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T1 Worldwide Sales Offices

ALABAMA: Huntsville, 500 Wynn Drive, Suite 514, Huntsville,
AL 35805, (205) 837- 7530.

ARIZONA: Phoeni, P.0. Box 35160, 8102 N. 23rd Ave., Suite
A, Phoenix, AZ 85069, (602) 249-1313

CALIFORNIA: Costa Mesa, 3186J Airway, Costa Mesa, CA
92626, 1714& 640-7311; El Segundo, 831 S, Douglas St &l
Segundo, CA 90245, (213) 973-2571; San Diego, 4333 View
Ridge Ave., Suite B., San Diego, CA 92123, ( 4) 278-9600;
Sunnyvale, PO. Box 518, 776 Palomar Ave., Sunnyvale, CA
94086, (408) 732-1840.

COLORADO: Denver, 9725 E. Hampden St.. Suite 301, Denver,
€0 80231, (303) 695-2800.

CONNECTICUT: Hamden, 2405 Whitney Ave.,
06518, (203) 269-0074

FLORIDA: Clearwater, 2280 U S. Hwy 19 N_, Suite 232, Clear-
water, FL 33515, (813) 796-1928; Ft. Lauderdale, 2765 N.W.
62nd, Suite A, Ft. Lauderdale, FL 33309, (305) 973-8502:
Winter Park, 1850 Lee Rd., Suite 115, Winter Park, FL 32789,
(305) 644-3535

GEORGIA: Atlanta, 3300 Northeast Expy , Suite 9, Atlanta, GA
30341, (404) 452-4600

ILLINOIS: Arlington Heights, 515 W. Algonquin, Arlington
Heights. IL 60005, (312} 640-3000

INDIANA: Ft. Wayne, 2020 Inwood Dr., Ft. Wayne, IN 46805,
(219) 424-5174: Indianapolis, 2343 S Lynhurst Suite J-400,
Indianapolis, IN 46241, (317) 248-8555

Hamden, CT

MARYLAND: Baltimore 1 Rutherford PI., 7133 Rutherford Rd.,
Baitimore, MD 21207, (301) 944-8600

MASSACHUSETTS: Waltham, RTC gﬁosion Tech Center) 400-2
Totten Pond Rd., Waltham, MA 02154, {617) 890-6671

MICHIGAN: Southtield, Central Park Plaza, 26211 Central Park
Bivd., Suite 215, Southfield, M) 48076, (313) 353-0830.

%ﬂ;gNESDTA Edina, 7625 Parklawn, Edina, MN 55435, (612)

MISSOURI: Kansas City, 8080 Ward Pkwy.,
64114, 816& 523-2500; St. Louis, 236
Louis, MO 63141, (314) 432-3333

NEW JERSEY: Clark, 292 Terminal Ave. West, Clark, NJ
07066, (201) 574-9800.

NEW MEXICO: Albuquerque, 5907 Alice N.E.. Suite E, Albu-
querque, NM 87110, (505) 265-8491

NEW YORK: East Syracuse, 6700 Old Collamer Rd., East Syr-
acuse, NY 13057, (315) 463-9291; Endicott, 112 Nanticoke
Ave., P.0. Box 618, Endicott, NY 13760, 60 754-3900:
Melville, 1 Huntington Ouadrangle Suite 3C10, Box 2936,
Melville, NY 11747, (516) 454-6600, Poughkeey sle 201 South
Ave Poughkeepsre NY 12601, (914) 473-2900; "Rochester,
1210 Jetferson Rd., Rochester. NY 14623, (716) 461-1800

NORTH CAROLINA: Charlotte, 8 Woodlawn Green, Woodlawn
Rd., Charlotte, NC 28210, (704) 527-0930

OHI0: Beachwood, 23408 Commerce Park Rd., Beachwood,
OH 44122, (216) '464-6100. Day ton, ngsle; Bldg., 4124
Linden Ave , Dayton, OH 45432, (513) 258

Kansas City, MO
'Schuetz Rd.. St

OKLAHOMA: Tulsa, 3105 E. Skelly Dr., Suite 110, Tulsa, 0K
74105, (918) 749-9548.

OREGON: Beaverton, 10700 S.W. Beaverton Hwy., Suite 565,
Beaverton, OR 97005, (503) 643-6759.

PENNSYLVANIA: Fi. Washington, 575 Virginia Dr., Ft. Wash-
ington, PA 19034, (215) 643-6450

TENKESSEE: Knoxville, 106 Cavetton Rd., Apt. 1F, Knoxville,
TN 37919, (615) 691-3380; Johnson l:ilg, P.0. Drawer 1255,
Erwin Hwy., Johnson City, TN 37601, (615) 282-2200

TEXAS: Austin, 12501 Research Bidg., P.O. Box 2909, Austin,
TX 78723, (512) 250-7655; Dallas, PO, Box 225214, Dallas.
TX 75265, (214) 935-6531; Houston, 9000 Southwest Frwy .
Suite 400, Houston, TX 77036, (713) 778-6592.

UTAH: Salt Lake cng 3672 West 2100 South, Salt Lake City UT
84120, (801) 973

VIRGINIA: Arlington, Crystal Square 4, 1745 Jeﬂerson Davis
Hwy., Suite 600, Arlington, VA 22202, (703) 553-2200; Mid-
fothian, 13000 711 Sutters Mill Cr , Midiothian, VA231|3 {804)
744-1487; Richmond, 3930 Beulah Rd., Richmond, VA 23234,
{804) 275-8148.

WASHINGTON: Redmond, 2723 152nd Ave..
(206) 881-3080, Redmond, WA 98052

CANADA: Ottawa, 436 McClaren St., Ottawa, Canada,
K2POM8, (613) 233-1177; Richmond Hill, 280 Centre St. E..
Richmond Hill L4C1B1, Ontario, Canada, (416) 884-9181; St.
Laurent, Ville St. Laurent Quebec, 9460 Trans Canada Hwy.,
St. Laurent, Quebec. Canada H4S1R7, (514) 334-3635 G

N.E. Bldg 6.

ARGENTINA, Texas Instruments Argentina S.A.1.C.F: Km
25, 5 Ruta Panamericana Don Torcuato, C.C. 2296, 1000-
Correo Central, Buenos Aires, Argentina, 748-1141.

AUSTRALIA Texas Instruments Australia Ltd: Uml 1A, 5 By-
field St., P.0. Box 106, North Ryde, N.S.W. 2113, Sydney,
Australia, 02-887-1122; 6th iloor 60 Albert Road, South
Melbourne 3004, Victoria, Australia, 699-5788.

AUSTRIA, Texas Instruments Ges. m.b.H: Rennweg 17, 1030
Vienna, Austria, 0222-724186.

BELGIUM, Texas Instruments S/A: Mercure Centre, Raket-
straat, Rue De La Fusee 100, 1130 Brussels, Belgium,
02-7208000.

BRAZIL, Texas Instrumentos Electronicos do Brasil Ltda: Rua
Padre Pereira De Andrade, 591 Cep-05469 Sao Paulo, Brazil,
011-260-6347.

DENMARK, Texas Instruments A/D: Marielundvej 46€, 2730
Herlev, Denmark, 02-917400

FINLAND, Texas Instruments Finland OY: Fressenkatu 6, P.L.
917, 00101 Helsinki 10, Finand, 80-408300

FRANCE, Texas Instruments France: La Boursidiere, Bat. A,
R.N. 186. 92350 Le Plessis Robinson, France, 01-6302343;
31 Quai Rambaud, 69002 Lyon, France, 078-373585; 1, Av.
de la Chartreuse, 38240 Meylan, France, 076-304574; 9,
Place de Bretange, 35000 Rennes, France, 099-795481;

100-102 Alle de Barcelone, Residence L'Autay, 31000
Toulouse, France, 061-213032

GERMANY, Texas Instruments Deutschland GmbH: Kurtuer-
stendamm 146, 1000 Berlin 31, Germany, 030-8927013: 11l
Hagen 43, Frankfurter Allee 6- 8, 6236 Eschborn, Germany,
06196-43074; 4300 Essen. Germany, 0201-233551; Win-
terhuderWeoB 2000Hambuvg76 Germany; 040- 2201154;
Haggertystrasse 1, 8050 Freising, Germany, 08161-801;
Riethorst 4, 3000 Hanover 51, Germany, 0511-648021; Ara:
bellastrasse 13-15, 8000 Munich 81, Germany‘ 089-92341;
Marientorgraben 3-5, 8500 Nuernberg. Germany, 0911-
22877, Krefelderstrasse 11-15, 7000 Stuttgart 50, Germany,
0711-547001

HONG KONG, Texas Instruments Asia Ltd: 902, Asian House,
1, Hennessy Rd., Hong Kong. 05-279041.

ITALY, Texas Instruments Italia Spa: Via Europa 38/44,
Cologno Monzese, Milan, Italy, 02-253-2451; Via Salaria
1319, 00138 Rome, Italy, 06-6917127; Via Montebelio 27,
10124 Turin, Italy, 011-832276.

JAPAN, Texas Instruments Asia Ltd: Aoyama Tower Bldg., 4.
5 & BF 24-15 Minami Aoyama, 2-Chome, Minato-Ku.,
Tokyo, Japan 107, 03-402-6171.

KOREA, Texas Instruments Supply Company: Room 301,
Kwang Poong Bldg., 24-1 Hwayang Dong, Sungdong-Ku,
Seoul, Korea, 446-1565.

MEXICO, Texas Instruments de Mexico S.A: Peniente 116
#489, Col. Industrial Vatlejo, Mexico City 15, D.F.. Mexico.
905-567-9200.

NETHERLANDS, Texas Instruments Holland BV: Laan Van de
Helende Meesters 421 A, P.0. Box 283, 1180 AG Amstel-
veen, Holland. 020-473391.

NORWAY, Texas Instruments A/S: Ryensvingen 15, Oslo 6.
Norway, 02-689487.

PORTUGAL, Texas Instruments Equipamento Electronico
LDA: Rua Eng. Frederico Ulrich, 2650 Moreira Da Maia.
Douro, Portugal, 948-1003

SINGAPORE, Texas Instruments Asia Ltd: P.O. Box 2093,
990 Bendemeer Rd.. Singapore 1, Republic of Singapore,
65-2581122.

SPAIN, Texas Instruments Espana S.A: Balmes 89, 12 Barce-
lona 12, Spain.

SWEDEN, Texas Instruments International Trade Corporation
(Sverigefilialen): Norra Hannvagen 3, Fack S-100 54 Stock-
hotm 39, Sweden, 08-235480.

TAIWAN, Texas Instruments Taiwan Ltd: 10th floor, Fu Shing
Eldg 71 Sung-Kiang Rd.. Taipei, Taiwan, Republic of
hina.

UNITED KINGDOM, Texas Instruments Ltd: Manton Lane,
Bedford, England MK417PU, 0234-67466 E
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IMPORTANT NOTICES

Texas Instruments reserves the right to make changes
at any time in order to improve design and to supply
the best product possible.

TI cannot assume any responsibility for any circuits
shown or represent that they are free from patent
infringement.

Information contained herein supercedes previously

published data on TTL products including data books
CC-411 and CC-416.

Copyright © 1981
Texas Instruments Incorporated

Third Printing



THE TTL DATA BOOK
Second Edition

In this 832-page data book, Texas Instruments is pleased to present important technical
information on the industry’s broadest and most advanced families of TTL integrated
circuits.

You'll find complete specifications on standard-technology TTL circuits {Series 54/74,
Series 54H/74H, Series 54L/74L) and on TI's high-technology TTL circuits such as the
Schottky-clamped? Series 54L.S/74LS and Series 545/74S. Information on radiation-
hardened and beam-lead circuits has not been included in this book, but T| has a broad
line of these devices, and information is available upon request,

The indexes are designed for ease of circuit selection with margin tabs to guide you
quickly to general circuit catagories, and the alphanumeric and functional indexes will let
you locate specific circuit types quickly. In addition, a section showing pin assignments,
package availability, and a brief description of the circuit type arranged in type-number
order is included for quick reference. Whenever practical, the MSI functions are arranged
in sequence by type number to further simplify the task of locating a particular function.

High-reliability TTL IC's are covered in a section devoted to the latest revision of the
MACH |V Procurement Specification in accordance with MIL-M-38510, a program
initiated by T to ensure that quality and reliability are built into, not tested into, inte-
grated circuits. Another section is devoted to JAN IC’s and provides a table of recom-
mended usage and cross-references from T type number to 38510 slash sheet and 38510
slash sheet to T1 type number.

Another handy reference for the design engineer is the section on IC sockets and inter-
connection panels from TI.

Although this volume offers design and specification data only for TTL integrated circuits,
complete technical data for any T1 semiconductor/component products are available
from your nearest Tl field sales office, local authorized TI distributor, or by writing
direct to: Marketing Information Services, Texas Instruments Incorporated, P. O. Box
225012, MS 308, Dallas, Texas 75265.

We sincerely hope you will find the new TTL Data Book for Design Engineers a mean-
ingful addition to your technical library.

Tintegrated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975,
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ALPHANUMERIC INDEX

TYPE NUMBERS

FP54ALS16R4
FP54ALS16R6
FPS54ALS16L8
FPS54ALS16R8
FP54LS333
FP54LS335
FP54AS839
FP54AS840
SNS400
SNS4ALS00
SN54H00
SN54L00
SN54L500
SN54500
SN5401
SNS4ALSO1
SN54HO01
SN54L01
SN54LS01
SN5402
SN54ALS02
SN54L02
SN541.502
SN54502
SN5403
SNS4ALS03
SN541.03
SN541.503
SN54503
SN5404
SN54ALS04
SN54H04
SN54L04
SN541.504
SN54S04
SN5405
SNS4ALS05
SN54H05
SN54L505
SN54S505
SN5406
SN5407
SN5408
SN54ALS08
SN54LS08
SN54508
SN5409

FP74ALS16R4
FP74ALS16R6
FP74ALS16L8
FP74ALS16R8
FP74LS333
FP74L5S335
FP74AS839
FP74AS840
SN7400
SN74ALS00
SN74H00
SN74L00*
SN74LS00
SN74500
SN7401
SN74ALSO1
SN74H01

SN74L501
SN7402
SN74ALS02
SN74L02¢
SN74L502
SN74502
SN7403
SN74ALS03
SN74L03!
SN74LS03
SN74503
SN7404
SN74ALS04
SN74H04
SN74L04}
SN74LS04
SN74504
SN7405
SN74ALS05
SN74H0S
SN74LS05
SN74505
SN7406
SN7407
SN7408
SN74ALS08
SN74LS08
SN74508
SN7409

PIN
E"Z?E'f AL ASSIGNMENTS
PAGE?

$-297 §-297
$-297 §-297
$-297 $-297
$-297 $-297
$-306 $-306
$-306 S-306
$-310 $-310
$-310 §310
6-2 56
S-228 $-228
62 56
62 56
62 56
62 56
64 56
§-229 §-229
64 56
64 56
64 56
6-8 56
$-230 $-230
6-8 56
6-8 56
68 56
64 5.7
5231 $-231
64 5.7
64 5.7
64 5.7
6-2 5-7
§-232 $-232
6-2 5.7
6-2 5.7
6-2 5.7
6-2 5.7
64 5.7
§-233 $-233
64 5.7
64 5.7
64 5.7
6-24 5.7
6-24 5.8
6-10 5-8
5234 $-234
6-10 5-8
6-10 5-8
6-12 58

TYPE NUMBERS

SNS4ALS09
SN54LS09
SN54509
SN5410
SNS4ALS10
SN54H10
SN54L10
SN54LS10
SN54S10
SNB4ALS11
SN54H11
SN54LS11
SN54S811
SN5412
SNB4ALS12
SN54LS12
SN5413
SN54LS13
SN5414
SN54LS14
SNB4ALS15
SN54H15
SN54LS15
SNS54515
SN5416
SN5417
SN54LS18
SN54LS19
SN5420
SNB4ALS20
SN64H20
SN54L20
SN54LS520
SN64520
SNS4ALS21
SN54H21
SN54L521
SN5422
SN54ALS22
SN54H22
SN541L522
SN54522
SN5423
SN54L524
SN5425
SN5426
SN54L526

SN74ALS09
SN74LS09
SN74509
SN7410
SN74ALS10
SN74H10
SN74L10!
SN74LS10
SN74510
SN74ALS11
SN74H11
SN74LS11
SN74511
SN7412
SN74ALS12
SN74LS12
SN7413
SN74L813
SN7414
SN74LS14
SN74ALS1S
SN74H15
SN74LS15
SN74S15
SN7416
SN7417
SN74L518
SN74L519
SN7420
SN74ALS20
SN74H20
SN74L20%
SN74L520
SN74520
SN74ALS21
SN74H21
SN74LS21
SN7422
SN74ALS22
SN74H22
SN74L522
SN74522
SN7423
SN74LS24
SN7425
SN7426
SN74L526

ELECTRICAL
PAGET

5-235
612
612

62
$-236
6-2
62
6-2
6-2
$-237
610
610
6-10
64
5-238
64
6-14
614
614
614

5-239
612
6-12
612
6-24
624
s17
s17

6-2
$-240
6-2
62
62
6-2
s-241
6-10
6-10
64
s-242
64
64
64
639
517
68
6-24
626

PIN
ASSIGNMENTS
PAGE?
S-235

5.8
58
5.8
$-236
5-8
5.8
5.8
5-8
$-237
5.9
59
59
5-9
$-238
5.9
5.9
5-9
5.9
5.9
$-239
510
510
510
510
5-10
S17
s17
510
$-240
510
510
5.10
5-10
5241
511
511
511
$-242
511
511
511
5-11
s-17
5-11
512
5-12

T Page numbers without ““S-* preceding them refer to pages in this data book; those with “S-* refer to pages in 1987 Supplement to The TTL
Data Book for Design Engineers, LCC5772.

* Contact the factory for availability.
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ALPHANUMERIC INDEX

PIN PIN
TYPE NUMBERS ELECTRICAL \ ssIGNMENTS TYPE NUMBERS ELECTRICAL  sSIGNMENTS
pAGET PAGE?
PAGE? PAGE?
SN5427 SN7427 6-8 5-12 SN54L549 SN74L.549 722 722
SNS4ALS27 SN74ALS27 $-243 S-243 SN5450 SN7450 6-39 5-16
SN54LS27 SN74L527 68 512 SNB4H50 SN74HS50 6-39 5-16
SN5428 SN7428 6-20 512 SN5451 SN7451 6-30 5-16
SN54ALS28 SN74ALS28 S-244 S-244 SN54H51 SN74H51 6-30 5-16
SN54L528 SN74L528 6-20 5-12 SN54L51 SN74L51% 6-30 5-16
SN5430 SN7430 6-2 5-12 SN54L.S51 SN74LS51 6-30 516
SN54ALS30 SN74ALS30 S-245 §-245 SN54S51 SN74s51 6-30 5-16
SN54H30 SN74H30 6-2 5-12 SN54H52 SN74H52 6-39 517
SN54L30 SN74L30* 6-2 5-12 SN5453 SN7453 6-39 5-17
SN54LS30 SN74LS30 6-2 512 SN54H53 SN74H53 6-39 5-17
SN54530 SN74530 6-2 5-12 SN5454 SN7454 6-30 5-18
SN5432 SN7432 6-28 5-13 SN54H54 SN74H54 6-30 518 -
SN54ALS32 SN74ALS32 5-246 5-246 SN54L54 SN74L54+ 6-30 5-18
SN54L532 SN74LS32 6-28 513 SN54L.554 SN74LS54 6-30 5-18
SN54532 SN74532 6-28 513 SN54H55 SN74H55 6-39 519
SN5433 . SN7433 6-24 513 SN54L55 SN74L55% 6-30 5-19
SN54ALS33 SN74ALS33 §-247 §-247 SN54LS55 SN74LS55 6-30 5-19
SN54L533 SN74LS33 6-26 5-13 SN5460 SN7460 643 519
SN5437 SN7437 6-20 513 SN54H60 SN74H60 6-44 5-19
SN54ALS37 SN74ALS37 s-248 S-248 SN54H61 SN74H61 6-45 5-19
SN54LS37 SN74LS37 6-20 513 SN54H62 SN74H62 6-44 5-20
SN54537 SN74537 6-20 5-13 SN54LS63 SN74LS63 6-62 5-20
SN5438 SN7438 6-24 513 SN54564 SN74S64 6-30 5-20
SN54ALS38 SN74ALS38 §-249 S-249 SN54565 SN74S65 6-32 5-20
SN54LS38 SN74LS38 6-26 5-13 SN5470 SN7470 6-46 5-21
SN54538 SN74s38 6-26 513 SN54H71 SN74H71 6-50 5-21
SN5440 SN7440 6-20 5-14 SN54L71 SN74L71% 6-54 5-21
SN54ALS40  SN74ALS40 S-248 S-248 SN5472 SN7472 646 522
SN54H40 SN74H40 6-20 5-14 SN54H72 SN74H72 6-50 5.22
SN54L540 SN74LS40 6-20 5-14 SN54L72 SN74L72% 6-54 5-22
SN54540 SN74540 6-20 5-14 SN5473 SN7473 6-46 5.22
SN5442A SN7442A 715 7-15 SN54H73 SN74H73 6-50 5.22
SN5641L42 SN74L42¢ 715 7-15 SN54L73 SN74L73¢ 6-54 5.22
SN541542 SN74Ls42 7-15 7-15 SN54LS73A  SN74LS73A 6-56 522
SN5443A SN7443A 715 7-15 SN5474 SN7474 646 5.22
SN54L43 SN74L43} 7-15 7-15 SNS4ALS74  SN74ALS74 $-250 $-250
SN5444A SN7444A 7-15 7-15 SN54H74 SN74H74 6-50 5-22
SN54L44 SN74L44} 7-15 715 SN54L.74 SN74L74% 6-54 5-22
SN5445 SN7445 7-20 720 SNB4LS74A SN74LS74A 656 5-22
SNS5446A SN7446A 722 722 SN54S74 SN74574 658 5-22
SN54L46 SN74L46! 722 7-22 SN5475 SN7475 7-35 7-35
SN5447A SN7447A 7-22 7-22 SN54L75 SN74L75* 7-35 7-35
SN54L47 SN74L47} 7-22 722 SN54LS75 SN74LS75 7-35 7-35
SN54L.547 SN74LS47 722 722 SN5476 SN7476 6-46 5-23
SN5448 SN7448 7-22 7-22 SN54H76 SN74H76 6-50 5-23
SN541.548 SN74LS48 722 722 SN54LS76A SN74LS76A 6-56 5-23
SN5449 722 7.22 SN5477 7-35 7-35

t Page numbers without "S- preceding them refer to pages in this data book: those with “/S-"" refer to pages in 71981 Supplement to The TTL
Data Book for Design Engineers, 1.CC5772.
t Contact the tactory for availability.
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ALPHANUMERIC INDEX

PIN PIN
TYPE NUMBERS E"EP‘Z::,C AL ASSIGNMENTS TYPE NUMBERS ELEP(;::E AL ASSIGNMENTS

pAaGet PAGE

SN54L77 7-35 7-35 SN54H106 SN74H106 6-52 5-32
SN54LS77 7-35 7-35 SN54107 SN74107 6-46 532
SN54H78 SN74H78 6-50 524 SN54LS107A  SN74LS107A 6-56 532
SN54L78 SN74L78} 6-54 5.24 SNS4H108 SN74H108 6-52 532
SN54LS78A SN74LS78A 6-56 5.24 SN54109 SN74109 646 5-33
SN5480 SN7480 741 741 SNB4ALS109  SN74ALS109 §-251 $-251
SN5481A SN7481A 744 744 SN54LS109A  SN74LS109A 6-56 533
SN5482 SN7482 749 749 SN54110 SN74110 646 5-33
SN5483A SN7483A 7-53 7-63 SN54111 SN74111 6-46 533
SN54LS83A SN74LS83A 7.53 7-53 SNB4ALS112  SN74ALS112 5-252 §-252
SN5484A SN7484A 744 744 SNS4LS112A  SN74LS112A 6-56 534
SN5485 SN7485 767 757 SN545112 SN745112 6-58 534
SN54L85 SN74185% 757 7-57 SNS4ALS113  SN74ALS113 §-253 5-253
SN54LS85 SN74L585 757 757 SNS4LS113A  SN74LS113A 6-56 534
SN54585 SN74585 757 7-57 SN545113 SN745113 6-58 534
SN5486 SN7486 765 765 SN54ALS114  SN74ALS114 S-254 S-254
SN54L.86 SN74L86% 765 765 SN54LS114A  SN74LS114A 6-56 5-34
SN54L586 SN74LS86 765 765 SN545114 SN74S114 6-58 5-34
SN54586 SN74586 765 765 SN54116 SN74116 7118 7115
SN54H87 SN74H87 7-70 7-70 SN54120 SN74120 7118 7-118
SN5488A SN7488A § 5-27 SN54121 SN74121 664 5-35
SN7489 § 527 SNS4L121 SN74L121* 664 535

SN5490A SN7490A 7-72 7-72 SN54122 SN74122 6-76 5-36
SN54L90 SN74L90* 7-72 7-72 SN54L122 SN74L122¢ 6-76 536
SN54L590 SN74L590 7-72 772 SN54L5122 SN74LS122 6-76 5-36
SNG491A SN7491A 7-81 7-81 SN54123 SN74123 6-76 5-36
SN54L91 SN74L91! 7-81 7-81 SN54L123 SN74L123} 6-76 5-36
SN54L591 SN74LS91 7-81 7-81 SN54LS123 SN74LS123 6-76 536
SN5492A SN7492A 7-72 772 SN545124 SN745124 7123 7123
SN541.592 SN74LS92 7-72 7-72 SN54125 SN74125 6-33 5-37
SN5493A SN7493A 7-72 7-72 SN54LS125A  SN74LS125A 6-33 537
SNS54L93 SN74L93¢ 772 772 SN54126 SN74126 6-33 537
SN541.593 SN74LS93 772 7.72 SN54LS126A  SN74LS126A 6-33 537
SN5494 SN7494 786 7-86 SN54128 SN74128 6-22 537
SN5495A SN7495A 7-89 7-89 SN54132 SN74132 6-14 6-37
SN54L95 SN74L95" 789 7-89 SN54LS132 SN74LS132 6-14 537
SN54LS958 SN74L5958 789 789 SN545132 SN745132 6-14 537
SN5496 SN7496 7.95 7.95 SN54ALS133  SN74ALS133 $-255 $-255
SN54L96 SN74L96' 7.95 7.95 SNS45133 SN745133 62 538
SN54LS96 SN74LS96 795 7.95 SN545134 SN745134 6-33 538
SN5497 SN7497 7102 7102 SN545135 SN745135 7-129 7129
SN541.98 SN74L98! 7107 7107 SN54136 SN74136 7131 7-131
SN541.99 SN74L99! 7-109 7-109 SN54LS136 SN74LS136 7131 71131
SN54100 SN74100 7-113 7113 SN54LS137 SN74L5137 s-19 s-19
SN54H101 SN74H101 6-52 5-31 SN54L.5138 SN74LS138 7134 7134
SN54H102 SN74H102 6-52 5-31 SN545138 SN745138 7-134 7134
SN54H103 SN74H103 6-52 531 SN54LS139 SN74LS139 7134 7-134

t Page numbers without *“S-** preceding them refer to pages In this data book; those with *S-** refer to pages in 1987 Supplement to The TTL
Data Book for Design Engineers, LCC5772.

* Contact the factory for availability.

§For more information on these devices contact the factory.

TEXAs INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



ALPHANUMERIC INDEX

ELECTRICAL PIN ELECTRICAL PIN
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PAGE? PAGET
PAGE? PAGE?
SN545139 SN745139 7134 7134 SN54L5164 SN74LS164 7-206 7-206
SN545140 SN745140 6-22 5-39 SN54165 SN74165 7212 7212
SN74141 7-138 7-138 SN54LS165 SN74LS165 - 7212 7212
SN74142 7-140 7-140 SN54166 SN74166 7.217 7217
SN54143 SN74143 7143 7-143 SN54L5166 SN74LS166 7217 7217
SN54144 SN74144 7-143 7-143 SN54167 SN74167 7222 7222
SN54145 SN74145 7-148 7-148 SN545168 SN745168 7-226 7-226
SN54L5145 SN74L5145 7-148 7-148 SN54LS169A  SN74LS169A 7226 7-226
SN54147 SN74147 7151 74151 SN545169 SN745169 7226 7-226
SN54L5147 SN74L5147 7-151 71861 SN54170 SN74170 7237 7237
SN54148 SN74148 7151 7-151 SN54LS170 SN74L5170 7-237 7237
SN54LS148 SN74LS148 7-151 7-151 SN74172 7-245 7-245
SN54150 SN74150 7-157 7157 SN54173 SN74173 7-249 7-249
SN54151A SN74151A 7-157 7-157 SNS4LS173A  SN74LS173A 7-249 7-249
SN54LS151 SN74LS151 7157 7-157 SN54174 SN74174 7-253 7-263
SN54S151 SN745151 7157 7-157 SN54LS174 SN74LS174 7-253 7-253
SN54152A 7157 7187 SN54S5174 SN745174 7-253 7-253
SN54L5152 7157 74157 SN54175 SN74175 7.253 7-253
SN54153 SN74153 7-165 7-165 SN54L5175 SN74LS175 7-253 7-253
SN54L153 SN741.153% 7-165 7-165 SNB4S175 SN745175 7-253 7-253
SN54LS153 SN74LS153 7-165 7-165 SN54176 SN74176 7-259 7259
SN545153 SN745153 7-165 7-165 SN54177 SN74177 7-259 7-259
SN54154 SN74154 77 717 SN54178 SN74178 7-265+ 7-265
SN54L154 SN74L154+ 7171 7171 SN54179 SN74179 7-265 7-265
SN54165 SN74155 74175 74175 SN54180 SN74180 7-269 7-269
SN541.5155 SN74LS155 7475 71175 SN54181 SN74181 7271 7271
SN54156 SN74156 7175 71175 SN54AS181 SN74AS181 S-268 $-270
SN54LS156 SN74LS156 7175 7175 SN54LS181 SN74LS181 721 727
SN54157 SN74157 7-181 7-181 SN545181 SN745181 7-271 7-27
SNS54L157 SN74L157} 7181 7-181 SN54182 SN74182 7-282 7-282
SN54L5157 SN74LS157 7181 7-181 SN545182 SN745182 7-282 7-282
SN545157 SN745157 7181 7-181 SN54LS183 SN74LS183 7-287 7-287
SN54LS158 SN74L5158 7-181 7-181 SN54H183 SN74H183 7287 7-287
SN54S168 SN745168 7-181 74181 SN54184 SN74184 7-290 7-290
SN54159 SN74159 7-188 7-188 SN54185A SN74185A 7-290 7-290
SN54160 SN74160 7-190 7-190 SN54186 SN74186 § 549
SN54L.S160A  SN74LS160A 7-190 7-190 SN54187 SN74187 & 549
SN54161 SN74161 7-190 7-190
SN54LS161A  SN74LS161A 7-190 7-190 SN54S188 SN745188 q 549
SN54162 SN74162 7-190 7-190 SN545189 SN745189 q 5-49
SNB4LS162A  SN74LS162A 7-190 7-190 SN54190 SN74190 7296 7-296
SN545162 SN745162 7190 7-190 SN54LS190 SN74L5190 7-296 7-296
SN54163 SN74163 7190 7-190 SN54191 SN74191 7-296 7296
SN54LS163A  SN74LS163A 7-190 7-190 SN54LS191 SN74LS191 7296 7-296
SN545163 SN745163 7-190 7-190 SN54192 SN74192 7-306 7-306
SN54164 SN74164 7-206 7-206 SN54L192 SN74L1921 7-306 7-306
SN54L164 SN74L164} 7-206 7-206 SN541.5192 SN74LS192 7-306 7-306

T Page numbers without “S-** preceding them refer to pages in this data book; those with *'S-** refer to pages in 1981 Supplement to The TTL
Data Book for Design Engineers, LCC5772.

* Contact the factory for availability.

§ For more information on these devices contact the factory.

9 see Bipolar Microcomputer Components Data Book, second edition, or its successor.
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TYPE NUMBERS ELE&LZ',CAL ASSIGNMENTS TYPE NUMBERS E"ii?éf“‘ ASSIGNMENTS
PAGE? PAGE?
SN54193 SN74193 7-306 7-306 SN5S4LS258A  SN74LS258A 7372 7372
SN541193 SN74L193¢ 7-306 7-306 SN545258 SN745258 7-372 7372
SN54L5193 SN74LS193 7-306 7-306 SN54259 SN74259 7376 7-376
SN54194 SN74194 7-316 7-316 SN54L.5259 SN74L5259 7-376 7376
SN54LS194A  SN74LS194A 7-316 7-316 SN545260 SN745260 68 557
SN545194 SN745194 7-316 7-316 SN54LS261 SN74LS261 7-380 7-380
SN54195 SN74195 7-324 7-324 SN54265 SN74265 6-89 5.67
SNS4LS195A  SN74LS195A - 7324 7-324 SN54L5266 SN74L5266 7-386 7-386
SN545195 SN745195 7-324 7324 SN545270 SN745270 § 5.58
SN54196 SN74196 7-331 7-331 SN545271 SN745271 § 558
SN54LS196 SN74LS196 7-331 7-331 SN54273 SN74273 7-388 7-388
SN545196 SN745196 7331 7-331 SN54L5273 SN74L5273 7-388 7-388
SN54197 SN74197 7-331 7-331 SN545274 SN745274 7-391 7-391
SN54L5197 SN74L5197 7-331 7-331 SN54LS275 SN74LS275 7-391 7-391
SN545197 SN745197 7-331 7-331 SN545275 SN745275 7391 7-391
SN54198 SN74198 7-338 7-338 SN54276 SN74276 7-401 7401
SN54199 SN74199 7-338 7-338 SN54278 SN74278 7403 7403
SN545201 SN745201 q 552 SN54279 SN74279 6-60 5.59
SN54221 SN74221 6-68 5.53 SNS54L5279 SN7415279 6-60 559
SN54L5221 SN74LS221 6-68 5.53 SN54LS280 SN74L5280 7406 7-406
SN5415222 SN74L5222 s-23 s-23 SN545280 SN745280 7-406 7-406
SN64LS224 SN74LS224 s-23 s-23 SN545281 SN745281 7410 7410
SN745225 q 5.53 SN54283 SN74283 7415 74415
SN545226 SN745226 7-345 7-345 SN541.5283 SN74L5283 7415 7415
SN541.5227 SN74LS227 s-23 s-23 SN545283 SN745283 7415 7415
SN54L5228 SN74L5228 s-23 s-23 SN54284 SN74284 7420 7420
SN541.5240 SN74LS240 6-83 553 SN54285 SN74285 7420 74420
SN545240 SN745240 6-83 5.53 SN545287 SN745287 L] 561
SNB4LS241 SN74L5241 6-83 554 SN545288 SN745288 1 561
SN545241 SN745241 6-83 554 SN545289 SN745289 q 561
SN54L5242 SN74LS242 6-87 554 SN54290 SN74290 7423 7423
SN54L5243 SN74L5243 6-87 554 SN54L.5290 SN74L5290 7423 7423
SN54LS244 SN74L5244 6-83 5.54 SN54L.5292 SN74L5292 S-31 s-31
SN54L.5245 SN74L5245 7-349 7-349 SN54293 SN74293 7423 7423
SN54246 SN74246 7-351 7-351 SN54L5293 SN74L5293 74423 7423
SN54247 SN74247 7-351 7-351 SN54L5294 SN74LS294 $-31 s-31
SNS541L5247 SN74LS247 7-351 7-351 SN54LS295B  SN74LS2958 7429 7429
SN54248 SN74248 7-351 7-351 SN54L.5297 SN74LS297 $-38 s-38
SN54L5248 SN741.5248 7-351 7-351 SN54298 SN74298 7-432 7432
SN54249 SN74249 7-351 7-351 SN54L5298 SN74L5298 7432 7-432
SN541.5249 SN7415249 7.351 7-351 SN54L5299 SN74LS299 7437 7437
SN54251 SN74251 7-362 7-362 SN545299 SN745299 7437 7437
SN54LS251 SN74LS251 7-362 7-362 SN54S301 SN745301 q 563
SN545251 SN745251 7-362 7-362 SN54L5320 SN74LS320 S-44 S44
SN54L5253 SN74L5253 7-369 7-369 SN54LS321 SN74L8321 S-44 s44
SN54LS257A  SN74LS257A 7-372 7-372 SN54LS322A  SN74LS322A 547 $-47
SN545257 SN745257 7-372 7-372 SN54LS323 SN74L8323 7443 7443

t Page numbers without “/S-** preceding them refer to pages in this data book; those with “S-** refer to pages in 1981 Supplement to The TTL
Data Book for Design Engineers, LCC5772.

8 For more information on these devices contact the factory.

Y see Bipolar Mi P Comp s Data Book, second edition, or its successor,
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PAGE? PAGET

SN545340 SN745340 7-445 7445 SN54L.5422 SN7415422 s-73 $-73
SN545341 SN745341 7445 7-445 SN54L5423 SN74L5423 s-73 $-73
SN545344 SN745344 7445 7445 SN54425 SN74425 6-33 571
SN54L5347 SN74LS347 S51 S-51 SN54426 SN74426 6-33 5.72
SN54L.5348 SN74LS348 7448 7448 SN745428 7514 7514
SN74351 7451 7451 SN545436 SN745436 S-77 s-77

SN54L.8352 SN74LS352 7454 7454 SN545437 SN54S437 577 s-77
SN54L.5353 SN74LS353 7457 7457 SN745438 7514 7514
SN54L5354 SN74LS354 §-53 §-53 SN54L5440 SN74LS440 5-81 s-81
SN64L8355 SN74LS355 §-53 §-53 SN54L5441 SN74LS441 s-81 S-81
SN541.5356 SN74LS356 §-563 §-53 SN54L5442 SN74L5442 s-81 S-81
SN54L5357 SN74LS357 S-53 $-53 SN54LS443 SN741.5443 s-81 s-81
SN54365A SN74365A 6-36 5-66 SN54LS444 SN74L5444 581 s-81
SN54LS365A  SN74LS365A 6-36 566 SN54LS445 SN74L5445 5-87 s-87
SN54366A SN74366A 6-36 566 SN54L5446 SN74L5446 S-89 S-89
SN54LS366A  SN74LS366A 6-36 566 SN541.5447 SN74LS447 593 5-93
SN54367A SN74367A 6-36 566 SN541.5448 SN741L5448 s-81 s-81
SN54LS367A  SN74LS367A 6-36 5-66 SN54L5449 SN74LS449 S-89 $-89
SN54368A SN74368A 6-36 566 SN54L.5465 SN74LS465 595 $-95
SNS4LS368A  SN74LS368A 6-36 566 SN54L.5466 SN741.5466 $-95 S-95
SN545370 SN745370 § 567 SN54L5467 SN74LS467 $-95 $-95
SN54S371 SN74S371 § 567 SN54LS468 SN74L5468 595 S-95
SN54LS373 SN74LS373 7471 7471 SN545470 SN745470 q 5.73
SN54S373 SN74S373 7441 7471 SN545471 SN745471 q 5.73
SN54L5374 SN74L5374 7471 7471 SN545472 SN745472 q 5-73
SN54S5374 SN745374 74471 7471 SN545473 SN745473 1 5-73
SN54L5375 SN74LS375 7478 7-478 SN545474 SN745474 1 573
SN54376 SN74376 7-479 74479 SN545475 SN745475 L 5.73
SN54L5377 SN74LS377 7481 7481 SN545481 SN745481 q 574
SN54L5378 SN74L5378 7481 7-481 SN54L5481 SN74LS481 q 5-74
SN54LS379 SN74L.5379 7-481 7-481 SN545482 SN745482 q 5-74
SN545381 SN745381 7484 7-484 SN54490 SN74490 7520 7-520
SN54L5381 SN74LS381 $-60 S-60 SN54L5490 SN74LS490 7520 7-620
SN54L5382 SN74LS382 S-60 S-60 SN54LS540 SN74LS540 598 S-98
SN5415384 SN74L5384 $-65 S-65 SN54L5541 SN74LS541 $-98 598
SN54L.5385 SN74L5385 S-69 S-69 SN54ALS573  SN74ALS573 5-256 5-256
SN54L5386 SN741.5386 7487 7-487 SN54ALS574  SN74ALS574 5-257 S-257
SN545387 SN745387 1 5-69 SN54ALS576  SN74ALS576 5-258 5-258
SN54390 SN74390 7489 7489 SN54ALS580  SN74ALS580 S-259 §-259
SN54LS390 SN74LS390 7-489 7489 SN54LS590 SN74LS590 S-101 S-101
SN54393 SN74393 7-489 7489 SN54L.S591 SN74LS591 S-101 5-101
SN54L5393 SN74L5393 7-489 7489 SN54LS592 SN74LS592 $-105 5-105
SN54LS395A  SN74LS395A 7:496 7-496 SN54LS593 SN74LS593 5-105 $-105
SN54L5396 SN74LS396 s-71 ST SN54L5595 SN74L5595 s-110 $-110
SN541.5398 SN74L5398 7-499 7-499 SN54LS596 SN74LS596 S-110 s-110
SN54L5399 SN74LS399 7-499 7-499 SN54L5597 SN74L5597 S-114 s-114
SN545412 SN745412 7-502 7-502 SN54L5598 SN74LS598 s-114 s-114

T Page numbers without "S- preceding them refer to pages in this data book; those with *S-* refer to pages in 1987 Supplement to The TTL
Data Book for Design Engineers, LCC5772.

§ For more information on these devices contact the factory.

Ysee Bipolar Micr Comp Data Book, second edition, or its successor,
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PAGE? PAGE?

SN54L.5600 SN74LS600 S-119 s-119 SN541.5683 SN74L5683 $-203 $-203
SN54LS601 SN74LS601 s-119 s-119 SN54LS684 SN74L5684 $:203 5-203
SN54L.5602 SN741.5602 s-119 S-119 SN54LS685 SN74LS685 §-203 §-203
SN54LS603 SN74LS603 S-119 $-119 SN541.5686 SN74L5686 §-203 5203
SN541.5604 SN74L5604 S-124 S-124 SN54L5687 SN74L5687 $-203 $-203
SN54LS605 SN74LS605 s-124 s-124 SN54L.5688 SN74L5688 5-203 $-203
SN54L.S606 SN74L5606 s-124 $-124 SN54L.5689 SN74LS689 $-203 $-203
SN54LS607 SN74L5607 s-124 5124 SN54LS690 SN74LS690 s-211 s-211
SNS4LS608 SN74LS608 s-128 s-128 SN54L5691 SN74L5691 s-211 s-211
SN54LS610 SN74LS610 $-133 $-133 SN541.5692 SN74L5692 s-211 s-211
SN54LS611 SN74LS611 $-133 $-133 SN54LS693 SN74L5693 s-211 s-211
SN54LS612 SN74LS612 5-133 $-133 SN54LS696 SN74LS696 s-217 5217
SN54LS613 SN74L5613 $-133 $-133 SN54L5697 SN74L5697 §-217 5217
SN54L.5620 SN74L5620 S-141 S-141 SN54L5698 SN74LS698 s-217 5217
SN54LS621 SN74LS621 S-141 s-141 SN54L5699 SN74L5699 s-217 $-217
SN54L5622 SN74L5622 $-141 s-141 SN54AS800 SN74AS800 $-273 5273
SN54LS623 SN74L5623 s-141 s-141 SN54AS802 SN74AS802 s-274 s-274
SN54L.5624 SN74LS624 S-145 S-145 SN54AS804 SN74AS804 S-275 S-275
SN54L.5625 SN74L5625 S-145 S-145 SN54AS805 SN74AS805 $-276 5-276
SN541.5626 SN74L5626 S-145 $-145 SN54AS808 SN74AS808 $-277 5277
SN541.5627 SN74LS627 S-145 $-145 SN54AS832 SN74AS832 $-278 5278
SN54L.5628 SN74L5628 S-145 5-145 SN54AS857 SN74AS857 $-279 $-279
SN54L5629 SN74LS629 S-145 S-145 SN54AS867 SN74AS867 S-280 5-280
SN541.5630 SN74LS630 S-151 S-151 SN54AS869 SN74AS869 $-280 $-280
SN54L5631 SN74LS631 $-151 S-151 SN54AS870 SN74AS870 S-281 S-281
SN54LS638 SN74L5638 5157 5157 SN54AS871 SN74AS871 s-281 5-281
SN541.5639 SN7415639 $-157 §-157 SNB4ALS873  SN74ALS873 S-260 S-260
SNS4LS640 SN74L5640 5161 S-161 SNB4AS873 SN74AS873 $-283 $-283
SN54LS641 SN74LS641 S-161 S-161 SN54ALS874  SN74ALS874 S-261 $-261
SN54L5642 SN74LS642 5161 s-161 SN54AS874 SN74AS874 S-284 $-284
SN54LS643 SN74L5643 $-161 5-161 SNB4ALS876  SN74ALS876 5-262 $-262
SN54LS644 SN74LS644 S-161 S-161 SN54AS876 SN74AS876 5-285 5285
SNS54L.S645 SN74L5645 $-161 S-161 SNB4AS877 SN74AS877 5-286 $-286
SN64LS646 SN741.5646 S-168 S-168 SN54ALS880  SN74ALS880 5263 $-263
SN54LS647 SN74L5647 S-168 S-168 SN54AS880 SN74AS880 $-287 S-287
SN54L.5648 SN74L5648 S-168 $-168 SN54AS881 SN74AS881 S-288 S-288
SN54L5649 SN74L5649 5-168 S-168 SN54AS882 SN74AS882 s-201 $-291
SN54LS651 SN74L5651 S-175 $-175 SN54AS885 SN74AS885 $-293 $-293
SN54LS652 SN74L8652 $-175 5-175 SN54AS894 SN74AS894 S-294 $-294
SN54L.5668 SN74LS668 S-179 5179 SN54ALS1000 SN74ALS1000 5264 5-264
SN54LS669 SN74LS669 S-179 5179 SN54ALS1002 SN74ALS1002 §-265 5-265
SN54L.S670 SN74LS670 7526 7526 SN54ALS1003  SN74ALS1003 5-266 5-266
SN54LS671 SN74L8671 $-187 S-187 SNB4ALS1020 SN74ALS1020 S-266 $-266
SN54L5672 SN74LS672 s-187 s-187 TIM8228 7514 7514
SN54LS673 SN74LS673 $-193 5-193 TIM8238 7514 7514
SNS54L5674 SN74L5674 5193 $-193 TIM9905 7-362 7-362
SNS4LS681 SN74LS681 $-197 §-197 TIM9906 7376 7376
SN54L.5682 SN74L5682 $-203 §-203 TIM3907 7-151 7-151
TIM9908 7448 7-448

1 Page numbers without *S-"* preceding them refer to pages in this data book; those with ““S-" refer to pages in 1987 Supplement to The TTL
Data Book for Design Engineers, LCC5772.
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FUNCTIONAL INDEX/SELECTION GUIDE

The following pages contain functional indexes and selection guides designed to simplify the choite of a particular
function to fit a specific application. Essential characteristics of similar or like functions are grouped for comparative
analysis, and the electrical specifications are referenced by page number. The following categories of functions are
covered:

SS1 FUNCTIONS i Page

Positive-NAND gates and inverters with totempole OUtPULS . . . + « & + = & « « 4 4 s e s v s e e e e e 1410
Positive-NAND gates and inverters with open-collector outputs P B 1]

Positive-NOR gates with totem-pole outputs . . . . e B0
Positive-AND gates with totem-polE OUTPUTLS  + « & & & v &+ & & 4 4 o 4 e e e e e e e e e e e e e e e e 11
Positive-AND gates with open-collector outputs . S |
Schmitt-trigger positive-NAND gates and inverters W|th totempole outputs C e e e 1-11
Buffers/clock drivers with totem-pole outputs . . . . C e e e e e e e e e e e e e e e e e e 112
50-ohm/75-ohm line drivers . . . 5 4 4 4 8 e s s e ae s s es e seuseaee s 1-12
Buffer and interface gates with open-collector outputs . P B 4
Gates, buffers, drivers and bus transceivers with 3-state outputs e B K]
Positive-OR gates with totem-pole outputs P e e e e e e 1-14
AND-OR-INVERT gates with totem-poleoutputs . . . . . . . . . . . . 1-14
AND-OR-INVERT gates with open-collector outputs e e e e 1-14
Expandablegates . . . . 1-14

Expanders . . . T B
Dual J- Kedge-tnggered fllp-flops e N )
Single J-K edge-triggered flip-flops . . . . . . . . . L i i i i i e e e e e e e e e e e s e e e e e e e e .. 16
Pulse-triggered dual flip-flops . . . . . .« . . . . i 4 i e e e e e e e e e e e e e e e e e e e . 1116
Pulse-triggered single flip-flops . . . . . . . . 4 i i e e e e e e e e e e e e e e e e e e e .. 116
Dual J-K flipflopswithdatalockout . . . . . . & . v &t v 4 4 v e b e et e e e e e e e e e e e e e .. 1B
Single J-K flipflops withdatalockout . . . . . -« . & + & v 4 v 4 v 4 & 4 e e e e e e e e e e e e e e e .. 118
Dual D-type flip-flops .. e R
S-Rlatches . . . e e e e e e e e e e e e e e e e e e e e e e e e 117
Current-sensing gates .. e S
Monostable multivibrators wuth Schmltt-trngger mputs S R X
Retriggerable monostable multivibrators . P 1-17
Clock generator circuits .. 1-17

MSI/LSI FUNCTIONS

Adders . . e B k]
Accumulators, amhmenc Ioglcunns look-ahead carry generators e R k2
Multnpllers...... e R ]
Comparators . . e T8

Parity generators/checkers O
Other arithmetic operators e B 5]
Quad, hex, and octal fhp—flops O R X
Register files . . . S )
Shiftregisters . . . . . . . ¢ . v 4 e e e e e e e e e e e e e e e e e e e e e e e e e e e e . 120
Other registers . . . .« .« © 4« 4 4+ 4 4 e e e e e e e e e e e e e e e e e e e e e e e e e e 120
Latches . . . e R4
Clock generator BT D 1
Code converters . . . e |
Priority encoders/regls(ers S P4)
Data selectors/multiplexers . . . . . v v . v h e h e e e e e e e e e e e e e e e e e e e e e . 22

Decoders/demultiplexers . . e P& ]
Open-collector display decoders/dnvers wnth counters/latches P Pk ]
Open-collector display decoders/drivers . . . T P4
Bus transceivers and drivers . T ]
Asynchronous counters (ripple clock)—negatlve-edge tnggered S Pi]
Synchronous counters—Positive-edge triggered . . I Pnd]

Bipolar bit-slice processor elements . . . L L . . . . e e e e e e e e e e e e e e e e e e e e e e e . 126
First-in first-out memories (FIFO's) . . . e B
Random-access read/write memories (RAM’ s) e By A
Read-only memories (ROM’s) e 4
Programmable-read-only memorles (PROM s) e Pt:
Microprocessor controllersand support functions . . . . . . . . . v . e v e e e e e e e e e e e e e e e .. 128

Error detection and correction Circuits . . . . . . . L . L L L L . 0w e e e e e e e e e e e . 128
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FUNCTIONAL INDEX/SELECTION GUIDE

POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-2

POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222

TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGE TS
DELAY TIME | PERGATE | -55°Cto 125°C 0°C to 70°C PAGE NO.
3ns 19mwW |SNs4sos 3, W |sN74s04 J N
6ns 22mW [SN54HO4 | J,W |SN74HO4 | U N
HEX INVERTERS 9.5ns 2mW  |SN54LS04 | J,W [SN74LS04 | 4, N 5.7
10ns 10mwW {SN5404 J,W |SN7404 4N
33ns 1mW |SN54LO4 | J,T [SN74L04 N~
3ns 19mW  |SN54S00 J, W |SN74500 4N
QUADRUPLE 2-INPUT 6ns 22mW  |SN54HOO | J,w [SN74HOO | U, N
POSITIVE-NAND GATES 9.5ns 2mW [SNs4Ls00 | J,w [SN74LSOO | J.N 56
10ns 10mW  |SN5400 J,W |SN7400 LN
33ns 1mW _ |SN54L00 | J.T |sNn74to0 | N
3ns 19mw  [sSNsas10 J,W [SN74s10 LN
6ns 22mW  |SNS4H10 | J,W |SN74H10 | I N
TRIPLE 3-INPUT
POSITIVE.NAND GATES 9.5ns 2mW  |SNS4LS10 | J,W [SN74LS10 | J, N
10ns 10mw  |SN5410 J,W [sN7410 N
33ns 1mwW  |SNS4L10 | J, T |sN74aL10 | I N
3ns 19mwW  [sNsas20 J,W |SN74s20 4N
DUAL 4INPUT 6ns 22mW  [SN54H20 | J,W |SN74H20 | O N
POSITIVE.NAND GATES 9.5ns 2mW  |SNS4LS20 | J,W |SN74LS20 | J, N 610
10ns 10mw  [sSNs420 J,W [SN7420 LN
33ns 1mW  [SN54L20 J, T |SN74L20 J.N
3ns 19mW  [SN54S30 J,W [SN74530 J,N
SINPUT 6ns 22mW  [SN54H30 | J,W |SN74H30 | J,N
POSITIVE.NAND GATES 17ns 24mW  |SN54LS30 | J, W |SN74LS30 | 4 N 512
10 ns 10mwW  |SN5430 J,W |SN7430 J,N
33ns 1mW _ |SN54L30 J, T |SN74L30 J N
13INPUT POSITIVE-NAND GATES 3ns 19mw  [sN54s133 | J,w [sN74s133 | 4N 5-38
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS
ELECTRICAL TABLES — PAGE 64
TYPICAL TYPPOWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE A AENTS
DELAY TIME | PERGATE | -55°Cto 125°C 0°C to 70°C PAGE NO.
5ns 172.5mW  |SNS4s0s J,W [sn74as05 J,N
HEX INVERTERS 8ns 22mW  [SN54HO5 | J,W [SN74HOS | J,N 57
16ns 2mW  |SNS4LS0S | J, W [SN74LS05 | LN
24 ns 10mW  [SN5405 J,W |SN7405 JN
§ns 17.6mW  |SN54503 J,W |SN74s03 | J,N 5.7
8ns 22mW  {SNS4HO1 J,W |SN74HO1 N 56
QUADRUPLE 2.INPUT 16ns 2mW  [SNS4LSO1 | J,W [SN74LSO1 | O, N 56
POSITIVE.NAND GATES 16 ns 2mwW  {SN54LS03 | J,W [SN74LSO3 | 4, N 57
22ns 10mwW  [SNS401 J, W |SN7401 N 56
22ns 10mW  |SN5403 J |sN7403 JN 57
46 ns 1mW  |SNS4LO1 T 56
46 ns 1mW  |SN54L03 J [SN74L03 J,N 57
TRIPLE 3.INPUT 16 ns 2mW  [SNS4LS12 | J, W [SN74Ls12 | 4N
POSITIVE-NAND GATES 22 ns 10mW  |SNS412 J,W [sN7412 J,N i
Sns 17.56mW  |SN54522 J, W [sN74s22 N
DUAL 4-INPUT 8ns 22mW  [SNSaH22 | J,W [SN74H22 | J, N 511
POSITIVE-NAND GATES 16 ns 2mwW,  (SN54LS22 | J,W [SN74Ls22 | J, N
22ns 10mwW  |SN5422 J,W [sN7422 J,N
TEXAS INSTRUMENTS
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

POSITIVE-NOR GATES WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-8

TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME PER GATE ~55°C to 125°C 0°Cto 70°C PAGE NO.
3.5ns 29 mW | SN54S02 J, W | SN74502 I N
QUADRUPLE 2-INPUT 10ns 275mW | SN54LS02 | J,W |SN74LS02 | J,N
POSITIVE-NOR GATES 10 ns 14 mW SN5402 J, W | SN7402 4N 56
33ns 1.5 mW SN54L02 J, T |SN74102 J.N
TRIPLE 3INPUT 8.5ns 22mwW SN5427 J, W [SN7427 N
POSITIVE-NOR GATES 10 ns 4.5 mW SN54LS27 | J,W {SN74LS27 | J N 512
DUAL 4INPUT POSITIVE-NOR 10.5ns 23mw SN5425 J, W |SN7425 4N 5411
GATESWITH STROBE
PDgs‘:::/IEN:g; GATES 4ans 54 mW SN545260 J,W | SN745260 N 5-68

POSITIVE-AND GATES WiTH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-10

TYPICAL | TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME | PERGATE | —55°c0125°C 0°C t0 70°C PAGE NO.
POSITIVE-AND GATES e m ' ’ 58
1505 19mW | snsaos 3, W |sN7a08 LN
TRIPLE SINPUT 2.75ns 3TmW  |SNB4s11 | J,W |SN7as11 | 4N
POSITIVE-AND GATES 8.2ns 40 mW SN54H11 J,W |SN74H11 J,N 59
12ns 425mwW  [sNsaLs11 | o,w |sN7astt | ow
DUAL 4INPUT 8.2ns 20mW- |SN5aH21 | J,W |SN7aH21 | J,N
POSITIVE-AND GATES 12ns 425mW  [SN54LS21 | J,W [SN74LS21 | 4, N 541

POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
ELECTRICAL TABLES — PAGE 6-12

TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME | PER GATE —55°C to 125°C 0°Ct0 70°C PAGE NO.
SN54509 J,W |sN7 JN
QUADRUPLE 2:INPUT 1:‘: . 193:‘: mx SN5409 J’W sN7:§zg LN
.6 ns .4 mi L , 58
POSITIVE-AND GATES
- 20ns 4.25mW | SN54LS09 | J,W [SN74LS09 | J, N
6 28 mW N54515 N
TRIPLE 3INPUT 10.5 - 38 rT‘w :N:::ﬁ jvvrl :N;::Z j z
.5 n: 8
POSITIVE-AND GATES ¢ m g ‘ 510
20ns 425mW |SN54LS15 | J,W |SN74LS15 | J, N

SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-14

TVPICAL TYPICAL DEVICE TYPE PIN
DESCRIPTION ELAY ND PACKAGE SSIGNMENTS
Hysteresis | ° AN > . A ENT:
TIME —55°C 10 125°C 0°C 1o 70°C PAGE NO.
17 1 N5414 W [sN7414 N
HEX SCHMITT TRIGGER INVERTERS 08 Sns  |SNS 4 4 : 59
08V 150s  [SNSALS14 | J,W [SN74LS14 | 4N
. N .
R n: , N ¥
POSITIVE-NAND SCHMITT TRIGGERS * 5387
08V 15ns  |SN54LS132 | 4w |SN74Ls132 | N
DUAL 4-INPUT POSITIVE-NAND 0.8V 166ns [SN5413 | J,W |SN7413 LN
SCHMITT TRIGGERS 08V 165ns  |SN54LS13 | LW [sN7aLs13 | o N 59
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE OUTPUTS
(ALSO SEE 3-STATE BUFFERS AND DRIVERS ON PAGE 1-13)

ELECTRICAL TABLES ~ PAGE 6-20

LOW-LEVEL |HIGH-LEVEL | TYPICAL[TYP POWER DEVICE TYPE PIN
DESCRIPTION ouTPUT | OUTPUT |DELAY | PER AND PACKAGE ASSIGNMENTS
CURRENT | CURRENT | TIME | GATE —55°C t0 125°C 0°Cto 70°C PAGE NO.
g:’:::frup"e 48mA —24maA 7ns | 28mw [sNsa2s J,w | sN7a28 N
POSITIVENOR 24 m: —:; mA 12ns s‘: mwx erLen SN74LS28 |4, N 512
BUFFERS 12m -1.2mA 12ns 5.5m 54LS28 (J, W
QUADRUPLE 60 mA —3mA ans | almw |SNS4S37 | J,W|SN74s37 | 4N
2INPUT 48 mA —1.2mA | 105ns | 27mw [snsas7 J,W | sn7a37 LN
POSITIVE-NAND 24mA —12mA 12ns | 43mw SN7aLs37 |4, N 513
BUFFERS 12mA —1.2mA 120s | 43mw [SNsaLS37 | 4w
60 mA “3mA 4ns | 44mW [SN54S40 | J,W | SN74540 | J,N
DUAL 4-INPUT 60mA —15mA | 7.5ns | 4amW |SNS4H40 | J,wW|SN7aH0 |4, N
POSITIVE-NAND 48mA —12mA | 106ns | 26mW [SNs4d0 1,w | sn7aa0 N 514
BUFFERS 24 mA —1.2mA 12ns | 43mw SN74LSa0 |4, N
12mA —1.2mA 12ns | 4.3mw _[snNsaLsao | Jw
50-0HM/75-OHM LINE DRIVERS
ELECTRICAL TABLES — PAGE 6-22
LOW-LEVEL [HIGH-LEVEL [TYPICAL [TYP POWER DEVICE TYPE PIN
DESCRIPTION OUTPUT | OUTPUT |DELAY | PER AND PACKAGE ASSIGNMENTS
CURRENT | CURRENT | TIME | GATE ~55°C t0 125°C 0°Cto 70°C PAGE NO.
DUAL 4INPUT
POSITIVE-NAND 60 mA —40mA ans | 44amw [snsas140 | J,w|sN7as1a0 [N 539
LINE DRIVERS
QUADRUPLE
2INPUT 48 mA —424mA 7ns | 28mw SN74128  |4,N
POSITIVE-NOR 48 mA ~29mA 7ns | 28mw sNsa128  |uw 5-37
LINE DRIVERS

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
. ELECTRICAL TABLES — PAGES 6-24 AND 6-26
HIGH-LEVEL| LOW-LEVEL |[TYPICAL [TYP POWER DEVICE TYPE PIN

DESCRIPTION OUTPUT OUTPUT DELAY PER AND PACKAGE ASSIGNMENTS
VOLTAGE CURRENT TIME GATE —55°Cto 125°C 0°Cto 70°C PAGE NO.
30V 40 mA 13ns 21 mW SN7407 JN 58
HEX 30V 30 mA 13ns 21mW  [SN5407 W 58
BUFFERS/DRIVERS 15V 40 mA 13ns 21 mW SN7417 4N 510
15V 30 mA 13 ns 21 mW  |SN5417 J W 5.10
30V 40 mA 12.5ns 26 mW SN7406 4N 6.7
HEX INVERTER 30V 30 mA 12.5ns 26 mW  [SN5406 W 57
BUFFERS/DRIVERS 15V 40 mA 12.5ns 26 mW SN7416 4N 510
15V 30 mA 12.5ns 26 mW [SN5416 J, W 5-10
15V 16 mA 13.5ns 10mW |SN5426 J  |SN7426 JN 512
QUADRUPLE 15V 8 mA 16 ns 2mwW SN74LS26 J, N 512
2INPUT 15V 4 mA 16 ns 2mW  |SN54LS26 Jw 612
POSITIVE-NAND 55V 60 mA 6.5 ns 41 mW ISN54S38 J,W |SN74538 J.N 313
BUEFERS 55V 48 mA 12.5ns 244 mW  [SN5433 J,W [SN7438 J.N 513
55V 24 mA 19 ns 4.3 mwW SN74L538 J, N 513
5.5V 12mA 19 ns 4.3mW |SN54LS38 | J, W 513
QUADRUPLE 55V 48 mA 1M ns 28 mW  [SN5433 J, W | SN7433 J,N
2-INPUT POSITIVE- 55V 24 mA 19 ns 5.45 mW SN74LS33 J.N 513
NOR BUFFERS 55V 12mA 19ns | 545mW [SN54LS33 [J W
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MSI/LSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

TYPICAL  [MAXIMUM | MAXIMUM| DEVICE TYPE PIN ELECTRICAL
DESCRIPTION PROPAGATION| SOURCE SINK AND PACKAGE TS [CHARACTERISTICS
DELAY TIME [CURRENT | CURRENT| -55°Ct0 125°C [ 0°C1070°C PAGE NO. PAGE NO.
12.INPUT NAND GATE 4.5 ns -65mA | 20mA SN74S134 [J, N 533 .33
4.5 ns -2mA [ 20mA | sns4s134 oW
8ns ~26mA | 24mA SN74L5125A[4, N 5.37
8ns —1mA | 12mA |SNS4LS125A]4, W 537
8.5ns -26mA | 2amA SN74LS126A[4, N 537
8.5 ns —1mA | 12mA |SN54LS126A[J, W 537
QUADRUPLE 10 ns -52mA | 16mA SN74125  |J,N 5-37
BUS BUFFERS/DRIVERS 10ns -2mA | 16mA | SN54125 |4 wW 5.37
WITH INDEPENDENT 10 ns -52mA | 16mA SN74126 |4 N 5.37 633
OUTPUT CONTROLS 10ns -2mA | 16mA | SNS4126 [J, W 5.37
10 ns -52mA | 16maA SN74425 |, N 5.74
10 ns —-2mA 16 mA SN54425 Jw 5-74
10 ns -52mA [ 16mA SN74426 |4, N 5.75
10 ns -2mA | 16mA | SNs4a26 [Jw 5.75
9.5 ns -26mA [ 24mA SN74LS365A] 4, N 568
9.5 ns —1mA | 12mA [SN54LS365A)4, W 5-68
9.5ns —26mA | 24mA ISN74LS366A]J, N 5-68
9.5 ns —1mA | 12mA [SN54LS366A|J, W 5-68
9.5 ns —26mA | 2amA ISN74LS367AlJ, N 569
9.5 ns —1mA | 12mA |SN54LS367A{J, W 569
9.5 ns —26mA | 2amaA ISN74LS368AJ, N 569
HEX BUS 95 ns ~1mA | 12mA |SN54L5368A[L, W 569
BUFFERS/DRIVERS 11 ns ~52mA [ 32mA SN74366A |[J, N 568 6-36
11 ns —2mA | 32mA | SN54366A (4, W 568
1t ns -52mA | 32mA SN74368A |J.N 5-69
11 ns -2mA | 32mA | SN54368A [J,W 569
12 ns -52mA [ 32mA SN74365A |J, N 5-68
12ns ~2mA | 32mA | SN54365A |4 W 568
120s -52mA [ 32mA SN74367A |4 N 569
12 ns -2mA [ 32mA | SN54367A [JW 569
5 ns —15mA [ B64mA SN745240 |[J,N 5-54
5ns -12mA | 48mA | SN54S240 | J 5-54
Sns —15mA 64 mA SN74S241 |4, N 5-55
5 ns -12mA | 48mA | SN54S241 | J 5-55
OCTAL BUS 10ns —15mA | 2amA SN74L5240 [J, N .54
BUFFERS/DRIVERS 10ns ~12mA | 12mA | SNs4LS240| J 554 683
10ns —15mA 24 mA SN74LS241 |4, N 5.55
10 ns —12mA | 12mA | sSNsaLs2a1| J 555
10ns —15mA | 24mA SN74L5244 [J, N 655
10 ns —12mA | 12mA | SNs4LS244| 4 5.55
CONTROLLER AND BUS DRIVER ~1mA [ 10mA SN745428 | N 7514 7514 R
FOR 8080A SYSTEMS (MSI) —1mA | 10mA SN745438 | N
11 ns -15mA | 24mA SN74LS242[J, N
11 ns —12mA | 12mA | SN54LS242 (4, W
QUADRUPLE TRANSCEIVERS 12ns —1sma | 2ama SN74L5243 | U, N 5-55 687
12ns —12mA | 12mA | SN54LS243|J, W
QUADRUPLE TRANSCEIVERS 10 ns -103mA | 20mA SN745226 [J,N 7.345 7345
WITH STORAGE (MSI) 10ns -65mA | 20mA | SN545226 [J W
12ns —15mA 24 mA SN73TS245 [T N
OCTAL TRANSCEIVERS (MSI) 1208 —12ma | 12ma | snsatsaas| o 7-349 7349
TEXAS INSTRUMENTS 113
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

POSITIVE-OR GATES WITH TOTEM-POLE QUTPUTS
ELECTRICAL TABLES — PAGE 6-28

TYPICAL | TYPPOWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGE TS
DELAY TIME | PERGATE | —55°Cto 125°C 0°C 1o 70°C PAGE NO.
ans 35mW |SN54S32 | J,W [SN74s32 | J N
QUADRUPLE 2-INPUT
POSITIVE.OR GATES 12ns 2amW  |SN5432 J,W | SN7432 I N 513
12ns 5mw |sNsats3z | Jw [sN74Ls32 | U N
AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS
ELECTRICAL TABLES — PAGE 6-30
TYPICAL | TYPPOWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE JENTS
DELAY TIME | PERGATE | —55°Cto 125°C 0°Cto 70°C PAGE NO.
2VIDE 4INPUT 12.5ns 2.75mW |SN54LSE5 | J,W |SN74LSS5 | J,N 519
43ns 1.5mW |SNSaLss | J.T [sn74Lss | 4N
2WIDE 4-2-32.INPUT 3.5ns 29mW  |SN54564 | J,W [SN74564 | J, N 520
4WIDE 2:2-3-2INPUT 6.6ns 41mw  [SNS4HS4 | J,w [SN74HS4 | 4 N 5-18
4WIDE 2-INPUT 10.5 ns 23mW  [SN5454 J,W |SN7454 N 5.18
4WIDE 2-3-3-2-INPUT 12.5ns 45mW [SN54LSB4 | J,wW |SN74LsS4 | 4N 518
4WIDE 2-3-3-2INPUT 43ns 1.5mW |SNsaLsa | 4T [sn7atsa | 4N 5-18
35ns 28mW | SN54S51 J, W |SN74551 N
6.5ns 29mW [SN54H51 | J,W [SN74H51 | J, N
DUAL 2-WIDE 2 INPUT 10.5ns 14mwW  |SN5451 J,W [SN7451 Y 516
12.60s 2.75mW  [SN54LS51 | J, W [SN74LS5T | 4, N
43ns 1.5mwW  [SNsaLs1 | 4,7 [sn7ast | N
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS
ELECTRICAL TABLES — PAGE 6-32
TYPICAL | TYPPOWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME | PERGATE | —55°Cto125°C | 0°Cto 70°C PAGE NO.
4-WIDE 4.2.32-INPUT 5.5 ns 36mW  [sNsases | J.w [sN7ases [ N 520
EXPANDABLE GATES
ELECTRICAL TABLE - PAGE 6-39
TYPICAL | TYPPOWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION |DISSIPATION AND PACKAGE ASSIGNMENTS
DELAY TIME | PER GATE —55°C to 125°C 0°Cto 70°C PAGE NO.
DUAL 4INPUT POSITIVENOR GATES 10.5ns 23mW  |SNS423 J,W |SN7423 LN 511
WITH STROBE
4WIDE AND-OR GATES 9.9 ns 88mW [SN54H52 | J,W [SN74HS2 | 4 N 517
6.6ns 41TmW |SN54H53 | J,W |SN74H53 | J. N
4WIDE AND-OR-INVERT GATES §17
10.5 ns 23mW  |SN5453 J,W |SN7453 JN
2-WIDE AND-OR-INVERT GATES 6.8ns 30mW |SNBAHES | J,W |SN74HES | J, N 5-19
DUAL 2-WIDE AND-OR-INVERT 6.5ns 29mW  |SN54H50 | J.W |SN74H50 | J, N
GATES 10.5ns 14mw  |SNs450 J, W |SN7450 JN 516
EXPANDERS
ELECTRICAL TABLES — PAGES 6-43, 6-44, AND 6-45
TYP POWER DEVICE TYPE PIN
DESCRIPTION DISSIPATION AND PACKAGE ASSIGNMENTS
PER GATE | —55°Ct0125°C 0°C to 70°C PAGE NO.
DUAL 4 INPUT EXPANDERS 4mw - (SNS460 . W SN7460 SN 519
6mwW _|sNsaHB0 | J,w |SN7aHE0 | 4N
TRIPLE 31NPUT EXPANDERS 13mW  [sNsaH61 | J,w [sN7aHe1 | U N 519
32-2-3INPUT AND-OR EXPANDERS 25mW  |SNS4HB2 | J,W |SN74HE2 | 4, N 5-20
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SSI FUNCTIONS.
FUNCTIONAL INDEX/SELECTION GUIDE

DUAL J-K EDGE-TRIGGERED FLIP-FLOPS
A B c

PRESET PRESET PRESET

—d Qe ed § al ’__
—a>CK P cK
P T0 I
OTHER
FF K
CLEAR CLEAR

I » TO OTHER
FF

Q

D
PRESET
—_ af— —s of—
—Pcx —bcx
——ik ap— pum— 3 ap—
CLEAR CLEAR
SINGLE J-K EDGE-TRIGGERED FLIP-FLOPS
F G H
_ 1 - 1
PRESET PRESET PRESET
4 o}— f af— M
P ck ck
ap— '3 ap——
X CLEAR

- J

owg TYPICAL CHARACTERISTICS| DATA TIMES DEVICE TYPE PAGE REFERENCES
REF. fmax Pwr/F-F | SETUP HOLD _ AN:) PACKAGQE _ PIN ELECTRICAL
(MHz) (mW) (ns)  (ns) | —55°Cto 125°C 0°C to 70°C ASSIGNMENTS
125 75 3 04 [SNs4s112 | J, W[ SN74S112 4N 534 658
A 50 100 134 0: |SN54H106 | J,W | SN74H106 JN 632 6-52
45 10 204 0! |snsaLs76A| J,W | SN74LS7T6A (4, N 6-23 6-58
45 10 204 0l (SN54LS1124| J,W | SN74LS112A [J N 534 656
125 75 3 0i |SN54s114 | J, W[ SN745114 I N 534 658
8 50 100 134 04 [SN54H108 | J, W [ SN74H108 LN 5.32 6-52
45 10 204 0. |SNS4LS78A| J,W | SN74LS78A I, N 524 656
45 10 204 01 |snsars114a) J,w | SN74LS114A 4N 5-34 6-56
c 125 75 3 0+ |SN54s113 [ J,W | SN74S113 N 534 658
25 10 201 0! |SN54LS113A| J,W | SN74LS113A |4, N 5-34 6-56
50 100 131 0t |SN54H103 | J,W | SN74H103 N 531 652
D a5 10 204 0i [sNsaLs73A| J,W(| SN74LS73A  |U,N 522 656
45 10 201 0 [sNsaLs107a] 4 | SN74LS107A [J N 532 6-56
e 33 10 20t 5t |SN54LS109A[ J, W | SN74LS109A U, N 533 656
33 45 10t 6t |SN54109 J,W | SN74109 J,N 5-33 646
F 50 100 134 01 [sNsaH101 | J, W | SN74H101 J N 531 652
G 50 100 131 04 [SN5aH102 | J, W | SN74H102 J. N 531 652
H 35 65 201 61 |[SN5470 J, W | SN7470 J,N 5-21 646

14 The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, | for tha falling edge.
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

PULSE-TRIGGERED DUAL FLIP-FLOPS

1 J K
PRESET
PRESET
——t J ap— J Q
——O> CK (3
CLEAR
PULSE-TRIGGERED SINGLE FLIP-FLOPS
L — m e | N
PRESET PRESET PRESET
n Q- Kl [ e
ek P cx
K aj K G f—
CLEAR
pwa, | LYPICAL CHARACTERISTICS | DATA TIMES DEVICE TYPE PAGE REFERENCES
! f Pwr/F-F  |SETUP HOLD AND PACKAGE PIN
REF. max "/ - - - - ELECTRICAL
{MHz) (mw) ns)___ {ns) | —55°Cto 125°C 0°C 10 70°C ASSIGNMENTS
30 80 ot 0 |sNsaH73 | J,W|SN74HZ3 | U N 522 6-50
, 20 50 ot 01 |SN5473 J.W | SN7473 4N 522 6-46
20 50 ot 0! |SN54107 J | sN74a107 N 5-32 6-46
3 3.8 ot o) [snsaL73 | 4T [sn74L73 | 4N 5-22 654
) 30 80 ot o [sNsaH76 | J,W [SN7aHTE | U N 623 6-50
20 50 ot 04 |SN5476 J,W | SN7476 N 523 6-46
K 30 80 ot o1 [snsaH78 | U.W [ SN7aHI8  [U N 524 6-50
3 3.8 ot 01 [SN54L78 J,T | sN74L78 J.N 5-24 6-54
L 30 80 ot o [snsaH71 | 9, w [ sSN7aH71 JN 521 6-50
30 80 ot 01 [SN54H72 | J,W [SN74H72 |J, N 522 6-50
M 20 50 ot 01 |SNS472 J.W | SN7472 J N 522 6-46
3 3.8 ot 0} |SNs4L72 J, T | SN74L72 J,N 5.22 6-54
N 3 38 ot 01 |SN54L71 |3, T [SN7aLT1 [N 521 6-54
J-K FLIP-FLOPS WITH DATA LOCKOUT D-TYPE FLIP-FLOPS
UAL SINGLE DUAL
(o] P —_— Q
E’ PRESET
af—
L
Op—
S {
pwa, | TYPICAL CHARACTERISTICS | DATA TIMES DEVICE TYPE PAGE REFERENCES
: f Pwr/F-F  [SETUP HOLD AND PACKAGE PIN
REF. max ELECTRICAL
(MHz) {mW} (ns) (ns) —55°C to 125°C 0°C to 70°C ASSIGNMENTS ¢
[¢) 25 70 ot 30t |sSNs4111 J,W | SN74111 J N 533 6-46
[ 25 100 20t 5t [SNs4110 J.W [sn7a110 JN 5-33 6-46
110 75 3t 2t |SNs4s74 J.W [ sN74s74 N 522 6-58_
43 75 15t 5t [SN54H74 | J,W [SN74H74 | U N 522 6-50
Q 33 10 25t 5t |SNSALSTAA | J,W [ SN74LS74A'( J,N 522 656
25 43 20t 5t |SN5474 J,W | SN7474 JLN 522 6-46
3 4 501 15t |SNS4L74 [ J, T |[SN74L74 |3 N 522 6-54

t1The arrow indicates the edge of the clock pulse used for reference: 1 for the rising edge, ¢ for the falling edge.
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SSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

S.R LATCHES
ELECTRICAL TABLES - PAGE 6-60
TYPICAL TYP TOTAL DEVICE TYPE PIN
DESCRIPTION PROPAGATION| POWER AND PACKAGE ASSIGNMENTS
DELAY TIME |DISSIPATION| —55°C to 125°C 0°Cto 70°C PAGE NO.
QUADRUPLE &/ LATCHES 12ns 19mW SN5415279 | J,W |SN74LS279 | J,N 560
12ns 90 mW SN54279 J,W {SN74279 J.N

CURRENT-SENSING-GATES
ELECTRICAL TABLES — PAGE 6-62

TYPICAL TYP POWER DEVICE TYPE PIN
DESCRIPTION PROPAGATION | DISSIPATION AND PACKAGES A NTS
DELAY TIME PER GATE —55°C to 125°C 0°C to 70°C PAGE NO. n
HEX 21 ns 3.3mwW SN54L563 J,W | SN74LSE3 4N 520
MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS
ELECTRICAL TABLES — PAGES 6-64 AND 6-68
OUTPUT | TYP TOTAL DEVICE TYPE PIN
NO. OF INPUTS
DESCRIPTION PULSE POWER AND PACKAGE ASSIGNMENTS
POSITIVE|NEGATIVE| RANGE |DISSIPATION| —55°C to 125°C 0°C to 70°C PAGE NO.
SINGLE 1 2 40ns—28's 90 mW  |SN54121 4, W |sN74121 LN 5
1 2 40ns—28's 40mW  [SN54L121 | J, T {SN74L121 | UN 53
1 1 20ns—70 s 23mW SN74L5221 | J,N
BUAL 1 1 20 ns—49 s 23mW  [SNBaLS221 | 4 W 554
1 1 20ns-28s| 130 mW SN74221 3N
1 1 20ns—21s| 130 mW  |SN54221 LW
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
ELECTRICAL TABLES — PAGE 6-76
OUTPUT| TYP DEVICE TYPE PIN
NO. OF INPUTS DIRECT
DESCRIPTION cLear | PULSE |TOTAL AND PACKAGE ASSIGNMENTS
POSITIVE | NEGATIVE RANGE | POWER| —55°Ct0 125°C 0°C1070°C PAGE NO.
2 2 Yes [ 45 ns—e | 115 mW |SN54122 J, W |sN74122 N
SINGLE 2 2 Yes [ 90ns—w| 55mW|SNB4LI22 | J, T [SN74L122 | y,N 5.36
2 2 Yes 45 ns—e= | 30 mW |SN54LS122 | J,W [SN74LS122 | J,N
1 1 Yes | 45 ns—e [230 mW [SN54123 J,W [SN74123 JN
DUAL 1 1 Yes [ 90 ns—e | 115 mW |SN64L123 J |sN74L123 | U, N 5-36
1 1 Yes | 45ns—e | 60 mW [SNE4LS123 | J, W |SN74LS123 | J, N
CLOCK GENERATOR CIRCUITS
ELECTRICAL TABLES — PAGES 6-89 AND 7-123
TYP TOTAL DEVICE TYPE PIN
DESCRIPTION POWER AND PACKAGE ASSIGNMENTS
DISSIPATION | —55°C to 125°C 0°Cto 70°C PAGE NO.
N Y-
QUADRUPLE COMPLEMENTARY-OUTPUT 125mW  |SN54265 J, W |sN74265 J N 5-58
LOGIC ELEMENTS
DUAL VOLTAGE-CONTROLLED OSCILLATORS (MSI) 525mW  [SN54S124 | J,W [SN74S124 |J, N 7123
181
TEXAS INSTRUMENTS 1417
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POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

\



1-18

MSI/LSI FUNCTIONS

FUNCTIONAL INDEX/SELECTION GUIDE

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

ADDERS
TYPICAL | TYPICAL | TYP POWER DEVICE TYPE PAGE
DESCRIPTION CARRY | ADD | DissipATION AND PACKAGE o
TIME TIME PER BIT ~55°C to 125°C 0°C to 70°C :
SINGLE 1-BIT GATED FULL ADDERS 106ns | 52ns 105mW | SN5480 1, W | SN7480 LN| 741
SINGLE 2.BIT FULL ADDERS 145ns | Z5ns 87 mW | SN5482 J,W | SN7482 I,N| 749
10 ns 15 ns 24 mW | SN54LSB3A | J, W | SN74LS83A | J, N | 7-53
10 ns 15 ns 24mW | SN54LS283 | J, W | SN74LS283 | J,N | 7415
SINGLE 4-BIT FULL ADDERS 11ns 7ns 124mW | SN54s283 | J |[SN74s283 |J,N [ 7415
10ns 16 ns 76mW | sN5a83A | Jg,w([sn7a83a | u,N| 763
10 ns 16 ns 76mwW | SN54283 | o, w|sn7a283 | 4,n | 7415
T ns T ns 110mW | SN54H183 | J,W | SN74H183 | J,N | 7287
X .SAVE FULL ADDERS
DUAL 1-BIT CARRY-SAVE FULL A 15ns | 15ns 23mwW | snsaLs1sa | J. W |sn7aLsisa | o, N | 7287
ACCUMULATORS, ARITHMETIC LOGIC UNITS, LOOK-AHEAD CARRY GENERATORS
TYPICAL [ TYPICAL| TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION CARRY | ADD POWER AND PACKAGE No
TIME | TIME |DISSIPATION| —55°Cto125°C 0°C to 70°C .
4BIT PARALLEL 10 20 720w  [SN54s281 | J,W | SN74s281 |4, N | 7410
BINARY ACCUMULATORS ns ns m ‘ g
11 ns 20 ns 525 mW SN74S381 N 7484
4-BIT ARITHMETIC LOGIC UNITS/ 7ns | 1ns 600mW |SN545181 | J,w |SN7as181 | U, N | 7271
FUNCTION GENERATORS 126ns | 24ns 455 mW  |SNB4181 | J,w [sN7a181 | o, N | 7271
16ns | 24ns 102mW  [SNBaLS181 | 4, W [SN74Ls181 |0, N | 7:271
7 260mW -|SNB45182 | J,W | SN745182 | J, N
LOOK-AHEAD CARRY GENERATORS ns 60 m ' | 7282
13ns 180mwW |Snsa182 | J,w |sN7a182 [N
MULTIPLIERS
DESCRIPTION DEVICE TYPE AND PACKAGE PAGE
—~55°C to 125°C 0°C to 70°C NO.
2-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS SN54L5261 1, W| sN7aLS261 J.N| 7380
A BITBY 451 PARALLEL BINARY MULTIPLIERS SN54284, SN54285 | J, W | SN74284, SN74285 | J, N | 7420
A B SN545274 J | SN74S274 J, N 7-391
SN54L5275 J | sN7aLs275 JN
7-BIT-SLICE WALLACE TREES SNSa5275 o | envasars | 739
25-MHz 6-BIT-BINARY RATE MULTIPLIERS SN5497 J,W| SN7497 1.N| 7102
25-MHz DECADE RATE MULTIPLIERS SN54167 3, W| sN7a167 N[ 7222
COMPARATORS
TYPICAL | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION COMPARE| POWER AND PACKAGE NO
TIME | DISSIPATION| -55°Cto 125°C 0°C to 70°C )
11.5ns 365mW | SN54585 | J,W | SN74585 | J, N
1 N N
4BIT MAGNITUDE COMPARATORS 21 ns 275mW | SN5485 3. W SN7485 IN s
23.5ns 52mW |SN54LS85 | J,W |SN74LS85 |4, N
82ns 20mW [SNBaL8S J |sn7aLss  |un
TEXAS INSTRUMENTS
INCORPORATED
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MSI/LSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

PARITY GENERATORS/CHECKERS

TYPICAL | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION DELAY POWER NO
TIME | DISSIPATION | —55°C to 125°C 0°C t0 70°C i
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS | o ™ BOmWW | SNSALS280 | J, W | SN74LS280 | L, N 0
) 13 ns 335 mW SN545280 | J, W |SN745280 |J, N
8-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 35ns 170 mW SN54180 J,W | SN74180 J,N | 7-269
OTHER ARITHMETIC OPERATORS
TYPICAL | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION DELAY POWER AND PACKAGE NO
TIME |DISSIPATION| —55°Cto 125°C 0°C to 70°C )
7ns 250 mW | SN54S86 J,W | SN74586 J,N | 765
W LS! -65
ns
ESWITH - OUTPUTS ' '
GATES WITH TOTEM-POLE 14ns 150 MW | SN5486 J, W | SN7486 J,N | 7865
55 ns 15mW | SN54L86 J, T |sN74L86 | N | 765
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 18ns 30mW | SN54LS136 | J.W |SN74LS136 [J, N |
WITH OPEN-COLLECTOR OUTPUTS 27 ns 150 mW | SN54136 J,W |SN74136 J, N
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 18 ns 40 mW | SN541.5266 | J,W |SN74L5266 | J,N | 7-386
QUADRUPLE EXCLUSIVE OR/NOR GATES 8ns 325mW  [SN54S5135 | J,W |SN74S135 [J, N | 7-129
4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENT 14 ns 270 MW | SN54H87 J,W | SN74H87 J,N 7-70
QUAD, HEX, AND OCTAL FLIP-FLOPS
F-F POWER DATA TIMES DEVICE TYPE PAGE
DESCRIPTION PER | FREQ PER SETUP HOLD AND PACKAGE NO
PKG FLIP-FLOP | ns ns —55°C to 125°C 0°C t0 70°C ’
50 MHz 17 mW 20t 0t |SN54Ls374 | J |SN74LS374 | J,N | 7471
D TYPE 3-STATE WITH ENABLE 8
100 MHz 56 mW 5t 2t | SN545374 J [ sN74s374 |4, N | 7471
8 [ 40MHz| 10.6 mW 20t 5t [ SN54LS377{ J [SN74LS377( J,N| 7-481
D TYPE WITH ENABLE 6 | 40MHz| 106 mW 20t 5t | SN54LS378 | J, W | SN74LS378 | J, N [ 7-481
4 | 40MHz| 106 mW 20t 5t | SN54LS379 | J | SN74Ls379| J, N[ 7481
g | 40MHz 39 mW 20t st | SN54273 J | SN74273  [J,N, 2.388
40 MHz | 10.6 mW 20t 5t | SN54LS273 | J | SN74LS273| 4, N
35 MHz 38 mW 20t st | SN54174 [J,w|[sSN74174 | u N
40 M X 5t E
D TYPE WITH CLEAR 6 0MHz | 10.6 mW 20t SN54LS174 | J, W | SN74LS174 | J, N | 7-253
110 MHz 75 mW 51 3t | SN545174 | J,W | SN745174 | J,N
35 MHz 38 mW 20t 5t | SN54175 [J,w]|SN74175 |4, N
4 | 40MHz| 106 mwW 20t 5t | SN54LS175 [ J,W | SN74LS175 | J, N | 7-253
110 MHz 75 mW 5t 3t | SN54S175 |J, W | SN74S175 | J, N
J-K TYPE WITH SEPARATE CLOCK | 4 50 MHz 75 mW 31 101 | SN54276 J |sn74276 |4, N 7-401
J-K TYPE WITH COMMON CLOCK 4 | 45MHz 65 mW ot 20t [ SN54376 | J,W |SN74376 | J,N | 7-479
REGISTER FILES
TYPICAL |TYP READ | DATA | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION ADDRESS | ENABLE | INPUT POWER AND PACKAGE NO
TIME TIME RATE [DISSIPATION| -55°Cto 125°C 0°Cto 70°C )
EIGHT WORDS OF TWO BITS 33ns 15ns |20 MHz{ 660 mW SN74172 J,N | 7-245
7
FOUR WORDS OF FOUR BITS 27 ns 1805 |20MHz| 125mW  [SN5ALS170 | J,W [SN74LS170 | 4, N | .0
30 ns 15ns  |20MHz| 635mW  |SN54170 J,W [SN74170 JN
FOUR WORDS OF FOUR BITS 24 19 20 MH 135mW  |SN54LS670 | J, W |SN74LS670 7-526
n .
(3STATE OUTPUTS) s ns z m 670 | J, 670 | J,N
TEXAS INSTRUMENTS 1-19
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MSI/LSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

SHIFT REGISTERS

N NO. [ 7 | SERIAL ASYNG Moogsn TYP TOTAL DEVICE TYPE PAGE
SCRIPTION | OF FrEQ | DATA cLEar |E[H[2|2| Power AND PACKAGE NO
BITS INPUT & |5[ 912 [DissiPATION| —85°C 10 125°C 0°C to 70°C )
o |
50 MHz D Low [X|[X[x[x 750 mW | SN545299 J, W | SN745299 J,N | 7437
g |38 Mz D Low [X|X[x[x 175 mW | SN54LS299* | J |SN74LS299" | J, N | 7-437
PARALLEL-IN, 35 MHz D SyncL X |X|X|X 175mW  [SN541S323* | J |sN74Ls323* | J, N | 7-443
PARALLEL-OUT 25 MHz D Low |X[X|X|X 360 mW__ | SN54198 J, W [SN74198 J,N | 7-338
(BIDIRECTIONAL) 70 MHz D Low [X |X({X|X 450 mW | SN545194 J, W [SN745194 JN
4 |25 MHz D Low |[X|X|X[X 75mW | SN54LS194A | J, W |SN74LS194A | J,N | 7-316
25 MHz D Low |X |X|X[x 195 mW__ | SN54194 J,W | SN74194 J N
\ﬁs 25 MHz| JK Low [X x| x 360mW | SN54199 J, W | SN74199 J,N | 7338
110 MHz D Low |X X 60 mW | SN54LS96 J, W | SN74LS96 J,N
5 [10MHz D Low [X X 240 mW | SN5496 J, W | SN7496 J,N} 795
5 MHz D Low_[X X 120mW | SN54L96 J__|SN74L96 J N
70 MHz| JK Low [X X 375mW | SN54S195 J,W | SN745195 J,N | 7324
30 MHz| JK Low [X X 195 mW [ SN54195 J, W [sSN74195 J,N | 7324
PARALLELN, 30 MHz D Low [x X 75mW  [SN54LS395A | J,W |SN74LS395A | J,N | 7-496
PARALLEL-OUT 25 MHz D None |[X X 195 mW | SN5495A J, W |SN7495A J,N | 7-89
25 MHz D Low |X X [x 230mW | SN54179 J,W [SN74179 J,N | 7-265
4 |25 MHz D None |X X |x 230mW | SN54178 J,W [sN74178 J.N | 7-265
30 MHz| JK Low |X X 70 mW SN54LS195A | J, W [SN74LS195A | J,N | 7-324
30 MHz D None |X X 65mW | SN54LS95B | J, W |SN74LS95B |J, N | 7-89
30 MHz D None |X X 70mW  |SN54LS295B | J,W [SN74LS295B | J, N | 7-429
3MHz| JK None [X X 19mW  [SN54L99 3 |sN74L99 J,N | 7-109
3 MHz D None |X X 199mW | SN54L95 J,T |sN74L95 J.N [ 7-89
SERIALIN, 25MHz [Gated D | Low [X 80 mW |SN54LS164 |J,W [SN74LS164 |J,N
PARALLEL-OUT 8 [25MHz|Gated D[ Low [X 167 mW | SN54164 J, W |SN74164 J,N | 7-206
12MHz [Gated D | Low |X 84mW |SN54L164 |.J, T |SN74L164 |J N
25 MHz D None [X X [x 210mW | SN54165 J,W |SN74165 N | 7212
35 MHz D None {X X [X 105mW  |SN54LS165 | J,W |SN74LS165 |(J, N | 7-212
PARALLEL-IN, 8
SERIAL.OUT 20 MHz D Low |X X [x 360 mW | SN54166 J, W |SN74166 3N |7217
35 MHz D Low [X X |X 110mW  |SN54LS166 | J,W |SN74LS166 |[J, N | 7-217
4 [10MHz D High [X X 175mW | SN5494 J,W |SN7494 J,N | 786
SERIALIN 25 MHz [Gated D | None |[X 60mW  [SNB4LS91 J, W [SN74LS91 J,N
SERIAL»OL;T 8 |10 MHz |Gated D | None |X 175 mW | SNB491A J, W |SN7491A J,N | 781
3 MHz |Gated D | None |X 17.6mW | SN54L91 J, T |SN74L91 JN
*S.R =shift right, S-L = shift left
OTHER REGISTERS
ASYNG TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION FREQ POWER AND PACKAGE
CLEAR = < - - NO.
DISSIPATION| —55°C to 125°C 0°C to 70°C
30 MHz| None 36.5mW | SN54LS398 J | SN74LS398 |4, N |7-499
30 MHz| None 365mW | SN54LS399 | J,w | SN74LS399 | J, N | 7-499
QUADRUPLE MULTIPLEXERS :
|| 25 MHz| None 65mW | SN54LS298 | J, W |SN74LS298 |J, N | 7432
WITH STORAGE
25 MHz| None 195mW [ SN54298 J,W | SN74298 J,N | 7432
3 MHz| None 25mW  [SN54L98 J |sN74L98 J,N | 7107
8-BIT UNIVERSAL SHIFT/STORAGE 35 MHz| Low 175mW [ SN54LS299 J |sN74Ls299 |4 N 7437
REGISTERS 50 MHz| Low 750 mW | SN545299 J, W | SN745299 J,N
QUADRUPLE BUS-BUFFER REGISTERS 25MHz} - High 250mW | SNS4173 I W SN74173 N 7-249
50 MHz| High 85 mW |SNBALS173A| J, W [SN74LS173A | J, N

TEXAS INSTRUMENTS
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LATCHES
NO. TYPICAL | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION OF | CLEAR | OUTPUTS | DELAY POWER AND PACKAGE
BITS TIME__| DISSIPATION | —55°C to 125°C 0°C to 70°C No.
MULTI-MODE BUFFERED | 8 Low Q 11 ns 410mW | SNBasa12 | 3 [sN74sa12 |4, N | 7502
ADDRESSABLE 8 Low Q 12 ns 300mW  ISN54259 [J,W [SN74289 [N
Low Q 17 ns 110mW | SN54LS259 |J, W [ SN74LS259 [J, N
TRANSPARENT 8 | None Q 19 ns 120mW  |SNB4LS373 | J |[SN74LS373 |4, N | 7-471
None Q 7 ns 525mW | SN54S373 | J [SN74s373 [J,N | 7471
DUAL 4-BIT WITH Low Q 1M ns 250 mW | SN54116 |J,W [SN74116 [J, N[ 7-115
INDEPENDENT ENABLE 8 None Q 15 ns 320mW [ SN54100 |4, W |SN74100 |4, N [ 7-113
None Q,Q 15 ns 160 mW | SN5475 J, W [ SN7475 J,N [ 735
None a.a 30 ns 80mW | SN54L75 3 |[sn7aL75 |U,N | 735
DUAL 2.81T WITH None Q,a 11 ns 32mW | SN54LS75 |J,W [SN74Ls75 [J,N | 7-35
4 None Q 15 ns 160 mW [ sNs477 w 7-35
INDEPENDENT ENABLE None Q 30 ns 80 mW SN54L77 T 7-35
None Q 10ns 35 mwW SN54LS77 w 7-35
None Q.Q 12ns 32mW | sN54LS375 |J, W [ sN74Ls375 U, N [ 7478
— None Q 12ns 90mW | SN54279 |4, W [sn74279  [uN
QUAD SR (SS1) % | None Q 12ns 19mW | SN54LS279 |J, W | SN74LS279 [, N 660
VOLTAGE-CONTROLLED OSCILLATORS
CLOCK GENERATOR CIRCUITS
ENABLE|COMPLEMENTARY| Freauency | 'YOICAL | DEviCE TYPE AND PACKAGE | paGE
DESCRIPTION | npyt OUTPUTS RANGE POWER NO.
DISSIPATION | _s5°C to 125°C 0°C to 70°C
SINGLE VCO YES YES 1 Hz to 20 MHz | 100 mW | SN54LS624 | JW [sn74aLse24 | un | 7460
YES YES 1 Hz to 20 MHz 100 mwW SN54L.5628 | J,W | SN74LS628 | JN | 7460
YES NO 1Hz to 60 MHz | 525 mW |SN54S124 | JW |SN745124 [N | 7123
NO YES 1 Hz to 20 MHz | 175 mW | SN54LS625 | JW | SN74LS625 | J,N | 7-460
DUAL VCO YES YES 1 Hz to 20 MHz | 175 mW | SN54LS626 | JW | SN74LS626 | J,N | 7460
NO NO 1 Hz to 20'MHz | 175 mW [sNs4Lse27 | W | sn7aLse27 | JN | 7460
YES NO 1Hzto 20 MHz| 175 mW  |SN54LS629 | JW [SN74Ls629 | JN | 7-460
DUAL PULSE YES YES DC to 30 MHz | 255 mW  |SN54120 | JW |[sN74120 [N | 7-118
SYNCHRONIZER 3
CODE CONVERTERS
TYPICAL TYPICAL DEVICE TYPE
DELAY TIME PAGE
DESCRIPTION PER PACKAGE | TOTAL POWER AND PACKAGE No.
LEVEL DISSIPATION | ot 10 125°C 0°C to 70°C
6-LINE-BCD TO 6-LINE
BINARY, OR 4-LINE TO 4-LINE 25 ns 280 mW SN54184 | J,W [SN74184 | N [ 7-200
BCD 9's/BCD 10's CONVERTERS
6BIT-BINARY TO 6-BIT-BCD CONVERTERS 25 ns 280 mW SN54185A | J,W [ sN74185A [ J,N | 7-290

TEXAS INSTRUMENTS
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PRIORITY ENCODERS/REGISTERS

TYPICAL | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION DELAY POWER AND PACKAGE
TIME DISSIPATION —55°C to 125°C 0°C to 70°C No.
10ns 225 mwW SN54147 J,W| SN74147 J,N
FULL BCD PRIORITY ENCODERS 7-151
15 ns 60 mwW SN54LS147 J,W| SN74LS147 J N
12ns 190 mW SN54148 J, W | SN74148 J. N
CASCADABLE OCTAL PRIORITY ENCODERS 15 ns 60 mW SN5ALS148 L w ]| sn7aLsias LN 7-151
CASCADABLE OCTAL PRIORITY ENCODERS 16 ns 63 mwW SN541L5348 J, W | SN74LS348 J,N| 7-448
WITH 3-STATE OUTPUTS ' ’
4-BIT CASCADABLE PRIORITY REGISTERS 35ns 275 mW SN54278 J,W | SN74278 J,N| 7403
DATA SELECTORS/MULTIPLEXERS
TYPICAL DELAY TIMES
TYPE TYP TOTAL DEVICE TYPE
DATA TO | DATA TO PAGE
DESCRIPTION OF INV NON-INV FROM POWER AND PACKAGE NO.
OuTPUT OUTPUT | OUTPUT ENABLE | DISSIPATION —55°C to 125°C 0°C to 70°C
16-LINE-TO-1-LINE | 2-State 11ns 18 ns 200 mW SN54150 J,W | SN74150 J,N| 7-157
ZE?NLE'TO_HINE 3State 10ns 17ns 220 mW SN74351 N | 7481
3-State 4.5ns 8ns 14 ns 275 mW SN545251 J, W| SN745251 J,N| 7-362
3-State 17ns 21 ns 21 ns 250 mwW SN54251 J, W | SN74251 J,N| 7-362
3-State 17ns 21ns 21ns 35mwW SNB54LS251 | J,W| SN74LS251 | J, N} 7-362
8.LINE-TO-1-LINE 2-State 4.5ns 8ns 9ns 225 mW SN545151 J,W| SN745151 J,N| 7-1567
2-State 8ns 16 ns 22 ns 145 mW SN54151A J, W[ SN74151A J,N| 7-167
2-State 8ns 130 mW SN54152A w 7-157
2-State 11 ns 18 ns 27 ns 30 mW SN54LS5151 J, W] SN74LS151 J,N| 7-157
2-State 1Mns 18 ns 28 mW SN5415152 w 7-157
3-State 12ns 16 ns 35 mW SN54LS253 J,W| SN74LS253 J,N| 7-369
2-State 15 ns ! 22ns 3t mW SN54LS352 J,W| SN74LS352 | J,N} 7-454
DUAL 3-State 12ns 21 ns 43 mW SN541.8353 J, W | SN74LS353 J,N| 7457
2-State 6ns 9.5 ns 225 mW SN545153 J, W | SN745153 J,N| 7-165
4-LINE-TO-1-LINE
2-State 14ns 17ns 180 mW SN54153 J,W| SN74153. J,N| 7-165
2-State 14 ns 17 ns 31 mwW SN64LS153 J,W | SN74L5153 J,N|[ 7-165
2-State 27 ns 34 ns 90 mW SN54L153 J SN74L153 J,N| 7-165
2-State 20 nst 65 mwW SN541.5298 J, W | SN74LS298 J,N| 7432
QUADRUPLE 2-State 20 nst 195 mW SN54298 J, W | SN74298 J,N| 7432
2-LINE-TO-1-LINE 2-State 20 nst 20 nst 32mwW SN541.5398 J | SN74LS398 | J,N| 7499
WITH STORAGE 2-State . 20nst 37 mW SN54L5399 J, W SN74LS399 J,N| 7499
2-State 120 nst 25 mW SN54L98 J SN74L98 J.N | 7-107
3-State 4ns 14 ns, 280 mW SN545258 J, W | SN745258 J,N| 7-372
3-State Sns "14ns 320 mW SN545257 J, W | SN745257 J,N| 7-372
2-State 4ns Tns 195 mW SN545158 J, W | SN745158 J,N| 7181
2-State 5ns 8ns 250 mW SN545157 J, W SN745157 J,N} 7181
QUADRUPLE 3-State 12ns 20 ns 60 mW SN54LS258A | J, W|[SN74LS258A | J,N| 7-372
2-LINE-TO-1-LINE 3-State 12ns 20 ns 60 mW SN54LS257A | J. W |SN74LS257A | J,N| 7-372
2-State 7ns 12ns 24 mW SN541L5158 J,W | SN74L5158 J,N| 7181
2-State 9ns 14 ns 49 mW SN54LS157 J, W | SN74LS157 J,N| 7181
2-State 9ns 14 ns 150 mW SN54157 J, W | SN74157 J,N| 7181
2-State 18 ns 27 ns 75 mW SN54L157 J SN74L157 JN| 71181

tFrom clock.
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DECODERS/DEMULTIPLEXERS

TYPICAL | TYPICAL| TYP TOTAL DEVICE TYPE
TYPE OF PAGE
DESCRIPTION OUTPUT SELECT | ENABLE POWER AND PACKAGE NO.
TIME TIME [DISSIPATION| -55°C to 125°C 0°C to 70°C
Totem-Pole 23ns 19ns 170 mW SN54154 J,W | SN74154 J,N 7-171
4LINE-TO-16-LINE Totem-Pole 46 ns 38ns 85 mW SN54L154 J SN74L154 (J, N | 717
Open-Collector 24 ns 19ns 170 mW SN54159 J, W | SN74159 J,N | 7188
4LINE-TO-10-LINE, Totem-Pole 17ns 3B mwW SN54LS42 J,W | SN54LS42 | J,N
BCD-TO-DECIMAL Totem-Pole 17ns 140 mW SN5442A J,W | SN7442A J. N 715
Totem-Pole 34 ns 70 mW SN54L42 J SN74L42 J, N
4-LINE-TO-10-LINE, Totem-Pole 17ns 140 mW SN5443A J, W-| SN7443A J.N 715
EXCESS-3-TO-DECIMAL Totem-Pole 34 ns 70 mW SN54L43 J SN74L43 J. N
4LINE-TO-10LINE Totem-Pole 17 s 140 mW |SNB444A | J,W [SN7444A [ U, N
EXCESS 3GRAY- Totem-Pole | 34ns 70mW |SN54L44 3 |sn7atas [N | 7°
TO-DECIMAL
3LINE-TO-8.LINE Totem-Pole 8ns 7ns 245 mW SN545138 J, W 1 SN745138 I, N | 7134
Totem-Pole 22ns 21 ns 31 mwW SN54L5138 | J,W | SN74LS138 | J,N | 7-134
Totem-Pole 7.5ns 6ns 300 mW SN545139 J,W | SN745139 J,N 7-134
Totem-Pole 22ns 19 ns 34 mW SN54LS139 | J,W |SN74LS139 | J,N | 7-134
DUAL 2.LINE-TO-4-LINE Totem-Pole 18 ns 15ns 30 mwW SN54LS155 | J,W {SN74LS155 | J, N | 7-175
Totem-Pole 21 ns 16 ns 125 mW SN54155 J,W | SN74155 J,N | 7175
Open-Collector 23ns 18ns 125 mW SN54156 J,W | SN74156 J,N | 7175
Open-Collector 33ns 26ns 31 mw SN54LS156 | J,W SNi4L8156 J,N | 71175
OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCHES
OUTPUT | OFF-STATE | TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION SINK OUTPUT POWER BLANKING AND PACKAGE NO.
CURRENT | VOLTAGE |DISSIPATION —55°C to 125°C 0°C to 70°C
BCD COUNTER/
4BIT LATCH/ 7mA 55V 340 mW SN74142 3N | 7-140
BCD-TO-DECIMAL
DECODER/DRIVER
BCD COUNTER/
4BIT LATCH/ Constant
BCD-TO-SEVEN- Current YA 280 mW Ripple SN54143 J, W [SN74143 J,N 7-143
SEGMENT DECODEIH/ 15 mA
LED DRIVER
BCD COUNTER/
ggl;l-Tl(f;E(::E/N- 20 mA 15Vv 280 mW Ripple SN54144 J W 7-143
SEGMENT DECODER/ 25 mA i5v 280 mW Ripple SN74144 J,N
LAMP DRIVER
RESULTANT DISPLAYS USING ‘143, ‘144
-— —-— — -_—— L] L] - -
=1 0 =1 =i_fi= 1= —1=i1=I
Il Hi- | =] 1 =il ]| =]
(¢} 1 2 3 4 5 6 7 8 9
TEXAS INSTRUMENTS 1-23
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MSI/LSI FUNCTIONS
FUNCTIONAL INDEX/SELECTION GUIDE

OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS

OUTPUT |OFF-STATE | TYP TOTAL DEVICE TYPE
DESCRIPTION SINK OUTPUT POWER | BLANKING AND PACKAGE Pﬁg_E
CURRENT | VOLTAGE |DISSIPATION —55°C to 125°C 0°C to 70°C

80 mA 30V 215mW | Invalid Codes | SN5445 J,W | SN7445 LN | 720

sorooromn, | Xm |y | el s v
m, m nvali odes y -

DECODERS/DRIVERS 80 mA 15V 215mW | Inviaid Codes |SN54145 | J,W | sN74145 | o, N | 7-148

7mA 60 V 80 mW | lnvalid Codes SN74141 JN | 7-138

40 mA 30V 320 mW Ripple  |SN5446A | J,W | SN7446A | J,N | 7.22

40 mA 30V 320 mW Ripple |SN54246 | J,W [SN74246 | J,N | 7.22

40 mA 15V 320 mW Ripple |SN5447A | J,W |SN7447A [ 4,N | 722

40 mA 15V 320 mW Ripple |SNB4247 | 3, W |sN74247 | o,n | 7-351

24 mA 15V 35 mW Ripple SN74Ls47 |4, N | 722

24 mA Y 35 mwW Ripple SN74LS247 | J,N | 7-351

12mA 1BV 35mW Ripple  [SN54LS47 |s,w . 722

12mA 15V 35mW Ripple  |SN54LS247 | J,W 7-351

20 mA 30V 133 mw Ripple  [SN54L46 J [sN74aLa6 | N | 722

BCD-TO- 20 mA 1BV 133 mW Ripple  |SN54L47 J |sN7aLa7 | U N | 7-22

SEVEN-SEGMENT 6.4 mA 55V 266 mW Ripple  |SN5448 J,W | SN7448 LN | 722

DECODERS/DRIVERS 6.4 mA 5.5V 265 mW Ripple |SNBa2a8 | oW |sN74248 | o, N | 7351

6 mA 5.5V 125 mw Ripple sN74Ls48 | 4N | 722

6 mA 55V 125 mW Ripple SN74L5248 | J,N | 7-351

2mA 5.5V 125mwW Ripple  (SN54LS48 | J,W 722

2mA 5.5V 125 mw Ripple  |SN5415248 | J, W 7-351

10mA 55V 165 mW Direct  |SN5449 w 722

10 mA 55V 265 mW Direct |SN54249 | J,W [sN74249 | 4N [ 7-351

8mA 5.5V 40 mwW Direct SN74L5249 | J, N | 7-351

8 mA 55V 40 mw Direct SN74LS49 | J,N | 722

4mA 55V 40 mW Direct | SN54LS49 | J,W 7.22

4amA 65V 40 mwW Direct | SN54LS249 | J, W 7-351

RESULTANT DISPLAYS USING ‘46A, "47A,'48, '49, "L46, "'L47, 'LS47, 'LS48, 'LS49

| TN

=== — =

|
S|
L
L
ol I
1

°ll
-

6 7 8 9 10 1 12 13 14 15

RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, '249, 'LS247, 'LS248, 'LS249

1 —“i —h—f — ()

J | | ) [
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BUS TRANSCEIVERS AND DRIVERS

TYPICAL  |MAXIMUM [MAXIMUM DEVICE TYPE
DESCRIPTION PROPAGATION | SOURCE | SINK AND PACKAGE P::);E
DELAY TIMES |CURRENT [CURRENT | —55°C to 125°C 0°C to 70°C ’
CONTROLLER AND BUS DRIVER —-1mA | 10mA SN74sa28 | N
FOR 8080A SYSTEMS -1mA | 10mA snzasazs | N | 7°1¢
OCTAL BUS TRANSCEIVERS 8 ns —12mA | 12mA |SNs4Ls245 | J | SN74LS245 | J,N | 7-349
4-BIT BUS TRANSCEIVERS
WITH STORAGE 10 ns ~65mA | 20mA |snBas226 |4, W | SN745226 | u,N | 7-345
ASYNCHRONOUS COUNTERS (RIPPLE CLOCK)-NEGATIVE-EDGE TRIGGERED
COUNT |PARALLEL TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION FREQ Loap |CLEAR | POWER AND PACKAGE NO.
’ DISSIPATION | —55°C to 125°C 0°C to 70°C
50 MHz Yes Low 240mW | SN54196 | J,W | SN74196 | J,N | 7-331
100 MHz Yes Low 375mW | SN64s196 |4, W [ sN74s196 | o, N | 7-331
35 MHz Yes Low 150mW | SN54176 |4, w [ sN74176 | U N [ 7-250
32MHz | Setto® | High 40mW | SN54LS90 |4, W | SN7aLS90 | I N | 7-72
DECADE 32MHz | Setto9 | High 40mW  [SN54LS290 | J,w | SN74Ls200 | 4, N | 7423
32MHz | Setto9 | High 160mW | SN5490A [ 4,w | sN7480A | 4N | 772
32MHz | Setto® | High 160mW | SN54290 | J,w | SN74200 | 4, N | 7423
30 MHz Yes Low 60mW | SN54LS196 |4, W [ sN7aLs196 | U, N | 7-331
3MHz | Setto9 | High 20mW  [snsaLgo | g T | sN7aLgo | uN | 772
50 MHz Yes Low 240mW | SN54187 | J,W | SN74197 | J,N | 7-331
100 MHz Yes Low 375mwW  [SNs4s197 | J,w | sN7as197 | 4N | 7-331
35 MHz Yes Low 150mwW | SNB4177 | J,w [ sN74177 | N | 7259
32MHz | None High 39mw  [snsaLses | J,w | sn7aLses | o N | 772
4-BIT BINARY 32MHz | None High 39mw | sn54Ls203 | ,w | sN74Ls203 | N | 7423
32MHz | None High 160mW | SN5493A | J,w [ sn7ae3A | N | 772
32MHz | None High 160mW  [SN54203  {u,w [ SN74203 | 4N | 7423
30 MHz Yes Low 60mwW  [sNsaLsig7 | o, w | sN7aLs197 | U N | 7:331
3MHz | None High 20mW  [snsares |4, 7| sn74Le3 | 4N | 772
OIVIDEBY-12 32MHz | None High 39mW | SNsaLse2 |Jw [sn7ase2 [UN [
32MHz | None High 160mW | SN5492A | J,W | SN7492A | J,N
25MHz | None High 210mW | SN54390 | J,W | SN74380 | J,N | 7-489
DUAL DECADE 35MHz | None High 75mwW [ SN54LS390 | J,W | SN74LS390 | J,N | 7489
25MHz | Setto® | High 225mwW  [sN54490 | u,w | sn7a490 | U N | 7520
35MHz | Setto9 | High 75mW [ SNs4Ls490 | o, w | SN74Ls490 [ J. N | 7-520
DUAL 4817 BINARY 25MHz | None High | 190mw  [SN54303 |u,w | sN74393 | N [ 7489
35MHz | None High 75mW | SN54Ls393 | 4, w | sN74Ls3e3 | U, N | 7489

TEXAS INSTRUMENTS

INCORPORATED
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MSI/LSI FUNCTIONS
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SYNCHRONOUS COUNTERS—POSITIVE-EDGE TRIGGERED

TYP TOTAL DEVICE TYPE
DESCRIPTION COUNT |PARALLEL CLEAR POWER AND PACKAGE PAGE
FREQ LOAD - = = ~ NO.
DISSIPATION —55°C to 125°C 0°Cto70°C
40 MHz Sync Sync-L 475 mW SN545162 J, W | SN745162 J,N
25 MHz Sync Sync-L 93 mW SNB4LS162A | J,W | SN74LS162A | J,N
DECADE 25 MHz Sync Async-L 93 mW SN54LS160A |J, W | SN74LS160A | J,N | 7-190
25 MHz Sync Sync-L 305 mW SN54162 J, W | SN74162 3, N
25 MHz Sync Async-L 305 mW SN54160 J, W | SN74160 4N
40 MHz Sync None 500 mW SN545168 J, W | SN745168 J,N | 7-226
25 MHz Async Async-H 85 mW SN54LS192 |J,W [SN74LS192 |4, N | 7-306
DECADE 25 MHz Async Async-H 325 mW SN54192 J,W | SN74192 J,N |7-306
UP/DOWN 20 MHz Async None 100 mW SN54LS190 |J,W [SN74LS190 (J,N |7-296
20 MHz Async None 325 mw SN54190 J,W | SN74190 J,N |7-296
3 MHz Async Async-H 42 mW SN541L.192 J SN74L.192 J,N [7-306
DECADE £ 25 MHz Set-to-9 Async-H 270 mW SN54167 J,W | SN74167 J,N |7-222
RATE MULTIPLIER, Nqg
40 MHz Sync Sync-L 475 mW SN545163 J,W | SN745163 J.N
25 MHz Sync Sync-L 93 mW SN54LS163A |J,W [SN74LS163A |J, N
4-BIT BINARY 25 MHz Sync Async-L 93 mwW SNB4LS161A [J,W [SN74LS161A |J,N |7-190
25 MHz Sync Sync-L 305 mW SN54163 J,W | SN74163 J.N
25 MHz Sync Async-L 305 mW SN54161 J,W [SN74161 J,N
40 MHz Sync None 500 mW SN545169 J,W |SN745169 J.N |7-226
25 MHz Sync None 100 mW SN54LS169A [J,W [SN74LS169A [J,N {7-226
4-BIT BINARY 25 MHz Async Async-H 85 mW SN541LS193 J,W [SN74LS193 J,N |7-306
UP/DOWN 25 MHz Async Async-H 325 mW SN54193 J,W {SN74193 J,N {7-306"
20 MHz Async None 90 mW SN54LS191 J,W |SN74LS191 J,N [7-296
20 MHz Async None 325 mW SN54191 J, W |SN74191 J,N [7-296
3 MHz Async Async-H 42 mW SN54L193 J SN74L193 J,N [7-306
6-BIT BINARY L 25 MHz Async-H 345 mW SN5497 J,W |SN7497 J,N |7-102
RATE MULTIPLIER, Np
BIPOLAR BIT-SLICE PROCESSOR ELEMENTST
CASCADABLE TYPICAL DEVICE TYPE
DESCRIPTION TO u-OPERATION [TECHNOLOGY AND PACKAGE
N-BITS TIME —55°C to 125°C 0°C to 70°C
Yes 100 ns STTL SN745481 J, N
4-BITSLICE Yes 120 ns STTL SN74Ls481 |4, N
FIRST-IN FIRST-OUT MEMORIES (FIFO'S)t
TYPE DELAY TIME | TYP TOTAL DEVICE TYPE
DESCRIPTION OF FROM POWER AND PACKAGE
OUTPUT CLOCK DISSIPATICN —55°C to 125°C | 0°Cto 70°C
ASYNCHRONOQUS 16 X5 3-State 50 ns 400 mW SN745225 | J

tSee Bipolar Microcomputer Components Data Book, LCC4440.
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RANDOM-ACCESS READ-WRITE MEMORIES (RAM'S)

orcant.| TYPE | TypicaL [TveicaL| Tvp power DEVICE TYPE PAGE
DESCRIPTION zation | OF |ADDRESS|ENABLE | DIsSIPATION AND PACKAGE NO
OUTPUT| TIME TIME PER BIT —~55°C to 125°C 0°C to70°C )
256 X1 | 3State | 42ns 17ns 1.9mW |SN545201 | J,W | SN74s201 | LN [
256-BIT ARRAYS 26X1 | oc 42ns 13 ns 1.9mw |sNsas301 | o, w)sn7as3or | oN | ¢
16X4 |3State | 25ns 12ns 5.9 mW |SN54s189 | J,w|sn7as1ga | N | t
64-BIT ARRAYS 16X4 o 25 ns 12ns 5.9 mW [SN545289 | J, W |SN74s289 | 4N | t
16 X4 0-C 32ns 30 ns 5.9 mW SN7489 LNt
16.BIT ARRAYS 16 X 1 o-C 15 ns 15 ns 14 mW [SN5481A J,w | sN7481A LNt
16 X 1 X 15 ns 15ns 14 mW _|SN5484A J, W | SN7484A LNt
16-BIT MULTIPLE-PORT
8X2 |3State | 33ns 15 ns 35 mW SN74172 J,N |7-245
REGISTER FILE
axa o-c 27 ns 15 ns 7.8 mW |SN54LS170 [J,w | sn74Ls170 | o, N [7-237
16-BIT REGISTER FILE | 4 X4 oc 30 ns 15ns 40 mwW |SN54170 J,W | sN74170 LN |7-237
4x4 |3State | 24ns 19 ns 9.3 mW |SN54LS670 |J, W | SN74LS670 | J,N |7-526
READ-ONLY MEMORIES (ROM'S)t
orGans.| TYPE | TYPICAL |TYPICAL| TYP POWER DEVICE TYPE
DESCRIPTION zaTion | OF |ADDRESS|ENABLE | DISSIPATION AND PACKAGE
OUTPUT| TIME TIME PERBIT |-55°Ct0125°C| 0°C to 70°C
512X4 | OC 45 ns 15 ns 0.26 MW | SN545270 | 4 [sN7as270]4, N
256 X8 | 0C 45 ns 15 ns 0.26 mW | SN54s271 | 4 [sN74s271 |4, N
2048-BIT ARRAYS
512X4 | 3-State | 45ns 15ns 0.26 mW | SN545370 | J [SN74S370 |4, N
256 X8 | 3-State | 45ns 15 ns 0.26 mW | SN545371 | J |SN748371 |4, N
1024-BIT ARRAYS 266 X4 | O-C 40 ns 20 ns 0.46 mW | sN54187 [J, w]sn7a187 o, N
266-BIT ARRAYS 32x8 | oOC 26 ns 22 ns 1.1mW | SN5488A |J,w|SN7488A |4, N
TFor more information contact the factory.
TEXAS INSTRUMENTS

INCORPORATED
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PROGRAMMABLE READ-ONLY MEMORIES (PROM'S)T

ORGANI TYPE | TYPICAL |TYPICAL| TYP POWER DEVICE TYPE
DESCRIPTION ZATION OF |ADDRESS | ENABLE | DISSIPATION AND PACKAGE
OUTPUT | TIME TIME PERBIT |-55°Ct0125°C| 0°Cto70°C
512X 8 | 3-State 55 ns 20 ns 0.14mW [SNsasa72| o |sn74s472 (0, N
- X J
4096.B1T ARRAYS 512X 8 o-Cc 65 ns 20 ns 0.14mW | SN545473 SN745473 {J, N
512 X 8 | 3-State 55 ns 20 ns 0.14 mW SN54S8474 | J, W|SN745474 {J, N
512X 8 0-C 55 ns 20 ns 0.14 mW | SN545475 | J, W|SN745475 [J, N
256 X 8 o-C 50 ns 20 ns 0.24mW |SN54S470| J |SN745470 [J,N
2048-BIT ARRAYS
88 256 X 8 | 3-State 50 ns 20 ns 0.27mW | SN54S471| J |SN74s471 {J,N
256 X 4 | 3-State 40 ns 15 ns 049 mW | SN545287 | J, W|SN745287 [J, N
- YSs
1024-BIT ARRA 256 X 4 0-C 40 ns 15 ns 0.49 mW | SN545387 | J, W|SN745387 [J, N
512-BIT ARRAYS 64 X8 0o-C 50 ns 47 ns 06mW [SN54186 |J,W|[SN74186 |J, N
32X8 0-C 29 ns 28 ns 1.3mW |SN54188A(J, W|SN74188A [J, N
256-81T ARRAYS 32x8 o-c 25 ns 12ns 1.56 mW | SN545188|J, W[SN745188 |J, N
32X 8 | 3-State 25 ns 12ns 1.56 mW  [SnB545288 | J, W|SN745288 |J, N
MICROPROCESSOR CONTROL.LERS AND SUPPORT FUNCTIONS
SYSTEM TYP TOTAL DEVICE TYPE PAGE
DESCRIPTION APPLICATION POWER AND PACKAGE NO.
DISSIPATION —55°C to 125°C 0°C to 70°C )
8080A 700 mW SN745428 (TIM8228) N | 7514
SYSTEM CONTROLLERS 8080A 700 mW SN745438 (TIM8238) N | 7514
Universal 450 mW SN545482 J | sSN74s482 J,N t
REGISTERS TMS 9900 110 mW SN54LS259 | J,W | SN74LS259 (TImM9906) [J, N | 7-376
MULTI-MODE LATCHES 8080A 410 mW SN545412 J,W | SN745412 (TIM8212) | 4, N | 7-502
TRANSCEIVERS AND 625 mW SN545226 J,W | SN74s226 J,N | 7-345
BUS DRIVERS 207 mW SN54L5245 J | SN7415245 J,N | 7-349
98 mW SN54L5240 J | sn74aLs240 J,N | 683
450 mW SN545240 J | sN74s240 LN [ 683
TRANSCEIVERS AND 100 mW SN54LS241 J | sN7aLs241 N | 683
BUS DRIVERS (SS1) 538 mW SN545241 J | SN745241 J,N | 683
) 128 mW SN54LS242 | J,W | SN74LS242 J,N | 687
128 mW SN54LS243 | J,W | SN741S243 JN | 687
100 mW SN54LS244 J | SN74LS244 J,N | 683
TMS 9900 190 mW SN54148 J,W | SN74148 (TIM9907) LN | 71151
LOGIC ELEMENTS TMS 9900 35 mwW SN54LS251 J,W | SN74LS251 (TIM9905) |J,N | 7-362
TMS 9900 63 mW SN5415348 | J,W | SN74LS348 (TIM9908) |J,N | 7448
ERROR DETECTION AND CORRECTION CIRCUITS
TYPE DEVICE TYPE
DESCRIPTION OF MEMORY ERRORS ERRORS AND PACKAGE PAGE
ouTpuTs | OVERHEAD | FLAGGED | CORRECTED [ _ o oo 0°C to0 70°C NO.
16-BIT PARALLEL| 3-STATE 6 BITS 2-8IT 1-BIT SN54LS630 J SN74LS630 | N,J | 7465
16-BIT PARALLEL o-C 6 BITS 2-BIT 1-BIT SN54LS631 J SN74LS631 | N,J | 7465

tSee

Micr [

Data Book, LCC4440.
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TTL INTERCHANGEABILITY GUIDE

Direct Replacements were selected as pin-for-pin equivalent circuits based on similarity of electrical and mechanical
characteristics as shown in currently published data. Interchangability in any particular application is not necessarily
guaranteed. Before using a substitute, the user should compare the specifications of the substitute device with the
detailed specifications of the original device.

T1 makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No liability is
assumed for damages resulting from the use of the information contained in this list.

Recommendation _for New Designs lists devices performing a similar {sometimes identical) function. Most are
pin-for-pin equivalents for the competitor’s part. However, the recommended part may have different pin-outs or
organizations, as later technologies are listed in some cases to ensure that current high-performance components are
recommended.

Only the basic circuit numbers are cross referenced. As the pin-out sometimes varies between a flat-package part and
the equivalent DIP part, it is recommended that the manufacturer’s specifications be consulted prior to specifying a
direct replacement. Other than parts offered only in a flat package, the dual-in-line pin-outs were used as a guide in
preparing the following cross references. '

This list is intended to give Tl replacements for competitors’ parts not using the 54/74 numbering system. For a
complete listing of parts in the 54 and 74 families, see the functional index, pages 1-9 through 1-28.

ADVANCED MICRO DEVICES
Example of AMD ordering code:

AM 2700 59 ' A
Temperature Range Package
51 = —55°C to 125°C A, B, C = Plastic DIP
69 = 0°C to 75°C E, F, = C-DIP
AMD TiI DIRECT RECOMMENDED AMD TI DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGN TYPE REPLACEMENT FOR NEW DESIGN
2501 SN54192/SN74191 27509 “SN54S288/SN745288 SN545288/SN745288
2505 SN54284/SN74284 27810 SN54S387/SN745387 SN54S387/SN745387
SN54285/SN74285 27511 SN545287/SN745287 SN545287/SN745287

2506 SN545181/SN745181 3101 SN7489 SN7489
251507 SN54LS378/SN74LS378 SN54LS378/SN74LS378 3101A  SN54S289/SN745289 SN545289/SN745289
25LS08 SN541.S379/SN741.8379 SNB4LS379/SN74L8379 9300 SN54195/SN74195 SN54195/SN74195
25LS09 SN541S399/SN74LS399 SN54LS399/SN74L5399 9301 SN29301/SN39301 . SN5442A/SN7442A
25LS22 SN54LS322/SN74L5322 SN54LS322/SN74L8322 9308 SN29308/SN39308 SN54116/SN74116
251823 SN54LS323/SN741.5323 SN541.5323/SN74L8323 9309 SN29309/SN39309 SN54153/SN74153
2600 SN54121/SN74121 9310 SN54160/SN74160 SN54160/SN74160
2602 SN54123/SN74123 9311 SN54154/SN74154 SN54154/SN74154
26123 SN54123/SN74123 SN54123/SN74123 . 9312 SN29312/SN39312 SN54151A/SN74151A
2700 SN54S200A/SN74S200A SN545200A/SN74S200A 9316 SN54161/SN74161 SN54161/SN74161

SN545201/SN74S5201 SN54S5201/SN745201 9318 SN54148/SN74148 SN54148/SN74148
271800 SN54LS200A/SN74LS200A SN54LS200A/SN74LS200A 9322 SN54157/SN74157 SN54157/SN74167
2701 SN54S300A/SN74S300A SN54S300A/SN74S300A 9334 SN54259/SN74259 SN54253/SN74259

SN54S301/SN74S301 SN545301/SN74S301 9341 SN54181/SN74181 SN54181/SN74181
27802  SN545289/SN74S289 SN545289/SN745289 9342 SN54182/SN74182 SN54182/SN74182
27S03 SN54S189/SN745189 SN545189/SN745189 9601 SN29601
27508  SN54S188/SN74S5188 SN545188/SN745188 93415  SN54S314/SN74S314 SN54S314/SN748314
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Example of order code:

FSC
TYPE
9000
9HOO0
9L00
9NO00
9500

9001

9HO1
9NOD1
9002
9NO2
9502
9003
oNO3
9503
9004
9HO4
9L04
oNOD4
9504
9005
9HO5
9505
9006
9N06
9007
9NO07
9008
oNo08
9508
2009
9NOg
9509
9H10
9N10
9510
9H11
9811
9012
9N12
aN13

TI DIRECT
REPLACEMENT
SN29000
SN54H00/SN74H00
SN54LS00/SN74L.500
SN5400/SN7400
SN54S00/SN74500

SN29001

SN54HO1/SN74H01
SN5401/SN7401
SN29002/SN7400, SN5400
SN5402/SN7402
SN54502/SN74502
SN29003/SN7410, SN5410
SN5403/SN7403
SN54S03/SN74503
SN29004/SN7420, SN5420
SN54H04/SN74H04
SN54LS04/SN74LS04
SN5404/SN7404
SN54504/SN74504
SN29005/SN7450, SN5450
SN54505/SN74505
SN54505/SN74505
SN5460/SN7460
SN5406/SN7406

SN29007

SN5407/SN7407

SN29008

SN5408/SN7408
SN54508/SN74508
SN29009/SN7440, SN5440
SN5409/SN7409
SN54S09/SN74509
SN54H10/SN74H10
SN5410/SN7410
SN54510/SN74510
SN54H11/SN74H11
SN54511/SN74811
SN2901/SN7403, SN5403
SN5412/SN7412
SN5413/SN7413

FAIRCHILD

9310

RECOMMENDED
FOR NEW DESIGN

SN54276/SN74276
SN54500/SN74S00
SN54LS00/SN74L.S00
SN5400/SN7400
SN54500/SN74S00
SN54276/SN74276
SN54376/SN74376
SN54S03/SN74503
SN5403/SN7403
SN5400/SN7400
SN5402/SN7402
SN54502/SN74502
SN5410/SN7410
SN5403/SN7403
SN54S03/SN74S03
SN5420/SN7420
SN54S04/SN74504
SN541.504/SN74LS04
SN5404/SN7404
SN54504/SN74504
SN5450/SN7450
SN54S05/SN74S05
SN54S05/SN74S05
SN5460/SN7460
SN5406/SN7406
SN545133/SN745133
SN5407/SN7407
SN54S65/SN74565
SN5408/SN7408
SN54S08/SN74S08
SN54S140/SN745140
SN5409/SN7409
SN54509/SN74S09
SN54510/SN74510
SN5410/SN7410
SN54S10/SN74510
SN54S511/SN74511
SN54S11/SN74S11
SN5403/SN7403
SN5412/SN7412
SN5413/SN7413

[+

T

Temperature Range

C =0°Cto 70°C or 75°C
M= —55°C t0 1256°C

D

Package

D = CDIP

F = Flat Pack

P = Plastic DIP
FSC Ti DIRECT
TYPE REPLACEMENT
9014
9N14 SN5414/SN7414
9015
9515 SN54515/SN74S15
9016 SN29016/SN7404, SN5404
9N16 SN5416/SN7416
9017 SN5405/SN7405
9N17 SN5417/SN7417
9020
9H20 SN54H20/SN74H20
9N20 SN5420/SN7420
9520 SN54520/SN74S20
9H21 SN54H21/SN74H21
9022
9H22 SN54H22/SN74H22
9522 SN54522/SN74S522
9N23 SN5423/SN7423
9024 SN29024/SN74109, SN54109
gL24 SN54LS109A/SN74LS109A
9N25 SN5425/SN7425
9N26 SN5426/SN7426
IN27 SN5427/SN7427
9H30 SN54H30/SN74H30
9N30 SN5430/SN7430
9530 SN54S30/SN74S30
9N32 SN5432/SN7432
9832 SN54832/SN74532
9033 SN83433, SN93433
9034 SN5488A/SN7488A
9N37 SN5437/SN7437
9N38 SN5438/SN7438
9H40 SN54H40/SN74H40
9N40 SN5440/SN7440
9840 SN54540/SN74540
9H50 SN54H50/SN74H50
9N50 SN5450/SN7450
9H51 SN54H51/SN74H51
9N51 SN5451/SN7451
9s51 SN54551/SN74851
9H52 8N54H52/SN74H52

RECOMMENDED

FOR NEW DESIGN
SN545135/SN745135
SN5414/SN7414
SN5402/SN7402
SN54515/SN74515
SN545240/SN745240
SN5416/SN7416
SN545241/SN74S241
SN5417/SN7417
SN74276
SN54520/SN74520
SN5420/SN7420
SN54520/SN74520
SN54S15/SN74515
SN74376
SN54522/SN74822
SN54522/SN74522
SN5423/SN7423
SN54276/SN74276
SN54376/SN74376
SN54LS109A/SN74LS109A
SN5425/SN7425
SN5426/SN7426
SN5427/SN7427
SN54S30/SN74S30
SN5430/SN7430
SN54S30/SN74S30
SN5432/SN7432
SN54832/SN74532
SN545189/SN745189
SN548371/SN748371
SN5437/SN7437
SN5438/SN7438
SN54540/SN74540
SN5440/SN7440
SN54540/SN74540
SN54S51/SN74851
SN5450/SN7450
SN54551/SN74S51
SN5451/SN7451
SN54S51/SN74851
SN54551/SN74851

23



FSC
TYee
9HS53
9N53
9H54
9L54
gN54
9H55
9HE0
9N60
9H61
9H62
9564
9565
9N70
9H71
9H72
9N72
9H73
9N73
9H74
9N74
9s74
9N75
9H76
9N76
9H78
9L86
9N86
9586
9H101
9H102
9H103
9H106
9H107
9N107
9H108
95112
98113
95114
9N122
9N123
9N132
95132
98133
95134
9s135
95140
9N279

9300

93H00

TIDIRECT

REPLACEMENT
SNG4H63/SN74H53
SN5453/SN7453
SN54H54/SN74H54
SN54L54/SN74L54
SN5454/SN7454
SN54H55/SN74H55
SN54HE0/SN74H60
SN5460/SN7460
SN54H61/SN74H61
SN54H62/SN74H62
SNG4S64/SN74564
SN54565/SN74565
SNB5470/SN7470
SN54H71/SN74H71
SN54H72/SN74H72
SN5472/SN7472
SNB4H73/SN74H73
SN5473/SN7473
SN54H74/SN74H74
SN5474/SN7474
SN54S§74/SN74574
SN5475/SN7475
SN54H76/SN74H76
SN5476/SN7476
SN54H78/SN74H78
SN54L86/SN74L86
SN5486/SN7486
SN54S86/SN74586
SN54H101/SN74H101
SN54H102/SN74H102
SN54H103/SN74H103
SN54H106/SN76H106
SN54107/SN74107
SN54107/SN74107
SN54H108/SN74H108
SNE4S112/SN74S112
SN54S113/SN745113
SN54S114/SN748114
SN54122/SN74122
SN54123/SN74123
SN54132/SN74132
SN54S5132/SN745132
SN54S5133/SN745133
SN545134/SN745134
SN64S5135/SN745135
SN545140/SN745140
SN54279/SN74279
SN39300/SN54195
SN29300/SN74195
SN545195/SN745195

FAIRCHILD

RECOMMENDED

FOR NEW DESIGN
SN54H53/SN74H53
SN5453/SN7453
SN54H54/SN74H54
SN54LS54/SN74L.S54
SN5454/SN7454
SN54565/SN74565
SN54S511/SN74511
SN5460/SN7460
SN54511/SN74511
SN54H62/SN74H62
SN54564/SN74564
SN54565/SN74565
SN5470/SN7470
SNB545112/SN748112
SN545112/SN745112
SN5472/SN7472
SN545113/SN745113
SN5473/SN7473
SN54574/SN74574
SN5474/SN7474
SN54S574/SN74S74
SN5475/SN7475
SN54S112/SN745112
SN5476/SN7476
SN545114/SN74S114
SN54LS86/SN74L586
SN5486/SN7486
SN54S86/SN74586
SN545112/SN748112
SN545112/SN745112
SN545113/SN745113
SN545112/SN745112
SN54107/SN74107
SN54107/SN74107
SN545114/SN74S114
SN54S112/SN745112
SN545113/SN745113
SN545114/SN748114
SN54122/SN74122
SN54123/SN74123
SN54132/SN74132
SN545132/SN745132
SN945133/SN745133
SN545134/SN745134
SN545135/SN745135
SN545140/SN74S140
SN54279/SN74279

SN545299/SN745299

SN545195/SN745195

FSC
Tvee
93L00
93500
9301
93L01
9302
9304
9305
93505
9307

9308

9309
93L09

9310
93510
931

93L11
9312
93512
9313
9314
93L14
9315

9316

93516
93178
9317¢C

9318

3L
9321

9322

93L22
93522
9324
93L24
9325
9328
93L28
9334
9338
9340
93L40
93
93s41
9342

TI DIRECT
REPLACEMENT
SN54LS195A/SN74LS195A
SN545195/SN745195

SN39301/SN29301

SN5448A/SN7448A
SN39308/SN64116
SN29308/SN74116
SN39309/SN29309

SN39310/SN54160
SN29310/SN74160

SN39311/SN54154
SN29311/SN74154
SN54L164/SN74L154
SN39312/SN29312

SN54141
SN39316/SN54161
SN29316/SN74161

SN5446A/SN7446A
SN5446A/SN7446A
SN39318/SN54148
SN29318/SN74148
SN54LS139/SN74L5139
SN545139/SN745139
SN39322/SN54157
SN29322/SN74157
SN54L157/SN741.157
SN54S157/SN745167

SN74141

SN54259/SN74259

SN54181/SN74181
SN54S181/SN745181
SN54182/SN74182

RECOMMENDED

FOR NEW DESIGN
SNG54LS195A/SN74LS195A
SN548195/SN745195
SN5442A/SN7442A
SN54L42/SN74142
SNG5442A/SN7442A
SN64H183/SN74H183
SN545169/SN745169
SN545169/SN745169
SNG5448A/SN7448A

SN54116/SN74116

SN54153/SN74153
SN64L153/SN74L153

SN545162/SN745162
SN545162/SN745162
SN54154/SN74154

SN54L154/SN74L154
SN54151A/SN741561A
SN545151/SN748151
SN54251/SN74251
SN54273/SN74273
SNB4L75/SN74L75
SN74141

SN645163/SN748163

SN545163/SN745163
SNG446A/SN7446A
SNG446A/SN7446A

SN54148/SN74148

SN54LS139/SN74LS139
SN545139/SN745139

SN54157/SN74157

SN54L.157/SN741L.157
SN54S157/SN745157
SN54S85/SN74585
SN54L85/SN74L85
SN74141
SN5491A/SN7491A
SN54L91/SN74L91
SN54259/SN74259
SN74172
SN545281/SN745281
SN54LS181/SN74LS181
SN545181/SN745181
SN54S5181/SN745181
SN545182/SN745182



FsC
TYRE
93542
93543
9344
9345
93546
93547
9348
9349
9350
9352
9353
9354
9356
9357A
93578
9358
9359
9360
93562
9366
9368C
9370C
93H72
9374C
9375
9377
9380
9382
9383
9386
93H87
9390
9391
9392
9393
9394
9395
9396
935137
935138
935139
93141C
93145
93150
93151
935151
93152
931563
935153

TI DIRECT
REPLACEMENT
SN545182/SN745182

SN5445/SN7445

SN54180/SN74180
SN54290/SN74290
SN5442A/SN7442A
SN5443A/SN7443A
SN5444A/SN7444A
SN54293/SN74293
SNB446A/SN7446A
SN5447A/SN7447A
SN5448/SN7448
SN5449/SN7449
SN54192/SN74192

SN54193/SN74193

SN5475/SN7475
SN5477/SN7477
SN5480/SN7480
SN5482/SN7482
SNG5483A/SN7483A
SN54LS266/SN74L5266
SN54HB7/SN74H87
SNE490A/SN7490A
SN5491A/SN7491A
SN5492A/SN7492A
SN5493A/SN7493A
SN5494/SN7494
SN5495A/SN7495A
SN5496/SN7496

SN545138/SN745138
SN545139/SN74S5139
SN74141
SN54145/SN74145
SN54150/SN74150
SN54151/SN74151
SN545139/SN745139
SN54152/SN74152
SN54153/SN74153
SN545163/SN745153

FAIRCHILD

RECOMMENDED

FOR NEW DESIGN
SN545182/SN745182
SN745274
SN748274
SN5445/SN7445
SN54585/SN74585
SN54585/SN74585
SN545280/SN745280
SN54180/SN74180
SN54290/SN74290
SNBE442A/SN7442A
SNBE443A/SN7443A
SNB444A/SN7444A
SN54293/SN74293
SN5446A/SN7446A
SNG447A/SN7447A
SN5448/SN7448
SN5449/SN7449
SN54192/SN74192
SN545280/SN745280
SN54193/SN74193
SN54143/SN74143
SN54144/SN74144
SN545194/SN74S194
SN54143/SN74143
SN54175/SN74175
SN54175/SN74175
SN5480/SN7480
SN5482/SN7482
SN54283/SN74283
SN54LS266/SN74LS266
SN54H87/SN74H87
SN54290/SN74290
SN5491A/SN7491A
SN5492A/SN7492A
SN54293/SN74293
SN5494/SN7494
SN5495A/SN7495A
SN5496/SN7496
SN545138/SN745138
SN545138/SN745138
SN545139/SN74S139
SN74141
SN54145/SN74145
SN64150/SN74150
SN54151A/SN74151A
SN54S5139/SN745139
SN54151A/SN74151A
SN54153/SN74153
SN54S153/SN745153

FSC
TYPE
93155
93156
93157
935157
935158
93160
93161
93162
93163
93164
93165
93166
93170
93174
93175
938175
93176
93177
93178
93179
93180
93H183
93190
93191
93194
935194
93195
93196
93197
93198
93199
935251
935257
935258
93400
93403
93404
93405
93406
93407

93410

93411

93412
93415A
93415
93416
93417

TI DIRECT

REPLACEMENT

SN54155/SN74155
SN54156/SN74156
SN54157/SN74157
SN545157/SN745157
SN54S158/SN745158
SN54160/SN74160
SN54161/SN74161
SN54162/SN74162
SN54163/SN74163
SN54164/SN74164
SN54165/SN74165
SN54166/SN74166
SN54170/SN74170
SN54174/SN74174
SN54175/SN74175
SN548175/SN748175
SN54176/SN74176
SN54177/SN74177
SN54178/SN74178
SN54179/SN74179
SN54180/SN74180
SN54H183/SN74H183
SN54190/SN74190
SN54191/SN74191
SN54194/SN74194
SN545194/SN745194
SN54195/SN74195
SN54196/SN74196
SN54197/SN74197
SN54198/SN74198
SN54199/SN74199
SN545251/SN745251
SN548257/SN745257
SN545258/SN745258

SN545289/SN745289

SN54187/SN74187
SN5481A/SN7481A

SN545300A/SN74S300A

SNE45301/SN74S301

SN54S5200A/SN74S200A

SN545201/SN745201
SN545214/SN745214
SN645314/SN74s314
SNE4S314/SN745314
SN545387/SN745387
SN545387/SN748387

RECOMMENDED

FOR NEW DESIGN
SN54165/SN74155
SN54156/SN74156
SN54157/SN74157
SN545157/SN745157
SN545158/SN745158
SN54160/SN74160
SN54161/SN74161
SN54162/SN74162
SN54163/SN74163
SN54164/SN74164
SN54165/SN74165
SN54166/SN74166
SN54170/SN74170
SN54174/SN74174
SN54175/SN74175
SN545175/SN74S175
SNE4176/SN74176
SN54177/SN74177
SN54178/SN74178
SN54179/SN74179
SN54180/SN74180
SN54H183/SN74H183
SN54190/SN74190
SN54191/SN74191
SN54194/SN74194
SN545194/SN745194
SN54195/SN74195
SN54196/SN74196
SNE4197/SN74197
SN54198/SN74198
SN54199/SN74199
SN545251/SN748251
SN545257/SN745257
SN545258/SN745258
SN545201/SN745201
SN545289/SN745289
SN545289/SN745289
SN54S189/SN74S189
SN54187/SN74187
SN5481A/SN7481A

SN54S300A/SN74S300A

SN545301/SN74S301

SN545200A/SN74S200A

SN545201/SN745201
SN545214/SN745214
SN548314/SN74S314
SN545314/SN748314
SN6545387/SN745387
SN545387/SN745378



FAIRCHILD

FsSc TI DIRECT RECOMMENDED FSC TIDIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGN TYPE REPLACEMENT FOR NEW DESIGN
9;2: SN54S200A/SN745200A SN54S200A/SN74S200A m SN545270/SN745270 SN54S5270/SN745270
SN545201/SN745201 SN545201/SN745201 93438  SN54S475/SN745475 SNb545475/SN745475
93425A SN545214/SN74S214 SN545214/SN745214 93446 SN5458472/SN745472
93425  SN54S214/SN74S214 SN545214/SN745214 93448  SN545474/SN74S474 SN54S474/SN745474
93426  SN545287/SN745287 SN545287/SN745287 9600 SN54221/SN74221
93427 SN54S287/SN74SZ‘87 SN54S5287/SN745287 9601 SN29601 SN54122/SN7;1i22
93433  SN83433, SN93433 SN5481A/SN7481A 9602 SN54123/SN74123
93434  SN5488A/SN7488A SN5488A/SN7488A 9603 SN54121/SN74121 SN54221/SN74221
93435 SN7489 SN7489
HARRIS
Example of Harris order code:
H RAM 1 0064 2 B
Type of Package Type Temperature Range Technology
Memory 1=DIP Number 2= -55°C t0 125°C B = Bipolar
9 = Flat Pack 5=0°C to 75°C
HARRIS TI DIRECT RECOMMENDED HARRIS TI DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
M 7602 SN545188/SN745188 SN545188/SN745188 M 7640 SN548475/SN745475 SN54S8475/SN745475
M 7603 SN545288/SN745288 SN545288/SN745288 M 7641 SN54S474/SN745474 SN545474/SN74S5474
M 7610 SN545387/SN74S387 SN545387/SN745387 RAM 1-0064 SN7489 SN7489
M 7611 SN545287/SN74S287 SN545287/SN745287 PROM 1-0512 SN54186/SN74186 SN545470/SN745470
M 7620 SN54S470/SN74S470 PROM 1-1024 SN545287/SN745287 SN545287/SN745287
SN545473/SN745473 PROM 1-1024A SN545387/SN745387 SN54S8387/SN745387
M 7621 SNG545471/SN745471 ROM 1-1024 SN54187/SN74187 SN54187/SN74187
SN545472/SN745472 PROM 1-8256 SNG545188/SN745188 SN545188/SN745188

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222



Example of intel order code:

INTEL TI DIRECT
TYPE REPLACEMENT
3101 SN545289/SN745289
3101A SN545289/SN745289
3102

SN545200A/SN745200A
3106A

SN545201/SN745201

SN54S300A/SN74S300A
31074 SN545301/SN74S301
3110 SN745214, SN745314
3205
3212 SNB545412/SN748412

Example of Intersil ordering code:

M

INTERSIL TI DIRECT
TYPE REPLACEMENT
5501 SN545289/SN745289
5502 SN5481A/SN7481A
3 SN54S300A/SN74S300A
550 SN545301/SN74S301
SNb54S214/SN745214
5508
SN545314/SN745314
55508 SN548314/SN745314
6512 SN5481A/SN7481A
55518 SN545214/SN745214
5523 SN54S200A/SN745200A
SN545201/SN745201
5533 SN545300A/SN745300A
SN545301/SN745301

INTEL

P 3301A
e
Cc = c-DIp
P = Plastic DIP
RECOMMENDED INTEL TI DIRECT RECOMMENDED
FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
SN545289/SN745289 3301A SN54187/SN74187 SN54187/SN74187
SN54S289/SN745289 3304 SN545473/SN745473
SNB54S200A/SN74S200A | 3404A SN54S373/SN74S373
SN54S200A/SN74S200A | 3601 SN54S387/SN745387 SN54S387/SN74S387
SN545201/SN745201 3604 SN545475/SN745475 SN545475/SN745475
SN54S300A/SN74S300A | 3621 SN545287/SN745287 SN545287/SN745287
SN54S301/SN74S301 3624 SN545474/SN745474 SN548474/SN745474
SN74S214/SN745314 8212 SN54S412/SN745412 SN54S412/SN745412
SN545138/SN745138 8224 SN74L5424 (TIM8224) SN74L5424 (TIM8224)
SN54S412/SN745412 8228 SN745428 (TIM8228) SN745428 (TIM8228)
8338 SN745438 (TIM8238) SN745438 (TIM8238)
INTERSIL
5600 C DE
Temperature Range Package
C=0°C to 75°C DE = C-DIP
M = —55°C to 125°C PE = Plastic DIP
RECOMMENDED INTERSIL TI DIRECT RECOMMENDED
FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
SN545289/SN745289 5543 SN54S300A/SN74S300A SN54S300A/SN74S300A
SN5481A/SN7481A SN545301/SN745301 SN545301/SN74S301
SN54S300A/SN74S300A 5553 SN54S200A/SN74S200A SN545200A/SN74S5200A
SN548301/SN74S301 5600 SN545188/SN745188 SN545188/SN745188
SN545214/SN745214 5602 SN545475/SN745475 SN54S475/SN74S475
SN545314/SN74S8314 5603 SN645387/SN745387 SN545387/SN745387
SN54S314/SN745314 5604 SN545470/SN745470
SN5481A/SN7481A 5610 SN645288/SN745288 SN545288/SN745288
SN545214/SN745214 5623 SN545287/SN745287 SN545287/SN74S287
SN545200A/SN745200A 6624 SN545370/SN745370 SN548370/SN74S5370
SN545201/SN74S5201 5625 SN545474/SN745474 SN545474/SN74S474
SN54S300A/SN74S300A
SN54S301/SN745301

27



MONOLITHIC MEMORIES

Example of Monolithic Memories ordering code:

MM

MONOLITHIC
MEMORIES Ti DIRECT
TYPE REPLACEMENT
A5200
AB240
A5241
A5280
A5281
AB240
AB241
A6280
AB281
H5200 SN54187/SN74187
H5201 SN545287/SN745287
H5240
H5241
H6200
H6201 SN545287/SN745287
H6240
H6241
5200 SN54187/SN74187
5201 SN545387/SN745387
5205 SN545270/SN745270
5206 SN545370/SN745370
5210
6225
5230 SN5488A/SN7488A
5231 SN545188A/SN74S188A
5235
5255
5260
5300 SN545387/SN745387
6301 SN545287/SN745287
6305 SN545270/SN745270
5306 SN548370/SN745370
6308 SN545470/SN745470
5309 SN545471/SN7458471
5330 SN54S188A/SN74S188A
5331 SN545288/SN745288

6300 N
Type Number Suffix N =

Standard Package is C-DIP

Plastic Package

MONOLITHIC
RECOMMENDED MEMORIES TI DIRECT
FOR NEW DESIGNS TYPE REPLACEMENT
SN548473/SN745473 5335
SN545473/SN745473 5340 SN545475/SN745475
SN545472/SN745472 5341 SN54S474/SN745474
SN545473/SN745473 5348 SNB4S473/SN745473
SN545472/SN745472 6349 SN545472/SN745472
SN545473/SN745473 5530 SN54S301/SN74S301
SN54S472/SN745472 5531 SN545201/SN745201
SNB4S473/SN745473 5560 SN545289/SN745289
SN54S472/SN745472 5561 SN545189/SN745189
SN54187/SN74187 6200 SN54187/SN74187
SN545287/SN745287 6201 SN545387/SN745387
SN54S473/SN745473 6205 SN545270/SN745270
SN548472/SN745472 6206 SN545370/SN745370
SN548473/SN745473 6210
SN545287/SN745287 6225
SN548473/SN74S473 6230 SN5488A/SN7488A
SN548472/SN745472 6231
SN64187/SN74187 6235
SN545387/SN745387 6260
SN548§270/SN745270 6300 SN548387/SN745387
SN545370/SN745370 6301 SN545287/SN745287
SN545470/SN745470 6305
SN54S470/SN745470 6306
SN5488A/SN7488A 6308 SN545470/SN745470
SN54S188A/SN74S188A 6309 SN545471/SN745471
SN545470/SN745470 6330 SN54S188A/SN74S188A
SNB645473/SN748473 6331 SN545288/SN745288
SN545473/SN745473 6335
SN54S387/SN74S387 6340 SNG548475/SN74S475
SN545287/SN745287 6341 SN545474/SN74S474
SN54S8270/SN745270 6348 SN545473/SN745473
SN548370/SN748370 6349 SN545472/SN74S472
SN548470/SN745470 6530 SN545301/SN74S301
SN548471/SN748471 6531 SN545201/SN745201
SN545188A/SN74S188A 6560 SN545289/SN745289
SN548288/SN745288 6561 SN545189/SN745189

RECOMMENDED
FOR NEW DESIGNS

SN54S470/SN745470
SN545475/SN745475
SN545474/SN745474
SN54S473/SN745473
SN545472/SN745472
SN545301/SN745301
SN545201/SN745201
SN545289/SN745289
SN54S189/SN745189
SN54187/SN74187
SN545387/SN745387
SN545270/SN745270
SN54S370/SN745370
SN54S470/SN745470
SN545473/SN745473
SN5488A/SN7488A
SN545473/SN745473
SN545470/SN745470
SN545473/SN745473
SN545387/SN745387
SN545287/SN745287
SN545470/SN745470
SN54S471/SN74S471
SN545470/SN745470
SN545471/SN745471

SN545188A/SN74S188A

SN545288/SN745288
SN545470/SN745470
SN548475/SN745475
SN545474/SN745474
SN548473/SN748473
SN545472/SN745472
SN548301/SN74S301
SN545201/SN745201
SN545289/SN745289
SN545189/SN745189



Example of Motorola order code:

MOTOROLA

MC 3 001
TTL Prefix Complexity Type Number Package
is MC 3=SSI Different numbers F = Flat Package
4 = MsI are used for variations L = CDIP
in operating temperature P = Plastic DIP
MOTOROLA TI DIRECT RECOMMENDED MOTOROLA TiI DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
MC3000 SN74H00 SN74S00 MC3107 SN54515
MC3001 SN7408 SN74811 MC3108 SN54H04 SN54504
MC3002 SN74502 MC3109 SN54H05 SN54S05
MC3003 SN7432 SN7432 MC3110 SN54H20 SN54520
MC3004 SN74H01 SN74503 MC3111 SN54H21 SN54S11
MC3005 SN74H10 SN74510 MC3112 SN54H22 SN54522
MC3006 SN74H11 SN74S11 MC3115 SN54S133, SN545134
MC3007 SN74S815 MC3116 SN54H30 SN545133
MC3008 SN74H04 SN74504 MC3118 SN54H62 SN54S11
MC3009 SN74H05 SN74505 MC3119 SN54H61 SN54S11
MC3010 SN74H20 SN74520 MC3120 SN54H50 SN54S851
MC3011 SN74H21 SN74S811 MC3121 SN54586 SN54S86
MC3012 SN74H22 SN74522 MC3122 SN54S135
MC3015 SN74S133, SN745134 MC3123 SN54H51 SN54551
MC3016 SN74H30 SN748133 MC3124 SN54H40 SN54540
MC3018 SN74H62 SN74811 MC3125 SN54H40 SN54S40
MC3019 SN74H61 SN74s11 MC3126 SN54S37, SN54538
MC3020 SN74H50 SN74551 MC3128 SN54537, SN54S38
MC3021 SN74586 SN74S86 MC3129 SN54S37, SN54538
MC3022 SN745135 MC3130 SN54H60 SN54S511
MC3023 SN74H51 SN74S51 MC3131 SN54H52 SN54564
MC3024 SN74H40 SN74840 MC3132 SN54H53 SN54564
MC3025 SN74H40 SN74540 MC3133 SN54H54 SN54564
MC3026 SN74S140 MC3134 SN54H55 SN54564
MC3028 SN745240, SN745241 MC3150 SN545373, SN545374
MC3029 SN745240, SN745241 MC31561 SN54§373, SN545374
MC3030 SN74H60 SN74S11 MC3152 SN545373, SN545374
MC3031 SN74H52 SN74564 MC3154 SN54H71 SN54S5112
MC3032 SN74H53 SN74564 MC3155 SN54H72 SN545112
MC3033 SN74H54 SN74S64 MC3160 SN54H74 SN54574
MC3034 SN74H55 SN74564 MC3161 SN54S114 SN545114
MC3050 SN745373, SN745374 MC3162 SN545113 SN545113
MC3051 SN745373, SN74S374 MC3163 SN54H73 SN54S112
MC3052 SN745373, SN745374 MC4000 SN74S139
MC3053 SN74S374 MC4001 SN74184/SN74185A
MC3054 SN74H71 SN745112 MC4002 SN745139
MC3055 SN74H72 SN74S5112 MC4004 SN7481A SN7481A
MC3060 SN74H74 SN74S574 MC4005 SN7481A SN7481A
MC3061 SN745114 SN74S5114 MC4006 SN745138
MC3062 SN745113 SN745113 MC4007 SN74S139
MC3063 SN74H73 8N74S112 MC4008 SN745280

29
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MOTOROLA

MOTOROLA TI DIRECT RECOMMENDED MOTOROLA TI DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
MC3100 SN54HO0 SN64S00 MC4010 SN745135
MC3101 SN5408 SN54Ss11 MC4012 SN745299
MC3102 SN54502 MC4015 SN745195
MC3103 SN5432 SN5432 MC4016 SN745168
MC3104 SNG4HO1 SN54503 Mc4017 SN745168
MC3105 SN54H10 SN54510 MC4018 SN745169
MC3106 SN54H11 SN54S511 MC4019 SN745169
MC4021 SN74585 MC4306 SN545138
MC4022 SN74585 MC4307 SN545138, SN545139
MC4023 SN745260 MC4308 SN545280
MC4025 SN745124 MC4310 SN545280
MC4026 SN745381 MC4316 SN545168
Mc4027 SN745381 MC4317 SN545168
MC4028 SN748281 MC4318 SN545169
MC4029 SN745281 MC4319 SN545169
MC4029 SN745281 MC4324 SN545124
MC4030 SN748281 MC4326 SN545381
MC4031 SN745281 MC4327 SN545381
MC4032 SN745182 MC4328 SN545281
MC4035 SN748373, SN748374 MC4329 SN545281, SN545281
MC4037 SN748373, SN745374 MC4330 SN545281, SN748281
MC4038 SN745138 MC4331 SN545281
MC4039 SN745143, SN745144 MC4332 SN545182
McC4040 SN745139 MC4335 SNG64S373, SN545374
MCc4042 SN745240, SN745241 MC4337 SN54S373, SN545374
Mc4043 SN745240, SN745241 MC4350 SN54143
MC4048 SN745138 MC9310 SN54160 SN54160
MC4050 SN74143 MC9311 SN54154 SN54154
MC4051 SN74144 MC9316 SN54161 SN54161
MC4062 SN74564 MCM4002 SN7488A SN7488A
MC4300 SN545139 MCM4004 SN7481A SN7481A
MC4304 SN5B481A SN5481A MCM4005 SN7481A SN7481A
MC4305 SNB481A SN5481A MCM4006 SN745387 SN745387



NATIONAL

Example of National order code:

DM 8 093 - N

TTL Temperature Range l Type Number | Package

Prefix 7 = —55°C to 125°C J=CDIP

is DM 8 = 0°C to 70°C or 75°C N = Plastic DIP

W = Flat Pack
NATIONAL TI DIRECT RECOMMENDED NATIONAL TI DIRECT RECOMMENDED

TYPE REPLACEMENT FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
7091 SN5437 7553 SN545163
7093 SN54125 SN54125 7554 SN545373, SN545374
7094 SN54126 SN54126 7555 SN548168
7095 SN54365 SN54365 7556 SN54S169
7096 SN54366 SN54366 7560 SN54192 SN54192
7097 SNE4367 SN54367 75L60 SN54L192 SN54L192
7098 SN54368 SN54368 7563 SN54193 SN54193
7121 SN54251 SN54251 75L63 SN54L193 SN54L193
71L22 SN54L157 SN54L157 7570 SN54164 SN54164
7123 SN545257 SN548257 7573 SN545387 SN548387
7130 SN54S85 7574 SN545188 SN545188
7131 SN54S85 7577 SN545188 SN54S188
7136 SN5485 7578 SN545288 SN545288
7160 SN54585 7582 SN545301 SN548301
7200 SN545885 7588 SN545188 SN545188
7210 SN54151A, SN54351 7590 SN54165 SN54165
21 SN54151A, SN54351 7594 SNB4S5200A
7213 SN54154 SN54154 7595 SN545473 SN54S473
7214 SN54L5253 SN541L.5253 7596 SN545472
7219 SN54150 7597 SN545287, SN545370 SN545287, SN545370
7220 SN545280 7598 SN545471
7223 SN54S139 7599 SN545189 SN54S189
7230 SN545257 7600 SN54194
7280 SN54176 SN54176 7613 SN54376
7281 SN54177 SN54177 76L70 SN54L164 SN54L164
7283 SN5483A SN5483A 7795 SN545473
7288 SN5492A 7796 SN545472
7290 SN54196 SN54196 7810 5426 5426
7291 SN54197 SN54197 7811 SN5426
7511 SN54376 7812 SN5416 SN5416
7512 SN54376 7819 SN545240, SN545241
7520 SN5497 7853 SN54221
7544 SNb4265 7875A SN54284
7551 SN54173 SN54173 78758 SN54285
7552 SN54S162 8091 SN74S5240, SN745241
8093 SN74125 SN74125 8551 SN74173 SN74173
8094 SN74126 SN74126 8652 SN745162
8095 SN74365 SN74365 8553 SN745163
8096 SN74366 SN74366 8554 SN745373, SN745374
8097 SN74367 SN74367 8555 SN74S168
8098 SN74368 SN74368 8556 SN74S169
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NATIONAL
TYPE
8121
81L22
8123
8130
8131
8136
8160
8200
8210
8211
8213
8214
8219
8220
8223
8230
8280
8281
8283
8288
8290
8291
8296
8500
8501
8510
8511
8512
8520
8530
8532
8533
8544

TI DIRECT
REPLACEMENT
SN74251
SN74L157
SN745257

SN74154
SN74LS253

SN74176
SN74177
SN7483A

SN74196
SN74197
SN74196
SN7476
SN7473
SN7474

SN7490A
SN7492A
SN7493A

Example of Signetics order code:

‘N

-

NATIONAL

Temperature Range

N = 0°C to 70°C to 75°C

S = —-55°C to 125°C

SIGNETICS
TYPE
8H16
8H20
8H21
8H22
8H70

TI DIRECT
REPLACEMENT

SN54H11/SN74H11

RECOMMENDED NATIONAL TIDIRECT RECOMMENDED
FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
SN74251 8560 SN74192 SN74192
SN74L157 85L60 SN74L192 SN741L5192
SN745257 8563 SN74193 SN74193
SN74585 £5L63 SN741L193 SN74LS5193
SN74585 8570 SN74164 SN74164
SN7485 8573 SN745387 SN745387
SN74885 8574 SN745287 SN745287
SN74585 8577 SN745188 SN745188
SN74151A, SN74351 8578 SN745288 SN745288
SN74151A, SN74351 8579 SN74164 SN74164
SN74154 8580 SN7495A SN7495A
SN74LS253 8582 SN745301 SN745301
SN74150 8588 SN7488A SN7488A
SN745280 8590 SN74165 SN74165
SN74S139 8597 SN745287, SN74S370 SN745287, SN745370
SN748257 8598 SN7488A
SN74176 8599 SN745189 SN745189
SN74177 8640 SN74141 SN74141
SN7483A 86170 SN74L164 SN74L164
SN7492A 8810 SN7426 SN7426
SN74196 8811 SN7426
SN74197 8812 SN7416
SN74196 8819 SN7426
SN7476 8842 SN7442A SN7442A
SN7473 8846 SN7446A SN7446A
SN7474 8847 SN7447A SN7447A
SN74276 8848 SN7448 SN7448
SN74276 8853 SN74221
SN7497 8875A SN745274
SN7490A 8875B SN745274
SN7492A
SN7493A
SN74265
SIGNETICS
_$__.
E, F, Y = CDIP
A, B, N = Plastic DIP
J, Q, P, R = Flat Pack
RECOMMENDED SIGNETICS TiDIRECT RECOMMENDED
FOR NEW DESIGNS TYPE REPLACEMENT FOR NEW DESIGNS
SN54520/SN74S520 8201 SN54174/SN74174
SN545112/SN745112 8202 SN54174/SN74174
SN545112/SN745112 8203 SN54174/SN74174
SN545112/SN745112 8204 SN545471/SN745471
SN54S11/SN74811 8205 SN548472/SN745472




SIGNETICS

SIGNETICS TI DIRECT RECOMMENDED
TYPE REPLACEMENT FOR NEW DESIGNS
8H80 SN54HOO/SN74H00  SN54S00/SN74S00
8H90 SNE4HO4/SN74H04  SN54504/SN74504
8701 SN74141
8704 SN547A/SN7447A
8TO05 SN5448/SN7448
8T06 SN54143/SN74143
8709 SN54128/SN74128
8T10 SN54173/SN74173 SN74173
8T13 SN54128/SN74128
8Ti8 SN5426/SN5426
8720 SN54121/SN74121
8722 SN54122/SN74122 SN54122/SN74122
8123 SN54128/SN74128
8724
8726 SN54125/SN74125

SN545240/SN745240
8T28
SN545241/SN745241
SN54143/SN74143
8TS1 SN54144/SN74144
SN54143/SN74143
8T54 SN54144/SN74144
SN54143/SN74143
8759 SN54144/SN74144
SNE4143/SN74143
T SN54144/SN74144
874 SN54143/SN74143
SNE4154/SN74144
- SN54143/SN74143
SN54144/SN74144
SN54143/SN74143
8779 SN54144/SN74144
8780 SN5426/SN7426
8790 SN5406/SN7406
aT93 SN54125/SN74125
SNE4425/SN74425
aToa SN54125/SN74125
SN54425/SN74425
8795 SN54365/SN74365
8796 SN54366/SN74366
8797 SN54367/SN74367
8798 SN54368/SN74368
8162 SN54121/SN74121
8200 SN54174/SN74174
8260 SN545281/SN745281
8261 SN545182/SN745182
8262 SN54180/SN74180
82563 SN545280/SN745280
8263 SN54153/SN74153
8264 SN54153/SN74153
8266 SN54157/SN74157
82566 SN545157/SN748157

SIGNETICS TIDIRECT
TYPE REPLACEMENT
goog  SNSAS200A/SN745200A

SN545201/SN745201
gosos  SNO4S200A/SN745200A
SN545201/SN745201
g0y SNBAS300A/SN745300A
SN545301/SN745301
SN54S300A/SN74S300A
82507
SN545301/SN745301
82508  SN545314/SN745314
82510  SN54S314/SN745314
82511  SN54S214/SN745214
gas1g  SNS4S200A/SN745200A
SN545201/SN745201
SN54S300A/SN74S300A
82517
SN545301/SN745301
8223  SN545188/SN745188
8224  SNB488A/SN7488A
8225  SN54S289/SN745289
82525  SN545289/SN745289
82526  SN545387/SN745387
8228
82529  SN545287/SN745287
8230  SN39312/SN29312
82530
8231
82531
8232
82532
8233
82533
8234
82534
8235
8241
82541
8242  SNB54LS266/SN74LS266
82542
8243
8250
82550
8252  SN39301/SN29301
82552
8255  SN545289/SN745289
82147  SN54147/SN74147
82148  SN54148/SN74148
8415
8416
8417
8424
8425
8440

RECOMMENDED
FOR NEW DESIGNS
SN545200A/SN745200A
SN545201/SN745201
SN54S200A/SN745200A
SN545201/SN745201
SN54S300A/SN74S300A
SN545301/SN745301
SN545300A/SN74S300A
SN545301/SN745301
SN545314/SN745314
SN54S314/SN745314
SN545214/SN745214
SN545200A/SN7452004
SN545201/SN745201
SN54S300A/SN74S300A
SN545301/SN745301
SN545188/SN745188
SNE488A/SN7488A
SN545289/SN745289
SN545289/SN745289
SN545387/SN745387
SN545471/SN745471
SN545287/SN745287
SN54151A/SN74151A
SN545151A/SN74S151A
SN545251/SN745251
SN545151/SN745151
SN54151A/SN74151A
SN545151/SN745151
SN54157/SN74157
SN54S167/SN745157
SN545258/SN745258
SN545258/SN745258
SN4H87/SN74H87
SN5486/SN7486
SN54586/SN74586
SN54L5266/SN74L.5266
SN545135/SN745135
SN54198/SN74198
SN5442A/SN7442A
SN54138/5N74138
SN5442A/SN7442A
SN545280/SN745280
SN545289/SN745289
SN54147/3N74147
SN54148/SN74148
SN5420/SN7420
SN5420/SN7420
SN5410/SN7410
SNB4111/5N74111
SN54111/5N74111
SN5450/SN7450
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SIGNETICS
TYPE
8267
8268
8269
8270
82870
8271
82571
8273
8274
8275
8276
8277
8280
8281
8283
8284
8285
8288
8290
82590
8291
82591
8292
8293
825110
828111

825116

828117

825123
825124
825126
825129
825130

TI DIRECT
REPLACEMENT

SN5480/SN7480

SN54178/SN74178

SN64179/SN74179

SN54176/SN74176
SNB4177/SN74177

SN54196/SN74196
SN545196/SN745196
SNE4197/SN74197
SN548197/SN745197
SN541.5196/SN74S5196
SN54LS197/SN74LS197
SN54S314/SN745314
SN545214/SN745214

SN545200A/SN74S5200A

SN545201/SN74S201

SN545S300A/SN74S300A

SN545301/SN745301
SN545288/SN745288
SN54S387/SN745387
SN545387/SN745387
SN545287/SN745287
SN54170/SN74170

SIGNETICS

RECOMMENDED

FOR NEW DESIGNS
SN54157/SN74157
SN54181/SN74181
SN5485/SN7485
SN54194/SN74194
SN545299/SN745299
SN54194/SN74194
SN545299/SN745299
SN54198/SN74198
SN54198/SN74198
SN54174/SN74174
SN5491A/SN7491A
SNB491A/SN7491A
SN54176/SN74176
SNG54177/SN74177
SN545169/SN745169
SN545169/SN745169
SN548168/SN745169
SNE4163/SN74163
SN54196/SN74196
SN545196/SN745196
SNEALS197/SN74LS197
SN545197/SN745197
SNS4LS196/SN74L.5196
SN54LS197/SN74LS197
SN545314/SN745314
SN548214/SN745214

SN54S200A/SN745200A

SN548201/SN745201

SN54S300A/SN74S300A

SN548301/SN745301
SN545288/SN745288
SNB4S387/SN74S387
SN54S387/SN745387
SN545287/SN745287
SN54170/SN74170

SIGNETICS
TYPE
8455
8470
8471
8480
8481
8490
8706
8731
8806
8808
8815
8816
8821
8822
8824
8825
8826
8827
8828
8829
8840
8848
8855
8859
8870
8875
8879
8880
8881
8885
8889
8890
8891

TI1 DIRECT
REPLACEMENT
SN65440/SN7440
SN5410/SN7410
SN5412/SN7412
SN5400/SN7400
SN5403/SN7403
SN5404/SN7404

SN5460/SN7460
SN5430/SN7430
SN5425/SN7425

SN5474/SN7474
SN54110/SN74110
SN5450/SN7450
SNS4H54/SN74H74

SNG6450/SN7450

SN5427/SN7427
SN5410/SN7410

SN5401/SN7401

SN5404/SN7404
SN5405/SN7405

RECOMMENDED
FOR NEW DESIGNS
SN5440/SN7440
SN5410/SN7410
SN5412/SN7412
SN5400/SN7400
SN5403/SN7403
SN5404/SN7404
SN5460/SN7460
SN5460/SN7460
SN5460/SN7460
SNB430/SN7430
SN5425/SN7425
SN5420/SN7420
SN5476/SN7476
SN54107/SN74107
SN5476/SN7476
SN6470/SN7470
SN54107/SN74107
SN5476/SN7476
SN5474/SN7474
SN54110/SN74110
SN5460/SN7450
SN54564/SN74564
SN5440/SN7440
SN5450/SN7450
SN5410/SN7410
SN5427/SN7427
SN5410/SN7410
SN5400/SN7400
SN5401/SN7401
SN5402/SN7402
SN5401/SN7401
SN5404/SN7404
SN5405/SN7405
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GLOSSARY
TTL TERMS AND DEFINITIONS

INTRODUCTION
These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the

Electronic Industries Association {(E1A) for use in the USA and by the International Electrotechnical Commission (1EC}
for international use.

PART | — OPERATING CONDITIONS AND CHARACTERISTICS (INCLUDING LETTER SYMBOLS)

Clock Frequency

Maximum clock frequency, fmax

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence while
maintaining stable transistions of logic level at the output with input conditions established that should cause changes
of output logic level in accordance with the specification.

Current

High-level input current, I|H
The current intd™ an input when a high-level voltage is applied to that input.

High-level output current, |QH
The current into™ an output with input conditions applied that according to the product specification will establish a
high level at the output.

Low-level inputcurrent, I
The current into™ an input when a low-level voltage is applied to that input.

Low-level output current, gL
The current into™ an output with input conditions applied that according to the product specification will establish a
low level at the output.

Off-state output current, 10(off)
The current flowing into "~ an output with input conditions applied that according to the product specification will cause
the output switching element to be in the off state.

Note: This parameter is usually specified for open-collector outputs intended to drive devices other than logic circuits.
Off-state (high-impedance-state} output current (of a three-state output), 10z

The current into™ an output having three-state capability with input conditions applied that according to the product
specification will establish the high-impedance state at the output.

Short-circuit output current, 105

The current into* an output when that output is short-circuited to ground (or other specified potential} with input
conditions applied to establish the output logic level farthest from ground potential (or other specified potential).
Supply current, lgc

The current into™ the VG supply terminal of an integrated circuit.

*Current out of a terminal is given as a negative value.
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GLOSSARY
TTL TERMS AND DEFINITIONS

Hold Time

Hold time, th

The interval during which a signal is retained at a specified input terminal after an active transition occurs at another

specified input terminal.

NOTES: 1. The hold time is the actual time between two events and may be insufficient to accomplish the intended
result. A minimum value is specified that is the shortest interval for which correct operation of the logic
element is guaranteed.

2. The hold time may have a negative value in which case the minimum limit defines the longest interval
(between the release of data and the active transition) for which correct operation of the logic element is
guaranteed,

Output Enable and Disable Time

Output enable time (of a three-state output) to high level, tpzH (or low level, tpz )t
The propagation delay time between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to the defined high (or low) fevel.

Output enable time (of a three-state output) to high or low level, tpzx T
The propagation delay time between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to either of the defined active levels {high or low).

Output disable time (of a three-state output) from high level, tpHz (or low level, tp2)t
The propagation delay time between the specified reference points on the input and output voltage waveforms with the
three-state output changing from the defined high (or low) level to a high-impedance (off) state.

Output disable time (of a three-state output) from high or low level, tpxzf
The propagation delay time between the specified reference points on the input and output voltage waveforms with the
three-state output changing from either of the defined active levels (high or low) to a high-impedance (off) state.

Propagation Time

Propagation delay time, tpp
The time between the specified reference points on the input and output voltage waveforms with the output changing
from one defined level (high or low) to the other defined level.

Propagation delay time, low-to-high-level output, tpLH
The time between the specified reference points on the input and output voltage waveforms with the output changing
from the defined low level to the defined high level.

Propagation delay time, high-to-low-level output, tpHL

The time between the specified reference points on the input and output voltage waveforms with the output changing
from the defined high level to the defined low level.

TOn older data sheets, similar symbols without the P subscript were used; i.e. tzH, tzL, tHz, and t Z.
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GLOSSARY
TTL TERMS AND DEFINITIONS

Pulse Width

Pulse width, ty
The time interval between specified reference points on the leading and trailing edges of the pulse waveform.

Recovery Time

Sense recovery time, tSR
The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data signals at the
output.

Release Time

Release time, trelease
The time interval between the release from a specified input terminal of data intended to be recognized and the
occurrence of an active transition at another specified input terminal.

Note: When specified, the interval designated ‘‘release time'' falls within the setup interval and constitutes, in effect, a n
negative hold time,

Setup Time

Setup time, tgy

The time interval between the application of a signal that is maintained at a specified input terminal and a consecutive

active transition at another specified input terminal.

NOTES: 1. The setup time is the actual time between two events and may be insufficient to accomplish the setup. A
minimum value is specified that is the shortest interval for which correct operation of the logic element is
guaranteed.

2. The setup time may have a negative value in which case the minimum limit defines the longest interval
{between the active transition and the application of the other signal) for which correct operation of the
logic element is guaranteed.

Transition Time

Transition time, low-to-high-level, tTLH
The time between a specified low-level voltage and a specified high-level voltage on a waveform that is changing from
the defined low level to the defined high level.

Transition time, high-to-low-level, tTHL
The time between a specified high-level voltage and a specified low-level voltage on a waveform that is changing from
the defined high level to the defined low level.

1076
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GLOSSARY
TTL TERMS AND DEFINITIONS

Voltage

High-level input voltage, V|H

An input voltage within the more positive (less negative) of the two ranges of values used to represent the binary

variables.

NOTE: A minimum is specified that is the least positive value of high-level input voltage for which operation of the
logic element within specification limits is guaranteed.

High-level output voltage, VOH
The voltage at an output terminal with input conditions applied that according to the product specification will
establish a high level at the output.

Input clamp voltage, VIK
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing.

Low-level input voltage, V||

An input voltage level within the less positive (more negative) of the two ranges of values used to represent the binary

variables.

NOTE: A maximum is specified that is the most positive value of low-level input voitage for which operation of the
logic element within specification limits is guaranteed.

Low-level output voltage, VoL
The voltage at an output terminal with input conditions applied that according to the product specification will
establish a low level at the output.

Negative-going threshold voltage, VT_.
The voltage level at aniinput that causes operation of the logic element according to specification as the input voltage
falls from a level above the positive-going threshold voltage, Vrg

Off-state output voltage, VO(off)
The voltage at an output terminal with input conditions applied that according to the product specification will cause
the output switching element to be in the off state.

Note: This characteristic is usually specified only for outputs not having internal pull-up elements,
On-state output voltage, VQ{on)

The voltage at an output terminal with input conditions applied that according to the product specification will cause
the output switching element to be in the on state.

Note: This characteristic is usually specified only for outputs not having internal pull-up elements,
Positive-going threshold voltage, VT+

The voltage level at aninput that causes operation of the logic element according to specification as the input voltage
rises from a level below the negative-going threshold voltage, VT—'
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GLOSSARY
TTL TERMS AND DEFINITIONS

PART Il — CLASSIFICATION OF CIRCUIT COMPLEXITY

Gate Equivalent Circuit

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of
individual logic gates that would have to be interconnected to perform the same function.

Large-Scale Integration, LSI

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more
equivalent gates or circuitry of similar complexity.

Medium-Scale Integration, MS|

A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or
system is smaller than for LS|, but whether digital or linear, is considered to be one that contains 12 or more equivalent
gates or circuitry of similar complexity.

Small-Scale Integration, SSI
Integrated circuits of less complexity than medium-scale integration (MSI).
Very-Large-Scale Integration, VLS!

A concept whereby a complete system function is fabricated as a single microcircuit. In this context, a system, whether
digital or linear, is considered to be one that contains 1000 or more gates or circuitry of similar complexity.

TEXASI INST RUMENTS
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TTL
EXPLANATION OF FUNCTION TABLES

EXPLANATION OF FUNCTION TABLES

The following symbols are now being used in function tables on Tl data sheets:

= high level (steady state)
= low level (steady state)
= transition from low to high level
transition from high to low leve)

= irrelevant (any input, including transitions)

N X <« > r~ T
n

= off (high-impedance) state of a 3-state output

a..h = the level of steady-state inputs at inputs A through H respectively

Qg = level of Q before the indicated steady-state input conditions were establsihed
= complement of Qg or level of Q before the indicated steady-state input conditions were established
= level of Q before the most recent active transition indicated by | or t

Qo
Qn
n l | = one high-level pulse

= one low-level pulse

TOGGLE = each output changes to the complement of its previous level on each active transition indicated by § or 1.

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists
so long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with 1 and/or {, this means the output is valid
whenever the input configuration is achieved but the transition(s) must occur following the achievement of the
steady-state levels. If the output is shown as a level (H, L, Qg, or Qg), it persists so long as the steady-state input levels
and the levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the
opposite direction to those shown have no effect at the output. (If the output is shown as a puIse,J—Lor U, the
pulse follows the indicated input transition and persists for an interval dependent on the circuit.)

107¢
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TTL
EXPLANATION OF FUNCTION TABLES

Among the most complex function tables in this book are those of the shift registers. These embody most of the
symbols used in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal
shift register, e.g., type SN74194.

FUNCTION TABLE
INPUTS OUTPUTS
CLEAR MODE cLOCK SERIAL PARALLEL oa 0 Oc Qp
S1 SO LEFT RIGHT |A B [ D
L X X X X X X X X X L L L L
H X X L X X X X X X |Qap Qgo Qco Qpo
H H H t X X a b c d E] b c d
H L H t X H X X X X| H Qan Qsn Qcn
H L H t X L |[x x x x| t Qan Q8n Qcn
H H L t H X |[x x X x|ogn Qcn Qpn H
H H L t L X |x x X X |0gn Qcn Qpn L
H L L X X X X X X X [Qao Qo Qco Qpo

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect,

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was
established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high then, without regard to the serial input, the data entered at A will be at output Qa, data entered at B will be at
Qp, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at Qp is now at Qp, the previous levels of Qg and
Qg are now at Qc and Qp respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input
and the shifting of previously entered data one bit; data previously at Qg is now at Qa, the previous levels of Q¢ and
Qp are now at Qg and Qg, respectively, and the data previously at Qa is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the levels at
inputs A through D have no effect.,

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line,
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established.
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SERIES 54/74, 54H/74H, 54S/14S, AND SPECIFIED" SERIES 54L/74L DEVICES

PARAMETER MEASUREMENT INFORMATION

TEST
POINT  Vce

RL

Vee
FROM QUTPUT AL / s1
FROM OUTPUT, TEST FROM QUTPUT
UNDER TE L)
ST (See Note B) UNDER TEST POINT UNDER TEST (See Note B)

TEST
POINT Vee

A4 ) 4
cL cL CL N e W
{See Note A} (See Note A) (See Note A)
h 4
o
s2
LOAD CIRCUIT FOR
BI.STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM.POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS
NOTES: A. C| includes probe and jig capacitance.
B. All diodes are TN916 or 1N3064.
3v
TIMING HIGH-LEVEL 15V 15V
INPUT /5y ov PULSE /i i
|ImT T f——— ty —i
Jo-tserup-of* thold =1 "
| o — v
1
DATA LOW-LEVEL L5V 15V
INPUT 15V 15V ov PULSE
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
—————— 3v OUTPUT 3V
INPUT M ::I?NTROL \kLS v 15V
1 1 ow-level
: : ov enabling) I . I' _________ —ov
- tPHL + ' P—tPzL— tpLz+
r—(pLH ! r‘ i —von 4BV rt | S1and
INPHASE | \ 15V WAVEFORM 1 | H : S2closed
OUTPUT | ' (SeeNote C©) i g2 open ] 1.8
| Vo 1 P i Y
| | ' ¥ oL
[ tPHL -~ fo-tPLH-»| 1 tPZH— ~tpHZ* 05 VOS5V
1 | VoH ! =4 VoH
OUTAOFW WAVEFORM 2 S1 open, ! N sy
ouTPUT AR (See Note C) S2 closed 15V S1ane
(SeeNoteF) A 777" =0V S2 closed
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

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, Z5,¢ =~ 50 £ and:
For Series 54/74 and 54H/74H, t, < 7 ns, t < 7 ns;
For Specified! Series 54L/74L devices: t, < 10 ns, tf < 10 ns;

For Series 545/74S, t, < 2.5 ns, tf <2.5 ns.

F. When measuring propagaiion delay times of 3-state outputs, switches .S1 and S2 are closed.

1142, 'L43, ‘L44, “L46, 'L47, LTS5, ‘L77, 'L96, ‘L121, ‘L122, 'L123, ‘L1563, ‘L1564, ‘L1567, 'L164
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SERIES 541S/74LS AND MOST' SERIES 54L/74L DEVICES

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee
TEST ? 94
POINT  vge Vce ¢ RL
RL RL /5‘
FROM OUTPUT' ————— FROM OUTPUT, TEST FROM OUTPUT La
UNDER T| <
UNDER TEST (See Note B) ', UNDER TEST POINT DER TEST (See Note B)
i c o 7R ¥
cL 13 L L1 F 5kQ
{See Note A) (See Note (;)T (See Note A) (See Note A} !!
| ): 4
o
s2
LOAD CIRCUIT FOR
BI-STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE QUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS
NOTES A. C| includes probe and jig capacitance.
B. All diodes are 1N916 or 1N3064.
C. C1 (30 pF) is used ‘for testing Series 54L/74L devices only.
3V
TIMING HIGH-LEVEL
1.
INPUT _l_’iV oy PULSE ! 13V 3v :
T T — ty —e
to-tsetup-of* thold =1 W
| S 3v :'——‘ tw —’1
] ) ]
DATA LOW-LEVEL J 13V
INPUT 13V e PULSE w
ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
—————— 3v OUTPUT: 3v
INPUT 13V 13V CONTROL N .13V 13V
1 1 ov {Low-level -\
; ; enabling) -*— __________ ov
[ PLH~ [~ tPHL vou Pzt Py %’tp"z.l S1and
| i T N T NPV ! |
IN-PHASE 1 WAVEFORM 1 S1 closed, v 1 S2 closed
OUTPUT { 13V 13V (Ses Note D) = 1.3 i L~ ~ 1.5 V
\ VoL 52 op! v
1 ! 1 ToTam ool
- PHL -t - tPLH-+ f—1tpzH—" rtPHZ~ 05 V05V
i ! VOH ! - VoH
ouron WAVEFORM 2 §1 open, ! oy L\ —~15V
ouTPUT L oL (See Note D) S2 closed : - $1and
(See NoteG) A ————r- ~ov 52 ciosed
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE QUTPUTS

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 phase relationships between inputs and outputs have been chosen arbitrarily.
F. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg,,¢ = 50 £ and:

For Series 54L/74L gates and inverters, t, = 60 ns, t; = 60 ns;
For Series 54L/74L flip-flops and MSI, t, < 25 ns, t¢ < 25 ns;
For Series 54L.S/74LS, ty < 15 ns, tf < 6 ns.

G. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are closed.

TExcept ‘L42, 'LA3, ‘L44, 'L46, 'L47,°L75, 'L77,°L96, ‘L1121, 'I;122, ‘1,123, 'L153, 'L154, 'L157, 'L164
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed in the page
heading regardless of package. The availability of a circuit function in a particular package is denoted by an alphabetical
reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline drawings
shown in this section.

Factory orders for circuits described in this catalog should include a four-part type number as explained in the
following example.
EXAMPLE: SN 54LS75 J —-00

MUST CONTAIN TWO OR THREE LETTERS
(From Individual Data Sheet)

RSN Radiation-Hardened Circuit
SN Standard Prefix 4. Instructions (Dash No.))
SNM Mach 1V, Level | MUST CONTAIN TWO NUMBERS
SNC Mach 1V, Leve! I {From Dash No. Column of Following Table)
SNH Mach 1V, Level IV SOLDER. ORDER
SNJ JAN Processed PACKAGES Ff::':: DIPPED | INSULATOR |CARRIER| DASH
LEADS NO.
(2. unique Circuit Description METAL FLAT PACKAGES
MUST CONTAIN FOUR TO EIGHT CHARACTERS C i e . =
(From Individual Data Sheet) T o No o P | o2
Examples: 5410 T No No Yes Mech-Pak | 03
74H10 T Yes No No Mech-Pak 04
545112 T Yes No Yes Mech-Pak 05
54178 T No No Yes 1 06
74LS295A T Yes No No T 07
T No Yes No 1 10
74188A T Yes Yes Yes 1 1
T No Yes No Mech-Pak 12
T No Yes Yes Mech-Pak 13
3. package T Yes Yes No Mech-Pak 14
MUST CONTAIN ONE OR TWO LETTERS T Yes | Yes Yos _|Mechfak] 18
JID.NT.W T No Yes Yes 1 16
o T Yes Yes No 1 17

(From Pin-Connection Diagram on Individual Data Sheet) CERAMIC FLAT PACKAGES

[Tw T 8o J N | wna | 1 ]
L w [ No | Yes | ~na [t | 10 |
DUALIN-LINE PACKAGES
LW NT N [ v T na T 00
]

N | No | Yes 79 10

TThese circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the customer (with pos-
sible additional posts), circuits will be shipped in the most practical carrier. Please contact your T| sales representative for the method that
will best suit your particular needs.

1076

Flat (T, W)
—Barnes Carrier
—Milton Ross Carrier

Dual-in-line {(J, JD, N)
—Slide Magazines
—A-Channel Plastic Tubing
—Barnes Carrier (N only)
—Sectioned Cardboard Box
—Individual Plastic Box
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

J ceramic dual-in-line package

These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, 20-, or 24-lead
frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on
0.300 (7.62) or 0.600 (15,24) centers. Once the leads are compressed and inserted, sufficient tension is provided to
secure the package in the board during soldering. Tin-plated (“bright-dipped”) leads (—00)

require
no additional cleaning or processing when used in soldered assembly.-

14-PIN J CERAMIC

0.785 (20,0)
0.755 (19,1)

0.025 (0,63) R NOM \

0.310 (7,88)

0310 (7,88) VUV UYL
ozmoiy loJejeloJolo]o]

0.245 (6,22}

—»  [=—10.050
(1,271 NOM 'y ) GLAss
7 0.200 (5,08) SEALANT
MAX 1
- SEATING PLANE —fY lr

0.020 (0,51} MIN-] ~w| |« 0070 (1,78) MAX 14 PLACES

4 ¥ 0.020 (0,761 18y
055 14 PLACES
TAPLACES o022 0580
0.014 (0.356) 0.130 (3,30} 0.100 (2541 0015 (0,381
X 3 MIN© 0100(250)
0,000 (0208 0.0701177) PIN SPACING 0.100 (2,54 TP,
4PLACES (Ses Note b}

14 PLACES

Falls within JEDEC TO-116 and MO-001AA dimensions

16-PIN J CERAMIC

0.785 (20,0
0.755 (19,1}

P@@@@@O@
EVLPLPIVAVLYL P

G [ 0.025 (0,63) R NOM N

0.310(7,88)
0290 (7,36)

0.280 (7,11} ¢ VVVVVLLHLUIHJ
prsem (oJejeoloJooxalo)

_-l «—- 0,050 (1,27) NOM A-I rﬂ 070 (1,78) MAX 16 PLACES

GLASS
SEALANT

0.200 (5,08)
MAX

- SEATING PLANE

.
19_5., 0. nﬁ(o 51). -{ 0.030 (0,76) MIN
Rl PLACES 12 PLACES
6 || Q0140356 130330

0.008 (0,203) 0.023(0584) 44 py pces
16 PLACES MIN ,__,I - oms (0.381)

0.012 {0,304) MIN
4 PLAC!
€s 0 0.050 (1,27)

PIN SPACING 0.100 (2,54) T.P. 0.015 (0.33) 4 PLACES
Note b)

*For memories of 64 bits and up and a few MSI/LSI products in Series 54/74 and Series 545/74S that
are derived from memaory circuit bars, this maximum is 0.300 (7,62). All other dimensions apply

without modification.

8717
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

J ceramic dual-in-line packages (continued)

20-PIN J CERAMIC
0.975 (24,8)
0,930 (236)
® DEEOEO®O
[N
0.025 {0,63) R NOM:
¢ 3 _\¢
0310 (7,88)
6290 (7.36)
0300 7.62) A VATATATAVAVATAN|
0245 (622) 0]6J6]0J0J010I0JOIC)
_.I I-_'_ 0.050 (1.27) NOM l 0»02!”“(%5" —-I l-—o.om (1,78) MAX 20 PLACES
t—t GLASS
0.200 (5,08) | SEALANT
MAX
ATING PLANE —
05° 0120 (3.0 f ) ..i 0.030 (0,76) MIN
20 PLACES 0018103561 N 16 PLACES
R T [ - ~ofe- gm0 zoruces
20 PLACES 4PLACES o080 (1201
5.015 (0,38) 4 PLACES
PIN SPACING 0.100 (2,54) T.P.
(See Nota b}
24-PIN J CERAMIC
1.290 (32,8)
1235 (313)
%%@ @I ). 1%®
0.025(0,63) R
NOM
¢ YV AV A YAVAYAY
ss: soa oot loloto Yo Jololc ot
p - 0.560 (14,22)
0.515 (13,09) 0.075 (1,91)
! 0050 (127)NOM  {0.050 (1.27) 0.070 (1,78) MAX 24 PLACESfeo{
|~ GLASS SEALANT b 672
= 0.150(3.81)
- SEATING PLANE
105°
1557 24 PLACES 0.070(1,78) 0.160.(407)
0.010 £ 0.002 —+! 0.020 (0,51) T EGims ey 29PLACES
(0,254 + 0,051) 0.018 £ 0.002 0.028 {0,71) MIN: L 0,100 (2,54)
24PLACES {0,457 £ 0,051) 24 PLACES + 0060 (1 52y 4 PLACES
24 PLACES : .
PIN SPACING 0.100 {2,54) TP,
(See Note b
Falls within JEDEC MO-015AA dimensions

NOTES: a. Alldimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern.
b. Each pin centerline is located within 0._010 (0,26) of its true longitudinal position.
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

N plastic dual-in-line packages

These dual-in-line packages consist of a circuit mounted on a 14-, 16-, 20-, or 28-lead frame and encapsulated within an
electrically nonconductive: plastic compound. The compound will withstand soldering temperature with no deforma-
tion and circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are
intended for insertion in mounting hole rows on 0.300 (7,62) or 0.600 (15,24) centers. Once the leads are compressed

and inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no addi-
tional cleaning or processing when used in soldered assembly.

14-PIN N PLASTIC

0.770 (19,6)
0.710 (18,0

@@@@O@@

ANATATYATATAYA)

)

g 0.093 (2,36) R NOM —{
| 03000010 0.110(2,79) NoM —fe—»]
17.62£0,26) |VEVEVAVAVAVAY
10250 £ 0010
(635 0,26) 010]6) (0]6]0]0]
0.080 (2,03) NOM
0.070 (1,78) MAX 14 PLACES
s ~ b

=z F oSl [ |
.010 (0,25) NOM N
0200(508) MAX "y
! ¥

\~— SEATING PLANE

105° 0.033 (0,83) MIN

J 14 PLACES
14PLACES  {le— 0.011+0.003
g 0,279 ¢ 0,076) 0125 (347) MIN L -] |- 0,018+ 0.003

(0,457 £ 0,076)
14 PLACES 007510020 | 14 PLACES
(See Notes c and d)
(190 £ 0,51) (See Notes c and d)
4PLACES PIN SPACING 0.100 (2,54) T.P.
(Sea Note b}

Falls Within JEDEC TO-116 and MO-001AA Dimensions

16-PIN N PLASTIC

[ 0.870{22,7) MAX —»]

OOOEEOEG
ARARASNAXN

'3 t
| 0300 0.010 0,093 {2,36) R NOM —2
(7,621 0,26) |
| 0.160 (4,06) NOM —}
0.250 + 0.010 | YAVAVAVAVEY
(6,35 0,26)
*1kwwmm ©]6]016]0]0]0]
1,78) MAX 16 PLACES
X —-I - 0070 (1.78) max
i1 ¥ oenwsif|
0.010 (0,25) NOM
0.200 (5,08) MAX !
\TING PLAN. '
[ 0.033 (0,83) MIN
16 PLACES
16PLACES__“._ 0011+ 0.003 o & 0,018+ 0,003
0219 0070 0125 (3,17 MIN (0,457 £ 0,076)
16 PLA( 6 :
(See Notes ¢ and d) D.086 {241) s
o015 038 ™ (Sea Notas ¢ and d)
0.015 (0,38) PIN SPACING 0.100 (2,54) T.P.
4PLACES (See Nota b}

ALTERNATE SIDE VIEW
Package configuration of

16-pin N package (see —»| |=-0.070 (1,78) MAX 16 PLACES
altornative sideviews) is k 0.020 {051 [l ]
at the option of T1, 020 (EmMAX "y I
’ "‘{ .033 (0,83)MIN
= LI L |- 12 PLACES
0.126 (3,17) MIN —.l "— 0.018 £0.003
{0.457 £ 0,076)
0.095 (2,41) 16 PLACES
0.015 (0,38)
4PLACES PIN SPA(;:‘I.NS;.'I.? {2,54) TP, (See Notes ¢ and il
46 TEXAS INSTRUMENTS
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

N plastic dual-in-line packages (continued)
20-PIN N PLASTIC

1070 27.2)

0920 (23,3)
...@.@@@@@
[ATATATAVAVAYATAYAVAY

3 < 0.093 (2,36) R NOM ——]
» ‘:’:gg : g:g;? 0.160 (4,06) NOM ——a—

(VAYAVAVAVAVAVAVAVAY]
eseraze 0]016]0]0]0]610]0]C)

0.080 {2,03) NOM

P—0.070 {1.78) MAX 20 PLACES

—-‘

L 5010 0251 nom so0i0sn) | | ]
0200 (5,08) MAX
——SEATING PLANE
f +|| [be-0.033 083 i
20PLACES
0.011£0.003 0.155 (3.94) -»| ja— 0018+ 0,003
’“‘(0,279 +0,076) 0125 3,17 0,457 + 0,076)
20 PLACES 20 PLACES
Note ind d {See Notes ¢ and d}
ISea Hatss £ and d) 0.075 (1,91) ] PIN SPACING 0.100 (2,54} T.P.
0,009 (0,22) (see Note b}
4 PLACES
ALTERNATE SIDE VIEW
fe— 0070 (1,78) MaX 20 PLACES
0,020 (0,51] [ |
0.200 (5,08) MAX M"“
Package configuration of ?
20pin N ackeg o - eraces
alternative sideviews} is D ——————— |
at the option of Ti, _.”‘_‘ 0.018 1 0.003
0,155 (3,94)
0,155 (3,04). .
0125 (3,17) one7e Aoc'f:‘
0.075 {1,91) (See Notes ¢ and d)
0.009 (022) PIN SPACING 0.100 {2,54) T.P.

0.009 (0,22)

4PLACES (See Note b)

24-PIN N PLASTIC

1.310 (33,3} MAX

OO0 O®
AANANNAAN

®Bo
AVAVAY

0.093 {2,36) R NOM ~
¢ 0.110 (2,79) NOM-
h%

‘__DAEW 10,010
pveny (VAVAVAVAVAVAVAVAVAVAVS
NoM [eleJololololelolvlele)

0.080{2,03) NOM

EO.OW 0,26) NOM
h [ t
0.200 (5,08) MAX
]
ﬁt 24 PLACES

- SEATING PLANE A
%011+ 0.003 —vire-

— ’-n.ova (1,78) MAX 24 PLACES

0.020 (0,51) MIN

0.018 + 0.003 ’l L

0.033 (0,83) MIN 0.125 (3,17} MIN
24 PLACES L 24 PL'ACES
0.095 (2,42} MAX

10,279 £ 0,076)
24 PLACES
(See Notes ¢ and d) (0,457 * 0,076) 4PLACES
24 PLACES PIN SPACING 0.100 (2,54) TP.
(See Notes ¢ and d) (Sea Note b)

All dimenslons are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern,
Each pin centerline is located within 0.010 (0,26) of its true longitudinal position.

c. Thisdimension does not apply for solder-dipped leads.
When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0.020 (0,50) above the

NOTES: a.

seating plane.

Texas, INSTRUMENTS 27
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

N plastic dual-in-line packages (continued)

28-PIN N PLASTIC

1.440 {36,6) MAX ———————————

A rirarl

EITHER

INDEX

| SN S I A J S N D J N A D N I | |

@ —»(14

0.600 + 0.010
(15,24 £ 0,26)

0.020 (0,50)

MIN I

s 0.20

0 (5,08) MAX

(See Note b)

0.060 (1,52) NOM

105° ——SEATING PLANE
90° 0.125(3,17) MIN
0.011 £ 0.003 4 v
t 001820003 ol fe- 10.033 (0,83) MIN
(0.280081 0,46 + 0,08)
’ ‘ PIN SPACING 0.100 (2,54) T.P. le— 0.050 £ 0.020

{1,272 051)

NOTES: a., All dimensions are shown in inches (and parenthet-
ically in millimeters for reference only). inch dimen-
sions govern.

b. Each pin centerline is located within 0.010 (0,26) of
its true longitudinal position.

c. This dimension does not apply for solder-dipped leads.

d. When solder-dipped leads are specified, dipped area of
the lead extends from the lead tip to at least 0.020
(0,50) above the seating plane.

TEXAS INSTRUMENTS
INCORPORATED
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

T flat package

This hermetic package features glass-to-metal seals and welded construction. Package body and leads are gold-plated
F-15 # glass-sealing alloy. Approximate weight is 0.1 gram.

Falls within TO-84 dimensions

n.osonm_ﬂ ®®®®®®omuz7)
oaB 0 N1 001088 |-t~ 12pLaCES
5.008 (0,20} n N (See Note b}
1 1 NN
0.300 (7,62) REF
0.280 (7,11) MIN
(Sea Note ¢} T~
e A
1] / A
]J [ oow \
0.760 (19.3) L awopen | O o
0.740 (18,8) | | 0,140 (3,551 - 0.014 (0,356)
(See Nota b ~J \ ooz |
-L e - \ aowsioasy /
f W 1 +4 \ n.msw.aay
0.010 (0.26) MAX AN P
0385(978) GLASS
0366 (9.27) 14 PLACES N~ -
(S8 Nota c)
SEE
DETAIL A
0,019 (0.482)
0,381
ofs,i(raom)l- L L L L NOTES: a. All dimensions are shown in inches (and parenthet-
. eend f) U L ically in millimeters for reference only). Inch dimen-
0.005(0.127) = oze0i661 sions govern: .
0008 (0.127) fe— ——4
"“:'f"":ﬁs’ 0250{6.35) . Lead centerlines are located within 0.005 (0,13} of
wond 1) @@@@@@@ true position (TP) relative to body centerlines. This

is measured along lines located within 0.030 (0,76)
from (and parallel to) the sides of the package.
Not applicable in Mach-Pak carrier.

Index tab on pin 1 denotes orientation of package.
This dimension does not apply for solder-dipped leads.
When solder-dipped leads are specified, dipped area of
the lead extends from the lead tip to within 0.050
(1,27) of the package body.

CIRCUIT SUBSTRATE IS IN ELECTRICAL CONTACT WITH THE BODY OF THE PACKAGE.

T package leads

Gold-plated F-15% leads require no additional clean-
ing or processing when used in soldered or welded
assembly. Solder-dipped leads are also available.
Formed leads are available to facilitate planar mount-
ing of networks on flat circuit boards. Circuits can
be removed from Mach-Pak carriers with lead lengths

up to 0,300 (7,62).

$F.15 is the ASTM designation for an iron

balt alloy

NOTES:

0.004 {0,102 R NOM \

0.250 (6,35) 0.013 + 0.005
(4T X (0,33 +0,127)
(Note C) (Note d)
0.760 (19,3} _I
0.740 (18,8} bt
(See Note c)

Dimensions are shown in inches (and parenthat-
ically in millimeters for reference only). Inch dimen-
sions govern,

Not applicable in Mach-Pak carrier.

Measured from centerline of outside leads.

Measured from center of lead to bottom of package
where lead emerges from body.

. When solder-dipped leads are specified dipped area

of lead extends from load tip to outside bend (min-
imum).

ickel

nominally 53% iron, 29% nickel, and 17% cobalt.

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

W ceramic flat package

These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap, and a 14-, 16-, or
24-lead frame. Hermetic sealing is accomplished with glass. Tin-plated (“bright-dipped”) leads (—00) require no
additional cleaning or processing when used in soldered assembly.

14.PIN W CERAMIC

CCR@0l00)
008 (0,152
0003 (0.070) 11+ foul-sos0c1an Tve
1 LEADS 12 PLACES
[
0315 8.00)
02706851
BASE AND
SEATING [ 001 (0483)
Fuane | g — =4 - 0% 0381}
» T E 14 LEADS

0.275 (7.0)
o
omois Wiy [ WS~

03401213 0.265(673)
01315’"
0050 (1,27 ™ F [
0318 .00
oo
l__ J { 0.0275 i0,64)
00001,00 | Lo xowen 1 [*coro0
sommsn 6—6) ém 58 @@r artaces

Falls within JEDEC MO-004AA Dimensions

16-PIN W CERAMIC

oo e
oo (0353
smenien L v
18 LEADS (Sen o<l
osoise
a0y
019 0amy
BASE AND PR (. [#1120.015 10.381)
stain rane \ L
0300782
oo .
stz N s~
osame |0z 2 N
o207 wn
| | i
ot ST -
omoey |
tosa 12
omoman
o]
00 w0
aosonen | 1 P 2
somiosh e Laoniiose ereaces

Falls within JEDEC MO-004AG Dimensions

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

181



181

TTL INTEGRATED CIRCUITS MECHANICAL DATA

W ceramic flat package {(continued)

24-PIN W CERAMIC

0.006 (0,152) 0.050(1,27)
0.003 (0076 ] 0.010(0,25)
24 LEADS 4PLACES
0.400 (10,16)]
0275 (6.98)
BASE AND
SEATING r— — 1 — — — -t —H
PLANE r ~ T
. M
30* NOM .,
apuaces P
0.400 (10,16} (So0e
1200 {3051 (SeeNowd) | Note W\
0.950 24,1) D
0.395 (10,1}
0.335 (8,5)
A
gl
- — - 3 ¥
0.085 (2,16)
0055 (139 ]
0.400 (10,16)]
0.275 (6,98}

HEEOEEOOEEO®

0.050 {127} T.P.

22 PLACES
(See Nota ¢}

0,019 (0,483)
0015 (0,381)
24LEADS

~z}

[l
INote ¢}

Fx7

8.050 1,

.028071) "

.485 (12,3)

1010,0,010,00,00C.00

(18,2} MAX

Falls within JEDEC MO-019AA Dimensions

NOTES:

All dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern.
. Index point is provided on cap for terminal identification only.
Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition.
This dimension determines a zone within which all body and lead irregularities lie,

End configuration of 24-pin package is at the option of T1.

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

OCTOBER 1976

description SPEED-POWER RELATIONSHIPS

Texas Instruments transistor-transistor-logic (TTL) ? OF DIGITAL IC FAMILIESY
family of high-performance bipolar digital integrated § 1000 _\',ccf.z:z E.:i‘:x‘.‘:":'.'!;",:;:‘:i'i;;; i
circuits comprises five distinct series of compatible % 00 2 a tngthe hava na yariticano. 1
product lines. These product lines offer the digital E
systems designer a full spectrum of performance 2
ranges in order to optimize system cost and perfor- % 100 J_ y
mance. The available choices range from the very high g i © ?’53‘3‘033;-’
performance of the Schottky-clamped T functions for I; 40 (T R = t
systems operating typically up to 125 megahertz to 2 1 ]L q P |
tow-power functions with power consumption of e Lo s
only one milliwatt per gate. 2 10 SN Mgt
Typical characteristics of the five TTL series offered &‘3
are shown in Table | and their respective speed/power o fsirralics
relationships are illustrated in Figure A. g 1 ILJ Ll

< 0.1 04 1 4 10 40 100

Typical Power Dissipation—mW
iTvpicaI saturated logic gate from the indicated families.

FIGURE A
TABLE 1-54/74 FAMILY TYPICAL SSI PERFORMANCE CHARACTERISTICS
GATES FLIP-FLOPS
Clock Input
SERIES Speed-Power | Propagation Power ° pu
. L Frequency
Product Delay Time | Dissipation
Range
54LS8/74LS 19pJ 9.5ns 2mW dc to 45 MHz
54L/74L 33pJ 33ns 1mw dc to 3 MHz
545/74S8 57 pd 3ns 19 mW dc to 125 MHz
54/74 100 pJ 10ns 10 mwW dc to 35 MHz
54H/74H 132pJ 6ns 22 mW dc to 50 MHz

features
EASE OF SYSTEM DESIGN

Full compatibility provides choice from five distinct performance ranges
Broad range of functions are offered in each series
Diode-clamped inputs are provided on all high-performance functions
Terminated,controlled-impedance lines are not normally required with TTL
Low output impedance:

Provides low a-c noise susceptibility

Drives high-capacity loads

FULL COMPATIBILITY IS DESIGNED INTO T1 TTL

® Al series are designed for single 5-volt power supply
© All series provide one-volt or greater typical d-c noise margins
® Power dissipation relatively insensitive to operating frequency
® Switching times are guaranteed at full d-c loading
o Compatible with most logic families such as DTL, MOS, CMOS
1076 1'Integrated Schottky-Barrier diode-clamped
transistor is patented by Texas Instruments.
US. Patent Number 3,463,975, TEXAS INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

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

54 FAMILY SERIES 54 SERIES 64L | SERIES 54LS | SERIES 54LS | SERIES 54S
SERIES 54H
SERIES 74
74 FAMILY SERIES 74L | SERIES 74LS | SERIES 74LS | SERIES 74S
SERIES 74H UNIT
WITH WITH
DIODE EMITTER
INPUTS INPUTS
Supply voltage, V¢ (see Note 1) 7 8 7 7 7 A\
Input voltage 5.5 5.5 7 5.5 5.5 v
Interemitter voltage {see Note 2) 5.5 55 5.5 5.5 v
Off-state {high-level) valtage apptied |_'06. 07 30
to open-collector outputs of SS| ‘16, '17, '26 15 v
circuits (see Note 3) Others 8 7 7 7
High-level voltage applied to a disabled 3-state output 5,5 6.5 5.5 5.5 \Y
Operating free-air temperature range 54 Family —5510 125 °c
74 Family 0to 70
Storage temperature range —65 to 150 °c

NOTES:

1. Voltage values, unless otherwise noted, are with respect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor, This rating applies between inputs that go directly into
the same |[AND or NAND gate in the functional block diagram,

3. Ratings for MSI parts are given on the individual date sheets.

unused inputs of positive-AND/NAND gates

For optimum switching times and minimum noise susceptibility, unused inputs of AND or NAND gates should be
maintained at a voltage greater than VQH min (see tables of electrical characteristics), but not to exceed the absolute
maximum rating. This eliminates the distributed capacitance associated with the floating input, bond wire, and package
lead, and ensures that no degradation will occur in the propagation delay times. Some possible ways of handling unused
inputs are:

a.

Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between VoH min and
4.5 V., Series 54LS/74LS devices with diode inputs may be connected directly to V.

. Connect unused inputs to a used input if maximum drive capability 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. *

. Connect unused inputs to V¢ through a 1-k§ resistor so that if a transient that exceeds the input maximum

rating should occur, the impedance will be high enough to protect the input. One to 25 unused inputs may be
connected to each 1-kS2 resistor. Series 54L.S/74LS devices with diode inputs may be connected directly to V(.

. Connect unused inputs to any fixed-high-level compatible output such as the output of an inverter or NAND gate

that has its input(s) grounded. Maximum high-level drive capability of the output should not be exceeded.

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

input-current requirements

Input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature
and Vg ranges. The table below shows maximum input current requirements and nominal base resistor values for
standard loads in each TTL series. A standard load is defined as an input connected to a single emitter or diode that is
associated with a pull-up resistor having the value indicated in the table. However, some inputs are tied to more than
one input transistor (or diode), or the base-resistor values of some inputs have been changed either to reduce
input-current requirements or to improve performance. Therefore, the input-current requirements may vary. Consult
the electrical characteristics table for the particular device type to determine the input-current requirements of each
input.

STANDARD INPUTS (ONE LOAD)

SERIES NOMINAL VALUE OF MAXIMUM HIGH-LEVEL | MAXIMUM LOW-LEVEL
INPUT PULL-UP RESISTOR INPUT CURRENT INPUT CURRENT

54/74 4k 40 uA —1.6 mA
54H/74H 2.8kQ 50 uA —2mA
saL7aLt 40 k2 10 A —0.18 mA

8 kQ 20 uA —0.8 mA
64LS/74LS 18k 20 uA —0.4 mA
545/743 2.8kQ 50 pA —2mA

fseries 54L/74L has two different types of standard inputs as shown.
Since low-level input current is primarily a function of the input base resistor, two or more inputs of the same NAND

input is an additional load.

or AND gate may be tied together and still be considered one load at a low logic level, but at a high logic level, each n

Currents into input terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction
of current flow.

drive capability

The maximum value of g given under “recommended operating conditions” reflects the ability of an output to sink
current from a number of loads at a low voltage level and maximum |gH reflects the ability to supply current at a high
voltage level. Each standard output at a low level is capable of sinking current from 10 standard loads of its own series
(20 standard loads for Series 74L and 74LS), and at a high level is capable of supplying current to either 10 or 20 loads:
of its own series. The fan-out of 20 at a high logic level makes it possible to tie as many as 10 unused inputs of NAND or
AND gates to used inputs of the same gates (as mentioned under input-current requirements)'without exceeding the fan-
out capability of the output driving 10 used inputs. Certain outputs are designed for special applications and have
greater or lesser drive capability: See the recommended operating conditions for each type.

The loads may be intermixed in any desired combination so long as the load totals for |j§ and I are less than the
maximum recommended values of IgH and g, respectively, for the driving circuit.

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES

00
AN

positive logic:
Y=AB

See page 6-2

4y 48 4A GND 38 3A 3y

SN5400 (J)
SN54H00 (J)
SN54L00 (J)
SN54LS00 (J, W)
SN54S00 (J, W)

2Y GND

2B
SN740034, N)

SN74H00 (J, N)
SN74L00 (J, N)
SN74LS00 (J, N)
SN74S00 (J, N)

SN5400 (W)
SN54H00 (W)
SN54L00 (T}

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

01

positive logic:
Y =AB

See page 64

4Y 48 4A GND 38 3A 3V
]

Iel

il

4
Y

w

12

W A
SN5401 (J)
SN541.S01 (J, W)

Vi 4y 4B 4A  3Y 38 3A
3 12 n 10 9 8
3
1B 2

s[{s[7
2a B GND

SN7401 (J, N)

SN74LS01 (J, N}

RN

A B W ZA
SN54HO01 (J)

28 2Y GND

SN74H01 (J, N)

W B8 1Y Ve 2¥ 2A 2B
SN5401 (W)
SN54H01 {W)
SN54L01 (T)

QUADRUPLE 2-INPUT
POSITIVE-NOR GATES

02
)

positive logic:
Y = A+B

See page 6-8

nd

W A 1B 2y

SN5402 (J}
SN54L.02 (J)
SN54LS02 (J, W)
SN54502 {J, W)

SN74L02 {J, N)
SN74LS02 (J, N)
SN74S02 (J, N)

SN5402 (W)
SN54L02 (T)

TEXAS INSTRUMENTS

INCORPORAT

ED
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

03

positive logic:

Y =AB TAT 1B Y 2A 28 2Y GND
SN5403 (J) SN7403 (4, N)
R SN54L03 {J) SN74L03 (J, N)
See page 6-4 SN54LS03 (J, W}  SN74LS03 (J, N)

SN54S03 (4, W) SN74S03 (J, N)

Vi 6A  6Y 5A  5Y 4A 4y
HEX INVERTERS Jui il ju] In] ol j9] |8

04 C tDJ lDJ [DJ
I‘>7 e

1 2 3 4 5 L 7

N 2A 2y 3A 3Y GND 1A 2y 2A vee 3A 3y 4A
SN5404 (J) ( SN7404.(3; N) SN5404 (W)
SN54H04 () SN72H04 (4, N) SN54HO4 (W)
SN54L04 (J) SN74L04 (J, N) SN54L04 (T)
See page 62 SN5ALS04 (J,W)  SN74LS04 (J, N}

SN54504 (J,W)  SN74504 (J, N)

Vee 6A. BY 5Y 4A 1y 6A 6Y GND 5Y 5A 4y
HEX INVERTERS -I—LI_!LL'_LH-J_LI_LFL Mijupjuripjuljuljej i
WITH OPEN-COLLECTOR OUTPUTS D D [:
positive logic: D D Pj :] ﬂ>j
Y=A
1A 2A 2y 3A 3Y GND 2y 2A VCC 3A 3y 4A
SN5405 {J) SN7405 (J, N) SN5405 (W)
SN54H05 (J) SN74H05 {J, N) SN54H05 (W)
See page 64 SN54L1S05 (J, W)  SN74LS05 (4, N)

SN54S05 (J, W} SN74S05 (J, N)

' Vi €A 6Y 5A  5Y 4A &Y
HEX INVERTER BUFFERS/DRIVERS w| {u] || n| fn|]s] s

WITH OPEN-COLLECTOR [
HIGH-VOLTAGE OUTPUTS

positive logic:
1 2 4 5 L

Y=A
1A v 2A 2y 3A 3Y GND

See page 6-24 . SN5406 (J, W) SN7406 (J, N)

1076
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

HEX BUFFERS/DRIVERS
WITH OPEN-COLLECTOR
HIGH-VOLTAGE QUTPUTS

07

positive logic:
Y=A

See page 6-24

Vee 6A  6Y 5A 5Y

[ullu] Je][n] [w][s] [o]_

NIENEN
R

2ZA 2Y 3A 3Y GND

SN5407 {J, W) SN7407 (J, N)

QUADRUPLE 2-INPUT
POSITIVE-AND GATES

positive logic:
Y=AB

See page 6-10

VA 1B ¥ ZA 2B 2Y GND
SN5408 (J, W) SN7408 (J,N)

SN54LS08 (J, W) SN74LS08 (J, N)
SN54S08 (J, W} SN74S08 (J, N)
[

QUADRUPLE 2-INPUT
POSITIVE-AND GATES
WITH OPEN-COLLECTOR QUTPUTS

positive logic:
Y =AB

See page 6-12

Vo Al
3

8 4A 4
2] |1
1 2 3 4 5 1] 7

1A B v 2A 28 2Y GND
SN5408 (J, W) SN7409 (J, N)
SN54LS09 (J, W)  SN74LS09 (J, N}
SN54S09 (J, W) SN74S09 (J, N)

TRIPLE 3-INPUT wul i3] ju

POSITIVE-NAND GATES

0oy

positive logic:

Y = ABC e s sHs
1A 18 2A 28 2c 2Y GND
SN5410 {J) SN7410 (J, N)
SN54H10 (J) SN74H10 {J,N)
SN54L10 (J) SN74L10 (J, N)
See page 6-2 SN54LS10 (J,W) SN74LS10 (J,N)

SN54510 (J, W)

SN74S10 (J, N)

TA 18 W Vec 2¥ A 28
SN5410 (W)
SN54H10 (W)
SN54L10 (T)

TEXASl INSTRUMENTS

NCORPORATED

POST OFFICE BOX 5012 «

DALLAS, TEXAS 75222



S 54/74 FAMILIES' OF COMPATIBLE TTL CIRCUITS

\
R
. \\;\ . \'L~\ ' .-\\Q)
SIS N PIN ASSIGNMENTS (TOP VIEWS)

LN s vee 1€ ¥ 3¢ 3B 3A 3V

. N (\’“"\ (¢ wl 6] [u2] [n] [w] [s] [
&) - . N,
[ O \\\» \‘b
f\Q S \J‘:\"
o t\’\\ Ne

[N ‘\\ \\Q\
< \

N N

\s @

1 2 3 4 5 s 7
1A 1B 2A 2B 2C 2¥ GND

SN54H11 (J) SN74H11 (J, N) SN54H11 (W)

SN54LS11 {J, W) SN74LS11 (J, N)
SN54511 (J, W) SN74511 (4, N)

.ee page 6-10

TRIPLE 3-INPUT
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

12

positive logic:

Y =ABC 1A 18 2A 28 T 2¥ GND

SN5412 (J, W) SN7412 (J,N)
SN54LS12 (J,W) SN74LS12 (4, N)

See page 64
Vge 20 2C NC 28 2A 2Y
DUAL 4-INPUT —iul [n [u nlin] s |s

POSITIVE-NAND
SCHMITT TRIGGERS

13

{LF
positive logic: E

Y=ABCD e s s
1A 1B NC 1c 1 1Y GND

SN5413 (J, W) SN7413 (4, N)

SN54LS13 (J, W) SN74LS13 (J, N)
See page 6-14

NC—No internal connection

HEX SCHMITT-TRIGGER wl fi3l Jw2j inl fn] ls] s

INVERTERS
" )
pYo:'/_'\_valogic: l-% {% [léyj

TA° 1Y 2a 2Y A 3Y GND

SN5414 {J, W) SN7414 (3, N)
SN54LS14 (J, W) SN74LS14 (4,N)

See page 6-14

1076
TEXAS INSTRUMENTS
INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

TRIPLE 3-INPUT
POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

positive logic:
Y = ABC

See page 6-12

Vee
w

ic v 3c 38 3A 3y
3 12 n 0 9 1

1
1A

SN54H15 (J, W)
SN54LS15 (J, W)
SN54S15 (J, W)

18 2A 28 2 2Y GND

SN74H15 (J, N)
SN74L815 (J, N}
SN74S15 (4,N)

Vee

6A  6Y 5A 5Y  4A 4y
8

HEX INVERTER BUFFERS/DRIVERS Wi |t {12 Iu] Jw|ls
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS
itive logic:
posttlve ogie 23 e s8]
Y=A TA WY 2A 2¥ 33X 2y GND
SN5416 (J, W) SN7416 (J, N)
See page 6-24
HEX BUFFERS/DRIVERS

WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

positive logic:
Y=A
SN5417 (3, W) SN7417 {J,N)
See page 6-24 »
Vce 2D 2C NC 2B 2A 2y 1D 1c 18 GND 2Y 20 2C
DUAL 4-INPUT wl |l {2 ful {w] [e] |8 w] (] [l n] {w] [ s
POSITIVE-NAND GATES
itive logic:
noil Ive logic 1 2 3 7 5 5 7 1 2 3 I 5 s 7
Y = ABCD A 18 NC 1C 1D ¥ GND A W NC vVegc NC ZA 28
"SN5420 {4) SN7420 (J, N) SN5420 (W)
SN54H20 (J) SN74H20 (J, N) SN54H20 (W)
SN54L.20 (J) SN74L20 {J, N) SN54L20 (T)
See page 6:2 SN54LS20 (J, W) SN74LS20 {J, N)

SN54820 (J, W) SN74S20 (J, N)

NC—No internal connection

TEXASI INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

Vee 2D 2C NC 28 2A 2Y 10 1c 18 GND 2Y 2D 2C
DUAL 4-INPUT |l ol 2] Tnl {w] js] |a w| 1| fu2] {n] Jw] [sf {3
POSITIVE-AND GATES AEJ
positive logic:
Y = ABCD nkinEipcinEniinki ks Einkiniinlinid
1A 1B NC 1c 10 1Y GND 1A 1w NG  vcc NC 2A 28
SN54H21 {J) SN74H21 (J,N) SN54H21 (W)
See page 6-10 SN54LS21 {J,W) SN74LS21 (J,N)
NC—No internal connection
Vce 2D 2C NC 2B 2A 2Y 10 1Cc 18 GND 2Y 2D 2C
DUAL 4-INPUT | Jiaf f12] Juf {w] js] ]8 | || {2 In] Ju| [s] ]
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS
positive logic: dsBaBa0a0sDak BaBaEaDa0alak
Y = ABCD 1A 18 NC 1€ D 1Y GND TA W NC Voc NC 2A 2B
SN5422 {J, W) SN7422 (J, N} SN54H22 (W)
SN54H22 (J) SN74H22 (J,N)
SN54LS22 (J, W) SN74LS22 (J,N)
See page 6-4 SN54822 (J,W)  SN74S22 (J,N)
NC—No internal connection
_ STROBE
EXPANDABLE DUAL 4-INPUT R o B N - A 4

POSITIVE-NOR GATES B T P e T S

WITH STROBE g
23

positive logic:
1Y = 1IG(1A+1B+1C+1D)+X
2Y = 2G(2A+2B+2C+2D)

X = output of SN5460/SN7460 |:< 11 ; s'n:oas tsc |ID |1v G:D
1G

See page 6-39 SN5423 (J, W) SN7423 (J, N)

Vi 2D 2C ST;‘&E 2B 2A 2¥
DUAL 4-INPUT :C nl {u] [n] [w| {s] |8

POSITIVE-NOR GATES
WITH STROBE ﬁ

positive logic:

AR v s s s
Y = G(A+B+C+D) T 78 sThHgse © B W GWD

SN5425 (J, W) SN7425 (J, N)
See page 6-8

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT

POSITIVE-NAND GATES

26

positive logic:
Y =AB

See pages 6-24 and 6-26

HIGH-VOLTAGE INTERFACE

1A 18 1Y 2A 2B

SN5426 (J)
SN54LS26 (J, W)

SN7426 (J, N}
SN74LS26 (J, N}

TRIPLE 3-INPUT
POS(TIVE-NOR GATES

s

positive logic:
Y = A+B+C

See page 6-8

veg 1€ 1Y 3¢ 3B 3
“ 17 12 10 9
3 5 8
8 2

iEs
NN

1
4
21

3y
8
\ 2 7

1A 8 2a

SN5427 (J, W)
SN54LS27 (J, W)

2Y GND

SN7427 (4, N)
SN74LS27 (J, N)

QUADRUPLE 2-INPUT
POSITIVE-NOR BUFFERS

28

SN54S30 (J, W)

SN74S30 (J, N)

positive logic:
Y = A+B
v 1A 1B 2y 2A 2B GND
SN5428 (J, W) SN7428 (J, N)
SN54LS28 (J, W) SN741S28 (J, N
See page 6-20 ( } LS28 (J,N)
vee NC H G NC NC Ad
8-INPUT wl Jal 2| Inlfw] lsf s
POSITIVE-NAND GATES
positive logic:
Y = ABCDEFGH THH:H«HsHs 7
A B C D E F GND NC A B Vo c D E
SN5430 (J) SN7430 (J, N) SN5430 (W)
SN54H30 {J) SN74H30 (J, N) SN54H30 (W)
SN54L30 (J) SN74L30 (J, N) SN54L30 (T)
See page 6-2 SN54LS30 (J, W) SN74LS30 (J, N)

NC—No internal connection

512
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT
POSITIVE-OR GATES

32

positive logic:
Y=A+B

See page 6-28

38 3A 3y

SN5432 (J, W)
SN54LS32 (J, W)
SN54832 (J, W)

28 2Y GND

SN7432 (J, N)
SN74LS32 (J,N)
SN74832 (J, N)

QUADRUPLE 2-INPUT
POSITIVE-NOR BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

33

positive logic:
Y =A+B

See pages 6-24 and 6-26

SN5433 (J, W)
SN54LS33 (J, W)

2A 28 GND

SN7433 (J, N)
SN74LS33 (J, N}

QUADRUPLE 2-INPUT
POSITIVE-NAND BUFFERS

31

positive logic:
Y =AB

See page 6-20

vec 4B 4A &Y

" 13 12 1 0 9 L]

1 2 3 4 5 6 7

A B 1Y 2A 28 2 GND
SN5437 (4, W) SN7437 (J, N)

SN5ALS37 {4, W)
SN54S37 (4, W)

SN74LS37 (J, N)
SN74S37 (J, N}

QUADRUPLE 2-INPUT
POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

38

positive logic:
Y =AB

See pages 6-24 and 6-26

Vec 4B 4A Ay

SN5438 (J, W)
SNBALS38 (J, W)
SN54S38 (J, W)

28 2¥ GND

SN7438 (J, N)

SN74LS38 (J, N)

SN74S38 (J, N)
P24
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-INPUT
POSITIVE-NAND BUFFERS

40

positive logic:
Y = ABCD

See page 6-20

Vec 20 2¢ NC 28 2A 2V
W 13 7 " 0 9 8

10 1c 1B

GND 2v 2D 2C
1 10 8 s

1 2 3 4 5 8 7
1A 1B NC 1IC 1D 1Y GND

SN5440 (J) SN7440 {J, N)
SN54H40 (J) SN74H40 (J, N)
SN54LS40 (JW)  SN74LS40 (J,N)
SN54840 (J, W) SN74840 (J, N)

SN5440 (W)
SN54H40 (W)

NC—No internal connection

42 BCD-TO-DECIMAL

See page 7-15

4 LINE-TO-10-LINE DECODERS

43 EXCESS-3-TO-DECIMAL

44 EXCESS-3-GRAY-TO-DECIMAL

INPUTS
Vee A B €
BfIS{{un

OUTPUTS
o 9 8 7

il

mEas

01234567839

o 1 2 3

R

1118
4 5 6 GND

OUTPUTS

SN5442A (J, W)
SN54L42 (J)
SN54L842 (J, W)
SN5443A (J, W)
SN54L43 (J)
SN5444A (J, W)
SN54L44 (J)

SN7442A (J, N)
SN74L42 (J, N)
SN74LS42 (J, N)
SN7443A (J, N)
SN74L43 (4, N)
SN7444A (J, N)
SN74L44 (J, N)

See page 7-20

BCD-TO-DECIMAL DECODER/DRIVER

45 LAMP, RELAY, OR MOS DRIVER
80-mA CURRENT SINK
OUTPUTS OFF FOR INVALID CODES

INPUTS

QUTPUTS

Vec TA 8 C
6115 [Ju]In

558 7
ni{jnitwl]s

Lo
BCD-TO-DECIMAL

34

C o

il

L

4 5 6 , GND

OUTPUTS

SN5445 (J, W)

SN7445 (4, N)

TEXAS| lNS’I‘RUDM ENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

ouTPUTS

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

46 AcTive-LOW, OPEN-COLLECTOR, 30-V OUTPUTS

47 ACTIVE-LOW, OPEN-COLLECTOR, 15-V QUTPUTS

= <, aw R R o A, o®
TEST OUT. IN-
eUTs WT O PUT TS
SN5446A (J, W) SN7446A {J, N)
SN541L.46 (J} SN74L46 (J, N)
SNS447A (J,W)  SN7447A (4, N)
See page 7-22 SN54L47 (J) SN74L47 (J,N)

SN54LS47 (J,W) SN74L847 (J,N)

outeuTs
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS vee /1 [} 3 b e a .
1% 15] || _113] 12 " 10

48 nternAL PULL-UP OUTPUTS L—h I_'I_J%—J

8 c LTARoRE D A

il

52?{ ouv [N

E |
SN5448 (J, W) SN7448 (J, N)

SN54LS48 (J, W) SN74LS48 (J, N)

See page 7-22

outruTs

BCD-TO-SEVEN-SEGMENT -DECODERS/DRIVERS vee /1 v

’—_‘—‘Aﬁ
| 49 OPEN-COLLECTOR OUTPUTS |_l I r ,——,

5 © , BLANK- | © B «  oNo
—— g eur ", —
s

INPUT: INPUTS  OUTPUTS

SN5449 (W)

Si 7-:
ee page 7-22 SN54LS49 (J, W) SN74LS49 (J, N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 2-WIDE 2-INPUT
AND-OR-INVERT GATES
(ONE GATE EXPANDABLE)

50
positive iogic:
Y = AB¥CD+X
‘60: X = output of SN5460/SN7460
'H50: X = output of SNS4HE60/SN74H60
or SN54H62/SN74H62

See page 6-39

Vee 18 X X 10 ic v 10 1C 1¥  GND 2V 2D 2C

wl ful te] ful {wf le] s wl {u] Juf {n] Jw] [s] s

1 2 ninkinil 7 1 2 a5 s 1"

1A 2A 28 2c 20 2Y GND X X 1A Vcc B 2A 28
SN5450 (J} SN7450 (J, N) SN5450 (W)

SN54H50 (J)  SN74HS0.{J, N) SNS54H50 (W)

AND-OR-INVERT GATES

51

51, 'H51, 'S51

DUAL 2-WIDE 2-INPUT
positive logic:

Y = AB+CD

’L51, 'LS51

2-WIDE 3-INPUT,

2-WIDE 2-INPUT

positive logic:

1Y = {1A+1B+1C)+(1D+1E*1F)
2Y = (2A+2B)+(2C-2D)

See page 6-30

MAKE NO EXTERNAL CONNECTION

Vi 18 1D 1c iy 10 1c 1¥  GND 2y 2D 2C

A Ve 18 3A 2B
A Vg =o2A 2e

e —
MAKE NO EXTERNAL CONNECTION
SN5451 (W)
SN54HS51 (W)

SN5451 (J)
SN54H51 (4}
SN54851 (J, W)

SN7451 (J, N)
SN74H51 (J, N}
SN74S51 {4, N)

1A 2A 28 2c 20 2¥ GND 1A 1D 1E  Vcc F 2A 2B

SN54L51 () SN74L51 (J, N) SN54L51 (T)
SN54LS51 (J,W) SN74LS51 (J, N)

TEXAs INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

EXPANDABLE 4-WIDE
AND-OR GATES

52

"H52(J, N)

positive logic:

Y = AB+CDE+FG+HI+X
X = output of SN54H61/SN74H61 A 8 ¢ D E NC GND

SN54H52 (J) SN74H52 (4, N)

‘H52(W)
positive logic:
Y = AB+CD+EF+GHI+X
X = output of SN64HBE1/SN74H61

B X Y GND NC |
T

H
A D Vec E F G

SN54H52 (W)
See page 6-39
NC—No internal connection ‘
Vee B X X H G Y H G Y GND NC F E
EXPANDABLE 4-WIDE wl il |w2] Ju| {w0] {s] |s wi o] jn| |0 [s] |8
AND-OR-INVERT GATES [
‘63
positive logic: VT2 {sf14f s 18l 17 v« {sFs[ 17
Y = AB+CD+EF+GH+X A 3 D E F NC GND x X A Vec B ¢ D
X = output of SN5460/SN7460 SN5453 () SN7453 (4, N) SN5453 (W)
| H Y GND G F E
wl Jul ] fu] {w] [s] ]s
0
'H53
positive logic:
Y = AB+CD+EFG+HI+X
X = output of SN54HB60/SN74H60 1 2|3 |5 s[ |7
or SN54H62/SN74H62 X X A Vec B € D
SN54H53 (J) SN74H53 (J,N) SN54H53 (W)

See page 6-39
NC—No internal connection

TEXAS INSTRUMENTS 517
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-WIDE
AND-OR-INVERT GATES

54

54
positive logic:
Y = AB+CD+EF+GH

'H54
positive logic:
Y = AB+CD+EFG+HI

‘L54(J, N), ‘LS54
positive logic:
Y = AB+CDE+FGH+IJ

‘L54(T)
positive logic:
Y = ABC+DE+FG+HIJ

See page 6-30

MAKE NO EXTERNAL CONNECTION

H
wl o]l Ju] Julln] [
0

1 2 3 L] 5 L] 7

1 2 3 4 5 L] 7

A ¢ [ E F NC  GND Y——— A Ct [) c
MAKE NO EXTERNAL CONNECTION
SN5454 (9 SN7454 (J, N} SN5454 (W)
MAKE NO EXTERNAL CONNECTION
vy B r—r— 1 H ' H Y GND G E
wl [nf fn2] In| jw] [s] |8 wl fnl el {u] 1o [
[
1 1 3 4 5 H 7 1 2 3 4 S 1
A € D E F G GND A Ve B D
MAKE NO EXTERNAL CONNECTION
SN54H54 (J)  SN74H54 (J,N) SN54H54 (W)

A B c D E Y GND

SN54L54 (J) SN74L54 (J,N)
SN54LS54 (J, W)  SN74LS54 (J, N)

SN54L54 (T)

NC—No internal connection

TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

Ve M G F E R ¥

" |:| 2| [nf fwi |9 ! (1
1 2 3 4 5 L 7

A B8 < *] X

2-WIDE 4-INPUT
AND-OR-INVERT GATES
‘H55 (EXPANDABLE)
positive logic:
Y = ABCD+EFGH+X
X = output of SN54HB0/SN74HE0

NC GND
or SN54H62/SN74H62

SN54H55 (J) SN74HS5 (J, N)
See page 6-39

‘L55, ‘LS55
positive logic:
Y = ABCD+EFGH

A B c D NC NC GND A B c vee E F G
See page 6-30 SN54L55 (J) SN74LSS5 (J, N) SN54L55 (T)
SN54LS55 (J, W) SN74LS55 {J, N) NC—No internal connection

vee 10 1%

1
1
4

DUAL 4-INPUT EXPANDERS LSRNl
60
positive logic: -
X = ABCD when connected to X and X inputs
of SN5423/SN7423, SN5450/SN7450, or
SN5453/SN7453 5 =
A B 1C

'H60 2 2 GND
positive logic:

2% 2D
9 1)
8 7

X 2%

I 10
5

A 2B

SN5460 (J) SN7460 (J, N) SN5460 (W)

X = ABCD when connected to X and X
SN54H60 (J)  SN74H60 (J, N) SN54H60 (W
inputs of SN54H50/SN74H50, w)

SN54H53/SN74H53, or
SN54H55/SN74H55

See pages 6-43 and 6-44 NC—No internal connection ,

Vi 3C 3B 3A 3X X 2X
TRIPLE 3-INPUT wil [l f2f fnf Jw] [ef [8
EXPANDERS

61

positive logic:
X = ABC when connected to X input of le

SN54H52/SN74H52 el DaDalansE
1A 1B 1c 2A 2B 2C GND 1A 1B 1c Vee 2A 2B 2C
SN54H61 (J) SN74H61 (J, N) SN54H61 (W)
See page 6-45
1076
TEXAS INSTRUMENTS 5-19
INCORPORATED

POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222



5-20

54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-WIDE AND-OR EXPANDERS

62

‘H62(J, N) (2-3-3-2 INPUT)

positive logic:

X = AB+CDE+FGH+1J when connected
to X and X inputs of SN54H50/SN74H50,
SN54H53/SN74H53, or SN54H55/SN74H55

‘H62(W) (3-2-2-3 INPUT)

positive logic:

X = ABC+DE+FG+HIJ when connected to
X and X inputs of SN54H50/SN74H50,
SN54H53/SN74H53, or SN54H55/SN74H55

See page 6-44

SN54H62 (J)

SN74H62 (J, N)

SN54H62 (W)

HEX CURRENT-SENSING INTERFACE GATES

6 3 TRANSLATES LOW-LEVEL INPUT CURRENT TO LOW-LEVEL VOLTAGE
AND
HIGH-LEVEL CURRENT TO HIGH-LEVEL VOLTAGE

See page 6-62

Voo 8A Y B SA  aa  av

[u] [o] [a] [n] W] [s] [3]

1 Aninkintinlinki
w oW W m =

W G

SN54LS63(J,W) SN74LS63(J,N)

4-2-3-2 INPUT AND-OR-INVERT GATES

64 toremroLe outPuT
65 oren-coLLECTOR OUTPUT

positive logic: Y = ABCD+EF+GHI+JK

See pages 6-30 and 6-32

A E F G H i GND

SN54564 (J, W)
SNS54S65 (J, W)

SN74s64 (J,N)
SN74s65 (J, N)

TEXASI INSTRUMENTS

NCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

AND-GATED J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

70 FUNCTION TABLE vec PR CK K2 KI R @ k2 R a G 8 T »2
wifu] (el o] [u] o] Is
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K | @ a
L H L X X H L
H L L X X L H
L L X X X |L* L=
H H t L L |Qy Qg
H H t H L H L 1
H H t L H L H NC CLR N 2 T d@ GND K1 CK PR vec CLR NC 9N
H H t H H | TOGGLE SN5470 (J) SN7470 (J, N) SN5470 (W)
H H L X X |og Qg
positive logic: J = J1~J§-.T_
K=K1+K2:K

If inputs Jand K are not used, they must be grounded.

See page 6-46 Preset or clear function can occur only when the clock inputis low. . .
NC-—No internal connection

AND-OR-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET

H71 v‘4 t':;( K|215 x|2|A KILB K;A T K28  K2A 128
FUNCTION TABLE
INPUTS QUTPUTS » K &
PRESET CLOCK J K | a a s
L X X X H _!. ) a
H JL L L [Q Qg [
H I H L H L i
1 2 3 4 5 L] 7
H n L H L H JIA 38 J2A 28 PR Q GND KiA KiB CK vcc JA B BA
H JIL H H | TOGGLE

positive logic: J = (J1A-J1B]+(12A+128) SNSAHTT (1) SN74H71(J,N)  SNS4H7T (W)

K =(K1A-K1B)+(K2A-K2B)
See page 6-50

AND-GATED R-S MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR

l71 Vec PR CK RI R2 Rl Q
FUNCTION TABLE ininininininins

INPUTS OUTPUTS
PRESET CLEAR CLOCK S R Q a
L H X X X H L
H L X X X L H
L L X X X H* H*
H H nov oL Qg Qo
H H nUoH oL H L
H H oL H L H SN54L71 (J)  SN74L71(J,N)  SN54L71(T)
H H JL H H | INDETERMINATE
positive logic: R = R1<R2+R3
$=51+52:53
See page 6-54

NC—No internal connection

See explanatnon of function tables on page 3-8.
“This conflguratlon is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level,

TeEXAS INSTRUMENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

12

FUNCTION TABLE

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K Q a
L H X X X [H v
H L X X X L H
L L X X X |H* H*
H H L L L |Qy Qg
H H JL H L H L
H H Ju L H L H
H H . H H |TOGGLE

positive logic: J =J1+32:J3; K1:K2:K3
See pages 6-46, 6-50, and 6-54

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR

Vee PR CK K3 K2 KI @
L 3 12 n L 1) s

SN5472 (J) SN7472 (J, N}
SN54H72 (J)  SN74H72(J,N)
SN54L72{J)  SN74L72 (J,N)

SN5472 (W)
SN54H72 (W)
SN54L72 (T)

NC—No internal

connection

3

DUAL J-K FLIP-FLOPS WITH CLEAR

See pages 6-46, 6-50, 6-54, and 6-56

'73, 'H73,°L73 'LS73A
FUNCTION TABLE FUNCTION TABLE
INSUTS OUTPUTS INPUTS QUTPUTS
CLEAR CLOCK J K a CLEAR ClLOCK 4 K| @ @
X X X H L X X x| v H
H L L L|Qy Qg H i1 L L|oy Qo
H Ju H L H L H 4 H L H L
H I L H H H 1 L H L H
H . H_ H| TOGGLE H I H H| TOGGLE
H H X X|aQ Qg

At 13 10 GND 2K

ullolle] [n] [o][s][s]

1.
a
y c

3

1CK 1 1K
CLR

SNG473 (J, W)

SN54H73 {J, W)
SN54L73(J, T)
SN54LS73A (J,

20 24
n] [w] [l [s
L)
CLR
L3 cK J
s s

Vee 2CK 2 2
CLR
SN7473 (J, N)
SN74H73 (J, N)
SN74L73 (J, N)

W) SN74LS73A (J, N)

14

FUNCTION TABLE

INPUTS OUTPUTS

PRESET CLEAR CLOCK D | Q@ aQ
L H X x| H L

H L X x| L H

L L X X [ H* He

H H t HlR L

H H 1 L]l L H

H H L X [Qp Qg

See pages 646, 6-50, 6-54, and 6-56

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

2
Vi CLR 2D 2CK 2PA 20 20
Wl 1} ju2 nplwl s 8

$PR 10 10

GND 20 20 2PR

1 1D 1CK 1PR 1@ 13 GND
CLR

SN5474 (J) SN7474 (J,N)
SN54H74 (J) SN74H74 (J,N)
SN54L74 (J) SN74L74 (J, N}

SN54LS74A (J, W) SN74LS74A (J,N)
SN54S74 (J,W)  SN74S74 (J,N)

1K 10

SN5474 (W)
SN54H74 (W)
SN54L74 (T)

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset or clear inputs return to their inactive {high) level. Furthermore, the
output levels of the ‘LS74A in this configuration are not guaranteed to meet the minimum levels for Vo if the lows at preset and clear are
near V| maximum.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT BISTABLE LATCHES

15

FUNCTION TABLE
{Each Latch)

INPUTS | ouTPUTS
D G Q Q

1 n 20  ENABLE veo 30 40 40
L H| L H Y
H H | H L SN5475 (4, W) SN7475 (J, N)
X L | og @ SN54L75 (J) SN74L75 (J, N)

SN54LS75 (J,W) SN74LS75 (J,N)
H = high level, L = low level, X = irrelevant
Qg = the leve! of Q before the high-to-tow transistion of G

See page 7-35

DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR K 10 10 GND 2k 20 28 2

18 15 1 13 12 n 10 9
16

76, 'H76 ‘LS76A
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
PRESET CLEAR CLOCK J K [a @ PRESET CLEAR CLOCK J K la @
L H X X X |H b L H X X X |H L
H L X x x|t H H L X X x| L H THeHsHaHsHsH 7 s
L L X X X [H* H* L L X b3 X | H* H* 1cK PR 1 1 Vgc 2CK- 2PR 2 ‘
H H nooL oL |Q G H H 4 L LG Qg o *
H H . H L |H L H H 4 H L |H L SN5476 (J, W) SN7476 (J, N)
H H n L H L H H H 13 L H L H SN54H76 (J, W) SN74H76 (J, N)
H H n H H | TOGGLE H H i H H [ TOGGLE SN54LS76A (J, W) SN74LS76A (J, N)
H H H x x |Qg Qg
See pages 6-46, 6-50, and 6-56
ENABLE
4-BIT BISTABLE LATCHES 0, Jo L go N 30 e

77 T

FUNCTION TABLE . ! ! !
(Each Latch) o .]
3 4 § [ 7

INPUTS OUTPUTS

D G Q a =
L H L H W W e Vo % D N
) 5 " L SN5477 (W)
X = S G SN54L77 (T)
H = high level, L = low level, X = irrelevant SN54LS77 (W)

Qg = the level of Q before the high-to-low transistion of G

See page 7-35

Sea explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive {high) fevel,
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n See page 6-56

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

78 'H78, 'L78
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K fa @
L H X X X|H L
H. L X x x|L H
L L X X X |H* H*
H H S L L gy Qg
H H n H = H N 1K 10 18 u 20 2a GND
H H Nt H|L H
H H n H H | TOGGLE SN54H78(J,W) SN74H78(JN)

See pages 6-50 and 6-54
ik 19 18 GND 29 28 20

‘LS78A wl || Ju2f fuf Inf le] Is
FUNCTION TABLE —=
INPUTS ouTPUTS
PRESET CLEAR CLOCK J K Q a
L H X X b3 H L
H L X X X L H
L L X X X [H* H*
H H 1 L L |Qp Qg
H H 1 H L H L CK 1PR W Vgc CLR 2PR 2K
H H | L H L H .
" " i W H | TocGLe SN54L78(J,T) SN74L78(IN) _
H H H x x |ag Qg -SN54LS78A(J,W) SN74LS78AUN)

GATED FULL ADDERS

8 GATED COMPLEMENTARY INPUTS ﬁmmjﬁl_‘
COMPLEMENTARY SUM OUTPUTS

FUNCTION TABLE
{See Notes 1, 2, and 3)

Bc Co Twi oz . %
INPUTS OUTPUTS | l | |
S D At I ¥ 0000 D0j0)
L L L|H H L B B C Cwi ¥ T GND
L LHH LH SN5480(J) SN7480(J,N)
L H L{H L H
L H Hf L H L
H L L| H L H =
As A2 A GND £ I )
H L HI L HL {u] [n] [r] [n] [w] [s][s]
H H L L H L | l l |
H H H L L H Az AT T T
H = high level, L = low levei " &
NOTES: 1. A= A_+ A%+ A1+A2, B = B; + B¥ + B1:B2. g Cn
2. When A% is used as an input, A1 or A2 must be low, When B* is s &2 et
used as an input, B1 or B2 must be low, I l | I
3. When A1 and A2 or B1 and B2 are used as inputs, A% or Bx, | ! l 2 l 3 | ‘l I s[]e I I ] I
A . B1 B2 v & B G

respectively, must be open or used to perform dot-AND logic.

SN5480(W)

See page 7-41

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level,
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

16-BIT RANDOM-ACCESS MEMORIES ADDRESS WRITE _SENSE c;«o WRITE ADDRESS
81 wljnjujfunjjunlisis
L Wi 5y So wo _J
X4 Y4
X3 v3
2 x i v2

ADDRESS ADDRESS
See page 744
SN5481A (J, W) SN7481A (J, N)

2-BIT BINARY FULL ADDERS A B2 1z GND 2 NC WG
" n 12 n LJ L) 1]
52 =
I

1 2 3 4 5 s 7
T Al Bl vVec €0 N

See page 7-49 SN5482 (J, W) SN7482 (J, N)

NC—No internal connection

4-BIT BINARY FULL ADDERS WITH FAST CARRY

83 11 T

A4 13 A3 83 vec 12 82 A2

SN5483A (J, W) SN7483A (J,N)

See page 7-53 SN54LS83A (J, W) SN74LS83A (J,N)
2 - WRITE SENSE WRITE  ADDRESS
16-BIT RANDOM-ACCESS MEMORIES LA S LI

84

X4 X3 Xz X1 vce Y1 ¥z ¥3
ADDRESS ADDRESS

Seo page 7-44 SN5484A (J,W)  SN7484A (4, N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DATA INPUTS
A

4-B1T MAGNITUDE COMPARATORS

vee "A3 B2 A2 Al Bt A0 BO

INPUTS outeuTs nPuTS
—t
Vec A3 B3 A>DB/A<B.BO A0 B1

Wl fufeifnz]injjnjis

85 W[5 fuf]]jiz{jufjoj|s

LT[ T 11

A3 B2 Az Al Bl A0

B3 B0

A=B A<B
N OUT _ouT

A<B A=B A>B A>B
IN_ N ouT

I [ T T T 1

A3 B3 A>B  A<B B0
ouTPUT OUTPUT

82 1.y

A <B Ae8
AZ OUTPUT INPUT INPUT InpUT A1

U
1fpzfsf]afisfiseflrfls
B3 \A<B A-B A>BA>B AvB A<E, GND
DATA

INPUT ¢ ASCADE INPUTS
SN5485 (J, W)
SN54LS85 (J, W)

SN54S85 (J, W)

oUTPUTS
SN7485 (J, N)
SN74LS85 (J, N)

See page 7-57
SN74S85 (4, N)

A>B A<B A=B
CASCADE INPUTS

SN74L85 (J, N)

AY GND
INPUT

B2 a2, A8
N’ OUTPUT
INPUTS.

SN54L85 (J)

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

86 v-Aoc-AsaB

FUNCTION TABLE

INPUTS | OUTPUT
A B Y
L b L
L H H
H L H
H H L
H = high level, L = Jow level

SN54186 (J)

See page 7-65 SN74L86 (J,N)

vce 48 4A ay 38 3A 3y

Wil ni{jwof{|9ejfs
VI2 3| 4(|S[|6][]?

1A 1B Y
SN5486 (J, W)
SN54LS86 (J, W)
SN54886 (J, W)

2A 28 2Y GND
SN7486 (J, N)
SN74LS86 (J, N)
SN74s86 (J, N}

ay 4 4 GND 3B 3A 3y
“ 13 12 1 10 9 L
1 2 3 4 5 L} 7
12 A B Ve A 28 ™

SN64L.86 (T)

4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENTS
FUNCTION TABLE

87 CONTROL
OQUTPUTS
INPUTS
B C |Yl Y2 Y3 Y4
AT Az A3 A4

L L

L H |A1 A2 A3 A4
H L H H H H
H H L L L L

€ a1 Y1 NC Az ¥z GND

SN54H87 (J, W)

SN74H87 (J, N)

H = high level, L = low level

NC--No internal connection

See page 7-70

A1, A2, A3, A4 = the level of the respective A input
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

256-BIT READ-ONLY MEMORIES

8 B 32 8-BIT WORDS
OPEN-COLLECTOR QUTPUTS

§Gi D07 ©0Oa DO4 DOS 0Os DO7  GND

For more information contact the factory

SN5488A (J, W)  SN7488A (J, N)

Vcc ADB ADC ADD DI4 $5Ga4 DI3 T03

64-B1T READ/WRITE MEMORIES
6] 5] (14 J13] J12] fn} j10] s

89 16 4-BIT WORDS

ADEB ADC ADD DI 4 (04 OF3

ADA )

W& WE D1t BG1 oz P02
T 1T 1T T [ 1
1 2 3 4 5 1] 7 8

ADA WE WE DIl Doy o2 B0z GnD

1SN7489 (J, N)

For more information contact the factory

9a @ GND o ac

DECADE COUNTERS

90 DIVIDE-BY-TWO AND DIVIDE-BY FIVE

- BD Aoy Ro NG Vec  Rern)  Rag2)
L

SN5490A (J,W)  SN7490A (J, N)

SN54L90 (J, T) SN74L90 (J,N)

SN54LS90 (J,W)  SN74LS90 (J, N}

See Page 7-72
. NC — No internal connection
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

FUNCTION TABLE

INPUTS | OUTPUTS
AT t, AT th.g
A B |ay ay
H H|H L[
L XL H I
See Page 7-81 X L L H

X

H = high, L = fow

= irrelevant

INPUT INPUT
A 3

Oy <] GND CLOCK  NC
8-BIT SHIFT REGISTERS mininenininin
91 SERIAL-IN, SERIAL-OUT TR |. .

GATED INPUT

NC NG NG

SN5491A (J)
SN54L.91 (J)
SNS54LS91 (J)

N vcc WNC NC

SN7491A (J,N)
SN74L91 (J, N)
SN74LS91 (J, N)

SN5491A (W)

SN54L91(T)
SN54LS91 (W)

th = Reference bit time, clock low
th+g = Bit time after 8 low-to-high

5-28

clock transitions

NC — No internal connections

DIVIDE-BY-TWELVE COUNTERS

92 DIVIDE-BY-TWO AND DIVIDE-BY-SIX

See Page 7-72

NPuT
A

1 2 3 4 5 ] 7
WG Re. e NG Vec R Ao

SN5492A (J, W)
SN541L.592 (J, W)

SN7492A (J, N)
SN74LS92 (J,N)

NC—No internal connection

See Page 7-72

|N;u¥ Roy Roiz NC

SN5493A (J, W)
SN54LS93 (J, W)

4-BIT BINARY COUNTERS ™ ke on o ow o ce W en o weor
—" 13 12 n L] 9 3
93 0iviDE-BY-TWO AND DIVIDE-BY-EIGHT R =
Leba
ac|
—be
Ro(1) Roiz)
Vs s s s 1

SN7493A (J, N)
SN74LS93 (4, N)

Ry Ro@) N6 vee N6 NC NG

SN54L93 {J, T) SN74L93 (J, N)

NC—No internal connection
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

P2A PE2 P28 PIC GND  P2D  CLEAR OUTPUT

4-BIT SHIFT REGISTERS e my ) o m o
[ T
94 buaL ASYNCHRONOUS PRESETS R 2R
—{P2A ouTPUT
o o

sm—I
e re e e Sy
1T 1 T 1

1 2 3 4 5 . 1 1

PIA [aT] PIC PID vee PEY SIE:V CLOCK.
SN5494 (J, W) SN7494 (J, N}
See Page 7-86

outPuTS cLocK 2 oUTPUTS. QUTPUTS  cLOCK 2
4-BITSHIFT REGISTERS Y et v i P
w 13 ? n 0 ) 8 " u 12 1 L] L) s
95 PARALLEL IN/PARALLEL OUT j
SHIFT RIGHT, SHIFT LEFT ED
SERIAL INPUT NPT A
1 1 2 3 4 5 & 1
W, W T L O
e e
Sea Page 7-89 SNB495A (J, W)  SN7495A (J, N} SN54L95 {J,T)  SN74L95 (J,N)
SN54LS958B (J, W) SN74LS95B (J, N)
oo arprs
5-BIT SHIFT REGISTERS cean /G 05 Gc N ono /ap oE) wedt

9 B ASYNCHRONOUS PRESET

cock K B €, Voo, 5 E pREEr
PRESETS PRESETS
See Page 7-95 SN5496 {J, W) SN7496 (J, N}
SN54L96 (J) SN74L96 (J, N)

SN54LS96 (J, W) SN74LS96 (J, N)

RATE wpUTS

SYNCHRONOUS 6-BIT BINARY oo 5 T cupan caseone melE sthoms ciock
RATE MULTIPLIERS wlhsdulnlelnlwlle

97

TLEAR UNITY7 ENASLE STAOBE]
CASCADE InUT

See Page 7-102 SN5497 (J, W) SN7497 (J, N)
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5-30

54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

PARALLEL IN/OUT

See Page 7-107

98 SELECTS 1 OF 2 4-BIT WORDS

4-BIT DATA SELECTOR/STORAGE REGISTERS

OUTPUTS

INPUT OUTPUT WORD
Vec O9a % Q¢ p1 Op cLock SELECT
W s g Uiz juijnijs

N T O
Gr % G DI O croek
WORD
Az SELECT

INPUTS

SN54L98 (J)  SN74L98 (J,N)

99 SERIAL J-K INPUTS

See Page 7-109

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

8-BIT BISTABLE LATCHES

100

See Page 7-113

FUNCTION TABLE

(Each Latch)

INPUTS | ouTtpPuTS
D G| a a
L H L H
H HI| H L
X L | Q@ Q

H = high level, X = irrelevant
Qg = the level of Q before the
high-to-low transition of G

D3 D4 104 103 203 P04 204 203 NG NC

NC D1 bz 102 101 NC  GND 200 202 202

201 ENABLE
26

SN54100 (J, W) SN74100 (J, N}
NC — No internal connection

TEXAS INSTRUMENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
AND-OR-GATED J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

101

Ve CK  K2B K2A KI1B KIA &

FUNCTION TABLE
INPUTS OQUTPUTS
PRESET CLOCK J K Q a
L X X X|H L
H I L Lo Qg [
H [ H L | H L
H Il L H L H 1 H 3 4 5 1] 7
JIA B J2A  J2B PR a GND K1A KIB CK Vcc J1IA B J2A

H | H H | TOGGLE
H H Xx X |ao 8o SN54H101 (J) SN74H101 (J,N)  SN54H101 (W)

positive logic: J = (J1A<J1B)+(J2AJ2B)
K = (K1A+K1B)+(K2A+K2B}

See page 6-52

AND-GATED J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

102 Ve PR CK K3 K2 K1 @

FUNCTION TABLE w]| [n] [r] [n] [w] [v][s
INPUTS QUTPUTS
PRESET CLEAR CLOCK J K |a a
L H X X X [|H cK
H L X X x|L H [ ) e
L L X X X [H* H* -
H H ' L L ]C Qo e s s
H H I H L H L NC CLR J1 J2 J3 4 GND K1 CK PR Vggc CLR NC  J1
H H ' L H|L H
SN54H102 (J)  SN74H102 (J,N N54|
H H 1 H H | TOGGLE lpb. ENS4H102 (Wi}
H H H X X |qg Qo
positive logic: J=J1J2+J3
K =K1.K2:K3
Seo page 6-52

NC-No internal connection

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH CLEAR

1 13 10 GND 2k 20 23

103 Ju] [l fr2] [n] 0] [e] [s

FUNCTION TABLE
INPUTS OUTPUTS = 1
CLEAR CLOCK J K| Q@ @ m‘ oy

L X x x| L H :

H + L L|[Q Qo

H I H L H L 1 213 ]e(s[|s]]?

H i L H|L H T g N Ve B E®

H ¢ H HTOGGLE SN54H103 (J, W) SN74H103 (4, N)

H H X X|Qg Qg

See page 6-52

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

See pages 6-46 and 6-56

106 FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K |a @
L H X X X [H L
H L X x x|L H
L L X X X {H* H*
H H ' L L |g @
H H ' H L H L TCk 1PR 1 11 Vcc 2CK ZPR 2
H H | L H|L H LR CLR
H H ! H H | TOGGLE SN54H106 (J, W) SN74H106 (J, N)
H H H X X |Q Qp
Ses page 6-52
DUAL J-K FLIP-FLOPS WITH CLEAR
107 Vi cin 1CK 2K CER 2cK 2]
107 ‘LS107A ininininininint
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR CLOCK 4 K| a @ CLEAR CLOCK J K| a a
L X X X| L H L X X X| L H
H L L. L{Q Qo H L L|Q Q
H o H L|H L H i H L|H L
H L L H| L H H L L H]l L H
H JL W HI TOGGLE : :( : : :;GGEE SN54107 (J) SN74107 {J, N)
SN54LS107A (J} SN74LS107A (4, N)

108 FUNCTION TABLE
INPUTS OUTPUTS

PRESET CLEAR CLOCK 4 K [a a
L H X X X H L
H L X X X|vL H
L L X X X |[H* H*
H H ' L L | Q
H H ' H L |H L
H H i L H|lL H
H H i H H | TOGGLE
H H H X X [0 Qg

See page 6-52

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

Vec 1PR CLR 2 2PR CK 2K
Wl (1] j12] |n| jnw] ] L] .

1K 1 1@ w20 20 GND

\SN54H108 (J, W) SN74H108 (J, N)

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.

5-32

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

87



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
.. -EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

1076

STION TABLE
s OUTPUTS
cLock J K|l a @
X X x| H L
x x x| L H
L X X X |H W
H t L L|L H
- H H t H L | TOGGLE
H H N L H|Q Qg o W W TeK TR T GND
" " A . SN54109 (4, W) SN74109 (4, N)
H H L X X]9% Qo SN54LS109A (J,W)  SN74LS109A (J,N)

See pages 6-46 and 6-56

10

FUNCTION TABLE

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT

NC CLR 11 )2 J3 8 GND

SN54110 (J, W)

SN74110 (J, N)

See page 6-46

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K o a
L H X X X {H L
H L X X X |v =R
L L X X X |H* H*
H H L L t |9y Qg
H H n H L |H L
H H I L H L H
H H JL  H H { TOGGLE
positive logic: J =J1+J2J3
K =K1:K2:K3

NC—No internal connection

DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT

m
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K |a a
L H X X X |H L
H L X X X|L H
L L X X X |H* H*
H H L L L [ Qg
H H W oLle L
H H n L H|L H
H H . H H | TOGGLE

See page 6-46

2
Vec 2K 2PR CLR 2J 2CK 238 ' 20
1% 15 1 12 12 n 10 9

1K 1PR

SN54111 {(J, W)

SN74111 (4, N)

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level,
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

112 FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K Q Q
L H X X X H L
H L X X X L H
L L X X X [H* H*
H H 1 L L |Q Qg
H H ] H L H L
H H 1 L H L H 1CK 1K 1§ TPR 1@ G 20 GND
H H i H H | TOGGLE SNS4LS112A (J,W)  SN74LS112A (J.N)
H H H X X |Qg @ SN54S112 (J, W) SN745112 (J, N)

See pages 6-56 and 6-58

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

13
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLOCK J K Q a
L X X X |H L
H 1 L L |Q Qg
n H ! H L |H L
H | L H L H
H | H H |} TOGGLE TCK K W PR GND
H H X X |Q Qg SN54LS113A (J, W) SN74LS113A (4, N)

SN54S113(J, W)  SN74S113 (J,N)

See pages 6-56 and 6-58

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

114 Vi CK 2K 23 2PR 20 20
FUNCTION TABLE w| [s] s
INPUTS OUTPUTS 1 J W
PRESET CLEAR CLOCK J K |a @ N
L H X X X |H L o
H L X X x|v H
L L X X X |H' He 5
H H ! L L f% Go s eAs e
H H | H L H L €R K 1 TPR 1@ 18 GND
H H i L HIL H SN54LS114A {J,W) SN74LS114A (J,N)
H H ! H H | TOGGLE SN54S114 (J, W)  SN74S114 {J,N)
H H H X X Qp Qp

See pages 6-56 and 6-58

See axplanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level,
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-BIT LATCHES

116 uapes
—t—

2
Vcc 204 204 203 203 202 202 201 201 2§ 231 CLEAR

FUNCTION TABLE
(EACH LATCH)
INPUTS oUTPUT
E
cLean [oRABLE ) pata| o
G1_aG2
H Lt L] L L
H L L] H H .
H x | x Qg T
H HooXx| X 09 7
Q2
L x x| x L
ENABLES

SN54116 (J, W) SN74116 (J, N)
See page 7-115

DUAL PULSE SYNCHRONIZERS/DRIVERS

120

FUNCTION TABLE

v
INPUTS FUNCTION |‘:c

R S1 S2

X L X Pass Output Pulses

X X L | PassOutputPulses

L H H Inhibit Cutput Pulses

H 4 H Start Output Pulses

H H 1 Start Output Pulses v v

I H H Stop Output Pulses " s1__ 52 [ <

H H  H| continuet THa:AsH«eAsHsH1H s

M s w W e, W W o

TOperation initiated by last | transition continues. oTs m

See page 7-118 SN54120 (J, W)  SN74120 (J, N)

MONOSTABLE MULTIVIBRATORS

121 IZmI
ext Coxt Rim NC
o] [n] [o] [l 4]

FUNCTION TABLE

NOTES: 1. An external capacitor

3 INPUTS OUTPUIS may be connected
AL l;(2 : (: g between Cgoyy (positive)
x L H L He and Rgxy/Cext-
X X L L* H* 2. To use the internal
H H X L* H* timing resistor, connect
H 4 H n ou Rint to Vcg. For improved

4 H H o1r pulse wu:AItAh accuracy and 3 ~ AT A2 5 = &
Vv H|M repeatability, connect an SN54121 {J, W) SN74121 (4, N)
L x t | external resistor between SNS4L121 (5, T)  SN74L121 {J, N)
X L ot |Jv or Rext/Cext and Vcc with 121 ... Rjpy = 2 k2 NOM

Rjnt Open-circuited.

‘L121... Rjnt =4 k2 NOM
- See page 6-64
NC—No internal connection

See explanation of function tables on page 3-8.
*These lines of the function table assume that the indicated steady-state conditions at the A and B inputs have been set up long enough to

complete any pulse started before the setup.

181
TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

122 FUNCTION TABLE

INPUTS OUTPUTS
CLEAR [ A1 A2 Bl B2[ Q0 @
L X X X X L H
X H H X X L* H*
X X X L X L* H*
X X X X L L* H*
H Lox ot H L U
H L x H t |
H x L ot Wl r
H X L H ot {nr
H H 3 H H J-L 'Lr At AZ B1 B2 CLR [} GND
N A i Ll SN54122 (J,W)  SN74122 (4, N)
N54L122 (J, T)  SN74L122 (J, N)
e S NOTES: 1. A imi i s : g
o lx L ow s s n external timing capacitor SN54LS122 (J, W) SN74LS122 (4, N)

may be connected between

122 .., Rine = 10 k2 NOM
"L122 ... Rjnt = 20 k2 NOM

2. For accurate repeatable pulse 1.5122 R: t= 10 k2 NOM
widths, connect an external n

resistor between Rgy/Coxt
and Vg with Rijpe
open-circuited.

Cext and Rgy/Cexy (POsitive).

See page 6-76

NC—No internal connection

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

123 1Rext/ 1 2
Vee Cet Cext 10 28 CLR 2B 2A

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR A B a 3q
L X X L H

X H X [SE

X b3 L L MY

H L t U

H ' Ho{ L r

t L | LU

1A 1B 1 14 20 2 2Rext/ GND
CLR Coxt Coxt
SN54123 (J, W) SN74123 (J, N)
See page 676 SN54L123 (J) SN74L123 (J,N)
SN54LS123 (J, W) SN74LS123 (J, N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

124

2 2Cent 26 2y
Vee  ©Vec RANGE A ENABLE OUTPUT GND

16 15 14 13 12 " 10 9

|

-

1 2 3 4 5 L] 7 L]
z eano

7 Y
RANGE gy ENABLEQUTPUT

FREQUENCY
CONTROL

SN54S124 (J, W) SN74S124 (J, N)
See page 7-123

NC—No internal connection

tSee explanation of function tables on page 3-8.

*These lines of the function table assume that the indicated steady-state conditions at the A and B inputs have been set up long enough to
complete any pulse started before the setup.

5.36 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



877

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE BUS BUFFER GATES WITH THREESTATE OUTPUTS

125

positive logic:
Y=A
Output is off (disabled) when C is high.

See page 6-33

1 2 3 4 § 8 7

€ A 1Y 2 2A 2¥. GND
SN54125 (J, W) SN74125 (J, N)
SN54LS125A (J, W) SN74LS125A (4, N)

QUADRUPLE BUS BUFFER GATES WITH THREE-STATE OUTPUTS

126

positive logic:
Y=A
Output is off (disabled) when C is low.

See page 6-33

1 1A Y 2C 2A 2Y GND

SN54126 (J, W) SN74126 (J, N}
SN54LS126A(J, W) SN74LS126A (J, N)

SN54128 . ..75-OHM LINE DRIVER
SN74128 . ..50-0HM LINE DRIVER

128

positive logic:
Y = A+4B

See page 6-22

v 1A 1B 2y 2A 28 GND

SN54128 (J, W) SN74128 (J, N)

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS

132

positive logic:
Y =AB

See page 6-14

4
1A 1B Y 2A 2B 2Y GND

SN54132 (3, W) SN74132 (4, N)
SN54LS132 (J, W) SN74LS132 (J, N)
SN545132 (J, W}  SN74S8132 (J, N)

TEXAS INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

13-INPUT POSITIVE-NAND GATES

133

positive logic:
Y = ABCDEFGHIJKLM

See page 6-2

SN54S133 (J, W)  SN74S133 (J, N)

12-INPUT POSITIVE-NAND GATES WITH THREE-STATE OUTPUTS

134

positive logic:
Y = ABCDEFGHIJKL
Output is off {disabled) when output control is high.

See page 6-33

OUTPUT
VCCCONTROL L X J ! H Y

16 15 1 13 12 n 10 9

SN545134 (J, W)  SN74S134 (J, N)

QUAD EXCLUSIVE-OR/NOR GATES

135

positive logic: Y = (A(®) B) @ C = ABC + ABT + ABC + ABC

See page 7-129

VL2 3[4 (]S(|6]f|7]]8

A 1B W IC,2C 2A 28 2Y GND

SN548135 (J, W)  SN745135(J, N)

NC—No internal connection

QUAD EXCLUSIVE-OR GATES WITH OPEN-COLLECTOR OUTPUTS

136

positive logic: Y = A@ B = AB+AB

See page 7-131

Vcc 48  4A 4y 38 3A 3y

Jul[n][e][w][w][s] 1]

ESIEN
(L L

1A 18 1Y 2A 28 2Y GND

SN54136 (J, W) SN74136 (J, N)
SN54LS136 (J, W) SN74LS136 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

3- TO 8-LINE DECODERS/DEMULTIPLEXERS

138

See page 7-134

DATA QUTPUTS

—

vee /o v1 vz vz va vs  ve'
|l€ IIS lll. ll”lll 1 IW“!

c G 68 G Y

II;ITTIT

LIS IRAIE
GiA Gz Y7 _GND
‘outPuT
SELECT ENABLE

SN54L5138 (J, W) SN74LS138 (J, N)
SN545138 (J, W) SN745138 (J, N)

DUAL 2- TO 4-LINE DECODERS/DEMULTIPLEXERS

139

See page 7-134

SELECT DATAOUTPUTS

ENABLE e N e/ Ny
Vee 26 ‘2a 28\/zv0  avi 2v2  2v3
Bilsujujje]in]jnljs

VIt f1afleqlsflsyl?

iG TA I8, Y0 1v1 1¥Z 13, GND
ENABLE

SELECT DATA OUTPUTS

SN54LS139 (J, W) SN74LS139 (J, N)
SN54S 139 (J, W) SN74S139 (J, N)

DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS

140

positive logic:
Y = ABCD

See page 6-22

1A 18 NC 1 10 1Y GND

SN54S140 (J, W)  SN74S5140 (J, N}

NC—No internal connection

BCD-TO-DECIMAL DECODER/DRIVER

141 DRIVES COLD-CATHODE
INDICATOR TUBES

See page 7-138

OUTPUTS OUTPUTS
o 1 [ 4 GND ¢ ? 3

wysgupuyRinijeil

=i

980164687 32

BCD-TO-DECIMAL
DECODER/DRIVER

A D 8 ¢
IV T 1 ]
ll”l”ill”S 5”7 ll
€ o A O vg B €

OUTPUTS  INPUTS INPUTS

SN74141 (J, N)

2
ouTPUT

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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'54/14 FAMILIES OF COMPAT‘BI.E TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

Larch DRIVER QUTAUTS

CDC(
8p
COUNTER/LATCH/DECODER/DRIVER 0 'W:W:"":;W oo

142 oivipEBY-10 cOUNTER
4-BIT LATCH
4-BIT TO 7-SEGMENT DECODER
NIXIE ¥ TUBE DRIVER

CEAR\T__6 <« 5 3 7, o
DRIVER GUTPUTS

See page 7-140 SN74142 (J, N)

INixieisa registered trademark of the Borroughs Corp.

LATCHQUTPUTS LED/LAMP DRIVER OUTPUTS

Iv:’ocu: ——a——
COUNTERS/LATCHES/DECODERS/DRIVERS vee peey By Sy ‘B L
143 15 mA CONSTANT CURRENT coH o ” . '
1-TO 5-V OUTPUT RANGE T R rjI
144 UP TO 15-V INDICATORS o oo o g s D
UP TO 25 mA Lo oo
OPEN-COLLECTOR OUTPUT SN54143 (J, W)  SN74143 (J,N)

SN54144 (J, W) SN74144 (J,N)
See page 7-143

INPUTS OUTPUTS
Vcc”™a B € D "9 8 7
BCD-TO-DECIMAL DECODERS/DRIVERS FOR LAMPS, RELAYS, MOS w s 1wl 3] 21 el
145 A
BCD-TO-DECIMAL BCD-TO-DECIMAL
0123456789

L]
0 1 2 3 4 5 &, GNO
OUTPUTS

SN54145 (J, W) SN74145 (J, N)
SN54LS145 (J, W) SN74LS145 (J, W)

[l
TR R

Sea page 7-148

INPUTS

outeuT ouTPuT
10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODERS vee N6 D /37 1 9 A
wlsupufinijufjwlfs
147 o 3 2 1 9
. A
s 6 7 8 _c B
l 2 3 4115[]6 7 [}
B T i/\% [
NeuTS ouTPUTS
SN54147 (J, W) SN74147 (J,N)
See page 7-151 SN54LS147 (J, W) SN74147 (J,N)

NC — No internal connection

TeExAas ICN STRUMENTS

ORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-LINE-TO-3-LINE OCTAL PRIORITY ENCODERS

148

See page 7-151

ouTPUTS INPUTS

s Nt — S T
vee /b0 Gs /37 0 a0

A5 & 7 E,\ A Al G
INPUTS QUTPUTS

SN54148 (J, W) SN74148 (J, N)

SN54LS148 {J, W) SN74LS148 (J, N)

1-OF-16 DATA SELECTORS/MULTIPLEXERS

150

See page 7-157

DATA INPUTS DATASELECT
A

9w oM 12 1 e s A o c

4 5 5 7 8 9 10 \J 12
. 3 2 1 G, STROBE W, D GND

SN54150 (J,W)  SN74150 J,N)

PUT SELECT
DATA INPUTS

1-OF-8 DATA SELECTORS/MULTIPLEXERS

151

See page 7-157

DATA INPUTS DATA SELECT
v . 5 6 7 a 8 c
" 5] 14 13 12 1 10 9
De D5 A A 8
03 c
0z__ o1 O'IL v w s
1 2 3 4 5 § 7 L]
3 Z T T v

n\ W, STROBE GND
DATA INPUTS. QUTPUTS
SN54151A (J, W) SN74151A (J, N)
SN54LS151 (J, W} SN74LS151 (J, N)
SN54S151 (J, W) SN74S151 (J, N)

1-OF-8 DATA SELECTORS/MULTIPLEXERS

152

See page 7-157

DATA INPUTS - DATA SELECT

1 2 3 4 § [ 7

T 3 B T S, W G

N L % outhur
DATA INPUTS

SN54152A (W)

SN5415152 (W)

TEXASIJCI’;I STRUMENTS

RPORATED
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

163

See page 7-165

STROBE A DATA INPUTS oUTPUT
Vee 26 SELECT, 2y

wijsljupinjrnjjulfs

ST

OUTPUT GND
v

ROBE 8
1G  SELECT DATA INPUTS

SN54153 (J, W) SN74153 (J, N}
SN54L153 (J) SN74L153 (4, N)
SN54LS153 (J, W} SN74LS153 (J, N}
SN54S153 (J, W)  SN74S153 (J, N)

4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS

154

See page 7-171

INPUTS ouUTPUTS

() L et . Ll Y Ll L) s L

[ITT]]

A B C D G2 Gl 15 14 13 12|

i

L) g [0 L8] o) 12 [s] Lo {ref (1] |2

OUTPUTS

SN54154 (J, W)
SN54L154 (J)

SN74154 (J, N)
SN74L154 (J,N)

DECODERS/DEMULTIPLEXERS

DUAL 2- TO 4-LINE DECODER

DUAL 1-TO 4-LINE DEMULTIPLEXER
3-TO 8-LINE DECODER

1- TO 8-LINE DEMULTIPLEXER

155

TOTEM-POLE OUTPUTS

156

See page 7-175

OPEN-COLLECTOR QUTPUTS

OUTPUTS
2Y3 2vZ 2Vl 2v0

Bjujujzjgnpjniie

SE
DATA STRB INPUT
vee  2¢ 26 A

V{2(13{14[|S[Is[]17(]¢
CATA s! TV3_vZ _ivi_ Ve
€16 INPUT
8 ouTPUTS

SN54155 (4, W) SN74155 (J, N)
SN54LS155 (J, W) SN74LS155 (3, N)
SN54156 (J, W) SN74156 (J, N)
SN54LS156 (J, W) SN74LS156 (J, N)

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW) B

INPUTS OUTPUT INPUTS OUTPUT
——\

Vcc STROBE 4A 48

Blsfiulin

QUAD 2- TO 1-LINE DATA SELECTORS/MULTIPLEXERS

157
158

NONINVERTED DATA OUTPUTS

INVERTED DATA OUTPUTS

SELECT 1A 1B 1Y

2 28

2Y  GND

INPUTS QUTPUT INPUTS OUTPUT

SN54157 (4, W)
SN54L157 (J)
SN54LS157 {J, W}
SN548157 (3, W)
SN54L8158 (J, W)
SN545158 (4, W)

See page 7-181

SN74157 (4, N)
SN74L157 (4, N)
SN74LS157 (4, N)
SN54$157 (J, N)
SN74LS158 (4, N)
SN745158 {J, N)

INPUTS
Vee

OUTPUTS

4-TO 16-LINE DECODERS/DEMULTIPLEXERS 10 |-{asp{m n|-zo s s s v
A B C D G2 Gl 15 14 13 12
15 9 OPEN-COLLECTOR OUTPUTS o 11
ﬂ‘jiff?fif‘f
1 1 3 4 5 & 7 1] * pof In 12
GND
ouTRUTS
SN54159 (J, W) SN74159 (J, N)

See page 7-188

RIPPLE ouTPUTS

CARRY
Vee outPuT Oa U

SYNCHRONOUS 4-BIT COUNTERS 6115141103

Q¢

iy

160 DECADE, DIRECT CLEAR RIPPLE Op

CARRY

ouTPUT
161 BINARY, DIRECT CLEAR crean roro

ST e
162 obecaoe, syncHRONOUS CLEAR N N O
"afsHeHsHsH1[]s
16 3 CLEARCLOCK A 8 C D ,ENABLE GND
BINARY, SYNCHRONOUS CLEAR OATA tReuTs

SN54160 (J, W)

SN54LS160A (J, W)

SN54161 (J, W)
SN54LS161A {J, W)
SN54162 (J, W)
SN54LS162A (J, W)
SN545162 (J, W)
SN54163 (J, W)
SN54LS163A {J, W)
SN545163 (J, W)
See page 7-190

SN74160 (J, N}
SN74LS160A (J, N)
SN74161 (J, N)
SN74LS161A (J, N)
SN74162 (J, N)
SN74LS162A (J, N)
SN745162 (J,N)
SN74163 {J, N)
SN74LS163A (J, N}
SN74S163 (J, N)

TEXASI lNSTRULM ENTS

NCORPORATE
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OUTPUTS

8-BIT PARALLEL OUTPUT SERIAL SHIFT REGISTERS Vee 70y Qg  Qp Qg ‘CLEARCLOCK

Wil fu{fnpjw|jsfs

164  AsvncHRoNOUS CLEAR [ T T 11

04 Qg Of Qg CLEAR

A cK

9 9% 0 9%

jlu

I[14]5)]6]7

G, U 0Oc Qp, GND

SERIAL INPUTS OUTPUTS
SN54164 (J, W) SN74164 (4, N)
See page 7-206 SN54L164 (J, T) SN74L164 (J, N)

SN541LS164 (J, W) SN74LS164 (J, N)

PARALLEL-LOAD 8-BIT SHIFT REGISTERS WITH cLock . PARALLELINPUTS  cepiaLouTPUT
o

ol
COMPLEMENTARY OUTPUTS Vec INHIBIT/D € B A" INPUT

165

CLOCK D
INHIBIT

SHIFT/
LOAD

cK
FaX

€ _F_ G _H

| 1 [ |
RIERIERIL
3

1]]2
SAIFT/ CLOCK F~ G H,O0UTPUT GND
LOAD
PARALLEL INPUTS
See page 7-212 SN54165 (J, W) SN74165 (J, N)
SN54LS165 (J, W) SN74LS165 (J, N)

8-BIT SHIFT REGISTERS sm;v":::ﬁtoluwm"“un INPUTS
VecLOAD M Qy G _F__E CLEAR

s jupinplznjjwulls

166 PARALLEL/SERIAL INPUT
SERIAL QUTPUT

ST CLEAR

A 8 c o wmar cx

NN N O
IR IERIERI LI REIL

SERIAL A B C D CLOCK CLOCK GND
INPUT e s’ \NH1 BT
PARALLEL INPUTS

SN54166 (J, W) SN74166 (J, N)

SN54LS166 (J, W) SN74LS166 (J, N)
See page 7-217

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

SYNCHRONOUS DECADE RATE MULTIPLIERS

vee

AaTEINPUTS
T *

u
cLEAR ca

NITY/ ENABLE

SCADE INPUT SYROBE  CLOCK

wysyuyuijuzygnpgwoys

167 LI LA L L
e

T T %
1 2 3 4 5 6[]7 8

RATEINPUTS

o8

outeuTs

outruT

SN54167 (J, W) SN74167 (J,N)

See page 7-222 NC — No internal connection

4-BIT UP/DOWN SYNCHRONOUS COUNTERS SRS A eapie
Ve ouTPUT / QA Q8 ac Qp ki LOAD
1 14 13 12 n 10 1]
168 DECADE O TE
Sotrot
UP/DOWN
16 9 BINARY
cK

DATA INPUTS

SN545168 (J, W)
SNB4LS169A (J, W)
SN54S8169 (J, W)

SN745168 (J, N)
SN74LS169A (J, N)

See page 7-226 SN745169 (J, N)

WRITE SELECT ENABLE  OUTPUTS
Wa  Wg 'WRITE READ “Q% Q2

4-BY-4 REGISTER FILES oaTa

Vee

B ujulizjiniiwijs

[ T T I'T
170 SEPARATE READ/WRITE ADDRESSING DI Wa Wg Gw G o1
SIMULTANEOUS READ AND WRITE 02 @
OPEN-COLLECTOR OUTPUTS
EXPANDABLE TO 1024 WORDS D3 04 Rg Rn 04 a3
' [ T T T T 1T
1{{2fjaftaflsfisfirfls
D2 D3 D4 B A Q4 Q3, GND
DATA READ SELECT OUTPUTS
SN54170 (J, W) SN74170 (J, N)

SN54LS170 (J, W) SN74LS170 (J, N)

See page 7-237

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

16-BIT REGISTER FILE

172 INDEPENDENT READ/WRITE ADDRESSING
SIMULTANEOUS READ/WRITE
8-WORDS OF TWO BITS EACH
3-STATE OUTPUTS

See page 7-245

waTEmEAD

a0
‘AconEss EnABLE

ourruTs

o S o

AL
veg Wi (oA A 10w fwmz fwmizwhe 30n 108" “0a 20

e

wo_taw 108

T 0408 JoW AT FWAT TWRS K TGR 0k

204

[ 1]

R

Wi W, VoW \1CB 708, Ci

wniTe
WAITE ENABLE  DATA
avoness Uty

KR 1w, (e oo

EAC outhuTs
aconess

SN74172 (J, N)

4-BIT D-TYPE REGISTERS

173

3-STATE OUTPUTS

See page 7-249

DATA INPUTS

DATA ENABLE
INPUTS
i ahdiy

vee CLEAR iD 20 30 4D ‘G2 ot
|lﬁ”|5“u”l]”|2”“”ﬂ”l|

CLEAR 1D

QUTPUT
CONTROL 10

til2]j2fi¢4

C)
OUTPUT CONTROL

SN54173 (J, W)

SN54LS173A (J, W)

870 30, CLoCK Ghd
OUTPUTS

SN74173 (J, N)
SN74LS173A (J, N}

HEX D-TYPE FLIP-FLOPS!

174

SINGLE-RAIL OUTPUTS
COMMON DIRECT CLEAR

See page 7-253

Vec  ea & 50 50 ) 40 CLOCK
B EN RN ENEIE
-
p-g CK
. CLEAR
1
e =
PP K
5 o
2 sHeNssf7[1s [
CLEAR 10 10 m 20 30 30 GND
SN54174 (J, W) SN74174 {J,N)

SN54LS174 (J, W

SN74LS174 {4, N)

See page 7-253

SN54175 (J, W)
SN54LS175 (3, W)
SN54S8175 (J, W)

SN545174 (J, W) SN745174 (J, N)
Vee 40 45 4D 30 3 30 cLock
QUAD D-TYPE FLIP-FLOPS AL LA CRL D L
a a a a
CLAG, o X CLR]
175  compLemenTary ouTPUTS
COMMON DIRECT CLEAR L
cuLRC Kegl
a Q &
tflafaftelss7ls [
CLEAR 10 16 10 20 20 20 GND

SN74175 (J,N)
SN74LS175 (J, N)
SN74S175 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DATA INPUTS cLocK
vee CLEAR Qp 1
PRESETABLE COUNTERS/LATCHES

W B2 nijuogogs

I T T T
176 DECADE (BI-QUINARY)

CLEAR @p D B 0Og
COUNT/ (:LO!:I(<
LOAD 1
CLOZCK
Q,
177  sinary °|° T ‘I‘ l‘ {r‘
1Hesfafssfi7
nggw oc €A, 0a CLOCK GND
DATA INPUTS
See page 7-259 SN54176 (J, W) SN74176 (J, N)
SN54177 (J, W) SN74177 (J,N)
INPUTS
vee ‘c D snnrrougPU{oAnoung
4-BIT UNIVERSAL SHIFT REGISTERS

178

D SHIFT Qp LOAD
B ac
A SEmAL an X os
EERiRIBRIDIRIDE
T TR T ™
See page 7-265
SN54178 (J, W) SN74178 (J,N)
INPUTS OUTPUTS
4-BIT UNIVERSAL SHIFT REGISTERS

—t— —— OuTPUT
vee ‘c 0 shiFrT ‘Gp  Qp' LOAD ogu
lli'li”“ I]”II' Ll III”!

[

179 DIRECT CLEAR
Qp COMPLEMENTARY OUTPUTS

D SMFT Gp Qp LOAD

CLEAR Qac
SERIAL
IN

B A DA::
[ [ [ 11
||2||3|4|5”5]1|l
CLEAR B A

O

INP“\JTS SE:‘?:ALOUOY:U’?LOCKOUV%UV one
See page 7-265
page SN54179 (J, W) SN74179 (J,N)
INPUTS
N , C—
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS o L e e e A
: wl [u] 2] [u] [w] [s] s
180 F E D (4 B
G A
EVEN 0DD z b3
H INPUT  INPUT EVEN 000D

1 2 3 4 s ] 7
LG H_,EVEN ODD LEVEN IODD GND
See page 7-269 — INPUT  INPUT OUTPUT OUTPUT

SN54180 (J, W) SN74180 (4, N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

See page 7-282

INPUTS

SN54182 (J, W)
SN54S182 (J, W)

WeuTS ourruts
v M B m A cos 7 ace T3 Y
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 2¢) [2] [22] [21] [20] [l el o) [l [os] [l [
181 lll LD A2 W2 ‘Kl‘s l: l cJ.. l Are
16 ARITHMETIC OPERATIONS
16 LOGIC FUNCTIONS _ v
50 3
o s3_ s2_ 1 s & M T AT
s[{eaf (e s s w02
B W w ow ow w e W, B w T
JE— IN:UfYS,A__‘ OUTPUTS
See page 7-271 SN54181 (J, W) SN74181 (J,N)
SN54LS181 (J, W) SN74LS181 (J, N)
SN545181 (J, W) SN745181 (J,N)
iNPUTS OUTPUTS
r————P—————
Vec k2 G2 Cn "Cma G G Cna
LOOK-AHEAD CARRY GENERATORS " I_I !I ‘I‘ lll n I L]
182 P2 G2 €, Cpuy Cpuy O
& Cner
#1_Go_Fo 8 P F
1 IR ILEIRAIL
T1 1 0 0 3 3 GND
ouTPUT

SN74182 (J,N)
SN745182 (J, N)

183

DUAL CARRY-SAVE FULL ADDERS

Sea page 7-287

weuts

Veo 28 %,

outPuT outPuT

Hpr w20

nhuynjjo)s|ls

W NC B W
NPUT INPUTS

SN541L8183 (J, W)

WGy ', GND
ouTPUTS

SN74LS183 (J, N)

184

185

CASCADEABLE TO N-BITS

BCD-TO-BINARY

BINARY-TO-BCD

See page 7-290

SN54H183 (J, W) SN74H183 (4, N)
BINARY SELECT
ENABLE, OUTPUT
CODE CONVERTERS vee G D C_ B A Y8
[16 ][5 | [a][a ][] [n]]w0]]s

\Y1_¥2_Vv3i V& s

s{l71]]¢8

¥6__V7_,GND

OUTPUTS

SN54184 (J, W)
SN54185A (J, W)

SN74184 (J, N)
SN74185A (J, N)

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

Vcc GND2 DO DO2? DO3 DO4 DOS DOS DOJ DO8 TO  GND2
23| J22f I} t20f Iwo) (] 0| Iw| |15} u]l {13

512-BIT PROGRAMMABLE READ-ONLY MEMORIES

186 64857 worns
OPEN-COLLECTOR OUTPUTS DT BoF Bos Bo7 BoF Dos 07T Td T

ADA _ADB _ADC s ADD_ADE ADF GND1]

1 2 3 4 1] 1 7 1] L] niinfin
NC NC ADA ADB ADC (31 CSZ ADD ADE ADF GND1 NC

SN54186 (J, W) SN74186 (J, N)

NC — No internal connection

For more information contact the factory

1024-BIT READ-ONLY MEMORIES

vVcc aph §2 §1 DO1 DO2 DO3 DO4

OPEN-COLLECTOR OUTPUTS

G153 jfrzfynijqofl9
187 256 4-BIT WORDS %—5

B

P2 3][4I5[|8]]7¢(]|8

ADG ADF ADE ADD ADA ADB ADC GND

For more information contact the factory SN54187 (J, W) SN74187 (4, N}

Vec ¥ ADE ADD ADC ADB ADA DOB

256-BIT PROGRAMMABLE READ-ONLY MEMORIES mininininininio

188 28617 woros
OPEN-COLLECTOR QUTPUTS

1 2 3 4 5 6 7 8
DOV 00z DO3 004 005 D06 DO7 GND

SN54S188 (J, W) SN74S188 (J, N)
(Redesignated TBP18SA030)

See Bipolar Mi ter C Data Book, second edition.

64-BIT RANDOM-ACCESS MEMORIES Vec aps Apc App Di4 D04 o3 B3
wl {5 fra] [13] J12] n] |w] |s

18 9 16 4-BIT WORDS
THREE-STATE OUTPUTS

ADA T W DY Dol DIZ DO2 GND

. SN54S189 (J, W SN74S18
See Bipolar Microcomputer Components Data Book, second edition. . w) 9 (J, N)

TEXAS INSTRUMENTS 5-49

INCORPORATED
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

5-50

PIN ASSIGNMENTS (TOP VIEWS)

SYNCHRONOUS UP/DOWN COUNTERS

INPUTS auteuty INPUTS
orn et wans | DatA DATA
190 vee A clock clock . tos0 ¢ o
RIPPLE MAX/ LOAD
191 &ivany e

DATA Ug G, ENABLE DOWN/ O¢  Op  GND
8 G Uk

N et e et
NPT QUTPUTS NPUTS outPuTs

See page 7-296

SN54190 (J, W)
SN54L.S190 (J, W}
SN54191 (J, W)
SN54LS191 (J, W)

SN74190 (J, N)
SN74LS190 (J,N)
SN74191 (J, N)
SN74LS191 {4, N)

SYNCHRONOUS UP/DOWN DUAL CLOCK COUNTERS

192 BCD WITH CLEAR

19 3 BINARY WITH CLEAR

See page 7-306

INPUTS

INPUTS

outeuTs

v, (oAR c‘(APﬁﬂ/‘OAD TATA DATA
cc A RAOW CARA < )

Bl

ninjjwile

T 11 11T

A CLEAR BORROWCARRY LOAD  C

CCOUNT COUNT
w

Qg _Q, DOWN v o o
VP23 [LefIsfieq?)|®
CA1A G G, COUNTCOUNI O o, ons

DOWN Uk

NPT ouTeuTs

outeuTs

INPUTS

SN54192 (J, W)
SN54L192 (J)
SN54LS192 (J, W)
SN54193 (J, W)
SN54L193 (J)
SN54LS193 (J, W)

SN74192 (J,N)
SN74L192 (J,N)
SN74L8192 {J, N)
SN74193 (J,N)
SN74L193 (4, N)
SN74LS193 (J, N)

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

194

See page 7-316

vec 0a o Q¢

B [julje

QD CLOCK $1 SO

nfjwy)s

Qa 08 Oc

CLEAR

R

L

[

A__8
[ ]

T[12]13]]¢4
A

CLEARSHIFT
RIGH’

LEF
SERIAL  PARALLEL INPUTS  SERIAL
INP

INPUT

SN54194 (J, W)
SN54LS194A (J, W)
SN545194 (J, W)

o

LBIRBIL

C D SHIFT GND
v

uT
SN74194 (J, N)

SN74LS194A (J, N)
SN748194 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT PARALLEL-ACCESS SHIFT REGISTERS

195

See page 7-324

~ SHIFT/
9o Qo crock L0AD

SERIAL INPUTS.

SN54195 (J, W)

SN54LS195A (J, W)

SN54S195 (J, W)

PARALLEL INPUTS.

SN74195 (J, N)
SN74LS195A (J, N)
SN748195 (J, N}

PRESETABLE COUNTERS/LATCHES

196 DECADE/BI-QUINARY

197 BINARY

See page 7-331

DATA INPUTS

COUNT/
LOAD

Qa CLOCK GND
2

DATA INPUTS

SN54196 (J, W)
SN54LS196 (J, W)
SN548196 (J, W)
SN54197 (J, W)
SN54LS197 (J, W)
SN545197 (J, W)

SN74196 {J, N)
SN74LS196 (4, N)
SN745196 (J, N)
SN74197 (J,N)
SN74LS197 {J, N)
SN745197 (J, N)

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

198

See page 7-338

SHIFT

By INPUT INPUT
SERIAL
wur M G 6 Qg

S0 SHIFT INPOT G

RIGHT A
SERIAL
NPUT

SN54198 (J, W)

SN74198 (J, N)

TEXAQ

INSTR

NC

ORPORAT

UMENTS
ED

POST OFFICE BOX 5012 o DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

SHIFT/ INPUT "
LoaD W Q¢ Of CLEAR CLOCK

199 J-K SERIAL INPUTS Vee 10

NPUT weut
G % F

On

c_G_©
3 T [8] |®
R_ I, WeUT G INPUT O WEUT Oc INFUT Gp CLOCK GND
SERIAL INPUTS
SN54199 (J, W) SN74199 (J, N)

Sea page 7-338

256-BIT RANDOM-ACCESS MEMORIES

201 256 1-BIT WORDS
3-STATE OUTPUT

VCC ADC ADH INPUTENABLEADG ADF ADE
B2 infjwoi]s
ADC ADH DI w ADG ADF |

ADA ADE
ADB s DO_ADD

o)

vfp2({3f 41156 [j711¢8

ADA ADB St S2 §3 OUT- ADD GND
PUT

SN545201 (J, W}

SN745201 (J, N)

See Bipolar Micr

Data Book, second edi_tion.

5-52

181
TExAsS INSTRUMENTS
INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



81

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL MONOSTABLE MULTIVIBRATORS

221

See page 6-68

TRext/ 1
vee  Caxt  Cent 10

18] 15 Jal 113

1 2 3 4 ] L] 7 L}

1A . 1 [ 0 2 2R GND
R Cot Comt

SN54221 (J, W) SN74221 (J,N)
SN54LS221 (J, W) SN74L5221 (J,N)

ASYNCHRONOUS FIRST IN, FIRST OUT MEMORIES

2 2 5 16 5-BIT WORDS

See Bipolar Micr puter Comp Data Book, second edition.

UNLOAD

cK 3
Vec 8 EIR OR IN_ DO1DO2 DO3 D04 DOS
20((wifw||17|[16][15]|[14]|3]j12]|n

2113||a))s5/f]6]]7 81l 9fl10

CK IR CK DIl DIZ2 DI3 DI4 DI5 Gg GND
A out

SN745225 (J, N}

4-BIT PARALLEL LATCHED BUS TRANSCEIVERS

2 2 6 3STATE OUTPUTS

Sea page 7-345

sT8 SEL
Vcc GAB S2 81 B2 B3 B4 OCAB

1 2 3 4 5 6 7 8

STB S1 A1 A2 A3 A4 OCBA GND
GBA SEL

SN545226 (J, W) SN745226 (J, N)

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

240 INVERTED 3STATE OUTPUTS

See page 6-83

Vec 20 W1 2M Y2 A3 w3 2A7 e a1
nl el in L wl w| inl i o n

///BZ//FZ
PAIA

1) 2 4 s 7 [} ]

1G VA1 2ve 1AZ 2YD IA3 2v2 1AL 2¥L GAD

SN54LS240 (J)
SN545240 (J)

SN74LS240 (4, N)
SN745240 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/174 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

241

NONINVERTED 3STATE OUTPUTS

See page 6-83

Vec 26 w1 zad a2 a3 ta Az
nl |nl s

ez
L L 1% “ 3

12 n

IT,

Nl

W& A v

SN54LS241 {J)
SN54S241 (J)

»
SN74LS241 (J, N}
SN745241 (J,N)

QUADRUPLE BUS TRANSCEIVERS

242 INVERTED 3-STATE OUTPUTS

See page 6-87

QUADRUPLE BUS TRANSCEIVERS

&as  NC 1A 2A 3A

SN54L5242 (J, W) SN74L5242 {J, N)
NC--No internal connection

4A  GND

243 NONINVERTED 3-STATE OUTPUTS

See page 6-87

4 GND

SN54LS243 (J, W) SN74L8243 (J, N)
NC—No internal connection

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

244 NONINVERTED 3-STATE OUTPUTS

See page 6-83

Vec 28 w1 a4 2

283 ¥y 242
w0 vl le L

e
1% w L] L] fn

N
A& B

Y 4
16 A 2ve

™I O

SN54L.5244 (J) SN74LS244 (J, N)

TeExAs INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

ENABLE
&

OCTAL BUS TRANCEIVERS

245 NONINVERTED 3-STATE OUTPUTS

See page 7-349 SN54L.5245 (J) SN741.5246 (J, N)

BCD-TOSEVEN-SEGMENT DECODERS/DRIVERS

246 ACTIVE-LOW, OPEN-COLLECTOR, 30-V OUTPUTS

247 ACTIVE-LOW, OPEN-COLLECTOR, 15-V QUTPUTS

weits AT W wers
SN54246 (J, W) SN74246 (J,N)
SN54247 (J, W) SN74247 (J,N)

Sea page 7-351 SN64LS247 (J, W) SN74L5247 (J, N)
p—
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS. w T T e
[w] fw] [w] [n] [u] [n] [w][v]
248 \nTeERNAL PULL-UP OUTPUTS l—l | ﬁ _U__l.
' o ¢ urheons o A
249 opencoLLECTOR OUTPUTS Tr‘” [_Il
t 2 3 4 1] 1] 1 L)

o
N/ wEsT oY N
it

neoTS ot weuts

SN54248 (J, W)  SN74248 (J, N)

SN541L.5248 (J, W) SN74LS248 (J, N}
See page 7-351 SN54249 (3, W) SN74249 (J, N)

SN54LS249 (J, W) SN74LS249 (J,N)

DATA NPUTS DATASELECT

DATA SELECTORS/MULTIPLEXERS e s e
] ] [vw] [u]l ful fn][w
251 TRUE AND INVERTED 3STATE OUTPUTS 011 ul\ l ulz ]. |. J

OATA NPUTS outrurs

SN54251 (J,W)  SN74251 (J, N)
See page 7-362 SN54LS251 (J, W) SN74LS251 (4, N)
SN54S251 (J,W)  SN745251 (4, N)

TEXAs INSTRUMENTS ; 555
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL DATA SELECTORS/MULTIPLEXERS

2 5 3 3-STATE OUTPUTS

See page 7-369

outpu
CONTROL A DATAINPUTS ourPut
Vec 26 SELECT

5] Ja| 113] j12] In] Iwf e

2z 21 20 2¥

1 2 3 4 5 L] 7 [

OUTRUT B
CONTROL sELECT DATA INPUTS
1

SN54LS253 (J, W) SN74LS253 (J, N}

TPUT ,._r_\mrrru'r ,_r_\ ouTRT

QUAD DATA SELECTORS/MULTIPLEXERS

2 57 NONINVERTED 3-STATE OUTPUTS

Ve oomnm. 4A

wlsiuljuline 10 l
d L[] I I
G 4a 4B 4y 3a 38

3y

JA__ 1B Y 2A 2B 2V

T 1 1] |

1]]2 3 ‘ 5 ‘ 1018
SELECT 1A GND
INPUTS > ourrurs INPOTS Y outhur

SN54LS257A (J, W)  SN74LS257A (J,N)
SN548257 (J, W) SN74s8257 (J, N}

2 5 8 INVERTED 3STATE OUTPUTS

See page 7-372

See page 7-372
OUTPUT, ,_M_\ourruv ,_b-\ ourpur
QUAD DATA SELECTORS/MULTIPLEXERS ""’:°°’;’s"°““ 5 .

llllLT

G 4A 4B aY 3a

s ay

1A 1B 1y 2A 28 2Y

ITILT
17

1 3 5[16 8
SELECT JA_ 1B, GND
—— A%,
WPOTS ourvuv TNPOTS ouTrur

SN54LS258A (J, W)  SN74LS258A (J, N)
SN545258 {J, W) SN745258 {4, N)

EIGHT-BIT ADDRESSABLE LATCHES

259

See page 7-376

EN. DATA  ——OUTRUTS
Vec CLEAR ABLE IN Q7 06 G5 O4
[16 ] [os ] [ulf1a ][0z ]l

O] ]

WCLEARG D

]
©0_ a1 02 01 04 05 05 o7

TIL2 13 )]4 (]S 1018

A B C o a_ 0z o3 GND
LATCH SEL ouTPUTS

SN54259 (J, W) SN74259 (J,N)
SN54LS259 (J, W) SN74LS259 (J, N)

TEXAS INSTRUMENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL S-INPUT POSITIVE NOR GATES

Vi 1E 1D 2€ 20 2C 28
L] 13 12 n 10 9 L
—

See page 6-8 SN545260 (J, W) SN74S5260 (J, N)

2-8IT BY 4-BIT PARALLEL BINARY MULTIPLIERS

261

ouTPUTS

vce B2 Bl B0 M1 Mo @0 01

vz s a s (s 7[8
B3 B4 LATCH M2 04 ) ] GND
CONTROL

G QUTPUTS

See page 7-380
SN54LS261 (J, W) SN74LS261 (J, N)

QUAD COMPLEMENTARY-OUTPUT ELEMENTS

Vee 4 aw 4y 38 3a 3w 3v
z 6 5 6] Jis) f1a] J13f fe2] In| fw] |s
V23| s 8 7]
oW W 7R w3 oW

SN54265 (J, W) SN74265 (J, N)

See page 6-89

QUAD 2-INPUT EXCLUSIVE-NOR GATES WITH OPEN-COLLECTOR OUTPUTS

266

positive logic: Y = A (f) B=AB+AB | % '—gl

1 2 3 4 5 6 17
A 18 W 2Y 2A 28 GND

See page 7-386 SN541.5266 {J, W} SN74LS266 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

Vcc ADH ADI § DO1 DO2 DO3 DO4

2048-BIT READ-ONLY MEMORIES
Wi j]jn]jw]j9

270 OPEN-COLLECTOR OUTPUTS
512 4-B1T WORDS

VI2({3(14(IS[{B{{T7(]8

ADG ADF ADE ADD ADA ADB ADC GND

For more information contact the factory
SN545270 (J) SN74S270 (J, N)

vec  apW ADG ADF B2 %1 Dot DOo7 DOB DOS

2048-BIT READ-ONLY MEMORIES

271 OPEN-COLLECTOR OUTPUTS
256 8-BIT WORDS

D02 DO3 DO4
1 2 4 s L] ? ] »°
ADA ADB ADC ADD ADE DO1 DO2 DO3 DO4 GND

For more information contact the factory
SN545271 () SN748271 (J, N)

vee 0 70 60 6D 50 50 CLOCK
OCTAL D-TYPE FLIP-FLOPS 2 Jolw] [sl Jul o] {u}n
9 [0 o] o o
oK [ cx
273 COMMON CLOCK CLEAR CLEAR CLEAR
SINGLE-RAIL OUTPUTS
TLEA CLEAR CLEAR
cK o 3
b o o o b d
L

\
CLEAR 10 10 20 20 30 30 40 40 GNO

SN54273 (J) SN74273 (J, N)

Sea page 7-388
SN54LS273 (J)  SN74LS273 (J,N)
WORD B INPUTS ENABLE A BOUTPUTS
Vec ‘pgnd pam2 g &1 g T e s T e
4-BIT BY 4-BIT BINARY MULTIPLIERS. L SLISLISLIS LIS LIS LIS L S LI SRS
[ [ [ [ ]]
B2"3 B2 g2 EN AB2T ABZ™S ABZ™

274 3STATE OQUTPUTS
8-BIT PRODUCTS a2t 82"

SUB-MULTIPLE PRODUCTS
A a2m2  azvd B ABZ'_ABZ™ ABZ™2 AB2™Y

1 2 3 L] 1] L} 7 s L} w
A athoamd a2 ez > vt 7 9 ano

Seo page 7-391 WORD X INPUTS noins AsBOUTIUTS
SN54S5274 (J). SN74S274 {J, N)
5-58 TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

SLICE INPUTS SLICE AND CARRY OUTPUTS
o\ EN:
Vi 2 fl g Zml e e

7-BIT SLICE WALLACE TREES 8| (15| [1a] (aa] [e2] [n] [w0] ]9

[ T I T T 1
275 sstateouteuts S
LS Eand
2 ral 2 cz c2” ral
| 11 [ 1
1 2 3 4 5 s 7 L}
Ed r kd Ed c kS GND
SLICE
SLICE INPUTS CARRY IN INPUT
See page 7-391 SN54LS275())  SN74LS275 (4, N)

SN545275 (J) SN748275 (J, N)

QUAD J-K FLIP-FLOPS Voo 41 4K 4R 40 30 3R 3cK 3 PRESET
20([19 |jus]Jar[f16] 15| 1a]|e3|l12||n
T T T T T
K ]

276 SEPARATE CLOCKS
EDGE-TRIGGERING
COMMON DIRECT CLEAR AND PRESET

3 3||n0
CLEAR M 16K 1K 10 20 2K 2K 20 GND

See page 7-401 SN54276 (J) SN74276 (J, N)
4-BIT CASCADEABLE PRIORITY REGISTERS e T o A
wifujjelintjolfsifs
278 LatcHep DATA INPUTS AL
PRIORITY OUTPUT GATING X -
D3 D4 PO P Y4
V(l2(]3(|4([5(|6((7
\STROBE D3 D4 PO s\ P1 Y4 ; GND
INPUTS OUTPUTS
See page 7403 SN54278 (J,W)  SN74278 (4, N)

NC -- No internal connection

FUNCTION TABLE
- - Vi 45 4R 40 352 381 3 3q
QUAD S-R LATCHES INPUTS | OUTPUT 1] [1s] [w] [13] [12] ] 0] [s

: 5" R Q
279 H H| Q
DIODE-CLAMPED INPUTS H "
L
L

TOTEM-POLE OUTPUTS

L
H = high level H*
L = low level

Qg = the level of Q before the indicated input conditions were est T 2 3 n s s 7 T
‘Ihis ogtput fevel is pseudo stable; that is, it may not persist when the F W W o R ©® 18 e
S and R inputs return to their inactive (high) level,
TFor latches with double Sinputs: SN54279 (J, W) SN74279 (3, N)
4 .

H = both S inputs high
See page 660 L = one or both § inputs low SN54LS279 (J, W) SN74LS279 (J,N)

rTr

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

560

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

280

N-BIT CASCADEABLE

See page 7-406

1 2 3
G H, NC
INPUTS

4 5 [ 1

T T T GND
INPUT | EVEN  ODD

ouTPUTS

SN54L.5280 (J, W) SN74LS280 (J, N}

SN545280 (J, W)

SN745280 (J, N}

4-BIT PARALLEL BINARY ACCUMULATORS

281

15 ARITHMETIC/
LOGIC-TYPE OPERATIONS
LOGIC SHIFT (L OR R)
EXPANDABLE TO N WORDS

See page 7-410

FUNCTION SELECT  0n

DATA OUTPUTS

DATAIN RIN/ CONTROL
Ve ag ciock LouT ‘ase asy As2 M ‘e F1 F2 ¥3
24| f23f f22] |21 201 {19 " )4 L 15 14 13
— T T T — T
t—
1 | |
S0 51 52
< RINLO Fof~
F and ——=0
A e F1i—
F1 SIFT  Qa) —a1 A
f,  MaTRIX
a2
apf—
Fs urmo
0|
$1_so_mc

[

igtipkiptigiiplipgkintl
A Az, RST R REG LW/ A3
\——\ = CONTROL R DATA
DATAIN  REGISTER  RC  OUT IN
SELE

SN545281 (4, W)

TGN

SN74S281 (J, N)

4-BIT BINARY FULL ADDERS

283

See page 7-415

v B3 A1 33

| 115 1] 113

AL B4 14 e

12 1 0 L]

[ ]

B3 A3 23

8
»

AC B4 14

|

3
12 B2 A2 Bl

SN54283 (J, W}
SN54LS283 (J, W)
SN545283 (J)

5 s 7 8
Al 81 € GND

SN74283 {J, N)
SN74LS283 (J, N}
SN74s8283 (J, N)

284

EXPANDABLE FOR N-BIT-
BY-N-BIT MULTIPLICATION

USE ‘S274 FOR NEW DESIGNS

See page 7-420

4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH 285

USE ‘LS275/'S275 FOR LARGE MULTIPLIERS

niinjinjls

2 2B 2A 5\ 1D

WORD INPUTS

SN54284 (J, W}

1A 1B__1C, GND
WORD INPUTS

SN74284 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH ‘284

285

See page 7-420

EXPANDABLE FOR N-BIT-
BY-N-BIT MULTIPLICATION

USE 'S274 FOR NEW DESIGNS

USE ’L.S275/°S275 FOR LARGE MULTIPLIERS

WORD  ENABLE
INPUT
Vcc 2D ‘GA GB

Bl jupn

OUTPUTS

1{12]131]4
2C_ 28 7A, 1D
WORD INPUTS
SN54285 (J, W)

WORD INPUTS

SN74285 (J, N)

1024-BIT PROGRAMMABLE READ-ONLY MEMORIES

287

See Bipotar Mi

256 4-BIT WORDS
3STATE QUTPUTS

Data Book, second edition.

Vee ADH S2 §

1 DO1 DO2 DO3 DOA4

Bjspjupjujjzinfjuffe

VL2 3f{leffs[isfl7][]|8

ADG ADF ADE ADD ADA ADB ADC GND

SN548287 (J, W)

SN748287 (J, N)

(Redesignated TBP14510}

256-B1T PROGRAMMABLE READ-ONLY MEMORIES

288

See Bipolar Mi

3-STATE OUTPUTS

Data Book, second edition.

Vec ¥ ADE ADD ADC ADB ADA DOS

W] 5] 14t 13

2 Infl jw0] ls

001

S ADE ADD ADC ADB  ADA

D02 DO3 _DO4 005 008 D07

oos

Go1 002 D03 DO4 DO5 DOs BO7 GND

SN54288 (J, W)

SN745288 {J, N)

{Redesignated TBP18S030)

64-BIT RANDOM-ACCESS MEMORIES

289

OPEN-COLLECTOR OUTPUTS

Sea Bipolar Microcomputer Components Data Book, second edition.

Vec ADB  ADC  AD

D D4 Doa D3 BO3

A F W DY bo1 o2 D02 GND

SN545289 (J, W)

SN745289 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DECADE COUNTERS

2 9 0 DIVIDE-BY-TWO AND DIVIDE-BY-5.

See page 7-423

outPuUTS

SN54290 (J, W) SN74290 (J, N)
SN54L5290 (J, W) SN74LS290 (J, N)

4-BIT BINARY COUNTERS

2 9 3 DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT

See page 7-423

ourmuTs
INPUT INPUT
vee  Roz) Ron B A op

Wi 3] j2f In| Iw| fe 8

SN54293 (J, W) SN74293 (J,N)
SN54LS293 (J, W) SN74L8293 (J, N)

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

295

See page 7-429

outeurs

ouTPUT
vee “0a  ©s Oc 0D cLOCK CONTROL
w 3] {2 1 0 9 3
Os G

v
3 Qo ok

SERIAL \ A B T ©_, MODE GND
INPUT e st/ CONTROL
INPUTS

SN54LS295B (J, W)  SN74LS295B (J, N)

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

298

See page 7-432

OUTPUTS
WORD INPUT
Vcc Ga G8  Oc  Qp CLOCKSELECT C1

B W gujzpingrwgls

||ﬂz|‘|3[‘|4ns[‘|sn1na]'

B2 A2 Al B1 c2 P2 D1 , GND

a
DATAINPUTS

SN54298 (J, W) SN74298 (4, N)
SN54L5298 (J, W) SN74LS298 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS i’i'::v' R

Qu . WOW FlOF DIOp B/G CLOCK SR
L] n " 1% " 13 12 "

||

S Ow WOQW FQF D/Gp B/Ca

20

2 9 9 3STATE OQUTPUTS

o—Tg]=

S0 SR
G Gl0a E0E Cloc A0 On' cuean
1 2 3 4 5 L} 7 1w
s 1 B2, Glog €0 OO AGA Oa ClEaR GND
ouTRUT
CONTROLS
SN54L.5299 {J) SN74LS299 (J, N}
SN545299 (J) SN74S299 (J. N)

See page 7-437

256-BIT RANDOM ACCESS MEMORIES

DATA WRITE
VCC ADC ADH INPUTENABLE ADG ADF ADE

301 256 1-BIT WORDS
OPEN-COLLECTOR QUTPUT

SN548301 (J, W)  SN74S8301 (J, N)
See Bipolar Microcomputer Components Data Book, second edition.

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS

3 2 3 3-STATE OUTPUTS

swiet suer
Fr AiGHT
vce S SL O wWou Flos Dip BA0g CLOCK SR

0 nlin ” " 1% " 13 2 "

1

o s

G WCn Fior O/op B

G GG €l C/ac  Aloa Ol CLEAR

% O &7, Clag G Coc ARa Oa CLEAR OND

cotRous
SN54LS323 {J) SN74LS323 (J,N)

See page 7-443

TEXAS INSTRUMENTS 5.63

INCORPORATED
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL BUFFERS/LINE DRIVERS

See page 7-445

SN74S344 (J, N}

340  3s7aTE InvERTED OUTPUTS n
> / / /
4}( dddd
-
1HeHsH«FAsHAsHFsHsH»
1G 1A 2va 1A2 2Y3 1A3 Y2 1A4 Faal GND
See page 7-445 SN74S340 (J, N)
OCTAL BUFFERS/LINE DRIVERS
VCC 2G 1v1 244 1v2 2A1 173 242 1Y4 2A1
31 3-STATE NONINVERTED QUTPUTS v} i |m)] {w] j15} [W)] B} {12} |0
- / / /
TH2HsHeHsHsH HsHe[iw
W6 14 Fall 1A2 2Y3 1A3 v2 1a4 2 GND
Sea page 7-445 SN74S341 {J, N)
OCTAL BUFFERS/LINE DRIVERS
Vee 2G Y1 2A4 1Y2 2A3 1Y3 2A2 14 2A1
344  ;s7TATE NONINVERTED OUTPUTS 0] {nl {w] Io]| [w| ji5] [w] [n] {n] v
I=y
> / / /
0 dddd
L
HeHsH«HsHsHFsHeFw
16 1A1 2v4 1A2 2v3 1A3 2yv2 1A4 kaal GND

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-LINE TO 3-LINE PRIORITY ENCODERS ouTPUTS INPUTS
ouTPUT
1 A0

348 3-STATE OUTPUTS

INPUTS ouTPUTS

See page 7-448 SN54LS348 (4, W) SN74L8348 (J, N}

DATA INPUTS

DUAL 8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

3 51 3STATE OUTPUTS
4 COMMON DATA INPUTS

SELECT INPUTS DATAINPUTS

See page 7-451
¢ page SN74351 (N)

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS STROBE A DATA INPUTS
Ve 26 SELECT

wlsffufjupjrjnjpnfls

OUTPUT
2y

3 52 INVERTING VERSION OF ‘LS153

STROBE B OUTPUT GND
1G  SELECT DATA INPUTS w

See page 7-454 SN54LS352 (J, W) SN74L8352 (J, N)

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS v
CONTROL A
Vee 2G_ SELECT

3 5 3 3-STATE OUTPUTS
INVERTING VERSION OF ‘LS253

UTFUY B OUTPUT GND
CONTROL seLecT DATA INPUTS v
See page 7-457 SN541L.5353 (J, W) SN74LS353 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

HEX BUS DRIVERS

3 65 NONINVERTED 3-STATE OUTPUTS
GATED ENABLE INPUTS

See page 6-36

1 2 3 4 5 J 7 J
& 1A v 2a 2y 3A ¥ GND

SN54365A (J, W)
SN54LS365A (J, W)

SN74365A {J, N)
SN74LS365A (J, N)

HEX BUS DRIVERS

366 INVERTED 3-STATE OUTPUTS
GATED ENABLE INPUTS

See page 6-36

vee 82 6A (24 54 sY 4a ay

&1 1\ v 24 2v 3a v GND

SN54366A (J, W) SN74366A (J, N)
SNS4LS366A (J, W) SN74LS366A (J, N)

HEX BUS DRIVERS

3 67 NONINVERTED 3-STATE OUTPUTS
ORGANIZED TO FACILITATE
HANDLING OF 4-BIT DATA

.See page 6-36

& i v 2a 22 3 ¥ GND

SN74367A (J, N)
SN74LS367A (J, N)

SN54367A (J, W)
SN54LS367A (J, W)

HEX BUS DRIVERS

3 6 a INVERTED 3-STATE OUTPUTS
ORGANIZED TO FACILITATE
HANDLING OF 4-BIT DATA

See page 6-36

1 2 L) 4 1] ] 1 J
& A v 24 2y 34 ¥ GND

SN54368A (J, W) SN74368A (J, N}
SN54LS368A (J,W) SN74LS368A (J, N)

TEXAS INSTRUMENTS

INCORPORATED ’

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

2048-BIT READ-ONLY MEMORIES Vec ADM 401 § DO1 DOZ DO3 DOM
IO NN EE

370 612 4-BIT WORDS
3STATE QUTPUTS

VT2 314 lisyisefl?

ADG ADF ADE ADD ADA ADB ADC GND

For more information contact the factory
SN548370 (J} SN74S8370 (3, N)

VCC  ADW ADG ADF B2 51 pos DO7 DOs DOS

2048-BIT READ-ONLY MEMORIES 200 vf w} jo} jwl jw] juf v} (2] 0
371 256 8-BIT WORDS ! - ! ‘_Q_' P D°|1 WI!
3STATE OUTPUTS
A DOs
B c o E D01 DO2 DO3 0O4

1 2 3 4 5 ] 7 L Umk ]
ADA ADB ADC ADD ADE DO1 D02 003 DO GND

For more information contact the factory SN54S371 (9) SN74S371 0, N)

OCTAL D-TYPE LATCHES

373 3-STATE OUTPUTS 3 z 5 .
COMMON OUTPUT CONTROL H H m E

COMMON ENABLE
I_|

LN = W
vHzs{afisTeTrTs]{s][]w
OUTMIT 10 "0 o £l n 0 40 “ GND

SN54LS373 (J) SN74LS373 (§,N)

See page 7-471 SN54S373(J)  SN74S373 (4, N)

W@ e 0 sa cLock

OCTAL D-TYPE FLIP-FLOPS

374 3STATE QUTPUTS v = 7 3
COMMON OUTPUT CONTROL o ﬁ H H

COMMON CLOCK
71

o5
DiEhEER
= %

@ GND

SN54LS374 () SN74LS374 (J, N)
See page 7-471 SN54S374 (J) SN74S374 (J, N)

TEXAS INSTRUMENTS 5.67

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT BISTABLE LATCHES

375

See page 7-478

NABLE
b

1 2 3 4 5 ] 7 1
10 ENAGLE 20 28 0 GND

SN54L.8375 (J, W) SN74LS375 (J, N)

QUAD J-K FLIP-FLOPS

376 COMMON CLOCK
COMMON CLEAR

Sea page 7-479

Ve 8 & 4« s K ook
8] {15] fwa] {13 fiz] [n] ] ]9
1= = 2=}
5
i

OCTAL D-TYPE FLIP-FLOPS

n

SINGLE-RAIL OUTPUTS
COMMON ENABLE
'COMMON CLOCK

See page 7-481

SN54L5377 (J) SN74LS377 (J,N)

HEX D-TYPE FLIP-FLOPS

378

SINGLE-RAIL OUTPUTS
COMMON ENABLE
COMMON CLOCK

See page 7-481

fSle 0 0 0 2 ® w0 o

SN54LS378 (J, W) SN74LS378 (J, N)

TExAs INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUAD D-TYPE FLIP-FLOPS

Ve 86 a3 0 30 35 30 CLOCK

379 DOUBLE-RAIL OUTPUTS = =t
COMMON ENABLE S o o e
COMMON CLOCK

ok ° ° &
5o o &

VL2 3 4 Ls[s]f?]]8

eNABLe 10 10 10 20 20 20 GNO
T
See page 7-481 SN54LS379 (J, W) SN74L5379 (J, N)
weuts outeuTs
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS vee Bz m o m w0 S m w

2 n

nlin 1 Wil jis)| [u] 0] 12
3 81 8 BINARY FUNCTIONS AT 81 A 8 ¢ PG F
USE ‘S182 FOR LOOK-AHEAD CARRY

B s @ m s s ke
1 2 3 4 5 1 L] L] »
W W W™ W W W w, W W ow
WuTs outhuTs
See page 7-484
SN545381(J) SN74S381(J, N)
QUAD 2-INPUT EXCLUSIVE-OR GATES vee

e
386 5] L]

POSITIVE LOGIC:

Y=AoB=AB+AB ,T._‘D-‘ l<]5‘
1 2 3 4 1 [} 7
e

See page 7-487 SN54L.5386 (J, W) SN74L8386 (J, N)

1024-BIT PROGRAMMABLE READ-ONLY MEMORIES

Vec ApH 52 §1 D01 DO2 DO3 D04

Wyl jfrjujjwogle

387 .256 4-BIT WORDS
OPEN-COLLECTOR OUTPUTS

P2 fp3gjafisyisfjryis

ADG ADF ADE ADD ADA ADB ADC GND

SN54S8387 (J, W) SN74S387 (J, N)
(Redesignated TBP14SA10)

See Bipolar Micr C Data Book, second edition.

TEXAS INSTRUMENTS 5.69
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL DECADE COUNTERS

390

See page 7-489

BI-QUINARY OR BCD SEQUENCES

2 outPuT
Ve 2A  CLEAR 20p

wl 15| fw] |13

28

eudan

12

ox
CliAR 8

o

Oc Qo

1 2 L) 4

A T G
CLEAR OUTPUT

SN54390 (J,W)
SNS54LS390 (J, W)

] 7 3

B (08 10c_ 100, GND

OUTPUTS
SN74390 (J, N)
SN74LS390 (J, N)

DUAL 4-BIT BINARY COUNTERS

393

See page 7-489

ouTPUTS

7 e A
vec  2a  ciear /20 208 z0c 200

" 3

n 0 9 ]

cLean
Oa

0a O Op
cLEAR

O O __ Op

1 2

v
cLeAR

SN54393 (J, W)

3

oA

4 5 U U
308 10C__ 100, GND

outPuTs

SN74393 (J, N)

SN54LS393 (J, W) SN74LS393 (J, N)

4-BIT UNIVERSAL SHIFT REGISTERS

395

3-STATE QUTPUTS

See page 7-496

cASCADE
outPuT
' og

oyTPyT
CLOCK CONTROL

CLEAR SERIAL
INPUT

SNG4LS395A (J, W)

PARALLEL INPUTS

SN74LS395A (J, N)

QUAD 2-INPUT MULTIPLEXERS WITH

DOUBLE-RAIL OUTPUTS

398

See page 7-499

STORAGE

ws e
9 Ta 0w a2 e s U %
L L T T T T 1 1
1 2 3 4 5 L} ? L} L) »
NoRD 0y Ty s a2 B2 B & 05 GND

SN54L5398 (J)

SN74LS398 {J, N)

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

Vec Op o1 D2 €2 ¢l Q¢ CLOCK
399 SINGLE-RAIL OUTPUTS wifs{uwljal2]nfjnl]s

| 1 11

Gy D01 bz €z © O

ws ck<—

a3 fj4flsyieqi?(is

WORD Q, a1 A2 B2 B GND
seLect A O

See paga 7499 'SN54LS399 (Jw) SN74LS399 (J, N)

MULTI-MODE BUFFERED 8-BIT LATCHES

INTER- DATA INPUTS AND OUTPUTS

vec ouT [N OUT N OUT IN OUT IN DUTCLEAR SEL2

412 3STATE OUTPUTS 24423122} 21 20119 | {18 {17 | 16} 15} {14 [~ 13
DIRECT CLEAR l ] T i I I I ‘ 1
TR

INT Dig DO8 DI7 DO7 Dié DO6 Di5 DOS

M DIl _DO1 DI2_DO2 DI3 DO3 DI4 DO4 STB

T I T T T T T 1T

V)12 (3] |4 |5 16) |71 18] {9] pof m} |n2
SEL1 MGDE (N GUT N OUT N OUT N _OUTSTAGBE GND
CONTROL

DATA INPUTS AND OUTPUTS

Sea page 7-502 SN54S412 (J) SN745412 (J,N)

QUAD GATES

Vee  4C 4A 4y € 3A 3Y

425 3STATEOUTPUTS [u] [o]ln] [n] [e]{s] [s]

ACTIVE-LOW ENABLING E

positive logic: Y = A

SN54425 (J, W) SN74425 (J, N)

See page 6-33

TEXAs INSTRUMENTS 571

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUAD GATES

42 6 3-STATE OUTPUTS
ACTIVE-HIGH ENABLING

positive logic: Y = A

See page 6-33

SN54426 (J, W) SN74426 (J, N)

SYSTEM CONTROLLER FOR 8080A
42 8 BIDIRECTIONAL DATA PORTS

438 BIDIRECTIONAL DATA PORTS

See page 7-514

BIDIRECTIONAL DATA PORTS
oW ioR WTA D6 os o1 00
Ve MEmw MEWR BUSEN D86 DBS DB1

cc
_IZB”Z7HZELI25 24 |23 22 21”20“19”18“17' 16115

1112113041616 71818 [Qo[i1p2r3ra

§Ts18 WR o84 pa7 D83 DB2 DBO
HLDA DBIN | 04 o7 03 D2 GND ,

BIDIRECTIONAL DATA PORTS

SN745428 (N)
SN745438 (N)

QUAD TRIDIRECTIONAL BUS TRANSCEIVERS

440 OPEN-COLLECTOR NONINVERTED OUTPUTS

441 OPEN-COLLECTOR INVERTED OUTPUTS
442 3-STATE NONINVERTED OUTPUTS

843  3sTATE INVERTED OUTPUTS

444  3STATE INVERTED AND NONINVERTED OUTPUTS

448  0PEN-COLLECTOR INVERTED AND NONINVERTED OUTPUTS

See page 7507

= U
B1
c1
c2
B2
B3
c3
c4
B4

GND

SN54LS440 (J)  SN74LS440 (J,N)

SN54LS441{J)  SN74LS441 (J,N)

SN54L5442 (J) SN74L5442 (J, N)

SN54LS5443 (J) SN74LS443 (4, N)

SN54LS444 (J)  SN74LS444 (), N)

SN54LS448 (J)  SN74LS448 (), N)

ElE = EERE
CIEIEIENEEEEEE]

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

PROGRAMMABLE READ-ONLY MEMORIES
256 8-BIT WORDS

470 OPEN-COLLECTOR OUTPUTS

471 3-STATE OUTPUTS

See Bipolar Mi puter Comp Data Book, second edition.

veC  ADM  ADG  ADF B2 $1 Dos DO7 DOS DOS
) |wi 1w o] {w| ] iu] |}l in
T
g [ [

LRI s Dos 007 D06

A oos

s 3 3 E D01 002 D03 DO
t H 3 4 § L] s n

ADA ADB ADC ADD ADE DO1 DOZ DO3 DO4 GND

SN545470 (J) SN74S470 (J,N)
(Redesignated TBP185A22)

SN548471 (J) SN7458471 (J,N)
(Redesignated TBP18522)

PROGRAMMABLE READ-ONLY MEMORIES

472 3-STATE QUTPUTS

473 OPEN-COLLECTOR OUTPUTS

See Bipolar Microcomputer Components Data Book, second edition.

Vcc  ADI  ADH  ADG  ADF
29 19 n ” 18

8 DQ7 DO6 006
3] 12 n

AD AD AD 8 D07 D06

AD A 005

ADC__ADD ADE DO1

I

1 2 3
ADA ADB ADC ADD ADE Do D02 003 DO4 GND
SN545472 (J) SN745472 (J, N)
{Redesignated TBP18S42)
SN545473 (J) SN745473 (J, N)
(Redesignated TBP185A42)

PROGRAMMABLE READ-ONLY MEMORIES
474 3-STATE OQUTPUTS

475 OPEN-COLLECTOR OUTPUTS

See Bipolar Mi p Comp Data Book, second edition.

Vec AD! Nc Z1 32 s34 DOB DO7 DO6 pO5 004

ADH ADG ADF ADE ADD ADC AGSB ADA DO1 DO2 D03 GND

SN545474 {J) SN745474 (J,N)

(Redesignated TBP18S46)
SN545475 {J) SN745475 {J, N}

{Redesignated TBP18SA46)
NC — No internal connection

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT SLICE PROCESSOR ELEMENTS

481

AP Aop cco we
B0 B0 oK NPT AD '3 ADOP 1 ADP /OV WC DOP DOPY ©0P 3 pogeL 1 LFT WALFT
SEL B [ oo 2 z RA

B)/O1 BI/G0 €K DOP 1 DOP 2 DOP 3 DOSEL DOSEL XWR XWR WRRT
z ] E] 1 RT LFT

BI/O
SEL WRLFT

BWR

orS op8 oP9 OP4 Tin POS G/AG P/LG Tout EQ

|1

01w W AT0 2 oP3 Vee OF5 oPg ™ GAe Cout OWR
03
SN74LS481 (J)
. SN745481 (J)
Sea Bipolar Micr C ts Data Book, second edition.

4-BIT-SLICE EXPANDABLE CONTROL ELEMENTS

SEL INPUTS OUTPUTS
,__X_| —————
ck Tss s6' cr"Fo w1 F2_F3' A0

482 CASCADABLE TO N-BITS

S3__Cout Cin_ S1 _S2 A3 A2 A1

I I I O N

1 2 3[4 5 6 7 8 9 ([0

53, Cout Can (S) $25 (A3__ A2 Aly GND
SEL INPUTS SEL INPUTS INPUTS
SN548482 (J) SN74s482 (4, N)

See Bipolar

p Ci Data Book, second edition.

DUAL DECADE COUNTERS

490

00 2 ouTPUTS
2 2 our  SET-
vee CLOCK CLEAR Put  Tos 7208  2ac  20p

109 outPuTS

SN54480 (J, W) SN74490 (J, N)
SN541.5490 (J, W) SN741S490 (J, N)

See page 7-520

574

TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

VOLTAGE-CONTROLLED OSCILLATORS

6 24 TWO-PHASE OUTPUTS © FREQ v z
ENABLE CONTROL Vcc CONTROL NG NC_ NG Vgc  OUTRUT
L2 i " n 9 3

RANGE CONTROL

FREQ
conTROL

— {RANGE v
Coxt O

1 2 3 4 § L] 7
© RANGE CX1 CXZ ENABLE vy GND.
GND

ouTPUT

See page 7-460 SN54LS624 (J, W) SN74L.S624 {J,N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

62 5 TWO-PHASE QUTPUTS 2z 2v 2FREQ 20 28
Ve OUTPUTOUTPUT 2CX1  2CX2CONTROL Vee  GND

1% 15 {14] {13 112 n 10 L)

1 2 3 4 5 ] 7 L)

X1 1CX2 1FREQ 18 16
cof

N
NTROL Vg GND

D 1z v
OUTPUT OUTPUT

See page 7-460 SN54L8625 (J, W) SN74LS625 (J,N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

626 TWO-PHASE QUTPUTS
ENABLE CONTROL 2 v 2 2FREQ  1FREQ
Vce  OUTPUT OUTPUT ENABLE 2CX1  2CX2 CONTROLCONTROL
18 15 1® 2 12 n 10 )

111Xz @ )

GND 1z v 1
OUTPUTOUTPUT ENABLE Veo  GND

See page 7-460 SN541.5626 (J, W) SN74LS626 (J, N}

TEXAS INSTRUMENTS 5.75
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

627

See page 7-460

DUAL VOLTAGE-CONTROLLED OSCILLATORS

2© 2¢req

20 2v
Voc Ve CONTROL 26Xt 2CX2  GND  OUTPUT

1 2 3 4 5 . 7
FREQ 10X1 10Xz 1 W
L

GND

19 1 =}
Vee CONTRO GND OUTPUT

SN54LS627 (J, W) SN74L8627 {J, N)

6 2 8 "TWO-PHASE QUTPUTS
ENABLE CONTROL
RANGE CONTROL

See page 7-460

VOLTAGE-CONTROLLED OSCILLATORS

EXTERNAL TEMPERATURE COMPENSATION

© fREQ Raxt 2
VEe CONTAOL oAy NC_ Vec  OUTPUT
| lul |2 n L 9 1]

FREQ
conTROL

nanGE
ot N

1 2 3 4 § ] 7
© RANGE CX1 CXZ ENABLE y _ GND
aND ouTPUT

SN54LS628 (J,W)  SN74LS628 (J,N)

6 29 ENABLE CONTROL
RANGE CONTROL

See page 7-460

DUAL VOLTAGE-CONTROLLED OSCILLATORS

o 2 2Ce 2 2v
Voc Voo RANGE A ENABLE OUTPUT GND
J|ll_]ul_]ul_lul_]|z|,_]n]_lnl_] IL

B 1 T N — 1 W

RANGE ENABLE OUTPUT GND
FREQUENCY Coxt
CONTROL

<]

SN54L5629 {J, W) SN74LS629 (J, N)

- TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

16-BIT ERROR DETECTION/CORRECTION CIRCUITS

6 3 0 3STATE OUTPUTS

631 OPEN-COLLECTOR OUTPUTS DEF E U 2 VCC
[ oso [2] 7] seF
os1 [3 26] st
- % = }CONTROL
o83 [5] 24] cso
pss [6] 23] ce:

DATA J DB5 IZ E ce2 CHECK
BITS oes [8] 21] cB3 BITS
os7 [9] 20] cB4
oes [io] [19] css
pso [11] 18] D815
oo [i2] [17] o814 Q pata
(o811 [13] 6] oe13 ( BITS

anD [14] [15] oB12

SN54LS630 (J) SN74LS630 (N}
SN54LS631 (J) SN74LS631 (N)

See page 7-465

4-BY-4 REGISTER FILES

WRITE SELECT ENABLE  OUTPUTS
DATA

670 3-STATE OUTPUTS v DV W, Wg  WRITE READ 01 07
SIMULTANEOUS READ/WRITE s I[s 114 113 lf IE ? ]
EXPANDABLE TO 1024 WORDS N D W W | J

02 a2
’, D3 04 Ay Ry 04 @3
LI T T T 1

NIESIERIEN IR IR

©7__D3 08 5 R 0a_ 01, GNO

DATA READ SELECT OUTPUTS

See page 7.526 SN54LS670 (J,W)  SN741S670 (J,N)

TEXAS INSTRUMENTS 5.77

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 545
74 FAMILY SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 74S
‘LS00, ‘S00, "S04,
‘00, ‘04, ‘HOO, 'HO4, ‘L00, ‘LO4, ‘LS04, “LS10 '$10. 520, UNIT
‘10, ‘20, '30 ‘H10, ‘H20, "H30 | ‘L10, °L20, 'L30 ‘ 4 ‘ :
°LS20, 'LS30 ’'S$30, ‘'S133
MIN NOM MAX|{MIN NOM MAX|MIN NOM MAX |MIN NOM MAX [MIN NOM MAX
54 Family 45 5 55| 45 5 55| 45 5 55| 45 5 55| 45 5 55
Supply voltage, Voo ~ v
74 Family 4.75 5 525|4.75 5 5.25 |4.75 5 5.25 [4.75 5 6.25 [4.76 5 525
_ ) 54 Family —400 -500 —-100 —400 ~1000
High-level output current, IgH - BA
74 Family —400 -500 -200 —400 -1000
54 Family 16 20 2 4 20
Low-level output current, Ig mA
74 Family 16 20 36 8 20
. . 54 Family —55 125 | -55 125 | -55 125 | 55 125 | 55 125 |
Operating free-air temperature, T - c
74 Family 0 70 0 70 0 70 0 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 53H SERIES 54L SERIES 54LS SERIES 54S
SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 748
TEST g o e
PARAMETER FIGURE TEST CONDITIONS? ‘00, ‘04, 'HOO, "H04, °L00, "LO4, 'Lso:s?féw -2(:2' ,:M’ uNItT
*10,°20,°30  ['H10, "H20, "H30 | “L10, 'L20, 'L30 ’ ‘ - 520,
‘LS20, 'LS30 'S30, ‘'S133
MIN TYPE MAX [MIN TYP! MAX|MIN TYPI MAX|MIN TYPE MAX [MIN TYPI MAX
Vi High-level input voitage 1,2 2 2 2 2 2 \
v Low-level input voltage 12 [54 Famity 0.8 0.8 0.7 0.7 o8|
w-level In| Vi M
L put volteg [74 Family 0.8 0.8 0.7 0.8 0.8
VK Input clamp voltage 3 Vec=MIN, 11 =§ -1.5 —15 -15 -1.2] v
R Vee = MIN, V| = Vi max.]54 Family 24 34 24 35 24 33 25 3.4 25 34
VoH High-level output voltage 1 - v
I0H = MAX 74 Family 24 34 24 35 24 3.2 27 34 27 34
54 Family 02 04 02 04 0.15 03 025 04 05
Ve = MIN, | ToL = MAX
VoL Low-level output voltage 2 Vin=2V 74 Family 02 04 02 04 02 04 025 05 05| v
oL =4mA Series 74LS 0.4
b t it at V=55V 1 .1
" npu. curre-n a a Vee = MAX ] 1 0. 1 mA
ﬂ\aXImvl.l_'!I_lun;t)QIt‘age Vi=7Vv 0.1
ViH=24V 40 50 10
Iy4  High-level input current 4 Vee = MAX uA
Vig=27V 20 50
Vi =03V -0.18
1L Low-level input current 5 Vee = MAX ViL=04V -1.6 -2 -04 mA
Vi =05V -2
Short-circuit 54 Family -20 -55 |—40 —-100} -3 —-15} —20 —100 { —40 —-100
los 6 Vee = MAX - mA
output current® 74 Family —-18 -55 |-40 -100{ -3 -15| -20 —-100{ —40 -100
Icc  Supply current 7 Voo = MAX ee table on next page mA

tEor conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at Vg =5V, Ta = 25°C.

Iy = —12 mA for SN54°/SN74’, —8 mA for SN54H’/SN74H’, and —18 mA for SNS4LS’/SN74LS’ and SN54S5'/SN74S’,
*Not more than one output should be shorted at a time, and for SN54H’/SN74H’, SN54LS'/SN74LS’, and SN54S’/SN74S’, duration of short-circuit should not exceed 1 second.

S1NdLNC 310d-W3101 HLIM SHILHIANI ANV SILVI ANVN-IAILISOd
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supply current{

switching characteristics at Vgg =5 V, TA =25°C

€9

iccH (mA) IceL (mA) Icc (mA) lp!_H (ns) . tP,HL {ns} .
TYPE | Total with outputs high | Total with outputs low Average per gate TYPE TEST Pmpaga'vlon delay time, P-ropagauon delay time,
(50% duty cycle) CONDITIONS# low-to-high-level output high-to-low-level output
TYP MAX TYP MAX Tvyp MIN TYP MAX MIN TYP MAX
‘00 4 8 12 22 2 ‘00, '10 11 22 7 15
‘04 6 12 18 33 2 ‘04, 20 CL=15pF, Ry =4000 12 22 8 15
10 3 6 9 16.5 2 30 3 22 8 5
20 2 4 6 " 2 "HOO 5.9 10 6.2 10
30 ! 2 3 6 2 *Hoa 6 10 65 10
"H0D 10 1638 26 40 45 o CL-25pF, L2800 =0 o o3 o
Wo | s v | we o | oas D CHNT T,
"H20 5 84 13 20 a5 H30 58 10 8.9 12
. ‘L0O, 'LO4,
"H30 2.5 4.2 6.5 10 4.5 “L10, L20 CL - 50 pF, Ry - 4 k&2 356 60 31 60
ool I IR R C— a—
) ' : ‘LS00, ‘LS04
‘L10 0.33 0.6 087 1.83 0.20 'LS10, 'LS20| CL = 15pF. R =2k 9 15 10 15
o IR O B C— ra—
. i 'S00,’S04 | €y =15pF, Ry =280 0 3 4.5 3 5
‘SN74L3O 0.11 0.2 0.29 0.51 0.20 '$10, '520 €\ —50pF, RL-2800 75 S
'tzg: ?:: ;j ;Z Z:Z g:: 530, 5133 L _190F, R~ 2804 4 5 45 !
' C_L=50pF, R_=2809 5.5 6.5
‘Ls10 0.6 1.2 1.8 3.3 0.4
‘LS20 0.4 0.8 1.2 2.2 0.4 #1Load circuits and voltage waveforms are shown on pages 3-10 and 3-11.
‘LS30 0.35 05 0.6 1.1 0.48
‘S00 10 16 20 36 3.75
‘S04 15 24 30 54 3.7
‘s10 1.5 12 15 27 3.75
'S20 5 10 18 3.75
'$30 3 5 5.5 10 4.25
'$133 3 5 5.5 10 4.25
fMaximum values of Icc are over the recommended operating ranges of Vo and T typical valuesareat Vec =6V, Ta = 25°C.
schematics (each gate)
vee
" 2 . 1530 7u
FFFFFFFFFFFFF
RS TRR PR T T S P S o
c—-—41d [N
° Ce LT e v
e Tyrse — i
. .—L‘;:‘:-« 4:~—|~~———§< 4} :
L P i
CIRCUIT R [ R2 | R3 | R4 —ff A'f'i* 1
“00,"04,°10, 20, ‘30 awl1exf130 ] 1k
'L00, 104, 'L10,°L20,°L30 [ 40 & | 20k{ 500 |12k

‘00, ‘04, 10, '20, "30
‘LO0, ‘L04, "L10, "L20, "L30, CIRCUITS
input clamp diodes not on
SNB4L’/SN74L’ circuits.

‘LS00, ‘LS04, "LS10, 'LS20,

. ‘LS30 CIRCUITS
The 12-k§2 resistor is not on 'LS30,

Resistor values shown are nominal and in ochms.

‘S00, 's04, 'S10, 'S20,

"HO0, 'HO4, 'H10, 'H20, 'H30 CIRCUITS
‘$30, 'S133 CIRCUITS

S1Nd1N0 310d-W3101 HLIM SHILHIANI ANV SILVI ANVN-IAILISOd
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 545
74 FAMILY SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 745
“01, 03, “HO1, ‘LS01,°LS03, 's03,
Lo1, .03 LS01, ‘LS03 503, UNIT
'05, °12,"22 *HO5, "H22 °LS05, °LS12, ‘LS22 'S05, ‘522
MIN NOM MAX | MIN NOM MAX | MIN NOM MAX | MIN NOM  MAX | MIN NOM MAX
Suomy voltage, V 1 54 Family 45 5 55| 45 5 55| 45 B 55| 45 5 65| 4.5 5 55]
voltage,
upply voliage, e [7aFamity [ 475 5 525|475 5 525475 5 525 a5 5 525|475 5 525
High-level output voltage, VOH 5.5 5.5 5.5 5.5 5.5 \4
Lowdevel N o 54 Family 16 20 2 4 20 A
i 9
owlevel output current, loL. 74 Family 16 | 20 36 8 20| ™
Ooorativs free-air temperatore. T 54 Family 65 125 | —55 125 | —65 125 | —55 125 | —65 [EEH [
perating P - 1A 74 Family 0 0] o 70| o 701 o 0] o 70
electrical characteristics over reccommended operating free-air temperature range {unless otherwise noted)
SERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 54§
TEST SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 748
PARAMETER TEST CONDITIONS? ‘01,'03, "HO1, ‘LS01,LS03, 'S03, uNIT
FIGURE ‘L0, °L03
'05,°12,°22 *HOS, "H22 ‘LS0S, ‘LS12, 'LS22 'S05, '§22
MIN  TYPE MAX | MIN  TYPE MAX | MIN TYPF MAX | MIN TYPI MAX | MIN TYPI MAX
High-level
v ! 1,2 2 2 2 2 2 v
input voltage
N Lowlevel 12 T 54 Family 0.8 0.8 0.6 0.7 os |
't input voltage ’ [ 74 Family 0.8 08 06 08 08
Input clamp
v Vee = =3 - —1. -1 —1.
K voitage 3 cc-MIN, = § 15 15 15 12 v
High-level
1 Vee = Vi =V =5.
10 umut carrent cC=MIN, Vj_=V)_ max, Voy=55V 250 250 50 100 250 | wA
654 Famil .2 4 . . . . . . .
Lovelevel Voo -MIN, |lot - mAX emily 0. 0 02 04 0.15 0.3 0.25 0.4 0.5
VoL 2 74 Family 02 04 02 04 0.2 04 0.35 0.5 05| Vv
output voltage ViH=2V -
1oL = 4mA Series 74LS 0.25 0.4
input current Vi=55V 1 1 0.1 1
Iy at maximum 4 Ve = MAX mA
input voltage V=7V 0.1
Highlevel Vi =24V 4
1y Pigieve R Voe - MAX H 0 50 10 uA
input current ViH=27V 20 50
ViL=03V —0.1
' Lowlevel 5 Vee = MAX vIL 0.4V 16 2 2= 04
L inputcurrent ce= Lo — - - mA
Vi, =05V —2
lcc  Supply current 7 Vee = MAX See table on next page mA

}All typical values are at Veg = 5 V, Tp = 25°C.

oL

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

§l| = —12mA for SN54'/SN74’, —8 mA for SN54H'/SN74H’, and —18 mA for SN64LS'/SN74LS’ and SN548°/SN74S".

S1NdLNO H013371103-N3d0 H1IM
SHILY3IANI ONV S31VI ANVN-IALLISOd
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supply current{

schematics (each gate)

vee
Icc (mA)
1 A) IgcL (mA)
Tvee| T CiH (m nian | Total C'ChL ™ I Average per Gate
otal with outputs hig otal with outputs low (50% duty cycle) INP:JTS
TYP MAX TYP MAX TYP B ‘.L OUTPUT Y
‘01 4 8 12 22 2 Cem—— b g4
‘03 4 8 12 22 2 D — — — —
. GND
05 6 12 18 33 2 o
‘12 3 6 9 16.5 2 '01,703,05,'12,'22| 4x |16k | 1k
22 2 4 6 1 2 "HO1, "HO5, 'H22 28k 760 | 470
'HO1 10 16.8 26 40 4.1 ’01,°03, ‘05, *12, "22, "HO1, "HO5, ‘H22 CIRCUITS
'HO5 16 26 40 58 4.67
'H22 5 8.4 13 20 4.1 17k
'LO1 0.44 0.8 1.16 2.04 0.20 npuTS ”
'Lo3 | 044 0.8 1.16 2.04 0.20 N ¢
'LS01 0.8 16 2.4 4.4 0.4 °“t"‘r B Gsavtuin 8k
o-td LT iR
1s03| o8 16 2.4 4.4 04 ; T:r R T
so5| 1.2 24 36 6.6 0.4 b 7‘* ! outeuT
‘LS12 0.7 14 18 3.3 0.42 : [ ! *
1522 04 0.8 1.2 2.2 0.4 i 3 4
'S03 6 13.2 20 36 3.25 : : il P
'S05 9 19.8 30 54 3.25 |1
522 3 66 10 18 3.25 7!* :
_ﬂ Maximum values of Icc are over the recommended operating ranges of Vee | * 5k

and TA; typical values areat Vg =5V, Ta = 25°C. —b

switching characteristics at Vg =5V, Ta = 25°C

"

‘LS01, ‘LS03, 'LS12, 'LS22 CIRCUITS

tPLH (ns) tpHL (ns)
P ion detay time, P ion delay time,
TYPE TEST CONDITIONS# ropagaf:on elay time, .ropaganon elay time
low-to-high-level output high-to-low-level output
MIN __TYP _MAX | MIN TYP _ MAX
"01,'03 L - 150F. AL —4ka fo 35 45 8 15
- - "
"05 L= ok R 2006 1 ‘F:'-H' 20 55 8 15
or
12,22 PHL 35 45 8 15
"HO1, 'HO5, 'H22 CL=-25pF, RL-2800 10 15 7.5 12
‘LO1,°L03 CL=50pF, RL-4ka 60 90 33 60
‘LS04, 'LS03,
=15pF, RL=2kQ 1 32 15 28
‘Lsos, "Ls12, L2z | L7 19PF RL=2 !
CL-15pF, RL=-280% 2 5 7.5 2 45 7
'S03, 'S05, S22 L=15pF, R =280
CL=-50pF, RL=-2800 75 7

#Load circuits and voltage waveforms are shown on pages 3-10 and 3-11,

INPUTS
A
8 -
c -
o -

2

i

vee
20k
OUTPUT ¥
INPUTS
: o)
8
GND
’L01,°LO3 CIRCUITS
Vee
20k 8k
INPUT: ¢
outPuT
% M
45k
‘LS05 CIRCUITS
Vee

‘S03, 'S05, 'S22 CIRCUITS

Resistor values shown are nominal and in ohms.

OUTPUT
Y

SINd1N0 H013371103-N3d0 H1IM
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OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA

combined fan-out and wire-AND capabilities

The open-collector TTL gate, when supplied with a proper load resistor (R}, may be paralleled with other similar TTL
gates to perform the wire-AND function, and simultaneously, will drive from one to nine standard loads of its own
series. When no other open-collector gates are paralleled, this gate may be used to drive ten loads. For any of these
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum
resistor value must be determined which will ensure that sufficient load current {to TTL loads) and off current (through
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise
above the low level even if only one of the paralleled outputs is sinking all the currents.

In both conditions (low and high level) the value of R|_is determined by:

v
Ry -YRL

IRL

where VR is the voltage drop in volts, and IR is the current in amperes.

high-level (off-state) circuit calculations (see figure A)

The allowable voltage drop across the load resistor (VR ) is the difference between V¢ applied and the VoH level

required at the load:

VRL=Vcc — VOH min

The total current through the load resistor (IRL) is the sum of the load currents (I|H) and off-state reverse currents
(loH) through each of the wire-AND-connected outputs:

IRL=7n*IgH+N * 1}y to TTL loads

Therefore, calculations for the maximum value of Ry would be:

Vee — VOH min

R  —_
L{max) e lon+N-Iin

where 11 = number of gates wire-AND-connected, and N = number of standard loads.

o
-
AMA—O
<
o
o

|

I
11
\YJ

\
>

|
1
]
bt
n

[N

1
o
ul
bl

11
(AN
’g_

g
I

|

=
[
IS

n+10H =4+ 250 A

\——V—/ devices in other series, substitute appropriate values,

TTL LOADS
_D Calculation:
"
_ Vcc = VoH min
Ri(max) = mion TN
> OH iH
|
" 524 Q 25 _ o -omin
R = = =
LDt‘— Lmax) = 57501 + 0.00012 0.00112
'IH Values shown are for Series 54/74 standard inputs and outputs, For

N=3
N+ ljg=3-40cA

FIGURE A—HIGH-LEVEL CIRCUIT CONDITIONS

107

TEXAS INSTRUMENTS
INCORPORATED
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OPEN-COLLECTOR OUTPUT APPLICATION DATA

APPLICATION DATA

low-level {(on-state) circuit calculations (see figure B)

The current through the resistor must be limited to the maximum sink current of one output transistor. Note that if
several output transistors are wire-AND connected, the current through R may be shared by those paralleled
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level
periods, the current must be limited to the recommended maximum Ig |, the maximum current which will ensure that
the low-level output voitage, Vo, will be below Vg max.

Also, fan-out must be considered. Part of | will be supplied from the inputs which are being driven. This reduces the
amount of current which can be allowed through Ry .

Therefore, the equation used to determine the minimum value of R|_ would be:

R _ Vge —~ VoL max
Lmin} = o apability — N~ L

D— Calculation:

MAXIMUM Igy_ CAPABILITY
OF ONE OUTPUT = 16 mA

TVcc
nl_:
~
—=Jon L_/J
— lov e
ZIjore '

Vee—Vop max
’_'i »_ RL(min) =
| capability — N * |
¢ oL o

h 5-0.4 a6

RL(min) = Q= Q=400
_D Limin) = 5516 - 0.0048 0.0112

Values shown are for Series 54/74 standard inputs and outputs. For

\ i , devices in other series, substitute the appropriate values,

N=3

‘N-lh=3-1.6mA

tcurrent into OFF outputs is negligible at the low logic level.

FIGURE B—LOW-LEVEL CIRCUIT CONDITIONS

TEXAS INSTRUMENTS
INCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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recommended operating conditions

54 FAMILY SERIES 54 SERIES 54L SERIES 54LS SERIES 54S
74 FAMILY SERIES 74 SERIES 74L SERIES 74LS SERIES 74S UNIT
‘02 ‘25, '27 ‘LO2 ‘LS02, 'LS27 'S02, 'S260
MIN NOM MAX|MIN NOM MAX|MIN NOM MAX |MIN NOM MAX [MIN NOM MAX
54 Family 4.5 5 5.5 4.5 5 55| 4.5 5 55| 4.5 5 5.5| 4.5 5 5.5
Supply voltage, Vee 74 Family |475 5 525|475 5 525|475 5 525|475 5 525|475 5 525| ©
R 54 Family —400 —800 —100 —400 —1000
High-leve! output current, IgH 74 Family 200 800 200 T 1000 uA
Low-level output current, Q. 54 Family 16 16 2 4 20 mA
. 74 Family 16 16 3.6 8 20
Operating free-air temperature, Ta 54 Family —55 125} —55 125 | —55 125 | -55 125 | -55 125 oc
74 Family 4] 70 0 70 o 70 0] 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SERIES 54 SERIES 54L SERIES 54LS SERIES 54S
TEST SERIES 74 SERIES 74L SERIES 74LS SERIES 74S
PARAMETER FIGURE TEST CONDITIONST ‘02, ‘25, '27 'L02 'LS02 'LS27 'S02, 'S260 unIT
MIN TYP MAX|MIN TYPI MAX|MIN TYpt MAX |MIN TYPE mMAX
ViH High-level input voltage 1,2 2 2 2 2 \
R 54 Family 08 0.7 0.7 0.8
VL Low-level input voltage 1,2 };amily o8 ] o5 05 v
V|K Input clamp voltage 3 Ve =MIN, 11 =§ -15 —-15 —-1.21 Vv
. Vee = MIN, V) = V(L max, | 54 Family 2.4 3.4 24 3.3 25 3.4 2.5 3.4
VOH  High-level output voltage ' ion - max 74 Family | 24 34 2432 27 34 2734 v
54 Family 0.2 0.4 0.15 0.3 0.25 0.4 0.5
Vee = MIN, | loL = MAX —
VoL Low-evel output voltage 2 Vig =2V 74 Family 0.2 0.4 0.2 0.4 0.35 0.5 05| Vv
loL=4mA Series 74LS 0.25 0.4
" Inpuf cum?m at 4 Vee = MAX V=55V 1 0.1 1 mA
maximum input voltage V=7V 0.1
High-level Data inputs Vin=24V 40 10
(IS Strobe of "25 4 Vee = MAX 160 HA
inputcurrent
Al inputs VIH=27V 20 50
Allinputs Vi =03V ~0.18
Low-level Data inputs —-1.6 —-0.4
I input current |Strobe of ‘25 5 vee = MAX ViL=04v —6.4 mA
All inputs Vi =05V —2
Short-circuit 54 Family | —20 -55| -3 —15|-20 —100 | —40 ~100
ios . 6 Vee = MAX - mA
output current’ 74 Family | —18 —55] -3 —15]-20 —100 | —40 —100
Icc  Supply current 7 Vee = MAX See table on next page mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
TAIl typical values are at Voe =5 V, Ta = 26°C.

§|| = —12mA for SN54’/SN74’ and —18 mA for SN54LS"/SN74LS’ and SN54S/SN74S".
*Not more than one outputshould be shorted at a time, and for SN54LS’/SN74LS’ and SN54S’/SN74S’, duration of output short-circuit should not exceed one second.

S1Nd1NO 310d-W3L0L HLIM S3LVY9 HON-3IAILISOd
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supply current§

schematics (each gate)

INPUTS
Iy

"

vee

ouTPuT
¥

The portion of the schematic within the dashed
lines is repeated for the C input of the '27.

IccH (mA) IccL (mA) lec (mA)
TYPE | Total vﬁfhuoutputs high | Total vﬁ?hLoutputs fow Average per gate
{50% duty cycle)
TYP MAX TYP MAX TYP
‘02 8 16 14 27 2.75
‘25 8 16 10 19 2.25
27 10 16 16 26 4.34
'LO2 0.8 1.6 1.4 2.6 0.275
'LS02 1.6 3.2 2.8 5.4 0.55
'LS27 2.0 4 3.4 6.8 0.9
'S02 17 29 26 45 5.38
'S260 17 29 26 45 10.75
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Resistor values are nominal and in ohms.

I Maximum values of icc are over the recommended operatin§ ranges of Ve ‘02, '27 CIRCUITS
and T p; typical valuesareat Voo =5V, Ta = 25°C.
switching characteristicsat Vcc =5V, Ta = 25°C
tpLH (ns} tpHL (ns)
TYPE TEST Propagation delay time, Propagation delay time,
CONDITIONS# low-to-high-level output high-to-low-level output
MIN TYP MAX MIN TYP MAX
‘02 12 22 8 15
‘26 CL=15pF, R =400Q 13 22 8 15
‘27 10 15 7 11
‘L02 CL =50pF, Ry =4kQ 31 60 35 60
‘LS02, 'LS27| C_=15pF, Ry =2kQ 10 15 10 15
502 CL=15pF, R =280Q 3.5 5.5 3.5 5.5
C_=50pF, R_=280%Q 5 5
'S260 Cy =15pF, Ry =280 Q 4 5.5 4 6
#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11.
The portion of the schematic within the dashed Vee
lines applies only to the 'LS27 %~
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The portion of the schematic within the dashed
lines is repeated for each additional input of the
'S260, and the 0.9-k