mA

TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
2l typical values are at Vg = 5V, T = 25°C.
Not more than one output should be shorted at a time.
NOTE 2: With all outputs open and all inputs except clock low, igg is measured after applying a momentary 4.5V, followed by ground, to the
clock input.

SWITCHING CHARACTERISTICS, (vgc =5V, Ta = 25°C, N = 10)

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
tPLH  Propagation delay time, low-to-high-level output CL=15pF, R =400Q 18 27
ns
tPHL  Propagation delay time, high-to-low-level output 21 32

Load circuit and typical waveforms are shown at the front of this section.
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SCHOTTKY CLAMPED TRANSISTOR-TRANSISTOR LOGIC

SERIES 54LS/74LS

FOR LOW POWER, HIGH PERFORMANCE DIGITAL SYSTEMS

DESCRIPTION

The Series 54LS/74LS Schottky TTL family features both
Schottky-barrier-diode inputs and emitter inputs and
utilizes full Schottky-barrier-diode clamping to achieve
speeds comparable to Series 54/74 at one-fifth of the
power. They retain the desirable features of, and are
completely compatible with, most of the popular saturated
logic circuits. Schottky TTL circuits currently offer the
best speed-power product of any high-speed logic family.

Schottky-barrier-diode clamping prevents transistors from
achieving classic saturation and thereby effectively elimi-
nates excess charge storage and subsequent recovery times.
These recovery times contribute significantly to overall
propagation delays experienced with saturated digital-logic
circuits.

Series 54L.S/74LS circuits are completely compatible with
the Series 54/74, Series 54H/74H, and Series 54S/74S TTL
logic families. Ease of use and compatibility with other
TTL families result in flexibility of choice within the
speed-power ranges offered (Series 54/74, 54H/74H,
54LS/74LS, 54S/74S) to achieve highly efficient system
grading to specific performance requirements.

Definitive specifications are provided for operating charac-
teristics over the full military temperatures range of —55°C
to 125°C for Series 54LS circuits and over the temperature
range of 0°C to 70°C for Series 74LS circuits.

FEATURES

LOW-POWER, HIGH-SPEED OPERATION

® 9.5ns TYPICAL GATE PROPAGATION DELAY TIME

® 2mW PER-GATE POWER DISSIPATION AT 50% DUTY
CYCLE — SPEED-POWER PRODUCT = 19pJ TYP.

® 45MHz TYPICAL J-K FLIP-FLOP MAXIMUM CLOCK
FREQUENCY (DC COUPLED)

EASE OF SYSTEM DESIGN

® FULLY COMPATIBLE WITH SERIES 54/74, 54H/74H
AND 548/748 TTL (INCLUDING MSI/LSI), AND
MOST DTL

® SCHOTTKY-DIODE CLAMPED INPUTS SIMPLIFY
SYSTEM DESIGN

® TERMINATED, CONTROLLED-IMPEDANCE LINES
NOT NORMALLY REQUIRED

® LOW OUTPUT IMPEDANCE: PROVIDES LOW AC
NOISE SUSCEPTABILITY — DRIVES HIGHLY
CAPACITIVE LOADS

DIGITAL 54/74 TIL SERIES

SPEED-POWER RELATIONSHIPS
OF DIGITAL IC FAMILIES#

== =FR——FH
[—Vce =5V Diagonal lines are lines of ay
|__Ta=25C. constant speed-power product {11}
400 the amounts have no ifi
2
i
g
g
vl
o
k- 100
g o=
5 N
2 AN —
a0 TL
£ Sertes EO NN \\ CL=15pF
z 54L TTL \
8 [ CL = 50pF N T
€ N Series
£ L N R 54H TTL
& 10 = —_ — Cp = 26pF
2 AN
e SN
&
% 4 Series 54LS TTL AN N
g CL = 15pF AN
<
ries 545 \
CL = 15pF N
) L
0.1 04 1 4 10 40 100

Typical Power Dissipation—mW

*Tvpical saturated logic gate from the indicated families.

IMPROVED CIRCUIT PERFORMANCE
® SWITCHING TIMES VIRTUALLY INSENSITIVE TO
POWER SUPPLY AND/OR TEMPERATURE
VARIATIONS
® POWER DISSIPATION REMAINS RELATIVELY LOW
AT OPERATING FREQUENCIES UP TO 30MHz
® HIGH FAN-OUT:
20 54L8/74LS LOADS (OR 10 54/74 LOADS) AT
THE HIGH LOGIC LEVEL
10 54L8/74LS LOADS (OR 2.5 54/74 LOADS) AT
THE LOW LOGIC LEVEL
20 54L.S/74LS LOADS (OR 5 54/74 LOADS) AT
THE LOW LOGIC LEVEL OVER THE 0°C TO
70°C TEMPERATURE RANGE

UNUSED INPUTS OF POSITIVE-AND/NAND
GATES

For optimum switching times and minimum noise suscep-
tibility, unused inputs of AND or NAND gates should be
maintained at a voltage greater than 2.7V, but not to
exceed the absolute maximum rating of 5.5V. This elimi-
nates the distributed capacitance associated with the
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SERIES 54L.S/74LS SCHOTTKY CLAMPED TRANSISTOR TRANSISTOR LOGIC

floating input emitter, bond wire, and package lead, and
ensures that no degradation will occur in the propagation
delay times. Some possible ways of handling input emitters
are:

a. Connect unused inputs to an independent supply
voltage. Preferably, this voltage should be between
2.7V and 3.5V.

b. Connect unused inputs to a used input if maximum
fan-out of the driving output will not be exceeded.
Each additional input presents a full load to the
driving output at a high-level voltage but adds no
loading at a low-level voltage.

c. Connect unused inputs to Vgg through a 1k$
resistor so that if a transient which exceeds the 5.5V
maximum rating should occur, the impedance will be
high enough to protect the input. One to 25 unused
inputs may be connected to each 1k{2 resistor.

d. Connect unused inputs to the output of an inverter
that has its input grounded.

INPUT-CURRENT REQUIREMENTS

Input-current requirements reflect worst-case Vgc and
temperature conditions. Each input of the multiple-emitter
input transistors requires a maximum of 0.36mA out of the
input at a low logic level which is defined as 1 normalized
load. Each input requires current into the input at a high
logic level. This current is 20uA maximum for each emitter.
Currents into the input terminals are specified as positive
values.

FAN-OUT CAPABILITY

Fan-out (N) reflects the ability of an output to supply
current to a number of normalized loads at a high logic
level and to sink current at the low logic level. At the high
logic level, each standard output is capable of supplying
current to drive 20 Series 54LS or 74LS loads (NH = 20).
Currents out of the output are specified as negative values.
At the low logic level, each standard Series 54LS output is
capable of sinking current from 10 Series 54LS loads (N|_ =
10) over the full operating free-air temperature range of
—55°C to 125°C, and each standard Series 74LS output is
capable of sinking current from 20 Series 74LS loads (N|_ =
20) over the operating free-air temperature range of 0°C to
70°C.
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SERIES 54L.8/74LS » SWITCHING PARAMETER MEASUREMENT INFORMATION

TEST CIRCUITS

LOAD CIRCUIT FOR BI-STATE
TOTEM-POLE OUTPUTS

LOAD CIRCUIT FOR
OPEN-COLLECTOR OUTPUTS

LOAD CIRCUIT FOR
THREE-STATE OUTPUTS

TEST POINT Vce
TEST POINT Vee AL
Vee
RL
s1
FROM OUTPUT ___ | e RL FROM OUTPUT
UNDER TEST (se€ noTEB)] UNDER TEST (SEE NOTE B)
FROM OUTPUT TEST
i UNDER TEST POINT
o L L L Sl Soke
(SEE NOTE A) “T~ T (SEE NOTE C) (SEE NOTE A) (SEE NOTE A) T~ :»
|
| =
= = 4:
s2
< L
NOTES
A. CL includes probe and jig capacitance.
B. All diodes are 1TN916 or 1N3064.
C. C1 (30 pF) is used for testing Series 54L/74L devices only.
WAVEFORMS
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
TIMING v
INPUT 13v rl'J?_*s'ELEVE" 13v 1.3V
= thola [e— W
tsetup w
DATA
INPUT EOVeEEVE 13v 1.3v
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

INPUT

OUTPUT CONTROL \
{LOW-LEVEL

ENABLING)

K -3V

f—1z|.
— g e
WAVEFORM 1 . 1.3v
(SEE NOTE D) $2 OPEN

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

13v

—_———— v

S1 AND S2

— —VoH
INPHASE ° CLOSED - 1sv
OUTPUT
Vou oL
[-—1ZH- Y
05V
v £ v
OH OH
OUT-OF-PHASE 13v 13V WAVEFORM 2 S10PEN, 1.3V X ~ 15V
ouTPUT (SEE NOTE D) $2 CLOSED S1AND S2
———Vor ————=0 CLOSED
NOTES

D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

E. In the examples above, the phrase relationships between inputs and outputs have been chosen arbitrarily.

F. AIll input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zout ~ 5052 and tr < 15 ns, t < 6 ns.
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LOW POWER SCHOTTKY | S54LS00 N74LS00

POSITIVE NAND
GATES HEX INVERTERS ggztg% :;ﬁ%

FEATURES

® TYPICAL PROPAGATION TIME — 25ns
@ Cp = 15pF

PIN CONFIGURATION (Top View)

S54LS-AF.W e N74LS-AF | 6541520 N74LS20
DIGITAL 54/74 TTL SERIES | $541.S30 N74LS30

® TYPICAL POWER DISSIPATION — 2mW PER
GATE @ 50% DUTY CYCLE

® LOGICALLY AND MECHANICALLY IDENTICAL TO
THE SERIES 54/74 EQUIVALENTS

positive logic: Y = ABCD

A,F,WPACKAGE
S$541L.500, N74LS00 S$54L.804, N74LS04 S54L810, N74LS10
QUADRUPLE 2-INPUT NAND GATES HEX INVERTERS TRIPLE 3-INPUT NAND GATES
1a [1] 0] vee 1A Ejj ] vee 14 [ 4] vee
18 E@ 3] 4B 1v [7] ‘5—\—3} 6A 1B Eﬂj_‘_ﬂ e
v 3] @E aA 2A E—J% ¢ 2] &v 2a [3] 2] 1v
2a [3] [11] v 2y E——? ?— 1] sa 28 [4] [11] 3c
28 E@ E 38 3a E"—'_‘& 0] 5v 2c E 0] 38
2v [¢] @Fﬂ 3A av [(}—7 5“3 4 2v [5] BES
o [7] BE% anp [7] T T5] av eno [7] 5] av
positive logic: Y = AB positive logic: Y = A positive logic: Y = ABC
S541L.820, N74L.S20 S541L.830, N74L.S30
DUAL 4-INPUT NAND GATES 8-INPUT NAND GATES

1a [ [14] vee 'NE 4] Ve

18 [2] 5] 20 e [2] 5] ne

ne [3] 2] 2¢ clz 2] W

1c [4] 1] nc o [4] 1] ¢

10 [3] 0] 28 E E—] 0] NC

1v [e] :9] 2A E E_J_I 5] ne

anp [7] T3] 2v ano [7] 5] v

positive logic: Y = ABCDEFGH
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SIGNETICS POSITIVE NAND GATES/HEX INVERTERS m S54L.500/04/10/20/30, N74L.S00/04/10/20/30

RECOMMENDED OPERATING CONDITIONS

S54LS00 N74LS00
S541.504, S54LS10 N74LS04, N74LS10
PARAMETER $541.520, S54L.S30 N74LS20, N74LS30 UNIT “
MIN | TYP | MAX MIN | TYP | MAX i
Ve Supply voltage 45 5 55 4,75 5 5.25 \% ‘
. High logic level 20 20
N Normalized fan-out from each output Low logic level 10 20
Ta  Operating free-air temperature -55 125 0 70 °c

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted

54LS00 74LS00
54LS04, 54L.S10 74LS04, 74LS10
1 ’ (]
PARAMETER TEST CONDITIONS 541520, 54LS30 74LS20, 74LS30 UNIT
MIN [TYP2|MAX |MIN [TYPZ |MAX
ViHq High-level input voltage 2 0.8 2 \%
ViL Low-level input voltage -1.5 08| Vv
7 Input clamp voltage Vce =MIN, 1} =-18mA -15| V
. _ _ ViL=07V| 25| 34
VOH High-level output voltage Vce =MIN,  1oH = -400uA ViL = 0.8V 27 | 34 \
loL = 4mA 0.4
| = = \
VoL Low-level output voltage Vee=MIN, Vig=2V 1oL = 8mA 05
|,  I|meutcurrentat VGe = MAX, V| =55V 0.1 0.1] mA
maximum input voltage
lt4  High-level input current Vce = MAX, V=27V 20 20{ pA
lfL  Low-level input current Vce = MAX, V| =0.4V -0.36 -0.36] mA
los  Short-circuit output current3 Vce = MAX -6 -40 | -5 -42| mA
Supply current, outputs high R
. = 02 | 0.4 0.2 04 mA
lccH (average per gate) Vee = MAX, All inputs at ({V
Supply current, outputs low .
= t . 1.1 0.6 1.1 A
lccL (average per gate). Ve = MAX, Allinputsatb 0.6 m

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

2l typical values are at Ve = 5V, Ta = 25°C.

3Not more than one output shouid be shorted at a time.

SWITCHING CHARACTERISTICS V=5V, Ta=25°C

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
tpLH  Propagation delay time, low-to-high-level output 9 20 ns
PHL Propagation delay time, 54/741.500, 04, 10, 20 CpL=15pF, RL=2kQ 10 20 ns

high-to-low-level output  54LS30, 74LS30 25 35

Load circuits and typical waveforms are shown at the front of this section.
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uanp cLDWCPOWER SCHOTIKY | S54LS01 N74LSOT
H OPEN COLLECTOR OUTPUTS | sagrsps 1aLsos

S54LS-A,F,W @ N74LS-AF | 654122 N74LS22

GHNOLCS rosrye

DIGITAL 54/74 SERIES
PIN CONFIGURATION (TOP VIEW)
$54L.501, N74LS01 A.FW PACKAGE $54L503, N74LS03
QUADRUPLE 2-INPUT NAND GATES QUADRUPLE 2-INPUT NAND GATES
1Y |1 E Vee 1A E E Vee
1A [2 E 5] 4y 18 2] ] 48
18 [3 @E 48 1Y E‘@ 2] 4A
2v[e E an 2al4 E ay
N E [10] 3v 28 [5] [10] 38
. 23'_?_1 @E 38 2y E@ BE
ano[7 5] 3 anp[7] 8] av
positive logic: Y = AB positive logic: Y = AB
S54L.805, N74LS05 S541.822, N74L822
HEX INVERTERS DUAL 4-INPUT NAND GATES
1a[q] 4] Vee 1a [1] 4] Vee
1YEE 5] 64 18 [2] E 20
2a[3] EE 3% NC E 2] 2c
ZYEE 1] 5 1c [4] [11] ne
3a[s] ﬂ@ 5Y 10 [5] 0] 28
3YE§ 5] 4a 1v [¢] ;| 2A
ono[7] ﬂ:ﬂ ay ano 7] ] 2v
positive logic: Y = A positive logic: Y = ABCD ~ NC—No internal connection

FEATURES

® TYPICAL PROPAGATION TIME — 16ns @ C_ = 15pF
® TYPICAL POWER DISSIPATION — 2mW PER GATE @ 50% DUTY CYCLE
® LOGICALLY AND MECHANICALLY IDENTICAL TO THE SERIES 54/74 EQUIVALENTS

RECOMMENDED OPERATING CONDITIONS

S54L.501, S54LS03 N74LS01, N74LS03
PARAMETER S54LS805, $541.822 N74LS05, N74LS22 UNIT
MIN | TYP MAX | MIN | TYP MAX
Ve Supply Voltage 45 5 55 475 5 5.25 \
N Normalized fan-out from each output 10 20
Ta Operating free-air temperature -55 125 0 70 °c
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SIGNETICS POSITIVE NAND GATES/HEX INVERTERS = S54LS01/03/05/22, N74LS01/03/05/22

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted)

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.
2an typical values are at Voo =56V, Tp = 25°C.

SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tPLH Propagation delay time, low-to-high-level output CL=15pF, RL=2KQ 17 32 ns
tPHL Propagation delay time, high-to-low-level output 15 28 ns

Load circuit and typical waveforms are shown at the front of this section.

2-27

54LS01, 54LS03 | 74LS01, 74LS03
PARAMETER TEST CONDITIONS' 541505, 541.822 | 741L.S05, 74LS22 - ‘
MIN | TYP2 | MAX | MIN| TYP2| MAX I
ViH High-level input voltage 2 2 \Y% i
ViL Low-level input voltage 0.8 0.8 \%
| Input clamp voltage Vee =MIN, [ =18 mA -1.5 -1.5 \Y
ViL=0.7V 100
IoH  High-level output current Vee=MIN, Vo =55V I MA
V=08V 100
loL =4 mA 0.4
VoL Low-level output voltage Vee=MIN, Vig=2V oL \%
loL =8 mA 0.5
Input current at
1] maximum input voltage Vee=MAX, V=565V 0.1 0.1 | mA
HH High-level input current Vce=MAX, V| =27V 20 20 | WA
liL Low-level input current Vce=MAX, V=04V -0.36 -0.36 | mA
C
ICCH ?:/';‘r’;‘;:::re;‘:t'e‘;”tp“ts high | /o = MAX, All inputs at 0 V 02| 04 02| 04| mA
IceL fa‘i/‘;f;‘;::;e;‘:t'e‘;“tp“ts oW 166 = MAX, All inputs at § V 06 | 1.1 06| 1.1 mA



LOW POWER SCHOTTKY QUADRUPLE
Ei!lnl!tins 2-INPUT POSITIVEQNOR GATES S$941502
S54LS-A,F,W @ N74LS-A F N 74'-802

DIGITAL 54/74 TTL SERIES

FEATURES PIN CONFIGURATION (Top View)
e TYPICAL PROPAGATION TIME — 10ns W PACKAG
{ @ Cp = 15pF A,F,W PACKAGE
| e TYPICAL POWER DISSIPATION — 2.75mW PER
i GATE @ 50% DUTY CYCLE v 1] vee
e LOGICALLY AND MECHANICALLY IDENTICAL TO 1a [z 1 e
SERIES 54/74 EQUIVALENTS
1B {3 @E 4B
2v [{— 7] a
GND |7 8{ 3A
positive logic: Y = A+B

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise

Noted)
S541.502 N74LS02
PARAMETER TEST CONDITIONS! UNIT
MIN |TYP2 | MAX [MIN |TYP2| MAX
V|H High-level input voltage 2 2 \%
Vip Low-level input voltage 0.8 08| V
V) Input clamp voltage Vee = MIN, I =-18 mA ' -15 -15| V
VOH High-level I Ve =MIN, |§ sooua VILTOTVI 281 34 v
igh-level output voltage = ) = -
OH P 9 cc OH “ ViL=08V 27 | 34 \
VoL Low-level v Vee=MIN, Viy=2y  ObT4mA 04 v
L Low-level output voltage = , =
0 9 ce H oL =8mA 05| v
Input current at
I . . Vece=MAX, V=565V 0.1 0.1 | mA
maximum input voltage
ItH  High-level input current Vee=MAX, V=27V 20 20 | nA
IiL  Low-level input current Vee=MAX, V=04V -0.36 -0.36 | mA
los Short-circuit output current3| Ve = MAX -6 -40| -5 -42 | mA
Supply current, outputs high
IccH Ve = MAX, Allinputsat 0 V 0.4 0.8 0.4 0.8 | mA
(average per gate)
Supply current, outputs low
PPy P Vee = MAX, All inputs at 5 V 0.7 | 1.35 0.7 | 1.35 | mA

L
(average per gate)

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

2All typical values are at Vo =5 V, Ta = 25°C.
Not more than one output should be shorted at a time.
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SIGNETICS QUADRUPLE 2-INPUT POSITIVE NOR GATES = S54L.502, N74L.S02

RECOMMENDED OPERATING CONDITIONS

S541L.502 N74LS02
PARAMETER UNIT
MIN TYP | MAX | MIN TYP | MAX
Vg Supply voltage 45 5 5.5 4,75 5 5.25 \%
) High logic level 20 20 g
N Normalized fan-out from each output Low logic level 10 20
TaA  Operating free-air temperature -55 125 0 70 °c
SWITCHING CHARACTERISTICS (Vcc=5V, Ta =25°C)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tPLH Propagation delay time, low-to-high-level output CL=156pF, RL=2kQ 10 20 ns
PHL Propagation delay time, high-to-low-level output 10 20 ns

Load circuit and typical waveforms are shown at the front of this section.
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LOW POWER SGHOwT'II'_Ilgn $54L508 N74LS08
POSITIVE AND GATES
TOTEM POLE OUTPUTS SHLSTT N74LS11

PIN CONFIGURATIONS (Top View)

S54LS-A,F,W @ N74LS-A F
DIGITAL 54/74 TTL SERIES

$54LS21 N74LS21

A,F,W PACKAGE
S54/N74LS08 S54/N74LS11 S54/N74LS21
Al ] Ve 1a [1] ] vee 1a [l ] Vee
18 2@ 5] 48 18 [2] Em 18 [z [15] 20
v 5] @EILA 2a 3] 2] 1v Ne [ 2] 2¢
2AE 1] 4y 2B |4 EI 3C 1C |4 E NC
28 5@ 0] 3B 2CE [10] 38 1o[s Eza
2v [& @9 A 2v[e BENEEN BE
ano[7] 5] av  eno [7] Zlav ono [7] E 2v
TABLE 1-SUPPLY CURRENT
54/74L.808 54/74L811 54/74LS21
PARAMETER UNIT
MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX
IccH Total with outputs high 24 | 44 1.8 | 3.6 12} 24 mA
lccL Total with outputs low 6.8 | 88 33| 6.6 22 | 44 mA
lcc  Average per gate (60% duty cycle) 0.85 0.85 0.85 mA
RECOMMENDED OPERATING CONDITIONS
541.808/11/21 74L508/11/21
PARAMETER UNIT
MIN TYP | MAX MIN TYP | MAX
Vce  Supply voltage 4.5 5 5.5 4.75 5 5.25 \
loH High-level output current -400 —-400 MA
loL  Low-level output current 4 8 mA
TA Operating free-air temperature —55 125 0 70 °c

2-30



SIGNETICS POSITIVE AND GATES = S54/N741.S08, S54/N74LS11, S54/N74LS21

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted

1 LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN{ TYPZ |MAX
ViH High-level input voltage 2 0.8 \ }
. 54 Family - 0.8
ViL  Low-level input voltage 74 Family 08 Y
Vi Input clamp voltage Vce =MIN, | =+18mA -15 \%
. Vee =MIN, Vig=2V 54 Family 25 34
VoH High-level output voltage 10K = MAX 74 Family 27 34 \
Vcee =MIN, VL = VL MAX. 54 Family 0.25 0.4
VoL Low-level output voltage IoL = MAX 74 Family 0.35 05
1,  Inputcurrentat Vee = MAX, V| = 5.5V 0.1 mA
maximum input voltage
. . N VIH = 2.4V
IiH  High-level input current Vcee = MAX Vig =2.7V 20 MA
. _ ViL =0.4V
Il Low-level input current Vce = MAX ViL =05V —0.36 mA
Short circuit _ 54 Family -6 —40
los output current3 Vee =MAX 74 Family -5 —-42 mA
Icc  Supply current Vce = MAX See Table 1 mA
1For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions.
2All typical values are at Ve = 5V, T = 25°C.
3Not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS Vcg =5V, Ta=25°C
PARAMETER TEST S54/N74L508,11,21 UNIT
CONDITIONS
MIN TYP | MAX
tpLH Propagation delay time, low-to-high-level output Cy = 15pF 12 24 ns
tpHL Propagation delay time, high-to-low-level output RL =2k 12 24 ns

Load circuit and typical wave forms are shown at the front of this section.
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LOW POWER SCHOTTKY POSITIVE AND | S$54LS09
GATES WITH OPEN COLLECTOR OUTPUTS [ N74LS09

PIN CONFIGURATION (Top View)

S54LS15
N74LS15

S54LS-A,F,W @ N74LS-A F
DIGITAL 54/74 SERIES

S54L815
N74LS15

ZAE
2B |5

2Y |6

ano[7]

positive logic: Y = AB

ay 2A |4

0] 38 28 [5
5] 3a 2v [
3y anp [7]

1A |1 bt E Vee ~
18 Z%LE a8 1B E@ 5] 48
1v 5] 2] 44 1y [3 @E} an

A,F.WPACKAGES S54L.809
N74LS09

E Vee

positive logic: Y = AB

FEATURES

® TYPICAL PROPAGATION TIME — 20ns

@ CL = 15pF

® TYPICAL POWER DISSIPATION — 4.25mW PER
GATE @ 50% DUTY CYCLE

® LOGICALLY AND MECHANICALLY IDENTICAL TO
.SERIES 54/74 EQUIVALENTS

RECOMMENDED OPERATING CONDITIONS

$541.S09 N74LS09
S54LS15 N74LS15
PARAMETER UNIT
MIN TYP | MAX MIN TYP | MAX
Vce Supply voltage 45 5 55 475 5 5.25 \%
N Normalized fan-out from each output 10 20
TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS POSITIVE AND GATES WITH OPEN COLLECTOR OUTPUTS = S$54/N74LS09, S54/N74LS15

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted

S541.S09 N74LS09
PARAMETER TEST CONDITIONS! 5541515 N74L515 UNIT
MIN [ TYPZ | MAX | MIN | TYPZ| MAX
V|H High-level input voltage 2 \Y%
ViL Low-level input voltage 0.8 0.8 \%
V| Input clamp voltage Vcee = MIN, [ =-18mA -15 -1.5 \%
Vce = MIN, VoH = 5.5V 100
|IoH High-level output current MA
VIH =2V 100
ViL=0.8V lgL =4mA 0.4
VoL Low-level output voltage Vce = MIN, \%
ViL=0.8V lgL =8mA 0.5
Input current at
1 Vce = MAX, V| =5.5V 0.1 0.1 mA
maximum input voltage
lilH4  High-level input current Vgee = MAX, V| = 2.7V 20 20| WA
ljL Low-level input current Vce = MAX, V= 0.4V -0.36 -0.36 [ mA
Supply current, outputs high X
IcCH Ve = MAX, All inputs at 5V 0.6 1.2 0.6 1.2 mA
(average per gate)
Supply current, outputs low .
lccL Vce = MAX, All inputs at OV 1.1 2.2 1.1 22| mA
(average per gate)

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

device type.

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

SWITCHING CHARACTERISTICS Vg =5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tPLH Propagation delay time, low-to-high-level output Cp = 15pF 20 35 ns
tPHL Propagation delay time, high-to-low-level output R =2kQ 20 35 ns

Load circuit and typical waveforms are shown at the front of this section.
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SiNoLics

LOW POWER SCHOTTKY | 6541 §27

RECOMMENDED OPERATING CONDITIONS

TRIPLE 3-INPUT NOR GATES N74|_827

S54L827-A,F,W ® N74LS27-A F
DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION (Top View)

A,FW PACKAGE
1a [1] ~ 4] vee
18 [2] 5] 1c
2a [3] E 1
28 [4] [11] 3c
2¢ [5] 0] 38
2y [5 BEL

anp [7] BE
positive logic: Y = ATB+C

541827 741827
FARAMETER UNIT
MIN TYP MAX MIN TYP MAX
vVee Supply voltage 4.5 5 5.5 4.75 5 5.25 \Y
10H High level output current 400 400 UA
loL Low level input current 4 8 mA
TA Operating free-air temperature 55 125 0 70 °c
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SIGNETICS TRIPLE 3-INPUT NOR GATES = S541. 527, N74LS27

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted

PARAMETER TEST CONDITIONS] MIN |TYP2| MAX | UNIT
Vi4  High-level input voltage 2 \% ‘
54 Family 0.8 :
ViL  Low-level input voltage 74 Family 0.8 \ !
Vi Input clamp voltage Vee=MIN, 1) =-18mA -1.5 \ :
Vee=MIN VL =V|L max, 54 Family | 2.6 3.4 |
VoH High-level output voltage I0H = MAX 74 Family 2.7 34 \
Vee =MIN, ViH =2V, 54 Family 0.25| 0.4
VoL Low-level output voltage IoL= MAX 74 Family 035! 05 \

Input current at

I = =5, .
! maximum input voltage Vee = MAX, Vi =58V 01 mA
Data inputs
High-level , ViH = 2.4V
HH . Strobe of '25 Vee = MAX MA
input current
All inputs ViH =27V 20
All inputs VL =03V
Low-level Data inputs
| , = iL=0. -0.
L input current Strobe of '25 Ve = MAX ViL=04v 0.36 mA
All inputs ViL=0.5V
Short circuit 54 Family -6 -40
los output current Vee = MAX 74 Family -5 -42 mA
Icc  Supply current Vce = MAX See Table 1 mA
NOTES

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

2. All typical values are at VCC =5V, TA =25 °C.

TABLE 1— SUPPLY CURRENT1

I

I | CC

Total 'thcc‘-t' ts high Total 'tr? CLt tslo Average per gate UNIT
otal with outputs hig otal with outpu w (50% duty cycle)

TYP MAX TYP MAX TYP MAX

2.0 4 3.4 6.8 0.9 mA

NOTE
1. Maximum values of ‘CC are over the recommended operating ranges of VCC and TA; typical values are at VCC =5V, TA =25°C.

SWITCHING CHARACTERISTICS V¢ =5V, Ta=25°C

54/74L.S27
PARAMETER TEST CONDITION UNIT
MIN TYP MAX
Propagation delay time, 10 20 ns
PLH low-to-high-level input CL = 15pF
¢ Propagation delay time, R =2KQ 10 20 ns
PHL high-to-low-level input

NOTE
1. All input pulses are supplied by generators having the following characteristics: t, < 16ns, t; < 6ns, PRR < 1MHz, Zout ~ 5082 and t,, = 100ns.

Load circuit and typical waveforms are shown at the front of this section.
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SinoLics

LOW POWER SCHOTTKY s54|_33 2

QUAD 2-INPUT OR GATES

S541.832-A,F,W @ N74L.832-A,F N 74I'S3 2

DIGITAL 54/74 TIL SERIES

PIN CONFIGURATION Top View

A,F,WPACKAGE

1a [1] [14] Vee
18 E@ 5] 48
v [3] @1}] A
[11] av
28 [5 ﬁ [10] 38
2v [s @E 3A

6] av

positive logic: Y = A+B

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-Air Temperature Range Unless Otherwise

Noted
LIMITS
PARAMETER TEST CONDITIONS! UNIT
MIN | TYPZ MAX
ViH  High-level input voltage 2 \
54 Family 0.8
ViL  Low-level input voltage 74 Family 08 \%
Vi Input clamp voltage Vee=MIN, |} =-18mA -1.5 \%
Vee=MIN, V=2V, 54 Family | 2.5 3.4
VoH High-level output voltage IoH = MAX 74 Eamily 27 34 \Y
Vee =MIN, VL = V(L max, 54 Family 0.25( 0.4
VoL Low-level output voltage IoL = MAX 74 Family 0.35] 05 \%
I} Input current at maximum input voltage Vee = MAX, V=55V 0.1 mA
VIH = 2.4V
lH High-level input current Vgee = MAX Vi = 2.7V 20 uA
he Low-level input current Vee = MAX, Vi = 0.4V -0.36 mA
54 Family -6 -40
los  Short-circuit input current Vce = MAX 74 Family -5 _42 mA
Total, outputs high 8.1 6.2
lcc Supply current Total, outputs low Ve = MAX 49| 9.8 mA
Average per gate Ve =5V, 50% duty cycle 1.00]

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
2. All typical values are at Vo = 5V, T, = 25°C.

3. Not more than one output should be shorted at a time.
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SIGNETICS QUAD 2-INPUT OR GATES ® S54LS32, N74L.532

RECOMMENDED OPERATING CONDITIONS

541832 741832
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
Vce Supply voltage 4.5 5 5.5 4.75 5 5.25 \2
l10H High-level input current —400 —400 MA
loL Low-level input current 4 8 mA
TA Operating free-air temperature —55 125 0 70 °c
SWITCHING CHARACTERISTICS (Vg =5V, Ta = 25°C)
54/74L832
PARAMETER TEST CONDITION UNIT
MIN TYP MAX
Propagation delay time, _
PLH low-to-high-level input CL=15pF 14 2 ns
P . .
tPHL ropagation delay time, RL = 2KQ 14 29 ns

high-to-low-level input

Load circuit and typical waveforms are shown at front of this section.
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Ei!l“l!tins LOW POWER SCHOTTKY 854L351

DUAL 2-WIDE AND-OR-INVERT GATES N74|.851

S54LS-A,F,W @ N74LS-A F
DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION (Top View)

A,F W PACKAGE
| 1A E ~ E Vee
o 3 e
28 [3] 2] 18
2c [4] 1] ¢
20 [5 [10] 1€
2v [¢] L15] 10

anp [7] L1%] v

positive logic:
1Y = (1A-1B-1C) + (1D-1E-1F)
2Y = (2A"2B) + (2C-2D)

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted)

S541L.851 N74LS51
PARAMETER TEST CONDITIONS! 2 > UNIT
MIN | TYP4 | MAX | MIN [ TYPS| MAX
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08| V
Vi Input clamp voltage Vee = MIN, 1} = -18mA -1.5 -1.5 \
VOH High-level output volt Vee=MIN, | aoopa 1707V 25| 34 v
OH High-level output voltage = , =~
ce OH " ViL=0.8vV 2.7 3.4
loL = 4mA 0.4
VoL Low-level output voltage Vee =MIN, Vig =2V oL \%
oL = 8mA 0.5
Input current at
I . Vce = MAX, Vi = 5.5V 0.1 0.1 | mA
maximum input voltage
I|H  High-level input current Vee = MAX, V= 2.7V 20 20 | uA
liL  Low-level input current Vge = MAX, V| = 0.4V -0.36 -0.36 | mA
los  Short-circuit output current3 |Vec = MAX -6 -40 | -5 -42 | mA

Supply current, outputs high
IccH P 9 Ve = MAX, See Note 1 04| 08 04| 08| mA
(average per AO1 gate)

Supply current, outputs low
lccL P Ve = MAX, See Note 2 0.7 1.4 0.7 1.4 | mA
(average per AO1 gate)

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2l typical values are at Voc = 5V, Tp = 25°C.
3Not more than one output should be shorted at a time.

NOTES: 1. IccH is measured with all inputs grounded and the outputs open.
2. IgcL is measured with all inputs of one gate at 5V, the remaining inputs grounded, and the outputs open.

2-38



SIGNETICS DUAL 2-WIDE AND-OR-INVERT GATES = S541L.851, N74LS51

RECOMMENDED OPERATING CONDITIONS

S54L.851 N74LS51
PARAMETER UNIT
MIN TYP | MAX | MIN | TYP | MAX
Ve Supply Voltage 4.5 5 5.5 4.75 5 5.25 \
; ; 20 20 f
N Normalized fan-out from each output High IOQ.IC level
Low logic level 10 20
TaA Operating free-air temperature -55 125 0 70 °c ‘
SWITCHING CHARACTERISTICS (Ve =5V, Ta = 25°C)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
PLH Propagation delay time, low-to-high-level output CL = 15pF, R = 2kQ 12 20 ns
PHL Propagation delay time, high-to-low-level output 125 20 ns

Load circuit and typical waveforms are shown at the front of this section.
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Ei!l“l!tins LOW POWER SCHOTTKY 4-WIDE 854L354

2-3-3-2-INPUT AND-OR-INVERT GATES N74|_854

S54LS-A,F,W e N74LS-A F
DIGITAL 54/74 TTL SERIES
FEATURES PIN CONFIGURATION (Top View)
® TYPICAL PROPAGATION TIME — 12.5ns AP PAGKAGE
@ Cy = 15pF
© TYPICAL POWER DISSIPATION — 4.5mW @ 50% a[7] ~ ] vee
DUTY CYCLE
e LOGICALLY AND MECHANICALLY IDENTICAL TO s [] BE

THE SERIES 54/74 EQUIVALENT

<[3] al
o1 ol
[ e
V& ol
' ne[7] ] ono

positive logic:
Y = (AB) + (CDE) + (FGH) + (1J)

NC—No internal connection

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted)

S541.854 N74L854
PARAMETER TEST CONDITIONS UNIT
MIN [TYPZ| MAX [MIN | TYPZ| MAX
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 08{ V
Vy Input clamp voltage Vce = MIN, I = -18mA -15 -1.5| V
VOH High-level output volt Ve = MIN, | soopa 10TV 25 34 Y%
igh-level output voltage = , =-
OH Hig P! g cC OH M ViL =08V 27 34
oL = 4mA 0.4
VoL Low-level output voltage Vee=MIN, ViH =2V \
oL =8mA 0.5 1
Input current at
I . . Vce = MAX, V) = 5.5V 0.1 0.1 mA
maximum input voltage
liH  High-level input current Vce = MAX, V| =27V 20 20| pA
liL  Low-level input current Vce = MAX, V| =0.4V -0.36 -0.36| mA
l0s  Short-circuit output current3 Ve = MAX -6 -40 | -5 -42| mA
ICcCH Supply current, output high | Ve = MAX, See Note 1 0.8 1.6 0.8 1.6] mA
IccL Supply current, output low | Vog = MAX, See Note 2 1.0 2 1.0 2| mA

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

2a1 typical values are at Vo =5V, T = 25°C.

3Not more than one output should be shorted at a time.

NOTES: 1. IccH is measured with all inputs grounded, and the outputs open.
2. IccL is measured with all inputs of one gate at 5V, the remaining inputs grounded, and the outputs open.
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SIGNETICS 4-WIDE 2-3-3-2-INPUT AND-OR-INVERT GATES = S54LS54, N74LS54

RECOMMENDED OPERATING CONDITIONS

541855 741855
PARAMETER UNIT
MIN | TYP MAX | MIN TYP MAX
Vcc Supply voltage 45 5 55 475 5 5.25 \%
. High logic level 20 20 ;
N Normalized fan-out from each output Low logic level 10 10
Ta Operating free-air temperature -55 125 0 70 °c

SWITCHING CHARACTERISTICS (Vo =5V, Ta = 25°C)

PARAMETER ., TEST CONDITIONS MIN TYP MAX UNIT
tPLH Propagation delay time, low-to-high-level output CL = 16pF, R = 2kQ2 12 20 ns
tPHL Propagation delay time, high-to-low-level output 12.5 20 ns

Load circuit and typical waveforms are shown at front of this section.
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Ei “I!tins - - LOYI PE)WERSGHOTTKY 854L855
AT e ot it 5

DIGITAL 54/74 TTL SERIES

FEATURES PIN CONFIGURATION (Top View)
® TYPICAL PROPAGATION TIME — 12.5ns A,F,W PACKAGE
@ CL = 15pF \J
A E 4] vee
® TYPICAL POWER DISSIPATION — 2.75mW PER
GATE @ 50% DUTY CYCLE B E E H
® LOGICALLY AND MECHANICALLY IDENTICAL TO
THE SERIES 54/74 EQUIVALENT ¢ E EI ¢
D E E F
NC E E E
NC E 3 NC
GND E 3 Y
positive logic:
Y = {ABCD) + (EFGH)

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted)

541855 741855
PARAMETER TEST CONDITIONS' 2 UNIT
MIN | TYPZ | MAX | MIN | TYPZ| MAX
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08| V
\] Input clamp voltage Ve = MIN, I = -18mA -156 -15| V
VOH High-level out | Vee = MIN, | aooua LT OTVI 28 34 v
igh-level output voltage = , =~
OH 719 ¢ ce OH " V| =0.8V 2.7 | 34
loL =4mA 0.4
VoL Low-level output voltage \%
loL = 8mA 0.5

Input current at
1] . X Vce = MAX, V) = 5.5V 0.1 0.1 mA
maximum input voltage

I)H  High-level input current Vee = MAX, Vi = 2.7V 20 20 | pA
ljL  Low-level input current Vee = MAX, V| = 0.4V -0.36 -0.36 | mA
los Short-circuit output current3 Vcee = MAX -6 -40 | -b -42 | mA
ICcCH Supply current, output high |Vcc = MAX, See Note 1 0.4 0.8 04| 08| mA
IccL Supply current, output low |V = MAX, See Note 2 0.7 1.3 0.7 1.3 | mA

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

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

3Not more than one output should be shorted at a time.

NOTES: 1. IgcH is measured with all inputs grounded, and the outputs open.
2. lgcL is measured with all inputs of one gate at 5V, the remaining inputs grounded, and the outputs open.
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SIGNETICS 2-WIDE 4-INPUT AND-OR-INVERT GATES = S54LS55, N74LS55

RECOMMENDED OPERATING CONDITIONS

S54L554 N74L854
PARAMETER UNIT
MIN TYP | MAX | MIN TYP | MAX
Ve Supply voltage 45 5 5.5 4.75 5 5.25 \Y)
. High logic level 20 20
N Normalized fan-out from each output Low logic level 10 10
Ta  Operating free-air temperature -65 125 70 C
SWITCHING CHARACTERISTICS Vvcc=5V, Ta=25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tPLH Propagation delay time, low-to-high-level output C =15pF 12 20 ns
tPHL Propagation delay time, high-to-low-level output R =2k 12.5 20 ns

Load circuit and typical waveforms are shown at the front of this section.
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B B LOW POWER SCHOTTKY DUAL J-K | S54LS73
E!!I“I!tlI=E NEGATIVE EDGE-TRIGGERED FLIP-FLOPS| N74LS73
$54L8107
N74LS107

S54LS-A,F,W ® N74LS-A F
DIGITAL 54/74 TIL SERIES

DESCRIPTION PIN CONFIGURATION (Top View)

These monolithic edge-triggered dual J-K flip-flops feature A,F.W PACKAGE
individual J, K, clock, and clear inputs to each flip-flop. A
low logic level at the clear input resets the Q output to a
low level regardless of the levels at the other inputs. With
clear inactive (high), a high level at the clock input enables

1cLOCK 14 14
the J and K inputs and data will be accepted. The logic ! | I J 5

54/741L.873

levels at the J and K inputs may be allowed to change when 1 CLEAR E oK ﬂ:a 13
the clock pulse is high and the bistable will perform

according to the function table, as long as minimum setup 1K E ELEAE E] 1Q
and hold times are observed. Input data is transferred to the

outputs on the negative-going edge of the clock pulse. Vee E E GND

|
2 cLock [5] J I—To_] 2K
Lotex

FUNCTION TABLE (Each Flip-Flop) oeanfefq 1 - o] 20
CLEAR —
INPUTS OUTPUTS o A P
CLEAR CcLOCK J K Qo o
L X X X L H 54/74L.8107
H i L L Qo Qg
H v H L H L “ E“L 4] vee
H v L H L H w6 [z —T_a] 1 CLEAR
H ' H | H | TOGGLE
H H X X Qo Qo wFH 1 E 1cLockK
' CLEAR l__l l
1K {4 I_E 2K
H = high level (steady state) 2a [ _E 2 CLEAR
L = low level (steady state) e ’
X = irrelevant _ cK
4 = transition from high to low level 2Q |6 L _ EI 2 CcLOCK
Qg= the level of Q before the indicated input E Q  Ki ]
conditions were established. GND |7 1 8| 2J
TOGGLE: Each output changes to the complement of its | I——

previous level on each | clock transition.

LOGIC DIAGRAM

bol

QD

o™
« D C% N

CLOCK

[
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SIGNETICS DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS m S54/N74LS73, S54/N74LS107 ‘

RECOMMENDED OPERATING CONDITIONS!

PARAMETER S54L873 N741L873 UNIT
MIN TYP MAX | MIN TYP | MAX

Vce Supply Voltage 45 5 5.5 4,75 5 5.25 \) «
N Normalized fan-out from each output Eﬂ; :gg:s ::“//:: ?8 gg
felock Clock Frequency 0 30 0 30 MHz
tw  Width of clock or clear pulse 25 25 ns
tsetup Input set up time 20 20 ns
thold Input hold time 0 0 ns
Ta  Output free-air temperature -55 125 0 70 °c

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted)

S541.873/107 N74LS73/107
PARAMETER TEST CONDITIONS? UNIT
MIN |TYP2|MAX |MIN |TYPZ|MAX
V|H High-level input voltage 2 2 \%
VL Lowe-level input voltage 0.8 08| V
V|  Input clamp voltage Ve = MIN, 1} = -18mA -1.5 -15| V
. Vce = MIN, VIH =2V,
\ High-level output voltage 25| 34 27| 34 \%
OH VIL=VIL max, lOH =-400uA
Ve =MIN, VIH =2V oL = 4mA 0.4
VoL Low-level output voltage ce H oL \%
ViL = VIL max, loL =8mA 05
Input current  Jor K 0.1 0.1
1 at maximum Clear Ve = MAX, V| =55V 0.3 0.3 mA
input voltage Clock 0.4 0.4
JorK 20 20
High-level
T Clear Ve = MAX, V=27V 60 60| uA
input current
Clock 80 80
Jor K -0.36 -0.36
Low-level
e . Clear Vce = MAX, V| =04V -0.8 -0.8{ mA
input current
Clock -0.72 -0.72
10s  Short-circuit output current3(Vgc = MAX -6 -40| -5 -42] mA
lcc Supply current Vg = MAX, See Note 1 4 8 4 8| mA

1For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
2AII typical values are at Voo = 5V, Tp = 25°C.
' °Not more than one output should be shorted at a time.
NOTE 1: Igg is measured with outputs open, first with all inputs grounded, and second with J and clear at 4.5V, K grounded, and clock at a
momentary 4.5V, then grounded.

2-45



SIGNETICS DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS ® S54/N74LS73, $54/N74L8107

 SWITCHING CHARACTERISTICS Voo =5V, TA = 25°C

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
fmax Maximum clock frequency 30 45 MHz
Propagation delay time, low-to-high-level
PLH output from clear " 20 ns
tPHL Propagaftlon d«lelay time, high-to-low-level Cp = 15pF 15 30 ns
output from clear RL = 2kQ
Propagation delay time, low-to-high-level
PLH output from clock " 20 ns
Propagation delay time, high-to-low-level
tPHL output from clock 15 30 ns
NOTES

A. C|_includes probe and jig capacitance.

B. All diodes are 1TN3064.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 is
for an output with internal conditions such that the output is high except when disabled by the output control.

D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.

E. All input pulses are supplied by generators having the following characteristics: t, < 16ns, tf < 6ns, PRR < 1 MHz, Z5,¢ = 5012, and
tyw = 100ns.

Load circuit and typical waveforms are shown at the front of this section,
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SiNOLES

LOW POWER SCHOTTKY DUAL D-TYPE 354Ls74
POSITIVE EDGE-TRIGGERED FLIP-FLOPS

T0 BE ANNOUNCED

DESCRIPTION

These monolithic dual edge-triggered D-type flip-flops
feature individual D, clock, preset, and clear inputs.

S54L.S74-A,F,W e N74LS74-A F

N74LS74

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION (Top View)

A,F.W PACKAGE

Preset and clear inputs are active-low and operate indepen- 1 E E Vee
dently of the clock input. When preset and clear are CLEAR
inactive (high), information at the D input is transferred to 1DE E CLéAR
the Q output on the positive-going edge of the clock pulse.
Clock triggering occurs at a voltage level of the clock pulse CL(;CK E E;_] 20
and is not directly related to the transition time of the ) 5
positive-going pulse. When the clock input is at either the PRESETE EI cLock
high or low level, the D-input signal has no effect at the 1ol ™ 2
output. :] PRESET
FUNCTIONAL BLOCK DIAGRAM (Each Flip-Flop) 13 [s 5] 20
GND E 3 28
PRESET
(4, 10)
cLEaR FUNCTION TABLE (Each Flip-Flop)
Q
e &9 INPUTS OUTPUTS
PRESET CLEAR CLOCK D Q Q
cLock a
(sc‘" 6.8 L H X X H L
' H L X X L H
H L X X H* H*
H H 1 H H L
(2,12) H H 4 L L i—l
H H L X Qo Qp
H = high level (steady state) L = low level (steady state)
RECOMMENDED OPERATING CONDITIONS
S541L.874 N74L874
PARAMETER UNIT
MIN TYP MAX | MIN TYP MAX
Vee Supply voltage 45 5 5.5 4.75 5 5.25 \
N Normalized fan-out from each  High logic level 20 20
output Low logic level 10 20
felock Clock frequency 0 25 0 25 MHz
fw(clock) Width of clock pulse 25 25 ns
tw(preset) Width of preset pulse 25 25 ns
tw(clear) Width of clear pulse 25 25 ns
t Inout setun time High-level data 25 25 ns
setup P P Low-level data 20 20
thold Input hold time 0 ns
TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS m S54LS74, N74LS74

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted

54L874 74LS74
PARAMETER TEST CONDITIONS 2 2 UNIT
MIN | TYP4| MAX [ MIN | TYP<| MAX
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 08| V
V| Input clamp voltage Vce = MIN, 1} =-18mA -1.5 -1.5| V
i Vce = MIN, Vg =2V
VOH High-level output voltage 25| 34 27 | 34 \%
ViL = VL max, IoH = -400uA
Vee =MIN, Vi =2V, gL =4mA 0.4
VoL Low-level output voltage \%
VL = V|L max loL =8mA 0.5
Input current D input 0.1 0.1
1] at maximum Clock or preset | Vcc = MAX, V| =56.5V 0.2 0.2| mA
input voltage Clear 0.3 0.3
D input 20 20
High-level
v Clock or preset | Voc = MAX, V| = 2.7V 40 40 | uA
input current
lear 60 60
D input -0:36 -0.36
Low-level
L . Clock or preset | Vcc = MAX, V| = 0.4V -0.8 -0.8| mA
Input current
Clear -1.15 -1.15
los  Short-circuit output current3 Vee = MAX -6 -40( -5 -42 | mA
Icc  Supply current Vce = MAX, See Note 4 4 8 4 8| mA
NOTES

1.

W

type.

. All typical values are at VCC =5V, TA =25°C.
. Not more than one output should be shorted at a time.
. 'CC is measured with outputs open with D, Clock and Preset grounded; then with D, Clock and Clear grounded.

SWITCHING CHARACTERISTICS Vvgg=5V, Ta=25C

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fmax  Maximum clock frequency 25 33 ns
tPLH Propagation delay time, low-to-high-level 16 25 ns
output from clear or preset
P ion delay time, high-to-low-level Cp = 15pF

tPHL ropagation delay time, high-to-low-leve ~ 25 40 ns
output from clear or preset RL= 2k

tPLH Propagation delay time, iow-to-high-level 16 25 ns
output from clock

tPHL Propagation delay time, high-to-low-level 25 40 ns
output from clock

2
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SIGNETICS DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS m S54L.574, N74LS74

SCHEMATIC (Each Flip-Flop)

Vee

| TO OTHER
17k 15k 8k 100 FLIP-FLOP

(4, 10
PRESET

(1, 13) %_K‘
CLEAR
| 4

Vee
17k
Vee
17k
3,11
cLocK
Vee
17k
(2,12)
o
} ¥ anp
= L TO OTHER
= = FLIP-FLOP

%

(5, 9)
p———Q

Vee

L
JL

]

F—

Load circuit and typical waveforms are shown at the front of this section.
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SinoLics

LOW POWER SCHOTTKY DUAL J-K|S54LS76
NEGATIVE EDGE-TRIGGERED FLIP-FLOPS|{N74LS76

DESCRIPTION

These monolithic dual J-K flip-flops feature individual J, K,
clock, and asynchronous preset and clear inputs to each
flip-flop. The preset or clear inputs, when low, set or reset
the outputs regardless of the levels at the other inputs.
When preset and clear inputs are inactive (high), a high level
at the clock input enables the J and K inputs and data will
be accepted. The logic levels at the J and K inputs may be
allowed to change when the clock pulse is high and the
bistable will perform according to the function table as long
as minimum setup and hold times are observed. Input data
is transferred to the outputs on the negative-going edge of
the clock pulse.

FUNCTION TABLE (Each Flip Fiop)

S54LS-B,F,W @ N74LS-B,F

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION (Top View)

INPUTS OUTPUTS

PRESET CLEAR CLOCK J K| @ @
L H X X X| H L
H L X X X| L H
L L X X X | H* H*
H H 0 L L|Q Qo
H H i H L| H L
H H 4 L H| L H
H H ¢ H H | TOGGLE
H H H X X| Q Q

H = high level (steady state)

L = low level (steady state)

X = irrelevant

| = transition from high to low level

Qg= the level of Q before the indicated steady-state input
conditions were established.

TOGGLE: Each output changes to the complement of its previous
level on each { clock transition.

*This configuration is nonstable, that is, it will not persist when

preset and clear inputs return to their inactive (high) level.

FUNCTIONAL BLOCK DIAGRAM

X
X

PRESET CLEAR

Sl | B

l [}
|

cLocK

2-50

B,F,W PACKAGE
S54/N74L876

1cLock 1]
1PRESET [2]
1cLeAR [3]
Mo

vee [5]

2 cLock [¢]

2 PRESET E

2 cLEAR [3]

—

——L) J CK K
PR cL
Q

T Q | [E 1Q
5] anD

———7] 2

6] 1K

Eﬂl

|
L
A
Qo
=
]

111 20

— Q Q J"E 2Q

5] 2

positive logic: see function table

S54/N74LS8112

crock [1]
& [2]
W]

preser [1]
1a [5]
18 [£]
2a 7]

ano ]

'l
[ol1]
o0

il
o}
o

]F CK K OJ—-U_"?] CLEAR

[
e =
[¢]
A
- o«
mr]

‘__GI Vee

2] cLEAR

E cLock
J ’_!___:__EE 2K

E]zJ

[] PRESET

9] 2Q

positive logic: see function table

$54L8112
N74L8112




SIGNETICS DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS m $54/N74L576, S54/N74L.8112

RECOMMENDED OPERATING CONDITIONS

S54L576 N74LS76
S54L8112 N74LS112 .
PARAMETER UNIT ‘
MIN | TYP | MAX | MIN | TYP | MAX b
vVce Supply voltage 45 5 5.5 475 5 5.25 \%
High logic level 20 20
N Normalized fan-out from each output
Low logic level 10 20
fclock Clock frequency 0 30 0 30 MHz
tw(clock)  Width of clock pulse 20 20 ns
tw(preset) Width of preset pulse 25 25 ns
tw(clear) Width of clear pulse 25 25 ns
tsetup Input setup time 20 20 ns
thold Input hold time 0 0 ns
TA Operating free-air temperature —55 125 0 70 °c

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted)

S54L.S76 N74LS76
PARAMETER TEST CONDITIONS S54L.S112 N74LS112 UNIT
MIN|TYP2|MAX |MIN |TYPZ|MAX
ViH High-level input voltage 2 2 \%
VL Low-level input voltage 0.8 08| V
V| Input clamp voltage Vce = MIN, lf=-18mA -1.5 -15] V
. Ve =MIN, VIH =2V,
\ High-level output voltage 25| 34 2.7 ) 34 \Y
OH ¢ ViL=VIL max, |OH =-400uA
Ve = MIN, VIH=2V, IgL=4mA 0.4
VoL Low-level output voltage ce IH oL \Y
ViIL = VIL max loL =8mA 05
Input current J or K 0.1 0.1
1 at maximum Clock Vce = MAX, V| =5.5V 0.4 0.4 mA
input voltage Preset or Clear 0.3 0.3
Jor K 20 20
High-level
liH . Clock Vge = MAX, V=27V 80 80| nA
input current
Preset or Clear 60 60
Jor K -0.36 -0.36
Low-level
T Clock Ve = MAX, V=04V -0.72 -0.72| mA
input current
Preset or Clear -0.8 -0.8
1os  Short-circuit output current3 [Vec = MAX -6 -40| -6 -42( mA
Icc Supply current Vee = MAX, See Note 1 4 8 4 8| mA

1For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
2All typical values are at Vg = BV, Tp = 25°C,
'Not more than one output should be shorted at a time.
NOTE 1: lcc is measured with outputs open, with clock, J, K, and clear grounded and preset at 4.5V; then with clock, J, K, and preset grounded
and clear at 4.5V.
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SIGNETICS DUAL J-K NEGATIVE EDGE TRIGGERED FLIP-FLOP = S54/N74LS76, S54/N74LS112

SWITCHING CHARACTERISTICS Vgg =5V, Ta=25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fmax Maximum clock frequency 30 45 MHz
tPLH Propagation delay time, low-to-high-level 16 25 ns

output from clear or preset
Propagation delay time, high-to-low-level
= =2k 25 4
PHL output from clear or preset CL = 15pF, R = 2kQ 0 ns
Propagation delay time, low-to-high-level
1 25
tPLH output from clock 6 ns
Propagation delay time, high-to-low-level
2 4
PHL output from clock 5 0 ns

Load circuit and typical waveforms are shown at the front of this section.

2-52




i : LOW POWER SCHOTTKY DUAL J-K |S54LS78
E;!|III!t|I:5 NEGATIVE EDGE-TRIGGERED FLIP-FLOPS [N74LS78
S54LS-A,F,W @ N74LS-A F $5415114

” ' IN74LS114

DIGITAL 54/74 TIL SERIES ;_i

DESCRIPTION PIN CONFIGURATION i
i
These monolithic dual J-K edge-triggered flip-flops feature
individual J, K, and preset inputs plus common clock and AF.W PACKAGE
common clear inputs. The preset or clear inputs, when low, S54/N74L878
set or reset the outputs regardliess of the levels at the other
inputs. When preset and clear inputs are inactive (high), a cLock E
high level at the clock input enables the J and K inputs and preseT 12
data will be accepted. The logic levels at the J and K inputs D
may be allowed to change when the clock pulse is high and 1 E
the bistable will perform according to the function table as
long as minimum setup and hold times are observed. Input Vee E
data is transferred to the outputs on the negative-going edge
of the clock pulse. CLEAR E
FUNCTION TABLE Each Flip-Flop prEsET 2[o]
INPUTS OUTPUTS 2k [7]
PRESET CLEAR CLOCK J K Q Q positive logic: see function table
L H X X X H L $54/N74LS114
H L X X X L H -
L L X X X | HoH crean [1] 4] Vee
H H { L L Qg Qp )
H H ! H L H L 1« [z 5] cLock
H H | L H L H
H H ' H H | TOGGLE v [‘E] 2K
H H Q Q
H X X 0 0 PRESET 1 E E 24
H = high level (steady state)
L = low level (steady state)
X = irrelevant 1Q E E PRESET 2
{ = transition from high to low level
Qg = the level of Q before the indicated steady-state input 10 E 3 2Q
conditions were established
TOGGLE: Each output changes to the complement of its previous Yol
level on each | clock transition. GND E 3 2a

*This configuration is nonstable; that is, it will not persist when
preset and clear inputs return to their inactive (high) fevel.

FUNCTIONAL BLOCK DIAGRAM Each Flip-Flop

positive logic: see function table

PRESET O- O CLEAR
K ——OJ
l Lz
cLock TO OTHER
FLIP-FLOP
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SIGNETICS J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS = S54/N74LS78, S54/N741.S114

RECOMMENDED OPERATING CONDITIONS

S54L878 N74LS78
PARAMETER S54LS114 N74LS114 UNIT
MIN | TYP | MAX | MIN TYP | MAX
Vee Supply voltage 45 5 5.5 | 4.75 5 5.25 \%)
N Normalized fan-out from High logic level 20 20
each output Low logic level 10 20
felock Clock frequency 0 30 0 30 MHz
tw(clock) Width of clock frequency 20 20 ns
tw(preset) Width of preset pulse 25 25 ns
tw(clear) Width of clear pulse 25 25 ns
tsetup Input setup time 20 20 ns
thold Input hold time 0 0 ns
TA Operating free-air temperature -55 125 0 70 °c

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted

S541.878 N74L878
PARAMETER TEST CONDITIONS' $54L8114 N74L8114  |uNnIT
MIN | TYPZ| MAX [MIN | TYP2| MAX
ViH  High-level input voltage 2 2 \%
ViL  Low-level input voltage 0.8 08| V
Vi Input clamp voltage Vce = MIN, I =-18mA -1.5 -156| V
Vec=MIN,  Vig=2V,
VoH High-level output voltage 25| 34 27| 34 \
VIL = ViL max, lOH = -400uA
Ve = MIN, VIH=2V, IgL=4mA 0.4
VoL Low-level output voltage \
VIL = VIL max loL =8mA 0.5
Jor K 0.1 0.1
Input current
Preset 0.3 0.3
1] at maximum Vee=MAX, V=55V mA
Clear 0.6 0.6
input voltage \
Clock 0.8 0.8
Jor K 20 20
High-level Preset 60 60
IH Vee = MAX, V=27V MA
input current Clear 120 120
Clock 160 160
Jor K -0.36 -0.36
Low-level Preset -0.8 -0.8
L Vee = MAX, V=04V mA
input current Clear -1.6 -1.6
Clock -1.44 -1.44
los  Short-circuit output current3 Ve = MAX -5 -40 | -5 -42 | mA
Icc  Supply current Vce = MAX,  See Note 1 4 8 4 8| mA

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

24l typical values are at Ve =65V, Ta = 25°C.

3Not more than one output should be shorted at a time.

NOTE 1: Igc is measured with outputs open, with clock, J, K, and clear grounded and preset at 4.5V, then with ciock, J, K, and preset
grounded and clear at 4.5V.
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SIGNETICS J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS ® S54/N74LS78, S54/N74LS114

SWITCHING CHARACTERISTICS Vcc=5V, Ta=25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fmax Maximum clock frequency 30 45 MHz
tPLH Propagation delay time, low-to-high-level 16 25 ns 1‘);
output from clear or preset o
i ime, high-to-low- CL = 15pF e
tPHL Propagation delay time, high-to-low-level L P 25 40 ns I
output from clear or preset RL =2kQ
PLH Propagation delay time, low-to-high-level 16 25 ns
output from clock
tPHL Propagation delay time, high-to-low-level 25 40 ns
output from clock

Load circuit and typical waveforms are shown at the front of this section.
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LOW POWER SCHOTTKY DUAL J-K
Ei!lmltiﬂﬁ NEGATIVE EDGEJSLGEESEI; 854LSI 09
- |
S541L.5109-B-F,W e N74LS109-B,F N74LS] 09

TO BE ANNOUNCED DIGITAL 54/74 TTL SERIES
DESCRIPTION PIN CONFIGURATION (Top View)
These monolithic dual J-K edge-triggered flip-flops feature P
individual J, K, clock, preset, and clear inputs. A low level B,F.W PACKAGE
at preset or clear sets or resets the outputs regardless of the v
levels of the other inputs. When preset and clear are inactive crear 1[1] o] vee
(high), data at the J and K inputs meeting the setup time ”E E CLEAR 2
requirements are transferred to the outputs on the positive-
going edge of the clock pulse. Clock triggering occurs at a 1® E E 24
voltage level of the clock pulse and is not directly related to
the transition time of the positive-going pulse. Following ICKE
the hold time interval, data at the J and K inputs may be
changed without affecting the levels at the outputs. PRESET 1 E
The J and K data inputs simplify hardware design as a ’mE
D-type flip-flop can be implemented by simply tying the J -
and K inputs together. E

GND E

positive logic: see function table

FUNCTIONAL BLOCK DIAGRAM (Each Flip-Flop)

PRESET O- ::Dc a
CLOCK O- i
30—

L=l

KO 1

CLEAR O

RECOMMENDED OPERATING CONDITIONS

PARAMETER S541.5109 N74LS109 UNIT
MIN TYP | MAX | MIN TYP | MAX
vVce Supply voltage 45 5 5.5 4,75 5 5.35 \%
N Normalized fan-out from each  High logic level 20 20
output Low logic level 10 20
felock Clock frequency 0 25 0 25 MHz
tw(clock) Width of clock pulse 25 25 ns
tw(preset) Width of preset pulse 25 25 ns
tw(clear) Width of clear pulse 25 25 ns
tsetup Input setup time 20 20 ns
thold Input hold time 0 0 ns
TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS ® S54L.S109, N74LS109 ’

FUNCTION TABLE (Each Flip-Flop)

INPUTS

PRESET CLEAR CLOCK

ITIITrIr
ITIITIICrrIT
o> o> X X X

XIrIrXXHX]|&«
X ITIrrXXX|Al

OUTPUTS 3
Q Q i
H = high level (steady state) '
H L L = low level (steady state)
L H X = irrelevant
H* H* 1 = transition from low to high level
L H Qg = the level of Q before the indicated steady-state input con-
ditions were established
TOGGLE TOGGLE: Each output changes to the complement of its previous
Qo 60 level on each T clock transition.
*This configuration is nonstable; that is, it will not persist when
H _L preset and clear inputs return to their inactive (high) level.
Q Q

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise

Noted)
S54L.5109 N74LS109
PARAMETER TEST CONDITIONS? UNIT
MIN| TYPZ| MAX |MIN| TYP2| MAX
ViH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 08| V
\ Input clamp voltage Vce = MIN, I} =-18mA -15 -15] V
. Vce = MIN, VIH =2V,
VoH High-level output voltage 25( 34 27| 3.4 \
VIL =VIL max, |OH = -400uA
Vce = MIN, ViH =2V, loL =4mA 0.4
VoL Low-level output voltage cc H ot \
VIL = VIL max oL =8mA 05
Input current J or K 0.1 0.1
1] at maximum Clock or preset (Ve = MAX, V| =5.5V 0.2 02| mA
input voltage Clear 0.4 0.4
JorK 20 20
High-level
T - Clock or preset |Vcc = MAX, V| =27V 40 40| uA
input current
Clear 80 80
Jor K -0.4 -0.4
Low-level
IT— Clock or preset |V = MAX, Vi =0.4V -0.8 -0.8| mA
input current
Clear -1.6 -1.6
los Short-circuit output current3 Vee = MAX -6 -40| -5 -42| mA
lcc Supply current Vee = MAX, See Note 1 4 8 4 8| mA

1For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

2All typical values are at Vg = 5V, T = 25°C.
3Nz'.ot more than one output should be shorted at a time. _
NOTE 1: Igg is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5V.
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SIGNETICS DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS = S54L.S109, N74LS109

SWITCHING CHARACTERISTICS (v¢c =5V, Ta =25°C)

PARAMETER TEST CONDITIONS! MIN TYP MAX UNIT

fmax Maximum clock frequency 25 33 MHz

Propagation delay time, low-to-high-level
tPLH 16 25 ns
output from clear or preset

Propagation delay time, high-to-low-level
tPHL Cp = 15pF, 25 40 ns
output from clear or preset RL = 2kQ

Propagation delay time, low-to-high-level
tPLH 16 25 ns
output from clock

Propagation delay time, high-to-low-level

1] 25 40 ns
PHL output from clock

Load circuit and typical waveforms are shown at the front of this section.
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Ei!lnl!tinﬁ DUAL J-K POSIT

LOW POWER SCHOTTKY
IVE EDGE-TRIGGERED
FLIP-FLOPS

$54LS113-A,F,W @ N74LS113-A F
DIGITAL 54/74 TTL SERIES

DESCRIPTION

These monolithic dual J-K edge-triggered flip-flops feature
individual J, K, clock, and preset inputs. A low level at the
preset input sets the Q output high regardless of the levels
at the-other inputs. When preset is inactive (high), a high
level at the clock input enables the J and K inputs and data
will be accepted. The logic levels at the J and K inputs may
be allowed to change when the clock pulse is high and the
bistable will perform according to the function table as long
as minimum setup and hold times are observed. Input data
is transferred to the outputs on the negative-going edge of
the clock pulse.

FUNCTIONAL BLOCK DIAGRAM (Each Flip-Flop)

PIN CONFIGURATION (Top View)

S94LS113
N74LS113

CLOCK 1

1« 2]
1JE

PRESET 1

1Q

h

[

A,F,W PACKAGE
[1¢] Vee
m K o
CK
) o 2] 2k
PRESET E
T E 24
PRESET] -L
51 Q JF
CK
6 §— 1 9| 2Q
« P
8| 20

-E cLock 2

H- 0] PRESET 2

positive logic: see function table

(5.9)
Lo

<
X

10)

,
PRESET O~
2,12
K

lﬁ. 13)

(6,8)

3,11
% !

—O0 T

CLOCK
RECOMMENDED OPERATING CONDITIONS
S54L.5113 N74LS113
PARAMETER MIN TYP MAX | MIN TYP MAX unIT
vce Supply voltage 45 5 55 | 4.75 5 5.25 \)
N Normalized fan-out from High logic level 20 20
each output Low logic level 10 20
felock Clock frequency 0 30 0 30 MHz
tw(clock) Width of clock pulse 20 20 ns
tw(preset) Width of preset pulse 25 25 ns
tsetup Input setup time 20 20 ns
thold Input hold time 0 0 ns
TA Operating free-air temperature -55 125 70 °c
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SIGNETICS DUAL J-K POSITIVE EDGE-TRIGGERED FLIP-FLOPS m S54113,N74113

FUNCTION TABLE Each Flip-Flop

INPUTS OUTPUTS
PRESET CLOCK J K Q Q | H = high level (steady state)
L = low level (steady state)
L X X X H L X = irrelevant
= { = transition from high to low level
H + L L 00 QO Qg =the level of Q before the indicated steady-state input
H 1 H L H L conditions were established ’
H ¢ L H L H TOGGLE: Each output changes to the complement of its previous
H ! H H TOGGLE level of each | clock transition.
ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted
1 S54LS8113 N74L8113
PARAMETER TEST CONDITIONS UNIT
MIN [TYP2| MAX |MIN [TYP2| MAX
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08| V
7 Input clamp voltage Vce = MIN, | =-18mA -1.6 -15| V
. Vce = MIN, ViH =2V,
VOoH High-level output voltage 25| 34 27| 34 \%
ViL=ViL max, OH = -400uA
Vce = MIN, ViH =2V, loL =4mA 0.4
VoL Low-level output voltage \Y
VIL = VIL max oL =8mA 0.5
Input current Jor K 0.1 0.1
1] at maximum Preset Vee = MAX, Vy=5.5V 0.3 0.3 | mA
input voltage Clock 0.4 0.4
Jor K 20 20
High-level
v Preset Vce = MAX, V| =27V 60 60 [ uA
input current
Clock 80 80
Jor K -0.36 -0.36
Low-level
L . Preset Vce = MAX, Vi =0.4V -0.8 -0.8 | mA
input current
Clock -0.72 -0.72
los Short-circuit output current3 Vce = MAX -6 -40 | -5 -42 | mA
Icc  Supply current Ve = MAX, See Note 1 4 8 4 8 [ mA

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

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

3Not more than one output should be shorted at a time.

NOTE 1: 'CC is measured with outputs open, clock grounded, and J, K, and preset at 4.5V.

SWITCHING CHARACTERISTICS (Vgc =5V, TA =25°C)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fmax Maximum clock frequency 30 45 MHz
tPLH Propagation delay time, low-to-high-level 16 2% ns

output from clear or preset

i i igh-to-low- Cy = 15pF
tPHL Propagation delay time, high-to-low-level L P 25 40 ns

output from clear or preset R =2kQ
tPLH Propagation delay time, low-to-high-level 16 25 ns

output from clock

tPHL Propagation delay time, high-to-low-level 25 40 ns
output from clock

Load circuit and typical waveforms are shown at the front of this section.
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SiNoLics

LOW POWER SCHOTTKY | S54LS138
DECODERS/DEMULTIPLEXERS | N74LS138

TO BE ANNOUNCED

DESCRIPTION

The S54L.S138 and N74LS138 decode one-of-eight lines
dependent on the conditions at the three binary select
inputs and the three enable inputs. Two active-low and one
active-high enable inputs reduce the need for external gates
or inverters when expanding. A 24-line decoder can be
implemented without external inverters and a 32-line
decoder requires only one inverter. An enable input can be
used as a data input for demultiplexing applications.
Typical delay time through the three-level address circuitry
is 22 nanoseconds. Typical power dissipation is 32 milli-
watts.

The S54LS139 and N74LS139 comprise two individual
two-line-to-four-line decoders in a single package. The
active-low enable input can be used as a data line in
demultiplexing applications. Typical total delay time is 22
nanoseconds through the three-gate-level address circuitry
and power consumption is typically 34 milliwatts total.

FEATURES

o INDIVIDUAL STROBES SIMPLIFY CASCADING FOR
DECODING OR DEMULTIPLEXING LARGER
WORDS

® INPUT CLAMPING DIODES SIMPLIFY SYSTEMS
DESIGN

® TYPICAL AVERAGE SELECT-TO-OUTPUT
PROPAGATION DELAY OF 22 ns THROUGH 3
LEVELS OF LOGIC

® LOW POWER DISSIPATION
® SCHOTTKY-DIODE-CLAMPED TRANSISTORS

APPLICATIONS

54/741.8138: 3-TO-8-LINE DECODER

1-TO-8-LINE DEMULTIPLEXER
54/741L.8139: DUAL 2-TO-4-LINE DECODER

DUAL 1-TO-4-LINE DEMULTIPLEXER

S54LS-B,F,W @ N74LS-B,F $54L8138
DIGITAL 54/74 TIL seRies | N74L5138

PIN CONFIGURATION (Top View)

B,F,W PACKAGE
S54/N741L.S138
-
g e
A h
seLecT< B[Z}—{B vo b—{5] vo
clsb—c Yijo—fia|v1
L c[5] 4]
g
G2a[s oG24 v2p—{13] v2
ENABLE < 628[s }—o|G28 Y3 0——4:EY3 > DATA
OUTPUTS
c1[spb— 1 va o——EIw
L[]
outeut Y77} Y7 v5pb—f0]ve
Y6
anp[s L s
(=] o] vs

positive logic: see function table

S54/N74LS139
ENABLE 1G [1] 1 6] Ve
G
1az}A GO—EZG ENABLE
SELECT
w7 A
SELECT
1vo[+}—lvo 8] 28
s v vob—z]2vo
ENABLE
1v2[s} vz Y10—-E2Y1
DATA
1vals v O_‘Elez OUTPUTS
Gl vs v
ano (3] L——-EzYs

positive logic: see function table
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SIGNETICS LOW POWER SCHOTTKY DECODERS/DEMULTIPLEXERS m S54/N74L.S138, S54/N74L.5139

FUNCTIONAL BLOCK DIAGRAMS AND LOGIC

S54/N74L8138
FUNCTION TABLE
INPUTS
R OUTPUTS
—EDQW ENABLE | SELECT
o '_L)):ﬂy‘ G1 G2*{C B A|Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
G1
ey ) X HI(X X XIH H H H H H H H
INPUTS @) ‘: Y2
{2%:(5‘ —)ol; L XX X X{H H HHHHHH
{ L oam H LiL L L|L HHHHHHH
__:L_)o‘"_’y,w"’“’s H L L L HH L HHHHHH
H L|JLHL/H H L HH H H H
(1) — (10)
At D v H L|LHH/H H H L HHHH
seLeet o 52 IS A O v H LHLLHHHH L HHH
T ” H LI|HLHHHHHEHLHH
P _q[>__ v H L|HHL(H HHHHH L H
H LfHHHH H H H H H H L
*G2=G2A + G2B
H = high level, L = low level, X = irrelevant
S54/N74LS139
@ ) )
e FUNCTION TABLE (Each Decoder/Demultiplexer)
ENABLE 1G m - | (5) w1
1 INPUTS
S OUTPUTS
I | ENABLE SELECT
SELECT @
INPUTS . (3) v3 B A YO Y1 Y2 Y3
* ourrurs
‘:—__—:a:},‘_‘am H X X H H H H
15) L L L L H H H
ENABLE 26 —-& J‘D"ﬂ - L L H H L H H
(1) L H L H H L H
e {“ DE TR N LA (L S R
»® I H = high level, L = low level, X = irrelevant
RECOMMENDED OPERATING CONDITIONS
S54L.5138 N74LS138
S54L.S139 N74LS139
PARAMETER UNIT
MIN TYP | MAX MIN TYP | MAX
Vce Supply voltage 45 5 55 4.75 5 5.25 \
. High logic level 20 20
N Normalized fan-out from each output Low logic level 10 20
TA Operating free-air temperature 55 125 0 70 °c
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SIGNETICS LOW POWER SCHOTTKY DECODERS/DEMULTIPLEXERS » S54/N74LS138, S54/N74LS139

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted)

S54L.8138 N74LS138
PARAMETER TEST CONDITIONS 1 S541.8139 N74LS139 |UNIT
MIN|TYPZ|MAX |MIN [TYP2Z |MAX
V|H High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 08| Vv
V|  Input clamp voltage Vce = MIN, I} =-18mA -15 -15| V
. Vce = MIN, ViH =2V,
\ High-level output voltage 25| 34 27| 34 \"
oH ViL=ViLmax, IOH =-400uA
Ve =MIN, VIH=2V, IgL=4mA 0.4
VoL Low-level output voltage ce IH oL =4m \%
VIL = VIL max loL = 8mA 0.5
j,  nputcurrentat Vee = MAX, V| =55V 0.1 0.1| mA
maximum input voltage
lt4  High-level input current Vce = MAX, V=27V 20 20| pA
ljL  Low-level input current Vee = MAX, V| =0.4V -0.36 -0.36] mA
log Short-circuitoutput current®| Vg = MAX -6 -40| -5 -42| mA
Vce = MAX, 6.3 10 6.3 10
lcc Supply current ce 54/74L5138 mA
Outputs enabled and open 54/74L.5139 6.8 11 6.8 1

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

2l typical values are at Vg = 5V, T = 25°C.

3N ot more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (vgc=5V, Ta = 25°C)

S$541.5138 S$54L.S139
FROM TO LEVELS
PARAMETER]
(INPUT) | (OUTPUT) | OF DELAY TEST CONDITIONS N74LS5138 N74LS139 UNIT
MIN | TYP { MAX | MIN | TYP | MAX
PLH . 13 20 13 20 ns
Binary 2
tPHL Any 27 41 22 33 ns
Select
tPLH 18 | 27 18 | 29 ns
" 3 CL = 15pF,

PHL RL = 2kQ 26 | 39 25 38 ns
tPPLH 2 12 18 16 24 ns
tPHL 21 32 21 32 ns

Enable Any
tPLH 3 17 26 ns
tPHL 25 28 ns

1tp|_H = propagation delay time, low-to-high-level output; tpy| = propagation delay time, high-to-low-level output.

Load circuit and typical waveforms are shown at the front of this section.

2-63



Sinetics rourior-s o seecro [ S94LS 191
—— ; MULTIPLEXER N74|.S]51

S54L.5151-B,F,W @ N74LS151-B,F

TO BE ANNOUNCED DIGITAL 54/74 TTL SERIES
DESCRIPTION PIN CONFIGURATION (Top View)
The S54/N741.S151 is a monolithic data selector/multi-
plexer which contains full on-chip binary decoding to select ‘B,F W, PACKAGE
the desired data source. | .
3|1 —-——-I 18} Voo
This device features complementary W and Y outputs. It E D3 :I
also has a strobe input which must be at a iow iogic ievel to 2 E D2 D4 15] 4
enable the device. A high level at the strobe forces the W \ l‘?:UTTAS
output high, and the Y output (as applicable) low. 1 E D1 D5 u| 5 DATA
D‘E 5o 06 E 6 [ INPUTS
Y'E Y D7 :1__7| 7
IOUTPUTS
w [e}—ofw A 1] A
STROBE E s . & 0] & SDE?.EST
IGND E L————El c
FEATURES positive logic: see function table
® SELECT ONE-OF-EIGHT DATA SOURCES
FUNCTION TABLE
® PERFORMS PARALLEL-TO-SERIAL CONVERSION
e PERMITS MULTIPLEXING FROM N LINES TO ONE INPUTS OUTPUTS
LINE SELECT STROBE v w
® ALSO FOR USE AS BOOLEAN FUNCTION [ B A S
GENERATOR
N ) X X X H L H
INPUT-CLAMPING DIODES SIMPLIFY SYSTEM L L L L DO Do
DESIGN L L H L D1 m
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7
H = high level, L =1low level, X = irrelevant
EO, E1...E15 = the complement of the level of the respective
E input
DO, D1...D7 = the level of the D respective input
RECOMMENDED OPERATING CONDITIONS
S541L8151 N74LS151
PARAMETER UNIT
MIN TYP MAX | MIN TYP MAX
Vce Supply voltage 45 5 55 | 4.75 5 5.25 \%
IOH High-level output current -400 -400 MA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS 1-OUT-OF-8 DATA SELECTOR/MULTIPLEXER m S54LS151, N74LS151

FUNCTIONAL BLOCK DIAGRAM

STROBE (7 O\
ENABLE (P
(4]
(boo-2 —
1
(3)
D10
0202 '
= O
p3o-Y 4
|
DATA , 1
INPUTS Y o 15) :
.
14)
o502 }
=
(13)
D6 }
o ﬁ
(12) |
070 —
\ A
PPN D | E A
B

DATA (10} B
SELECT { B
BINARY C

¢ (9)

(5)
ouTPUT W

(6)
OUTPUT Y

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted

S54L.8151 N74L8151
PARAMETER TEST CONDITIONS! 2 2 UNIT
MIN [TYP4 | MAX | MIN | TYPZ [ MAX

ViH  High-level input voltage 2 2 \%

ViL Low-level input voltage 0.8 0.8 \%

Vi Input clamp voltage Vce = MIN, 1) =-18mA -1.5 -1.5 \%

X Vce = MIN, Vi =2V,

VoH High-level output voltage 2.5 3.4 2.7 | 3.4 Vv
ViL = Vi max, IgH = -400uA
Ve = MIN, ViH =2V, lgL =4mA 025 | 0.4

VoL Low-level output voltage ce H oL \%
ViL = Vi max loL =8mA 0.35 0.5

Input current at )
1y Ve = MAX, V| = 5.5V 0.1 0.1 | mA
maximum input voltage

HH High-level input current Vce = MAX, V=27V 20 20 | pA

liL Low-level input current Ve = MAX, V| =04V -0.4 -0.4 | mA

los  Short-circuit output current3 Vce = MAX -6 -40 | -5 -42 | mA
Ve = MAX, Outputs open,

lcc  Supply current ) 6.0 10 6.0 10 | mA
All inputs at 4.5V

Teor conditions shown as MIN or MAX, use the appropriate value under recommended operating conditions for the applicable device type.
2al typical values are at Vg = 5V, Tp = 25°C.
Not more than one output should be shorted at a time.
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SIGNETICS 1-OUT-OF-8 DATA SELECTOR/MULTIPLEXER = S54L8151, N74LS151

SWITCHING CHARACTERISTICS Vvgc=5V, Ta=25°C

FROM TO LIMITS
PARAMETER? TEST CONDITIONS UNIT
(INPUT) (OUTPUT) MIN TYP MAX
tPLH A,B,orC 27 43
Y ns
tPHL (4 levels) 31 50
tPLH A,B,orC 24 39
w ’ ns
J tPHL (3 levels) 20 32
i tPLH 23 37
‘*4 Strobe Y Cp = 15pF ns
, tPHL 25 42
! R = 2k§2
tPLH 19 31
Strobe w ns
PHL 16 26
tPLH 16 26
Any D Y ns
tPHL 20 32
tPLH 13 21
Any D w ns
tPHL 9 15

1‘PLH = Propagation delay time, low-to-high-level output
tPHL = Propagation delay time, high-to-low-level output

Load circuit and typical waveforms are shown at front of this section.
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LOW POWER SCHOTTK
e o v oy | SI4LS193
S54LS153-B,F,W ® N74LS153-B,F N74|.S1 53

SiljNeLiCSs

T0 BE ANNOUNCED

DESCRIPTION

Each of these monolithic, data selectors/multiplexers con-
tains inverters and drivers to supply fully complementary,
on-chip, binary decoding data selection to the AND-OR-
invert gates. Separate strobe inputs are provided for each of
the two four-line sections.

FEATURES

® PERMITS MULTIPLEXING FROM N LINES TO 1
LINE

® PERFORMS PARALLEL-TO-SERIAL CONVERSION

e STROBE (ENABLE) LINE PROVIDED FOR
CASCADING (N LINES TO n LINES)

® HIGH-FAN-OUT, LOW-IMPEDANCE, TOTEM-POLE
OUTPUTS

® FULLY COMPATIBLE WITH MOST TTL AND DTL
CIRCUITS

DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION (Top View)

B,F,W PACKAGE

s*rno;ag E E Vee

SELEC'?' E‘Do‘ <] ggnoae

E_1031G ® QELECT

DATA (e ]

INPUTS GHee ] e
Hico EI INPUTS

OUTPUT [T H 1y 10
" o]

GND E

positive logic: see function table

OUTPUT
2y

FUNCTIONAL BLOCK DIAGRAM FUNCTION TABLE
a
e SELECT
(5)
1010 INPUTS DATA INPUTS STROBE | OUTPUT
120
B A |CO C1 cC2 cC3 G Y
o X X X X X X H L
" L L|L x x X| L L
® L L H X X X L H
L H X L X X L L
L {>¢.T,[> L H|X H X X| L H
H L X X L X L L
o H L | X X H X L H
) H H X X X L L L
x10 SK (9) _ouTPuT H H X X X H L H
2202 Ly
(13) inputs A and B are common to both sections.
3 (15) l — H = high level, L = low level, X = irrelevant
STROBE 26 o___OD_____________
(ENABLE)
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S S

SIGNETICS 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS = S54/N74LS153

RECOMMENDED OPERATING CONDITIONS

5415153 74L8153
PARAMETER UNIT
MIN TYP MAX | MIN TYP MAX
vce Supply voltage 4.5 5 55 | 4.75 5 5.25 \"
10H High-level output current -400 -400 MA
loL Low-level output current 4 8 mA
TA Operating_ free-air temperature -55 125 0 70 °c

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted)

1 54LS153 74L8153
PARAMETER TEST CONDITIONS 2 2 UNIT
MIN | TYP< | MAX | MIN | TYPS | MAX
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08| V
\ Input clamp voltage Vce = MIN, | =-18mA -1.5 -15| V
Vcee = MIN, ViH =2V,
VoH High-level output voltage 25| 3.4 2.7 3.4 \%
ViL = VL max, |oH = -400uA
Vee=MIN, ViH =2V, IgL=4mA 025 | 04
VoL Low-level output voltage ce H oL \%
ViL = VL max oL = 8mA 0.35 0.5
Input current at
1 i Vee = MAX, V| = 5.5V 0.1 0.1 mA
maximum input voltage
liH4  High-level input current Vee = MAX, V=27V 20 20| uA
liL  Low-level input current Ve = MAX, V| =04V -0.36 -0.36 | mA
los  Short-circuit output current3 Vce = MAX -6 -40 [ -6 -42 | mA
lccL Supply current, output low | Voc = MAX, See Note 2 6.2 10 6.2 10| mA

1TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

device type.

2All typical values are at Vg = 5V, Tp = 25°C.
3Not more than one output should be shorted at a time.

NOTE 2: Iggy is'measured with the outputs open and all inputs grounded.

SWITCHING CHARACTERISTICS (Vg =5V, Ta = 25°C)

1 FROM T0 : YP MAX NIT
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN T U

tPLH Data Y 10 15 ns

tPHL Data Y 17 26 ns
CL = 15pF,

tPLH Select Y 19 29 ns
RL = 2kQ

tPHL - Select Y 25 38 ns

tPLH Strobe Y 16 24 ns

tPHL Strobe Y 21 32 ns

1tPLH = propagation delay time, low-to-high-level output
tPHL = propagation delay time, high-to-low-level output

Load circuit and typical waveforms are shown at the front of this section.
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= - LOW POWER SCHOTTKY HEX/QUADRUPLE [S54LS174
5!!"““'“5 D-TYPE FLIP-FLOPS WITH CLEAR|N74LS174

S54LS-B,F,W e N74LS-B,F N74|_S] 75
TO BE ANNOUNCED DIGITAL 54/74 TIL SERIES !
DESCRIPTION PIN CONFIGURATION (Top View)
s . . . - B,F,W PACKAGE
These monolithic, positive-edge-triggered flip-flops utilize S54/N74174
TTL circuitry to implement D-type flip-flop logic. All have
a direct clear input, and the S54/N74175 features comple- cLear|t ’_ODO ) 6] Vee
mentary outputs from each flip-flop.
Information at the D inputs meeting the setup time el _QCLR Lol c|_n° i8] 6a
requirements is transferred to the Q outputs on the cK CK
positive-going edge of the clock pulse. Clock triggering 103 %\ /Q\DL_ 14| 6D
occurs at a particular voltage level and is not directly b P
related to the transition time of the positive-going pulse. 20( 4 }—bV Vo3| s0
When the clock input is at either the high or low level, the g'ﬁn ol CEE
D input signal has no effect at the output. 20 E o ol sa
These circuits are fully compatible for use with most TTL EL d & .
or DTL circuits. e oV Vo=
&% Jod—o| cER
20 [T]Ho af—9] 4a
FEATURES
GND| 8 L— o< |-— 9 | cLock
® 40MHz TYPICAL MAXIMUM FREQUENCY :I
o THREE PERFORMANCE RANGES OFFERED positive logic: see function table
e BUFFERED CLOCK AND DIRECT CLEAR INPUTS $54/N74175
o INDIVIDUAL DATA INPUT TO EACH FLIP-FLOP
o S54/N74L8174 cLeaRr|l [ Fl—ﬁ E vee
HEX D-TYPE FLIP-FLOPS P CLR LR 2] a0
CONTAINS 6 FLIP-FLOPS WITH SINGLE-RAIL e ckJo—gt—o[> kOl D
OUTPUTS a bl o
1a]3 14| 40
® S54/N74LS175
QUADRUPLE D-TYPE FLIP-FLOPS
CONTAINS 4 FLIP-FLOPS WITH SINGLE-RAIL D4 il
OUTPUTS
ZDE 12| 3D
2G| 6 o oM | | o 11| 3@
FUNCTION TABLE (Each Flip-Flop) 60K<b p
2af7
INPUTS OUTPUTS = R o] 2o
CLEAR cLock D a al anols —o<}—_T_| cLock
L X X L H - — -
H + H H L positive logic: see function table
H 1 L L _I:l
H L X Qq Qg
H = high level (steady state) APPLICATIONS
L = low level (steady state)
X = irrelevant ) BUFFER/STORAGE REGISTERS
1 = transition from low to high level
Qg =the level of Q before the indicated steady-state input SHIFT REGISTERS
conditions were established
1 - $54/N74175 only PATTERN GENERATORS

2-69



SIGNETICS HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR m S54/N74174, S54/N74175

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted

54L.8174 74L8174
PARAMETER TEST CONDITIONS 54L8175 74L8175 UNIT
MIN | TYP2| MAX [MIN| TYP2| MAX
ViH High-level input voltage 2 2 \%
ViL  Low-level input voltage 0.8 08| V
Vi Input clamp voltage Vce = MIN, I} =-18mA -1.5 -15| V
X Vce = MiN, ViH =2V,
VoH High-level output voltage 25| 35 27| 35 \%
Vee = VL max, IgH = -400mA
Vee = MIN, VIH =2V, loL=4mA 025 | 0.4
VoL Low-level output voltage \'%
ViL = V|L max loL = 8mA 035! 0.5
Input current at
I Vce = MAX, V| =55V 0.1 0.1 | mA
maximum input voltage
H High-level input current Vce = MAX, V| =27V 20 20 | puA
Low-level i -0.4 -0.4
L ow-level Clock input Vee = MAX, V=04V mA
input current Other inputs -0.36 -0.36
los  Short-circuit output current3 Vce = MAX -6 -40 | -5 -42 | mA
| Suppl v MAX Ses Note 2 Sb4/74174 13 22 13| 22 A
current = , ee Note m
cc Supplyeu ce S54/N74175 9| 15 9| 15
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
2AIl typical values are at Voo = 5V, Tp = 25°C.
3Not more than one output should be shorted at a time.
NOTE 2: With all outputs open and 4.5V applied to all data and clear inputs, Icc is measured after a momentary ground, then 4.5V, is
applied to clock.
RECOMMENDED OPERATING CONDITIONS
5418174 7418174
PARAMETER 5418175 74L8175 UNIT
MIN TYP MAX | MIN TYP MAX
vece Supply voltage 4.5 5 55 | 4.75 5 5.25 \Y%
IOH High-level output current -400 -400 MA
oL Low-level output current 4 8 mA
felock Clock frequency 0 30 0 30 MHz
tw Width of clock or clear pulse 20 20 ns
. Setup ti Data input 20 20 ns
etup time
setup Clear inactive-state | 25 25 ns
thold Data hold time 5 5 ns
TA Operating free-air temperature -55 125 70 °c
SWITCHING CHARACTERISTICS Vvcc=5V, Ta=25°C
PARAMETER TEST CONDITIONS | MIN | TYP | MAX | UNIT
fmax Maximum clock frequency 30 40 MHz
Propagation delay time, low-to-high-level output from clear Ci = 15pF
tp L=15 16 | 25
LH (s54/N74L5175 only) RL = 2K ns
tPHL Propagation delay time, high-to-low-level output from clear : 23 35 ns
tPLH Propagation delay time, low-to-high-level output from clock 20 30 ns
TPHL Propagation delay time, high-to-low-level output from clock 21 30 ns

Load circuit and typical waveforms are shown at the front of this section.
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SIGNETICS HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR = S54/N74174, S54/N74175

FUNCTIONAL BLOCK DIAGRAMS

S54/N74LS174 S54/N74LS175
i
3) 2
1 0—————————— D a
—o> o
CLEAR
1
(@) @
1D O D al—o1a
] (5)
O [ al—o
——of> cK
> ck 3)
cear® [0 1@

CLEAR i

0 © D a ’_0(7)
(6) v «
30 O— D afp—o
P cK
—1—o|> cx (6}
cLear® [0 A

(12) (10)
[

an (10) b af—o03a
[ o af—o
> ck
——of > cK an
CLEARd

3) (15)
—o

(13) (12)
al—o

o[> cx

T ook 0 P>o—— o “ o
CLEAR
[§)]
CLEAR o_._.oDo—_T

(14) (15)
[es —o

©
cLock o—Do——J
CLEAR
@
CLEAR O—0| —_—T

|
|
—OD .. .dynamic input activated by transition from a high level to a low level.
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TTKY
GINDKES sefU58 000 S54L518)
S54LS181-N,Q,F e N74LS181-N,F N 74LSI 8 l
DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATION (Top View)
The S54/N74LS181 arithmetic logic unit (ALU)/function N,Q,F PACKAGE
generators have a complexity of 75 equivalent gates on a
monolithic chip. These circuits perform 16 binary arith- BO E———j %] Vee
metic operations on two 4-bit words as shown in Tables 1 a0 [1] A0 B0 .q = At
and 2. These operations are selected by the four function-
seiect iines (SO, S1, S2, S3) and include addition, subtrac- s3 [3] s3 B1 ZI B1
t|9n, de.crement., and. straight tljansfer. Wher.l performing @ s2 [ s2 A2 5] a2 %
arithmetic manipulations, the internal carries must be 2 c
enabled by applying a low-level voltage to the mode control z s1'[5] s1 B2 =] B2 a
input (M). A full carry look-ahead scheme is made available s0 [5] so A3 ope
in these devices for fast, simultaneous carry generation by
means of two cascade-outputs (pins 15 and 17) for the four Cn [Z] Cn B3 ] B3
bits in the package. When used in conjunction with the 182 m [3] ™ G 7] o
full carry look-ahead circuit, high-speed arithmetic opera-
tions can be performed. p | Fo [ Fo Cr+a <] Crra e
=) =
& F1 [0 F1 P rl'_sl P 2
If high speed is not of importance, a ripple-carry input (Cp) 8 ) Fo a4
n
and a ripple-carry output (Cn+4) are available. However, F F3 A*B [«] a+e
the ripple-carry delay has also been minimized so that GND é ?——E F3
arithmetic manipulations for small word lengths can be
performed without external circuitry. logic: see tables 1 and 2
The S54/N74L.S181 will accommodate active-high or active- PIN DESIGNATIONS
i . . . . .
low data if the pin designations are interpreted as follows DESIGNATION | PIN NOS. FUNCTION
FEATURES A3, A2, A1, A0 |19, 21, 23,2 WORD A INPUTS
® FULL LOOK-AHEAD FOR HIGH-SPEED B3, B2, B1, B0 |18, 20, 22, 1 WORD B INPUTS
OPERATIONS ON LONG WORDS $3 5251 50 34556 FUNCTION-SELECT
e |NPUT CLAMPING DIODES MINIMIZE T LT INPUTS
TRANSMISSION-LINE EFFECTS Cn 7 INV. CARRY INPUT
e DARLINGTON OUTPUTS REDUCE TURN-OFF TIME " 8 MODE CONTROL
® ARITHMETIC OPERATING MODES: INPUT
ADDITION F3, F2, F1,F0 [13,11,10,9] FUNCTION OUTPUTS
SUBTRACTION
SHIFT OPERAND A ONE POSITION A=B 14 |COMPARATOR OUTPUT
MAGNITUDE COMPARISON P 15 CARRY PROPAGATE
PLUS TWELVE OTHER ARITHMETIC OUTPUT
OPERATIONS Cnta 16 INV. CARRY OUTPUT
® LOGIC FUNCTION MODES: R 17 CARRY GENERATE
EXCLUSIVE-OR OUTPUT
COMPARATOR
AND, NAND, OR, NOR Vce 24 SUPPLY VOLTAGE
PLUS TEN OTHER LOGIC OPERATIONS GND 12 GROUND
PIN NUMBER 2 1123 (22211201918 | 9 |10 | 11| 13| 7 16 15 | 17
Active-high data (Table!) | Ag | Bg | A1 | B1 | A2 | B2 | A3 | B3| Fo| F1| Fo| F3| Cn| Chea | X | Y
Active-low data (Table 1) | Ag | Bg | A1 | Bj KQ By | A3 | B3 | Fo E] 4?2 I?g Ch| Chea| P | G
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SIGNETICS ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS = S541.5181, N74L.5181

DESCRIPTION cont’d

Subtraction is accomplished by 1’s complement addition
where the 1’s complement of the subtrahend is generated
internally. The resultant output is A—B—1 which requires an
end-around or forced carry to provide A—B.

The S54/N74LS181 can also be utilized as a comparator.
The A = B output is internally decoded from the function
outputs (FO, F1, F2, F3) so that when two words of equal
magnitude are applied at the A and B inputs, it will assume
a high level to indicate equality (A = B). The ALU should
be in the subtract mode with Cp, = H when performing this
comparison. The A = B output is open-collector so that it
can be wire-AND connected to give a comparison for more
than four bits. The carry output (Cn+4) can also be used to
supply relative magnitude information. Again, the ALU
should be placed in the subtract mode by placing the
function select inputs S3, S2, S1, SO at L, H, H, L,
respectively.

functions are detailed in Tables 1 and 2 and include
exclusive-OR, NAND, AND, NOR, and OR functions.

Series 54LS devices are characterized for operation over the
full military temperature range of —=55°C to 125°C; Series
74LS devices are characterized for operation from 0°C to
70°C.

ALU SIGNAL DESIGNATIONS

The S54/N74L.S181 can be used with the signal designations
of either Figure 1 or Figure 2.

The logic functions and arithmetic operations obtained
with signal designations as in Figure 1 are given in Table 1;

those obtained with the signal designations of Figure 2 are
given in Table 2.

(2) (1) (23)(22) (21)(20)(19) (18} (2} (1) (23)(22) (21)(20)(19}(18)

44443840

Ao Bo A1 By A2 By A3 B3
n

AgBo A1 By A2B2 A3 B:
(7)4’_dc“00 187 A2B2 A3B3

A<B ’-—(14) A=B frr(14)

(8)——1—-

Fo F1_F2 F3Cnra ¥ X Meq F1 F2 F3Cnig G P

ACTIVE-HIGH| ACTIVE-LOW
INPUTC,, OUTPUTCp+q| DATA DATA
(FIGURE 1) | (FIGURE 2)
H H A<B A>B
H L A>B A<B
L H A<B A>B
L L A>B A<B

These circuits have been designed to not only incorporate
all of the designer’s requirements for arithmetic operations,
but also to provide 16 possible functions of two Boolean
variables without the use of external circuitry. These logic
functions are selected by use of the four function-select
inputs (S0, S1, S2, S3) with the mode-control input (M) at
a high level to disable the internal carry. The 16 logic

9 (100 (1) (13) (16) (17)(15)

(3) (4) (1) (2) (14)15) (5) (6)

Yo Xo Y1 X1 Y2 X2 Y3X3
x|

—~0jfcn

v
Coix  Cniy  Cntz

— o)

2y () 9)

FIGURE 1
(FOR TABLE 1)

9) (100 (1) (13) (16) (17)(15)

@) @) (1) (2) (18)(15) (5) (6)

868384844
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(FOR TABLE 2)

TABLE 1
ACTIVE-HIGH DATA
SELECTION
M=H M= L: ARITHMETIC OPERATIONS
LOGIC Ch=H Ch=L
s3 s2 S1 S0 FUNCTIONS (NO CARRY) (WITH CARRY)
L L L L F=A F=A F=APLUS1
L L L H F=A+B F=A+8B F=(A+B)PLUS1
L L H L F=AB F=A+B F=(A+B)PLUS 1
L L H H F=0 F =MINUS 1(2's COMPL) F = ZERO
L H L L F=AB F=APLUS AB F=APLUS AB PLUS 1
L H L H F=B F=(A+B)PLUS AB F = (A -B) PLUS AB PLUS 1
L H H L F=A @B F = A MINUS B MINUS 1 F=AMINUS B
L H H H F=AB F = AB MINUS 1 F=AB
H L L L F=A+B F=APLUS AB F=APLUSABPLUS 1
H L L H F=A @ B F=APLUSB F=APLUSBPLUS
H L H L F=B F=(A+B)PLUS AB F=(A+8)PLUSABPLUS1
H L H H F=AB F = AB MINUS 1 F=AB
H H L L F=1 F=APLUSA* F=APLUSAPLUS 1
H H L H F=A+B F=(A+B)PLUS A F=(A+B)PLUSAPLUS1
H H H L F=A+B F=(A+B)PLUSA F=(A+B)PLUSAPLUS 1
H H H H F=A F = AMINUS 1 F=A

*Each bit is shifted to the next more significant position.
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SIGNETICS ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS ® S54L.5181, N74LS181

FUNCTIONAL BLOCK DIAGRAM
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SIGNETICS ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS = S54L.S181, N74LS181

TABLE 2
ACTIVE-LOW DATA
SELECTION
M=H M= L: ARITHMETIC OPERATIONS
LOGIC Ch=L Ch=H
Ss3 S2 S1 SO FUNCTIONS (NO CARRY) (WITH CARRY)
L L L L F=A_ F=AMINUS 1 F=A
L L L H F=AB F=AB MINUS 1 F=AB
L L H L F=A+B F = AB MINUS 1 F=AB
L L H H F=1 F =MINUS 1 (2'sEOMPL) F =ZERO _
L H L L F=A+B F=APLUS (A +B) F=APLUS (A +B) PLUS 1
L H L H F=B F = AB PLUS (A +B) F=ABPLUS (A+B)PLUS1
L H H L F=A @_B F = A MINUS B MINUS 1 F=AMINUS B
L H H H F=A+B F=A+B F=(A+B)PLUS1
H L L L F=AB F=APLUS (A +B) F=APLUS (A+B)PLUS 1
H L L H F=A ® B F=AfLUSB F=AfLUSBPLUS1
H L H L F=B F=AB PLUS (A +B) F=AB PLUS (A+B)PLUS1
H L H H F=A+B F=A+B F=(A+B)PLUS1
H H L L F=0_ F=APLUS A* F=APLUSAPLUS1
H H L H F=AB F=ABPLUS A F=ABPLUSAPLUS1
H H H L F=AB F=AB PLUS A F=AB PLUS APLUS1
H H H H F=A F=A F=APLUS1
RECOMMENDED OPERATING CONDITIONS
S541L58181 N74LS181
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
Vce Supply voltage 4.5 5 5.5 4.75 5 5.25 \)
High-level output current
- -400 A
loH (All outputs except A =B 400 s
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °c
ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted
54L8181 74L8181
PARAMETER TEST CONDITIONS UNIT
MIN | TYPZ |MAX |MIN | TYPZ|MAX
VIH High-level input voltage 2 2 \)
VL  Low-level input voltage 0.8 08| V
Vi Input clamp voltage Vce = MIN, I} = -18mA -15 -15| V
High-level output voltage, Vee = MIN, ViH =2V,
VOH g P ¢ ce H 25| 34 2.7 34 \%
any output except A =B VIL = VIL max, |OH = -400uA
High-level output current, Vce = MIN, ViH =2V,
IOH ¢ P ce H 100 100 uA
A = B output only ViL = VIL max, VOH = 5.5V
loL = 4mA 0.25| 04
Low-level All outputs
. Vee=MIN,  ViH=2V, IgL=8mA 0.35| 05
VoL output \
| Output G ViL = VIL max loL = 16mA 0.47| 0.7 0.47| 0.7
voltage
¢ Output P loL = 8mA 0.35/ 0.6 035/ 05
Input Mode input 0.1 0.1
current at Any A or B input 0.3 0.3
I . Vce =MAX, V=55V mA
max. input Any S input 04 0.4
voltage Carry input 0.5 05

2-75

|
\
|
\



SIGNETICS ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS = S54L.5181, N74LS181

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise

Noted
54L8181 7418181
PARAMETER TEST CONDITIONS' UNIT
MIN|TYP2|MAX |MIN | TYPZ|MAX
Mode input 20 20
High-level
. Any A or B input 60 60
I input X Vee =MAX, V=27V uA
Any S input 80 80
current
Carry input 100 100
Mode input -0.36 -0.36
Low-level
. Any A or B input -1.08 -1.08
i input ) Vce =MAX, V| =04V mA
Any S input -1.44 -1.44
current
Carry input -2 -2
N Short-circuit output current,
los Vee = MAX -40|( -5 -42
any output except A = g3
| Suopl " v MAX. See Note 3 Condition A 201 32 20| 34 A
upply curren = , See Note m
ce Y ce Condition B 21 35 21 37
TFor conditions shown as MIN or MAX, use tohe appropriate value specified under recommended operating conditions.
21 typical values are at Voo = 8V, Tp = 25 C.
3Not more than one output should be shorted at a time.
NOTE 3: With outputs open, | o is measured for the following conditions:
A. SO through S3, M, and A inputs are at 4.5V, all other inputs are grounded.
B. SO through S3 and M are at 4.5V, all other inputs are grounded.
SWITCHING CHARACTERISTICS [Vcc =5V, TA=25°C (CL = 15pF, R = 2k, See Note 4)]
1 FROM TO )
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH 18 27
tPHL Cn Cn+d 13 20 nS
tPLH M=0V,S0=S3=45V, 25 38
tPHL Any Aor B Cnt4 S1=52= 0V (SUM mode) 25 38 nS
tPLH M=0V,S0=S3=0V 27 41
tPHL Any Aor B Cn+4 S1=52=4.5V (DIFF mode) 27 41 nS
tPLH M=0Vv 17 26
tPHL Cn Any F (SUM or DIFF mode) 13 20 nS
tPLH M =0V,S0=S3=45V, 19 29
tPHL Any Aor B G S1=52= 0V (SUM mode) 15 23 ns
tPLH M=0V,S0=S3=0V, 21 32
tPHL Any AorB G S1=152= 4.5V (DIFF mode) 17 26 nS
tPLH M=0V,S0=S3=4.5V, 20 30
tPHL Any Aor B P S1=52 = 0V (SUM mode) 20 30 nS
tPLH M=0V,S0=S83=0V, 20 30
tPHL Any Aor B P S1=52 = 4.5V (DIFF mode) 2 33 nS
tPLH . . . M=0V,S0=S83=4.5V, 21 32
tPHL Ai or Bi Fi S$1=52 =0V (SUM mode) 13 20 nS
tPLH X . . M=0V,S0=S83=0V, 21 32
tPHL Ai or Bi Fi S1=52=4.5V (DIFF mode) 15 23 nS
tPLH . . . - . 22 33
tPHL Aj or Bj Fi M = 4.5V (logic mode) 19 29 nS
tPLH _ M=0V,S0=S3=0V, 33 50
tPHL Any Aor B A=8B S1=52=45V (DIFF mode) 41 62 nS

1tP|_H = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output

Load circuit and typical waveforms are shown at front of this section.
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Siqnotics

LOW POWER SCHOTTKY | S54LS196

50/30 MHz PRESETTABLE DECADE
OR BINARY COUNTERS/LATCHES |\ +o1o0

TO BE ANNOUNCED

DESCRIPTION

These high-speed monolithic counters consist of four DC
coupled, master-slave flip-flops which are internally inter-
connected to provide either a divide-by-two and a divide-
by-five counter S54/N74LS196 or a divide-by-two and a
divide-by-eight counter S54/N74L.S197. These four counters
are fully programmable; that is, the outputs may be preset
to any state by placing a low on the count/load input and
entering the desired data at the data inputs. The outputs
will change to agree with the data inputs independent of
the state of the clocks.

During the count operation, transfer of information to the
outputs occurs on the negative-going edge of the clock
pulse. These counters feature a direct clear which when
taken low sets all outputs low regardless of the states of the
clocks.

These counters may also be used as 4-bit latches by using
the count/load input as the strobe and entering data at the
data inputs. The outputs will directly follow the data inputs
when the count/load is low, but will remain unchanged
when the count/load is high and the clock inputs are
inactive.

All inputs are diode-clamped to minimize transmission-line
effects and simplify system design. These circuits are
compatible with most TTL and DTL logic families. Typical
power dissipation is 60 milliwatts.

FEATURES

® PERFORMS BCD, BI-QUINARY, OR BINARY
COUNTING

® FULLY PROGRAMMABLE

$54L8197

S54LS-A,F,W e N74LS-A,F
DIGITAL 54/74 TTL SERIES |N74LS197

PIN CONFIGURATION (Top View)

A,F,W PACKAGE

GND E

COUNT/
1 14| V
LOAD ] 1] Vee
COUNT,/
Qc E QLOAD 13| CLEAR
c E c ap 2] op
DATA 2]
INPUTS A E A o E o
DATA
INPUTS
ea [s}—ea s—]] B
cLock 2 [¢] CLK2 ag EI Qg
CLK 1

3 CLOCK 1

asynchronous input: Low input to clear sets Q.
Qpg, Qc, and Qp low.

® INPUT CLAMPING DIODES SIMPLIFY SYSTEM

DESIGN

® OUTPUT Qp MAINTAINS FULL FAN-OUT
CAPABILITY IN ADDITION TO DRIVING CLOCK-2

® FULLY INDEPENDENT CLEAR INPUT INPUT
RECOMMENDED OPERATING CONDITIONS
S54L.5196, S54L8197 N74LS196, N74LS197
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
vece Supply voltage 45 5 5.5 4.75 5 5.25 \%
10H High-level output current -400 -400 MA
loL Low-level output current 4 8 mA
Clock-1 input 30 0 30
Count frequency MHz
Clock-2 input 15 15
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SIGNETICS DECADE OR BINARY COUNTERS/LATCHES = S54/N74L5196,197

RECOMMENDED OPERATING CONDITIONS

$54L5196, S54L8197 N74L8196, N74LS197
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
Clock-1 input 10 10
Clock-2 input 20 20
tw Pulse width ns
Clear 15 15
Load 20 20
High-level data | t; 1
thold Input hold time 9 w(load) w(load) ns
Low-level data | ty(load) tw(load)
Inbut setun ti High-level data 10 10
t, nput setup time ns
setup  InPut setup Low-level data | 15 15
tenable Count enable time (See Note 3) 20 20 ns
TA Operating free-air temperature -55 125 0 70 °c

NOTE 3: Count enable time is the interval in‘i}nediately preceding the negative-going edge of the clock pulse during which interval the count/load
and clear inputs must both be high to ensure counting.

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise Noted

$541.8196 N74LS196
PARAMETER TEST CONDITIONS $541L.8197 N74L8197 |[UNIT
MIN TYPZ MAX [MIN| TYPZ2|MAX
V|H High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08| Vv
V{ Input clamp voltage Ve = MIN, I} = -18mA -1.5 -1.5] V
Vee=MIN,  ViH=2V,
VOH High-level output voltage 25| 3.4 27| 3.4 \
VIL = VIL max IQH = -400uA
Vee=MIN,  ViH=2V, IoL=4mA3 0.4
VoL Low-level output voltage ce tH oL \%
VIL = VIL max loL = 8mA3 05
Data, count/load 0.1 0.1
Input current
Clear, clock 1 0.2 0.2
1] at maximum Vce = MAX, V=55V mA
Clock 2 of ‘LS196 0.4 0.4
input voltage
Clock 2-of ‘LS197 0.2 0.2
Data, count/load 20 20
High-level
Clear, clock 1 40 40
H . Vee =MAX, V=27V MA
input current Clock 2 of ‘LS196 80 80
Clock 2 of 'LS197 40 40
Data, count/load -0.36 -0.36
Low-level Clear ~-0.72 -0.72
|y Outeut Clock 1 Vee = MAX, V) =0.4V -2.4 -2.4| mA
current
Clock 2 of ‘LS196 -2.8 -2.8
Clock 2 of ‘L.S197 -1.3 -1.3
los Short-circuit output current3 Ve = MAX -6 -40| -5 -42| mA
IcC Supply current Vee = MAX, See Note 4 12 20 12 20| mA

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

2All typical values are at Vg = 5V, Tp = 25°C.
Not more than one output should be shorted at a time.
Qp outputs are tested at specified I plus the limit value of I_ for the clock-2 input. This permits driving the clock-2 input while maintaining
full fan-out capability.

NOTE4: Igc is measured with all inputs grounded and all outputs open.
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SIGNETICS DECADE OR BINARY COUNTERS/LATCHES » S54/N741L.5196, 197

SWITCHING CHARACTERISTICS Vcc =5V, Ta = 25°C

1 | FROM TO S54/N74LS196 | S 7
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS / 54/N74LS19 UNIT
MIN | TYP | MAX [ MIN | TYP | MAX
fmax Clock 1 Qa 30 | 40 30 40 MHz
t 8 15 8 15
PLH Clock 1 Qa ns
tPHL 13 20 14 21
tp 16 24 12 19
LH Clock 2 Qg ns
tPHL 22 33 23 35
1 38 57 34 51
PLH Clock 2 Qc CL = 15pF ns
PHL RL = 2k 41 62 42 63
t 12 18 55 78
PLH Clock 2 Qp ns
tPHL 30 45 63 95
tPLH 20 30 18 27
A,B,C,D|Qa, 0g,Qc. Qp ns
TPHL 29 44 29 44
t 27 41 26 39
PLH Load Any ns
tPHL 30 45 30 45
tPHL Clear Any 34 51 34 51 ns

1fmax = maximum input count frequency
tpH = propagation delay time, low-to-high-level output, tp}y| = propagation delay time, high-to-low-level output.

Load circuit and typical waveforms are shown at the front of this section.
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SiNoLics

LOW POWER SCHOTTKY
DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

TO BE ANNOUNCED

DESCRIPTION

S541L.5251-B,F,W ® N74LS251-B,F

DIGITAL 54/74 TIL SERIES

PIN CONFIGURATION (Top View)

S94LS251
N74LS251

These monolithic data selectors/multiplexers contain full B.F.W PACKAGE
on-chip binary decoding to select one-of-eight data sources "
and feature a strobe-controlled three-state output. The
strobe must be at a low logic level to enable these devices.
The three-state outputs permit a number of outputs to be 3 E—————I EI Vee
connected to a common bus. When the strobe input is high, D3
both outputs are in a high-impedance state in which both DATA 2 E D2 D4 EI 4
the upper and lower transistors of each totem-pole output INPUTS E _ "
are off, and the output neither drives nor loads the bus e p1 o B DATA
significantly. When the strobe is low, the outputs are o E . D6 E & | 'NPUTS
activated and operate as standard TTL totem-pole outputs. ‘
To minimize the possibility that two outputs will attempt Yie Y b7 2] 7
to take a common bus.to opposite logic levels, the output OUTPUTS w E E A
control circuitry is designed so that the average output w A
disable time is shorter than the average output enable time. STROBE E s B E B SECEQT
[
GND E ‘—-———-_T_I c
positive logic: see function table
FEATURES FUNCTION TABLE
® THREE-STATE OUTPUTS INTERFACE DIRECTLY INPUTS OUTPUTS
WITH SYSTEM BUS SELECT STROBE v w
® PERFORM PARALLEL-TO-SERIAL CONVERSION CBA s
® PERMIT MULTIPLEXING FRON N-LINES TO ONE X X X H z z
LINE LLL L Do DO
o COMPLEMENTARY OUTPUTS PROVIDE TRUE AND LLH L D1 D1
INVERTED DATA LHL L D2 D2
e FULLY COMPATIBLE WITH MOST TTL AND DTL LHH L D3 D3
HLL L D4 D4
CIRCUITS =
HLH L D5 D5
HHL L D6 D6
HHH L D7 D7
H = high logic level, L = low logic level
X = irrelevant, Z = high impedance (off)
DO, D1... D7 = the level of the respective D input
RECOMMENDED OPERATING CONDITIONS
5418251 7418251
PARAMETER UNIT
MIN TYP MAX | MIN TYP MAX
vece Supply voltage 45 5 55 | 4.75 5 5.25 \%
I0H High-level output current -1 -2.6 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS = S54L8251, N74LS251

FUNCTIONAL BLOCK DIAGRAM

JdN\
>

STROBE (4]
ENABLE

(5)

OUTPUT Y

DATA

6)
INPUTS

OUTPUT W

DATA (10) B
SELECT{ B d
BINARY C

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted

5418251 74L5251
PARAMETER TEST CONDITIONS 2 > UNIT
MIN | TYP< [MAX [MIN | TYP< [MAX
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08| V
\ Input clamp voltage Vge = MIN, I} =-18mA -1.5 -15| V
. Vee = MIN, Vig=2V,
VOoH  High-level output voltage 25| 34 27 | 3.1 \
ViL = MAX, IoH = MAX
Vce=MIN, ViH=2V,
VoL Low-level output voltage 0.25 | 04 035 | 05| V
ViL = MAX, lgL = MAX
Off-state (high-impedance-state) Vee = MAX, Vo=27V 20 20
lo(off) pA
output current ViIH =2V Vo =04V -20 -20
1] Input current at maximum input voltage | Vg = MAX, V| = 5.5V 0.1 0.1 | mA
WH High-level input current Vce = MAX, V= 2.7V 20 20 | MA
L Low-level input current Vce = MAX, Vi =0.4V -0.4 -0.4 | mA
los Short-cireuit output current3 Vce = MAX -6 -40 | -5 -42 | mA
Vce = MAX, Condition A 6.1 10 6.1 10
Icc Supply current mA
See Note 3 Condition B 7.1 12 7.1 12

‘For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2 Al typical values are at Vg = 5V, Tp = 25°C.

Not more than one output should be shorted at a time.
NOTE 3: I is measured with the outputs open and all data and select inputs at 4.5V under the following conditions:

A. Strobe grounded.
B. Strobe at 4.5V.
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SIGNETICS DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS = S54LS251, N74LS251

SWITCHING CHARACTERISTICS vgg =5V, Ta =25°C

FROM TO
PARAMETER1 TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)

tpLH A, B,orC 29 45
Y ns

tPHL (4 levels) 28 45

tPLH A, B,orC 20 33
w ns

TPHL (3 levels) 21 33

1] 17 28
PLH Any D Y CL = 15pF 18 28 ns

tPHL RL =2k

t] 10 15
PLH Any D w ns

tPHL 9 15

t 17 27
ZH Strobe Y ns

tzL 26 40

t 17 27
ZH Strobe w ns

tzL 24 40

tHZz 30 45
Strobe Y CL =5pF ns

Lz RL = 2k 15 25

1 30 45
Hz Strobe w ns

tLz 15 25

1tp|_H = Propagation delay time, low-to-high-level output
tpH L = Propagation delay time, high-to-low-level output
tzH = Output enable time to high level

tz| = Output enable time to low level
tz = Output disable time from high level
t_z = Output disable time from low level

Load circuit and typical waveforms are shown at the front of this section.
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Ei!llllltiﬂﬁ ouaL 4.t FOVER SCHOTY 541 $253
SELECTORS/MULTIPLEXERS | M 941 6953

S541.5253-B,F,W ® N74L.S253-B,F

TO BE ANNOUNCED DIGITAL 54/74 TTL SERIES
I
:
DESCRIPTION PIN CONFIGURATION (Top View) 1
Each of these Schottky-clamped data selectors/multiplexers
contains inverters and drivers to supply fully complemen- B.F,W PACKAGE
tary, on-chip, binary decoding data selection to the
AND-OR gates. Separate output control inputs are provided
for each of the two four-line sections. OUTPUT
CONTROL |1 EI Vee
1G
The three-state outputs can interface with and drive data _l-il ouTPUT
CONTRO
lines of bus-organized systems. With all but one of the BSELECT ED E 2G -
common outputs disabled (at a high-impedance state) the E hca® "QE A SELECT
low-impedance of the single enabled output will drive the 2
bus line to a high or low logic level. DATA LT_-.u:z 2c3 —15]
INPUTS sHetHBe
1c1 2c2 2
Er— B-HE F—El DATA
E—mo A . 2‘:1‘3! INPUTS
A HA
OU;I':UT v ¢ 200__1;]
OUTPUT
GND [5] 2y o
positive logic: see function table
FEATURES FUNCTION TABLE
SELECT OUTPUT
INPUTS DATA INPUTS CONTROL OUTPUT
® SCHOTTKY-DIODE-CLAMPED TRANSISTORS
® PERMITS MULTIPLEXING FROM N LINES TO B A |CO C1 Cc2 C3 M
TLINE X X [X X X X H z
® PERFORMS PARALLEL-TO-SERIAL CONVERSION L LiL X X X L L
® TYPICAL AVERAGE PROPAGATION DELAY TIMES: L LiH X X X L H
DATA INPUT TO OUTPUT — 12ns L H1X L X X L L
CONTROL INPUT TO OUTPUT — 16ns L Hpx H X X L H
SELECT INPUT TO OUTPUT — 21ns H Lx X L X L L
H L|X X H X L H
® FULLY COMPATIBLE WITH MOST TTL AND DTL H HIix X X L L L
CIRCUITS H Hlx X X H L H
® LOW POWER DISSIPATION — 35mW TYPICAL Address inputs A and B are common to both sections.
(ENABLED) H = high level. L = low level. X = irrelevant. Z = high impedance (off)
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SIGNETICS DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS = S54/N74L.S253

FUNCTIONAL BLOCK DIAGRAM

(U]

10 O- |
(5)
€10 - |
-1 {7) _ ouTPUT
(@)
1c2 0 =|
(3 =

2)
!C” ll»ﬁi

(14)

o)

A
2000

(1]

1O

{9 _ outpPutT

(12)
2c20—

(13)

wmo——————— | L
STROBE 26 oLv

(ENABLE)

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted

54L.5253 74L8253
PARAMETER TEST CONDITIONS? UNIT
MIN [TYP2|MAX [MIN | TYPZ [MAX
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08( Vv
\ Input clamp voltage Vce = MIN, I} =-18mA -15 -15] V
. Vce = MIN, ViIH=2V,
- . . . A \Y
VoH High-level output voltage VIL = V)L max, IgH = MAX 24| 34 24| 3
Vee = MIN, VIH=2V, IloL=4mA 0.4
VoL Low-level output voltage cc IH oL \
ViL = VL max loL =8mA 0.5
Off-State (high-impedance Vce = MAX, Vo =27V 20 20
1o(off) HA
state) output current Vig =2V Vo =04V -20 -20
|,  \nputcurrentat Voo =MAX, V=55V 0.1 0.1 mA
maximum input voltage
IH High-level input current Vee = MAX, V=27V 20 20| pA
he Low-level input current Vee=MAX, V=04V -0.36 -0.36| mA
los  Short-circuit output current3 Vee = MAX -6 -40| -5 -42] mA
| Suopl v MAX See Note 2 Condition A 7 12 7 12 A
ul current = , ee Note m
cc PPy ce © Condition B 85 14 8.5 14

1Foo’ conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
2A1l typical values are at Vg = 5V, Ta = 25°C.
3N ot more than one output should be shorted at a time.
NOTE 2: Icc is measured with the outputs open under the following conditions:
A. All inputs grounded.
B. Output control at 4.5V, all inputs grounded.
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SIGNETICS DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS m S54/N74L5253 f

RECOMMENDED OPERATING CONDITIONS

5415253 7418253
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
\ole Supply voltage 45 5 5.5 4.75 5 5.25 \Y
10H High-level output current -1 -2.6 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °c
SWITCHING CHARACTERISTICS vcc =5V, Ta=25°C
1 FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
t 1 18
PLH Data Y ns
tPHL 13 20
t CL = 15pF, R = 2kQ2 20 30
PLH Select Y L P L ns
tPHL ’ 21 32
tzZH Output 1 18
Y ns
tzL Control 15 23
tHZz OQutput v CL =5pF, R, =2k 27 41
ns
tLz Control 12 19

1

tPLH = Propagation delay time, low-to-high-level output

tpH L = Propagation delay time, high-to-low-level output

tzH = Output enable time to high level

tz = Output enable time to low level

tHz = Output disable time from high level
1 z = Output disable time from low level

Load circuit and typical waveforms are shown at the front of this section.
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SERIES 545/74S = SWITCHING PARAMETER MEASUREMENT INFORMATION

TEST CIRCUITS

LOAD CIRCUIT FOR BI-STATE
TOTEM-POLE OUTPUTS

LOAD CIRCUIT FOR
OPEN-COLLECTOR OUTPUTS

LOAD CIRCUIT FOR
THREE-STATE OUTPUTS

TEST POINT vee
TESTPOINT  Vgc vee % AL
RL R s1
FROM OUTPUT _| FROM OUTPUT
UNDER TEST (see NoTEB) oM ouTeT e UNDER TEST (SEE NOTE B)
cL c |
e oTe &) T I SEENOTEA) (sEE NOTE A) 5 3: 1ke
s2
NOTES
A, CL includes probe and jig capacitance.
B. All diodes are 1N916 or 1N3064.
WAVEFORMS
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
v
TiMiNG Tsv HIGH LEVEL 1.5V 15V
ot e % w
L e w w
i 15V 15V FOMEEVEL 15V 15V
ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

OUTPUT CONTROL =\
(LOW-LEVEL

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

INPUT . -
ENABLING) N\ .
f——12Z|_.
R R ; 45V
oUTROT 'S1CLOSED,
WAVEFORM 1 .
ouTuT (SEE NOTE C) $2 OPEN 15V ~18V
— = —VoL
— Y
i
QUT.OF.PHASE 15V 15V WAVEFORM 2 10PEN — — =Vou
OUTPUT A (SEE NOTE C) sioeen. 15v e~y
————=o CLOSED
NOTES

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.

E. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zout ~ 5082 and:

For Series 54/74, t, < 7 ns, t < 7ns;

For Series 54S/74S, t, < 2.5 ns, t < 2.5ns,
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Ei!"“!tiﬂﬁ Look-AEAD cary eeneraron | 9949182
$545182-B,F,W @ N74S5182-B,F N 7481 82

DIGITAL 54/74 TIL SERIES

DESCRIPTION PIN CONFIGURATION (Top View)

The S54S182 and N748182 are high-speed, look-ahead

S B,F,W, PACKAGE
carry generators capable of anticipating a carry across four

binary adders or group of adders. They are cascadable to

perform full look-ahead across n-bit adders. Carry, gener- - G’ 1 e] Vee
ate-carry, and propagate-carry functions are provided as G1

enumerated in the pin designation table above. P E—o P P2 o—_E P2 !
When used in conjunction with the ‘181, ‘LS181, or ‘S181 GO E—O Go G2 4] G2 ; INPUTS
arithmetic logic unit (ALU), these generators provide INPUTS

high-speed carry look-ahead capability for any word length. po [a|—ro Cn 3] cn

Each ‘182 or ‘S182 generates the look-ahead (anticipated

carry) across a group of four ALU’s and, in addition, other G3 E—'o 63  Cnex —1_3-] Cn+x

carry look-ahead circuits may be employed to anticipate L b3 LT_—"" P3 I 11| Chyt

carry across sections of four look-ahead packages up to v "1 our-
n-bits. The method of cascading ‘182 or ‘S182 circuits to OUTPUT P E!_"’ P s O_E G PUTS
perform multi-level look-ahead is illustrated under typical Cn+z

application data. GND E L————Ea] Cniz

Carry input and output of the ‘181, ‘LS181, and ‘S181
ALU'’s are in their true form and the carry propagate (P)
and carry generate (G) are in negated form; therefore, the PIN DESIGNATIONS
carry functions (inputs, outputs, generate, and propagate)

logic: see description

DESIGNATION | PIN NOS. FUNCTION
of the look-ahead generators are implemented in the
compatible forms for direct connection to the ALU. G0,G1,62,G3 |3,1,145 | .\ ooy G‘;ﬂé‘éi’%‘gmpws
Reinterpretations of carry functions as explained on the ACTIVE-LOW
‘181, ‘LS181, and ‘S181 data sheet are also applicable to PO.P1.P2,P3 142156 | cARRY PROPAGATE INPUTS
and compatible with the look-ahead generator. Positive Cn 13 CARRY INPUT
logic equations for the ‘S182 are: Cmé’ Sn+y. 12,119 CARRY OUTPUTS
n+z

Cn+x = Go+PgCn G 10 ACTIVE-LOW
Cty = Gq+P1Gg+P1PgCn CARRY GENERATE OUTPUT
Cntz= G2+P2G1+P2P1Gp+PaP1PoCr i 7| caRRY PROPAGATE OUTPUT

G= Gz (P3 +G) (P3+ P2+ Gq) (P3+P2+P1+Go) vee 16 SUPPLY VOLTAGE

P= P3P2P1Pp GND 8 GROUND

/
RECOMMENDED OPERATING CONDITIONS
545182 745182
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 \%

I0H High-level output current -1 -1 mA

oL Low-level output current 20 20 mA

TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS LOOK-AHEAD CARRY GENERATOR = S545182, N745182

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise

Noted
PARAMETER TEST CONDITIONS o1s182 ‘743182 UNIT.
MIN [TYPZMAX [MIN [TYPZ[MAX
ViH  High-level input voltage 2 2 \
ViL  Low-level input voltage 0.8 08| V
\7 Input clamp voltage Vee=MIN, 11 =-18mA -1.2 -1.2| V
VoH High-level output voltage xICLC: 0M8l\|\/l: :’Ol: : 3\1/'m A 2.5 3.4 2.7 3.4 Vv
\}OL Low-level output voltage \\;::LC: OMsl\'\/l" x)”: : 223/;11 A 0.5 0.5 V
1] Input current at maximum input voltage Ve = MAX, Vj=5.5V 1 1 mA
Cn input 50 50
P3 input 100 100
High-level P2 input 150 150
v i Vge= MAX, V=27V HA
input current PO, P1, or G3 input 200 200
GO or G2 input 350 350
G1 input 400 400
Ch input -2 -2
P3 input -4 -4
Low-level P2 input 6| -6
L Vce = MAX, V|=0.5V mA
input current PO, P1, or G3input -8 -8
GO or G2 input -14 -14
G1 input -16 -16
los  Short-circuit output current3 Vee = MAX -40 -100| -40 -100[ mA
IcCH Supply current, all outputs high Vee =5V, SeeNote3 35 35 mA
IccL Supply current, all outputs low Vce = MAX, See Note 4 69 99 69 | 109 mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2l typical values are at Vg = 5V, Tp = 25°C.
3Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second.
NOTES: 3. IccH is measured with all outputs open, inputs P3 and G3 at 4.5V, and all other inputs grounded.

4. lgcL is measured with all outputs open, inputs GO, G1, and G2 at 4.5V, and all other inputs grounded.

SWITCHING CHARACTERISTICS vcc=5V, Ta=25°C

1 FROM TO P NIT
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN | TYI MAX U
tPLH GO, G1,G2, G3, |Ch+x, Cn+y, 4.5 7
ns
tPHL PO, P1,P2, or P3 or Cp+z 4.5 7
tPLH GO, G1,G2,G3, G 5 7.5
- ns
tPHL P1,P2,0rP3 Cp = 15pF 7 | 108
" Ry = 28052 25 Py
PLH PO,P1,P2,0rP3| P ' : ns
tPHL 6.5 10
PLH Cn+x, Cnty, 6.5 10
Cn ns
tPHL or Cn+z 7 10.5

1tPLH = propagation delay time, low-to-high-level output
tpH L = Propagation delay time, high-to-low-level output
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SIGNETICS LOOK-AHEAD CARRY GENERATOR = S543182, N745182

FUNCTIONAL BLOCK DIAGRAM AND SCHEMATICS OF INPUTS AND QUTPUTS

EQUIVALENT OF EACH INPUT

4 Vee — — = — INPUT  RggNOM
P Cn 28kQ
P3 14 k2
Req P2 9409
PO,P1,G3 7008
GO, G4 400 2
@1 350 2
INPUT —_——
{
J
(10)
{
o302
a0l
TYPICAL OF ALL QUTPUTS
Vee
15
P2 114: 50 2 NOM
G2 O
(2
P cm OouTPUT
10~
(12)
o Cx
a0 08 )|
(13)
cn O J|>

TYPICAL APPLICATION DATA

64-BIT ALU, FULL-CARRY LOOK-AHEAD IN THREE LEVELS

‘181, ‘LS181, or 'S181

Cn Cn Cn Cn Cn Cn Cn Cn Cn
G P l’ r r G_P P l' G_P ‘—‘ P ( P G _P
Go Po Cnx G1 P1 Cniy G2 P2 Cn+z G3 P3 Go PO Cnx G1 P1 Caty G2 P2 Cn+z G3 P3 Go Pp Cn+x
¢ [ c
" “181 or 182 " 182 or 'S182 " ‘1820r 'S182
Go Po Cnix G1 P1 Cpay
" 182 or ‘5182

A and B inputs and F outputs of $54/745181 are not shown.

Load circuit and typical waveforms are shown at the front of this section.
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Sinetics

TTL 256X1 RAM
N745200 TRI-STATE
N745206 OPEN COLLECTOR

DESCRIPTION

The N74S200 and N74S206 are Schottky clamped TTL,
read/write memory arrays organized as 256 words of one
bit each. They feature either open collector or tri-state
outputs options for optimization of bussed organizations in
word expansion. Memory expansion is further enhanced by
full on-chip address decoding, 3 chip enable inputs, and
PNP input transistors which reduce input loading to 25uA
fora “1” level, and —100uA for a ‘0" level.

The additional feature of output blanking during write (Dg
terminal ““H” or “Hi-Z" state) permits DQ and D| terminals
to share a common |/0O-line to reduce system interconnec-
tions. Both devices have fast read access and write cycle
times, and thus are ideally suited in high-speed memory
applications such as “Cache’, buffers, scratch pads, write-
able control stores, etc.

FEATURES

ORGANIZATION - 256x1
ADDRESS ACCESS TIME - 30ns, TYPICAL
WRITE CYCLE TIME - 60ns, MAXIMUM
POWER DISSIPATION - 1.5mW/BIT, TYPICAL
INPUT LOADING - -100uA MAXIMUM
OUTPUT BLANKING DURING WRITE
ON-CHIP ADDRESS DECODING
OUTPUT OPTION

TRI-STATE (N745200)

OPEN COLLECTOR (N745206)

APPLICATIONS

BUFFER MEMORY
WRITABLE CONTROL STORE
MEMORY MAPPING

PUSH DOWN STACK
SCRATCH PAD
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N745200—B, | e N745206—B, |
DIGITAL 54/74 TIL SERIES

PIN CONFIGURATION (Top View)

N745200
N74S206

PACKAGE B,I

A1 [0 6] Vee
CE1 [ [«] A3
Ce; [1] 5] O
CE3 [4] 2] WE

Bo [¢] 1] A7
A4 [7] E] Ag
Gnp [ [°] As

BLOCK DIAGRAM

ADDRESS
LINES

CHIP
ENABLE

Vee
GND

INPUT
SCHEMATIC

won

Vee

N745200

W

e AAA ?

Vee

OUTPUT
SCHEMATICS

—AM

256 BIT BIPOLAR RANDOM ACCESS MEMORY

N745206

WORD
SELECTION
116

DECODER

16 X 16 BIT STORAGE MATRIX

an

A7 —>|

1/16 BIT
SELECTION

WRITE ANI

DECODER

o 3)
(4)
CTEp —|
(5)

CEg ——>|

D

SENSE AMPLIFIER

CHIP
CONTROL

1

!

(16)
(8)

= Denotes Pin Numbers

OUTPUT
DRIVERS

INPUT
CIRCUITS

l ®

Bo

f(u) fm;
WE o




SIGNETICS TTL 256X1 RAM = N74S200/206

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage 7 Vdc i
Vin Input Voltage 55 Vdc i
VoH  High Level Output Voltage (N745206) 5.5 Vdc H
Vo  Off-State Output Voltage (N745200) 55 Vdc E
TA Operating Temperature Range 0° to 70° °c j
Tstg Storage Temperature Range -65° to 150° °c

ELECTRICAL CHARACTERISTICS 0°C < Ta <70°C; 475V < V(g < 5.25V

LIMITS
PARAMETER TEST CONDITIONS UNIT NOTES
MIN | TYP2 MAX
VIH High-level input voltage Vce = 5.25V 2.0
ViL Low-level input voltage Vce = 4.75V 0.85 \ 1
Vce = 4.75V
Vi Input clamp voltage -0.8 -1.2 \%
lin = -18mA
High-level output voltage Vee =4.75V, VIH = 2.0V
VOH cc H 2.4 \% 1,5
(N74S200) loH = -10.3mA
Vee =4.75V, VIH = 2.0V
VoL Low-level output voltage 0.35 0.45 \% 1
V)L =0.85, lgL = 16mA
| High-level output current VOH = 2.4V Vce =5.25V 1 40 MA
OH (N74S206) VQOH =5.5V ViH = 2.0V 1 40 MA
5
| Hi-Z state output current Vo =5.5V Vce =5.25V 1 40 MA
Olof)  n74s200) V0=045V | V|H =20V -1 -40 uA
| | tatV Vce =5.25V 1 A
nput current at Vj m
I in max Vin = 5.5V
Vce =5.25V
IH High-level input current 1 25 MA
ViH =27V
Vce =5.25V
he Low-level input current ~-10 -100 MA
Vi = 0.45V
Short-circuit output Vce = 5.25V
los -20 -70 mA 3
current (N74S200) Vo =0V
Ve supply current
=5. 1 A 4
(N745200) Ve =5.25V 80 5 m
'cc V¢ supply current
=5. 0 115 A 4
(N745206) vee =528V 8 ™
NOTES:
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Voo =5V, Tp = 25°C.
3. Duration of the short-circuit should not exceed one second.
4. I is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.
5. Measured with VIH applied to CE1, CE2 and CE3.
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SIGNETICS TTL 256X1 RAM = N745200/206

SWITCHING CHARACTERISTICS 0<75°C, 4.75 <V <5.25V

TEST CONDITIONS N74S200 N74S206
PARAMETER UNIT | NOTES
N74S200 | N74S206 |MIN| TYP|MAX|MIN | TYP|MAX
1] CL = 15pF 30 | 50 30| 55
PLH Access time from address L P ns B,D,E
tPHL R =400 30 | 50 30 | b5
t — 35
PHL C,D
tzH Enable time from chip enable 35 - ns EG
tZL 35 - ’
t - 25
PLH CL = 15pF C,D
tHz Disable time from chip enable 20 - ns
R =400 E,G
tLz 20 -
tPLH Cp = 15pF - 35 b E
tH4z Disable time from write enable R 1=4008 30 - ns C’i
tLz Rp2 =1k 30 -
t - 40
SR CL = 15pF
tzH Sense-recovery time 40 - ns D,F
RL = 4002
ZL 40 —
tw  Width of write-enable pulse 40 40 ns
Setup time:
Address-to-write-enable 0 0
tsetup Data-to-write enable ns
Chip enable-to-write-enable 0
Hold time:
Address-from-write-enable 10 10
thold  Data-from-write-enable 10 10 ns
Chip enable-from-write-enable 0 0
TRUTH TABLE
FUNCTION | CE* | WE OUTPUT
Write L Hi-Z (N745200)
(Store Dy H (N74S206)
Complement)
Read L H Stored Data
Inhibit X Hi-Z (N745200)
H (N74S206)
H = high level, L = low level, X = irrelevant
(*)L = all CE inputs low; H = one or more CE inputs high.
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SIGNETICS TTL 256X1 RAMS » N74S200/206

SWITCHING PARAMETER MEASUREMENT INFORMATION

ACCESS TIME FROM ADDRESS WRITE CYCLE
ADDRESS
INPUTS
(see Note B)
— [€—tsotup —>| thold
OUTPUT ] —— v
(S1 and S2 CLOSED) ADDRESS 1.5V 1.5V
INPUTS __ ~— OV
— | €—tsotup —>] <—thold
- =t — 3v
iNPOTS sV 18V
- N - OV
— |—tsotup —P>| |[<€—thold
CHIP-ENABLE
CHIP ENABLE AND DISABLE TIME wputs TN .
— — — v
WRITE-ENABLE > av
CHIP-ENABLE INPUT N s
INPUTS Ne— A ov
(see Note C) 15V PLH —»] |«— |<—tsR
N — VoH
ouTPUT 15v 15V
- PHL (see Note A) VoL
OUTPUT twz—» —— |—tzL
(see Note A) WAVEFORM 1 0.5V — ~45v
1.5V (S1 CLOSED, S2 OPEN, ¥ 15V
see Note A) = -V,
WAVEFORM 1 2L oL
(S1 CLOSED, 52 OPEN,
see Note A) tHZ—> * «—1ZH
15V ¥
WAVEFORM 2
(S1 OPEN, S2 CLOSED,
see Note A}
[ tZH
1.5V
WAVEFORM 2
(S1 OPEN, S2 CLOSED,
see Note A)
LOAD CIRCUITS
N74S200 N74S206
Vee
1
vee
TEST
POINT AL
RL1
FROM OUTPUT o
UNDER TEST
FROM OUTPUT
$ UNDER TEST
<
I CL RL2
e = =
s2
— Cy_ inciudes probe and jig capacitance.
All diodes are TN3064.

NOTES

A.

prmUO®

Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the output with
internal conditions such that the output is high except when disabled.

. When measuring delay times from address inputs, the chip enable inputs are low and the write enable input is high.

When measuring delay times from chip enable inputs, the address inputs are steady-state and the write-enable input is high.

Input waveforms are supplied by pulse generators having the following characteristics: t, <2.5n8, tf <2.5n8, PRR <1MHz, and Z5,¢ ~5082.
tpH = propagation delay time, low-to-high-level output; tp}4;_ = propagation delay time, high-to-low-level output.

tzH = propagation delay time, hi-Z to high-level output; tz|_ = propagation delay time, hi-Z to low-level output.

tqz = propagation delay time, high-level to hi-Z output; t|_z = propagation delay time, low-level to hi-Z output.
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H = 9-BIT 0DD/EVEN PARITY
E!!l'“!tlns GENERATORS/CHECKERS $345280
$545280-A,F,W ® N745280-A,F N 7482 8 0

DIGITAL 54/74 TTL SERIES

DESCRIPTION PIN CONFIGURATION (Top View)

These universal, monolithic, nine-bit parity generators/
checkers utilize Schottky-clamped Series 54S5/74S TTL
high-performance circuitry and feature odd/even outputs to
facilitate operation of either odd or even parity applica-
tions. The word-length capability is easily expanded by
cascading as shown under typical application data.

A,F,W, PACKAGE

The S54/N74S280 can be used to upgrade the performance

of most systems utilizing the 180 parity generator/checker. L] E Vee

Although it is implemented without expander inputs, the INPUTS W

corresponding function is provided by the availability of an H E B F

input at pin 4 and the absence of any internal connection at NG E =l e

pin 3. This permits the S54/N74S280 to be substituted for

‘180 in existing designs to produce an identical function INPUT | E 1] D

even if 'S280’s are mixed with existing '180's. s INPUTS
EVEN E njc

The S54/N74S280 is fully compatible with most other TTL ng,J-;-r; 5

and DTL circuits. Input buffers are provided so that each oDD E L_;l B

input represents only one normalized Series 54S/74S load, 1

and full fan-out to 10 normalized Series 54S/74S loads is GND E ol A J

available from each of the outputs at low logic levels. A
fan-out to 20 normalized Series 54S/74S loads is provided
at high logic levels to facilitate connection of unused inputs
to used inputs. Typical power dissipation is 335 milliwatts.

positive logic: see function table

The S54S280 is characterized for operation over the full
military temperature range of —55°C to 125°C; the
N745280 is characterized for operation from 0°C to 70°C.

NC — No internal connection

FEATURES FUNCTION TABLE

e GENERATES EITHER ODD OR EVEN PARITY FOR
NINE DATA LINES NUMBER OF INPUTS A OUTPUTS

THRU | THAT ARE HIGH Z EVEN 2 0DD

e CASCADABLE FOR n-BITS

e CAN BE USED TO UPGRADE EXISTING SYSTEMS 0,2,4,6,8 H L
USING MSI PARITY CIRCUITS - L3579 L H
e TYPICAL DATA-TO-OUTPUT DELAY OF ONLY 14ns H = high fevel, L = low level

RECOMMENDED OPERATING CONDITIONS

S$545280 N74S280
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
Vce  Supply voltage 4.5 5 5.5 4.75 5 5.25 \'
loH  High-level output current -1 -1 mA
loL  Low-level output current ’ 20 20 mA
TA  Operating free-air temperature -55 1256 0 70 °c
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SIGNETICS 9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS » S548280, N74S280

FUNCTIONAL BLOCK DIAGRAM

® %:)_
A o—-D‘ Do—q
@ - e | )
B —
O—-D 1 1> AD—{
|
(10} 1
¢ N
| % 5 S
1
1 ) )
oo—DA >0—4
(12) { AN
e N Vv
= 1 eD—
1
13)
FO—-DO——‘D
I ]
(6) ¥
L] 0DD
- |
a %D__
GO—D >0—1
|
|
. {O—
won ’D ~
L Vv —ol>_—
|
,o‘_"_[> No
T =D
TYPICAL APPLICATION DATA
25-LINE PARITY/GENERATOR CHECKER 81-LINE PARITY/GENERATOR CHECKER
—a 54/745280 Three 54/743289'5 can be used I semses0 Longer word Ieng.ths can be imple-
e z implement a 25-line parity genera- s z mented by cascading 54/74S280's.
c EVEN tor/checker. This arrangement will 1. EVEN As shown here, parity can be
provide parity in typically 25 generated for word lengths up to
—° nanoseconds. -1° 81 bits in typically 25 nano-
—E —E seconds.
p— - F
—c —a
—H —H
— | -1
A 54/745280 A 54/745280 A
z H=EVEN H=EVEN
—® EVEN [ L=0DD e Even 8 even [ L-obo
—c —c c
—o —o o
—E —E E
—F —F F
—e —Js 19
H=0DD z =
" oo [ Lo EvEN e L " oD - et
[ — '
—a 54/745280 A 54/745280
b
—{s EVEN —s cven |—
—c —c
—Jo —o
—e As an alternative, the outputs of —e
. [ ——
—: two or three parity generators/ e TO OTHER
o S checkers can be decoded with a 2- e
1. input (54/745280) or 3-input (54/ —
1, 745280) exclusive-OR gate for 18- ,
or 27-line parity applications.
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SIGNETICS 9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS = S545280, N74S280

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-air Temperature Range Unless Otherwise

Noted
PARAMETER TEST CONDITIONS' MIN | TYPZ| MAX | UNIT
VIH  High-level input voltage 2 \
ViL  Low-level input voltage 08| V
7 Input clamp voltage Vee=MIN, [1j=-18 mA -1.21 V
. Veec=MIN, VIiH=2V, S545280 | 25 | 3.4
High-|
VOH  High-level output voltage VIL=08V, IoH=-1mA N745280 |27 | 3.4 v
} Vcec=MIN, ViH=2V,
VoL Low-level output voltage VIL=0.8V, IgL =20 mA 05| V
1] Input current at maximum input voltage Vce=MAX, V=55V 1] mA
HH High-level input current Vee=MAX, V=27V 50 | mA
he Low-level input current Vce = MAX, V=05V -2 | mA
los  Short-circuit output current3 Vce = MAX -40 -100 | mA
_ S545280 67 99
I S Ve = MAX, See Note 2 N745280 67 105 mA
cc upply current o
Vece=MAX, Tao=125C,
See Note 2 $545280W 94 | mA
TFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
2AIl typical values are at Vec=5V,Ta= 25°C.
3Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
NOTE 2: Igc is measured with all inputs grounded and all outputs open.
SWITCHING CHARACTERISTICS vcc=5V, Ta=25°C
FROM TO
1
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH b TE 14 21
ata ven ns
tPLH R = 1800 14 21
Data Z Odd ns
tPHL 11.5 18

TPLH = propagation delay time, low-to-high-level output; tPHL = propagation delay time, high-to-low-level output

SCHEMATICS OF INPUTS AND OUTPUTS

EQUIVALENT OF EACH INPUT

Vce -

2.8 k2 NOM

INPUT ———

TYPICAL OF BOTH OUTPUTS

Vee

OUTPUT

Load circuit and typical waveforms are shown at the front of this section.
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SinoLics

ONE-OF-TEN DECODER |SQ3() 1

DESCRIPTION

The 9301 is a Multipurpose Decoder designed to accept
four inputs and provide 10 mutually exclusive outputs. The
circuit uses TTL for high speed and high fan out capability.

The 9301 decoder accepts four active HIGH BCD inputs
and provides ten mutually exclusive active LOW outputs, as
shown by the logic symbol. The active LOW outputs
facilitate addressing other MSI units with active LOW
enables. The logic design of the 9301 ensures that all
outputs are HIGH when binary codes greater than nine are
applied to the inputs.

The most significant A3 input produces a useful inhibit
function when the 9301 is used as a 1 of 8 decoder.

LOGIC DIAGRAM

<
-
<
<

|

L 1 2 L] --| L Ll -IJ

O (ORI O ONONONONONONO
¢« 7T z 3 31 § § 7 § %

O =PIN NUMBER

N9301

$9301-B,F,W ® N9301-B,F
DIGITAL TTL SERIES

PIN CONFIGURATION Top View

B,F,W PACKAGE
Az 1] — E‘/cc
Az [3] =] Ao
50 ] A1
&[4 5] ©
7 ] 7
8 [4] [ 2
5[] [0] 3
GND 5] ok
TRUTH TABLE
AOATA2A3|0 T 2 3 3 5 6 7 8 9
L L L L{LHHHHHHHMHMH
H L L L|{HLHHHMHMHMHMHMH
L HL L|HHLMHMHUHMHUHMHMH
HHLL|HHHLHHUHMHMHMH
L LHL{HHHHULMHMHMHMHMH
H L HL|HHMHHHILMHHMHH
L HHL|HHHHMHMHILMHMHH
HHHL|HHHHMHMHUHILMHH
L Lt H{HHHHHHHHL H
H Lt L HHHHHMHHMHMHMHL
L HLH|/HHHHHMHMHMHMHMH
HHL H|HHHHHHMHMHMHMH
L LHH|{HHMHHHHHMHHH
HLHH|HHHHMHMHUHHMHMH
L HHHIHHHHHMHHMHMHMH
HHHH|HHHHMHHMHMHMHH

H = HIGH Voltage Level
L = LOW Voltage Level

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-Air Temperature Range Unless Otherwise

Noted

PARAMETER TEST CONDITIONS

MIN TYP MAX UNIT

See 8252
Data Sheet for Pin-for-Pin Replacement

Load circuit and typical waveforms are shown at the front of this section.
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Ei!l“l!tins » 8-INPUT MULTIPLEXER 893]2
—N9312

$9312-B,F,W @ N9312-B,F
DIGITAL TTL SERIES
DESCRIPTION PIN CONFIGURATION Top View
The 9312 i ithic, hi ight- igi :
§ is .a m.onohthic,. h|gf1 speed, Eight-Input .d'lgltal B,F,W PACKAGE
Multiplexer circuit. It provides in one package the ability to
select one bit of data from up to eight sources. The 9312
can be used as a universal function generator to generate
any logic function of four variables. Both assertion and Io E ./ EVC c
negation outputs are provided. TTL circuitry with active
pullups on the outputs provides high speed, high fanout 117 »jz
operation. 12[3] b4
13 [4] 5] 82
ta[5] 2] 54
15 3] mES
lg |7 10| E
FEATURES - o
GND|[3] [5]17
e MULTIFUNCTION CAPABILITY
® ON-CHIP SELECT LOGIC DECODING
e FULLY BUFFERED COMPLEMENTARY OUTPUTS
o INPUT CLAMP DIODES PIN NAMES
So.S1.S2 Select Inputs
E Enable (Active LOW) Input
lgto iy Multiplexer inputs
V4 Multiplexer Output
z Complementary Multiplexer Qutput
LOGIC DIAGRAM
‘o l‘; 12 13 '3 15 [ 7
e per oo fejeiejejo jo
. @—DTD
@

QO =rnumsens
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SIGNETICS 8-INPUT MULTIPLEXER = S9312, N9312

FUNCTIONAL DESCRIPTION

The 9312 is a logical implementation of a single pole, eight
position switch with the switch position controlled by the
state of three Select Inputs, Sg, S1, S2. Both assertion and
negation outputs are provided. The Enable Input (E) is
active LOW. When it is not activated the negation output is
HIGH and the assertion output is LOW, regardless of all
other inputs. The logic function provided at the output is:

Z=E-(l0*S9*S1°S2+11°S9°51+52+12°5p° S
*Sy+13°509°S1°52+14°509°51+S2+15°Sg
*S1-8S2+16°Sp*S1+S2+17 S0+ S1* S2).

The 9312 provides the ability, in one package, to select
from eight sources of data or control information. By
proper manipulation of the inputs, the 9312 can provide
any logic function of four variables and its negation. Thus
any number of random logic elements used to generate
unusual truth tables can be replaced by one 9312.

TRUTH TABLE

E S2 81 So lg 11 12 13 1g 15 lg 17 Z z
H X X X X X X X X X X X |HL
L L L L L X X X X X X X|HL
L L L L HX X X X X X X|LH
L L L H XL X X X X X X |HL
L L L HXHXXX X X X|LH
L L H L XX L X X X X X |HL
L L HL XXHXXX X X|LH
L L HH XX XL X X XX |HL
L L HH XX XHXX X X|LH
L H L L XX X X L X X X |HL
L H L L XX X X HX XX |LH
L H L HXXXX X L X X|HL
L HLHXXXXXH XX|LH
L HH L XX X X X X L X |HL
L H H L XX X X X X HX|LH
L HH H XXX X X X XL |HL
L HHH XXX X X X XH|LH

H = HIGH voltage level
L = LOW voltage level
X = Level does not affect output.

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-Air Temperature Range Unless Otherwise

Noted)

PARAMETER

TEST CONDITIONS

MIN

TYP

MAX

UNIT

SEE 8230
Data Sheet for Pin-for-Pin Replacement

Load circuit and typical waveforms are shown at the front of this section.
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si!ll'“!tins 5-BIT COMPARATOR 89324
N9324

S$9324-B,F,W e N9324-B,F
DIGITAL TTL SERIES

DESCRIPTION PIN CONFIGURATION Top View

The TTL/MSI 9324 is a High Speed Expandable Compara-
tor which provides comparison between two 5-bit words
and gives three outputs, ‘‘less than,’” ‘‘greater than'’ and
“equal to.” A HIGH level on the enable input forces all
three outputs LOW.

B,F,W PACKAGE

Tying the A > B output from one device into an A input on S _1_—6—] Vee
another device and the A < B output into the correspond-
ing B input permits easy expansion. _A<B| 2| 15 I,A>B
The A4 and B4 inputs are the most significant inputs and Pol 3 " =8
Ag, Bg the least significant. Thus if A4 is HIGH and By is
LOW, the A > B output will be HIGH regardless of all other B1 E E Ao
inputs except E. 6o z’! Al
FEATURES
® THREE SEPARATE OUTPUTS ~-A<B, A>B, A=B ‘
. \B4| 7 10 Ag
e EASILY EXPANDABLE
® ACTIVE LOW LEVEL ENABLE INPUT ‘GNDE‘ 9 | A4
o HIGH DRIVE OUTPUT CIRCUITRY
o INPUT CLAMP DIODES
TRUTH TABLE
E Ay By A<B | A>B | A=B
H X X L L L H = HIGH Voltage Level
L = LOW Voltage Level
L | Word A=Word B L L H X = Either HIGH or LOW Voltage Level
L Word A > Word B L H L
L Word B > Word A H L L
LOGIC DIAGRAM
As A3 A2 Al
® 9 ® ?®
ll Y
| vy
[ Y
JAN s
@ & @ @ @ O=HNNUMBERS
Bq B3 B2 B1 Bo
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SIGNETICS 5-BIT COMPARATOR = S9324, N9324

RECOMMENDED OPERATING CONDITIONS

$9324 N9324
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
V¢ Supply Current 4.5 5 5.5 4,75 5 5.25 \Y
T Operating Free-Air Temperature -55 125 0 70 °c

ELECTRICAL CHARACTERISTICS Over Operating Temperature Range Unless Otherwise Noted

LIMITS
PARAMETER TEST CONDITION UNIT
MIN TYP | MAX

Guaranteed Input HIGH Threshold

ViH Input HIGH Voltage Voltage for All Inputs 2.0 \
Guaranteed Input LOW Threshold

ViL Input LOW Voltage Voltage for All inputs 0.8 \

Vcp Input Clamp Diode Voltage Vee =MIN, In =-12mA, Ta = 25°C -1.5 \%

VOH Output HIGH Voltage Vee =MIN, loH = -800 uA 24 | 36 v

VIN = V|H or Vi per Truth Table

Vcee = MIN,, IgL = 16mA
VIN = V|H or V| per Truth Table

VoL Output LOW Voltage 0.2 0.4 \%

ItH  Input HIGH Current Vee = MAX, VN = 2.4V 20 80 | wuA
Vce = MAX, VN = 5.0V 1.0 mA
liL  Input LOW Current Vce = MAX, VIN = 0.4V -1.92 -3.2 mA
Isc  Output Short Circuit Current
= = - - -7 A
(los) (No More Than 1 Output at a Time) Vee = MAX, Vout =0V 20 80 o m
Icc Power Supply Current Vce = MAX 40 81 mA

SWITCHING CHARACTERISTICS Ta = +25°C, V¢c = +5.0V

PARAMETER FROM TO0 TEST CONDITIONS MIN TYP MAX UNIT
tPHL A2 A>B 19 23 ns
tPLH Ao A>B CL=15pF 23 28 ns
tPHL Ao A=B R = 40092 35 42 ns
tPLH Ao A=B 40 45 ns
tPHL Az A<B 24 29 ns
tPLH Ao A<B 29 37 ns
tPHL E A=B 10 16 ns
tPLH E A=B 12 17 ns
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SiNOLics

8-BIT ADDRESSABLE LATCH 89334

DESCRIPTION

The TTL/MSI 9334 is a high speed 8-Bit Addressable Latch
designed for general purpose storage applications in digital
systems.

The TTL/MSI 9334 has four modes of operation which are
shown in the mode selection table. In the addressable latch
mode, data on the data line (D) is written into the
addressed latch. The addressed latch will follow the data
input with all nonaddressed latches remaining in their
previous states. In the memory mode, all latches remain in
their previous state and are unaffected by the data or
address inputs.

In the one-of-eight decoding or demultiplexing mode, the
addressed output will follow the state of the D input with
all other inputs in the LOW state. In the clear mode all
outputs are LOW and unaffected by the address and data
inputs.

When operating the 9334 as an addressable latch, changing
more than one bit of the address could impose a transient
wrong address. Therefore, this should only be done while in

N9334

$9334.B,F,W ® N9334-B, F
DIGITAL TTL SERIES

PIN CONFIGURATION Top View

B,F,W PACKAGE

A0 |1 ~7 E vce
Al |2 15] Q
A21{3 1) E
Qo |4 13] D
Q1ls 12| Q7

Q2 E 1] Qe

Q3 )7 10] Q5
the memory mode.
anb 3] 9] Q4
The truth table below summarizes the operations of the
9334.
FEATURES
® SERIAL TO PARALLEL CAPABILITY
e 8-BITS OF STORAGE WITH OUTPUT OF EACH BIT
AVAILABLE
e RANDOM (ADDRESSABLE) DATA ENTRY FIN NAMES
® ACTIVE HIGH DEMULTIPLEXING OR DECODING 30' A1 Az S::ar?:spmputs
CAPABILITY E Enable (Active LOW) Input
c Clear (Active LOW) input
® EASILY EXPANDABLE Qq to Qy Parallel Latch Outputs
e COMMON CLEAR
e INPUT CLAMP DIODES
RECOMMENDED OPERATING CONDITIONS
S9334 N9334
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
vee Supply current 4.5 5 5.5 4.75 5 5.25 \%
TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS 8BIT ADDRESSABLE LATCH = S9334, N9334 1'

LOGIC DIAGRAM

E D A0 A1 A2 [of
14 13 1 2 3 15

TRUTH TABLE

PRESENT OUTPUT STATES
c E D Ap A1 A2 | Qg Q Q Q3 Q 0 Qg Q7 MODE
L H X X X X L L L L L L L L CLEAR
L L L L L L L L L L L L L L DEMULTIPLEX
L L H L L L H L L L L L L L
L L L H L L L L L L L L L L
L L H H L L L H L L L L L L
L L H H H H L L L L L L L H
H H X X X X Qn-1 » MEMORY
H L L L L L L QN-1 ON-1 QNZt » | ADDRESSABLE
H L H L L L H QN-1  QN-1 » | LATCH
H L L H L L QOn-7 L QN-1 >
H L H H L L QN-1 H QN-1 »>
H L L H H H QN-1 » QN-1 L
H L H H H H QN-1 » QNn-1 H
MODE SELECTION
E|C MODE

X = Don’t Care Condition

L = LOW Voltage Level L H Addressable Latch

O = Provious Outpt State H | H | Memory

N L L Active HIGH Eight-Channel Demultiplexer
H L Clear
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SIGNETICS 8-BIT ADDRESSABLE LATCH = S9334, N9334

ELECTRICAL CHARACTERISTICS Over Operating Temperature Range Unless Otherwise Noted

LIMIT
PARAMETER TEST CONDITIONS UNIT
MIN [ TYP | MAX
Ve = MIN, IoH =-720 uA
VOH Output HIGH Voltage VIN = VIH or V] per Truth Table 24| 36 \Y
Vce = MIN, gL = 9.6 mA
. . \Y
VoL  Output LOW Voltage VIN = VIH or V)L per Truth Table 02| 04
| Guaranteed Input Logical HIGH
i 2, \Y
1 ViH nput HIGH Level Voltage for all Inputs 0
| Guaranteed Input Logical LOW
' .8 Vv
ViL Input LOW Level Voltage for all Inputs 0
\elp) Input Clamp Diode Voltage vee =MIN, 1N =-12mA, Ta = 25°C -1.5 \
L Input LOW Current Vce = MAX, VN = 0.4V mA
Ao, A1,A2,D,C 10 40
E 15 60
Input HIGH Current Vce = MAX, VIN = 56.5V 1.0 mA
i Output Short Circuit Current
Isc (No more than 1 output at a time) Vee = MAX, Vourt = 0.0V -30) -65-100 mA
Icc Power Supply Current Vgee = MAX 56 86
SWITCHING CHARACTERISTICS Ta=25°C
LIMIT
PARAMETER TEST CONDITIONS UNIT
MIN| TYP | MAX
tPLH  Turn-Off Delay Enable to Output Vce =5.0V, C = 15pF 19 23 ns
tpHL  Turn-On Delay Enable to Output Fig. 1 R = 6802 16 24 ns
tpLH  Turn-Off Delay Data to Output Vce =5.0V, C = 15pF 28 35 ns
tPHL  Turn-On Delay Data to Output Fig. 2 R|_=680Q2 16 24 ns
tpLH  Turn-Off Delay Address to Output Vee = 5.0V, CL = 15pF 35 ns
tpHL  Turn-On Delay Address to Output Fig. 3 R|_ = 6802 35 ns
tpHL  Turn-On Delay Clear to Output Ve =5.0V, CL = 15pF 21 25 ns
Fig. 5 R = 68052
SWITCHING SET-UP REQUIREMENTS Ta=25°C
LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
tg(H) Set-up Time HIGH Data to Enable 32 ns
ts(H) Hold Time HIGH Data to Enable Vcc=5.0V,CL=15pF -18 ns
tg(L) Set-up Time LOW Data to Enable Fig. 4 R =680 Q2 18 ns
th(L) Hold Time LOW Data to Enable -32 ns
(AE) Set-up Time Address to Enable Vcc=5.0V,CL=15pF ns
S (See Note 1) Fig. 6 R = 680 Q
tow(E)  Enable Pulse Width Vce=5.0V,CL=15pF 29 ns
Fig. 1 R =680 Q2
NOTES

(1) The Address to Enable Set-up Time is the time before the HIGH to LOW Enable transition that the Address must be stable so that the
correct latch is addressed and the other latches are not affected.

(2) The shaded areas indicate when the inputs are permitted to change for predictable output performance.
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SIGNETICS 8-BIT ADDRESSABLE LATCH = S9334, N9334

SWITCHING PARAMETER MEASUREMENT INFORMATION

FIGURE 1
TURN-ON & TURN-OFF DELAYS ENABLE TO
OUTPUT AND ENABLE PULSE WIDTH

D
[
E

——l |<—'PHL

‘Wl 1.5V

——>| |<—!pu4
a 15V

OTHER CONDITIONS: T = H, A= STABLE

FIGURE 4
SET-UP AND HOLD TIME DATA TO ENABLE

OTHER CONDITIONS: T = H, A=STABLE

FIGURE 2
TURN-ON & TURN-OFF DELAYS DATA TO OUTPUT

FIGURE 5
TURN-ON DELAY CLEAR TO OUTPUT

TURN-ON & TURN-OFF DELAYS ADDRESS TO OUTPUT

A 1.5V

! [ tPHL ! |-tPLH

Q 1.5V

OTHER CONDITIONS: E=L,C=L,D=H

D 15V T 1.5V

|<—>|—1PHL L—»‘—!PLH I*—T'PHL

a 1.5V a 15V

OTHER CONDITIONS: E =L, C=H, A=STABLE OTHER CONDITIONS: E =H
FIGURE 3 FIGURE 6

SET-UP TIME ADDRESS TO ENABLE
(SEE NOTES 1 & 2)

STABLE ADDRESS

m .
AT—
ks
i §

OTHER CONDITIONS: C=H
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RETRIGGERABLE
MONOSTABLE MULTIVIBRATOR NQBOI

DESCRIPTION

The TTL/Monostable 9601 Retriggerable Monostable Multi-
vibrator provides an output pulse whose duration and
accuracy is a function of external timing components. The
9601 has excellent immunity to noise on the Vgg and
ground lines. The 9601 uses TTL for high speed and high

fanout capability.

DIGITAL TTL SERIES

N9601-A,F

PIN CONFIGURATION Top View

A [1] “f Vee

Az [2] 5] cx*

81 5] 2] nC

82 [4]
[

ne [5]

a[s] a o BES
ono 7] i

NC — No Internal Connection

A,F PACKAGE

o] v
] v

8l Q

.
Pins for External Timing

ELECTRICAL CHARACTERISTICS Over Recommended Operating Free-Air Temperature Range Unless Otherwise

Noted

PARAMETER

TEST CONDITIONS

MIN

TYP MAX UNIT

SEE 8T22

Data Sheet for Pin-for-Pin Replacement

Load circuit and typical waveforms are shown at the front of this section.
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i 3 10-LINE TO 4-LINE AND
5!!"““'“5 8-LINE TO 3-LINE PRIORITY ENCODERS 82147
82147,82148—B,F,W 821 48

DIGITAL 8000 SERIES TTL/MSI |

DESCRIPTION PIN CONFIGURATIONS (Top View) ‘

These TTL encoders feature priority decoding of the inputs 82147 ‘
to ensure that only the highest-order data line is encoded.
The 82147 encodes nine data lines to four-line (8-4-2-1)
BCD. The implied decimal zero condition requires no input a U/ EI Vee
condition as zero is encoded when all nine data lines are at )
a high logic level. All inputs are buffered to represent one 5 [2 5 4 oc E] ec
normalized 59/79/8200 load. The 82148 encodes eight data
lines to three-line (4-2-1) binary (octal). Cascading circuitry INPUTS { 6 [3}—0|6 D o—E D OUTPUT
(enable input El and enable output EO) has been provided
to allow octal expansion without the need for external 71 7 Sp—pls
circuitry. The enable input also controls the tri-state -
outputs, removing the device from the bus when not 85 8 2 2] 2
enabled. For both types, data inputs and outputs are active cls c 1 l—’_l ; INPUTS
at the low logic level. OUTPUTS
B8 E—o B 9 —] ] o
FEATURES (82147) 2
® ENCODES 10-LINE DECIMAL TO 4-LINE BCD eno [e] [s]a outpur
® TRISTATE OUTPUTS FOR DIRECT BUS INTERFACE
positive logic: see function table
o TYPICAL DATA DELAY — 10ns
82148
® TYPICAL POWER DISSIPATION — 225mW
FEATURES (82148) ' E _—I T_a] Vee
® ENCODES 8 DATA LINES TO 3-LINE BINARY 4
(OCTAL) s [(}—os  eop—s]e0
OUTPUTS
® TRISTATE OUTPUTS FOR DIRECT BUS INTERFACE inPuts ¢ 6 31—l 6 Gs E Gs
® TYPICAL DATA DELAY — 10ns
7 |ap—o 7 3 E 3 )
® TYPICAL POWER DISSIPATION — 190mW
g'é 5 evoc  2p—] 1] 2
APPLICATIONS (82147) INPUTS
KEYBOARD ENCODING Az A2 af—Tn]
RANGE SELECTION ouTPUTS
A1l 0 0 J
A1 E Ao °__‘_2] !
APPLICATIONS (82148) ano 3] L T5lao oureur
N-BIT ENCODING :
CODE CONVERTERS AND GENERATORS positive logic: see function table




SIGNETICS PRIORITY ENCODERS = 82147/82148

LOGIC DIAGRAMS

82147

13) D
i
m N =
o o>
N [‘D &
2
[ o>
L i
3) JN
° @ D N K
(6) D D
10) D
(15) D

OUTPUT CONTROL

9)

(U]

(14)

L)
)
EO
— (14)
GS
ol IN 4
{
12) T
9
A0
{
13) N b
>
ot O FD M
l_D + |
7)
Al
@ I u
91>
@ [-D
o
O p2
ol

o8

OUTPUT CONTROL

VVVY

FUNCTION TABLE(82147)

FUNCTION TABLE{82148)

INPUTS OUTPUTS INPUTS OUTPUTS
ocl1 2 3 45 6 7 8 9|,DC B A OE/ICO 1 2 3 4 5 6 7|Ap A7 Ag Gs Eg
HIX X X X X X X X X|Z2 Z2 zZ Z HIX X X X X X X Xl|z z z z z
LHHHHMHHMHHMHIHHHH LIH HHHHHUHUHIHHHHL
LI X X X X X X X X L|L HH L LIX X X X X X X L|/L L L L H
LIX X X X X X X L H|L H HH LIX X X X X X L H|/L L H L H
L{X XX X X XL HHHLLL LIX X X X X L HH|[L H L L H
L X X X X X L HHH|H L L H LIX X X X L HHHIL HHULH
LIX X X XL HHHUH|H L H L LIX X X L HHHHIH L L L H
LIX XX L HHHHMHIHLHH L{X X L HHHHH|HLHTLH
LIX X L HHHHHH|HHLL LIX L HHHHHH|HHL L H
LIXLHHHHHHMHHMHLH L{L HHHHHHH|HHHTLMH
LILHHHHHHHHIHHHL
RECOMMENDED OPERATING CONDITIONS

82147 |82148
PARAMETER MIN | TYP | MAX | MIN | TYP | max | YUNIT
Vce Supply voltage 4.5 5 5.5 4.75 5 5.25 \'
fo]"] High-level output current —800 —800 HA
loL Low-level output current 16 16 mA
TA Operating free-air temperature —55 125 0 70 °c
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SIGNETICS PRIORITY ENCODERS = 82147/82148 ‘

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Free-air Temperature Range Unless Otherwise
Noted)

1 82147 82148 i
PARAMETER TEST CONDITIONS UNIT i
MIN[TYPZ[MAXMIN[TYPZ|MAX :
I
ViH High-level input voltage 2 2 \4 i
ViL Low-level input voltage 0.8 08|V !
V|  Input clamp voltage Vce =MIN, I =-12mA -1.5 -151 V
i . Vecec=MIN, ViH=2V
High- !
VOH High-level output voltage VIL = 0.8 V, IoH = —800uA 24| 3.3 24| 33 \%
. Veec=MIN, Vig=2V,
VoL Low-level output voltage VIL=08V, IgL = 16 mA 02| 04 02|04V
. Vce =MAX, [Vo=27V 50 50
lo (off) Off-state (high-impedance state) output current ViN = 2V VO =05V 50 50 MA
1} Input current at maximum input voltage Vece =MAX, V=565V 1 1 | mA
- ] 0input & O/C _ _ 96 40
liH High-level input current Any input except 0 & O/C Vecec=MAX, V| =24V 40 80 HA
. 0 input & O/C -1.6 -1.6
| - = =0.
|IL  Low-level input current Any input except 0 & O/C Vecec =MAX, V=04V 16 32 mA
105 Short-circuit output current3 Vce = MAX -35 -85 [-35 -85 | mA
I Supply current Ve = MAX, Condition 1 65| 85 53| 73 |mA
CC >upply See Note 3 Condition 2 53| 73 42| 62 |mA
NOTE 3: For 82147, Icc (condition 1) is measured with input 7 grounded, other inputs and outputs open, Icc (condition 2) is measured

with all inputs and outputs open. For 82148, Icc (condition 1) is measured with inputs 7 and El grounded, other inputs
and outputs open. Icc (condition 2) is measured with all inputs and outputs open.
1TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.
2 All typical values are at Vee=5V, Ta= 25°C.
3 Not more than one output should be shorted at a time.




SIGNETICS PRIORITY ENCODERS = 82147/82148

SWITCHING PARAMETER MEASUREMENT INFORMATION

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

— — —— ——3V

OUTPUT

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

INPUT 1.6V 1.8V (cfo'f,fz," 1.5V 1.5V
ov enabling) o e —— ov
tm.u4<-—>‘ 4—1«»& etz tzL
WAVEFORM — — VOH — a8V S1and
AT N avEromw 2 EEA e
PHL—T—>| tPLH [——1ZH- 'HZ—<—>| osv
VoH ————;;(— % vou
W‘“’E;"“M sV _1‘_5\’_ VoL ’{é‘.‘,"ﬁcf.‘.’f” ‘ ‘;’; closed v rrpraiabd
——— 0V 82 closed
NOTE
Waveform 3 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 4 is for an output with internal conditions such that the output is high except when disabled by the output control.
82147 SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C)
FROM TO
P Mi TYP | M NI
ARAMETER (INPUT) (OUTPUT) WAVEFORM TEST CONDITIONS N AX UNIT
tPLH 9 14
Any Any Waveform 1 ns
PHL CL =15 pF, 1
tPLH R =400 Q 13 19
Any Any Waveform 2 ns
tPHL 10 15
tHZ ocC Any Waveform 4 See ns
tz oC Any Waveform 3 Parameter ns
tZH ocC Any Waveform 4 Measurement ns
1ZL ocC Any Waveform 3 Information ns
82148 SWITCHING CHARACTERISTICS (Vcc=5V, Ta = 25°C)
FROM TO
P
ARAMETER (INPUT) (OUTPUT) WAVEFORM TEST CONDITIONS MIN | TYP | MAX UNIT
tPLH 10 15
Othru7 | AO, A1, or A2 | Waveform 1 ns
tPHL 9 14
tPLH 13 19
Othru7 | AO, A1, or A2 | Waveform 2 ns
tPHL 10 15
PLH 10
0thru7 co Waveform 2 ns
tPHL Ci = 15 oF 14
tPLH L= 19 | 21
0 thru 7 GS Waveform 1 RL =400 ns
tPHL 12 18
tPLH 10 15
El A0, A1, or A2 | Waveform 1 ns
TPHL See 10 15
tPLH Parameter 8 12
El GS Waveform 1 ns
TPHL Measurement 10 15
tPLH Information 8 13
El EO Waveform 1 ns
tPHL 13 13
tHZ oc Any Waveform 4 ns
Lz ocC Any Waveform 3 ns
tZH ocC Any Waveform 4 ns
1ZL ocC Any Waveform 3 ns
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H H DUAL 2-INPUT NAND GATE
E!!I“Etll:s (HIGH VOLTAGE TO TTL INTERFACE)l 8Tl 8

8T18-AFW
DIGITAL 8T SERIES INTERFACE TTL/MSI

DESCRIPTION PIN CONFIGURATIONS (Top View)

The 8T18 is a Dual 2-lnput NAND Interface Gate. It is A, F PACKAGE
typically used as a high to low voltage translator which
provides translation from up to 30-volt logic levels to
standard logic levels of 5 volts.

The basic gate operates from two power supplies. The input
structure functions from a high voltage supply Vcc2, \
between 20V and 30V and the second stage transistors and A1E E Veey
output structure operate from a standard 5V power supply,

veer. [2] 5] Vee,

The high “0” level input threshold (guaranteed at 6.5V) E EA"’
n}akes the 8'!'18 velry ?ttractlve for noisy systems applica- B1E F_‘-I
tions such as industrial interfaces.

The output structure features active pull-up and pull-down,

providing a low impedance driving source in both 1" and Y1E El
“0" output states. This configuration is particularly suited
for driving the high capacitance loads encountered in high GNDE E‘Vz

fan-out and line driving applications.

AB=Y
CIRCUIT SCHEMATIC
W PACKAGE
20K
viN vee
O Ve
8600

S m

oo *1l] ]
58003 EE 6002 4K Veea E 12] Y1

—O vour Veeq[4] 1] GND

o — o v

[ o

49K b3 23K
. S ..
3 % Bo E 8

AW-A.0737

NOTE: % of unit shown. Component values are typical.
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SIGNETICS DUAL 2-INPUT NAND GATE = 8T18

DC ELECTRICAL CHARACTERISTICS Over Recommended Operating Temperature and Voltage

TEST CONDITIONS LIMITS
PARAMETER UNIT
V V DRIVEN ~ OTHER OUTPUTS MIN TYP MAX
cer ce2 INPUT  INPUTS
1" Output Voltage’ 475V 24.0V 6.5V -225uA 34 \
0" Output Voltage8 4.75V  20.0V 9.0v 9.0v 7.2mA 0.35 \
“0" Input Current 5.25V  24.0V 0.35V 30V
“1"" Input Current 5.0 V. 24.0V 30V ov
Power Consumption
(per gate)
Vce1 Output 0" 5.25V 24.0V 44 mW
Vce1 Output 17 5.25V 24.0v ov 1 mW
Vce2 Output “0* 5.25V  24.0vV 39 mW
Vce2 Output /1" 5.25V  24.0V ov 38 mW
Input Voltage Rating 100uA ov 50 \
Output Short Circuit Current ov ov -75 mA
AC ELECTRICAL CHARACTERISTICS T, = 25°C, Vo = 5.0V, Vg = 24.0V
LIMITS
PARAMETER TEST CONDITIONS® UNIT
MIN TYP MAX
ton Turn-On Delay RL=210Q 27 40 ns
toff Turn-Off Delay CL =100 pF 18 35 ns
NOTES
1. All voltage and capacitance measurements are referenced to the ground termmal Terminals not specifically referenced are left electrically open.
2. All measurements are taken with ground pin tied to zero volts.
3. Positive current flow is defined as into the terminal referenced.
4. Positive NAND logic definition: *“UP’’ level — “1"', “DOWN’’ level — "“0"’,
5. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings.
6. Measurements apply to each gate element independently.
7. Output source current is supplied through a resistor to ground.
8. Output sink current is supplied through a resistor to V.
9. Detailed test conditions for AC testing.

SWITCHING PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT

INPUT

OUTPUT 2.6V

2100

IN916

PULSE
GENERATOR

TYPICAL WAVEFORM

INPUT e e e e e e e e

-

toFF

OUTPUT

Inpit Pulse: Amplltudl 240V,PW.=
200 s, t, = t; = 10 ns.
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SIGNETICS DUAL 2-INPUT NAND GATE = 8T18

TYPICAL APPLICATION

The 8T18 provides an interface from high level (30-volt)
inputs to low level (5-volt) outputs, and thus complements
the 8T80 and 8T90. A typical systems application is shown.

The Vo is returned to a power supply of 20 volts or
more. |f V¥ voltage exceeds 30 volts, a series current limit-
ing resistor (to limit current to less than 2 milliamps) or a

20 to 30-volt Zener diode (shunt) must be used. The inputs
of the 8T18 are rated at 50 volts reverse breakdown. The
threshold voltage of the 8T18 (6.5 volt minimum) is inde-
pendent of temperature since the various internal junctions
are equal in number and opposite in polarity. Thus the
8T18 can be used as an accurate high-level threshold
detector.

OTHER

8000
LOGIC

HIGH VOLTAGE
SUBSYSTEM

OTHER
8000

LOGIC

O
Vee, =50V




SIADLES 00 ™-STE TRasceneR, gT34
(DM8834)

8T34-A
DIGITAL 8T SERIES INTERFACE TTL/MSI

DESCRIPTION PIN CONFIGURATION (Top View)
The 8T.34 is a quad tri-state tra.nsceiver.with a cc?mmon two A PACKAGE

input disable control for the drivers. Tri-state driver outputs

together with low input requirements for the receiver offers U

extreme versatility in low cost bus organized system. Vee

2

The tri-state feature of the 8734 eliminates pull-up resistors
but high current bus driving capability allows busses to be
terminated at both ends such that up to 100 driver/receiver
pairs can utilize a common data bus. The receiver incorpo-
rates hysteresis to provide maximum noise immunity. In

»—o\h—
addition, the receiver does not load the bus when V¢c = 0. T }o &

8T34

For open collector bus schemes, use the 8T38. In those [ ):
applications where only a bus receiver is needed, the 8T380 aND o

quad bus receiver or the 8T37 hex bus receiver should be
considered.

111 [=1 (31 ] [ [=]
Ll BT BRI ENEE E

FEATURES

® RECEIVER HYSTERESIS — 1V TYPICAL
e RECEIVER NOISE IMMUNITY — 2V

e RECEIVER INPUT CURRENT — 20uA TYPICAL
(FOR NORMAL Vcc AND Ve =0)

® RECEIVER

SINK — 16mA AT 0.4V

SOURCE — 5.2mA AT 2.4V TRUTH TABLE
® DRIVER

SINK — 50mA AT 0.7V
SOURCE — 10.4mA AT 2.4V

DRIVERS HAVE TRI-STATE OUTPUTS

RECEIVE 1
DRIVES 1002 TERMINATED BUSSES e X
7400 SERIES COMPATIBLE DRIVE 0
PIN COMPATIBLE WITH DM8834 DRIVE °

MODE DISABLE DISABLE DRIVER BUS RECEIVER
A B IN ouT

e o o o
o0 = x
o = X X
O = =0
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SIGNETICS QUAD TRI-STATE TRANSEIVER = 8T34/DM8834

ELECTRICAL CHARACTERISTICS (Over Recommended Voltage and Temperature Range)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
VOH 1" Output Voltage
Receiver 'OUI =-5.2mA VCC = Min. 24 \%
Bus lout = 10.4mA Ve = Min. 2.4 \
VoL 0" Output Voltage
Receiver lout = 16mA Vee = Min. 0.25 0.4 \
Bus lout = 50mA Vce = Min. 0.7 \
VIH “1"" Input Voltage
Disable Vee = Min. 2.0 \
Driver Ve = Min. 2.0 \%
ViL “0" Input Voltage
Disable Ve = Min, 0.8 \
Driver Vce = Min, 0.8 \%
Bus Vce = Min. 0.8 \
IH 1" Input Current Vout = 2.4V Vee = Max. 50 MA
Disable & Driver
he “0" Input Current Disable = Vgout = 0.4V Vg = Max. -1.6 mA
Disable & Driver
H Max. Bus Current
Power On Vin = 4.0V Vce = Max. 20 100 MA
Power Off Vin = 4.0V Vee=0 20 100 MA
VT+ High Receiver Threshold Ve = Max. 1.80 2.25 2.50 \%
VT- Low Receiver Threshold Vce = Min. 1.05 1.30 1.565 \
ViMax. Max Input Voltage lin < 1TmA 5.5 \
Disable & Driver
VicL Input Clamp Voltage lin=-12mA Vce = Min. -1 -1.5 \
All Inputs
los Output Short Circuit
Current
Receiver Vout = 0V Ve = Max. -18 -33 -55 mA
Driver Vout = 0V Vce = Max. -60 -80 -105 mA
Icc Power Dissipation/ Disable = OV 210 315 mW
Supply Current Driver Input = 2.0V Ve = Max. 40 60 mA
ELECTRICAL CHARACTERISTICS (Tp =+25°C, Vo = 5.0V)
‘ PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
tHZ Disable to Bus Load 1, C_ = 15pF 8 15 30 ns
Waveform 4
Lz Disable to Bus Load 1, Ci_ = 15pF 3 9 30 ns
Waveform 3
tZH Disable to Bus Load 1, C_ = 50pF 5 10 30 ns
Waveform 2
tZL Disable to Bus Load 1, Cp_ = 50pF 8 18 30 ns
Wavefrom 1
tPHL Driver to Bus Load 3 20 ns
tPLH Driver to Bus Waveform 5 15 ns
tPHL Bus to Receiver Load 2 14 25 ns
tPLH Bus to Receiver Waveform 6 12 27 40 ns
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SIGNETICS QUAD TRI-STATE TRANSCEIVER = 8T34/DM8834

SWITCHING PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT FOR TRI-STATE OUTPUTS

TEST
POINT Vce

RL
Vee
s1
RL = 390§ N0
FROM QUTPUT |
UNDER TEST
(See Note B) FROM OUTPUT TEST FROM OUTPUT TEST
UNDER TEST POINT UNDER TEST POINT
>
<
(See Note A) =1 Cp. ;:un ICL:ﬁ,F 200 Icn.=5opr
s2
— =
LOAD 1 LOAD 2 LOAD 3

NOTES
A. C includes probe and jig capacitance
B. Pin diodes are IN3064

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS

OUTPUT 3v
conTROL "ov fov
enabling) 00 | Neee——— —— ] e ov
l——tLZ 1ZL >
———— —_—— — 4.5V S1and
o osed N5V S2 closed i- ~1.5v

— — — —— VoL
0.5V
le—12ZH tuz—<—>1 +
0.5V
R
$1 open, 15V ? —— 15V

§2 closed
- — =0V S2 closed

WAVEFORM 3 WAVEFORM 4

VOLTAGE WAVEFORMS PROPAGATION DELAY TIMES

3V ————

N IR
"o — i ACEENC
tPHL | tPLH o
L L—Tmn
OUT-OF-PHASE 1.5V 1.5V
QuUTPUT

— —— VoL

WAVEFORM 5 WAVEFORM 6
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Siqnotics

(OPEN COLLECTOR)

QUAD BUS TRANSCEIVER l 8"’38

DESCRIPTION

The 8T38 is a quad bus transceiver with a common two
input disable control for the drivers. Open collector driver
outputs together with low input requirements for the
receivers offer extreme versatility in low cost bus organized
systems.

Busses may be terminated at both ends such that up to 100
driver/receiver pairs can utilize a common data bus. The
receiver incorporates hysteresis to provide maximum noise
immunity. In addition the receiver does not load the bus
when Ve = 0.

In those applications where only bus receivers are required
the 8T380 quad bus receiver or the 8T37 hex bus receiver
should be considered.

FEATURES

® RECEIVER HYSTERESIS — 1V TYPICAL
® RECEIVER NOISE IMMUNITY — 2V

® RECEIVER INPUT CURRENT — 20pA TYPICAL
(FOR NORMAL Vg AND V¢ = 0V)

8T38-B

F
DIGITAL 8T SERIES INTERFACE TTL/MSI l

PIN CONFIGURATION (Top View)

B,F PACKAGE

Bus 3 E

\ 4

|n3|:2j

0ut3E

5] Vee

Bus 4 E

In 4 [5]
Out 4 [5]
Disable B [7]

GND [¢]

5] Bus 1
Elln1

EOut1

AD4 4D

by

E] Bus 2

1] 1n 2

0] Out 2

E_I Disable A

TRUTH TABLE \
® RECEIVER
SINK — 16mA AT 0.4V
SOURCE — 5.2mA AT 2.4V MODE | DISABLE | DISABLE | DRIVER | BUS | RECEIVER
® DRIVER A IN ouT
SINK — 50mA AT 0.7V
RECEIVE 1 X X 1 0
® DRIVERS HAVE OPEN COLLECTOR OUTPUTS RECEIVE X 1 X 0 1
DRIVE 0 0 1 0 1
® DRIVES 1002 TERMINATED BUSSES DRIVE ° 0 0 1 0
® 7400 SERIES COMPATIBLE
o PIN COMPATIBLE WITH DM8838
AC ELECTRICAL CHARACTERISTICS (Ta = +25°C, Vcc = 5.0V)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tPHL Disable to Bus Load 2 1 19 30 ns
Vijn =0V to 3V
tPLH Disable to Bus Measured from Vjn = 1.6V 15 23 35 ns
to Vbus = 1.5V
tPHL Driver to Bus 12 20 ns
tPLH Driver to Bus 12 25 ns
tPHL Bus to Receiver 14 25 ns
Load 1 Waveform 1
tPLH Bus to Receiver 12 27 40 ns
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SIGNETICS QUAD BUS TRANSCEIVER = 8T38

DC ELECTRICAL CHARACTERISTICS (Over Recommended Voltage and Temperature Range)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VOH 1" Qutput Voltage

Receiver lout = —400uA Vee = Min. 24 \%
VoL 0" Output Voltage

Bus Driver lout = 50mA Vce = Min. 0.7 \

Receiver lout = 16mA Vce = Min. 0.25 0.4 \
VIH “1"" Input Voltage

Disable Vce = Min. 2.0 \%

Driver Vce = Min. 2.0 \
ViL “0” Input Voltage

Disable Ve = Min. 0.8 \

Driver Vee = Min. 0.8 \
HWH “1” Input Current

Disable & Driver Vin = 2.4V Vee = Max. 50 uA
Bus Power ON Vin = 4.0V Vce = Max. 20 100 MA

Power OFF Vin = 4.0V Vee=0 2 100 MA
TR 0" Input Current Driver | Vijp = 0.4V Ve = Max. -1.6 mA
VT+ High Receiver Threshold Vce = Min. 1.80 2.25 2.50 \
VT- Low Receiver Threshold Vce = Max. 1.05 1.30 1.55 \
Vimax Max Input Voltage

All Inputs lin < TmA 5.5 \Y
VicL Input Clamp Voltage

All Inputs lin=-12mA Vce = Min. -1.0 -1.5 \%
los Output Short Circuit

Current; Receiver Vout=0 Vce = Max. -18 -33 -b5 mA
Icc Power Dissipation/ Disable = 0V, 210 315 mW

Supply Current Driver = 2.0V V¢ = Max. 40 60 mA

SWITCHING PARAMETER MEASUREMENT INFORMATION
WAVEFORM 1
NV —— ——
ov ‘J ‘—4
tpmyd‘ PLH ’4—-
LOAD CIRCUITS
Vee
21Q
Ry = 3902
IRtz b NG e roT

I CL = 15pF

LOAD 1

200

LOAD 2

ICL-&‘:D;)F
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SiNDLics

DUAL ZERO CROSSING DETECTOR |8T363

8T363-A

DIGITAL 8T SERIES INTERFACE TTL/MSI

DESCRIPTION

The 8T363 Dual Zero Crossing Detector is:an interface cir-
cuit incorporating a differential amplifier input and logic
gate output. The input amplifier is referenced to zero volts
and employs temperature compensation to ensure stable
thresholds. The output structure of the 8T363 is com-
patible with DTL and TTL circuits.

APPLICATIONS

PIN CONFIGURATION (Top View)

A PACKAGE

ZERO-CROSSING DETECTOR b
—ev [1] 1] —12v
HIGH STABILITY ONE-SHOT
BI-DIRECTIONAL ONE-SHOT INg ] E IN,
FREQUENCY DOUBLER TIMING R, [=] E_ﬂ TIMING R,
STABLE-LOW FREQUENCY OSCILLATOR sTROBE , [<] E_—,] STROBE
LINEAR AMPLIFIER ! 2
Vee L] ] Vee
FREQUENCY TO VOLTAGE CONVERTER 1 2
our, [o 5] Ne
ABSOLUTE MAXIMUM RATINGS GND [7 ] our,
Input Voltage +7.0V
Output Voltage +6.0V
Vee +6.0Y
Input Current +10mA
Output Current +30, -10mA
Storage Temperature -65°C to +175°C
Operating Temperature 0°C to +75°C
V- -7V or -13.5V NC = no connection
Maximum ratings are limiting values above which serviceability may
be impaired.
CIRCUIT SCHEMATIC
Vee, Vee,
5T 100
STROBE; strose,

||'—4

Y4

-12v

1 o—Pf

N

-6V
O1

NOTE

Pins 5, 6, 8, and 10 are tied to pin 14 through isolation diodes.
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SIGNETICS DUAL ZERO CROSSING DETECTOR = 8T363

DC ELECTRICAL CHARACTERISTICS

Over Recommended Operating Temperature — VcC = 5V £56%, V= = -6V 5%, or V= = -12V 5%
CHARACTERISTIC TEST CONDITIONS MIN TYP | MAX UNITS
“1"" Output V signal = -30mV, 2.6 3.2 \%
Voltage lout = -400uA
“0"” Output V signal = +30mV,
Voltage lout = 12.5mA 0.6 \
@ lout = 7.6mA 0.4 \
“1"" Input Current Strobe Note 9, V strobe = 2.4V, V7 =V3=V12 40 uA
Input High Signal V signal = 100mV 100 MA
“0" Input Current Strobe V signal = V¢ through 10KS2 resistor, -1.4 mA
V strobe = 0.6V
Input Voltage (Timing R VF Diode) | V7=V2=V13,13=1mA, I12=1mA 1 \
Uncertainty Region-Signal +30 mV
Icc/Detector V7=V3=V12 Note 9, Ta =25°C 6.5 mA
IEE -13.0 mA
NOTE: Pin 14 must be tied to the most negative voltage used, when V™ = -6V, Pin 14 must be tied to Pin 1.
AC ELECTRICAL CHARACTERISTICS Ta= 25°C, Ve =50V, V™ = -6V
PARAMETER TEST CONDITIONS MIN TYP | MAX UNITS
Turn on Delay See Test Figure 1, Ta = 26°C 85 ns
Detector See Test Figure 2, V signal = VG through
Strobe to Qutput 10KS2 resistor, TA = 25°C 50 ns
Turn off Delay See Test Figure 1, Ta = 25°C 65 ns
Detector See Test Figure 2, V signal = V¢ through
Strobe to Output 10K resistor, Tp = 25°C 50 ns

NOTES

oA WN~

. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
. All measurements are taken with ground pin tied to zero volts.

. Positive current is defined as into the terminal referenced.

. Positive NAND Logic Definition: “UP’’ level = ““1'’, "DOWN"’ level = ““Q"’.
. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings.
. Measurements apply to each gate element independently.
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SIGNETICS DUAL ZERO CROSSING DETECTOR = 8T363

SWITCHING PARAMETER MEASUREMENT INFORMATION

FIGURE 1 — ton, toff DETECTOR INPUTS

26V

ton toff
Cq=27pF 18pF
R1 =21082 1.91kQ

OuTPUT
PULSE

—
INPUT

______ +100MV
+BOMY — — —

o — — —+
oMV — —— et ;\‘ 1oy
[P W.————

VouT (1)

15V 15V

ouTPUT I /

————VOuT(0
o (0

— ]ty l‘— — ty [E—

input Pulse: Vi,

Puise Width = 350ns at 50% Points
t = t¢= 10ns

Amplitude = £100mV

Cq

FIGURE 2 — ton, toff STROBE TO OUTPUT

—O Ve =5.0v

IN916
OUTPUT
PULSE
Ry 26V
16.0K

ton toff
C1=27pF 18pF
R1=210Q 1.91k2

INPUT +

SR/ Bu— "

on toff

<

OUTPUT 18V 15V

ov

Input Pulse; Vi

Pulse Width = 200ns at 50% Points
ty = t¢ (10%—90%) = 10ns
Amplitude V, = 4.0V
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SIGNETICS DUAL ZERO CROSSING DETECTOR = 87363

TYPICAL APPLICATIONS

MONOSTABLE MULTIVIBRATOR

TRIGGER 2

TRIGGER 1

R = 1K to 50K
T~ 06RC
C => 150 pf
1/4 8885

FREQUENCY TO VOLTAGE CONVERTER

LIMITER AMP TIMING CIRCUIT

Sine wave inputs up to approximately 500 kHz are limited, ampli-
fied and used to trigger the timing circuit. The timing circuit output
is a constant pulse width (pw ~0.6RC). The constant width pulses
are integrated and then filtered to attenuate the remaining high
frequency carrier components.

INTEGRATOR

FILTER
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Ei!l"“!tins 1024 X1 BIPOLAR RAM '82308

82S08-1

PRELIMINARY SPECIFICATIONS DIGITAL 8000 SERIES TTL/MEMORY
DESCRIPTION PIN CONFIGURATION
The 82S08 is an ideal device for use i.n Large Control Sto.res | PACKAGE
and MAIN MEMORY. The 82S08 is designed to provide
low system power consumption while maintaining fast
access times. This has been accomplished by incorporating
a “power down’ mode. Full-power is applied to all ele-
ments of the RAM only when the chip is selected and being \_J
addressed. The 82S08 also features low input loading and ce |1 EI‘VCC
operates from a single 5.0 V supply.
" HONE" " A [2] %] Oin
ONE LEVEL IN APPEARS AS “ONE” LEVEL OUT
FEATURES it ] we
® 1024 X 1 ORGANIZATION A2E EA9
® 55 ns TYPICAL ADDRESS ACCESS TIME AaE EAS
® POWER DOWN MODE FOR MINIMUM POWER

o o
® POWER DISSIPATION — 300 Mw TYPICAL
® 400 uA TYPICAL INPUT LOADING Pour E EAG
e OPEN COLLECTOR OUTPUT Ground LT_ E]As
® ON-CHIP DECODING
e TTL COMPATIBLE
® 16 PIN DUAL-IN-LINE CERAMIC PACKAGE
APPLICATIONS
BUFFER MEMORY
CONTROL STORE
SCRATCH PAD MEMORY THIS PRODUCT AVAILABLE IN 0°C TO 75°C TEMP

MAIN MEMORY RANGE ONLY
BLOCK DIAGRAM

Ag ——]
A} —p]
Ay ——]
A3 ]
As —1  ADDRESS STORAGE
Ap ] DECODER 1':2:75#3
Ag ——i]

A7 ]
Ag —u]

Ag ]

= POWER ) OUTPUT WRITE
CE—"1 CcONTROL AMP CIRCUITS

bout WE DN




SIGNETICS 1024 BIT BI-POLAR RANDOM ACCESS MEMORY = 82S08

ELECTRICAL CHARACTERISTICS (Ta = 0to 75°C, Vg = 5.0 V £ 5%)

LIMITS

PARAMETER TEST CONDITIONS N VP MAX UNIT
“O" Input Voltage (VL) .85
“1' Input Voltage (ViH) 2.0
“0O" Input Current Vin = .45V, CE = 0" -800 uA
“1"" Input Current Vin=4.5V, CE="0" 20 HA
“O” Output Voltage lo=16 MA .45 Vv
Output ““1” Current Vout=5.5V 100 HA
Power Supply Drain .

“Full Power” CE="0" 85 120 mA
Power Supply Drain -

“Powered Down"’ CE="1" 50 75 mA
Input Clamp Voltage lin=-18 mA -1.2 \%
Write Pulse Width T 35 ns
Address Set-Up Time T2 40 ns
Chip Enable Set-Up Time T3 45 ns
HoId_Time T4 0 ns

(CE, Address, or Data)
Write Enable to Output

Disable Time Ts 40 ns
Data in Set-Up Time Te 40 ns
Chip Enable Access Time T7 CL=30pf 60 85 ns
Chip Enable Output

Disable Time Tg CL=230pf 40 ns
Address Access Time Tg CL=230pf 55 80 ns
Write Recovery Time T10 CL=230pf 50 ns

TIMING DIAGRAM

l“————— WRITE CYCLE

CHIP
ENABLE

13___.|

<3
—I—

READ CYCLE —————»|

CHIP ENABLE LOW 7 CHIP ENABLE LOW
T7-———b‘

ADDRESS

ADDRESS VALID

ADDRESS VALID

L— |

DATA
INPUT

DATA VALID

WRITE
ENABLE

Te Ta—o]

Ty /
WRITE ENABLE LOW 7

[—T10—om

oo

DATA

OUTPUT DATA OUT HIGH

DATA QUT HIGH

DATA OUT HIGH

DATA OUT VALID

DATA OUT HIGH
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'.ii!]lll!til:E 976-BIT BIPOLAR RAM [64x9]|82309

82S09-1
PRELIMINARY SPECIFICATIONS DIGITAL 8000 SERIES TTL/MEMORY
DESCRIPTION PIN CONFIGURATION ‘
The 82S09 is a 576 bit, TTL compatible, random access | PACKAGE
memory organized as 64 words by 9 bits per word. It is
ideally suited for scratch pad, small buffer, and other A N\ v
applications where the number of words is limited and the s [ =] Vee
number of bits per word is relatively large. The ninth bit As [7] E,' A,
provides a parity bit for 8 bits/word systems.
As [5] E’ Aq
‘o E =] Ao
' [ A
FEATURES 15 [¢] B o,
® 64 X 9 ORGANIZATION 's [] =] O,
® 30nSEC TYPICAL ACCESS TIME 2 [5] =] S,
® 1.5 mW/BIT TYPICAL POWER DISSIPATION _
® 100uA INPUT LOAD 's [5] =] O,
® OPEN-COLLECTOR OUTPUT s @ %] 5
'7 [ ] O
's [2] 7] 9,
R [ 6] O
APPLICATIONS w [2] <] s
SCRATCH PAD oND [u] ] ce
BUFFER MEMORIES
CONTROL STORE
BLOCK DIAGRAM
Ag (25)4 NOTE: DATA OUT IS
Ay 26 T THE COMPLEMENT
A, 28T % OF DATA IN.
A;_n_)_ g“\u.:‘g ! 32 X 18 MEMORY MATRIX
PVEE 13 I
Ag 3 =} |
10 @ (20) [N
I ) (23) o,
I [C (22) 5,
" ) 21 o
Iy 8l WRITE/SENSE AMPLIFIERS (20 0,
I5 (9) (19) 65
o (10) 18 o
M (1) 17) 5
" 12) (16) o
- 13) }
Rcﬁ; (15) T
Ve = (28)
GND = (14)
() DENOTES PIN NUMBER
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576-BIT BIPOLAR RAM (64 x 9) = 82509

OBJECTIVE ELECTRICAL CHARACTERISTICS 0>TaA>75°C, 475> Vcc>5.25V

PARAMETER TEST CONDITION LIMITS UNIT
MIN TYP MAX
“O" Input Current VIN=045V —100 MA
“1"" Input Current VIN=5.25V 25 MA
Input Clamp Voltage IIN =18 mA -1.2 \
“O" Input (VL) 0.85 \
“1" Input (ViH) \
Output Leakage VouT =55V 40 HA
0" Output Voltage loyTt = —6.4 mA 0.5 \%
Power Supply Current 170 200 mA
OBJECTIVE SWITCHING CHARACTERISTICS 0>Ta>75°C,4.75> Ve >5.25 V
PARAMETER TEST CONDITION LIMITS UNIT/
MIN TYP MAX
Access Time
t1 Address to Output 35 50 ns
t2 CE to Output 35 50 ns
t3 Write Pulse Width 45 ns
t4 Write Access Time Data Stable Prior to Write 35 50 ns
t5/te Address/CE Set-Up 10 ns
t7/tg Address/CE Hold 10 ns
tg Data Set-Up 50 ns
t10 Data Hold 5 ns
TIMING DIAGRAM TEST LOAD

READ CYCLE

DATA IN

RW ———————\

TEST LOAD

|y
%
DATA OUT M
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Sinotics

1024 X1 BIPOLAR RAM
OPEN COLLECTOR (82510) TRI-STATE (82511)

PRELIMINARY SPECIFICATIONS

DESCRIPTION

The 82510/11 is a high speed 1024 bit random access mem-
ory organized as 1024 words x 1 bit. With a typical access
time of 30 ns, it is ideal for scratch pad applications and for
systems requiring very high speed main memory.

Fully TTL compatible, the 82S10/11 requires a single +5
volts power supply and features very low current PNP input
structures. This device is available with open collector
(82S10) or Tri-State (82511) outputs and is pin compatible
with the Signetics 82S08 ““power-down’ RAM,

FEATURES

TTL COMPATIBLE — ALL INPUTS AND OUTPUTS
1024 X 1 ORGANIZATION

45 ns MAX ACCESS TIME — CHIP ENABLED
30ns MAX CHIP ENABLE ACCESS TIME
SINGLE +5 VOLT POWER SUPPLY

LOW INPUT LOADING

16 PIN DUAL-IN-LINE PACKAGE

APPLICATIONS

HIGH SPEED MAIN FRAME
CACHE MEMORY

BUFFER STORAGE
WRITEABLE CONTROL STORE

AC TEST LOAD

PIN CONFIGURATION

DIGITAL 8000 SERIES TTL/MEMORY

82510
82511

| PACKAGE
U/
cE[1] 6] Vee
Ao [2] 5] 21N
A [E] B
Az [4] 2] Ag
Az ] 2] Ag
Ay E E Ay
Pout E 1__0_)‘ Ag
Ground E 3 Ag
LOGIC DIAGRAM
"2
a2
Az —-P:) e 32 X 32 ARRAY
Az —|
e 8
[
©_, ]
2g 10,
{11) ADDRESS SENSE AMPS @
N | DECODER WRITE DRIVERS Pour
|
T(1§) 1(14) L)
vee = (16) OIN RW CE
GND = (8)
TRUTH TABLE
— OUTPUT
Ce| RW | DI MODE 82510 82511
0 0 0 Write High High
0 0 1 Write High High
0 1 X Read Data Data
1 X X Chip 1 High
Disabled “z"
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SIGNETICS 1024 X 1 BIPOLAR RAM = 82510/11

DC ELECTRICAL CHARACTERISTICS (0°C< Ta < 75°Cand VcC = 5.00V £ 5%)

LIMITS
PARAME 1Tl UNIT
RAMETERS TEST CONDITIONS N VP MAX
“Q" Input Current Vin = 0.45V -10 -100 HA
“1' Input Current Vin = 5.5V <1.0 25 MA
“0O" Output Voltage lo=16 mA 0.5 \
“I'” Output Current (82S11) VouT = 2.4V -2 mA
Output Leakage Current (82S10) | Cg = “1”, VouT = 5.5V 40 MA
Output “Off"” Current (82S11) Ce="1",045<VQuT <35V +60 uA
Power Supply Current Ve =5.25V 120 160 mA
AC ELECTRICAL CHARACTERISTICS (0°C<Ta <75°Cand V¢ = 5.00V £ 5%)
SYMBOL LIMITS
P
ARAMETER (Refer to Timing Diagram) MIN TYP MAX UNIT
Write Enable Pulse Width T1 25 ns
Address Set-Up Time T2 -15 0 ns
Data In Set-Up Time T3 30 ns
Write Enable to Output T4 30 ns
Disable Time
Write Recovery Time Ts 17 30 ns
Chip Enable Access Time Te 18 30 ns
Chip Enable Output Disable Time T7 18 30 ns
Address Access Time Ts 30 45 ns
TIMING DIAGRAM
| |
CHIP \ |
ENABLE - 1
r,—l r.->| :
oS DATA VALID /
™ | | |
ADDRESS ADDRESS VALID ADDRESS VALID ADDRESS VALID
] T2 T—w] | : <—15—>(
ke ( '
|
__/ !
Ts |ja—o }‘-—-Ts—- |
Sﬂ.’»‘ur DISABLED DISABLED “’):':r': DISABLED VALID DATA DISABLED VALID DATA
WRITE MODE I ' READ MODE I READ MO;E
| (WITH ADDRESS VALID) | {WITH CHIP ENABLE LOW)
MEMORY TIMING DESCRIPTION Tg = Delay between end of WRITE ENABLE pulse and when DATA
OUTPUT becomes valid. (Assuming ADDRESS still valid - not
T4 = Width of WRITE ENABLE pulse. as shown).
To = Required delay between beginning of valid ADDRESS and be- Tg = Delay between beginning of CHIP ENABLE low (with AD-
ginning of WRITE ENABLE pulse. DRESS valid) and when DATA QUTPUT becomes valid.
T3 = Required delay between beginning of valid DATA INPUT and 1., = pelay between when CHIP ENABLE becomes high and DATA
end of WRITE ENABLE pulse. OUTPUT is on off state.
T4 = Delay between beginning of WRITE ENABLE pulse and when Tg = Delay between beginning of valid ADDRESS (with CHIP EN-
DATA OUTPUT is in off state. ABLE low) and when DATA OUTPUT becomes valid.
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SiNDLics

2048-BIT BIPOLAR ROM (256x8 PROM)
4096-BIT BIPOLAR ROM (512x8 PROM)

825114

PRELIMINARY SPECIFICATION

DESCRIPTION

The 825114 and 825115 are Schottky-clamped Read Only
Memories, incorporating on-chip data output registers. A
D-type latch (L) is used to enable the tri-state output driv-
ers. In the TRANSPARENT READ mode, stored data is
addressed by applying a binary code to the address inputs
while holding STROBE high. In this mode the bit drivers
will be controlled solely by CE1 and CE2 lines. In the
LATCHED READ mode, after the desired address is applied
and both CE1 and CE2 are enabled, data will enter the out-
put latches following the positive transition of STROBE,
and the data out lines will be locked into their last valid
state following the negative transition of STROBE. The
latches will remain set and the outputs enabled until the
chip is disabled and STROBE is brought high.

FEATURES

BUFFERED ADDRESS LINES
ON-CHIP DECODING

ON-CHIP STORAGE LATCHES
TRI-STATE OUTPUTS

LOW INPUT CURRENT (100uA Max.)
35ns TYPICAL ACCESS TIME

APPLICATIONS

MICROPROGRAMMING
HARDWIRE ALGORITHMS
CHARACTER GENERATION
CONTROL STORE
SEQUENTIAL CONTROLLERS

825115

DIGITAL 8000 SERIES TTL/MEMORY

BLOCK DIAGRAM

Ag O————— |
ADDRESS : DECODE : 512 X 8 OR 256 X 8 PROM
Ap Ot |
(18)
STROBE O- l 8-BIT OUTPUT LATCH
— (20
e
o g:Di [ 8 TRI.STATE DRIVERS
2 29
7 @1 @ froqaaiseN

01 02 03 04 O5 Og O7 Og
FE;=(13), FE;= (11) OUTPUT LINES

Vee = (24), GND = (12), () = Denotes Pin Number

ADDRESS PINS

s Ag|A1[A2|A3 |Ag|As |Ag|A7 |Ag
825114 121122|23[ 1|2 |4 (56|~
825115 |21]22]23]1]2]|3]4]|5]|6

PROGRAMMING

Both devices are Field-Programmable, which means that
custom patterns are easily incorporated by following the
simple fusing procedure in the data sheet. Standard devices
are supplied with all outputs at a logical /0", If a pro-
grammed unit is required, use the Data Cards or Truth
Table input formats given in the back of the Memory
Handbook.

ELECTRICAL CHARACTERISTICS 0°C<TA<75°C;4.75V<Vcc <525V

PARAMETER TEST CONDITIONS LIMITS UNIT NOTES
MIN TYP MAX

Input “0” Current Vin=0.45V -100 MA
Input 1" Current Vin=55V 25 HA
Input (0) Threshold Voltage .85 \%
Input (1) Threshold Voltage 2 \Y) 1,3
Input Clamp Voltage lin=—18 mA -1.2 \
Output (0) Voltage lout = 9.6 MA 0.5 \
Output (1) Voltage loyt=—2.0mA 2.7 3.3 \%
Output (1) Short Circuit Current Vout=0V,Vec=50V —-20 —-35 -70 mA 1,2,3
Input Capacitance VIH=2.0V,Vcc=5.0V 5 pF 3
Output Capacitance Vout=2.0V,Vcc=5.0V 8 pF 3,4
Power Supply Current Ve =50V 135 170 mA
Output (1) off Leakage Current

(Chip Disabled) Vout=55V 40 HA 13
Output (0) off Leakage Current _ !

(Chip Disabled) Vout =045V —40 HA




SIGNETICS 2048-BIT. PROM, 4096 BIT PROM = 825114/115

SWITCHING CHARACTERISTICS 0°C<TA<75°C; 475 V< <525V
) LIMITS .
PARAMETER TEST CONDITIONS UNITS | NOTES

MIN | TYP | MAX

TA Address Access Time LATCHED or TRANSPARENT Read 35 | ns

TADH  Address Hold Time LATCHED Read only -10 ns

TCE Chip Enable Access Time | LATCHED or TRANSPARENT Read 20 ns

TcpDH  Chip Enable Hold Time LATCHED Read only 0 ns

To Output Disable Time LATCHED or TRANSPARENT Read 20 ns 3,5

Tsw Strobe Pulse Width 10 | - ns

Ts Strobe Set-Up Time 20 ns ns

TR Output Disable Time LATCHED. Read only | 15 | Cons

D Strobe Access Time 15 . ns

NOTES
1. Positive current is defined as into the terminal referenced.
2. No more than one output should be grounded at the same time and strobe should be disabled. Strobe is in '*1’’ state.

3. Applied voltages must not exceed 6.0V. Input currents must not exceed 30 mA., Output currents must not exceed 100 mA. Storage

temperature must be between -60°C to +150°C.
4. Chip disabled.
5. Rise and fall times for tests must be less than 5ns. Input amplitudes are 3.0V and all measurements are made at 1.5V,

MEMORY TIMING

TRANSPARENT READ
(Output Latches not used)

TEST LOAD
STROBE // ! Vee

) it -

A 4700
-—=~ ! KS
cEq H

T T
CHIP ENABLE >Q—TCE———! X—ro—q- I:pr
CE2 ‘| = =

|

If the strobe is high, the device functions in a manner identical to conventional bipolar ROM’s. The timing diagram shows valid data will
appear TA nanoseconds after the address has changed and TCE nanoseconds after the outputcircuit is enabled. To is the time required
to disable the output and switch it to an “off’’ or high impedance state after it has been enabled.

LATCHED READ
(Output Latches used)

w _________ .X_.:— TEST LOAD
—_—— s———i—.—.—.—.

| T
Vi
| reT ok | cc
CE4 ! |
! | [ I
CHIP ENABLE | TeE— F~—Tcpr To—>
I -+ 470Q
+
CE; H teTswi—e! | 1KQ
s | !
30pF
strope | Im I '
[ =

| |
— TD:._ ——1 TR:._
0,.....0g X 1

g !

in Latched Read Mode data from any selected address will be held on the output when strobe is lowered. Only when strobe is raised will
new location data be transfered and chip enable conditions be stored. The new data will appear on the outputs if the chip enable condi-
tions enable the outputs.

NOTE: Read Cycle=Tg + TADH + TSW
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SIGNETICS 2048-BIT PROM, 4096 BIT PROM = 825114/115

RECOMMENDED PROGRAMMING
PROCEDURE

The 82S114/115 are shipped with all bits at logical ‘0"
(low). To write logical ‘“1"’s, proceed as follows:

STEP1
Ground pin 12, and apply +5.0 + 0.25V to Vcc (pin 24).

STEP 2
Enable the chip by setting CE2 to logic /1"’ and CE1 to
logic /0" (TTL levels).

STEP 3
Disable ‘‘Strobe” by applying a TTL logic ““1"* to pin 10.

STEP 4

Address the desired programming word by applying TTL
“1” and ““0” logic levels to the device address inputs.

STEP5

Apply to FE1 (pin 13) a voltage source of +5.0 + 0.5V,
with 5-10 mA current capability.

PROGRAMMING TIMING DIAGRAM

STEP 6

Apply a voltage source of +17.0 £ 1.0V to the output to
be programmed. The source must have a current limit of
150 mA, maximum.

STEP7

Raise FE2(pin 11) from OV to +5.0 * 0.5V for a period of
1 ms, and then return to OV.

STEP8

Remove +17.0V supply from programmed output.

STEP9

Verify programmed output by removing +5.0V supply from
FE1 input. Check if output just programmed remains in the
‘1" state.

STEP 10

Repeat steps (5) thru (9) to program other bits of the same
word.

STEP 11

Change the address, and repeat steps (5) thru (10) until the
entire bit pattern is programmed into your custom 825114/
115.

b)Y

me

I
3
T¢

|

|« VERIFY»

ju7 =._J<— T, > 10048
|
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GiMOEES 1024817 BIPOLAR PROGRAMMABLE| §9$126
i ROM (25614 PROM)| 0 6109

PRELIMINARY SPECIFICATIONS DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGURATION
The 825126 (Open Collector Outputs) and the 82S129
(Tri-State Outputs) are Bipolar 1024-Bit Read Only Mem- | PACKAGE

ories organized as 256 words by 4 bits per word. They are
Field-Programmable, which means that custom patterns

are immediately available by following the simple fusing u
procedure given in this data sheet. Two chip enable lines AsE '1__3]. Vee
are provided and the outputs are bussable to allow for |
memory expansion capability. As E E‘ A7
A, E E CE,
The 825126 and 825129 are fully TTL compatible and _
include on-the-chip decoding. Typical access time is 35nS. A3 E 12] CE,
Ao 2] a 8o
The standard 825126 and 825129 are supplied with all out- !
puts at a logical 0", : A1 E il b
A B
FEATURES 2] o] ©
® 50nS MAXIMUM ACCESS TIME Ground [s] 2]
® BUFFERED ADDRESS LINES
e TWO CHIP ENABLE LINES
e OPEN COLLECTOR OR TRI-STATE OUTPUTS PROGRAMMING PROCEDURE
" " 1. Select Address, and raise Vcc to 8.5 volts + 0.5 volts,
® NO SEPARATE “FUSING” PINS @ 300 mA minimum.
® UNPROGRAMMED OUTPUTS ARE ““0” LEVEL 2. After 10us delay, apply 17 volts = 1.0 volts to appro-

priate output, with 150 mA current limit, and minimum
rise time of 10us.

APPLICATIONS 3. After 10us delay, pulse CE Low (Logic “0”) for 1.0

PROTOTYPING ms (minimum), 2.0 ms {(maximum).

VOLUME PRODUCTION 4. After 10us delay, remove 17 volts from output, and
MICROPROGRAMMING select new address.

HARDWIRE ALGORITHMS 5. Repeat steps 2—4 until programming is completed.

CONTROL STORE

o

. When programming time exceeds 2.5 sec., a 33% + 10%
duty cycle should be imposed.
TYPICAL WAVEFORM During programming

g - _—
‘W% AFIRST E Avast ] [
B . / L P, -

PROGRAM - 25 SEC| |MAX | 5.0 sEC MIN
™ pause

+85V——

Vee

oV ——d

|—10uS

+17.0V— 1
190%-

OUTPUT
VOLTAGE
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SIGNETICS 1024-BIT PROGRAMMABLE ROM = 82S126/129

ELECTRICAL CHARACTERISTICS 0°C < TpA<75°C;4.75V < V(¢g <5.25

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
0" Output Voltage Tout = 16mA 0.5 \
“1" Qutput Leakage (825126) CEq or CE2 =""1", Vout = 5.5V 40 MA I
(825129) CEq or CEp = 0", Vout = 5.5V 100 HA )
(825129) C—E_1 or Efz ="1",Vout = 40 to 55V -40 +40 MA
1" Output Current (825129) CE1=CE2="0",Vout=27V -2.0 mA
““0” Input Current Vin = 0.4V 100 MA
“1"" Input Current Vin =5.5V 40 MA
Input Voltage
“0" Level (VOL) .85 \%
1" Level (V)H) 20 \%
Power Consumption 105/525 | 130/685 mA/mW
Input Clamp Voltage lin =-18mA
Output Short Circuit Current Vout = 0 Volts -20 -70 mA
SWITCHING CHARACTERISTICS 0<Ta <75°C, 4.75<Vcc <5.25V
LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Propagation Delay
Address to Output 35 50 nS
Chip Enable to Output 15 20 nS
NOTES
1. Positive current is defined as into the terminal referenced.
2. Manufacturer reserves the right to make design and process changes and improvements,
AC TEST FIGURE AND WAVEFORM
t U]
Vee
. T INPUT OR 20V
INPUT Vee CHIP SELECT 15V
- Vee 1.0V
-1 A
A —
-~ ay [ 1Y . 2700
PULSE e 02 b—»
GENERATOR OUTPUT
-] ag 03 f—w
: : % s I 30pF —
- = =
= OUTPUT
{ %2 ew
+ .
Ground Pins 13 and 14 when testing address-Output delays. Iinput Puise:
Amplitude = 3.0V
t, =t =5n8
PW = 200nS (50% Duty Cycle)
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- - QUAD 2-INPUT GATE
SiNDLES i e ot 10103

10103 B, F: -30 to +85°C

DIGITAL 10,000 SERIES ECL

DESCRIPTION LOGIC DIAGRAM

The 10103 package contains three 2 input OR gates and
one 2-input OR/NOR gate. In addition to providing the
useful OR/NOR function, this 2-input gate can be used as a
line driver for driving twisted-pair transmission lines.

The 10103 is a 10,000 series device and, therefore, is
completely compatible with other circuits in this family.

® FAST PROPAGATION DELAY =2.0 ns TYP
® POWER DISSIPATION = 100mW/PACKAGE TYP "

e VERY HIGH FANOUT CAPABILITY — CAN DRIVE 12
502 LINES

D
FEATURES =
. D
=

e HIGH Z INPUTS WITH 50k PULL-DOWN RE-
SISTORS

e HIGH NOISE IMMUNITY FROM POWER SUPPLY . . )
VARIATIONS: VEE=5.2V * 5% Veer = 1 Veez = 16 Ve = 8

Positive Logic: High Level = ""1**

® OPEN EMITTER LOGIC AND BUSSING CAPABILITY

CIRCUIT SCHEMATIC
Veez
16
b3
REFERENCE
CIRCUIT
(2periC)
Vecz 0 16
VEE 8 Veet
GATE (4 per iC) :; 2
P:
15 OR
12 0——~|: —l:
9" NOR
3
S e ;:
13
Rp
;All RP =50k VEE 8
NOR Output Transistor 4th Gate Only




SIGNETICS QUAD 2-INPUT .GATE (3 OR, 1 OR/NOR) = 10103

ELECTRICAL CHARACTERISTICS Test Voltage Values
(At Listed Voltages and Ambient Temperatures) eTest (Volts)
Temperature | ViH max | ViL min | VIHA min | ViLA max | VEE
-30°C [ -0.890 | -1.890 | -1.205 | -1.500 | -5.2
+25°C [ -0.810 | -1.850 [ -1.105 | -1.475 | -5.2
+85°C | -0.700 | -1.825 | -1.036 -1.440 | -5.2
Pin Test Limits Test Voltage Applied to Pins Listed Below
Under -30°C +25°C +85°C (V!
Characteristics Symbol [ Test [ Min | Max | Min | Typ| Max | Min | Max |Unit | ViHmax [ ViL min| ViHA min | ViLA max | VEE | Gnd
Power Supply Drain Current| Ig 8 - - - 20 26 - - |[mAdc - - - - 8 1,16
Input Current linn - - - - - 265 - - uAde 12 - - - 8 1,16
linl - - - - 0.5 - - — | uAdc - 12 - - 8 1,16
Logic 1" Output Voltage |V 9 [-1.060| -0.890 | -0.960 | — | -0.810 | -0.890 | ~0.700 | Vdc 12 - - 8 | 116
9 |-1.060| -0.890 | -0.960 | — | -0.810 |-0.890| -0.700| Vdc 13 - - 8 | 116
15 |-1.060| -0.890 | -0.960 [ — | -0.810 | -0.890| -0.700| Vdc 12 - - 8 |16
15 |-1.060| -0.890 | -0.960 [ — | -0.810 | -0.890 | -0.700 | Vdc 13 - - 8 116
Logic “0” Output Voltage |V, 9 |-1.890( -1.675|-1.850 | — | -1.650 [-1.825| -1.615| Vdc 12 - - 8 | 116
9 |-1.890| -1.675 | -1.850 | — | -1.650 | -1.825| -1.615| Vdc 13 - - 8 | 116
15 |-1.890| -1.675 | -1.850 | — | -1.650 | -1.825| -1.615 | Vdc 12 - - 8 |116
15 [-1.890| -1.675 [ -1.850 | — | -1.650 [-1.825| -1.615| Vdc 13 - - 8 |1.16
Logic “1" Threshold VoHA 9 |-1080| - |[-0980| - - |-0010] - | vde - - 12 8 | 1,16
Voltage 9 |-1.080| - |-0980| - - |-0010| - [ vde - - 13 8 |116
15 |-1.080| - |-0.980| - - |-0910| - | vdc - - 12 8 | 116
15 |-1.080] - |[-0980| - - |-0910| - | vdc - - 13 8 |1.16
Logic “0" Threshold VoLa 9 - [-1es5] - - | -1630 | - |-1.595] vdc - - 12 8 |16
Voltage 9 - | -1688| - - | -1.630 | - |-1.595| Vdc - - 13 8 |16
15 - | -1688| - ~ | -1.630 | - |-1.595| vdc - - 12 8 |16
15 - | -1685| - — | -1630] - | -1.595] vdc - - 13 8 |16
Switching Times Pulse In| Pulse Out | -3.2V | +2.0V
(50-Ohm Load)

i Propagation Delay 12415+ 15 1.0 3.1 1.0| 20 29 1.0 33| ns - - 12 15 8 1,16
tyo_15- | 15 1.0 3.1 10| 20 2.9 1.0 33| ns - - 12 15 8 |[116
ty240- 9 1.0 31 10 20 2.9 1.0 33| ns - - 12 9 8 |116
109+ 9 1.0 31 10 20 2.9 1.0 33| ns - - 12 9 8 |16

Rise Time (20% to 80%)  [tyg, 15 1.1 3.6 11| 20 33 1.1 37| ns - - 12 15 8 (116
tgs 9 11 3.6 11 20 3.3 1.1 37| ns - - 12 9 8 [116
Fall Time (20% to 80%) ty5- 15 1.1 36 11 20 33 1.1 37| ns - - 12 15 8 |16
tg_ 9 1.1 3.6 11| 20 33 1.1 37| ns - - 12 9 8 |16
o
SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY WAVEFORMS @ 25°C
Voutr  Vout
OR NOR
Vin Vecr=Veez TO
TO CHANNEL “A" +2.0Vde CHANNEL +#Nnv
privh
26uF T Towel | I} | | P — 4031V
INPUT r—- ‘|
GENERATOR 1 1 |
:I'_—_D—:— L
—J >t | —bk— | —leb—
| | e — It
' T~N— o | f |
TPIN —L—-)_/L—f— o— TPout | | 80% |
| VouTNORI 50%
20% :
INPUT PULSE 01 |
. 1uF f— -
th=t-=2.0% 0.2ns 1: =] f
(20% to 80%) Vee =-32Vde
NOTES

1. Each ECL 10,000 series device has been designed to meet the DC specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Voltage levels will shift approximately 3 mV with an air flow of 200 linear fpm. Outputs are terminated through a 50-ohm resistor
to 2.0 volts.

2. For AC tests, all input and output cables to the scope are equal lengths of 50-ohm coaxial cable. Wire length should be < 1/4 inch from TP;, to
input pin and TPq ;¢ to output pin. A 50-ohm termination to ground is located in each scope input. Unused outputs are connected to a 50-ohm
resistor to ground.

. Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same manner.

All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
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Ei!lnl!til:s QUAD 2-INPUT AND GATE']D] 04

10104 B, F: -30° TO +85°C
DIGITAL 10,000 SERIES ECL

DESCRIPTION LOGIC DIAGRAM

The 10104 Quad AND Gate package contains three, 2-input
AND gates and one, 2-input AND/NAND. The AND 10104 QUAD AND GATE
function is formed by series gating, a technique which
makes use of the inherent speed of current-mode logic and
provides this useful function with minimum propagation
delays.

The AND/NAND gate provided in the 10104 package can

be used to drive twisted pair, differential transmission lines. 2

FEATURES

® HIGH SPEED
PROPAGATION DELAY = 2.7ns TYPICAL
® LOW POWER DISSIPATION = 40mW/GATE TYPICAL
e HIGH FANOUT CAPABILITY, CAN DRIVE 5052 LINES
® HIGH Z INPUTS, INTERNAL 50KS2 PULLDOWN
RESISTORS
® OPEN EMITTER OUTPUTS FOR BUSSING thq = 2.7ns TYPICAL
APPLICATIONS

3
14
9

4
5
e e
7
10
1"
12
13

15

CIRCUIT SCHEMATIC

1/4 OF CIRCUIT SHOWN

1 6

Veer T @ Vecz

,._-___--.
/
AAA
W

0 15

g A

10— K

8 Vg O
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SIGNETICS QUAD 2-INPUT AND GATE = 10104

ELECTRICAL CHARACTERISTICS Test Voltage Values
(At listed voltages and ambient temperatures) Test {Volts)
Temperature | Viy Max | ViL Min | ViHA Min | ViLA Max | VEE
-30°C | -0.890 | -1.890 | -1.206 | -1.500 | -5.2
+25°C | -0.810 | -1.850 | -1.105 | -1.475 | -5.2
+85°C [ 0700 | -1.825 | -1.035 -1.440 [ -52
Pin Test Limits Test Voltages Applied to Pins Listed Below
Under -30°C +25°C +85°C (Vee)
Characteristics Symbol | Test [ Min | Max | Min | Typ | Max | Min | Max | Unit | VIH Max | Vit Min| VIHA Min| ViLAMax | VEE | Gnd
Power Supply Drain g 8 28 35 mAdc 8 1,16
Current
Input Current IInH 12 220 MAdc 13 8 1,16
13 265 wAde | 1213 8 | 116
YnL 12 0.5 uAde 12 8 | 116
| Logic ‘1" Output Vou 15 | -1.060 [-0.890 [-0.960| - [-0.810|-0.890 [ -0.700 [ Vvdc | 12,13 8 | 116
Voltage 9 | -1.060 |-0.890 |-0.960| — [-0.810 [ -0.890 | -0.700 | Vde - 8 | 1186
Logic 0" Output Vou 15 | -1.890 [-1.675 [-1.850] - [-1.650 | -1.825 [ -1.615 | vdc - 8 | 116
Voltage 9 | -1.890 |-1.675 |-1.850| — |-1.650 | -1.826 | -1.615 | vdc | 12,13 8 | 1,16
Logic "1 Threshold VaHa 9 |-1000| - [-0980] — - |-0910| - Vdc - 12 8 | 116
Voltage 9 |-1000| - |-0980| - | - |[-0910| - Vde - 13 8 | 1,16
15 | -1.090| - [-0980| - | - |-09t0| - Vde 12 13 8 | 1,16
15 | -1.000 | ~ |-0.980| - - |-0910] - Vdc 13 12 8 | 116
Logic “0" Threshold VoLa 9 - -1.655 - - |-1.630 - -1.695 | Vdc 12 13 8 1,16
Voltage 9 - |-1e88| - | - [-1.630 — |-1595| vde 13 12 8 | 116
15 - |-1e86| - | - [-1630 ~ |-1895 | vdc 12 8 | 116
15 - |-1686 | - - |-1.630 — |-1595| vdc 13 8 | 116
Switching Times +1.11V Pulse In Pulse Out | -3.2V| +2.0V
(50 OHM Load)
Propagation Delay™ 112415+ 15 - - - 22 - - - ns 13 12 15 8 1,16
typ_qg.| 15 - - - |22]| - - - ns 13 12 15 8 | 116
249 9 - - - 22| - - - ns 13 12 9 8 | 1,16
904 9 - - - 22| - - - ns 13 12 9 8 | 116
tyapise | 15 - - - 27| - - - ns 12 13 15 8 | 1,16
t1340- 9 - - - 27| - - - ns 12 13 9 8 | 116
| Rise Time (20% to 80%) | tyg,. 15 - - - 20| - - - ns 12 13 15 8 | 116
' tgy 9 - - - 20| - - - ns 12 13 9 8 | 1,16
Fall Time (20% to 80%) | tyg_ 15 - - - l20| - - - ns 12 13 15 8 | 1,16
tg_ 9 - - - 20| - - - ns 12 13 9 8 | 116

*For ‘InH and AC tests, inputs 4, 7, and 10 are similar to input 13 and inputs 5, 6, and 11 are similar to input 12.

SWITCHING TIME TEST CIRCUIT

Veer = Veez
Vi +2.0Vye v v
(o] Q O
25uf I I 0.1uf
[ R
PULSE ! ! so0
GENERATOR !

0.F R I 0.1uF
o =
INPUT PULSE VEE =-32 Vg
t=1-=20£02ns
(20% to 80%)
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SIGNETICS QUAD 2-INPUT AND GATE = 10104

PROPAGATION DELAY WAVEFORMS®@ 25°C

+H.11Vv

| e oaw

L_:—__.l :._n+—.|

Vour
NAND

|

|

| =

: _.1"l’— I —] t=|—
|

|

e o]

VouT OR-AND-INVERT Vo7 OR-AND

»

NOTES:

1. Each ECL 10,000 series device has been designed to meet the
DC specifications shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket
or mounted on a printed circuit board and transverse air flow
greater than 500 linear fpm is maintained. Voltage levels will
shift approximately 4 mV with an air flow of 200 linear fpm.
Outputs are terminated through a 50-ohm resistor to 2.0 volts.

2. For AC tests, all input and output cables to the scope are equal

lengths of 50-ohm coaxial cable. Wire length should be <1/4
inch from TPin to !input pin and TPo to output pin. A 50-ohm
termination to ground is located in each scope input. Unused
outputs are connected to a 50-ohm resistor to ground.

3. Test procedures are shown for only one input or set of input

conditions. Other inputs are tested in the same manner.

All voltage measurements are referenced to the ground terminal.
Terminals not specifically referenced are left electrically open.
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Ei!l“l‘!til:ﬁ DUAL FOUR INVPUT AND/NAND GATE l]ﬂlus

10108B, F: -30 to +85°C
DIGITAL 10,000 SERIES ECL

DESCRIPTION LOGIC DIAGRAM

The 10108 Dual AND/NAND gate is a high speed device
featuring complementary outputs on each gate. Because of
the complementary outputs, this device is ideal for use asa
differential line driver.

The 10108 provides the AND/NAND function with little
loss in performance from more conventional ECL. NOR
circuits. This is accomplished by using internal series gating

techniques which maintain the inherent speed advantages of @

CML. @ @
3)
(6)
FEATURES o
(10
® HIGH SPEED PROPAGATION DELAY o,
2.3ns TYPICAL FOR AND o
2.8ns TYPICAL FOR NAND 2l

(13)

LOW POWER -~ 145mW/PACKAGE TYPICAL
HIGH FANOUT - CAN DRIVE 50 LINES
HIGH Z INPUTS WITH 50k{2 PULLDOWN

RESISTORS
® OPEN EMITTER OUTPUTS FOR BUSSING Veer=1 Veca = 16, Vgg = 8
APPLICATIONS POSITIVE LOGIC: HIGH LEVEL 1"

® USEFUL AND/NAND FUNCTION

ELECTRICAL CHARACTERISTICS Test Voltage Values
. . @ Test (Volts)

(Listed Voltages and Ambient Temperatures) Temperature Vi max TVILmin T Viria e ViLa max] VEE
-30°C -0890 | -1.890 | -1.205 | -1500 |-5.2
+25°C -0.810 | -1.850 | -1.105 | -1.475 [-52
+85°C -0.700 | -1.825 | -1.035 | -1.440 |-5.2

Pin Test Limits Test Voltage Applied to Pins Listed Below
Under -30°C +25°C +85°C (vee)
Characteristics Symbol Test | Min | Max | Min | Typ | Max Min | Max Unit ViH max | ViL min | VIHA min| VILA max| VEE | gnd
Power Supply Drain Current| Igg 8 - — — 28 36 - - mA 5,7,11,13 - - = 8 |1.16
Input Current linH 4 - - - - 265 — — MAdc 4 - — - 8 |1.16
link 4 - 0.5 - = = = uAde = 4 = = 8 [1.16
Logic “1" Output Voltage | VoH 2 | -1.060(-0.890{-0960( - |-0.810|-0.890|-0.700| Vdc 4,5,6,7 - - 8 [1.16
3 |-1.060]-0.780|-0.960| — |-0.700-0.890 [~0.590 | Vdc - - - 8 |1.16
Logic “0" Output Voltage | VOL 2 |-2.000|-1.675|-1.990] ~ |-1.650|-1.920|-1.615| Vdc - - - 8 | 116
3 |-1.890[-1.675[-1.850] ~ [-1.650|-1.825]|-1.615| Vdc 4,5,6,7 - - - 8 116
Logic “1" Threshold VOHA 2 [-1080] - |-0980] - - |-0010] - Vdc 4,5,6,7 - - - 8 [1.16
Voltage 3 |-1.080| - [-0980] - - |-0910| - Vdc - - - 8 |1.16
Logic "“0" Threshold VoLA 2 - [-1655| -~ ~ |-1630] -~ [-1595| Vdc - - - - 8 |1.16
Voltage 3 - |-1e88] - — |-1630] - |-1595| vdc 4,5,6,7 - - - 8 116
Switching Times (50£2 Load) +1.11V Pulse In | Pulse Out {-3.2V|+2.0V
Propagation Delay 1442+ 2 - - 14 23 34 - - ns 5,6,7 - 4 2 8 |[1.16
t4-2- 2 - - 14 23 | 34 - - ns 5,6,7 - 4 2 8 |1.16
1443~ 3 - - 14 23 | 34 - - ns 5,6,7 - 4 3 8 |1.16
43+ 3 - - 14 23 | 34 - - ns 5,6,7 - 4 3 8 |1.16
t5+2+ 2 - - 14 | 28 | 37 - - ns 4,6,7 - 5 2 8 |1.16
t5-2- 2 - - 14 | 28 | 37 - - ns 4,6,7 - 5 2 8 |1.16
5+3- 3 - - 14 | 28 | 37 - - ns 4,6,7 - 5 3 8 |1.16
15-3+ 3 - - 1.4 | 28 | 37 - - ns 4,6,7 - 5 3 8 |1.16
Rise Time (20% to 80%) 0+ 2 - - 1.1 2.2 | 40 - - ns 4,6,7 - 5 2 8 |1.16
3+ 3 - - 11 22 | 40 - - ns 4,6,7 - 5 3 8 |1.16
Fall Time (20% to 80) t2- 2 - - 11 22 | 40 - - ns 4,6,7 - 5 2 8 |1.16
13- 3 - - 11 22 | 40 - - ns 4,6,7 - 5 3 8 |1.16
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SIGNETICS DUAL FOUR INPUT AND/NAND GATE = 10108

SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY WAVEFORMS @ 25°C

Voutr Vout
Vin Vee1 = Veez +2.0Vde AND  NAND

DATA INPUT
TPIN !

TP OUT

|
|
|
I
| —ftt |— I ]t |
I
|
|

—

Tour

VEE = -3.2Vde

NOTES

1. Each ECL 10,000 series device has been designed to meet the DC specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Voltage levels will shift approximately 4 mV with an air flow of 200 linear fpm, Outputs are terminated through a 50-ohm resistor
to 2.0 volts.

2. For AC tests, all input and output cables to the scope are equal lengths of 50-ohm coaxial cable. Wire length should be < 1/4 inch from TP;, to
input pin and TPq ¢ to output pin. A 560-ohm termination to ground is located in each scope input. Unused outputs are connected to a 50-ohm
resistor to ground.

3. Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same manner.

4. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.




Sinetics

DESCRIPTION

The 10129 is a versatile bus receiver that interfaces directly
with both TTL and IBM logic levels on the data bus. The
output levels and control inputs are ECL 10K, allowing the
10129 to function as TTL/IBM to ECL translator.

Four on-chip, D-type latches provide a convenient tempo-
rary storage medium for bus data awaiting further process-
ing. The latches are controlled by a CLOCK input and a
RESET input. Data is entered on the rising edge of the
clock and stored as long as the clock remains high. With the
clock low, the latches are bypassed, the reset input is
disabled and the outputs follow the D inputs.

A STROBE input is provided to “enable” the output buffer
gates and thus allow the data from the bus to be
synchronized with the rest of the receiving system. With the
clock input low, this data comes directly from the D inputs
and with the clock high, the data comes from the latches.
The HYSTERESIS CONTROL in’put allows the 10129 to
operate with or without hysteresis on the data input lines.
Tying this input to VEE fixes the threshold levels while
tying this input to grounds inserts 200mV of hysteresis
between the positive and negative going directions of the
data input swing. (See specification table.)

All control signal inputs are provided with 50kS2 pull-down
resistors allowing unused inputs to be left open. Data
inputs, however, must be tied to ground or VEE.

FEATURES

® FAST PROPAGATION DELAY —
12.0ns TYPICAL DATA TO OUTPUT
4.0ns TYPICAL STROBE TO OUTPUT

o HIGH FANOUT CAPABILITY — CAN DRIVE 500
LINES

® ON CHIP LATCHES

® ACCEPTS TTL AND IBM DATA INPUTS; ECL 10K
DATA OUTPUTS

® HYSTERESIS CONTROL PIN

e HIGH INPUT Z — 50k$2 PULL-DOWN RESISTORS ON
ECL INPUTS (NO PULLDOWNS ON DATA INPUTS)
5-8

10129F: -30 to +85°C

DIGITAL 10,000 ECL SERIES

LOGIC DIAGRAM

QUAD TTL/IBM BUS RECEIVER/LATCH Il 0] 29

14
Lo

WD_—-T—'D
D1 -

Q1

R
N |
[ E °
R
—
D20 '\P\ D
. R
]
D3O N o
HYSTERESIS 4 §
CONTROL O
R
RESET o:lo—-——-——
stRoBeO
(POSITIVE LOGIC)

‘Vec=9, VEE=8
GND = 1,16

TRUTH TABLE (0 = Don't Care)

STROBE RESET C D Qn +1
L 0 0 (] L
H L H 0 Qn
H 0 L L L
H [} L H H
0 H H 0 L




SIGNETICS QUAD TTL/IBM BUS RECEIVER/LATCH = 10129

NOTES TEST VOLTAGE VALUES
1. V¢ (Pin 9) = 5.0 volts or 6.0 volts for D.C. tests ° (Volts)
= 7.0 voits for A.C. tests Test
o . Temperature | VIH max | VIL min| VIHA min [VILA max| VEE
2. Output latched to logic high state prior to test N
3. Hysteresis Mod -30°C -1.890 | -1.205 [ -1.500 {-5.2
. Hysteresis Mode. +25°C 1850 | -1.105 | <1475 |-5.2
+85°C -1.825 | -1.035 | -1.440 |[-5.2
PIN TEST LIMITS Test Voltage Applied to Pins Listed Below:
UNDER -30°c +25°C +85°C
CHARACTERISTIC{ SYMBOL| TEST | MIN | MAX [ MIN {TYP| MAX [ MIN ( MAX | UNIT |ViH Max |VIL Min [VIHA Min [VILA Max |VEE| Gnd | OTHER TEST CONDITIONS
Negative Power IE 8 152 mAde | 11 12 8 (1,15, 16
Supply Current 8 172 mAdc 1 12 58| 1,16
Positive Power Icc 9 8 mAdc g 1,16 |Pins4,6,7,13=04(TTL)
Supply Current or 0.15 {IBM) V.
Input current linH 4,6,7,13 95 MAdc 8 1,16 Pins 4,6, 7, 13= 3.0 (TTL)
10 450 pAdc | 10,11 8 | 116 | S e v
1,12 245 uAdc | 11,12 8 | 1,16 i )
linL 4,6,7,13] -1.0 uAde 8 | 1,16 |Pins4,6,7,13= 04 (TTL)
10,11,12 0.5 uAde 10, 11,12 8 | 1,16 |or0.15(IBM) V.
Logic 1" VOH 2 -1.060( -0.890| -0.960| ~— |-0.810(-0.890(-0.700[ Vdc 12 10, 11 58| 1,16 |Pin4=
Output voltage 3 - - ~ - - - - - - 58| 1,16 |Pin6= 3.0 (TTL) or
2 - - - -1 - - - - - 8 |1,516|Pin4= 3.11(1BM) V.
3 - - - -] - - - - - 8 [1,5,16|Pin6=
Logic “0” voL 2 |-1.890{-1.675-1.850| — |-1.650|-1.825[-1.615| Vdc 12 10,11 58| 1,16 [Pind=
Output voltage 3 - - - -] - - - - - 58| 1,16 [Pin6= 0.4 (TTL) or
2 - - - -1 - - - - - 8 [1,5,16|Pin4= 0.15 (1BM) V.
3 - - - -1 - - - - - 8 [1,5,16|Pin6=
Logic ‘1" VOHA 2@®|-1060, - |-0.980 - | - |-0810| - | vdc | 11,12 - - 10 |58 1,16 |Pind= 3.0(TTL) or
Threshold 2 - - - - 10,11 12 - 58| 1,16 |Pin4= 311 (1IBM) V
voltage 20Q| - - - 10,12 - " - 58| 1,16 |Pin4=
2Q| - - - 12 10,11 - - 5,8 | 1,16 |Pin4=0.8(TTL) or 0.7(1BM)V.
20| - - - 12 10,11 - - 8 | 1,16 |Pind4= +04V ViLat
12 10, 11 - - 8 | 1,16 |Pind= 40V V|LaA-
Logic 0" VOLA 2@| - |-1885 -~ | - |-1.630| - |-1.595) Vdc | 11,12 - 10 - 5,8 1,16 |Pind= 3.0 (TTL) or
Threshold 2 - 10,11 - 12 |58 1,16 [Pin4= 3.11(8M) V
voltage 2Q 10,12 - 1" - 6,8 1,16 [Pina=
2 12 10 - - 5,8 | 1,16 |Pin4=08(TTL) or 0.7(I1BM)V
2Q 12 10 - - 8 |1,5,16|Pinda=  +04V  V|La+
20 12 10 - - 8 |1,5,16|Pina= 40V VLA~
Switching times +1.11V | +0.31V | pulse in | pulse out
Prop.
data input 7414+ 14 - - - 120 - - - | ns 12 10, 11 7 14 58| 1.16 |seeFig1
t7-14- 14 - - ~ |wo| - - - nS 12 10,11 7 14 |58 1,16 |seeFig1
Clock input t11-14% 14 - - - 50| - - - nS 12 10 7.1 14 58| 1,16 |[seeFig4
strobe input 112+14% 14 - - - 40| - - - nS - 10, 11 12 14 5,8 | 1,16 [seeFig2, Pin7=5.0V
reset input 110+14- 14 - - - 50| - - - nS 12 - 10, 11 14 5,8 | 1,16 [seeFig3,Pin7=5.0V
hysteresis mode t7+14+ 14 - - - |18.0| - - - nS 12 10, 11 7 14 8 |1,5,16 |seeFig1
17-14- 14 - - - |100f - - - nS 12 10,11 7 14 8 |1,5,16seeFig1
Set-up time tsetup 14 - - - 15.0f - - - nS 12 10 7.n 14 58| 1,16 |seeFigh
hold time thold 14 - - - {180 - - - nS 12 10 7.1 14 |58 1,16 |seeFigs
rise time i 14 - - - | 20| - - - | ns 12 10,11 7 14 |5,8| 1,16 [seeFig1
fall time - 1 - - - | 20| - - - nS 12 10, 11 7 14 |58 1,16 [seeFig1
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SIGNETICS QUAD TTL/IBM RECEIVER/LATCH = 10129

SWITCHING TIME TEST CIRCUIT

HYSTERESIS OONTROLO—E-
CLOCKO-;-

RESETO——

s‘moa.EO—z

Vin +5.0Vde Vee = +7.0Vde

9
14
p—-=0Q0
o 1= oaf
PULSE GENERATOR b2 6 : a2

p30—] 10129 —oas

25uF

U

o

+2.0vdc VEg = -3.2Vde

0.1uF

i—

Vout

NOTES

1. Unused outputs connected to ground through a 502 resistor.

2. 5082 termination to ground located in each scope channel input.

3. All input and output cables to the scope are equal lengths of 5002 coaxial cable. Wire length shoulid be < 1/4 inch from TP;, to input pin

and TPy ¢ to output pin.




SIGNETICS QUAD TTL/IBM RECEIVER/LATCH = 10129

FIGURE 1 — DATA TO OUTPUT
(Clock and Reset are low. Strobe is high)

+5.0V

Q — +031V

7414+ —>| — 7-14-

FIGURE 2 — STROBE TO OUTPUT
(Data is high. Clock and Reset are low)

STROBE —/

+0.31V

112414+ —>| —| t12-14-

FIGURE 3 — RESET TO OUTPUT
(Data and Strobe are high)

+0.31V

+1.1v

e e —— — o — ——— — — +0.31V

+1.11Vv

+0.31V

H1-14+ —>]
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SIGNETICS QUAD TTL/IBM RECEIVER/LATCH = 10129

FIGURE 4 — CLOCK TO OUTPUT
(Reset is low. Strobe is high)

DATA

FIGURE 5 — TseT up AND THoLD WAVEFORMS

+2.400 V

+11V

+0.31V
Q —t

+2.4V

+1.1V

+031V

+1av
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Ei!l[“!ti[:g UNIVERSAL HEXADECIMAL COUNTER|1 (0136

UNIVERSAL DECIMAL COUNTER
10137

10136F, 10137F: —30 to +85°C, CERDIP
DIGITAL 10,000 SERIES ECL

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The 10136 and 10137 are high speed synchronous counters
that can count up, count down, preset, or stop count at 10136, 10137
rates exceeding 100MHz.
10 CARRY IN
The 10136 .is a 16-state (Hexadecimal) counter and the I
10137 is a 10-state (Decade) counter.
CR i — | oo
The flexibility of these devices allows the designer to use : ';“o—__" 00,
one basic counter design for all applications. The synchro- 6 012:: | 00y 2
nous count feature makes these MSI parts suitable for 5 Dy O—rdl o 3
either computers or instrumentation. o 89 O———r{ —
; 5 | Y AO;RV 4

The carry input enables the counter, and prevents it from
changing state when the clock goes high. The inputs S1 and
S2 control the state of the counter: stop count, increment
(count up), decrement (count down), and preset (program)
count. The other inputs are clock, and the four D inputs for
presetting the counter.

Vect1 =1 Vecz2= 16, VEg =8
POSITIVE LOGIC: HIGH LEVEL = ‘1"

The counter changes state only on the positive-going edge
of the clock. Any other input may change at any time
except during the positive transition of the clock. The next
state of the counter is determined by the configuration of
the inputs only during the positive transition of the clock.

In addition to the four Q's outputs there is a carry out
which goes low on the terminal count. In the preset mode
the carry out on the 10136 will stay low but the carry out
on the 10137 will depend on the condition of Q1 and/or
Qo.

APPLICATIONS
FUNCTION SELECT TABLE
Either the binary counter (10136) or the decade counter
(10137) can be useful in high speed central processors and 81 $2 OPERATING MODE
peripheral controllers, mini-computers, high speed digital
communication equipment, and instrumentation.

Preset (Program)

Increment (Count Up)

Decrement (Count Down)
Hold (Stop Count)

When used as a prescaler, it is possible to extend the input
frequency of the 10136, 37 to over 200MHz with the
10231.

I|x|r|r
I|ir|ITir

\ ’
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SIGNETICS UNIVERSAL HEXADECIMAL COUNTER, UNIVERSAL DECIMAL COUNTER = 10136,10137

UNIVERSAL BINARY UP/DOWN COUNTER — 10136

et D- - D>

s207
10
TARRVIN O~
T a7} LT az |—r a3
—T
T
T
T a1 —T Qzf— T a3p—
L— T C T C J— r ¢
13 M ¢
CLOCK O

o

Do ao D1 a D2 Q2 D3 a3 CARRY OUT

SEQUENTIAL TRUTH TABLET - 10136

INPUTS OUTPUTS

Caﬂy Clock Cﬂ'r_y
S1/S2{D0|D1|D2|D3| In 2 |Q0|Q1|Q2|Q3 | Out
L|L|L|{L|H|H 0 H L{L|H|H L
LIH|Oo|0O|O |0 L H H{L{H|H H
LIH|O[(O|O |0 L H LI{H[HI[H H
LIHo(0|0 |0 L H HIH|H|H L
L{H|o|0|0O|0 H L H{H|{H|H H
LIHIOo(0|0O|0O H H HiH|H[H H
HIHI0 0|0 |0 0 H HIH|H|H H
LIL|H{H|L]|L [1] H Hi{H|L|L L
HiLIO[O|D |0 L H LiH{L|L H
HiLIo|o|O |0 L H HiL|L]|L H
HiLIO|O|O |0 L H LiL|L|L L
HiL|Oo|O|0O|O L H H{H|H|H H

Don’t care.

Truth table shows logic states assuming inputs vary in sequence
shown from top to bottom.

A clock H is defined as a clock input transition from a low to a
high logic level.

-

N
n
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SIGNETICS UNIVERSAL HEXADECIMAL COUNTER, UNIVERSAL DECIMAL COUNTER » 10136,10137

UNIVERSAL DECADE UP/DOWN COUNTER — 10137

e — - 7
N |
@ Ly o Lix oz} Ll @}
[5G ' [ L
ﬁ%} 0 O A ﬁ

Y

a0 o1 a1

2o——f
o<t
2o—p
o<t

0

SEQUENTIAL TRUTH TABLE1 - 10137

INPUTS OUTPUTS

Ca_rzy Clock Cﬂy
S$1(S2|D0|D1|{D2|{D3| In 2 |Q0|Q1|Q2|Q3| Out
LILIH{H|H|L 0 H H{H|H|L H
LIH|0o |0 |0 |0 L H LiL|{L{H H
LIH| O 0|0 |0 L H H{L|L|[H L
LIH/ 0|0 |0 |0 L H L|iLfL]|L H
LIH|O0|0|0 |0 L H HiL{L|L H
LIH|O0 |0 |0 |0 H H HiL|L|L H
LIHO|0|0 |0 H H HiL|L|L H
HHO|O|0|O (1] H HiLjL|L H
LILIH|{H|L]|L [1] H HiH{L]|L H
HiL|O|O |00 L H LIHIL|L H
HLIO|O |0 |0 L H HiLIL|L H
HLIO|D|O|® L H LjLjL|L L

® = Don'tcare.

-

= Truth table shows logic states assuming inputs vary in sequence
shown from top to bottom.

2 = Aclock H is defined as a clock input transition from a low to a

high logic level.
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SIGNETICS UNIVERSAL HEXADECIMAL COUNTER, UNIVERSAL DECIMAL COUNTER = 10136,10137

ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
(At Listed Voltages and Ambient Temperatures) @ Test (Volts)
T VIH max | VIL min |VIHAmin |VILA max |VEE
-30°C | -0.890 | -1.890 | -1.206 | -1500 |-5.2
+25°C | -0.810 | -1.850 | -1.105 -1475 |-52
+85°C | -0.700 | -1.825 | -1.035 | -1.440 |-52
PIN 10136, 10137 TEST LIMITS TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
UNDER _30°C +25°C +85°C Vee!
CHARACTERISTIC SYMBOL TEST | MIN | MAX | MIN | TYP | MAX| MIN | MAX | UNIT [ViH max | ViL min| VIHA min | ViLAmax | VEg | Gnd
Power Supply Drain Current |Ig 8 - - - 120 150 - — | mADC - - - ~ 8 1,16
Input Current linH 56,11,12) — - - - 220 - — | nADC|5,6,11,12 - - - 8 1,16
7 - - - - 25| - - | uADC 7 - - - 8 1,16
9,10 - - - - 25| - - | nADC| 9,0 - - - 8 1,16
13 - - - - 200 | - - | wADC| 13 - - - 8 1,16
linL All - - 05 - - - — | wADC - @ - - 8 1,16
' Logic “1” Output Voltage  [Voy 14 @ |-1.060/-0.890 (-0.960 — [-0.810 [-0.890 [-0.700 | VvDC | 12 7.9 - - 8 1,16
Logic “0” Output Voltage Vo 14 @ |-1.890|-1.675 -1.850| — [-1.650 [-1.825 |[-1.615 | VDC - 79 - - 8 1,16
Logic “1” Threshold Voltage |VOHA 14 @ |-1.080] - |-0980| - - |-0010| - vDC - 7.9 12 - 8 1,16
Logic “0" Threshold Voltage {VOLA 14 Q - -1.655 | — — [1.630 - -1.595 | VvDC - 79 - 12 8 1,16
Switching Times +1.11V | +0.31V | Pulseln | PulseOut [-3.2v | +2.0V|
(50-ohm Load)
Propagation Delay
Clock Input t13+14+ 14 08 48 | 10 33 | 45 14 5.0 nS 12 - 13 14 8 1,16
t13+14- 14 0.8 48 | 1.0 | 33 | 45 14 5.0 nS - - 13 14 8 1,16
113+4+ 4 20 | 109 | 25 70 105 | 24 | 15 nS 7 - 13 4 8 1,16
t13+4- 4 20 | 109 | 25 70 [105 | 24 | 115 nS 7 - 13 4 8 1,16
Carry In To Carry Out t10-4- 4Q | 1.6 74 | 16 5.0 6.9 19 75 nS 9 13 10 4 8 1,16
t10+4+ 4 1.6 74 | 16 | 50 | 69 19 75 nS 9 13 10 4 8 1,16
. Set Up Time
i Data Inputs 112413+ 14 - - 35 241 - - - nS - 79 12,13 14 8 1,16
i t12-13+ 14 - - 35 2.1 - - - ns - 79 12,13 14 8 1,16
! Select Inputs t9+13+ 14 - - 75 5.4 -~ - - ns - - 9,13 14 8 1,16
| 17413+ 14 - - 75 5.4 - - - nS - - 713 14 8 1,16
‘z Carry In Input 110-13+ 14 - - 3.7 29 - - - nS 7 9 10,13 14 8 1,16
; t113+10+ 14 - - |-10 | -19 - - - ns 7 - 10,13 14 8 1,16
Hold Time
Data Inputs 113+12+ 14 - - -1.0 | -19 - - - nS - 79 12,13 14 8 1,16
113+12- 14 - - |-10 | -19 - - - nS - 79 12,13 14 8 116
Select Inputs 11340+ 14 - - -25 -5.4 - - - nS - - 9,13 14 8 1,16
1347+ 14 - - |-256 | -54 - - - ns - - 713 14 8 1,16
Carry In Input 113+10- 14 - - -1.6 -2.4 - - - nS 7 9 10,13 14 8 1,16
t10+13+ 14 - - 3.1 22 - - - nS 7 9 10,13 14 8 1,16
Counting Frequency teountup 14 125 - 125 160 - 125 - MHz 7 - 13 14 8 1,16
tcountdown| 14 125 - | 125 | 160 - 125 - MHz 9 - 13 14 8 1,16
Rise Time tas 4 09 33 | 14 20 | 33 1.1 35 nS 7 - 13 4 8 1,16
(20% to 80%) ta+ 14 09 33 | 11 20 | 33 1.1 35 nS 7 - 13 14 8 1,16
Fall Time - 4 09 33 | 11 20 | 33 1.1 35 ns 7 - 13 4 8 1,16
(20% to 80%) 14— 14 09 33 | 11 20 33 1.1 35 nS 7 - 13 14 8 1,16

1. Individually apply Vi mN to pin under test.
2. Measure output after clock pulse V| —/~ ¥ IH appears at clock input (Pin 13).
3. Before test set all Q inputs to a logic low.
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SIGNETICS UNIVERSAL HEXADECIMAL COUNTER, UNIVERSAL DECIMAL COUNTER = 10136,10137

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

CARRY IN —_—\ (b) m +1.11V
CLOCK +0.31V
—» |e—tc+ar — |e—tcra-
50
— ft—(a)
‘ cLock ’ QouTPUT 20%
—
CARRY IN.
— )
—> a—(d)
CLOCK
(a) is the minimum time to wait after the counter / \
has been enabled to clock it Q
(b) is the minimum time before the counter has NOTE
been disabled that it may be clocked tsetup is the minimum time before the positive transition of the
(c) is the minimum time before the counter is en- clock pulse (C) that information must be present at the input|
abled that a clock pulse may be applied with no D or S. thold is the minimum time after the positive transition
effect on the state of the counter of the clock pulse (C) that information must remain unchanged
(d) is the minimum time to wait after the counter at the input D or S.
is disabled that a clock pulse may be applied with
no effect in the state of the counter
(c) and (d) may be negative numbers.
Vet = Vee2 = +2.0Vde
?Vout
Izsur Io,wr
|1 16
COAX COAX
o—{Cn
o—]¢ @
o—]oo a1 L——-o
O—qD1
cLock inepuT (O) ° a2 °
O——D2
/ o—-os a3 © © 50-ohm termination to ground located in each
TPin N
o—s1 Cout [—O TPout scope channel input.

2 All input and output cables to the scope are equal
lengths of 50-ohm coaxial cable. Wire length should
be 1/4 inch from TPjn to input pin and TPoyt to
output pin.

Unused outputs are connected to a 50-ohm resistor
VEE = -3.2 Vde to ground.
COUNT FREQUENCY TEST CIRCUIT
Vet = Veez = +2.0Vde
Vout
:J[ 25uF j[-:o:luF
COAX COAX
o—{Cin @
cLock InpuT (O)
00 al —o
o——p1 Q2 b—-o0
PUTPuLSE o—po2 @ ° All input and output cables to the scope are equal
DUTY CYCLE=50% O——ofD3 . lengths of 50-ohm coaxial cable. Wire length should
o—rost Cout —0 be < 1/4 inch from TPjn, to input pin and TPout to
o_‘ s2 output pin.
8 Unused outputs are connected to a 50-ohm resistor
to ground.
0.1uF 0.1uF
J_: ]_: 50-ohm termination to ground located in each
v VEE=-3.2Vde ~ scope channel input.
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SIGNETICS UNIVERSAL HEXADECIMAL COUNTER, UNIVERSAL DECIMAL COUNTER = 10136, 10137

UNIVERSAL COUNTER APPLICATIONS

12 BIT SYNCHRONOUS COUNTER

,_
@
@
=
@
w

a1l

T117 1

O——{Cin Cout i

I

Cout

e L - b

cLocK

gl

2

8o
8o

50 MHz PROGRAMMABLE COUNTER

PROGRAM INPUT

fin O-

Cout O fout
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Sinotics

ECL 16X4 RAM 10]45

DESCRIPTION

10145 F, | -30°C to +85°C
DIGITAL 10,000 ECL SERIES

BLOCK DIAGRAM

The 10145 is an ECL 64-bit read-write random access
memory organized as 16 words of 4 bits each. Words are
selected through fully decoded and buffered inputs when
the chip enable (CE) is low. Data is written into the sel-
ected word by bringing the READ/WRITE input low. Cut-
puts are low during write.
On-chip input pulldown resistors allow any unused inputs -
to be left open. Open emitter outputs allow corresponding :" © | aopress
bits of different devices to be tied together to form a A; @ BUFFERS A
“Wire OR" logic connection. A 8)__| DECODER b
The 10145 utilizes separate internal metal systems and wire
bonds for Vg1 and Voo The exceptionally high speed of
the 10145 makes it particularly suited for register file and
and scratch pad applications. &2
— (13) DATA BUFFERS
w
FEATURES
® 8.5ns ADDRESS ACCESS TIME (TYP) S R ) ) P O
Dg Dy Dy D3 Qp Q1 G, Q3
o INPUT PULLDOWN RESISTORS m’:z“ n_mru_.n_D_AlTA_J
® OPEN EMITTER OUTPUTS AND CHIP ENABLE IN- () =DENOTES PIN NUMBER INPUTS OUTPUTS
PUT FOR MEMORY EXPANSION
® 50 Ohm OUTPUT SPECIFICATION
® SINGLE -5.2V POWER SUPPLY
® FULLY DECODED INPUTS
® FULLY COMPATIBLE WITH SIGNETICS 10,000
SERIES FAMILY OF INTEGRATED CIRCUITS
APPLICATIONS
SCRATCH PAD MEMORIES
BUFFER MEMORIES
REGISTER FILES
CONTROL STORES
ELECTRICAL CHARACTERISTICS Vgg=-5.2V, Ve =0V, R =500 TO -2.0V
PARAMETER TEST CONDITIONS TEMP MIN TYP MAX UNIT
Ig Supply Current 25°C 116 145 mA
Input Current _ o
lINH (Pins 3, 6,7, 9, 10) VIN = ViH MAX. 25°C 200 MA
Input Current _ o
HINH (Pins4,5,11,12) | VIN=VIHMAX. ®C 220 HA
Input Current _ o
HINH (Pin 13) VIN = VIH MAX. 25°C 455 uA
Input Current _ o
LINL (Al Inputs) VIN = ViL MIN. 25C 0.5 MA
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SIGNETICS ECL 16x4 RAM = 10145

ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER TEST CONDITIONS TEMP MIN TYP MAX UNIT
_ -30°C -1.06 -.89 Vdc
VoH Output Voltage ViN = x'“ m&x" 25°C -.96 81
T 85°C -89 -70 _
-30°C -1.89 -1.675 Vdc
VoL Output Voltage VIN = x'H m&x" 25°C -1.85 -1.65
i 85°C | -1.825 -1.615
-30°C -1.08 Vdc
Output Voltage
VoHa (Threshold) VIN=VIHA ViLA | 25°C -.98
85°C -.91
-30°C -1.655 Vdc
Output Voltage
VOLA (Threshold)g V|N = VIHA: V“..A 2500 -1.63
85°C -1.595
SWITCHING CHARACTERISTICS Vg =-3.2V, Vee =2V, R =508 TO GND
PARAMETER MIN TYP MAX UNITS
tCE - Q+, ICE + O- Access Time — Chip Enable to Output 5.0 7.5 ns
tA+Q+ tA-Q+ Address to Output 8.5 13.0 ns
tA+Q-,tA-Q-
Write Strobe Mode
tSET(D+ R/W+) Data Set-up 11.0 7.5 ns
tSET(CE- R/W+) Chip Enable Set-up 16.5 11.0 ns
tSET(A+ R/W-) Address 5.3 3.5 ns
tHOLD(DF R/W+) Data Hold 4.5 3.0 ns
tHOLD(CE + R/W+) Chip Enable Hold 4.5 3.0 ns
tHOLD(AT R/W+) Address Hold 53 35 ns
tR/W+ Q+, tR/W+ Q- Recovery Time 7.5 11.0 ns
W(R/W) Write Pulse Width 11.0 7.5 ns
Chip Enable Strobe Mode
tSET(D+ CE+) Data Set-up 11.0 7.5 ns
tSET(R/W- CE+) Read/Write Set-up 16.5 11.0 ns
tSET(A+CE-) Address Set-up 45 3.0 ns
tHOLD(DFCE+) Data Hold 45 3.0 ns
tHOLD(R/W + CE +) Read/Write Hold 4.5 3.0 ns
tHOLD (AT CE+) Address Hold 4.5 3.0 ns
tW(CE) Chip Enable Pulse Width 11.0 7.5 ns
t4 Rise Time (20%—80%) 1.1 25 4.0 ns
t- Fall Time (20%—80%) 1.1 25 4.0 ns
TEST VOLTAGE VALUES
Vdc + 1%
@ Test
Temperature ViH max VIL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 ~-1.500 -5.2
+25°C -0.810 -1.860 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
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SIGNETICS ECL 16x4 RAM = 10145

TIMING DIAGRAMS

WRITE CYCLE
READ/WRITE STROBE MODE
ADDRESS }(
|- 1,00(D R4 - | — thoialA* R4
DATA IN
- tyqq(CE - RAWH) L | thod!(DF RIWH
CHIP ENABLE
gy (At R/} W) e T
READ/WRITE /
R+ Q+,
tR/W+Q-
Qouyr
WRITE CYCLE
CHIP ENABLE STROBE MODE
ADDRESS ><
[ 1Dz CE4) — tholalAT CE+)
DATA IN
|-ty 1 (DF TE+)
READ/WRITE 5
tygel At CE-) ol a—————— W(TE) ————>| | —thod(RAW + CE +)
CHIP ENABLE [
e RIW - CE#)
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SIGNETICS ECL 16x4 RAM » 10145

TIMING DIAGRAMS (Cont'd)

READ CYCLE
CHIP ENABLE
tCE-a+ -a— 1CE + 0-
Qout
ADDRESS ><
Qout
tara+
[ taiq. —B]
ta-a+
ta-a-
WRITE/READ CYCLE
ADDRESS ><
| Sset (AL R/W+)

DATA IN

tset (A% R/W-) ——————p| -
< tw (R —————

RIW /-
tset (CE - R/W+)
CHIP ENABLE \

tR/W +Q+
tR/W + Q-

DATA OUT /
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SiNDLics

8-LINE TO 3-LINE|
PRIORITY EN()(JDER|‘I 01 65

DESCRIPTION

10165F: -30 to +85°C
DIGITAL 10,000 SERIES ECL

FEATURES

The 10165 is a device designed to provide a 3 bit binary .
coded output for each of 8 input lines. Priority selection

circuitry is included so that the output reflects the highest

priority input present and ignores lower order inputs. Each

of the outputs is stored in a D type latch which allows

synchronous sample and store operation. The operation of
the latch may be bypassed by holding the C input low. The [
Qg3 output is high when any of the inputs are high. This °
allows extension to another device when more than 8

inputs are to be encoded.

HIGH FUNCTIONAL DENSITY REDUCES PACKAGE
COUNT

® FAST PROPAGATION DELAY =7.0ns TYPICAL

LOW POWER DISSIPATION = 545mW/PACKAGE
TYPICAL (NO LOAD)

OPEN EMITTER LOGIC AND BUSSING CAPABILITY
HIGH Z INPUTS — INTERNAL 50k$2 RESISTORS

HIGH FANOUT CAPABILITY — CAN DRIVE 5002
LINES

TRUTH TABLE ® CONTROLLED OUTPUT RISE AND FALL TIMES —
-2.0ns TYPICAL (20% TO 80%) (ALL OUTPUTS
LOADED)
DATA INPUTS OUTPUTS
po|p1|p2| D3| D4 |05 | D6 | D7 | Q3| 02|01 |00 ® HIGH IMMUNITY FROM POWER SUPPLY
HlolololeloelololnlclL L VARIATIONS — VEE = 5.2V £6% RECOMMENDED
LiH|o|o|e|o|o|o | HlL|L|H
LiL|H[e|o 0|00 HlLIHIL
t|r{L|H|lo|olo|e|HlL]|H|H
Ljtju|u|ujelefo|n|n|L |t
tjefufuje|Hjofe|[HlHniL|H
tfefuef|e{e|n]e|HinlulL
tjejejeffL|L]H|H[H]|H|H
cfjefje{efefejefelefefe e
® = Don't Care
Pp = 545mW typ/pkg (No Load)
tod = 7.0ns typ (Data to Output)
LOGIC DIAGRAMS
N
| v o e
00 5 i 2 EE "
e DY
S I N B L oo
m:‘vlj —C
osolJF -
L~ {
— L How
wot] 3 He
o I rD_____E L Feoa
wotJ i ) S L___
Pjiuw
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SIGNETICS 8-LINE TO 3-LINE PRIORITY ENCODER = 10165

ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
(At Listed Voltages and Ambient Temperatures) @ Test (Wolts)
Temperature |VIH max | VIL min | VIHA min |VILA max | VEE
-30°c | -0.800 | -1.890 | -1.205 -1.500 | -5.2
+25°C | -0.810 | -1.850 | -1.105 -1.475 | -52
+85°C | -0.700 | -1.825 | -1.035 -1.440 |-52
PIN 10165 TEST LIMITS TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
UNDER] -30°C +25°C +85°C (vee)
CHARACTERISTIC | SYMBOL TEST | MIN [ MAX | MIN [ TYP | MAX| MIN | MAX | UNIT | ViHmax | VIL min | VIHA min | VILAmax| VEE | Gnd
Power Supply Drain Current 13 8 - - - 105 131 - - mADC - - - - 8 1,16
Input Current VinH 4 - - - - 245 - - HADC 4 - - - 8 1,16
5 - - - - 220 - - |wADC| 5 ® - - - 8 116
linL 4 - - 05 - - - — | MADC - 4 - - 8 1,16
5 - - 0.5 - - - — | mADC - 5D - - 8 1,16
Logic ““1” Output Voltage VOH 2 [-1.060 | -0.890|-0.960| — | -0.810|-0.890 |-0.700 | VDC 6 4 - - 8 1,16
3 |-1.060 | -0.890(-0.960| ~— | -0.810|-0.890 |-0.700 | VDC 6 4 - - 8 1,16
14 |-1.060 | -0.890{-0.960| - | -0.810|-0.890 [-0.700 | VDC 6 4 - - 8 1,16
15 |-1.060 | -0.890(-0.960 — | -0.810|-0.890 | -0.700 | VDC 6 4 - = 8 1,16
Logic “0" Output Voltage VoL 2 |-1.890 | -1.675|-1.850 — | -1.650]-1.825 | -1.615| VDC - 4 - - 8 1,16
3 |-1.890 | -1.675|-1.850 — | -1.650|-1.825 (-1.615 | VDC - 4 - - 8 1,16
14 1-1.890 | -1.675|-1.850 — | -1.650|-1.825 | -1.615 | VDC - 4 - - 8 1,16
15 |-1.890 | -1.675|-1.850 ~ | -1.650|-1.825 [ -1.615 | VDC - 4 - - 8 1,16
Logic “1” Threshold Voltage | VOHA 2 |-1.080 - |-0.980| - - |-0.910 - vDC - 4 6 - 8 1,16
3 |-1.080 - |-0.980 - - |-0.910 - vDC - 4 6 - 8 1,16
14 |-1.080 — |-0980| - - |-0.910 - vDC - 4 6 - 8 1,16
15 |-1.080 - |-0980| - - |-0910 - vDC - 4 6 - 8 1,16
Logic “0" Threshold Voltage | VoLA 2 - -1.655 — - | -1.630| - -1595 | VDC - 4 - 6 8 1,16
3 - -1.665 - - | -1.630| - -1.695 | VDC - 4 - 6 8 1,16
14 - -1.655 - - | -1.630| - -1.595 | VDC - 4 - 6 8 1,16
15 - -1.655 - -~ | -1.630| - -1.595 | VDC - 4 - 6 8 1,16
Switching Time (50-ohm Load) UNIT | +1.17V +0.31V | Pulse In Pulse Out | -3.2V [+2.0V]
Propagation Delay
Data Input 5414+ 14 - - - 7.0 - - - nS - 4 5 14 8 1,16
514 14 - - - 7.0 - - - nS - 4 5 14 8 1,16
743+ 3 - - - 7.0 - - - nS - 4 7 3 8 1,16
t11+15+ 15 - - - 7.0 - —- - nS - 4 1 15 8 1,16
t13+2+ 2 - - - 7.0 - - - nS - 4 13 2 8 1,16
Clock Input 14-3+ 3@ - - - 7.0 - - - nS 7 - 4 3 8 1,16
t4-3- 3@ - - - 7.0 - - - nS - - 4 3 8 1,16
t4-14+ 1“4 - - - 7.0 - - - nS 7 - 4 14 8 1,16
t4-14- 14 Q@ - - - 7.0 - - - nS - - 3 14 8 1,16
Setup Time tsetup H 3 - - - 3.4 - - - nS - - 4,7 3 8 1,16
tsetup L 3 - - - 3.0 - - - nS - - 4,7 3 8 1,16
Hold Time thold H 3 - - - |-23 - - - nS - - 47 3 8 1,16
thold L 3 - - - | -27 - - - nS - - 4,7 3 8 1,16
Rise Time (20% to 80%) | 13+ 3 - - - 2.0 - - - nS - 3 7 3 8 1,16
Fall Time (20% to 80%) 13- 3 - - - 2.0 - - - nS - 4 7 3 8 1,16
@ The same limit applies for all D type input pins. To test input currents for other D inputs, individually apply proper voitage to pin under test.
@) Output latched to low state prior to test.
€] Output latched to high state prior 1o test.
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SIGNETICS 8-LINE TO 3-LINE PRIORITY ENCODER = 10165

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

ch; ;‘Xiccr v — — — — — +1.1V
| ic out
D Input 50%
I +0.31V
t7+3+)‘ |<— —-»I '4» 17-3-
80%

0.1uF 50%
I i
= ai
nput —>| - 13+ '4— 13-

+1.11vV
T o NSNS
—— — +0.31V
—o
—o

—| I<— thold H < thold L
\ tsetup H tsetup L
TP
h M

+1.11v

a ___/ \— 1031V

T el NOTE
= tsetup is the minimum time before the positive transition of the
VEE clock pulse (C) that information must be present at the data input
~3.2Vvde (D).
60-ohm termination to ground located in each thold is the minimum time after the positive transition of the clock
scope channel input. pulse (C) that information must remain unchanged at the data input
(D).

All input and output cables to the scope are equal
lengths of 50 ohm coaxial cable. Wire length should
be < 1/4 inch from TPjp, to input pin and TPoyut to
output pin.
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Silnetics ) 10175

10175F: -30 to +85°C
DIGITAL 10,000 SERIES ECL

DESCRIPTION LOGIC DIAGRAM
The 10175 is a device which incorporates five D type
latches with a common reset and two-input clock. While
both of the clock inputs are low the outputs will follow the
. . DO 10 Ot —0 14 Q0
inputs. The outputs are latched when either of the clocks
goes high. The reset is enabled only when the clock is in the .
high state. Open emitter outputs permit the device to be R
wire “OR"ed with other open emitter outputs. |
D1 12 O —O 15 Q1
4
R
1
FEATURES 0213 O : @
® HIGH SPEED — 2.5ns DATA TO OUTPUT DELAY
TYPICAL R
® COMMON ASYNCHRONOUS RESET FUNCTION ]
® HIGH Z INPUTS — INTERNAL 50k(2 RESISTORS 09 o 03 a3
® HIGH FANOUT CAPABILITY — DRIVES 50 OHMS
® CONTROLLED OUTPUT RISE AND FALL TIMES — ¢ a
2ns TYPICAL ]
® TWO SEPARATE CLOCK PINS — CAN BE USED FOR
CLOCK ENABLE FUNCTION D45 O 04 04
&0
or g g:I_\/ “ r
RESET11 O r
TRUTH TABLE
D Cco c1 RESET Qp+1
L L L L L
H L L L H
X H X L Qn
X X H L Qn
X H X H L
X X H H L
Vee1 =Pin 1
Veea = Pin 16
VEE =Pin 8
Pp = 400mW typ/pkg (No Load)
tpd = 2.5nS typ (Data to Output)
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SIGNETICS QUINT LATCH = 10175

SWITCHING TIME TEST CIRCUIT VOLTAGE WAVEFORMS

RESET INPUT

CLOCK \ [ —_—— 4111V
— +0.31V

r—\ —— v |
1[50% \ Y S \
RESET Rren i 103V
—] [ t11418- | |-
r m-o-/ Iy |
[ outPUT ——y
Vin Vout
(]
m;I
= DATA INPUT
coax ml— _‘,, coax —_—— — v
o) [
| | DATA +0.31V
| —1° = | 10414+ 10-14-
| I |
| |
ol ™ ouTPUT i
ot T 0:1
| |
! o on I
| |
| —j [
DATA INPUT | i
D2 2
© o o CLOCK INPUT
a2
Tpin_/ | | N\ Thour — — L1V
! ¢ |
| R |
onE= 0w | | ] | DATA +0.31V
{20% to 80%) | | cLock v
VoL =031V D3 13
Vou =111V 9
| |o3
—— — 4031V
I ! o
| ,_L_ < | 6-14-—>>]
.11V
=
4| la
ouTPUT —— — — 4031V
O a1
| |
e > |
7 R
| |
RESET I
1" I
| — — — — 1.1V

+0.31V

I 0.1uF

VEE = -3.2Vdc

50-ohm termination to ground located in each a /

scope channel input.

+H.11v

All input and output cables to the scope are
equal lengths of 50 ohm coaxial cable. Wire
length should be <1/4 inch from TP;, to input
pin and TPg,¢ to output pin.

NOTE
tsetup is the minimum time before the positive transition of
the clock pulse (c) that information must be present at the
data input (D).
thold is the minimum time after the positive transition of the
clock pulse (c) that information must remain unchanged at
the data input (D).
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SIGNETICS QUINT LATCH = 10175

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

(At Listed Voltages and Ambient Temperatures) @ Test (Volts)

Temperature | YIH max |VIL min |VIHA min |VILA max | VEE

-30°C | -0.890 (-1.890 | -1.205 -1.500 |-5.2

+25°C | -0.810 [-1.850 | -1.105 -1475 |-52

+85°C | -0.700 [-1.825 | -1.035 -1.440 |-5.2

PIN 10175 TEST LIMITS VOLTAGE APPLIED TO PINS LISTED BELOW:

UNDER -30°C +25°C +85°C .
CHARACTERISTIC SYMBOL TEST | MIN | MAX | MIN | TYP | MAX | MIN | MAX | UNIT | ViHmax | ViL min| VIHAmin| VILAmax| VEE | Gnd
Power Supply Drain Current Ig 8 - - - - 97 - - mADC - - - - 8 1,16
Input Current linH 6 - - - - 290 - - MADC 6 - - - 8 1,16
7 - - - - 290 | - - | wADC| 7 - - - 8 1,16
10 - - - - 200 | - - | wADC| 10 - - 8 1,16
1 - - - - 650 | - - | waDc| 1 - - _ 8 1,16
Input Leakage Current tinL All - - 0.5 - - - — | uADC - @ - - 8 1,16
Logic “1" Output Voltage VoH 14 |-1.060 | -0.890|-0.960 | - |-0.810/-0.800 |-0.700| VDC | 10 6 - - 8 1,16
15 |-1.060 | -0.890|-0.960 | — |-0.810|-0.890 |-0.700| VDC | 12 6 - - 8 1,16
Logic “0"" Output Voltage VoL 14 |-1.890 | -1.675|-1.850 | — |-1.650|-1.825 [-1.615| VDC - 6,10 - - 8 1,16
15 |-1.890 | -1.675|-1.860 | — |-1.650|-1.825 |-1.616| VDC - 6,12 - - 8 1,16
Logic “1” Threshold Voltage | VOHA 14 |-1.080 - [-0.980| - - |-0.910 - vDC - 6 10 - 8 1,16
15 |-1.080 - |-0980| - - |-0910 - vDC - 6 12 - 8 1,18
Logic “0" Threshold Voltage | VOLA 14 - | -1685| - - |-1.630 - |-1.595| vDC - 6 - 10 8 116
15 - | -1685] - - |-1630] - |-1.895| VDC - 6 - 12 8 1,16

Switching Times +1.11V | +0.31V| Pulsein | PulseOut | -3.2V | +2.0V

Data Input t110+14+ 14 - - - 25 - - - nS - 6.7 10 14 8 1,16
t10-14~ 14 - - - 25 - - - nS - 6,7 10 14 8 1,16
Clock Input 614+ 14 - - - 3.3 - - - nS - 7 10,6 14 8 1,16
t6-14- 14 - - - | 33 - - - nS 7 10,6 14 8 1,16
Reset Input 1144~ 4 - - - 25 - - - nS 5 6 mm 4Q 8 116
t11+14- 14 - - - 25 - - - nS 10 6 7.11 14 Q 8 1,16
Setup Time tsetup 14 - - - 1.5 - - - nS - 7 6,10 1 8 1,16
Hold Time thold 14 - - - 05 - - - nS - 7 6,10 14 8 1,16
Rise Time (20% to 80%) t 14 - - - 2.0 - - - nS - 6,7 10 14 8 1,16
Fall Time (20% to 80%) I 14 - - - 2.0 - - - nS - 67 10 14 8 1,16

0]
@

Output latched to high logic state prior to test.

Individually test each input; apply V|| min t0 Pin under test.
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Siqnotics

HEX D-TYPE MASTER-SLAVE FLIP-FLOP ' 101 76

DESCRIPTION

The 10176 contains six D-type master-slave flip flops in a
single package. Data present on the “D” inputs are
entered into all six master bistables when the common clock
input is low. This data is subsequently transferred to the
slave bistable when the clock goes from low to high. Thus,
outputs change only on a positive-going clock input transi-
tion. Data present at the inputs, therefore, will not affect
the outputs-except on the low to high clock transition.

FEATURES

e HIGH SPEED
TOGGLE FREQUENCY = 150 MHz TYPICAL
PROPAGATION DELAY =4.0ns TYPICAL
e LOWPOWER
460 mW PER PACKAGE TYPICAL
® HIGH FANOUT
5082 DRIVE CAPABILITY
® HIGH Z INPUTS WITH 50KS2 PULLDOWN RESISTORS
® OPEN EMITTER OUTPUTS FOR BUSSING
APPLICATIONS

TRUTH TABLE

C D On+1
L g Qn
L->H L L
L—>H H H
H->L yi) Qn
4= Don’t Care

10176 F: -30° TO +85°C
DIGITAL 10,000 SERIES ECL

LOGIC DIAGRAM

Dy 50— —02 Qg
—
D160 -03 04
——
D2 70 L———~——04 Q2
——7
CLOCK go——>—<
D310 O~ 01303
—
D4110— 014 Q4
r—1
D520 015 Qg
Veer = Pin 1
VCC2 =Pin 2
VEE =Pin 8
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SIGNETICS HEX D-TYPE MASTER-SLAVE FLIP-FLOP = 10176

ELECTRICAL CHARACTERISTICS Test Voltage Values
(At Listed Voltages and Ambient Temperatures) Test (Volts)
HMax | “IL Min )71 in X
Temperature vy Mas V, M ViHA Min | ViLA Max | VEE
-30°C | -0.890 | -1.890 -1.205 -1.500 -5.2
+25°C [ -0.810 | -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 | -1.825 -1.035 -1.440 -6.2
Pin Test Limits Test Voltage Am])_liod to Pins Listed Below
Under -30°C +25°C +85°C (Vee)
Characteristics Symbol | Test| Min | Max| Min | Typ| Max | Min | Max | Unit |ViHMax | ViLmin |ViHamin| ViLamax| VEE| Gnd
Power Supply Current 'E 8 88 110 mAdc 8 1,16
input Current HnH 5 220 pAde 5 8 1,16
9 310 uAdc 9 8 | 116
Input Leakage Current 'InL 5 0.5 HAdc 5 8 1,16
9 0.5 HAdc 9 8 | 1,16
Logic 1" Output VOH 15 |-1.060 [-0.890 | -0.960 — |-0.810 |-0.890| -0.700 | Vdc 12 8 1,16
Voltage
Logic “0" Output VOL 15 }-1.890 |-1.675| -1.850 — |-1.660 |-1.825]| -1.615| Vdc 12 8 1,16
Voltage
Logic 1" Threshold VO HA 15 |-1.080 - -0.980 - - -0.910 - Vdc 12 8 1,16
Voltage
Logic 0" Threshold Vo LA 15 - -1.656 - — [-1.630 - -1.595 | Vdc 12 8 1,16
Voltage
Switching Times +1.11Vdc] +0.31Vdc| Pulse In Puise Out| -3.2| +2.0
Vde | Vdc
Clock Input toss 2 4.0 ns 59 2 8 |16
Propagation Delay tg42- 2 4.0 ns 59 2 8 1,16
Rise Time {20% to 80%) toy 2 2.0 ns 59 2 8 1,16
Fall Time (20% to 80%) to_ 2 20 ns 59 2 8 1,16
Set up Time tsetup 2 1.5 ns 59 2 8 1,16
Hold Time thold 2 -0.5 ns 59 2 8 1,16
Toggle Frequency ftog 2 125 | 150 MHz - - 8 1,16

SWITCHING TIME TEST CIRCUIT

Vin Veer = Veez = 20Vge Vout
o
25uF I‘ II).'uF

INPUT
PULSE ™ ™
GENERATOR

INPUT PULSE

th=t-=201%02ns

{20% to 80%)

VEE = -3.2Vde
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SIGNETICS HEX D-TYPE MASTER-SLAVE FLIP FLOP = 10176 !

PROPAGATION DELAY WAVEFORMS @ 25°

NOTES:

1. Each ECL 10,000 series device has been designed to meet the DC specifications shown in the test table, after thermal equilibration has
been established. The circuit is in a test socket or mountad on a printed circuit board and transverse air flow greater than 500 linear fpm
is maintained. Voltage levels will shift approximately 5 mV withgn air flow of 200 linear fpm. Outputs are terminated through a 50—ohm
resistor to 2.0 volts.

2. For AC tests, all input and output cables to the scope are equal lengths of 50—ohm coaxial cable. Wire length should be <1/4 inch from TPin
to input pin and TPout to output pin. A 50—ohm termination to ground is located in each scope input. Unused outputs are connected

to a 50—ohm resistor to ground.
3. Test procedures ara shown for only one input or set of input conditions. Other inputs are tested in the same manner.

4. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
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SilnDtics

 LOOK-AHEAD CARRY ' 10179

DESCRIPTION

The 10179 is a look-ahead carry device that can be used
with the 10180 (dual arithmetic unit) or the 10181 (4 bit
ALU) to perform high speed arithmetic on long words. The
device is capable of examining carry data from four
arithmetic units and generating both 2nd and 4th order
look-ahead carries to greatly increase system speed over
that which can be obtained using ripple-carry techniques.

Additional features of the 10179 include high Z inputs with
pull down resistors to allow unused inputs to be left open
and open-emitter outputs with 502 drive capability.

FEATURES

® HIGH SPEED: PROPAGATION DELAY =
3.0ns TYP CARRY, PROPAGATE
4.0ns TYP GENERATE

® LOW POWER: 200mW TYP (NO LOAD)

o HIGH FAN OUT: CAN DRIVE 502 LINES

® HIGH Z INPUTS WITH 50kQ2 PULL DOWN
RESISTORS.

® OPEN EMITTER OUTPUTS

LOGIC EQUATIONS

PG= PO+P1+P2+P3
GG= (GO+P1+P2+P3)
(G1+ P2+ P3)
(G2 +P3) G3
Cn+2= (Cn + PO + P1)(GO + P1) G1
Cn+4= (Cn + PO + P1 + P2 + P3)
(GO + P1+ P2 + P3)
(G1+P2+P3)(G2 + P3) G3

10179B,F: - 30 to +85°C
DIGITAL 10,000 SERIES ECL

LOGIC DIAGRAM

a0l D~
13
P Oy
Gzos———————:j >"
2
o2 - S|P IS
;. >°'_'
cn o1 ;! Do @o——iocm
15
=Ds O Pg
c10-L &
10
°* [-J\'\ o
P0 Qoo /"

Vec1=1. Vec2=16. Ve =8
Positive Logic: High Level "1’
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SIGNETICS LOOK-AHEAD CARRY = 10179

ELECTRICAL CHARACTERISTICS or Test Voltage Values
. : est (Volts)
At Listed Voltages and Ambient Temperatures
( 9 P ) Temperature | Vi max | VIL min | VIHA min| VILA max|VEE
-30°C | -0.890 -1.890 -1.205 -1500 |-5.3
+25°C | -0.810 -1.850 -1.105 -1.475 |-5.3
+85°C | -0.700 -1.825 -1.035 ~-1.440 |-53
Pin Test Limits Test Voltage Applied to Pins Listed Below
Under -30°C +25°C +85°C (vee)
Characteristics Symbol | Test Min | Max | Min Typ | Max | Min [ Max | Unit | VIH max [ VIL min [ VIHA min| VILA max [VEE | Gnd
Power Supply Drain Current | Igg 8 - - - 39 51 - - mAdc - - - - 8 | 1,16
Input Current VinH 4,7, 1 - - - - 270 - - pAdc | 4,7,11 - - - 8 | 1,16
59 - - - - 225 - - MAdc 59 - - - 8 |1,16
10,13 - - - - 440 - - MAdc 10,13 - - - 8 | 1,16
12 - - - - 395 - - uAdc 12 - -~ - 8 [1,16
14 - - - - 355 - - MAdc 14 - - - 8 [1,16
linL 4 - - 05 - - - - uAdc - 4 — — 8 |1,16
Logic 1" Output Voltage VOE 2 -1.060| -0.890 [—0.960 — -0.810 | ~0.890 | -0.700 | Vdc 4,5,7,9 — — — 8 |1,16
Logic “0” Output Voltage VOL 3 -2.000 | -1.675 | -1.990 — -1.650 | ~1.920 | -1.675 | Vdc - — — = 8 [1,16
Logic “1” Threshold VOHA 2 —1.080 - -0.980 - - -0.910 - Vdc 13 - 5 - 8 (1,16
Voltage 2 —1.080 - -0.980 - - -0.910 - Vdc 5,12 - 9 - 8 [1,16
2 —1.080 - -0.980 - - ~0.910 - Vdc 5,9 - 12 - 8 | 116
2 —1.080 — -0.980 - - ~0.910 - Vdc 5 — 13 — 8 [ 116
Logic 0" Threshold VOLA 2 - -1.655 - - -1.630 - -1.695 | Vdc 13 - - 5 8 1,16
Voltage 2 - ~1.655 - - |[-1.630 - -1.595) Vdc 5 - - 13 8 | 1,16
2 - -1.655 - - |[-1.630 - -1.595} Vdc 5 - - 9 8 | 116
2 - -1.655 = — |—1.630 = -1.595| Vdc 5,9 - - 12 8 | 1,16
Switching Time (50 Load) +1.11 Pulse In [Puise Out (-32V|{+2.0V
1146+ 6 - - 1.0 3.0 4.5 - - ns 4,7 - n 6 8 | 1,16
111-6- 6 - - 1.0 3.0 4.5 - - ns 4,7 - n 6 8 | 1,16
[t5+2+ 2 - - 1.0 4.0 5.5 - - ns 4,7,9 - 5 2 8 | 1,16
[t5-2— 2 - - 1.0 4.0 5.5 - - ns 4,7,9 - 2 8 | 1,16
Rise time (20% to 80%) 6+ 6 - - 0.8 35 5.5 - - ns 4,7 - 1" 6 8 | 1,16
Fall time (20% to 80%) t6- 6 - - 08 35 5.5 - — ns 4,7 — 1 6 8 | 1,16
)
SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY WAVEFORMS @ 25°C
Vin Veer = Veez = #2.0 Ve Vout
COAX 5F otuF COAX
u A
INPUT I
PULSE =
GENERATOR _—
TPin r =
e +1.11V
o— | TPout
o— —o
o— '| |
| —’It——l*— —] e o OV
INPUTS 4 O—| 10179 OUTPUTS
o—| Lo
o— '
N |
I 0.1uF
VeE - 32V4e
INPUT PULSE
t+=1t-=2.0%0.2ns
(20% to 80%)

NOTES

1. Each ECL 10,000 series device has been designed to meet the DC specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Voltage levels will shift approximately 4 mV with an air flow of 200 linear fpm. Outputs are terminated through a 50-ohm resistor

to 2.0 volts.
2.

For AC tests, all input and output cables to the scope are equal lengths of 50-ohm coaxial cable. Wire length should be < 1/4 inch from TP;,, to

input pin and TPq,+ to output pin. A 50-ohm termination to ground is located in each scope input. Unused outputs are connected to a 50-ohm

resistor to ground.

3. Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same manner.
4. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
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SIGNETICS LOOK-AHEAD CARRY = 10179

APPLICATION
16-BIT ALU
10181 10181 10181 10181
Cin O n  Cn+a [ Cn  Cn+4 Cn  Cn+a Cout
P G P G P G P G
PO GO Pl Gl Cn+2 P2 G2 P3 G3
Cn 10179 Cn+a
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DIFFERENTIAL OR/NOR LINE RECEIVER

10216 B, F: -30 to +85°C
DIGITAL 10,000 SERIES ECL

Ei!'l“l!t“:E HIGH PERFORMANCE TRIPLE '10216

DESCRIPTION LOGIC DIAGRAM

The 10216 is a high speed version of the 10116 triple
differential line receiver with complementary outputs. It
can be used for sensing either single-ended or differential
signals over long transmission lines. To use the device in the
single-ended mode, one of the input terminals is connected
to the internal bias supply provided on pin 11. This supply
can also be used with external resistors to provide hysterisis
or for any application requiring a stable Vg voltage level.

40

The 10216 is provided with active current sources for
common mode noise rejection, but this requires that one 50
input of any unused amplifier be connected to VBB to
prevent upsetting the current source bias network.

FEATURES

® GOOD COMMON MODE NOISE REJECTION

® FAST PROPAGATION DELAY =
1.8ns TYP (SINGLE-ENDED)
1.5ns'TYP (DIFFERENTIAL) Ves

130
® LOW POWER DISSIPATION = 100mW/PACKAGE TYP
(NO LOAD)

e HIGH FANOUT CAPABILITY-CAN DRIVE 500
LINES

e VERY HIGH INPUT Z (NO 50k PULLDOWNS)

e HIGH IMMUNITY FROM POWER SUPPLY VARIA-
TIONS (-5.2V + 5% RECOMMENDED)

COMPLEMENTARY OUTPUTS

OPEN EMITTER LOGIC AND BUSSING CAPABILITY
Vg VOLTAGE AVAILABLE ON PIN 11 Veer =1 Veea = 16, Vg = 8
PIN COMPATIBLE WITH 10116

CIRCUIT SCHEMATIC

/" \ /
\/
2

90

12 O-

!

14

O 1

\

Veer
14 ° Q15
PR

Vee
0 6

VWA~

A
\4

o—AAA
\4

AAA

Ves
11

AAA
VWA~

% °

VWA

Vi
o “EE
AMPLIFIER REFERENCE
3 (3 Per IC) o2 (1PER IC)
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SIGNETICS HIGH PERFORMANCE TRIPLE DIFFERENTIAL OR/NOR LINE RECEIVER = 10216

ELECTRICAL CHARACTERISTICS Test Voltage Values
(At Listed Voltages and Ambient Temperatures) @ Test (Volts)
i Temperature | ViH max | Vit min | ViHAmin| ViLamax | VBB | VEE
-30°c { -0.890 | -1.890 | -1.205 ~1.500 From | -5.2
+25°C [ -0.810 | -1.850 | -1.105 | -1475 Pin [ -5.2
+85°C [ -0.700 | -1.825 | -1.035 | -1.440 11 [ 52
Pin Test Limits Test Voltage Applied to Points Below:
Under ~30°C +25°C +85°C T Vee!
Characteristics Symbol | Test | Min | Max | Min | Typ | Max | Min | Max | Unit | Vit max| ViL min] ViHA min| ViLAmax | VBB | VEE | Gnd
Power Supply Drain Current g 8 - - - 20 25 - - mAdc - 4,912 - - 5,10,13 8 1,16
[ 4 - - - - 15 | - — |uAde] 4 9,12 - B 510,13 | 8 | 116
IcBo 7 = - = - 10 - = [uAdc| - 9,12 - — 51013| 84| 1,16
High Output Voltage Vou 2 [-1.060 [ -0.890 | -0.960 [ — |-0.810[ -0.890 | -0.700 | Vdc 4 9,12 - - 51013 8 | 1,16
3 |-1.060 | -0.890 | -0.960 | — |-0.810 | -0.890 | -0.700 | vdc | 9,12 4 - ~ 51013 8 | 1,16
Low Output Voltage VoL 2 [-1.890| -1.675| ~1.850 | — |-1.650 | -1.825 | ~1.615| Vdc | 9,12 4 - - 51013 8 | 1,16
3 |1.890| -1.675 | -1.850 | — |-1.650 | -1.825 | -1.615| vdc 4 9.12 - - 51013 8 | 116
High Threshold Voltage Vora 2 1080 - |-0.980 | — — [-0et0] — | Vde - 9,12 4 - 510,13 8 | 1,16
3 p10os0| - |-0980| - - |-0910] - |vdc | 912 - - 4 51013 8 | 1,16
Low Threshold Voltage VOLA 2 - -1.655 - - -1.630 - -1.595 | Vdc - 9,12 - 4 5,10,13 8 1,16
3 - | -1655| - — |-1630| - |-1595|vdc | 912 - 4 - 51013| 8 | 1,16
Reference Voltage Vas 11 |-1.420] -1.280 | -1.350 | — |-1.230 | -1.295 | -1.150 | Vdc - - - - 51013 8 | 1,16
Switching Times Pulse In Pulse Out -3.2v | +2.0V
(50-ohm load)
Propagation Delay tha0s 2 - - 10| 18* 25| - - | - - 4 2 51013| 8 | 116
oo 2 - - 1018 25| - - s - - 4 2 51013 8 | 116
[ 3 - - 1018 28] - - | ns - - 4 3 51013 8 | 1,16
43+ 3 - - 10|18 25| - - | s - - 4 3 51013| 8 | 1,16.
Rise Time (20% to 80%) [t 2 - - 1.0 |15 25| - - | - - 4 2 51013 8 | 116
tay 3 - - 1015 25| - - | s - - 4 3 51013 | .8 | 1,16
Fall Time (20% to 80%)  |t,_ 2 - - 1015 25| - - | s - - 4 2 51013 8 | 1,16
t3- 3 - - 10|15 25| - ~ s - - 4 3 51013 8 | 1,16

SWITCHING TIME TEST CIRCUIT

Coax 25uF I

Input TPin

Pulse Generator

Vgg = 3.2 Vde

Veea = Veez Vout Vout
in +2.0 Vdo OR NOR

L

-~ 0.1uF

I T INPUT PULSE
N t

+ = t-=2.0% 0.2ns
(20% to 80%)

NOTES

*1.8 refers to single-ended drive; differential drive results in 1.5 ns delay.

PROPAGATION DELAY WAVEFORMS @ 25°C

Vaut NOR

1. Each ECL 10,000 series device has been designed to meet the DC specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is

maintained. Voltage levels will shift approximately 3 mV with an air flow of 200 linear fpm. Outputs are terminated through a 50-ohm resistor

to 2.0 volts.

2. For AC tests, all input and output cables to the scope are equal lengths of 50-ohm coaxial cable. Wire length shouid be < 1/4 inch from TP;, to
input pin and TPoyt to output pin. A 50-ohm termination to ground is located in each scope input. Unused outputs are connected toa 50-ohm

resistor to ground.

3. Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same manner.
4. All voltage measurements are referenced to the gréund terminal. Terminals not specifically referenced are left electrically open.
5. One input from each gate must be tied to Vgg (Pin 11) during testing.
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MASTER-SLAVE FLIP-LOB ' 10231

DESCRIPTION

“The 10231 is a high performance dual master-slave type D
flip-flop. Asynchronous set (S) and reset (R) override clock
(C) and clock enable (CE) inputs. Each flip-flop may be
clocked separately by holding the common clock in the low
state and using the enable inputs for the clocking function.
If the common clock is to be used to clock the flop-flop,
the clock enable inputs must be in the low state. In this
case, the enable inputs perform the function of controlling
the common clock.

The output states of the flip-flop change on the positive
transition of the clock. A change in the information present
at the date (D) input will not affect the output information
at any other time due to master-slave construction. Input
pulldown resistors eliminate the need to tie unused inputs
to VEE. Output rise and fall times have been optimized to
provide relaxation of system design and layout criteria.

The 10231 is pin compatible with the 10130 dual D-type
latch and the 10131 dual master-slave D-type flip-flop.

FEATURES

® fToG =200 MHz MIN
=225 MHz TYP

® FAST PROPAGATION DELAY
=20 ns TYP (SET, RESET)
=2.0 ns TYP (CLOCK)

® LOW POWER DISSIPATION = 270 mW/PACKAGE
TYP (NO LOAD)

® HIGH FANOUT CAPABILITY-CAN DRIVE 500
LINES

® HIGH Z INPUTS — INTERNAL 50k$2 PULLDOWNS

® HIGH IMMUNITY FROM POWER SUPPLY VARIA-
TIONS VEg =-5.2V £ 5% RECOMMENDED

® OPEN EMITTER LOGIC AND BUSSING CAPABILITY
® PIN COMPATIBLE WITH 10130 and 10131

APPLICATIONS

CONTROL LOGIC
STATUS LOGIC
COUNTERS
SHIFT REGISTER
PRESCALERS

10231B,F: -30 to +85°C
DIGITAL 10,000 SERIES ECL

LOGIC DIAGRAM

Dy 7 O] a }—o02

Ry 130 Q —01a

Veer =1, Vce =16, Vg =8
POSITIVE LOGIC: HIGH LEVEL = 1"

TRUTH TABLE

D c* S R Qn+1
"] L L L Qn
L H L L L
H H L L H
a g H L H
g 2 L H L
/) ] H H N.D.

*An H represents a transition from L to H between t=n and t=n + 1
C=Cgc +CE
N.D. = not defined
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SIGNETICS DUAL D-TYPE MASTER-SLAVE FLIP-FLOP = 10231

CIRCUIT SCHEMATIC

10231 (1/2 OF CIRCUIT SHOWN)

MASTER SLAVE

Veez

o

||
o

'l

FAN

<

<t

TO OTHER FLIP FLOP
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SIGNETICS DUAL D-TYPE MASTER-SLAVE FLIP-FLOP = 10231

ELECTRICAL CHARACTERICS Test Voltage Values
(At Listed Voltages and Ambient Temperatures) @ Test (Volts)
Temperature ViH max_{ViL min | VIHA min [ViLA max_| VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.108 -1.475 -6.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin Test Limits Test Voitage Applied to Pins Listed Below
Under -30°C +25°C +85°C ] Vee)
Characteristic Symbol [ Test [Min  Max | Min |Typ |Max | Min | Max | Unit | ViHmax | Vit mio| ViHA min| ViLAmax| VEE | Gnd
Power Supply Drain Current| Ig 8 - - - |82 65 ~ - |mAde 9 - ~ - 8 | 116
Input Current [ 4 - - - - 410 - - MAdc 4 - - - 8 1,16
5 - - - - {410 - - |uAde 5 - - - 8 | 1.6
6 - - - - 220 - - uAdc 6 - - - 8 1,18
7 - - - - |22 - ~ |uAdc 7 - - 8 | 116
9 - - = - 290 - - uAdc 9 - ~ - 8 1.16
Input Lockage Current Lol 4,5 - - 05 | — - - - nAdc - . -~ - 8 1,16
6,.7,9"| - - 05 | — - - — _ |uAdc - N ~ - 8 1,16
Logic 1" Output Voltage [V 2. |[-1.060-0890|-0960 | - |0.810 |-0.8%0 | -0.700] vdc 5 - - - 8 | 116
2+ |-1.060 | -0.890 | -0.960 | — 10810 |-0.890 | -0.700 | vdc 7 - - - 8 | 1,16
Logic 0" Output Voltage | Ve 3 [-1.890|-1675 |-1.850 | - [-1.650 [-1.825 | -1.615] Vdc 5 - - 8 | 116
3+ |-1.890) -1.675 | -1.850 | — -1.650 |-1.825 | -1.615| Vdc 7 - ~ — 8 1,16
Logic “1" Threshold VOHA 2 -1.080 - -0.980 | — - -0.910 - Vde - - 5 - 8 1,16
Voltage 2+ |-1.080| - |-0980| — - |o90] - | vde - - 7 9 8 | 116
Logic 0" Threshold VoLa 3 — | -1665] — - t1e30 | = |-1595] vdc - - 5 = 8 | 116
Voltage 3+ - -1.665 - - |-1.630 ~ -1.595 | Vdc - — ~ 7 8 1,16
Switching Time +1.11Vdc pulse pulse -3.2| +20
Clock Input** in out Vdec | Vdc
Propagation Delay tg g 2 - - 15 (20 33 - - ns - - 9 2 8 1.16
tos+ 2 - - 15| 20 33 | - - | s 7 - 9 2 8 | 1.6
tost 2 - - 15 | 20 33 | -~ - s 7 - 6 2 8 | 116
toro- 2 - - 15| 20 33| - - s - - 6 2 8 | 116
Rise Time (20% to 80%) toy 2 - - 1.0 |13 3.1 - - ns 7 - 9 2 8 1.16
Fall Time (20% to 80%) o 2 - - 1.0 |13 3.1 - - ns - - 9 2 8 1,16
Set Input [N 2 - - 10| 20 33 | - - Tns - - 5 2 8 | 1.16
Propagation Delay 12415+ 15 - - 1 2.0 33 - - ns - - 12 15 8 1,16
tg43- 3 - - 11|20 33 | - - s - - 5 3 8 | 116
2+14- 14 - - 1.1] 20 3.3 ~ - ns - - 12 14 8 1,16
Reset Input Yo 2 = = T1]20 33| - s = - 7 7 g | 116
Yasys- | 15 - - 11|20 33| - - | ns. - - 13 15 8 | 116
[ 3 - - 1.1 ] 20 33| - - | ns - - 4 3 8 | 116
tapiae | 14 - - 11 ] 20 33| - - | ns - - 13 14 8 | 1186
Setup Time [setup 7 - - 1. - - - - ns - - 6,7 2 8 1,16
Hold Time [ 7 = = 0.75] - = = [ o = 6,7 2 8 | 1,16
Toggle Frequency (max) 'Tog 2 - - 200] 225 - - - MHz - - 6 2 8 1,16

* Individually test each input; apply V“_ min to pin under test.
** Pin 3 is tied to pin 7 for these tests.

<~V max
t Output level to be measured after a clock puise has been applied to the Cg input (pin 6) _I_-L_ Vg min

NOTES

1. Each ECL 10,000 series device has been designed to meet the DC specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Voltage levels will shift approximately 4 mV with an air flow of 200 linear fpm. Outputs are terminated through a 50-ohm resistor
to 2.0 volts.

2. For AC tests, all input and output cables to the scope are equal lengths of 560-ohm coaxial cable. Wire length should be < 1/4 inch from TP, to
input pin and TPy ;¢ to output pin. A 50-ohm termination to ground is located in each scope input. Unused outputs are connected to a 50-ohm
resistor.to ground.

3. Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same manner.

4. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
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SIGNETICS DUAL D-TYPE MASTER-SLAVE FLIP-FLOP = 10231

TOGGLE FREQUENCY TEST CIRCUIT

Via Veet = Vecz = #2.0 Vde Vout
o
Coax 25uF I‘[ Il 0.1uF Coax
| 5
Clock Input TPin s 2 TPout
O Ce a —O
9

oO0—c 10231
—| 3
Q

[)
Vg = -3.2 Vde

270

MV

. 1 0.1uF
-

SWITCHING TIME TEST CIRCUIT

Vet = Vegs =
v, ‘ce1 = Veez v,
' +2.0 Vde o

R
111

Input Pulse

Generator
L ™ 7

n o——0p q

TPoul

Vg = 32 Vde

5-40

PROPAGATION DELAY WAVEFORMS @ 25°C

— e — — 1,11 V
_\_7"7\_
I +0.31V

l +H.nv

R INPUT

50%
S INPUT —— —+0.31 V

toigr—o] e e tg42
B T il

! 80%
50% | |
QOouTPUT | 20%

el | —| -
QouTPUT il
80%
50%
| 20%

NOTE

Setup is the minimum time before the positive transition of the
clock pulse (C) that information must be present at the data input
(D).

Hold is the minimum time after the positive transition of the clock
pulse (C) that information must remain unchanged at the data input
(D). : :










SinoLics

FM GAIN BLOCK | JLN 2208

DESCRIPTION

The ULN2208 is designed to provide the function of an FM
gain block to be used primarily in FM and communications
receivers.

The device consists of a three stage limiting amplifier which
provides typically 34dB of gain. The device is operated
from an internally regulated supply which is also provided
at pin 6 for external use.

Input and output terminations of 33052 and shunt capaci-
tance of 7.0pF are required for use with 10.7MHz ceramic
filters.

FEATURES

® TYPICALLY 34dB GAIN AT 10.7MHz
® EXCELLENT TEMPERATURE STABILITY

® POWER SUPPLY REJECTION RATIO: 40dB
TYPICAL

® OPERATING VOLTAGE RANGE: 10V-20V
APPLICATIONS

FM STEREO SYSTEMS
COMMUNICATIONS RECEIVERS
FM RADIOS

BLOCK DIAGRAM

LINEAR INTEGRATED CIRCUITS

ULN2208-J

PIN CONFIGURATION (Top View)

V PACKAGE

[\ |
inpuUT [1] 5] vee

INPUT E

Vce DECOUPLER E

o [4] _T_|H|GH IF QUT

ZI LOW IF OUT

6] 7.5v ouT

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vcc ) 20V
Supply Current, lcC 22mA
Input Voltage (pins 1 and 3) +3.0V
Power Consumption (Internal) 400mW
Output Current (pin 6) 10mA
Operating Temperature —40°C to +85°C
Storage Temperature —65°C to +150°C

*Derate at the rate of 8.3mW/°C at temperatures above +25°C.

7.5V OUT

6
o

—O

Ve DECOUPLER

3
(o]

REGULATED SUPPLY

INPUT 'O

AA

O 7' LOW IF OUT

VWAV

INPUT 20

D—>D

>——-05 HIGH IF OUT




SIGNETICS FM GAIN BLOCK = ULN2208

EQUIVALENT SCHEMATIC

\ ,;
80— Q
(0
03
R19 < 3Re Ro S R15
X ( :, >

RM1

°
VA |
g 2
w
|_7g
)
8
=
g8

20- A
eI :i T ST R S S S
1 e
ELECTRICAL CHARACTERISTICS (Ta =25°C, Vg =+12V)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Supply Current 14 18 22 mA
Total Device Dissipation 400 mWw
Terminal Voltage Pin 1 1.2 \"

Pin 2 1.2 Vv
Pin 3 2.4 \
Pin 5 2.0 \
Pin 6 7.5 \
Input Limiting Threshold F =10.7MHz 400 uv
Output Voltage Swing F=10.7MHz 0.4 Vpp
Output Noise Voltage F =10.7MHz 15 mVrms
Input Impedance
Parallel Input Resistance F =10.7MHz 270 330 390 Q
Parallel Input Capacitance F =10.7MHz 5 7 10 pF
Output Voltage Gain VIN =100 mVrms F = 1MHz 30 34 38 dB
Power Supply Rejection VIN =250 mVrms F =100Hz -40 dB
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ISIGNETICS FM GAIN BLOCK = ULN2208

TYPICAL APPLICATION

Tvcc =12v

1 8
2 7—o
ULN-2209
120 pF 3 6 iF
00 | — ] ™ | TO AUDIO
ANT TUNER _—%_-I l N > I DET (s)'ll',;g‘sn
l 01 .01 X
_L IMF IﬂF
= = =T ULN 2111A
10.7 MHz FILTERS
TYPE ULN2208 F-M GAIN BLOCK WITH VOLTAGE REGULATOR
Ay, .= 010G ‘:7"‘ +22dB +28dB
in +12v
500
ATTENUATOR OWF
‘ I
° T owF BOONTON
4 owmrF
A ¢ : VTVM
1oox:EOpF 3300 l
FIGURE 1
+12v
100uF
Vin
BOONTON ‘o,“(F ‘ o
| 9 RF
VIVM VIVM
T T
FIGURE 2 FIGURE 3
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SinoLics ek s | LN2209

{ULN 2209-v
LINEAR INTEGRATED CIRCUITS

DESCRIPTION PIN CONFIGURATION (Top View)
The ULN 2209 is designed to provide the function -of an
FM gain block to be used primarily in FM and com- V PACKAGE
munications receivers.
The device consists of a four stage limiting amplifier INPUT E — 3 Vee
which provides typically 48 dB of gain. The device is
operated from an internally regulated supply which is also INPUT E z' LOW IF OUT
provided at pin 6 for external use. ]
Ve DECOUPLER 3] 6] 7.5v out
Input and output terminations of 33082 and shunt capaci- )
tance of 7.0 pF are required for use with 10.7 MHz ceramic GND [4] 5| HIGH IF oUT
filters.
FEATURES
. TYPICALLY 50 dB GAIN AT 10.7 MHz
. EXCELLENT TEMPERATURE STABILITY ABSOLUTE MAXIMUM RATINGS
) POWER SUPPLY REJECTION RATIO:
40 dB TYPICAL Supply Voltage, VCC 20V
‘©  OPERATING VOLTAGE RANGE: 10V—20V Supply Current, I 22 mA
Input Voltage (pins 1 and 3) +3,0V
Power Consumption (Internal) 400 mW
Output Current (pir 6) 10 mA
Operating Temperature -40~C to +85°C
APPLICATIONS Storage Temperature -65°C to +150°C
FM STEREO SYSTEMS
COMMUNICATIONS RECEIVERS *Derate at the rate of 8.3 mW/°C at temperatures above
FM RADIOS +25°C.
BLOCK DIAGRAM
7.5V OUT Vee Vg DECOUPLER
6 8 3
)

I

REGULATED SUPPLY

INPUT 1O [\
>
i: ‘ED l/
INPUT 20

-0 7 LOW IF OUT

>—05 HIGH IF OUT

\V4
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SIGNETICS FM GAIN BLOCK = ULN2209

EQUIVALENT SCHEMATIC
7
[
3

Sm R3S 3RE SRy S RIS

R19 < 6002 3000 2 3000 $ 300 ?mn
15K
€ )
= .__—Kus NM __Kos - os
b3
10— S48
N
::‘g:n a1 _oz/\l-—l (0 _os}-l a7 ‘mﬁ—l et an oy
20 AAA
SR2 3SR7 <SRe SR8 SRe Smz  smw L S R4
$ 3000 12k 1500 $1x Sise Sk g Toy SK
4 pF
04
=
ELECTRICAL CHARACTERISTICS (Tp= 25°C, Ve = +12V)

PARAMETER TEST CONDITIONS MIN TYP | MAX UNITS
Supply Current 14 18 22 mA
Total Device Dissipation 400 mW
Terminal Voltage Pin 1 1.2 \%

Pin 2 1.2 \Y
Pin 3 24 \
Pin 5 2.0 \
Pin 6 7.5 Y
Input Limiting Threshold F=10.7 MHz 400 uv
Output Voltage Swing F=10.7 MHz 0.5 Vpp
Output Noise Voltage F=10.7 MHz 4 mVrms
Input Impedance
Parallel Input Resistance F=10.7 MHz 270 330 390 Q
Parallel Input Capacitance F=10.7 MHz 5 7 10 pF
Output Voltage Gain VN = 100 mVrms F =1 MHz 47 50 55 dB
Power Supply Rejection VIN =250 mVrms F =100 Hz -40 dB
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SIGNETICS FM GAIN BLOCK = ULN2209

TYPICAL APPLICATION

ANT

pu— 120 pF
3002 FM I
TUNER

10.7 MHz FILTERS

Tvoc =12v
1 8
7}—o
ULN-2209
3 6 | IF
TO AUDIO
4 5 AP & OUTPUT
I DET STAGE
) J_

- - ULN 2111A

TYPE ULN-2209 F-M GAIN BLOCK WITH VOLTAGE REGULATOR

Ay =200L0G Yout 2248+ 2808
out Vin

502
ATTENUATOR

FIGURE 1

BOONTON
91H RF
VTVM

FIGURE 2

HP
400D AF
VIVM

FIGURE 3
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Ei!]lll!tiﬂs FM STERED MULTIPLEX DECODER ¢ 4 7 58

PHASE LOCKED LOOP

uAT58 - B
LINEAR INTEGRATED CIRCUITS

DESCRIPTION PIN CONFIGURATION (Top View)
The pA758 is a monolithic phase-locked loop FM stereo B PACKAGE
multiplex decoder. The device decodes an FM stereo
multiplex signal into right and left audio channels while et tnput 1] N .
inherently suppressing SCA information when it is con- uitiplex Inp 18] v+
tained in the composite input signal. The device includes Amplifier Output [ | 73] Oscillator RC
automatic mono-stereo mode switching and drive for an Network
external lamp to indicate stereo mode operation. '6‘:{;?"’;3;‘8’;‘; 3 1] Loop Filter
A Left Channel EIL Fit
The uA758 operates over a large voltage range and requires Output oop Filter
a minimum number of extc?rnal comp’onents. A slnmple Right %\:;Tt» . Eoemm Input
setting of an external potentiometer adjusts the oscillator )
frequency. No coils are required. R::;i":::sz [e] [17] 19kHz Test Signal
Stereo mdi:j:::;[ T_O]lSwitch Filter
Ground [ 9] switch Fitter
FEATURES ABSOLUTE MAXIMUM RATINGS
. P Supply Voltage +18V
45dB CHANNEL SEPARATION Supply Voltage (<15 Seconds) +22V
® AUTOMATIC STEREO/MONO SWITCHING Voltage at Lamp Driver Terminal
® 70dB SCA REJECTION (LAMP OFF) +22V
o PPLY RANGE Internal Power Dissipation™® 730mwW
10V TO 16V SUPPLY R Operating Temperature Range —40°C to +85°C
® HIGH IMPEDANCE INPUT — LOW IMPEDANCE Storage Temperature Range -55°C to +125°C
OUTPUT Lead Temperature (60 Seconds) 300°C
BLOCK DIAGRAM
v SWITCH ;:‘E'\ LOOP FILTER v OSCILLATOR RC NETWORK
: STEREO
n =) m%:non <
I____.L___'_._‘-0____'3_"_.-‘__.;2__& _____________ S
PILOT 76 kHz T 3BKHZ TO 19KkHz |
L A e i [ ORI |
R f ] '
| 1 |
| PILOT STEREO SWITCH 38KHZ TO 19kHz '
1 erecton Lamp BRIVER INPHASE DIVIDER] |
N ! L o e
v 2 AMPLIFIER INPUT BUFFER EREQ |
L I DEMODULATOR . p— 5 SLGA’:L“
L—_‘rl————_————————_-——__?—__—8 ———————— =
frttrv f-[ % DEEMPAASS
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SIGNETICS FM STEREO MULTIPLEX DECODER (PLL) = uA758

ELECTRICAL CHARACTERISTICS (Ta = 25°C, V*+ = +12V, 19 kHz pilot level = 30 mVRMS, Multiplex Signal
(L = R, pilot OFF) = 300 mVRmS, Modulation Frgquency =400 Hz or 1 kHz, Test Circuit 1, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN | TYP |MAX UNITS
Supply Current Lamp OFF 26 35 mA
Maximum Available Lamp Current 75 | 150 mA
Voltage at Lamp Driver Terminal LAMP =50 mA 1.3| 1.8 \
DC Voltage Shift at Either Output Terminal | Stereo to Mono Operation 30| 150 mV
Power Supply Ripple Rejection 200 Hz, 200 mVRMS 35 dB
Input Resistance 20 35 k&2
Output Resistance 0.9 1.3] 2.0 k&
100 Hz 40 dB
Channel Separation 400 Hz 30 45 dB
10 kHz 45 dB
Channel Balance 03| 15 dB
Voitage Gain 1 kHz 0.5 09| 1.4 VIV
" Lamp Turn-On 15 20 mVRMS
Pilot Input Level Lamp Turn-Off 20| 70 mVRMS
Pilot Input Level Hysteresis Lamp Turn-Off to Turn-On 3.0 7.0 dB
Capture Range 2.0 40| 6.0 %
Total Harmonic Distortion Multiplex Level = 600 mVRMms Pilot OFF 04 10 | %
19 kHz Rejection . 25 35 dB
38 kHz Rejection 25 45 dB
SCA Rejection (Note 1) 70 dB
VCO Tuning Resistance {Note 2) 21.0 | 23.3| 26.5 k2
. 0°C<Tp <25°C +0.1| 2 | %
VCO Frequency Drift 25°C <TA < 70°C 04| 2| %

NOTES:

1. Measured with a stereo composite signal consistency of 80% stereo, 10% pilot and 10% SCA as defined in the FCC Rules on Broadcasting.
2. Total resistance from pin 15 to ground, in test circuit 1, required to set reference frequency at pin 11 to 19 kHz + 10 Hz.

TEST CIRCUIT 1 AND TYPICAL APPLICATION

V=412V
Cs Cs
0.1 0025 uF 0334F
1 11
I“F | 1t
¢ /
COMPOSITE
MULTIPLEX ~—t—r] —-—E E——-
UNIT 2uF R3
21k
cz __E m! e AAA
LED vV
stEREe o 0224F ) s
INDICATOR 33ka o
Ry 3 14 390 pF| ke
";‘722 . (N220) OSCILLATOR
. =  39ka 22 ADJ
LEFT | ] l i
outeur * 4 3 1
8 - -
047 uF
RIGHT
OUTPUT ""“'———‘{Rz 5 ‘ZI"“"‘_ —
>
3% ¢ 39ka s E._______. 19kHz
< TEST SIGNAL

- (TOP VIEW)

NOTE:

Tolerance on resistors is £5% and tolerance on capacitors is £20% unless otherwise specified. Cq Tolerance = +100%, —20%, Cg Tolerance = £1% in
test circuit and. £5% in typical application, R3 Tolerance = +1%, Rq Tolerance = +10%, Rq and Ry Tolerances = £1% in test circuit and 1 5%
in typical application.
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SIGNETICS FM STEREO MULTIPLEX DECODER (PLL) = uA758

TYPICAL CHARACTERISTICS

CHANNEL SEPARATION VS
AUDIO FREQUENCY

" l
1 10,f ’;L
- ”
L /
0
2 / 2uf
v =2u
g
£
<
H
% ﬂ:- .47 uf
g 20
2
]
o
10
Ta=25°C
veizv
C=LEAD1
o LI
10 100 & 0% 100k

AUDIO FREQUENCY - Hz

OSCILLATOR FREE RUNNING FREQUENCY
ERROR VS AMBIENT TEMPERATURE

T

15 p—v=

10

05

o

OSCILLATOR FREQUENCY ERROR - %

TEMPERATURE °C

CAPTURE RANGES VS PILOT LEVEL

8
1 e
+25°C
I I | - /
Ta=-40°C .~ —
-
4 /// -
P P e
Pt 2l
* 2 <
& =
F
€ 0
5
s \\\
2
o \ ~.
‘N T = +85°C
~NTa
4 ~N ~
\.\\ <L
. .w'c\\ ~
~
~ %
~
-8 .
0 10 20 30 40 50 60

PILOT LEVEL - mVrms

HARMONIC DISTORTION VS
INPUT LEVEL
08
Ta=26°C
V=12v
L=R
® 08
E )4
g 04
g /
H e
3 e
§ 02
A
A
0.0
[ 200 400 600 800

INPUT LEVEL-mVrms

LAMP TURN ON & TURN OFF SENSITIVITY

VS AMBIENT TEMPERATURE
20
18 f— V=12V
|
1%
LAMP ON
;E‘ 14
Eon <
g
@
-~ 10
g
H 8
I LAMP OFF

s

4

2

0

-40 20 o 20 40 60 80 100
TEMPERATURE °C

CHANNEL SEPARATION VS OSCILLATOR
FREE RUNNING FREQUENCY ERROR
80

70

] 60
< 50
5 / N— \
H
&
- a0
@
z
3 30
20
TA=25°C INPUT SIGNAL = 30mVrms
10 F—v=12v TIPLEX SIGNAL -3
f=1KHz (L=1R=0, PILOT OFF) =
150mV rms.
o Il 1 1
-2.0 -1.0 o +1.0 +2.0

OSCILLATOR FREE RUNNING FREQUENCY ERROR- %
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SIGNETICS FM STEREO MULTIPLEX DECODER (PLL) = uA758

EQUIVALENT CIRCUIT

soLvaIam @
oauals

SISVHAW 30
1331

Lt TT
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= = DUAL OPERATIONAL AMPLIFIER
E!!IIIlll!tl"':ESINl'il.E OR DUAL POWER SUPPLY OPERATION

932

DESCRIPTION

The 532 consists of two independent, high gain, internally
frequency compensated operational amplifiers designed
specifically to operate from a single power supply over a
wide range of voltages. Operation from dual power supplies
is also possible and the low power supply current drain is
independent of the magnitude of the power supply voltage.

FEATURES

® INTERNALLY FREQUENCY COMPENSATED FOR
UNITY GAIN

® LARGE DC VOLTAGE GAIN — 100dB

e WIDE BANDWIDTH (UNITY GAIN) — 1MHz
(TEMPERATURE COMPENSATED)

o WIDE POWER SUPPLY RANGE
SINGLE SUPPLY — 3V DC TO 30V DC
OR DUAL SUPPLIES — +1.5V DC TO +15V DC

e VERY LOW SUPPLY CURRENT DRAIN (400uA) —
ESSENTIALLY INDEPENDENT OF SUPPLY
VOLTAGE (1mW/OP AMP AT +5V DC)

® LOW INPUT BIASING CURRENT — 45nA DC
(TEMPERATURE COMPENSATED)

® LOW INPUT OFFSET VOLTAGE — 2mV DC
AND OFFSET CURRENT — 5nA DC

o DIFFERENTIAL INPUT VOLTAGE RANGE EQUAL
TO THE POWER SUPPLY VOLTAGE

® LARGE OUTPUT VOLTAGE — 0V DC TO V* -1.5V
DC SWING

UNIQUE FEATURES

IN THE LINEAR MODE THE INPUT COMMON-MODE
VOLTAGE RANGE INCLUDES GROUND AND THE
OUTPUT VOLTAGE CAN ALSO SWING TO GROUND,
EVEN THOUGH OPERATED FROM ONLY A SINGLE
POWER SUPPLY VOLTAGE.

THE UNITY GAIN CROSS FREQUENCY IS TEMPERA-
TURE COMPENSATED.

THE INPUT BIAS CURRENT IS ALSO TEMPERATURE
COMPENSATED.

532-T,V
LINEAR INTEGRATED CIRCUITS

PIN CONFIGURATION (Top View)

T PACKAGE

. Output A

Inverting Input A
Noninverting Input A
=

Noninverting Input B
. lnverting Input B

. Output B

v+

PNOOP LN

ORDER PART NOS. SE532T/SU532T/NES32T

V PACKAGE

. Output A

. Inverting Input A

. Noninverting input A
. VT

. Noninverting Input b
. Inverting Input B

. Output B

NAVAS

%
ONOOODWNS

ORDER PART NOS. SE532V/SU532V/NE5S32V

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, vt 32V DCor +16V DC
Differential Input Voltage 32v DC
Input Voltage —0.3V DC to +32V DC
Power Dissipation (Note 1)
T Package 680mwW
V Package ) 625mW
Output Short-Circuit to GND (Note 2)

V¥ < 15V DCand Ta = 25°C Continuous
Operating Temperature Range

NE532 0°C to +70°C

SU532 —-25°C to +85°C

SE532 —55°C to +125°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
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DUAL OPERATIONAL AMPLIFIER ® b3z

ELECTRICAL CHARACTERISTICS (V*=+5Vpc and Ta = 25°C Unless Otherwise Noted)

. SE532 SU532, NE532
PARAMETER TEST CONDITIONS UNIT
MIN TYP | MAX [MIN | TYP | MAX

Input Offset Voltage Rs =00 2 5 2 7 | mVpe
Input Bias Current (Note 3)  |1|N(+) — liN(~) 45 300 45 500 | nApc
Input Offset Current NG — HING=) +3 +30 5 50 | nApc
Input Common-Mode Voltage 0. vt-15 0 vt-15 Vpc
Range (Note 4)
Supply Current RL = On All Op Amps 0.4 1 0.4 1 | mApc
Large Signal Voltage Gain RL = 2kQ 100 100 V/mV
Output Voltage Swing RL = 2kQ 0 V*+-15 0 V*+-15 Vpe
Common Mode Rejection pC 85 85 dB
Ratio
Power Supply Rejection DC 100 100 dB
Ratio
Amplifier-to-Amplifier f=1kHz to 20kHz -120 -120 dB
Coupling (Input Referred)
Output Current Source |VINt=+1Vpc, VIN"=0Vpc | 20 40 20 40 mADC
Output Current Sink VIN-=+1Vpc, VINT =0Vpc | 10 20 10 20 mApC

NOTES

1. Derate T package linearly at 4.6mW/°C for ambient temperatures above +25°C. Derate V package at 5mW/°C above 25°C.

2. Short circuits from the output to V* can cause excessive heating and eventual destruction. The maximum output current is approximately
40mA independent of the magnitude of V¥. At values of supply voltage in excess of +15V g, continuous short-circuits can exceed the power
dissipation ratings and cause eventual destruction.

3. The direction of the input current is out of the IC due to the PNP input stage. This current is essentially constant, independent of the state of
the output so no loading change exists on the input lines.

4. The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of the
common-mode voltage range is VT —1.5V, but either or both inputs can go to +30V pc Without damage.

EQUIVALENT CIRCUIT

vto
ISR
T
Q@ a3
_ - @ OUTPUT
INPUTS
= = an
+0O—
[V g 50uA
Q10 Q12
N
i ‘ﬁs
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DUAL OPERATIONAL AMPLIFIER = 532

TYPICAL PERFORMANCE CURVES

SUPPLY CURRENT
4
_ 3
]
£
z
H
2 2
&
]
3
5
g
ER
TA=0°Cto+125°C /’
TA=-66°C
o
) 1 20 30 )
SUPPLY VOLTAGE (VpC)
CURRENT LIMITING
920
EY
7
“8 60
<
£
5 50 ]
i I~
g a0 T~
~_
3 »
-
20
10
0

-56 -36 -16 5 25 45 65 85 105

TEMPERATURE (°C)

COMMON-MODE REJECTION RATIO

128

FREQUENCY (Hz)

120
100
-

@
=
2

5 80
L3
z
Q
=
5

i 80
&
w
o
=
z

§ 40
8

20

°

100 13 10K 100K ™

VOLTAGE GAIN (dB)

INPUT CURRENT (nApg)

Ayor - VOLTAGE GAIN (dB)

INPUT CURRENT

75

50 // d
| Tan e
5
)
o 10 2 0 o
SUPPLY VOLTAGE (Vpc)
VOLTAGE GAIN.
160
Ry =20ka
120
/ R =2ka
P
—
80
a0
o
) 10 2 30 “

SUPPLY VOLTAGE (Vpc)

OPEN LOOP FREQUENCY 'RESPONSE

XL Jrany
i

N
N \
V*=30Vpc AND
\\L -56°C< Tp < +125°C
40

V*=1010 15 Vppe AND
20
-56°C< Tp < +126°C N

u—

N

1 10 100 1K 10K 100K ™ 100
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DUAL OPERATIONAL AMPLIFIER = 532

TYPICAL PREFORMANCE CURVES (Cont'd)

LARGE SIGNAL FREQUENCY RESPONSE

" T 1T

wVoc —
1o

w
i o
v .

10

Vg — OUTPUT SWING (V, )

1K 10K 100K ™

FREQUENCY (Hz}

VOLTAGE FOLLOWER PULSE RESPONSE

4
§ 3 L > 2k Vi=16Vpe —]
Q
5
- / \
E e \
°
s 3
w
g
] 2
2
-
2
H 1
bt
0
0 10 20 30 40

TIME {us)
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SiliNDLES

QUAD 2-INPUT NOR GATE 400]

DESCRIPTION

These basic CMOS gates are constructed with MOS P-
channel and N-channel enhancement-type devices in a
monolithic structure, and find primary use where low
power dissipation and/or high noise immunity is desired.
The combination of these devices and other CMOS NOR,
NAND, and MSI logic functions can account for appre-
ciable package-count savings in various logic configurations.

FEATURES

® DESIGNED TO BE INTERCHANGEABLE WITH
CD4001AE

e POWER DISSIPATION . . . 10 nW TYPICAL

OUTPUT SWING INDEPENDENT OF FAN-OUT
TO OTHER CMOS DEVICES

INPUT RESISTANCE . . . >10'2 Q TYPICAL
INPUT CURRENT . . . <10 pA TYPICAL
INPUT OVER-VOLTAGE PROTECTION
FAN-OUT TO SERIES 54L. GATES . . . 2

PIN CONFIGURATION (Top View)

4001-A
CMOS 4000 SERIES

A PACKAGE

. SE o
o &E .

g | 3A

positive logic: Y = A+B

ABSOLUTE MAXIMUM RATINGS over operating

free-air temperature range (unless otherwise noted)

Supply voltage, Vpp (see Note 1) 15V
Input current (see Note 2) +50 mA
Continuous total dissipation 200 mW
Operating free-air temperature range -40°C to 85°C
Storage temperature range -65°C to 150°C

SCHEMATIC (Each Gate)-

EQUIVALENT OF EACH INPUT
PROTECTIVE NETWORK

VoD

INPUT —— —
250 @
NOM*

Vss

Vop




SIGNETICS QUAD 2-INPUT NOR GATE = 4001

RECOMMENDED OPERATING CONDITIONS

LIMITS
PARAMETER UNIT
MIN TYP MAX
VDD Supply Voltage 3 15 \
" Input Voltage 0 VpD \%
TA Operating free-air temperature -40 85 °c
NOTES:
1. Voltage values are with respect to the Vgg terminal.
2. Input Current continuous at 2500 may be £10mA maximum.,
ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp =5 V
LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . MIN 3.6
VIH High-level input voltage 25°C, MAX 35 \%
. MIN, 25°C 1.5
ViL Low-level input voltage MAX 14 \%
B MIN, 25°C 4.99
, ViL=0. 0=0  yax 4.95
VOH High-level output voltage VIN. 26°C \Y
ViL=V|L max, I0=0 MAX 3.6
_ _ MIN, 25°C 0.01
v Lowiove | Vi =5V, '0=0  Iyax 0.05
ow-level output voltage
o " ? ViH=V in, lp=0 MIN, 25°C, 0.95 \Y
IH IH min, 1o MAX .
Iy Input current Vi=0tobV 25°C 100 nA
MIN -0.45
IOH High-level output current ViL=0, Vo=25V 25°C -0.40 mA
MAX -0.36
MIN 0.45
loL Low-level output current ViH=5V, Vo=0.4V|25°C 0.40 mA
MAX 0.36
. _ MIN, 25°C 05
DD Quiescent supply current Vi=0or5V MAX 15 MA
. TYP.@
CIN Input Capacitance 25°C 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended

operating conditions.

SWITCHING CHARACTERISTICS, Vpp =5V, Ta =25°C

PARAMETER TEST CONDITIONS MIN LITI\ILI;I'S MAX UNIT
et emtn oy i oot owt | - tsr, =200k I
T e o oy | GL=s05r, 7L~ 20040 e
T e e oo | cLe1o5r, nu-20ka e
T T e e e b ouen | cuesosr, nu-zoka AE
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: SIGNETICS QUAD 2-INPUT NOR GATE = 4001

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp = 10 V

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP MAX
. . MIN 7.1
VIH High-level input voltage 25°C, MAX 7 \
. MIN, 25°C 3
ViL Low-level input voltage MAX 29 \%
B B MIN, 25°C 9.99
_ ViL=0, l0=0 MAX 9.95
VOH High-level output voltage MIN. 25°C \
ViL=ViLmax, Ig=0 MAX 7.2
_ B MIN, 25°C 0.01
ViR=10V, ~ 10=0 MAX 0.05
VoL  Low-level output voltage WIN. 25°C \%
ViH =V|H min, I0=0 MAX 29
I Input current Vi=0to 10V 25°C 100 nA
MIN -0.45
10H High-level output current ViL =0, Vo=9.5V | 25°C -0.40 mA
MAX -0.36
MIN 0.60
loL Low-level output current ViH=10V, Vo=05V | 25°C 0.50 mA
MAX 0.40
. B MIN, 25°C 5
IDD Quiescent supply current Vi=0or10V MAX 30 MA
. TYP.@
CiN Input capacitance 25°C 5 pF

+MIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vpp=10V, Ta=25°C

PARAMETER TEST CONDITIONS N LIT“f/lpTS MAX UNIT
B ot o e v s | oo, i s | -
e ey e vt oo o sore, n 0w HE
T T e o ey | oL 190r, - HE
T T e e e, | cL-s0or, AL amia AE




SIGNETICS QUAD 2-INPUT NOR GATE = 4001

PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT

FROM OUTPUT
UNDER TEST

NOTE A: C; includes probe and jig capacitance.

VOLTAGE WAVEFORMS
PULSE WIDTHS

;Q‘I‘(ilsléLEVEL /1 50% 50% .\
/——

tw

LOW-LEVEL -ty ——
PULSE

S

NPUT _J'/

90%
50%
NONINVERTED 10%
ouTPUT
[—— tPLH ———]
l—— tPHL
INVERTED
OUTPUT 0%
50%
10%

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND TRANSITION TIMES

O T s R
£ Y

ov

50%
10%
f——— tPHL ———
ALL PERCENTAGES
ARE WITH RESPECT
T0 Vpp
———tPLH——]
90%
50%

10%

!Tm.»l

L'TLH

NOTES: B. Input pulses are supplied by generators having the following characteristics: Zg,¢ = 50 2, PRR = 10 kHz, t, < 20 ns, t¢ = 20 ns.

C. The waveforms are monitored on an i with the foll

ing characteristics: t, < 10 ns, Rj, = 50 .
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Sinekics

DUAL 4-INPUT NOR GATE ‘4002

DESCRIPTION

These basic CMOS gates are constructed with MOS P-
channel and N-channel enhancement-type devices in a
monolithic structure, and find primary use where low
power dissipation and/or high noise immunity is desired.
The combination of these devices and other CMOS NOR,
NAND, and MSI logic functions can account for appre-
ciable package-count savings in various logic configurations.

FEATURES

® DESIGNED TO BE INTERCHANGEABLE WITH
CD4002AE

® POWER DISSIPATION . . . 10 nW TYPICAL

® OUTPUT SWING INDEPENDENT OF FAN-OUT
TO OTHER CMOS DEVICES

INPUT RESISTANCE . . . >10'2Q TYPICAL
INPUT CURRENT . . . <10 pA TYPICAL
INPUT OVER-VOLTAGE PROTECTION
FAN-OUT TO SERIES 54L GATES . . . 2

4002-A
CMOS 4000 SERIES

PIN CONFIGURATION (Top View)

A PACKAGE
A
1Y E E Vobbp
1A E ;; l 131 2y
18 3] 12] 2D
1c [4] F—Tﬂ 2c
10 [5] ] 28
Y 0 [ = iy
ves [1] 4] v
positive logic: Y = A+B+C+D
NC — No external connection

ABSOLUTE MAXIMUM RATINGS over operating

free-air temperature range (unless otherwise noted)

Supply voltage, Vpp (see Note 1) 15V
Input current (see Note 2) +50 mA
Continuous total dissipation 200 mwW
Operating free-air temperature range -40°C to 85°C

Storage temperature range

SCHEMATIC (Each Gate)

-65°C to 150°C

EQUIVALENT OF EACH INPUT
PROTECTIVE NETWORK

Vobp

INPUT —_———
250 Q
NOM

Vss

INO— | S
INO |
INO— = | I
INO— '_[P




SIGNETICS DUAL 4-INPUT NOR GATE = 4002

RECOMMENDED OPERATING CONDITIONS

. } LIMITS
A PARAMETER UNIT
MIN TYP MAX
VDD Supply voltage 3 15 \"
Vi Input voltage 0 VDD \"
TA Operating free-air temperature -40 85 °c
NOTES:
1. Voltage values are with respect to the Vgg terminal.
2. Input current continuous at 25°C may be 210 mA maximum.
ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp =5 V
' LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . — MIN 3.6
VIH High-level input voltage 25°C, MAX 35 \%
. MIN, 256°C 15
ViL Low-level input voltage MAX 14 \%
_ B MIN, 25°C 4.99
\Y High-level out It e o MAX 4% v
igh-level output voltage
o v Vi mex, 100 MIN, 25°C, 36
_ B MIN, 25°C 0.01
y — | Vin=sV.,  10=0 MAX 005 |
ow-level output voltage
o N TRV MIN, 25°C, 095
IH IH . 10 MAX . \
I Input current Vi=0to5V 25°C 100 nA
MIN -0.45
lOH High-level output current ViL =0, Vp=25V | 25°C -0.40 mA
MAX -0.36
MIN 0.45
loL Low-level output current ViH=5V, Vo =04V | 25°C 0.40 mA
MAX 0.36
) _ MIN, 25°C 05
IpD Quiescent supply current Vi=0or5V MAX 15 MA
CIN Input capacitance 'ZI'EYOF(‘: @ 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended

operating conditions.

SWITCHING CHARACTERISTICS, vpp=5V, Ta=25°C

PARAMETER TEST CONDITIONS WiTN Ll.erg;'S AKX UNIT
it proenton v o1 vt w15, 200k HE
T e o oo | CL=505, - 2000 ]
T T e o o | oL 8ok, a0 AL
T Tt e oretmes e [ osn i e
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SIGNETICS DUAL 4-INPUT NOR GATE = 4002

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp = 10 V

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP MAX
. . MIN 71 :
v } .
H High-level input voltage 25°C, MAX 7 \% J
, MIN, 25°C 3 ‘
ViL Low-level input voltage MAX 29 \% |
_ _ MIN, 25°C 9.99 ;
v High-level output volt e o MAX 9.9 v
igh-level output voltage
or ’ ViL=ViLmax, Io=0 MIN'ZBOC' 7.2
1L L + 10 MAX -
B _ MIN, 25°C 0.01
v Low-level output volt Y. Tt MAX 005 %
ow-level output voltage
o ? ViH = V|H min, I0=0 MIN, 25°C, 29
IH 1H . 10 MAX .
I Input current V)=0to 10V 25°C 100 nA
MIN -0.45
IOH High-level output current ViL=0, Vo=95V | 25°C -0.40 mA
- MAX -0.36 7 '
MIN 0.60
loL Low-level output current ViH=10V, Vo=05V | 25°C 0.50 mA
MAX 0.40
. B MIN, 25°C 5
IDD Quiescent supply current Vi=0ori0V MAX 30 MA
CIN Input capacitance ;;,PC e 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vvpp=10V, Ta=25°C

PARAMETER TEST CONDITIONS MIN L_:_“\I:LTS MAX UNIT
e aE
e et e oo | oL s, 200 I
T T e e s e e - HIE
T T e TS | Guesoor, -2 HE




SIGNETICS DUAL 4-INPUT NOR GATE = 4002

PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT

FROM OUTPUT
UNDER TEST

NOTE A: C_ includes probe and jig capacitance.

VOLTAGE WAVEFORMS
PULSE WIDTHS

HIGH-LEVEL _ﬂ \
PULSE

LOW-LEVEL [ty ———
PULSE ! 50% 50%

NOTES: B.

VOLTAGE WAVEFORMS

PROPAGATION DELAY AND TRANSIT!ON TIMES

]

—_—— - — — — — — VDD
90%\
50%
10%

90% 90%

ov

lTLN—>| lq‘lTHl.

50% 50%

90%
A 50%
INPUT
NONINVERTED 10%
OUTPUT
l@——tpLH
INVERTED
OUTPUT

10%
e tPHL ———

ALL PERCENTAGES
ARE WITH RESPECT
TO VpD

f————tPLH——8»]

50%

10%

10%

la—— tPHL
90% 90%

50%

'THL—DI

L—'TLH

Input pulses are supplied by generators having the following characteristics:

The waveforms are monitored on an oscilloscope with the following characteristics:

2oyt =50 £, PRR = 10 kHz, t, < 20 ns, t5 = 20 ns.

t, < 10 ns, Rjy = 50 Q.
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PAIR PLUS INVERTER

Ei!lﬂl!tiﬂﬁ DUAL COMPLEMENTARY | 4007

4007-A
CMOS 4000 SERIES
DESCRIPTION PIN CONFIGURATION (Top View)
The 4007 special purpose device is comprised of three N- A PACKAGE

channel and three P-channel enhancement-type transistors
packaged to provide various degrees of access to each pair
of N-channel and P-channel transistors. These versatile de-
vices are useful in inverter circuits, pulse shapers, linear
amplifiers, high-input-impedance amplifiers, threshold de- 1DPE
tectors, transmission gating, and functional gating.

“] Voo
1SPEﬂ 4 || L 13] 20p
FEATURES ‘AE — 12| 3y
. ggi:)%r;l:g TO BE INTERCHANGEABLE WITH 1on[3] F l_ T ase
|

N\

e POWER DISSIPATION . . . 10 nW TYPICAL 10N 5] ITT 1] 3a
e OUTPUT SWING INDEPENDENT OF FAN-OUT 2[F] 5] asn

TO OTHER CMOS DEVICES L]
e INPUT RESISTANCE . . . >1012 Q TYPICAL vss [7}— =] 20n
e INPUT CURRENT . . . <10 pA TYPICAL

positive logic with SP connected to Vpp,

e INPUT OVER-VOLTAGE PROTECTION 5P t0 DN (deslgnated “¥*), SNt Voo
e FAN-OUT TO SERIES 54L GATES: ... 2 VoA

RECOMMENDED OPERATING CONDITIONS

LIMITS ABSOLUTE MAXIMUM RATINGS over operating
PARAMETER MIN __MAX UNIT free-air temperature range (unless otherwise noted)
Vpp  Supply Voltage 3 15 \4 Supply voltage, Vpp (see Note 1) 15V
v, Input Voltage 0 Vpp \ Input current (see Note 2) +50 mA
. . Continuous total dissipation 200 mW
Ta Operating Free-air 40 85! °c Operating free-air temperature range -40°C to 85°C
Temperature Storage temperature range -65°C to 150°C
NOTES
1. Voltage values are with respect to the Vgg terminal. SCHEMATIC
2. Input current continuous at 25°C may be £10 mA maximum.
EQUIVALENT OF EACH INPUT . 25 Voo

PROTECTIVE NETWORK

% P
VDD P P
1DP 2pP
1A 2A 3A 3y
DN 20N
N N N
INPUT ——

250 Q
NOM

Vss 1SN 25N Vs
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SIGNETICS DUAL COMPLEMENTARY PAIR PLUS INVERTER = 4007

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp = 5V (see Note 2)

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . MIN 3.6
VIH ngh-level input voltage 25°C, MAX 35 \%
. MIN, 25°C 1.5
ViL Low-level input voltage MAX 1.4 \%
MIN, 25°C 4.99
. ViL=o, lo=0 MAX 4.95
VOH High-level output voltage VIN. 25°C Vv
ViL=ViLmax, Ig=0 MAX 3.6
MIN, 25°C 0.01
ViH=5V, lo=0 MAX 0.05
VoL Low-level output voltage VI 26°C \
ViH=V|H min, I0=0 MAX 0.95
I Input current Vi=0to5V 25°C 100 nA
MIN -1.3
I0H High-level output current ViL=0, Vo=25V | 25°C -1.1 mA
MAX -0.9
MIN 0.45
loL Low-level output current ViH=5V, Vo=04V | 25°C 0.40 mA
MAX 0.36
0
DD Quiescent supply current Vi-0or5V mx\‘x %C 0.5 MA
CIN Input capacitance 25°C ‘ 5 pF

tMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vpp =5V, Ta = 25°C (see Note 2)

PARAMETER TEST CONDITIONS MiN L!‘_Nggs MAX UNIT
et rmmin ey e owoigiost st | o rapr, -0k Ak
et et s e o oot cusoor, ko HE
e U HE
B A PR |

*tpLH = Propagation delay time, low-to-high-level output
tpH L = Propagation delay time, high-to-low-level output
tTH = Transition time, low-to-high-level output
tTHL = Transition time, high-to-low-level output

NOTE 2: All measurements are made with each pair of transistors connected to form an inverter as shown in the following table:

PINS CONNECTED TOGETHER FUNCTION
2,11 and 14 Vpp
4,7,and 9 Vss
1and 5 Output of Inverter 1
8 and 13 Output of Inverter 2
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SIGNETICS DUAL COMPLEMENTARY PAIR PLUS INVERTER = 4007

ELECTRICAL CHARACTERISTICSat specified free-air temperature, Vpp = 10V (see Note 2)

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN | TYP | MAX
. . MIN 7.1 v !
\ High-level |
H igh-level input voltage 25°C, MAX \ %
i
. MIN, 25°C 3
\ Low-level t volt. ’
IL ow-level input voltage MAX 29 v
_ ~ MIN, 25°C 9.99 v
. viL=o. lo=0 MAX 9.95 \
VOH High-level output voltage 5 v
ViL=ViLmax, Igo=0 MIN, 25°C, 7.2
MAX
_ _ MIN, 25°C 0.01
ViH=10V,  10=0 MAX 0.05
VoL  Low-level output voltage \
ViH = V|H min, I0=0 MIN, 25°C, 29
I Input current Vi=0to 10V 25°C 100 nA
MIN -0.65
lOH High-level output current ViL=0, Vo=9.5V | 25°C -0.55 mA
MAX -0.45
MIN 1.2
loL Low-level output current Vig=10V, Vo=05V | 25°C 1 mA
MAX 0.8
. B MIN, 25°C 1
IDD Quiescent supply current Vi=0or10V MAX 30 MA
CiN Input capacitance 25°C 5 pF

tMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vpp =10V, Ta = 25°C (see Note 2)

LIMITS
PARAMETER TEST CONDITIONS MiN TYP | MAX UNIT
tpLH Propagation delay time, low-to-high-level output _ 50
= F Rp =200k
tpHL Propagation delay time, high-to-low-level output CL=15pF, L Q2 50 ns
tpLH Propagation delay time, fow-to-high-level output _ F R = 125
= =200 k2
tpHL Propagation delay time, high-to-low-level output CL=50pF, L 125 ns
tTLH Transition time, low-to-high-level output _ F _ 50
= , Ry =200 k ns
tTHL Transition time, high-to-low-level output CL=15p L Q 50
tTLH Transition time, low-to-high-level output _ _ 120
Cp =50pF R =200 k2
tTHL Transition time, high-to-low-level output L PF. L 120 .
*tpLH = Propagation delay time, low-to-high-level output
tpyL = Propagation delay time, high-to-low-level output
tTLH = Transition time, low-to-high-level output

tTHL = Transition time, high-to-low-level output

NOTE 2: All measurements are made with each pair of transistors connected to form an inverter as shown in the following table:

PINS CONNECTED TOGETHER FUNCTION
2,11 and 14 VDD
4,7 and 9 VSS
1 and 5 Output of Inverter 1
8 and 13 Output of Inverter 2
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SIGNETICS DUAL COMPLEMENTARY PAIR PLUS INVERTER = 4007

PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT VOLTAGE WAVEFORMS
PULSE WIDTHS

FROM OUTPUT
UNDER TEST

w

HIGH-LEVEL /| 50% 50% -\
RL ICL PULSE

= = LOW-LEVEL [ tw——
PULSE N 50% 50%

NOTE A: Cj includes probe and jig capacitance.

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND TRANSITION TIMES

] 7

90% 30% -

50% 50%
) \\m
INPUT

tTLH—»‘ lq-mﬂ.

920% 90%

ov

50% 50%

NONINVERTED 10% 10%
OUTPUT
lt—— tpLH et tPHL —— ]

j——— tPHL [———tPLH———]
INVERTED
OUTPUT 90% 90%
50% 50% ]
10% 10%

tTHL~—' L—mu

NOTES: B. Inputpulses are supplied by generators having the following characteristics: Zg,¢ =50 £, PRR = 10 kHz, t, < 20 ns, t = 20 ns.

ALL PERCENTAGES
ARE WITH RESPECT
TO VpbD

C. The waveforms are monitored on an oscilloscope with the following characteristics: t, < 10 ns, Rj, = 50 Q.
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Ei!llllltiﬂﬁ QUAD 2-INPUT NAND GATE| A1 1

4011-A
CMOS 4000 SERIES 5
i

DESCRIPTION PIN CONFIGURATION (Top View) ‘
These basic CMOS gates are constructed with MOS P- A PACKAGE
channel and N-channel enhancement-type devices in a
monolithic structure, and find primary use where low
power dissipation and/or high noise immunity is desired. \J—

The combination of these devices and other CMOS NOR, A E
NAND, and MSI logic functions can account for appre-

4] Voo
ciable package-count savings in various logic configurations. 1B E 13| 4B
1Y E w 12| 4A

ZYE

FEATURES
Vss E E 3A
® DESIGNED TO BE INTERCHANGEABLE WITH
CD4011AE positive fogic: Y = AB
® POWER DISSIPATION . . . 10 nW TYPICAL
® OUTPUT SWING INDEPENDENT OF FAN-OUT
TO OTHER CMOS DEVICES
® [NPUT RESISTANCE . . . >10'2Q TYPICAL ABSOLUTE MAXIMUM RATINGS over operating
® INPUT CURRENT . . . <10 pA TYPICAL free-air temperature range (unless otherwise noted)
e INPUT OVER-VOLTAGE PROTECTION Supply voltage, Vpp (see Note 1) 15V
® FAN-OUT TO SERIES 54L GATES . . . 2 Input current (see Note 2) +50 mA
Continuous total dissipation 200 mW
Operating free-air temperature range -40°C to 85°C
Storage temperature range -65°C to 150°C

SCHEMATIC (Each Gate)

Voo vVop

EQUIVALENT OF EACH INPUT
PROTECTIVE NETWORK

Vbp

INPUT —— —
250
NOM

Vss




SIGNETICS QUAD 2-INPUT NAND GATE = 4011

RECOMMENDED OPERATING CONDITIONS

LIMITS
PARAMETER UNIT
MIN TYP MAX
VDD Supply voltage 3 15 v
Vi Input voltage 0 VDD \%
TA Operating free-air temperature -40 85 °c
ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp = 5 V
LIMITS
+
PARAMETER TEST CONDITIONS MINTTYP |MAX UNIT
. . MIN 3.6
ViH High-level input voltage 25°C, MAX 35 \
. MIN, 25°C 1.5
ViL Low-level input voltage MAX 1.4 \
O
ViL=0, I0=0 MIN, 25°C 4.99
. MAX 4.95
VoH  High-level output voltage S \
ViL=ViLmax, Ip=0 MIN, 25°C, 3.6
IL=ViL . 10 MAX -
Cl
VIH=5V, I0=0 MIN, 25°C 0.01
MAX 0.05
VoL  Low-level output voltage 5 \
. MIN, 25°C,
ViH = V|H min, I0=0 MAX 0.95
I Input current Vi=0to5V 25°C 100 nA
MIN -0.45
loH High-level output current ViL=0, Vo=25V | 25°C -0.40 mA
MAX -0.36
MIN 0.45
oL Low-level output current VIH=5V, Vo=04V | 25°C 0.40 mA
MAX - 0.36
. _ MIN, 25°C 0.5
Ipp Quiescent supply current Vi=0or5V MAX 15 uA
P.
CIN Input capacitance ;5Y°C e 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended

operating conditions.

SWITCHING CHARACTERISTICS, Vpp=5V,Ta=25°C

PARAMETER TEST CONDITIONS MIN LITIVS;'S MAX UNIT
it romnin dty i owio it out | 16, =200k Ik
e Ak
e L e
oo e oo o | 200 =
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SIGNETICS QUAD 2-INPUT NAND GATE = 4011

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp = 10 V

LIMITS t
PARAMETER TEST CONDITIONST UNIT :
MIN TYP | MAX !
i
) ) MIN 7.1 i
VIH High-level input voltage ZSQC, MAX 7 \V; ‘?
i
. MIN, 25°C 3 i
ViL Low-level input voltage MAX 29 \% '
B B MIN, 25°C 9.99
A ViL=0. lo=0 MAX 9.95
VOoH High-level output voltage MIN. 26°C \%
ViL=ViLmax, I0o=0 MAX 7.2
_ B MIN, 25°C 0.01
Vig=10V,  10=0 MAX 0.05
VoL Low-level output voltage MIN. 25°C \%
VIH=V|H min, I0=0 MAX 2.9
1] Input current Vi=0to 10V 25°C 100 nA
MIN -0.45
10H High-level output current ViL=0, Vo=95V | 25°C -0.40 mA
MAX -0.36
MIN 0.60
loL Low-level output current ViH=10V, Vo=05V | 25°C 0.50 mA
MAX 0.40
) _ MIN, 25°C ' 5
DD Quiescent supply current Vi=0or 10V MAX 30 UA
. TYP. @
CIN Input capacitance 25°C 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vpp =10V, Ta = 25°C

PARAMETER TEST CONDITIONS ViIN Ll,l_“f{l:s MAX UNIT
ot oo st o ottt o | o<, - 2nva 5]
e A AE
o Trnsition i, high tolowovel output CL=15pF.  RL=200kD o | ™
TTe. Transtion s, high o lowavel utpot CL=50pF,  RL=200kQ %0 | ™
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SIGNETICS QUAD 2-INPUT NAND GATE = 4011

PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT VOLTAGE WAVEFORMS
PULSE WIDTHS

FROM OUTPUT

UNDER TEST m
HIGH-LEVEL /
ULS!

50% 50%

R I oL PULSE .
w
— = et tyy——]

= = LOW-LEVEL
PULSE \ 50% 50%

NOTE A: Cj includes probe and jig capacitance.

N—
—

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND TRANSITION TIMES

tr4>| EwA—‘
———— e — — — — VDD
\‘uo%

tTLH—»‘ l‘—‘THL

90% 90%
50% 50%
NONINVERTED 10% 10%
[——— tPHL

ouTPUT
[<—— tPLH

“— tPHL j¢———1PLH
INVERTED
QUTPUT 20% 50%
50%

50%

ALL PERCENTAGES
ARE WITH RESPECT
TO Vpp

10%

10%
m«.’l Lvmn

NOTES: B. Input pulses are supplied by generators having the following characteristics: Zg,¢ = 50 2, PRR = 10 kHz, t, < 20 ns, t¢ = 20 ns.

C. The waveforms are monitored on an oscilloscope with the following characteristics: t, < 10 ns, Rj, = 50 Q.
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SiNoLics

DUAL 4-INPUT NAND GATE|40] 2

DESCRIPTION

These basic CMOS gates are constructed with MOS P-
channel and N-channel enhancement-type devices in a
monolithic structure, and find primaryf use where low
power dissipation and/or high noise immunity is desired.
The combination of these devices and other CMOS NOR,
NAND, and MSI logic functions can account for appre-
ciable package-count savings in various logic configurations.

FEATURES

® DESIGNED TO BE INTERCHANGEABLE WITH
CD4012AE

® POWER DISSIPATION . . . 10 nW TYPICAL

® OUTPUT SWING INDEPENDENT OF FAN-OUT
TO OTHER CMOS DEVICES

INPUT RESISTANCE . . . >10'2 Q TYPICAL
INPUT CURRENT . . . <10pA TYPICAL
INPUT OVER-VOLTAGE PROTECTION
FAN-OUT TO SERIES 54L GATES . . . 2

4012-A
CMOS 4000 SERIES

PIN CONFIGURATION (Top View)

A PACKAGE
\J
L E E Vbbb
1a 2] 5 | 3] 2v
1B E—rr 12| 2D
1¢ 4] 1| 2¢
1D é JE 28
NC E '°C E] 2A
Vss E E] NC
positive logic: Y = ABCD
NC—No internal connection

ABSOLUTE MAXIMUM RATINGS over operating

free-air temperature range (unless otherwise noted)

Supply voltage, Vpp (see Note 1) 15V
Input current (see Note 2) 50 mA
Continuous total dissipation 200 mW
Operating free-air temperature range -40°C t0 85°C

Storage temperature range -65°C to 150°C

SCHEMATIC (Each Gate)

EQUIVALENT OF EACH INPUT
PROTECTIVE NETWORK

Vbbb

INPUT —_———
250 Q
NOM

Vss

VDD

]

—Er HEr e
ouTt

INO- -
INO— -
INO |
INO— —

P
N
N
N
N

Ss




SIGNETICS DUAL 4-INPUT NAND GATE = 4012

RECOMMENDED OPERATING CONDITIONS

LIMITS
PARAMETER UNIT
MIN TYP MAX
VpD Supply voltage 3 15 \
Vi Input voltage 0 VDD \
TA Operating free-air temperature -40 85 - °c
NOTES:
1. Voltage values are with respect to the Vgg terminal.
2. Input current continuous at 25°C may be £10 mA maximum,
ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp =5 V
' LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. MIN 3.6
VIH High-level input voltage 25°C, MAX 35 \%
; MIN, 25°C 15
ViL Low-level input voltage MAX 14 \Y
MIN, 25°C 4.99
v e o | ViL=0, 10=0 MAX 4.95 v
igh-level output voltage
o ? i ’ ViL=ViLm lo=0 MIN, 25°C, 3.6
_ MIN, 25°C 0.01
v Lowiow | ViH=5V, '0=0 MAX 0.05 v
ow-level output voltage
o ° ’ Viy = V|H min, I0=0 MIN, 25°C, 0.95
IH IH . 10 MAX -
] Input current Vi=0to5V 25°C 100 nA
MIN -0.45
I0OH High-level output current ViL=0, Vo=25V | 25°C -0.40 mA
MAX -0.36
MIN 0.45
loL Low-level output current ViH=5V, Vpo=04V 25°C 0.40 mA
MAX 0.36
. _ MIN, 25°C 05 |
DD Quiescent supply current Vi=0or5V MAX 15 uA
. TYP. @
CiN Input capacitance 25°C 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended

operating conditions.

SWITCHING CHARACTERISTICS, Vpp =5V, Ta = 25°C

PARAMETER TESTCONDITIONS ViN LI.I_NLI:.S MAX UNIT
e A
e e oo | U500, nL-20k0 AE
T T e et ot i teen, nu-aoka HE
T T e et et oisoon, -0k ol
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SIGNETICS DUAL 4-INPUT NAND GATE = 4012

ELECTRICAL CHARACTERISTICS at specified free-air temperatﬁre, Vpp=10V

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . MIN 7.1 i
ViH High-level input voltage 25°C, MAX 7 \Y% ‘i
. MIN, 25°C 3 !
v ! '
L Low-level input voltage MAX 29 \%
B _ MIN, 25°C 9.99
, ViL=o. '0=0 MAX 9.95
VOH High-level output voltage MIN. 25°C \Y
ViL=ViLmax, Ig=0 MAX 7.2
_ B MIN, 25°C 0.01
ViH=10V, lo=0 MAX 0.05
VoL Low-level output voltage VIN. 25°C \%
ViH=ViH min, I0=0 MAX 2.9
1] Input current Vi=0to 10V 25°C 100 nA
MIN -0.45
10H High-level output current ViL=0, Vo=95V | 25°C -0.40 mA
MAX -0.36
MIN 0.60
loL Low-level output current ViH=10V, Vo=0.5V | 25°C 0.50 mA
MAX 0.40
) _ MIN, 25°C 5
IpD Quiescent supply current Vi=0or10V MAX 30 MA
. TYP. @
CiN Input capacitance 25°C 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vpp=10V, Ta=25°C

PARAMETER TEST CONDITIONS MIN L_||_“$LTS MAX UNIT
i gt day e oo it | g, <200k Ee
T e v ot oo | CL~ 5097, L~ 2010 R
T bt e e e v, i |
T T e e o ooy ec-s00r, L -amia E




SIGNETICS DUAL 4-INPUT NAND GATE = 4012

PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT VOLTAGE WAVEFORMS
PULSE WIDTHS

HIGH-LEVEL ﬁ
RL I oL PULSE "

3 = LOW-LEVEL w
S I

NOTE A: Ci includes probe and jig capacitance.

FROM QUTPUT
UNDER TEST

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND TRANSITION TIMES

;1% - {ﬁ_ _______

90% 90%
50% 50%
NONINVERTED 10% 10%
OUTPUT
hg——— tPLH ——— ] [ PPHL ——~
ALL PERCENTAGES
ARE WITH RESPECT
TO Vpp
L——— tPHL ——— tPLH———]
INVERTED
ouTPUT 20% 90%
50% 50%
10% 10%

NOTES: B. Input puises are supplied by generators having the following characteristics: Zg,¢ = 50 2, PRR = 10 kH2, t, < 20 ns, tf = 20 ns.

C. The waveforms are monitored on an oscilloscope with the following characteristics: t, < 10 ns, Rj, = 50 2.
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SiNDLiCS

TRIPLE 3-INPUT NAND GATE |4023

DESCRIPTION

These CMOS gates are constructed with MOS P-channel and
N-channel enhancement-type devices in a monolithic struc-
ture, and find primary use where low power dissipation
and/or high noise immunity is desired. The combination of
these devices and other CMOS NOR, NAND, and MSI logic
functions can account for appreciable package-count sav-
ings in various logic configurations.

FEATURES

® DESIGNED TO BE INTERCHANGEABLE WITH
CD4023A

& POWER DISSIPATION ... 10 nW TYPICAL

OUTPUT SWING INDEPENDENT OF FAN-OUT TO
OTHER CMOS DEVICES

INPUT RESISTANCE . ..> 1012 Q TYPICAL
INPUT CURRENT ... <10 pA TYPICAL
INPUT OVER-VOLTAGE PROTECTION
FAN-OUT TO SERIES 54L GATES ... 2

4023-A
CMOS 4000 SERIES

PIN CONFIGURATION (Top View)

A PACKAGE
-/
18 E BIES
2a [3 12| 38
28 [ 1] 3a
2¢ [ (0] sy
2v [& FI_E 1Y
Vss [7] j__zl 1c

positive logic: Y = ABC

ABSOLUTE MAXIMUM RATINGS  over operating

free-air temperature range (unless otherwise noted)

Supply voltage, Vpp (see Note 1) 15V
Input current (see Note 2) +50 mA
Continuous total dissipation 200 mW

-40°C to 85°C
-65°C to 150°C

Operating free-air temperature range
Storage temperature range

SCHEMATIC (each gate)

EQUIVALENT OF EACH INPUT
PROTECTIVE NETWORK

Voo

INPUT —_—
250 &
NOM

Vss

Vbp

= R R

O ouT
INO— | U
INO a | BN

wo————— 4
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SIGNETICS TRIPLE 3-INPUT NAND GATE = 4023

RECOMMENDED OPERATING CONDITIONS

LIMITS
PARAMETER UNIT
MIN TYP MAX
VDD Supply voltage 3 15 \%
V| Input voltage 0 VDD \%
TA Operating free-air temperature -40 85 °c
NOTES:
1. Voltage values are with respect to the VSS terminal.
2. Input current continuous at 25°C may be = 10 mA maximum.
ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp =5 V
LIMITS
PARAMETER TEST cONDITIONST UNIT
: MIN | TYP MAX
. . MIN 3.6
VIH High-level input voltage 25°C, MAX 35 \%
. MIN, 25°C 1.5
ViL Low-level input voltage MAX 14 \Y%
MIN, 25°C 4.99
v oo | ViL=0, lo=0 MAX 4.95 v
igh-level output voltage
o A IV 10=0 MIN, 25°C 36
”_ IL max, O MAX .
MIN, 25°C 0.01
y . | ViH=sV,  10=0 MAX 005 |
ow-level output voltage
o ’ ’ ViH=V in, Io=0 MIN, 25°C 0.95
IH {Hmin, IQ MAX R
I Input current Vi=0to5V 25°C 100 nA
MIN -0.45
lIoH High-level output current ViL=0, Vo=25V | 25°C -0.40 mA
MAX -0.36
MIN 0.45
loL Low-level output current ViH=5V, Vo=04V | 25°C 0.40 mA
MAX 0.36
) _ MIN, 25°C 05
IDD Quiescent supply current Vi=0or5V MAX 15 uA
. TYP@
CiN Input Capacitance 25°C 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vpp=5V, Ta=25°C

PARAMETER TEST CONDITIONS MIN L!I_“ggs MAX UNIT
e |
T o T s |
T T e oo | cL190%, L~ 2000 HE
T T e oo [ocsor -2 ]
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SIGNETICS TRIPLE 3-INPUT NAND GATE = 4023

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp = 10 V

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . MIN 7.1
ViH High-level input voltage 25°C, MAX \
; MIN, 25°C 3
ViL Low-level input voltage MAX 29 \%
B _ MIN, 25°C 9.99
_ ViL=o. lo=0 MAX 9.95
VoH  High-level output voltage MIN. 25°C \%
ViL=ViLmax, lp=0 MAX 7.2
B B MIN, 25°C 0.01
ViH=10V. lo=0 MAX 0.05
VoL Low-level output voltage VIN. 25°C \%
VIH=V|H min, I0=0 MAX 2.9
I Input current Vi=0to 10V 25°C 100 nA
MIN -0.45
loH High-level output current ViL=0, V=95V | 25°C -0.40 mA
MAX -0.36
MIN 0.6
loL Low-level output current ViH=10V, Vo=05V 25°C 0.5 mA
MAX 0.4
. _ MIN, 25°C 5
IDD Quiescent supply current Vi=0or 10V MAX 30 MA
. TYP.@
CiN Input Capacitance 26°C 5 pF

TMIN and MAX at the right hand side of the test conditions column refer to the respective values of temperature specified under recommended

operating conditions.

SWITCHING CHARACTERISTICS, vpp=10V, Ta=25°C

PARAMETER TEST CONDITIONS VIN L.II_“\A,LTS MIAX UNIT
L poewin el e ool it | Gy e, -0 2|
e e | OL-505F, L= 2010 HE
P S R HE
T T i | eumsose, L -amia =
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Silnetics

TRIPLE 3-INPUT NOR GATE l4025

DESCRIPTION

These CMOS gates are constructed with MOS P-channel and
N-channel enhancement-type devices in a monolithic struc-
ture, and find primary use where low power dissipation
and/or high noise immunity is desired. The combination of
these devices and other CMOS NOR, NAND, and MSI logic
functions can account for appreciable package-count sav-
ings in various logic configurations.

FEATURES

e DESIGNED TO BE INTERCHANGEABLE WITH
CD4025A

® POWER DISSIPATION ... 10 nW TYPICAL

OUTPUT SWING INDEPENDENT OF FAN-OUT TO
OTHER CMOS DEVICES

INPUT RESISTANCE ...> 10120 TYPICAL
INPUT CURRENT ... < 10 pA TYPICAL
INPUT OVER-VOLTAGE PROTECTION
FAN-OUT TO SERIES 54L GATES ... 2

EQUIVALENT OF EACH INPUT
PROTECTIVE NETWORK

Vob

INPUT AAA P

7-24

4025-A
CMOS 4000 SERIES

PIN CONFIGURATION (Top View)

A PACKAGE
1 [ h <] Voo
18 [2] 3] 3c
2a [3] 2] 38
28 [4] (1] 3a
2c [5] 0] av
2v [s] (o] v
Ves 7] ’Z| 1c
positive logic: Y = A+B+C

ABSOLUTE MAXIMUM RATINGS over operating

free-air temperature range (unless otherwise noted)

Supply voltage, Vpp (see Note 1) 15V
Input current (see Note 2) +50 mA
Continuous total dissipation 200 mW

-40°C to 85°C
-65°C to 150°C

Operating free-air temperature range
Storage temperature range

SCHEMATIC (each gate)

Voo

IN O | P

N O s | EZ

IN O 2 | P
O 0ouT

] VB | o




SIGNETICS TRIPLE 3-INPUT NOR GATE = 4025

RECOMMENDED OPERATING CONDITIONS

LIMITS
PARAMETER UNIT
MIN TYP MAX
VpD Supply voltage 3 15 \Y%
\7 Input voltage 0 VDD \
TA Operating free-air temperature -40 85 °c
NOTES:
1. Voltage values are with respect to the Vss terminal,
2. Input current continuous at 25°C may be £ 10 mA maximum.
ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp =5 V
LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . MIN 3.6
ViH High-level input voltage 25°C, MAX 35 \Y2
. MIN, 25°C 15
ViL Low-level input voltage MAX 14 \%
_ _ MIN, 25°C 4.99
_ ViL=0. lo=0 MAX 4.95
VOH  High-level output voltage MIN. 25°C \
Vip=V|Lmax, lg=0 MAX 3.6
_ _ MIN, 25°C 0.01
VIH=5V, lo=0 MAX 0.05
VoL Low-level output voltage MIN. 25°C \
ViH=V{|H min, Ig=0 MAX 0.95
Iy Input current Vi=0to5V 25°C 100 nA
MIN -0.45
loH High-level output current ViL=0, Vo=25V | 25°C -0.40 mA
MAX -0.36
MIN 0.45
loL Low-level output current ViH=5V, Vo=04V | 25°C 0.40 mA
MAX 0.36
. _ MIN, 25°C 0.5
IDD Quiescent supply current Vi=0or5V MAX 15 MA
. TYP. @
CiN Input Capacitance 25°C 5 pF

1MIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended

operating conditions.

SWITCHING CHARACTERISTICS, vpp=5V, Ta=25°C

PARAMETER TEST CONDITIONS MIN L!rMY':S MAX UNIT
et ot e v to o e | o ragr, -0k HE
e o o ot oot | oL-o00f, - 200k0 |
T i e vt e o | o toor, -z o |
T vt e et [ oL, o AE
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SIGNETICS TRIPLE 3-INPUT NOR GATE = 4025

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp = 10 V

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
MIN 71
- . \
ViH High-level input voltage 25°C, MAX 7 \%
. MIN, 25°C 3
ViL Low-level input voltage MAX 29 \%
_ B MIN, 25°C 9.99
v e o | ViL=0, lo=0 MAX 9.95 v
igh-level output voltage
or - i ’ ViL = ViLmax, lop=0 MIN, 25°C 7.2
MIN, 25°C 0.01
v Lowiow | Vin=10V,  ig=0 MAX 0.05 v
ow-level output voltage
o ° ? VIH=V in, =0 WiN, 25°C 2.9
IH IH min, 10 MAX .
1y Input current V=0t 10V 25°C 100 nA
MIN -0.45
loH High-level output current | V| =0, Vo=95V 25°C -0.40 mA
MAX -0.36
MIN 0.6
loL Low-level output current Vig=10V, Vo =05V | 25°C 0.5 mA
MAX 04
. _ MIN, 25°C 5
DD Quiescent supply current Vi=0or10V MAX 30 MA
Y
CiN Input Capacitance ;50'::@ 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, vpp =10V, Ta = 25°C

PARAMETER TEST CONDITIONS N L!erYII';I'S MAX UNIT
et promnin ey e owte oo | o160 -k HE
Do et e e ot s, a0k HE
T T e oretig e o e oo HE
Rl EE TR |
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Sinetics

DUAL J-K FLIP-FLOP | 4027

DESCRIPTION

The 4027 is a dual J-K-type transition-operated master-
slave flip-flop with buffered outputs, independent direct
overriding preset and clear inputs, and J, K, and clock
inputs. While the clock is low, the data at the J and K in-
puts is entered into the master section which is isolated
from the slave section. On the rising transition of the clock,
the J and K inputs are disabled and data previously set up
in the master section is transferred to the slave section.
Circuit logic for various input configurations is shown in
the function table.

Presetting and clearing are independent of the clock and
are accomplished by a high-level voltage at the respective
input. The Q output is complementary to the Q output
except for the nonstable situation that exists when both
preset and clear inputs are simultaneously high.

FEATURES

e DESIGNED TO BE INTERCHANGEABLE WITH
CD4027AE

® POWER DISSIPATION . . . 50 nW TYPICAL

® OUTPUT SWING INDEPENDENT OF FAN-OUT
TO OTHER CMOS DEVICES

® TOGGLE RATE . .. 8 MHz TYPICAL
ATVpp=10V

e INPUT RESISTANCE . . . >1012 Q TYPICAL
e [NPUT OVER-VOLTAGE PROTECTION

e FANOUT TO SERIES 54L GATES ... 2
FUNCTION TABLE (each flip-flop)

4027-8
CMOS 4000 SERIES

PIN CONFIGURATION (Top View)

B PACKAGE

1a [1 o™, E VpDp
18 [ZHGe,a* 5] 20
1ck [3] —11] 20
cLR E‘—‘ 1s] 2cx
1 [¢] 2] cLR
1 [¢] e 1] 2«
wr H a o 0] 20

Vss E I——IB 2PR

INPUTS OUTPUTS
PRESET CLEAR Ck J K| a a
H L X X X |H L
L H X X X H
H H X X X |w H*
L L t L L |Q Qg
L L + H L I|H L
L L + L H|L H
L L + H H | TOGGLE
L L L X X |Qo Qo

H = high level (steady-state, L = low level (steady-state)

X = irrelevant, 1 = transition from low to high level

Qg = the level of Q before the indicated steady-state input condi-

tions were established.
TOGGLE: Each output changes to the complement of its previous
level on each 1 clock transition.
*This configuration is nonstable; that is, it will not persist when
preset and clear inputs return to their inactive (low) level.

positive logic: see function table

ABSOLUTE MAXIMUM RATINGS over operating

free-air temperature range (unless otherwise noted)

Supply voltage, Vpp (see Note 1) 15V
Input current (see Note 2) +50 mA
Continuous total dissipation 200 mW

-40°C to 85°C
-65°C to 150°C

Operating free-air temperature range
Storage temperature range

NOTES:
1. Voltage values are with respect to the Vgg terminal.

2. Input current continuous at 25°C may be £10 mA maximum.

EQUIVALENT OF EACH INPUT
PROTECTIVE NETWORK

Vop

INPUT —_———
250 Q
NOM

Vss
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SIGNETICS DUAL J-K FLIP-FLOP = 4027

FUNCTIONAL BLOCK DIAGRAM (each flip-flop)

PRESET 2.9
CK
MASTER SECTION SLAVE SECTION l': (1, 15) a
J (6, 10) ‘Dc (2,14) a
CK
TG
CLEAR 14,12 C—K
oK cK
cLock &Do—i—bo——’
TG . . . transmission gate which is a closed switch only when the input shown as _L_ is high and the input shown as .6. is low.
RECOMMENDED OPERATING CONDITIONS
. LIMITS
PARAMETER UNIT
MIN TYP MAX
VDD Supply voltage 3 15 \
Vi Input voltage 0 VDD \%
TA Operating free-air temperature -40 85 °c
RECOMMENDED OPERATING CONDITIONS for Vpp =5V
LIMITS
PARAMETER UNIT
MIN TYP MAX
tr(clock) Clock rise time 15 us
tf(clock) Clock fall time 15 us
Clock high 500
tw Pulse width Clock low 500 ns
Preset or clear 300
tsetup Setup time 200 ns
RECOMMENDED OPERATING CONDTIONS for Vpp =10V
LIMITS
PARAMETER UNIT
MIN TYP MAX
tr(clock) Clock rise time 5 us
tf(clock) Clock fall time 5 us
Clock high 165
tw Pulse width Clock low 165 ns
Preset or clear 120
tsetup Setup time 75t ns

The arrow indicates that the rising edge of the clock pulse is used for reference.

7-28




SIGNETICS DUAL J-K FLIP-FLOP = 4027

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp =5 V

LIMITS
PARAMETER TEST CONDITIONS! UNIT
MIN | TYP | MAX ‘
. . MIN 3.6 i
VIH High-level input voltage 25°C, MAX 35 \%
) MIN, 25°C 1.5
ViL Low-level input voltage MAX 14 \Y
VIH=5V, ViL=0, MIN, 25°C 499
Io=0 MAX 4.95
VOH  High-level output voltage 5 \%
ViH =VIH min, Vi =V|Lmax | MIN, 25°C, 4.2
lo=0 MAX ’
VIH=5V, V|L=0, MIN, 25°C 0.01
lo=0 MAX 0.05
VoL  Low-level output voltage - 5 \%
VIH =V|H min, V| =V|L max | MIN, 25°C, 08
lo=0 MAX ’
] Input current Vi=0to5V 25°C 100 nA
_ MIN -0.45
10H High-level output current xIH;stV\'/ ViL=0 25°C -0.40 mA
0= MAX -0.36
MIN 0.45
loL  Low-level output current ://'H=_054V\’/ ViL=0 25°C 0.40 mA
0=" MAX 0.36
. _ MIN, 25°C 10
IDD Quiescent supply current Vi=0orb5V MAX 140 uA
CIN Input capacitance TYP. @ 25°C 5 pF

TMIN and MAX at the righ-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vpp =5 V, RL = 2009, Ta = 25°C

FROM TO LIMITS
PARAMETER TEST CONDITIONS UNIT

(INPUT) [(OUTPUT) MIN | TYP MAX

fmax Maximum clock frequency 1 MHz

¢ Propagation delay time, 400 ns
PLH low-to-high-level output — CL=15pF 550

Clock QorQ B

" Propagation delay time, CL =50pF 400 ns
PHL }igh-to-low-level output 550
Propagation delay time, 350

tPLH . ns
low-to-high-level output Preset or Qor G CL=15pF 450

- or

X Propagation delay time, Clear CL =50pF 350 ns
PHL high-to-low-level output 450

N Transition time, 250 ns
TLH 1ow-to-high-level output A CL =15 pF 300

n

. Transition time, v CL =50pF 250 ns

THL high-to-low-level output 300
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SIGNETICS DUAL J-K FLIP-FLOP = 4027

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vpp = 10 V

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . MIN 71
VIH High-level input voltage 25°C, MAX 7 \%
. MIN, 25°C 3
ViL Low-level input voltage MAX 20 \
ViH=10V, V|L=0, MIN, 25°C 9.99
lo=0 MAX 9.95
VOH High-level output voltage - 5 \"
VIH =V|H min, VL =V|L max| MIN, 25°C, 9
lo=0 MAX
ViH=10V, V=0, MIN, 25°C 0.01
lop=0 MAX 0.05
VoL Low-level output voltage S \)
ViH=ViH min,VjL=V)L max| MIN, 25°C, 1
lo=0 MAX
1y Input current Vi=0to 10V 25°C 100 nA
_ _ MIN -0.45
10H High-level output current \\;'Hz—;s \\;' ViL=0, 25°C -0.40 mA
o=* MAX -0.36
_ _ MIN -0.60
loL Low-level output current \\;IH;(;S \\//' ViL=0, 25°C -0.50 mA
0=o MAX -0.40
. _ MIN, 25°C, 20
IDD Quiescent supply current Vi=0o0r 10V MAX 280 MA
CIN Input capacitance TYP. @ 25°C 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vpp = 10 V, R|_ = 200k§2, Ta = 25°C

FROM TO LIMITS
PARAMETER TEST CONDITIONS UNIT
(INPUT) | (OUTPUT) MIN | TYP | MAX
fmax Maximum clock frequency 3 MHz
" Propagation delay time, 150 ns
PLH low-to-high-level output _ CL = 15pF 250
Clock QorQ _
. Propagation delay time, CL =50pF 150 ns
PHL high-to-low-level output 250
¢ Propagation delay time, 150 ns
PLH low-to-high-level output Preset or Qord CL = 15pF 250
or
Propagation delay time, Clear CL = 50pF 150 ns
PHL high-to-low-level output 250
" Transition time, 140 ns
TLH low-to-high-level output CL = 15pF 175
Any _
. Transition time, Cp =50pF 140 ns
THL high-to-low-level output 175
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SIGNETICS DUAL J-K FLIP-FLOP m 4027 ;

PARAMETER MEASUREMENT INFORMATION

VOLTAGE WAVEFORMS

LOAD CIRCUIT
PULSE WIDTHS

FROM OUTPUT

UNDER TEST
AL o HIGH-LEVEL 50% 50%
I [ tyy——
= = LOW-LEVEL w
PULSE 50% 50% /"

NOTE A: C_ includes probe and jig capacitance.

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND TRANSITION TIMES

/ 90% 90%
50% 50%

7" 10%
INPUT ov

m.n——l [q-mﬂ.

90% 90%
50% 50%
NONINVERTED 10% 10%
UTPUT
o le—— tpL l——— tPHL ——]
ALL PERCENTAGES
ARE WITH RESPECT
TO Vpp
f——— tPHL lt———tPLH——
INVERTED
OUTPUT 90% 90%
50% 50%
10% 10%

tTHL—bl L'TLH

Zout =50 Q, PRR = 10 kHz, t, < 20 ns, t; = 20 ns.

Input pulses are supplied by generators having the following characteristics:
t, < 10 ns, Rj, = 50 Q.

NOTES: B.
C. The waveforms are monitored on an oscilloscope with the following characteristics:
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Ei!]l‘"!tiﬂs INVERTING HEX BUFFER I 4049

4049-B
CMOS 4000 SERIES
DESCRIPTION PIN CONFIGURATION (Top View)
The 4049 CMOS inverting hex buffer may be used as a cur- B PACKAGE
rent sink or source driver, a hex CMOS driver, or a CMOS
to DTL or TTL logic-level converter. Conversion ranges
are from CMOS logic operating at supply levels of 3 volts T
to 15 volts to DTL or TTL operating at supply levels of rj E NG
3 volts to 15 volts. Conversion to logic output levels greater Vee
than 6 volts is permitted provided that the VcC supply v E E 6Y
voltage is < V|H. A é
1A E 14| 6A
2y E—7 E NC
2A E A 2] 5Y
3y E 1] 5A
FEATURES gs
3a [7] 10] av
o DESIGNED TO BE INTERCHANGEABLE WITH
CD4049AE AND CD4009AE*(3) vss [7] & 7] 4a
® POWER DISSIPATION ... 50 nW TYPICAL
® OUTPUT SWING INDEPENDENT OF FAN-OUT positive logic: Y = A )
TO OTHER CMOS DEVICES NC—No internal connection
® INPUT CURRENT ...<10 pA TYPICAL
® INPUT OVER-VOLTAGE PROTECTION
® HIGH CURRENT SINKING CAPABILITY . . . 8 mA ABSOLUTE MAXIMUM RATINGS over operating
MINIMUM AT VoLL=05V,Vcc=10V, free-air temperature range (unless otherwise noted)
— o
Ta=25C Supply voltage, Vo (see Note 1) 15V
® FAN-OUT TO SERIES 54L GATES . . .13 Load capacitance for V¢ above 10.5 V 200 pF
Input current (see Note 2) +50 mA
Continuous total dissipation (pkg) 200 mW
Operating free-air temperature range: -40°C to 85°C
Storage temperature range -65°C to 150°C

SCHEMATIC (Each Buffer)

vce
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SIGNETICS INVERTING HEX BUFFER = 4049

RECOMMENDED OPERATING CONDITIONS

LIMITS
RAMETER UNIT
PARAM MIN MAX
Vee Supply voltage 15 Vv
\7 Input voltage 15 v
Ta Operating free-air temperature -40 85 °c
NOTES
1. Voltage values are with respect to the VSS terminal.
2. Inputcurrent continuous at 25°C may be £+10 mA maximum,
3. In most applications, 4049 replaces 4009.
ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vcc =5 V
LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . MIN 3.6
ViH High-level input voltage 25°C, MAX 35 \
) MIN, 25°C 1
ViL Low-level input voltage MAX 0.9 \
MIN, 25°C 4.99
ViL=0. lo=0 MAX 4.95
VoH  High-level output voltage VIN. 25°C \
ViL=ViLmax, Ig=0 MAX 3.6
_ MIN, 25°C 0.01
ViH=5V, lo=0 MAX 0.05
VoL Low-level output voltage VIN. 25°C \'
VIH =V|H min, I0=0 MAX 0.95
I Input current Vi=0to5V 25°C 100 nA
MIN -1.5
IoH High-level output current ViL=0, Vo=25V | 25°C -1.25 mA
MAX -1
MIN 3.6
oL Low-level output current ViH=56V, Vo=04V 25°C 3 mA
MAX 2.5
) B MIN, 25°C 3
DD Quiescent supply current Vi=0orb5V MAX 42 MA
. TYP. @
CIN Input capacitance 25°C 5 pF

*MIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vgc =5V, Ta =25°C

PARAMETER TEST CONDITIONS MIN L;IV;I:S MAX UNIT
Pt pomn ey e v e st | e, =200 HE
B e oo o oo | oL~ 500, 20010 e
T e e e oy | oL e, -2 HE
T i e e oo oL, - HE
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SIGNETICS INVERTING HEX BUFFER = 4049

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Voc = 10 V

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
" . MIN 71
ViH High-level input voltage 25°C, MAX \%
. MIN, 25°C 2
ViL Low-level input voltage MAX 1.9 \%
B B MIN, 25°C 9.99
ViL=o. lo=0 MAX 9.95
VoH  High-level output voltage N, 25°C \%
ViL=ViLmax, lo=0 MAX 7.2
B _ MIN, 25°C 0.01
ViH=10V.  10=0 MAX 0.05
VoL  Low-level output voltage WIN. 25°C \
ViH =V|H min, I0=0 MAX 2.9
1y Input current Vi=0to 10V 25°C 100 nA
MIN -0.75
1oH High-level output current ViL =0, Vo=95V 25°C -0.6 mA
MAX -0.5
MIN 9.6
loL Low-level output current VIH=10V, Vo=05V | 25°C 8 mA
MAX 6.6
. _ MIN, 25°C 5
IDD Quiescent supply current Vi=0or10V MAX 70 MA
YP.
CIN Input capacitance ;502 e 5 pF

Tmin and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, Vcc=10V, TA = 25°C

PARAMETER TEST CONDITIONS MIiN L.:.“g:;rs MAX UNIT
B e e ooy | 0L 1657, =204 HE
e o e o | 4509, =201 HE
Rl CEL T K
T T v e o | 70w, w200 7
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SIGNETICS INVERTING HEX BUFFER = 4049

PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT VOLTAGE WAVEFORMS
PULSE WIDTHS

HIGH LEVEL 507% 50%
AL I e PULSE .
"
= = LOW-LEVEL -ty —
50%

PULSE 50%

FROM OUTPUT
UNDER TEST

NOTE A: C_ includes probe and jig capacitance.

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND TRANSITION TIMES

" [

% 10%
INPUT ov

tTLHﬂ Iq—!THL

90% 96%

50% 50%

NONINVERTED 10% ” 10%
OUTPUT
fg——— tPLH —— j———— tPHL

e tPHL— prm
INVERTED
ouTPUT 90%\
50%
10%

tTHL*J

NOTES: B. Inputpulses are supplied by generators having the following characteristics: 2oyt = 50 £,PRR = 10 kHz, t, < 20 ns, tf = 20 ns.

ALL PERCENTAGES
ARE WITH RESPECT
T0 Vpp

C. The waveforms are monitored on an oscilloscope with the following characteristics: t, < 10 ns, Rj, = 50 §2.
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NONINVERTING HEX BUFFER |4050

DESCRIPTION

The 4050 CMOS noninverting hex buffer may be used as a
current sink or source driver, a hex CMOS driver, or a
CMOS to DTL or TTL logic-level converter. Conversion
ranges are from CMOS logic operating at supply levels of 3
volts to 15 volts to DTL or TTL operating at supply levels
of 3 volts to 15 volts. Conversion to logic output levels
greater than 6 volts is permitted provided that the Vg
supply voltage is < Viy.

FEATURES

e DESIGNED TO BE INTERCHANGEABLE WITH
CD4050AE AND CD4010AE(3)

® POWER DISSIPATION IS 50 nW TYPICAL

® OUTPUT SWING INDEPENDENT OF FAN-OUT TO
OTHER CMOS DEVICES

® INPUT CURRENT IS < 10 pA TYPICAL
® INPUT OVER-VOLTAGE PROTECTION
® HIGH CURRENT SINKING CAPABILITY
8 mA MINIMUM AT Vg = 0.5V, Ve = 10V,
Ta=25C
® FAN-OUT TO SERIES 54L GATES IS 13

SCHEMATIC (Each Buffer)

4050-B
CMOS 4000 SERIES

PIN CONFIGURATION (Top View)

B PACKAGE
A\

Vee E E] Vpp
v [2] 5] 6v
1a [5] 4 A 4] A
2y E E] NC
5Y E} A——E 5Y
2A E 4 E] 5A
3A [Z T_O] ay
vss [s] LE 4A

positive logic: Y = A
NC—No internal connection

ABSOLUTE MAXIMUM RATINGS over operating

free-air temperature range (unless otherwise noted)

Supply voltage, VcC (see Note 1) 15V
Load capacitance for V¢c above 10.5 V 200 pF
Input current (see Note 2) +50 mA
Continuous total dissipation (pkg) 200 mW

-40°C to 85°C
-65°C to 150°C

Operating free-air temperature range
Storage temperature range
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SIGNETICS NONINVERTING HEX BUFFER = 4050

RECOMMENDED OPERATING CONDITIONS

PARAMETER LIMITS UNIT
MIN MAX
Vee Supply voltage 15 v
v Input voltage 15 v
Ta Operating free-air temperature -40 85 °c
NOTES
1. Voltage values are with respect to the VSS terminal,
2. Inputcurrent continuous at 25°C may be 10 mA maximum.
3. In most applications, 4050 replaces 4010.
ELECTRICAL CHARACTERISTICS at specified free-air temperature, Voc = 5 V
LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP MAX
R . MIN 3.6
\% High-level o
IH igh-level input 25°C, MAX 3.5 \
: MIN, 25°C 15
\% Low-level t volt !
L ow-level input voltage MAX 14 \Y
B B MIN, 25°C 4.99
‘ ViH=5 YV, '0=0 MAX 4.95
VOH High-level output voltage VN 25°C \%
ViH =VIH min, Igp=0 MAX 3.6
MIN, 25°C 0.01
Vi = = 4
iL=0. lo=0 MAX 0.05
VoL Low-level output voltage 5 \%
ViL=V|Lmax, I0=0 MIN, 25°C, 0.95
It L . 10 MAX -
I Input current Vi=0to5V 25°C 100 nA
MIN -15
lIoH High-level output current VIH=5V, Vp=25V | 25°C -1.25 mA
MAX -1
MIN 3.6
loL Low-level output current ViL=0, Vo=04V | 25°C 3 mA
MAX 25
) MIN, 25°C 3
| = !
DD Quiescent supply current Vi=0or5V MAX 42 MA
. TYP. @
C
IN Input capacitance 25°C 5 pF

"MIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions.

SWITCHING CHARACTERISTICS, vcc=5V, Ta = 25°C

PARAMETER TEST CONDITIONS iN L;_“y:s MAX UNIT
et i s o o |y, -k HE
o Pt e W oo | o oy, - v e
i T e e s et e oo HE
I T e oo oo, -2 Ak
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SIGNETICS NONINVERTING HEX BUFFER = 4050

ELECTRICAL CHARACTERISTICS at specified free-air temperature, Vcc = 10 V

LIMITS
PARAMETER TEST CONDITIONST UNIT
MIN TYP | MAX
. . MIN 7.1
VIH High-level input voltage 25°C, MAX \
) MIN, 25°C 3
ViL Low-level input voltage MAX 29 \
~ _ MIN, 25°C 9.99
% High-level output vol Y ot MAX 9% Y%
igh-level output voltage
or ! ° ’ ViH = V|H min, Ig=0 MIN, 25°C, 7.2
B B .MIN, 25°C 0.01
v Low-level output volt e o° MAX 005 v
ow-level output voltage
oL ¢ MIN, 25°C,
ViL=ViLmax, Ip=0 MAX 29 '
I Input current VI=0to 10V 25°C 100 nA
MIN -0.75
IoOH High-level output current VIH=10V, Vo=95V 25°C -0.6 mA
MAX -0.5
MIN 9.6
loL Low-level output current ViL=0, Vo=05V | 25°C 8 mA
MAX 6.6
. B MIN, 25°C 5
IDD Quiescent supply current Vi=0or10V MAX 70 UA
CIN Input capacitance ;;2 e 5 pF

TMIN and MAX at the right-hand side of the test conditions column refer to the respective values of temperature specified under recommended
operating conditions,

SWITCHING CHARACTERISTICS, vgc=10V, Ta = 25°C

LIMITS
PARAMETER ‘ TEST CONDITIONS MIN TYP | MAX UNIT
tpLH Propagation delay time, low-to-high-level output _ B 70
tpHL Propagation delay time, high-to-low-level output CL=15pF, RL=200kQ 40 ns
tpLH Propagation delay time, low-to-high-level output - - 100
tPpHL Propagation delay time, high-to-low-level output CL =50pF, RL=200kQ 75 ns
tTLH Trans!tfon t!me, lqw—to-hlgh-level output CL = 15 pF, RL = 200 kQ 120 ns
tTHL Transition time, high-to-low-level output 50
tTLH Transition time, low-to-high-level output _ _ 270
= F =
tTHL Transition time, high-to-low-level output CL=50pF, RL=200kQ 70 ns
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SIGNETICS NONINVERTING HEX BUFFER = 4050

PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT VOLTAGE WAVEFORMS
PULSE WIDTHS

FROM OUTPUT
UNDER TEST

R c HIGH LEVEL 50% 50%

L I L PULSE - tw >

= = LOW-LEVEL (v
PULSE 50% 50% ,/

NOTE A: Ci includes probe and jig capacitance.

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND TRANSITION TIMES

I

10% .
INPUT ———/ - ov

tTLH ]‘~ TTHL

90%
50%
10‘7 10%
f——— tPHL ——‘

NONINVERTED

OouTPUT
e tPLH
ALL PERCENTAGES
ARE WITH RESPECT
TO VpD
jt—— tPHL ja——1tPLH
INVERTED
ouTPUT 90% 90%
50% 50%
10%

10%

rrub—] Lmu

Zout =50 2, PRR = 10 kHz, t, < 20 ns, tf = 20 ns. :
t, < 10 ns, Rj, = 50 Q.

Input pulses are supplied by generators having the following characteristics:

NOTES: B.
The waveforms are monitored on an oscilloscope with the following characteristics:
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SIGNETICS PACKAGES

A PACKAGE LEADNO 1
ATSTATATATATANE
n [ :
6.40 (.252) H
522 (246) ¥
i
NaBIwRYAERY |
L :
1008 (756) 187_(310) |
1892 (745) 7.37 {2900 E
8]
% Com) 280129 4
292(115) 1.73 (.068)
‘ 1.45 (.057)
J —‘T’
i 343 (135 038 (015)
3.05 (.120) 0.25 (.010)
s ||
0.38 (.05}
1.32 (.052) 231 .16 (. A
712 (044} —inte
NOTES:
1. Lead Material: Alloy 42 or equivalent. 6. Body dimensions do not include molding flash.
7. Thermal Resistance: © Ja = .16°C/mW, © Jc =

2. Body Material: Plastic

o
Tolerances non cumulative. .08°C/mW.
. Signetics symbol denotes Lead No. 1. 8. All dimensions shown in parentheses are English.
(Inches)

[>=]

@ Lead spacing shall be measured within this zone.

B PACKAGE LEAD NO. 1
@

PAYAVAVAVAVAVE

19.18 _(.755)
18.92 (.745]

%
g
l

B

!

E

NOTES:
1. Lead Material: Alloy 42 or equivalent. 6. Body dimensions do not include molding flash.

2. Body Material: Plastic. 7. Thermal Resistance: ® Ja = .16°C/mW, © Jc =

o
Tolerances non cumulative. -08°C/mW.
Signetics symbol denotes Lead No. 1. 8. All dimensions shown in parentheses are English.
(Inches)

E]Lead spacing shall be measured within this zone.




SIGNETICS PACKAGES

DA PACKAGE
’a-n.zs (0.875) MAX. nmA»‘
l_ (.450
635 (.250) 3.43(.135) MAX.
[senms PLANE
7.93(:312) MIN.
3040 (1187
o0 (LM ]
17.15 _ (.675)
PIN NO. 2. b T 2 —
b 4.78 (.188) R. MAX.
Both Ends
A (
118 L/ AW
1067
2 MOUNTING
HOLES 4.09(.161)
3584(57) DIA.
TERMINAL CONNECTIONS
PIN 1 — INPUT
PIN 2 - OUTPUT
CASE — GROUND 13.34 (.525) R. MAX.
PINNO. 1 2 PINS 1 1.09 :g;g: DIA.
NOTES:
1. Lead Material: No. 52 alloy gold plated. 3. Lid Material: Steel nickel plated, weld seal.
2. Body Material: 1010 steel gold plated. 4. All dimensions shown in parentheses are English.
{Inches)
DB PACKAGE :
02 (356 7|
DIA. -—-’
'3 470 1185)
JI {.165)
1427 (562)
12.70 500)
5.09 TYP. —{
r—— 254 {.100)
TS
’ / / \ \\ 254 (.100)
Termmc! 1 P *
Connections + O
Pin 1 Input \ R /
Pc:'szogr:‘:'nd a5 \ «/ /
/
o7 (o2 \(
1.02 105
0.74 (:029)
NOTES:
1. Lead Material: Kovar or equivalent — gold plated. 3. Lid Material: Nickel, weld seal.
2. Body Material: Eyelet, Kovar or equivalent — gold 4. Al dimensions shown in parentheses are English,
plated, glass body. (Inches)
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SIGNETICS PACKAGES

DC PACKAGE
DIA.
4.95 {.195)
452 (178)
533 (2100
432 (170) 762 (.030)
l MAX.
o D00
H U 4 LEADS
482 (019)
406 (06)
[}
2.:‘4 (.100) T.P.
117 (.046) Ll.ﬂ (.080) T.P.
914 (036) /( \
PLARE 1]
711 (.028)
NOTES:
1. Lead Material: Kovar or equivalent — gold 3. Lid Material: Nickel, weld seal.
plated. 4. All dimensions shown in parentheses are
2. Body Material: Eyelet, Kovar or equivalent English. (Inches)
— gold plated, glass body.
DE PACKAGE -
495 (195),_
452 {178)
762 (.030)
i wmax.
Y
4 LEADS
482 (019)
406 (.016)
NOTES:
1. Lead Material: Kovar or equivalent — gold 3. Lid Material: Nickel, weld seal.
plated. 4. Al di 1s shown in par are
2. Body Material: Eyelet, Kovar or equivalent English. (Inches)
— gold plated, glass body.




SIGNETICS PACKAGES

DF PACKAGE . 205 0962) |
242 (0.958)
382(0.152)
~ 3561 (0.142)
MOUNTING HOLES
c e TWO (2) PLACES
I-—uJ (0.50) DIA. MAX. —-r
019 (0.075) MAX.
SEATING PLANE
QPINS%;? :%&Eu_a: DIAMETER X
12.7(050)
9.2(036) 0N
ON 8.27 (0.325) P.C.
NOTES:
1. Lead Material: Alloy 52, gold plated. 2. All dimensions shown in parentheses are English.
(Inches)
FH PACKAGE LEADNO. 1
| ©n
: 7.11 (.280) MAX.
1994 _ (785) 801 (315)
i 79.18 ~ (755) 1.02 (040) l 7.37 (290
ro..rn (020)
229 umlg
-
1.78 (.070) MAX. ’
|
”J =~ =]
058 (023) 279 (.10 3
38 (015) 229 (090)
NOTES:
1. Lead material: Alloy 42 or equivalent, tin plated. 6. Thermal resistance: © Ja = .095°C/mW, © Jc =
o
Body material: Ceramic with glass seal. :027°C/mW.
Tolerances non cumulative. 7. All dimensions shown in parentheses are English.
(Inches)
Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
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SIGNETICS PACKAGES

FJ PACKAGE i{me,
7.11 (.280) MAX.
9.94 (.785) 1.02 {.040)
o 1755 ["057 (020) ""%'?‘%"}
mtﬂ ! ‘ *El
368 (.145)
2.29 (.090)
' ( l * b 036 (.014)
| I [ 18 (125) e
1.78 (.070)MAX. l‘_ }4_ ’
10.03_(.395)
@ ~—8% (38
Elm 279 (10 1.27(.050)
0.38(.015) 229 (090} 038 {.015)
NOTES:
1. Lead material: Alloy42or equivalent, tin plated. 6. Thermal resistance: © Ja = .090°C/mW, © Jc =
o
Body material: Ceramic with glass seal. -025°C/mW.
Tolerances non cumulative. 7. Al dimensions shown in parentheses are English.
" . (Inches)
Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
FN PACKAGE
LEAD NO. 1
A&H‘ﬁﬁﬁr"‘wﬁﬁﬁr‘\ﬁ/‘/’ ?
|
14.22 {.560)
MAX.
| 3277 (1.290) | 140 (os8) L 15.49 (.610)
l— 31.37 (1.235) 051 {020) 1499 (590)
- 6]
5.08 (.200) l
381 (.150)
254 (.100)
1 ) 356 (.140) 036 (014) —»
! i 306 {120} 0.2 1.008)
. Y .
‘_j Low (023 @ 00) J
058 (023) 254 (.100) 1252 (,690)
038 (015) 152 (.060) f 16.25 (640) 1
2.79 (.110)
1.83 (.076) MAX ‘-l L‘—— m m
NOTES:
1. Lead material: Alloy 42 or equivalent, tin plated. 6. Thermal resistance: © Ja = .050°C/mW, © Jc =
°
Body material: Ceramic with glass seal. 012°C/mW.
7. Al di 1s shown in par are English.
(Inches)

n Signetics symbol denotes Lead No. 1.
@ Lead spacing shall be measured within this zone.

2
@ Tolerances non cumulative.
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SIGNETICS PACKAGES

IE PACKAGE e @
787 (310)
7.37 (.290) 165 (.065)
jm
8]
0.38 (016} T
0. (.010)
9.53 (3.75),
- 826 (3.25)
NOTES:
1. Lead Material: Kovar or equivalent, gold plated. 7. Thermal Resistance: ©® Ja = .100°C/mW, © Jc =
o
2. Body Material: Ceramic with Kovar or equivalent. -030°C/mW.
3. Lid Material: Kovar or equivalent, gold plated, 8. All dimensions shown in parentheses are English.
alloy seal. (Inches)
Tolerances non cumulative.
E:'Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
IEA PACKAGE ILEAD no. 1 [8)
ey —
“ T
0.31 {.012)
oz (om)
813 (3200
37 (.290)
NOTES:
1. Lead Material: Kovar or equivalent, tin plated. 7. Thermal Resistance: © Ja = .100°C/mW, © Jc =
o
2. Body Material: Ceramic with Kovar or equivalent. -030°C/mW.
3. Lid Material: Ceramic, glass seal. 8. All dimensions shown in parentheses are English.

{Inches)
Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.




SIGNETICS PACKAGES

IH PACKAGE & —erom
N A
787 (310)
737 (.280)
a—— e e e —
19.94 _(.785)
1763 (:680)
1194 (510} 1.52 (.060)
10.67 " (480) 0.76 (030} ‘
306 (.120)
2.03 (080
' ®
I | 031|012)
1 I
241 Lo%6) ] os o279 (110) 813 20
T34 (045) - l‘_uam 5 @ 229 (090) 37 (2001
152 (.060)
- 174 (048)
NOTES:
1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .085°C/mW, © Jc =
o
2. Body material: Ceramic with Kovar or equivalent. £022°C/mW.
. . . . I di hown in parenth are English.
3. Lid material: Kovar or equivalent, gold plated, alloy 8 Al shown P 9
{Inches)
seal.
Tolerances non cumulative.
E} Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
IHA PACKAGE
B —ieap 1
N A
e
787 (310)
711 (2801
R —
19.84 (.785)
1753 (680)
1285 (6101 152 1.060)
12.45 {.490) 076 (:030) &
306 (1200
2.03 (.080) m
| 381 (.150) 031 (012)
j 318 (128 ~{I*" 520 (008)
241 (.095) 053 (021) 813 (320)
114 (045) — l«ﬁ(a @ 737 (280) "
152 (.060)
— i (045

NOTES:

1.

2
3
(4]
(5]

Lead material: Kovar or equivalent, tin plated.

Body material: Ceramic with Kovar or equivalent.
Lid material: Ceramic, glass seal.
Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.

7. Thermal resistance: © Ja = .085°C/mW, @ Jc =
.022°C/mW.,

8. Al di shown in par are English.
(Inches)
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SIGNETICS PACKAGES

IJ PACKAGE —
P -
187 (3100
C 7 gmo
— e l
L 21.08 (830) l
1 152 (060)
! 18.80 (.740) 76 (,030)
305 (120)
1.65 (.085) 1194 (470) 222 122
051 (.020) * 1067 (.420) F 203 (.060)
031 (012)
le— 031 (012)
.20 (.008)
813 (.320)
7.37 (200)
NOTES:
1. Lead material: Kovar or equivalent, gold plated. 7. Thermal resistance: ® Ja = .080°C/mW, © Jc =

2.

BER

Body material: Ceramic with Kovar or equivalent.

Lid material: Kovar or equivalent, gold plated, alloy 8.

seal.
Tolerances non cumulative.
Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.

.020°C/mW.

All dimensions shown in parentheses are English.

(

Inches)

IJA PACKAGE

[B] ~ LEAD #1
.,-—...,—-...r—-....——\.——..a—-—\..z——;..—-.‘—z

NOTES:

.080°C/mW, © Jc =

787 (310)
C 7.1 (280
e — ]
2362 (.930)
2261 (890)
1.65 (.065) 12.95 (510) |
ﬁ(ﬁn"l r_ 1245 (.490) l
|
i ] L
«
'
\ I |
| 1
H
]
279 (.110)
2.29 (.090)
Lead material: Kovar or equivalent, tin plated. 7. Thermal . resistance: © Ja =

Body material: Ceramic with Kovar or equivalent.
Lid material: Ceramic, glass seal.

Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.

8.

.020°C/mW.

All dimensions shown in parentheses are English.
{Inches)
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SIGNETICS PACKAGES

IK PACKAGE B - e
Y 4
787 (310)
( 71 (280)
e — —— —
2362 (930)
2261 (850)
1.66 (.065) 11.84 (470)
036 (530) r‘ 1067 (420) &
!
L 305 (120—
| 2,03 (.080) @
! 757 (060)
i 0.76 (030
| I
1 381 Liso)
J 18 {.125)

: o]
e - e

NOTES:
1. Lead material: Kovar or equivalent, gold plated. 7. Thermal resistance: © Ja = .075°C/mW, © Jc =
o

2. Body material: Ceramic with Kovar or equivalent. -018”C/mw.
3. Lid material: Kovar or equivalent, gold plated, alloy 8. All dimensions shown in parentheses are English.

seal (inches)
Tolerances non cumulative.
E Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.

IKA PACKAGE
[Eleao #1
e

L 21.08 (830) I
152 (.080)
e 18.80 (740} o :'ba—c»
. .120)
1.65 (.065) L 12.95 (5100 | %: :oso;
051 (0201 N 1245 (490) i i— o
— J—

NOTES:
1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .075°C/mW, © Jc =
o
Body material: Ceramic with Kovar or equivalent. -018°C/mW.
Lid material: Ceramic, glass seal. 8. (A|" :in;ensions shown in parentheses are English.
nches

2

3

Tolerances non cumulative.

E Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.
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SIGNETICS PACKAGES

2. Body material: Ceramic with Kovar or equivalent.

IM PACKAGE @
tn
e ———
| 2184 1100 |
e 26.42 (1.040) !
12.95 (.510)
_.l s e
___,} l.._.'-_é_“;_w
14 (045)
NOTES:
1. Lead material: Kovar or equivalent, gold plated. 7.

LEAD #1

|3
a2
ey
ele

1067 (420}
~ 890 (:380)

Thermal resistance: © Ja = .055°C/mW, © Jc =
.012°C/mW.

NOTES:
Lead "material:

Body material: Ceramic with Kovar or equivalent.

Kovar or equivalent, tin plated.

-

2

3. Lid material: Ceramic, glass seal.

Tolerances non cumulative.

E] Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.

3. Lid material: Kovar or equivalent, gold plated, alloy 8 Al shown ‘in parenth are English.
seal (Inches)
Tolerances non cumulative.
@ Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
IMA PACKAGE [E), —1eaD#1
]
1041 (4100
9.65 (.380)
L 2794 (1.100)
L 26.42 (1.040)
| 12.95 (510) |
«—1 r‘%‘i b Iy 1248 (480) g
_ { ]
|
‘ 031 (012)
i 020 (008)
fl

Thermal resistance: © Ja = .065°C/mW, © Jo =
012°C/mW.

Al di
(Inches)

shown in par are English.
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SIGNETICS PACKAGES

INB PACKAGE

LEADNO 1

N

15.48 {.810)
14.73 (.580)

e s e S e e e
31.24 (1.230)
3023 (1.180)

12.95 (510)

12.19 (.480)

1.65 1.065) L_ 053 L02) .,
578 (530 038 (015}
e w152 1060)
14 {.045)
NOTES:

1. Lead material: Kovar or equivalent, gold plated.
2. Body material: Ceramic with Kovar or equivalent.

3. Lid material: Kovar or equivalent, gold plated, alloy
seal.

Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.

(=]

Lead spacing shall be measured within this zone.

7. Thermal resistance: © Ja = .050°C/mW, @ Jc =
015°C/mW.

8. All dimensions shown in parentheses are English.
(Inches)

INC PACKAGE

LEAD NO. 1 &3]

— —
15.49 (610)
1473 (580)
N e
I 3124 (1.230)
= 3023 (1.180)

13.46 (.530)
12.96 (.510)

i
s

5 (.065)

165
0.76 (.030)

NOTES:
1. Lead material: Kovar or equivalent, tin plated.

2. Body material: Ceramic with Kovar or equivalent.

3. Lid material: Kovar or equivalent, gold plated, alloy
seal.

Tolerances non cumulative.

=]

Signetics symbol denotes Lead No. 1.

15.74 (.620)
14.99 (.580)

Lead spacing shall be measured within this zone.

7. Thermal resistance: © Ja = .050°C/mW, © Jc =
015°C/mW.

8. All dimensions shown in parentheses are English.
{Inches)
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SIGNETICS PACKAGES

1Q PACKAGE

/- Leao No. 1 [5]

Fla
42
38
g
sle

12.95 (510
12.19 {480}

~
15.74 (620)
1.65 (.065) 14.98 (590}
0.76 (.030)
NOTES:
1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =
o
2. Body material: Ceramic with Kovar or equivalent. 010°C/mW.
3. Lid material: Ceramic, glass seal. 8. All dimensions shown in parentheses are English.
’ (Inches)
Tolerances non cumulative.
@ Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
10A PACKAGE e 0
]
15.49 (.610)
7473 (580)
— NS B = e e s e
L 36.32 (1.430) o 178 (070}
= 3505 (1.380) 1076 (030) 1346 (.530)
.46 (. { * 12.96 (510)
.05 (. r ]
031 LOT12)
0.20 (.008)

15.74 (.620)

T 14.98 (590}

1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =

o
Body material: Ceramic with Kovar or equivalent. 010°C/mW.
Lid material: Ceramic, glass seal. 8. All dimensions shown in parentheses are English.
‘ (Inches)

Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.

8-12



SIGNETICS PACKAGES

IW PACKAGE
LEADNO.1 [B)
/
1549 (610)
1473 (580) t
51.56 (2.030) |
12.95 (510)
12.19 (.480)
)|
(o12)
(.008)
15.74 (.620)
14.98 (590)
NOTES
1. Lead material: Kovar or equivalent, gold plated. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =
o
2. Body material: Ceramic with Kovar or equivalent. 010°C/mW.
3. Lid material: Kovar or equivalent, gold plated, alloy 8. All dimensions shown in parentheses are English.
seal. (Inches)
Tolerances non cumulative.
E] Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
IWA PACKAGE reAonot B
/
1549 (610)
14.73 (5801
51.56 (2.030)
- pges lrem e
13.46 (.530) - 12.95 (510)
| i R
305 (120 & )
2.03 (080)
031 (.012)
! "1™ 020 (.008)
f Il
053 (.om___j L 27 15.74 (.620)
1.65 (.065) 0.38 (.015) 229 X K
mm_.. 0. (015)—-—] L—}—?&:—“;g ) m 14.98 (.590)
S (.090)
NOTES:
1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =
o
2. Body materiai: Ceramic with Kovar or equivalent. 010°C/mW.
3. Lid material: Ceramic, glass seal 8. All dimensions shown in parentheses are English.
(Inches)
Tolerances non cumulative.
E’ Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
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SIGNETICS PACKAGES

K PACKAGE

. 8.26 (325) ]
800 {316) 0'A-

076 {.030)
051 (020)

1.14 (045
S = INSULATOR
L. 0.38 (.015)
] (018}

10 LEADS
048 (019)

s ion DA

041 (.018)

NOTES:

1. Lead Material: Kovar or equivalent — gold plated. 4. Thermal Resistance: © Ja = .150°C/mW, © Jc =

.025°C/mW.
5. All dimensions shown in parentheses are English.
(inches)

2. Body Material: Eyelet, Kovar or equivalent — gold
plated, glass body
3. Lid Material: Nickel, weld seal.

DIA. —-|

L PACKAGE vz

8.00 (316)

T 076 (.030}
051 (020)
648 (.255)
557 (2%)
1.14 (.045)
1 [ {0151 NSULATOR

048 (.019)
04 (o168 0!~
10LEADS

36°+2° TYP.

6.10 {240)
550 (220)
086 (034)
on o/
NOTES:
1. Lead Material: Kovar or equivalent — gold plated. 4. Thermal Resistance: © Ja = .150°C/mW, © Jc =
o
2. Body Material: Eyelet, Kovar or equivalent — gold 025°C/mW.
plated, glass body. 5. Al dimensions shown in parentheses are English.
(Inches)

3. Lid Material: Nickel, weld seal.
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SIGNETICS PACKAGES

N PACKAGE esonon
ANANANANANANANANANANAN OIS
14.10 (.555)
13.84 (.545)
j 31.88 (1.255) i 1.14 (.045) I 15.49 (810) |
- 3150 {1.240) 1 [051 (0200 1499 (590}
} 191 Lo75)
765 (.06}
038 (015)
0.25 {.010)
’ 12.15 (675 |
I 15.88 (625) |
NOTES:
1. Lead Material: Alloy 42 or equivalent. 6. Body dimensions do not include molding flash.
2. Body Material: Plastic 7. Thermal Resistance: © Ja=.12°C/mW, © Jc =
o
Tolerances non cumulative. -05°C/mW.
Signetics symbol denotes Lead No. 1. 8. All dimensions shown in parentheses are English.
{Inches)
@Lead spacing shall be measured within this zone.
QF PACKAGE
LEAD NO. 1
[
e —— [
| ee————
| ee————
! 1
_.1@,ﬁ
—_— P N
)‘ |-_o.7s ¢.wo:wu 3] i tg@z_s_)
ost (0 L8 LOM 127
NOTES:
1. Lead Material: Kovar or equivalent, gold plated. 8. Thermal Resistance: © Ja = .175°C/mW, © Jc =
2. Body Material: Ceramic with glass seal at leads. .060°C/mW.
3. Lid Material: Ceramic, glass seal. Maximum glass climb, lid skew, or frit squeeze
Tolerances non cumulative. out is .010.
@Lead spacing shall be measured within this zone. 10. All dimensions shown in parentheses are English.
I
Signetics symbol or angle cut denotes Lead No. 1. {Inches)
.| Recommended minimum offset before lead bend.
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SIGNETICS PACKAGES

QH PACKAGE 8
—-I [+—051 (.020)
T == [] =
=== =
889 (350 ——] - —
8.38 (330 — T ——
—T— - —
—r—] T
=== =
l._._% (.L‘*"’—.I
1257 (495)
6.60 (.260)
191 (075) T
2w D 019 (031)
0.6 (026)
. - i
030 Loy T Lo wom
0.02 (.001) E (.330) 2,08 (M_z) .10 (.004)
8.64 (.340) 1.83 (.072)
NOTES:
1. Lead Material: Kovar or equivalent, gold plated. 8. Thermal Resistance: ® Ja = .170°C/mW, © Jc =
o
2. Body Material: Ceramic with glass seal at leads. .050°C/mW.
3. Lid Material: Ceramic, glass seal. Maximum glass climb, lid skew, or frit squeeze
) out is .010.
-Tolerances non cumulative.
. " . 10. All dimensions shown in parentheses are English.
E] Lead spacing shall be measured within this zone.
(Inches)
Signe(ics symbol or angle cut denotes Lead No. 1.
Recommended minimum offset before lead bend.
QH PACKAGE
I.EAD.NO. 1 —» o051 (020 [ _% :Eﬁ_;
a 14 (.
5
—————
| s———
————
| se——
| sen—
—
}_,w!-m .I. 660 @_.‘
5.84 (.230) 6.10 (.240)
1.91 (7500
I 186 (730
0.15 (.006)
010 (008 "t —E ) |
1 191 (.075)
i T 191 Lo
—" [+ 076 Lo30) 0.79,1.030 T
066 (.020)
NOTES:

1. Lead Material: Kovar or equivalent, goid plated.
2. Body Material: Ceramic with glass seal at leads.
3. Lid Material: Ceramic, glass seal.

Tolerances non cumulative.

[Eﬂ Lead spacing shall be measured within this zone.
6. Signetics symbol denotes Lead No..1.

Maximum glass climb, lid skew or frit squeeze out

.010.

8. Thermal Resistance; © Ja = .170°C/mW, © Jc =
.050°C/mW.

9. All dimensions shown in parentheses are English.
(Inches)
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SIGNETICS PACKAGES

QJ PACKAGE
L;Ao #1(8 —>| ~—(& o051 020}
Va —
| e—— 5 —= L1
———— o]
E’-E& (0800 % ﬁ
| S ——— ———— 4
9.14 (.360)
—/—————| ————— = 8564 (340)
| —— — L
a— RS l
9.40 (.370) 6.99 (.275) 1
38 (30 T 622 4m 071 1028)
2038 (9601 0.5 (.01
2388 (9400
0.15 (.006)
0.10 (004} 4’] f‘—@ ——! P—— 0.76 (.030) N L
T T_Z».'EM
079 (031 1.27 (.050)
057 (0201
NOTES:
1. Lead material; Kovar or equivalent, gold plated. 8. Thermal resistance: © Ja = .160°C/mW, © Jc =
o
2. Body material: Ceramic with glass seal at leads. '045A C/mW.
ﬂ Maximum glass climb, lid skew, or frit squeeze out
3. Lid material: Ceramic, glass seal. is .010.
Tolerances non cumulative. 10. All di N shown in parenth are English.
@ Lead spacing shall be measured within this zone. (Inches)
Signetics symbol or angle cut denotes Lead No. 1.
Recommended minimum offset before lead bend.
QN PACKAGE
0511020 —| |10 /— [ - 1520000 rvp.
C —
: e :
: 5
———
| —————x 14.22 (560)
13.72 (.540)
| —— ——— 10.03 (.395)
——— _
Yy
—— PR
[ — —
C | [ l Lt 1
; L — ]
9.40 (.370) 6.99 (.275)
838 (330) 622 (285 1 1
24.38 (9601
2388 (:940) 1
~—@ — 0.76 (.030)
;] - —
2.03 {.080)
~——L 1.27 (.0500
Fos coow
0.0 (.008) T T
079 (031
051 (020}
NOTES:
1. Lead material: Kovar or equivalent, gold plated. 8. Thermal resistance: © Ja = .150°C/mW, © Jc =
o
2. Body material: Ceramic with glass seal at leads. .040°C/mW.
3. Lid material: Ceramic, glass seal. Ma;;n;um glass climb, lid skew, or frit squeeze out
is .010.
Tolerances non cumulative.
. " . 10. All dimensions shown in parentheses are English.
E‘ Lead spacing shall be measured within this zone. (Inches)
Signetics symbol or angle cut denotes Lead No. 1.
Recommended minimum offset before lead bend.
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SIGNETICS PACKAGES

1. Lead Material: Kovar or equivalent — gold plated.

2. Body Material: Eyelet, Kovar or equivalent — gold
plated, glass body.

3. Lid Material: Nickel, weld seal.

8.26 (.326)
[~ 800 (318) O'A
0.76 (.030)
470 (185) 051 (020)
“’1 1165)
14.28 (562) -
1270 %Wi
‘ 1.14 (.045)
038 {075) 'NSULATOR
048 (.019)
041 (076) D'A-
8LEADS
s on—]
406 (.
3
45"+ 2° TYP,
5.33 (.210)
483
NOTES

4. Thermal Resistance: © Ja = .150°C/mW, © Jc =
.025°C/mW.

5. Al dimensions shown in parentheses are English.
(Inches)

V PACKAGE
Su oy oy Ty
R
R W
’_ 953 (375) .
9.27 (.365)
076 (630
051 (.020)
132 (.052)
1.12 (.044)
NOTES:

1. Lead Material: Alloy 42 or equivalent.
2. Body Material: Plastic
EI Tolerances non cumulative.
Signetics symbol denotes Lead No. 1.
@ Lead spacing shall be measured within this zone.

{—— Leap No. 1 4]

o
i
£
S

|
|

o
14
8
3
8

¢
H
gz
E
~—3&la
e

!.

U

8

=

6. Body dimensions do not include molding flash.

7. Thermal Resistance: © Ja = .16°C/mW, @ Jc =
.08°C/mwW

8. Al dimensions shown in parentheses are English.
(Inches)
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SIGNETICS PACKAGES

WF PACKAGE -
{(6]LEAD NO. 1 ——I f=—o051 (020)
; [] — 1
6.60 (.260)
| — === 816 (2400
| S— == @ 521 (205)
| —— 1 — 495 (195)
|
| e — =
E (_250)_4‘_ 0.48 (.019) 0.71 (.028)
r]t's. (2300 19.05 (.750) 038 (015) 025 Lot0)
_'I 1854 (.730) |
0.5 (.006) 102 ‘L‘“’J 203 M_T
0.10 (.004) D.76 (.030) 0.51 (.020) 1.27 (.050)
NOTES:
1. Lead material: Alloy 42 or equivalent, tin plated.
2. Body material: Ceramic with glass seal at leads.
3. Lid material: Ceramic, glass seal.
Tolerances non cumulative.
El Lead spacing shall be measured within this zone.
IE] Signetics symbol or angle cut denotes Lead No. 1.
Recommended minimum offset before lead bend.
Maximum glass climb .010.
9. Thermal resistance: @ Ja = .220°C/mW, © Jc =
.085°C/mW.
10. Al dimensions shown in parentheses are English.
(tnches)
WH PACKAGE
B 140 (.055)
@ ELEADNOJ 051 (.020) —»=| '1— B |('“5)
5
——————
—————
———]
———3
——— 048 (019)
0.38 (.015)
——— |
7.99 (.315) 6.60 (.260)
}“T(, ) > 610 u)_" T
I 2184 (860) 071 1028)
21.33 (.840) 0.25 (.010)

[~—0.76 (.030)

NOTES:
1. Lead material: Alloy 42 or equivalent, tin plated.

2. Body material: Ceramic with glass seal at leads.
3. Lid material: Ceramic, glass seal.

Tolerances non cumulative.

IE' Lead spacing shall be measured within this zone.
Signetics symbol or angle cut denotes Lead No. 1.

Recommended minimum offset before lead bend.
Maximum glass climb .010. '

9. Thermal resistance: © Ja = .200°C/mW, © Jc =
.085°C/mW.

10. All dimensions shown in parentheses are English.
(Inches)

102 1.mo)J Lg (.080)

051 (.020) 1.27 (.050)
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SIGNETICS PACKAGES

WH PACKAGE

B
——I l‘—ﬂ.Sl (.020)
=] =
889 (350 T
8.38 (330 T3
—T—]
—
===
12.83 (.505)
12,67 (.
6.60 {.260)
203 (080)_ 6.10 (.240)
1.27 (.050) I
838 (.330)
8.64 (.340)
NOTES:

1. Lead Material: Alloy 42 or equivalent, tin plated.
2. Body Material: Ceramic with glass seal at leads.
3. Lid Material: Ceramic, glass seal.

Tolerances non cumulative.

ELead spacing shall be measured within this zone.

6. Signetics symbol or angle cut denotes Lead No. 1.

Maximum glass climb .010.
8. Thermal Resistance: © Ja = .200°C/mW; © Jc =
.085°C/mW.

9. Al dimensions shown in parentheses are English.
(Inches)

WJ PACKAGE

4—1 ‘—E (0200
.51 1.40 (.085)
LEAD NO. 1 —— =
1.14 (.045)
l &
——— 5 —
| e—
| e——— FTos om0
0.38 (.015)
940 (370) 699 (.275) T o4 (025
8.38 (.330) 6.22 (.245) 0.25 (.010)
24.38 (.960)
! 2388 (940) 1
__| —
L [ ] l
L |
[w (008) JA f_ .
1.02 (. 2. i
0.10 (.004) ‘J lo—o.n (.030) o :gi %:::;
NOTES:

1. Lead material: Alloy 42 or equivalent, tin plated.
2. Body material: Ceramic with glass seal at leads.

3. Lid material: Ceramic, glass seal.

.| Tolerances non cumulative.
El Lead spacing shall be measured within this zone.
Signetics symbol or angle cut denotes Lead No. 1.

Recommended minimum offset before lead bend.

Maximum glass climb .010.

9. Thermal resistance: © Ja =.195 °C/mW, © Jc =
.085°C/mW.

10. All dimensions shown in parentheses are English,

(Inches)

8-20



SIGNETICS PACKAGES

XA PACKAGE LEAD NO. 1

ﬁﬁﬁﬁﬁﬁﬁﬁ@m

23.50 (.925)
23247 (975) 089 (035) 7.87 (310}
[ 038 (018 ‘ 7.37 (:290) b
¥ O] |
318 (125) N
282 (775 173 (.068)
f 1.45 (.057)
t
038 (015)—||*™
.25 (.070)
- 953_(375) .}
8.26 (.325)
NOTES:
1. Lead Material: Alloy 42 or equivalent. 6. Body dimensions do not include molding flash.
2. Body Material: Plastic 7. Thermal Resistance: © Ja = .16°C/mW, © Jc =
o
Tolerances non cumulative. -08°C/mW.
. Al di i i ish,
Signetics symbol denotes Lead No. 1. 8. I dimensions shown in parentheses are English
(Inches)
Lead spacing shall be measured within this zone.
XC PACKAGE LeAD MO 1
! B3]
m;m
q =
.45 (.345)
28.07 (1.105)
27.81 (1.005) 1041 (410}
997 (3%0)
68 (. 216 (085)
) \\| _188 (078 &
0.38 (.015)
025 (0100 T \|"
12.45 (.490)
1117 (480)

NOTES:
1. Lead Material: Alloy 42 or equivalent. 7. Thermal Resistance: ® Ja = .125°C/mW, © Jc =
2. Body Material: Plastic. .055°C/mW.
olerances non cumulative. 8. All dimensions shown in parentheses are English.
{Inches)

Signetics symbol denotes Lead No. 1.
EILead spacing shall be measured within this zone.

6. Body dimensions do not include molding flash.
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SIGNETICS PACKAGES

XF PACKAGE
LEAD NO. 1 [4]
e Y e YN e Y TR e YO e TNl O ol Yl N e T e Y e Yl B o
;]
14.10 .555)
C 13584 (545)
WY WYY YWY YR
36,86 (1.455)
38,78 (1.340)
053 (021)
0.38 (.015)
32 (.052) 8 7.1 (675)
NOTES:
1. Lead Material: Alloy 42 or equivalent. 6. Body dimensions do not include molding flash.
2. Body Material: Plastic 7. Thermal Resistance: © Ja = .12°C/mW, © Jc =
o
Tolerances non cumulative. -05°C/mw.
Signetics symbol denotes Lead No. 1. 8. All dimensions shown in parentheses are English.
(Inches)
Lead spacing shall be measured ‘within this zone.
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811 EAST ARQUES AVENUE
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TEL: (408) 7397700
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