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TI Sales Offices

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

ARIZONA: Phoenix, P.O. Box 35160, 810ZN. 23rd Ave.,
Suite A, Phoenix, AZ 85021, (602) 995-1007.

CALIFORNIA: El Scgundo, 831 S. Douglas St.. El Segundo,
CA 90245, (213) 973-2571: Levine, 17891 Cartwright Rd.,
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Point
West Way, Suite 171, Sacramento, CA 95815, (916) 929-1521;
San Diego, 4333 View Ridge Ave., Suite B.. San Diego, CA
92123, (714) 278-9600; Santa Clara, 5353 Betsy Ross Dr..
Santa Clara, CA 95054, (408) 980-9000; Woodland Hills,
21220 Erwin St., Woadland Hills, CA 91367, (213) 704-7759.

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

CONNECTICUT: Wallingford, ¢ Barnes Industrial Park
Rd., Barnes Industrial Park, Wallingford, CT 06492, (203)
269.0074.

FLORIDA: Clearwater, 2280 U.S, Hwy. 19N., Suite 232,
Clearwater, FL 33515. (813) 796-1926: Ft. Lauderdale, 2765
N.W. 62nd St., Ft. Lauderdale, FL 33309, (305)973-8502;
Maitland, 2601 Maitland Center Parkway, Maitland, FL 32751,
(305) 646-9600.

GEORGIA: Atlanta, 3300 Nurtheast Expy., Building 9,
Atlanta, GA 30341. (404) 452-4600.

ILLINOIS: Arlington Heights, 515 W. Algonguin, Arlington
Heighes, IL 60005, (312) 640-2934.

INDIANA: Ft. Wayne, 2020 Inwood Dr, Ft. Wayne, IN
46805, (219) 424-5174; Indianapolis, 2346 5. Lynhurst, Suite
J-400, Indianapolis, IN 46241, (317) 248-8555.

10WA: Cedar Rapids, 373 Collins Rd. NE. Suite 200, Cedar
Rapids, 1A 52402, (319) 395-9550.

MARYLAND: Bali 1 Rutherford P1., 7133 Rutherford
Rd.. Baltimore, MDD 21207, (301} 944-8600.

MASSACHUSETTS: Waltham, 504 Totten Pond Rd.,
Waltham, MA 02154, (617) 890-7400.

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd..
Farmingron Hills, M1 48018, (313) 553-1500.

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435,
(612) 830-1600.

MISSOURI: Kansas City, 8080 Ward Pkwy.. Kansas City, MO
64114, (816) 523-2500; St. Louis, 11861 Westline Industrial
Drive, St. Louis, MO 63141, (314) 569-7600.

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

NEW MEXICO: Albuquergue, 5907 Alice NSE, Suite E.,
Albugquerque, NM 87110, (505) 265-8491.

NEW YORK: East Syracuse, 6700 Old Collamer Rd. . Easc
Syracuse, NY 13057, (315) 463-9291: Endicott, 112 Nanticoke
Ave., P.O. Box 618, Endicott, NY 13760, (607) 754-3900;
Melville, 1 Huntington Quadrangle, Suite 3C10, P.O. Box
2936, Melville, NY 11747, (516) 454-6600: Poughkeepsie,
201 South Ave., Poughkeepsie, NY 12601, (914) 473-2900;
Rzod;c:olsr. 1210 Jefferson Rd., Rochester, NY 14623, (716)
424 3

NORTH CAROLINA: Charlotte, 8 Woodlawn Green,
Woodlawn Rd., Charlotee, NC 28210. (704) 527-0930:
Raleigh, 3000 Highwaods Blvd., Suite 118, Raleigh,
NC 27615, (919) 876-2725.

OHIO: Beachwood, 23408 Commerce Park Rd., Beachwaxxl,
OH 44122, (216 464-6100; Dayton, Kingsley Bldg., 4124
Linden Ave., Dayton, OH 45432, (513) 258-3877.

OKLAHOMA: Tulsa, 3105 E. Skelly Dr., Suite 110, Tulsa,
OK 74105, (918) 749-9547.

‘OREGON: Beaverton, 6700 SW 105¢h St., Suite 110,
Beaverton, OR 97005, (503) 643-6758.

PENNSYLVANIA: Ft. Washington, 575 Virginia Dr., Ft.
Washington, PA 19034, (215) 643-6450: Coraopolis, PA 15108,
420 Rouser Rd., 3 Airport Office PK, (412) 771-8550.

‘TENNESSEE: Johnson City, P.O. Drawer 1255, Exwin Hwy.,
Johnson City, TN 37601, (615) 461-2191.

TEXAS: Austin, 12501 Research Blvd., P.O. Box 2909,
Austin, TX 78723, (512) 250-7655; Dallas, P.O. Box 1087,
Richardson, TX 75080; Houston, 9100 Southwest Frwy., Suite
237, Hou TX 77036, (T13) 778-6592; San Antonio, 1000
Cenral Park South, San Antonia, TX 78232, (512) 496-1779.

UTAH: Salt Lake City, 3672 West 2100 South, Salt Lake City.
UT 84120, (801) 973-6310.

VIRGINIA: Fairfax, 3001 Prosperity, Fairfax, VA 22031,
(703) 849-1400; Midlothian, 13711 Sutter’s Mill Circle,
Midlothian, VA 23113, (804) 744.1007.

WISCONSIN: Brookfield, 205 Bishops Way, Suie 214,
Braokfield. W1 53005, (414) 784-3040.

WASHINGTON: Redmond, 2723 152nd Ave., N.E. Bld 6,
Redmond, WA 98052, {206) 881-3080.

CANADA: Ottawa, 436 Mac Laren St., Ortawa, Canada,
K2POMS, (613) 233-1177: Richmond Hill, 280 Centre St.
Richmond Hill L4C1BI. Ontario, Canada, (416) 884-91
Laurent, Ville St. Laurent Quebec, 9460 Trans Canada Hwy..

St. Laurent, Quebec, Canada H4S1R7, (514) 334-3635. A

TI Distributors

ALABAMA: Hall-Mark (205) 837-8700.

ARIZONA: Phoenix, Kierulff (602) 243-4101; Marshall (602)
968-6181; Wyle (602) 249-2232; Tucson, Kierulff (602)
624-9986.

CALIFORNIA: Los Angeles/Orange County, Arrow (213)
701-7500, (714) 851-8961; JACO (714) 540-5600, (211
998-2200; Kierulff (213) 725-0235, (714) 731-5711; Marshall
(213)999-5001. (213) 686-0141, (714) 556-6400; R.V.
Weatherford (714) 634-9600, (213) 8493451, (T14) 623126
Wyle (213) 322-8100, (714) 641-1611; San Diego, Arruw (619)
565-4800; Kierulff (619} 278-2112; Marshall (619) 578-9600:
R.V. Weatherford (619) 695-1700;: Wyle (619) 565-9171; San
Francisco Bay Area, Arruw (408) 745-6600; Kierulff (415)
968-6292: Marshall (408) 732-1100; Wyle (408) 727-2500;
Santa Barbara, R.V. Weatherfurd (805) 465-8551.

COLORADO: Arrow (303) 758-2100; Kierulff (303)
790-4444; Wyle (303) 457-9951.

CONNECTICUT: Arrow (203) 265-7741; Diplomat (203)
797-9674; Kierultf (203) 265-1115; Marshall (203) 265.3822;
Milgray (203) 795-0714.

FLORIDA: Ft. Lauderdale, Arrow (305) 973-8502; Diplomat
(305) 971-7160; Hall-Mark (305) 971-9280; Kierulff (305)
652-6950: Orlando, Arrow (305) 725-1480; Diplomat (305)
725-4520; Hall-Mark (305) 855.4020; Milgray (305) 647-5747;
‘Tampa, Diplomat (812) 443-4514; Kierulff (813) 576-1966.

GEORGIA: Arrow (404) 449-8252; Hall-Mark (404)
447-800C: Kierulff (404) 447-5252: Marshall (404) 923-5750.

ILLINOIS: Arrow (312) 397-3440: Diplomat (312) 595-1000;
Hall-Mark {312) 860-3800; Kierulff (312) 640-0200; Newark
(312) 638-4411.

Texas
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INDIANA: Indianapolis, Arrow (317) 243-9353: Graham
(317)634-8202; Fr. Wayne, Graham (219) 423-3422.

IOWA: Arrow (319) 395-7230.

KANSAS: Kansas City, Component Specialties (913)
492.3555; Hall-Mark (913) 888-4747; Wichita, LCOMP (316)
2659507,

MARYLAND: Arrow (301) 247-5200; Diplomat (301)
995-1226; Hall-Mark (301) 796-9300; Kierulff (301) 247-5020:
Milgray (301) 468-6400.

MASSACHUSETTS: Arrow (617) 933-8130; Diplomat (617)
429-4120; Kierultf (617) 667-8331; Marshall (617) 272-8200;
Time (617) 935.8080.

MICHIGAN: Detroit, Arrow (313) 971-8200; Newark (313)
967-0600; Grand Rapids, Newark (616) 243-0912.

MINNESOTA: Arrow (612) 830-1800; Hall-Mark (612)
854-3223; Kverulff (612) 941-7500.

MISSOURTL: Kansas City, LCOMP (816) 221-2400; St. Louis,
Arrow (314) 567-6888; Hall-Mark (314) 291-5350: Kierulff
(314) 739-0855.

NEW HAMPSHIRE: Arrow (603) 668-6968.

NEW JERSEY: Arrow (201) 575-5300, (609) 235-1900;
Diplomar (201) 785-1830; General Radio (609) 964-8560;
Hall-Mark (201) 575-4415. (609) 424-0880; JACO (201)
778-4722; Kierulff (201} 575-6750; Marshall (201) 340-1900:
Milgray (609) 983-5010.

NEW MEXICO: Arrow (505) 243-4566; Intemational
Electronics (505) 345-8127.

NEW YORK: Long Island, Arrow (516) 231-1000; Diplomar
{516) 454-6400; Hall-Mark (516) 737-0600: JACO (516)
273-5500; Marshall (516) 273-2424: Milgray (516) 546-5600,
(800) 645-3986; Hall-Mark (516} 737-0600; Rochester, Arruw
(716) 275-0300; Marshall (716) 235-7620: Ruchester Radio
Supply (716} 454-7800: Syracuse, Arrow (315) 652-1000:
Diplomat (315) 652-5000; Marshall (607} 754-1570.

NORTH CAROLINA: Arrow (919) 876-3132, (919)
725-8711; Hall-Mark (919) 872-0712; Kierulff (919) 852-6261.

OHIO: Cincinnati, Graham (513) 772-1661; Hall-Mark (513}
563-5980; Cleveland, Amrow (216} 248-3990; Hall-Mark (216)
473-2907; Kierulff (216) 587-6558; Columbus, Hall-Mark (614)
846-1882. Dayton, Arrow (513) 435-5563; ESCO (513)
226-1133; Marshall (513) 236-8088.

OKLAHOMA: Component Specialties (918) 664-2820; Hall-
Mark (918) 665-3200: Kierulff (918) 252-7537.

OREGON: Kierulff (503) 641-9150; Wyle (503) 640-6000.

PENNSYLVANIA: Arrow (412) 856-7000, (215) 928-1800:
General Radio (215) 922-7037; Hall-Mark (215) 355.7300.

TEXAS: Austin, Arrow (512) 835-4180; Component
Specialries (512) 837-8922; Hall-Mark (512) 258-8848; Kierulff
(512) 835-2090; Dallas, Amow (214) 386-7500; Companent
Specialties (214) 357-6511; Hall-Mark (214) 341-1147;
International Electronics (214) 233-9323; Kierulff (214)
343-2400: Et Paso, Intemational Electronics (915) 778-9761;

Houston, Arrow (713) 491-4100; Component Specialties (713)
771-7237; Hall-Mark (713) 781-6100; Harrison Equipment
(713) 879-2600; Kierulff (713) §30-7030.

UTAH: Dyplnmac (80[)486 4134; Kierulff (801) 973-6913;
Wyle (801) 974-99'

WASHINGTON: Arrow (206) 643-4800; Kierulff (206)
575-4420; Wyle (206) 453-8300.

WISCONSIN: Arrow (414) 764-6600; Hall-Mark (414)
761-3000; Kierulff (414) 784-8160.

CANADA: Calgary, Future (403) 259-6408: Varah (403)
230-1235; Hamilton, Varah (416) 561-9311; Montreal, CESCO
(514) 735-5511; Future (514) 694-7710; Ortawa, CESCO (613)
226-6905; Future (613) 820-8313; Quebec City, CESCO (418)
687-4231: Toronto, CESCO (416) 661-0220; Future (416)
663-5563: Vancouver, Future (604) 438-5545; Varah (604)
873-3211; Winnipeg, Varah (204) 633-6190. BA
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IMPORTANT NOTICE

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

Texas Instruments assumes no responsibility for infringement of patents
or rights of athers based on Texas Instruments applications assistance
or product specifications, since Tl does not possess full access to data
concerning the use or applications of customer’s products. Tl also
assumes no responsibility for customer product designs.

{SBN 0-89512-114-X
Library of Congress No. 82-074480

Copyright © 1983 Texas Instruments Incorporated
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Texas Instruments is pleased to announce the SN74HC family of high-speed CMOS
logic circuits. This versatile new family promises to be the product family of choice for
many new logic systems, offering a unique combination of high-speed, fow-power
dissipation, high noise immunity, wide fanout capability, extended supply voltage
range, and high reliability.

This data book describes the initial product line scheduled for introduction during
1983. Included are pinout and package information, logic symbols, maximum ratings
and dc electrical characteristics. At the time of this edition, JEDEC recommendations
for ac performance have not been finalized, consequently the timing requirements
and switching characteristics for each device have been left blank. However, as each
new family member is released, Tl will publish the corresponding ac parameters,
which may be obtained from your nearest Tl field sales office or your local authorized
Tl distributor. Later editions of this data book will contain complete ac specifications.



TI Worldwide
Sales Offices

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

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23rd Ave.,
Suite A, Phoenix, AZ 85021, (602) 995-1007.

CALIFORNIA: El Segundo, 831 S. Douglas St., El Segundo,
CA 90245, (213) 973-2571; Ievine, 17891 Cartwright Rd.,
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Poiy

West Way, Suite 171, Sacramento, CA 95815, (916) 929- lill
San Diego, 4333 View Ridge Ave., Suite B., San Diego, CA
92123, (714) 278.9600; Santa Clara, 5353 Betsy Ross Dr., Santa
Clara, CA 95054, (408) 980-9000; Woodland Hills, 21220
Erwin St., Woodland Hills, CA 91367, (213) 704-7759.

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

CONNECTICUT: Wallingford, 9 Barnes Industrial Park
Rd., Barnes Industrial Park, Wallingford, CT 06492, (203)
269-0074.

FLORIDA: Clearwater, 2280 U.S. Hwy. 19 N., Suite 232,
Clearwater, FL 33515, (813) 796-1926; Ft. Lauderdale, 2765
N.W. 62nd St., Fr. Lauderdale, FL 33309, (305) 973-8502;
Maitland, 2601 Maitland Center Parkway, Maitland, FL 32751,
{305) 646-9600.

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

ILLINOIS: Arlington Heights, 515 W. Algonquin, Arlington
Heights, IL 60005, (312) 640-2934.

INDIANA: Ft. Wayne, 2020 [nwood Dr., Ft. Wayne, IN
46805, (219) 424-5174; Indianapolis, 2346 S. Lynhurst, Suite
1-400, Indianapolis, IN 46241, (317) 248-8555.

TOWA: Cedar Rapids, 373 Collins Rd. NE, Suite 200, Cedar
Rapids, 1A 52402, (319) 395-9550.
MARYLAND: Baki 1 Ruth PL, 7133 Ruth d

d
Rd., Baltimore, MD 21207, (301) 944-8600.

MASSACHUSETTS: Waltham, 504 Totten Pond Rd..
Waltham, MA 02154, (617) 890-7400.

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd.,
Farmingron Hills, MI 48018, (313) 553-1500.

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435,
{612) 830-1600.

MISSOURI: Kansas City, 8080 Ward Pkwy., Kansas City, MO
64114, (816) 523-2500; St. Louis, 11861 Westline Industtial
Drive, St. Louis, MO 63141, (314) 569-7600.

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

NEW MEXICO: Albuquerque, 5907 Alice NSE, Suite E.,
Albuquerque, NM 8711C, (505) 265-8491.

NEW YORK: East Syracuse, 6700 Old Collamer Rd. , East
Syracuse, NY 13057, (315) 463-9291; Endicott, 112 Nanticoke
Ave., P.O. Box 618, Endicott, NY 13760, (607) 754-3900;
Melville, 1 Huntington Quadrangle, Suite 3C10, P.O. Box
2936, Melville, NY 11747, (516) 454-6600; Poughkeepsie,
201 South Ave., Poughkeepsie, NY 12601, (914) 473-2900;
:tzo:l;?o(sv. 1210 Jefferson Rd., Rochester, NY 14623, (716)

NORTH CAROLINA: Charlotte, 8 Woodlawn Green,
Waaodlawn Rd., Charlotte, NC 28210, (704) 527-0930;
Raleigh, 3000H|ghwoods Blvd., Suite 118, Raleigh,
NC 27625, (919) 876-2725.

OHIO: Beachwood, 23408 Commerce Park Rd., Beachwood,
OH 44122, (216) 464-6100; Dayton, Kingsley Bldg., 4124
Linden Ave., Dayton, OH 45432, (513) 258-3877.

OKLAHOMA: Tulsa, 3105 E. Skelly Dr., Suite 110, Tulsa,
OK 74105, (918) 749-9547.

‘OREGON: Beaverton, 6700 SW 105¢h St., Suite 110,
Beaverton, OR 97005, (503) 643-6758.

PENNSYLVANIA: Ft. Washington, 575 Virginia Dr., Ft.
Washington, PA 19034, (215) 643-6450; Coraopolis, PA 15108,
420 Rouser Rd., 3 Airport Office PK, (412) 771-8550.

‘TENNESSEE: Johnson City, P.O. Drawer 1255, Erwin Hwy..
Johnson City, TN 37601, (615) 461-2191.

‘TEXAS: Austin, 12501 Research Blvd., P.O. Box 2909,
Austin, TX 78723, (512) 250-7655; Dallas, P.O. Box 1087,
Richardson, TX 75080; Houston, 9100 Southwest Frwy., Suite
237, Houston, TX 77036, (713) 778-6592; San Antonio, 1000
Central Park South, San Antonio, TX 78232, (512) 496-1779.

‘UTAH: Salt Lake City, 3672 West 2100 South, Salt Lake Ciry,
UT 84120, (801) 973-6310.

VIRGINIA: Fairfax, 3001 Prosperity, Fairfax, VA 22031,
(703) 849-1400; Midlothian, 13711 Sutter's Mill Circle,
Midlothian, VA 23113, (804) 744-1007.

WISCONSIN: Brookfield, 205 Bishops Way. Suite 214,
Brookfield, W1 53005, (414) 784-3040.

‘WASHINGTON: Redmond, 2723 152nd Ave., N.E. Bldg 6,
Redmond, WA 98052, (206) 881-3080.

CANADA: Ottawa, 436 Mac Laren St., Ottawa, Canada,
K2POMS, (613) 233-1177; Richmond Hill, 280 Centre St.
Richmond Hill L4C1B1, Ontario, Canada, (416) 884-9181; St.
Laurent, Ville St. Laurent Quebec, 9460 Trans Canada Hwy.,

St. Laurent, Quebec, Canada H4SIR7, (514) 334-3635. A

ARGENTINA, Texas Instruments Argentina S.A.1.C.F:
Esmeralda 130, 15th Floor, 1035 Buenos Aires, Argentina,
394-2963.

AUSTRALIA (& NEW ZEALAND), Texas Instruments
Australia Ltd.: Unit 1A, 9 Byfield St., North Ryde (Svdney),
New South Wales, Ausrraha 2113, 02 +887-1122; 5th Floor,
418St. Kilda Road, Melbourne, Victoria, Australia

03 +267-4677; 171 Philip Highway, Elizabeth, South Australia
5112, 08 +255-2066.

AUSTRIA, Texas I + Industriestrab
B/16, A-2345 Brunn/Gebirge, 2236 846210

BELGIUM, Texas Instruments N. V. Belgium S.A.: Mercure
Centre, Raketstraat 100, Rue de la Fusee, 1130 Brussels,
Belgium, 02/720.80.00.

BRAZIL, Texas Instruments Electronicos do Brasil Ltda.: Av
Faria Lima, 2003, 20 0 Andar— Pinheiros, Cep-01451 Sav
Paulo, Brazil, 815-6166.

DENMARK, Texas Instruments A/S. Manelundvﬂ 46E,
DK-2730 Herlev, Denmark, 2 - 91 74 00.

FINLAND, Texas Instruments Finland OY: PL 56, 00510
Helsinki 51, Finland, (90) 7013133,

NCE, Texas Instruments France: Headguarters and Prod.
Plant, BP05, 06270 Villeneuve-Loubet, (93) 20-01-O1; Paris
Office, BP 67 8-10 Avenue Morane-Saulnier, 78141 Vel.zv
Villacoublay, (!) 946 97-12: Lyon Sales Office, L'Or
D'Ecully, Batiment B, Chemin de la Forestiere, 69130 Ecully,
(7) 833-04.40; Strashourg Sales Office, Le Sebasropol 3, Quai
Kleber, 67055 Strasbourg Cedex, (88) 22-12-66; Rennes, 23-25
Rue du Puits Mauger, 35100 Rennes, (99) 79-54-81: Toulouse
Sales Office, Le Peripole—2, Chemin du Pigeonnier de la
Cepiere, 31100 Toulouse, (61) 44-18-19; Marseille Sales Office,
;J7oizllsv g’gmd:s— 146 Rue Paradis, 13006 Marseille, (91)
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GERMANY, Texas Instruments Deutschland GmbH: Hag-
gerty-strasse 1, 1)-8050 Freising, 08161-801; Kurfuerstendamm
195/196, 11000 Berlin 15, 030-8827365; 111, Hagen 43/Kib-
belstrasse, D-4300 Essen, 0201-24250; Frankfurter Allee 6-8,
D-6236 Eschborn [, 06196-43074; Hamburger Strasse 11,
D-2000 Hamburg 76, 040-2201154, Kirchhorsterstrasse 2,
I)')O()Olhnnuversl 0511-648021; Arabellastrasse 15, )-8000
Muenchen 81, 089-92341; Mavhachsna»e 11, D-7302 Os-
tfildern Z/Nellmgen 07Il 34030.

HONG KONG (+ PEOPLES REPUBLIC OF CHINA),

Texas Instruments Asia Led.: 8th Floor, World Shipping Crr.,

Harbout City, 7 Canton Rd., Kowloon, Hong Kong,
+722-1223.

IRELAND, Texas Instruments (lreland) anned 2585t
Stephens Green, Dublin 2, Eire, 01 609222

ITALY, Texas Instruments Semicondutrori ltalia Spa: Viale
Delle Scienze, L, 02015 Citraducale (Rieri), Iraly, 0746 694.1;
Via Salaria KM 24 {Palazzo Cosma), Monterotondo Scalo
(Rome), ltaly, 06 9004395; Viale Eumpz. 38-44, 20093
Cologno Monzese (Milano), 02 2532541 CorsoSwzzeya 185,
10100 Torino, Iraly, 011 774545; Via J. Barozzi, 6, 45100
Bologna, ltaly, 051 355851; Via Nazarerh, 7, 35100 Padova,
Italy, 049 850386.

JAPAN, Texas [nstruments Asia Ltd.: 4F Aoyama Fuji Bldg.,
6-12, Kita Aoyama 3-Chome, Minato-ku, Tokyo, Jag\an 107,
03-498-2111; Osaka Branch, 5F, Nissho Iwai Bldg., 30 Imabashi
3-Chome, Higashi-ku, Osaka, Japan 541, 06-204-1881; Nagoya
Branch, 7F Daini Toyota West Bldg., 10-27, Meieki 4.Chome,
Nakamura-ku, Nagoya, Japan 450, 052-583-8691.

KOREA, Texas Instruments Supply Co.: Room 201, Kwang-
poong Bldg.. 24-1, Huayand-Dong. Sung dong:ku. 133 Seoul,
Korea, 02 + 464-6274/5.

MEXICO, Texas Instruments de Mexico S.A.: Poniente 116,
No. 489, Colonia Vallejo, Mexico, D.F. 02300, 567-9200.

MIDDLE EAST, Texas Instruments: No. 13, Ist Floor Mannai
Bldg., Diplomatic Area, Manama, P.O. Box 26335, Bahrain,
Arabian Gulf, 973 - 27 46 81.

NETHERLANDS, Texas Instruments Holland B.V., P.O. Box
0?85 (Bullevu]k) 1100 AZ Amsterdam, Zuid-Oost, Holland
[§

NORWAY, Texas Instruments Norway A/S: Kr. Augustsgt. 13,
Oslo 1, Norway, (2) 2060 40.

PHILIPPINES, Texas Instruments Asia Ltd.: 14th Floor, Ba-
Lepanto Bldg., 8747 Paseo de Roxas, Makan, Metro Manila,
Philippines, 882465.

PORTUGAL, Texas Instruments Equipamento Electronico
(Portugal), Lda.: Rua Eng. Frederico Utrich, 2650 Moreira Da
Maia, 4470 Maia, Porrugal. 2.9481003.

SCOTLAND, Texas Instruments Limited: 126-128 George
Street, Edinburgh, Scotland, EHI 2AN, 031 226 2691.

SINGAPORE ( + INDIA, INDONESIA, MALAYSIA,
‘THAILAND), Texas Instruments Asia Ltd.: P.O. Box 138,
Unit #02-08, Block 6, Kolam Ayer Industrial Est., Lorong
Bakar Batu, Singapore 1344, Republic of Singapore, 747-2255.

SPAIN, Texas Instruments Espana, S.A.: CfJose Lazaro Gal-
diano No. 6, Madrid 16, 1/458.14.58.

SWEDEN, Tex
(Sveri ﬁllalen) Box 39103, 10054 Smckholm. Sweden 08-
235480.

SWITZERLAND, Texas Insttuments, Inc. Riedstrasse 6.
CH-8953 Dietikon (Zuerich) Switzerland, 1-740 2220.

TAIWAN, Texas Instruments Supply Co.: 10th Floor, Fu-
Shing Bldg.. 71 Sung-Kiang Road, Taipei, Taiwan, Republic of
China, 02 +521-9321.

'UNITED KINGDOM, Texas Instruments Limited: Manton
Lane, Bedford, MK41 7PA, England, 0234 67466; 186 High
Street, Slough, SL1 ILD, England, 0753 35545: St. James
House, Wellington Road North, Stockport, SK4 2RT, Englznd
061 442 8448.




GENERAL INFORMATION

Alphanumeric Index

GlOSSAIY ¢t tstiateetsteaaenasonresentassasonetsoneesnsansoseasaesasnnsan
Functional Index/Selection GUIde........cvviiieiiiiiiiniiiniiiiiariininns 1-7
Explanation of Function Tables. ........coveiitiiiiarntiieeneneeeronnnconns 1-12
Parameter Measurement Information ..........cciviiiiiiiiiiiiiniiianan, 1-14



ALPHANUMERIC INDEX

RATINGS AND DESCRIPTIVE RATINGS AND DESCRIPTIVE

TYPE CHARACTERISTICS* INFORMATIONT TYPE CHARACTERISTICS* INFORMATION
NUMBERS  TABLE PAGE PAGE NUMBERS TABLE PAGE PAGE
'HCOO | 2-3 3-2 ‘HC173 mn 2-5 3-80
'HCO2 | 2-3 3-3 . ‘HC174 \" 2-6 3-82
‘HCO4 I 2-3 3-4 'HC175 [} 2-4 3-82
'HCO08 i 2-3 3-5 ‘HC189 L} 2-5 3-84
'HC10 1 2-3 3-6 'HC190 v 2-6 3-87
‘HC11 | 2-3 3-7 ‘HC191 v 2-6 3-87
'HC14 I 2-3 3-8 'HC192 v 2-6 3-91
'HC20 I 2-3 3-9 'HC193 v 2-6 3-91
'HC21 I 2-3 3-10 ‘HC194 \% 2-6 3-95
‘HC27 | 2-3 3-11 'HC195 v 2-6 3-98
'HC30 I 2-3 3-12 'HC221 1% 2-6 3-100
'HC32 | 2-3 3-13 'HC240 1] 2-5 3-102
‘HC36 1 2-3 3-14 ‘HC241 mn 2-5 3-102
'HC42 v 2-6 3-15 'HC242 1] 2-5 3-104
'HC51 I 2-3 3-17 ‘HC243 1] 2-5 3-104
'HC73 1 2-4 3-18 ‘HC244 1] 2-5 3-106
'HC74 ] 2-4 3-20 ‘HC245 ] 2-5 3-108
'HC75 ] 2-4 3-22 ‘HC251 ] 2-5 3-110
'HC76 1] 2-4 3-24 'HC253 m 2-5 3-112
'HC77 I 2-4 3-26 ‘HC257 I} 2-5 3-114
'HC78 ] 2-4 3-28 'HC258 1] 2-5 3-114
'HC85 v 2-6 3-30 ‘HC259 v 2-6 3-116
'HC86 | 2-3 3-32 'HC266 | 2-3 3-118
‘HC107 L} 2-4 3-34 'HC273 v 2-6 3-119
‘HC109 i} 2-4 3-36 'HC280 v - 2-6 3-121
‘HC112 1 2-4 3-38 'HC299 1] ) 2-5 3-123
'HC113 I 2-4 3-40 ‘HC323 m 2-5 3-126
‘'HC114 ] 2-4 3-42 'HC352 m 2-5 3-129
'HC123 v 2-6 3-44 'HC353 U] 2-5 3-131
'HC132 1 2-3 3-46 'HC354 1] 2-5 3-133
'HC133 | 2-3 3-47 'HC356 1] .25 3-136
'HC137 v 2-6 3-48 'HC365 m 2-5 3-139
'HC138 v 2-6 3-50 'HC366 ] 2-5 3-139
'HC139 v 2-6 3-52 'HC367 in 2-5 3-139
'HC147 v 2-6 3-54 'HC368 ] 2-5 3-139
‘HC151 m 2-5 3-56 'HC373 o 2-5 3-141
‘HC162 mn 2-5 3-568 'HC374 I} 2-5 ° 3-143
'HC153 n 2-5 3-60 'HC377 v 2-6 3-145
‘HC154 v - 2-6 3-62 'HC378 [\ 2-6 3-145
‘HC167 il 2-5 3-64 'HC379 ] 2-4 3-145
‘HC158 mn 2-5 3-64 'HC386 | 2-3 3-148
'HC160 \" 2-6 3-66 ‘HC390 v 2-6 3-149
‘HC161 v 2-6 3-66 'HC393 v 2-6 3-149
‘HC162 [\ 2-6 3-66 'HC423 v 2-6 3-152
‘HC163 [\ 2-6 3-66 'HC490 v 2-6 3-154
‘HC164 [\ 2-6 3-72 'HC533 ) i 2-5 3-156
'HC165 v 2-6 3-74 'HC534 n 2-5 3-158
'HC166 \% 2-6 3-77 'HC563 L1} 2-5 3-160
*See these pages for absol ratings, r di perating diti and electrical characteristics.
tSee these pages for description, pin i timing requir and switching characteristics.
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ALPHANUMERIC INDEX

RATINGS AND DESCRIPTIVE RATINGS AND DESCRIPTIVE
TYPE CHARACTERISTICS* INFORMATIONT TYPE CHARACTERISTICS* INFORMATIONT
NUMBERS  TABLE PAGE PAGE NUMBERS  TABLE PAGE PAGE
'HC564 1] 2-5 3-162 ‘HC648 L] 2-5 3-186
'HC573 1] 2-5 3-164 'HC651 n 2-5 3-190
'HC574 in 2-5 3-166 'HC652 11 2-5 3-190
'HC580 L] 2-5 3-168 ‘HC688 v 2-6 3-194
'HC592 v 2-6 3-170 'HC4002 | 2-3 3-196
'HC593 n 2-5 3-170 'HC4017 v 2-6 3-197
'HC594 ] 2-5 3-173 ‘HC4020 [\ 2-6 3-199
'HC595 m 2-5 3-175 'HC4040 \") 2-6 3-201
'HC597 v 2-6 - 3-177 'HC4060 v 2-6 3-203
'HC598 1] 2-5 3-177 'HC4075 | 2-3 3-205
'HC620 n 2-5 3-180 ‘HC4078 1 2-3 3-206
'HC623 mn 2-5 3-180 ‘HC4511 v 2-6 3-207 n
‘HC640 i 2-5 3-183 ‘HC4514 [\ 2-6 3-209
‘HC643 [t} 2-5 3-183 ‘HC4515 v 2-6 3-209
'HC645 1] 2-5 3-183 'HC4538 v 2-6 3-212
'HC646 1] 2-5 3-186 ‘HC4724 v 2-6 3-214
*See thesa pages for absol i ratings, ded operating conditions, and electrical characteristics.
1See these pages for description, pin assi timing requir , and switching characteristics.
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GLOSSARY
SYMBOLS, 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 (EIA) for use in the USA and by the International Electrotechnical Commission (IEC)
for international use. '

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

Cpd

fmax

Icc

WH

hiL

loH

loL

los

loz

VIH

Power dissipation capacitance
Used to determine the no-load dynamic power dissipation per logic function (See individual circuit pages):

Pp = de Vee? f+ice Vee.

Maximum clock frequency

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

Supply current
The current into* the Ve supply terminal of an integrated circuit.

High-level input current
The current into® an input when a high-level voltage is applied to that input.

Low-level input current
The current into* an input when a low-level voltage is applied to that input.

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

Short-circuit output current

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).

Qff-state (high-impedance-state) output current {of a three-state output)

The current flowing into* an output having three-state capability with input conditions established that,
according to the production specification, will establish the high-impedance state at the output.

High-level input voltage

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

binary variables.

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

* Current out of a terminal is given as a negative value.

TEXAS INSTRUMENTS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

ViL

VoH

VoL

VT+

\'2

ta

tdis

ten

th

tpd

tPHL

tPHZ

Low-level input voltage

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

binary variables.

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

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

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

Positive-going threshold level
The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage rises from a level below the negative-going threshold voltage, V1.

Negative-going threshold level
The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage falls from a level above the positive-going threshold voltage, VT+.

Access time
The time interval between the application of a specified input pulse and the availability of valid signalsat an
output.

Disable time {of a three-state output)

The time interval 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. (tdijs = tPHZ or tprz).

Enable time (of a three-state output)

Thetime interval 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). (ten = tpZH or tpz[).

Hold time

The time 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 interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit 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 the signal and the active transition}for which correct operation
of the digital circuit is guaranteed.

Propagation delay time
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. (tpg = tPHL or tPLH)-

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

Disable time (of a three-state output) from high level
The time interval between the specified reference points on the input and the output voltage waveforms with
the three-state output changing from the defined high level to a high-impedance (off) state.

TEXAS INSTRUMENTS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tPLH

tpLZ

tPZH

tpzL

tw

Propagation delay time, low-to-high-level output
The time between the specified reference points on the input and output voltage wa\_/eforms with the output
changing from the defined low level to the defined high level.

Disable time (of a three-state output) from low level
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from the defined low level to a high-impedance (off) state.

Enable time (of a three-state output) to high level
The time interval 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 level.

Enable time (of a three-state output) to low level
The time interva! 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 low level.

Sense recovery time
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.

Setup time

The time interval between the application of a signal at a specified input terminal and a subsequent active

transition at another specified input terminal. '

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. Thesetuptime may have a negative value in which case the minimum limitdefines the fongest
interval (between the active transition and the application of the other signal) for which correct
operation of the digital circuit is guaranteed.

Pulse duration {width)
The time interval between specified reference points on the leading and trailing edges of the pulse waveform.
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FUNCTIONAL INDEX/SELECTION GUIDE

FUNCTIONS PAGE
AND/NAND Gates and INVererS . . ouveu it intit it ianeeraraeriatansesaesnsessasentosrasesssscasssssnaassnnns 1-8
OR/NOR/EXCLUSIVE-OR and A-O-1 Gates .. ..vvuuiiieieneiiieienrieieniuineninseesssstisesosasencassosansions 1-8
Schmitt-trigger NAND Gates and INVEIErS .. .....uieieeneniuienentirieieieninenierrasseseraroeseseasnsueneenns 1-8
Bus Drivers and Transceivers with 3-State QUIPULS .......oiiiniitiieiiiitiniariitierneraenseonanerarananesinns 1-8
DUAI J-K FliP-floPS tuvtviteeiitiinttieiiteiietiititeietentereteneneassssssiesestsesanesnsssnatassnsonnasarens 1-9
o 1T 1T PP PP 1-9
LatChES ANd REGISTEIS .. evutnneeennenneensneseneesuenesnenssansnssosossssassansssassnesnsosnesessassesaress 1-9

Monostable Multivibrators

Shift RegiSters ... covuvveinrniiereririererensennnnnnnnn

ASYNCHTONOUS COUNTBIS .1 ttuutteneeetenronssonnoseosonassenssssossnasssssassonsssasssssssanssosnsonassass
SYNCHIONOUS COUNEIS .. vvutistanttentnteeenesnteteneenseessenssnsesonssssossesssassosesneesansnsassossens
Comparators, Parity Generators/Checkers, and Priority ENcoders...........coiiiiiniieiiei it iiiiinienaniannas 1-10
Data Selectors/MUItIDIEXErS ... .ouuieitieiieititriteeineeneestaissieeentnsessessosesessenaruoansoncnssnes 1-11
Decoders/DemMUIIPIEXEIS . .. oo ittt ittt tetteretaenenenteesenentasosesaesensasoencneesnsarncasncnns 1-11
DiSplay DECOABIS/DIIVEIS .o vt st eiieteintitterietteratitsatastiasnoassesostosessassasassassssessassassanenes 1-11
RanNdom-Access Memories (RAM S) ¢ iuuuiiniitereeeeeresereeeressasessosssoseensossarossnsasacerossassaseess 1-11
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FUNCTIONAL INDEX/SELECTION GUIDE

AND, NAND GATES AND INVERTERS
(for Maximum Ratings and Electrical Characteristics See Table |,

OR, NOR, EXCLUSIVE-OR, AND
AND-OR-INVERT GATES

Page 2-3)
(for Maximum Ratings and Electrical Characteristics See Table |,
DESCRIPTION DEVICE | DESCRIPTIVE Page 2-3)
TYPE | INFORMATION DEVICE | DESCRIPTIVE
Hex Inverters "HCOA 34 DESCRIPTION IVPE | INFORMATION
Quad 2-Input NAND Gates 'HCOO 3-2 "HC02 33
Quad 2-Input AND Gates 'HCO8 3-5 Quad 2-Input NOR Gates He36 314
I’i":" :‘:“"“' 2:’;';6"“’5 :g:? 23 Quad 2-Input OR Gates "HC32 313
riple 3-Input ates ‘I -
Dual 4-Input NAND Gates ‘HC20 3-9 S;:déa::zm EXCLUSIVE 'HC266 3-118
Dual 4-Input AND Gates He21 3-10 Quad 2-Input EXCLUSIVE-OR | "HCB6 332
8-Input NAND Gate 'HC30 3-12 Gates "HC386 3148
n 13-Input NAND Gate ‘HC133 3-47 Dual 2-Wide 2-input A-O-1
'HC51 3-17
Gates
Triple 3-Input NOR Gates 'HC27 3-11
SCHMITT-TRIGGER GATES AND INVERTERS Triple 3-Input OR Gates "HC4075 3-205
{for Maximum Ratings and Electrical Characteristics See Table |, Dual 4-Input NOR Gates 'HC4002 3-196
Page 2-3) 8-Input NOR Gate 'HC4078 3-206
DEVICE | DESCRIPTIVE
DESCRIPTION TYPE INFORMATION
Hex Inverters ‘HC14 3-8
Quad 2-Input NAND Gates ‘HC132 3-46
BUS DRIVERS AND TRANSCEIVERS WITH 3-STATE OUTPUTS
{for Maximum Ratings and Electrical Characteristics See Table lll, Page 2-5)
DEVICE DESCRIPTIVE
DESCRIPTION OUTPUT DATA CONTROL INPUTS TYPE INFORMATION
. Inverting Independent Enables 'HC242
Quad Bus Transceivers True for A and B Buses ‘HC243 3-104
ln::::ng Common Enables ,:232:
Hex Bus Drivers/Receivers 3-139
True . ‘HC367
Inverting Symmetrical Enables T
Inverting Symmetrical Enables ‘HC240 3102
Octal Bus Drivers/Receivers True Complementary Enables 'HC241
Symmetrical Enables ‘HC244 3-106
Inverting Independgm Enables 'HC620 3.180
True for A and B Buses 'HC623
) Inverting ‘HC640
Octal Bus Transcaivers True and Inverting Enable and 'HC643 3-183
True Direction Control ‘HC645
‘HC245 3-108
True Enable and 'HC646 3.186
Octal Bus Transceivers Inverting Direction Control 'HC648
with Registers Inverting Independent Enables 'HC651 3.190
. True for A and B Buses 'HC652

1-8
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FUNCTIONAL INDEX/SELECTION GUIDE

D-TYPE FLIP-FLOPS

RATINGS AND
DESCRIPTION OUTPUT OTHER DEVICE CHARACTERISTICS | DESCRIPTIVE
CONFIGUATION FEATURES TYPE TABLE PAGE INFORMATION
Dual D-type Flip-fl ith Ind dent
ua vpe Hlip-tiops wi Complementary ndependsn 'HC74 3-20
Preset and Clear Clocks M 2.4
Quad D-Type Flip-flops with Complementar Common Clear 'HC175 3-82
Common Clocks P v Output Enable 'HC379 3-145
Hex D-Type Flip-flops with Qonl Common Clear 'HC174 3-82
Common Clocks v Output Enable 'HC378 W 2.6 3-145
Q onl Common Clear 'HC273 3-119
Y Output Enable "HC377 3145
Octal D-type Flip-flops ‘HC374 3-143
with Common Clocks 3-State, Q only Output Control "HC574 " 25 3-166
3-State, Q onl Output Control HC534 3-158
- Gony pu "HC564 : 3-162
DUAL J-K FLIP-FLOPS
(for Maximum Ratings and Efectrical Characteristics See Table II,
Page 2-4)
DEVICE | DESCRIPTIVE
DESCRIPTION TYPE INFORMATION
'HC73 3-18
Dual J-K Flip-fi ith Cl
ua ip-flops with Clear HC107 332
Dual J-K Flip-flops with Preset| ‘HC113 3-40
Dual J-K Flip-flops with ‘HCT8 3-28
Preset, Common Clock, and
Common Clear ‘HC114 3-42
Dual J-K Flip-flops with Preset| 'HC76 3-24
and Clear ‘HC112 3-38
1 J-K Flip- i
Dual J ip-flops with Preset HC109 3.36
and Clear
LATCHES AND REGISTERS
RATINGS AND
D_II,E‘\("CE CHARACTERISTICS .Bﬁgcﬂﬂl‘éﬁ
DESCRIPTION OUTPUTS PE TABLE PAGE R
Complementary 'HC75 3-22
Quad D-type Latches Gonly 7T 1] 2-4 326
Quad D-type Registers Q only, 3-state 'HC173 3-80
'HC373 3141
Octal D-Type Latch Gontn 3o Hes7s I 2.5 3-164
‘ e Q only, 3-state HC533 3-156
. o "HC563 3-160
R ‘HC4724 3-214
8-Bit Addressable Latches Qonly "HC259 v 2-6 3718
MONOSTABLE MULTIVIBRATORS
(for Maximum Ratings and Electrical Characteristics See Table IV, Page 2-4)
DEVICE DESCRIPTIVE
DESCRIPTION FEATURES TYPE INFORMATION
Dual Monostable Multivibrators 'HC221 3-100
with Direct Clear, Postive ‘HC123 . 3-44
and Negative Inputs, and Retriggerable " . '‘HC423 3-152
Will not t fi lea
complementary Outputs i not trigger from clear ™ 4538 3212
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FUNCTIONAL INDEX/SELECTION GUIDE

SHIFT REGISTERS
DEVICE | cHARACTERISTIC | DES
ESCRIPTIVE
DESCRIPTION INPUTS UTPUT!
° s TYPE TABLE PAGE INFORMATION
4-Bit Shift Register with Clear | J-K/Parallel Parallel 'HC195 3-98
4-Bit Bidirectional Shi i
it Bidirectional Shift Serial/Parallel Parallel 'HC194 3-95
Registers with Clear
Serial/Parallel, Clock . y
Inhibit, Shift/Load 2 Serial HC165 v 2.6 374
8-Bit Shift Registers 2 Serial, Clear Parallel 'HC164 3-72
Serial/Parallel, Clear, . ,
Clock Inhibit, Shift/Load] ~°"'®! HC166 37
8-Bit Shift Registers with Serial/Parallel Serial HC597 3-177
Input Registers Serial/Parallel 3-state Parallel 'HC598 3-177
(Muttiplexed1/0)
8-Bit Bidirectional Shift
H )
Registers with Storage and | Serial/Parallel 3-state Parallel ngg L 2-6 : :::
Muitiplexed 3-State 1/0
8-Bit Shift Registers with Serial Parallel ‘HC594 3-173
Output Registers 3-State Parallel 'HC595 3-175
SYNCHRONOUS COUNTERS
RATINGS AND DESCRIPTIVE.
DESCRIPTION FEATURES TYPE CHARACTERISTICS | INFORMATION
TABLE PAGE
Async Clear 'HC160 3-66
Decadh
ecace Sync Clear Sync Load HC162 3.66
Clock Inhibit 'HC190 3-87
Decade Up/D
ecade Up/Down Async Clear Asyne Load "HC192 3.93
Divide-by-
ide-by-10 Async Clear "HC4017 3.197
Johnson Counter W 2.6
4-Bit Bina Async Clear Svne Load 'HC161 3-66
i Sync Clear Y "HC163 3-66
. Clock Inhibit 'HC1N 3-87
4-Bit Binary Up/Down Async Clear Async Load "HC193 391
8-Bit Binary with Sync Clear Muttiplexed — .
Input Registers v P 'HC593 3170
3-state I/0 " 2.5
8-Bit Bi ith
! marY " Sync Clear 3-state Outputs ‘HC590 3-168
Output Registers .
ASYNCHRONOUS (RIPPLE CLOCK) COUNTERS COMPARATORS, PARITY GENERATORS/
{for Maximum Ratings and Electrical Characteristics See Table IV, CHECKERS, AND PRIORITY ENCODERS
Page 2-6) (for Maximum Ratings and Electrical Characteristics See Table IV,
DEVICE| DESCRIPTIVE Page 2-6)
DESCRIPTION|  FEATURES TYPE | INFORMATION DEVICE | DESCRIPTIVE
DESCRIPTION
12-Bit Binary , TYPE iNFORMATION
Counters HC4040 3-201 4-Bit Magnitude Comparators | 'HC85 3-30
14-8it Binary 'HC4020 3-199 8-Bit Magnitude Comparators | ‘HC688 3-194
Counters - |On-chip Osciliator | "HC4060) 3-203 9-Bit Odd/Even Parity HC280 2.121
Dual Decade |Bi-quinary or BCD| ‘HC390 3-149 Generator/Checker
Counters Set-to-9 Input | ‘HCA490 3-154 10-Lin§ chima' to 4-Line HC147 3.54
Dual 4-Bit Bi- BCD Priority Encoder
‘HC393 3.149
nary Counters
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FUNCTIONAL INDEX/SELECTION GUIDE

DATA SELECTORS/MULTIPLEXERS

(for Maximum Ratings and Electrical Characteristics See Table Ill, Page 2-5)

PTION INPUT: OUTP! DEVICE DESCRIPTIVE
DESCRIPTIO S UTPUTS TYPE INFORMATION
Inverting ‘HC1562 3-58
Enable Complementary HC151 3-56
R A Complementary, 3-state 'HC251 3-110
8-Line-to-1-Line Transparent
Latches, Enable Com;le::ntary HC354 3-133
Registers, Enable state "HC356 3136
True, 3-stata 'HC253 3-112
) N Independent Inverting, 3-state '"HC3563 3-131
Dual 4-line-to-1-Line Enables True "HC153 3-60
lnverting 'HC352 3-129
True 'HC1567 3-64
3 N Inverting ‘HC158 3-64
Quad 2-Line-to-1-Line Common Enable True, 3.state HC257 3112
Inverting, 3-state 'HC258 3-114
DECODERS/DEMULTIPLEXERS
(for Maximum Ratings and Electrical Characteristics See Table 1V,
Page 2-6)
DEVICE | DESCRIPTIVE
DE
SCRIPTION | FEATURES | rype |INFORMATION
2 Enables ‘HC154 3-62
4-Line-to-16-Line | Input latches, |'HC4514 3-209
Output Enable ['HC4515 3-209
4-Line-to-10-Line, ,
BCD-to-Decimal HCa2 3-15
- 3 Enables 'HC138 3-50
3-Line-to-8-Line |3 Enables, Ad- HC137 3.48
dress Latches
Dual 2-Line- Independent |,
to-4-Line Enables HC139 3-52
DISPLAY DECODERS/DRIVERS
RATINGS AND
DESCRIPTION D,IQ";%E CHARACTERISTICS .EESS?A'H'?A%
TABLE PAGE
B(FD-to-7-Segment Decoders/Drivers HC4511 W 2.6 3.207
with Input Latches
RANDOM ACCESS MEMORIES
DEVICE RATINGS AND DESCRIPTIVE
DESCRIPTION ORGANIZATION FEATURES TYPE CHARACTERISTICS INFORMATION
TABLE PAGE
64-Bit 16x4 3-state Outputs 'HC189 1] 2-5 3-84
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EXPLANATION OF FUNCTION TABLES

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

H

o

885 nx — =

C s

TOGGLE

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level

irrelevant (any input, including transitions)

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

the level of steady-state inputs at inputs A through H respectively

level of Q before the indicated steady-state input conditions were established
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 |

one high-level pulse

one low-level pulse

each output changes to the complement of its previous level on each active transition indicated by tord.

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 itis achieved. The output persists solong 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
outputis shown as a level (H, L, Qg, or 50), 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 pulse, | | or ||, the pulse follows the indicated input
transition and persists for an interval dependent on the circuit.)
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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
SN74HC194,

FUNCTION TABLE

INPUTS OUTPUTS
MODE SERIAL PARALLEL

CLEAR 150 'OCX g/t miGHTIA B ¢ D | 2A 9 9 9o
C Ix x| x X X X X X X[t L [ T
H X X L X X X X X X [Qao Qo Qco Qpo
H H H t X X a b ¢ d a b c d
H L H ! X H X X X X H Qan QBn Qcn
PR IV X L |x x x x| L 0an OGsn Qcn
H ol L] ot H X |[X X X X |Gy, Qcn Qpn H
Ho|H L] L X [x x x x|as, Qcn Qpn L
oo o] x X X |x X X X |@an Osn Qcn 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 effectand 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 ST and SO are both high
then, without regard to the serial input, the data entered at Awill be at output Qa, data entered at B will be at Qg, andso 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 inputand
the shifting of previously entered data one bit; data previously at QA is now at Qp, the previous levels of Qg and Q¢ 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 inputand
the shifting of previously entered data one bit; data previously at Qg is now at Qa, the previous levels of Q¢ and Qp are nowat
Qg and Qc, 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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PARAMETER MEASUREMENT INFORMATION

TOTEM POLE OUTPUTS

RL
FROM OUTPUT TEST
UNDER TEST POINT
T
PARAMETER ALt CLit
tpLH or| Standard outputs o 50 pF
tpHL |High-current outputs § o 150 pF

fCL includes probe and test fixture capacitance.

1These values apply only when alternative values (RL=2k0Q, CL- 15 pF)are
not specified in the column g in switching istics.

§Hugh -current outputs are mdlcated by the D in the logic symbol.

3-STATE OUTPUTS
——I— 'cC
TEST

POINT R

FROM OUTPUT
UNDER TEST

LOAD CIRCUIT
PARAMETER Ri¥ | cft Sq S2
PZH OPEN | CLOSED
tpzL 1KY | SPF I OsED| OPEN
tPHZ OPEN | CLOSED
PLZ VK | S0PF I oSED|OPEN
tPLH Of tPHL o 75 pF | CLOSED| OPEN

'CL includes probe and test fixture capacitance.
$These values apply only when al(ernanve valuos (RL 6670, C|_ 45 pF)
are not specified in the column h g in istics.

TIMING Vce
INPUT 50%

m.ucl'"hﬂ
DATA 1 ~-==-Vce
INPUT 50% 50% ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES*

HIGH-LEVEL <—--—Vce
PULSE m
H H ov

——tw ——el
po—tw ——ol
LOW-LEVEL rooT Vee
PULSE 50%
Lm0V
VOLTAGE WAVEFORMS

PULSE WIDTHS*®

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

ics: PRR < 1 MHz, Z,,,,f~ 500, t,= 6 ns, t;= 6 ns.

All input pulses are ied by s having the ing
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PARAMETER MEASUREMENT INFORMATION

e —————— — Vce
INPUT % 50% \51/-
! . ov

)
| |
le——1tpLy—>] le— tPHL —>|
! 1 .l +
1 | i b—————VoH
IN-PHASE I
OUTPUT | ]{ 60% { \ 50%
: I VoL
le——1tPHL— le——1tpLH—»|
1 ]
Vi
OUT-OF-PHASE \ I OH
OUTPUT 60% 60%
—————— VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES*

Vce
OUTPUT CONTROL 50%
{Low-level enabling) : H ov

| |
(e tPzL—> je—tpLZ
i :-—-—- Vee : 1 =~ Vce
WAVEFORM 1 | 50% | I
(See Note 1) I | 10%
| T — == - VoL
re——tpzH—] :
| )
—_— —V
WAVEFORM 2 | \ 0% OH
(See Note 1) 60% |
je—tpHz — ~O0V
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS*

Note: 1. 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.

* In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, 25,4y ~560 (), t; =6 ns, ty =6 ns.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

1-15




THIS PAGE
INTENTIONALLY LEFT BLANK

1-16 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



Ratings and

Characteristics

2-1



2-2

A

ATTENTION

These devices contain circuits to protect the inputs and outputs against damage due to
high static voltages or electrostatic fields; however, it is advised that precautions be
taken to avoid application of any voltage higher than maximum-rated voltages to these
high-impedance circuits.

Unused inputs must always be connected to an appropriate logic voltage level,
preferably either V¢ or ground.

Copyright ©1982 by Texas Instruments Incorporated
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HIGH-SPEED TABLE |
CMOS LOGIC SPECIFICATIONS FOR SSI CIRCUITS

D2684, DECEMBER 1982

absolute maximum ratings over operating free-air temperature range?

Supply voltage range, VO .o vvvivvriieineiiinernvnenens Cereneaae Cereeieeas Ceevereaaaes Ceeeeees —05t07V
Input diode current, JK(VI<—0.5V or V| >VeC+0.6 V) it ce it +20 mA
Output diode current, Igg{Vo <—05VorVo>Vcc+05V) ..oovivvninen. R e +20 mA
Continuous output current (—0.5 V<Vg<Vgg+05V)..ovvnennt. ettt a i +25 mA
Continuous current through Vec or GND Pins .. vvvvviveveininininnnnns P 41 1 V-
Lead temperature 1,6 mm (1/16 in) from case: J package for 60 seconds ...........cccoviiiiiiiiniinin.n, 300°C

N package for 10seconds.....ovveereriinninneienennannss 260°C
Storage temperature range «.......coveuvvueerenees et ee e eise st ettt eraas ... —65°C to 150°C

tStresses beyond those listed under ‘*Absolute Maximum Ratings’* may cause permanent damage to the device. These
are stress ratings only and functional operation of the device at these or any other conditions beyond those indicated
under ““Recommended Operating Conditions’ is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.
recommended operating conditions

SNB4HC’ SN74HC’
MIN _NOM _ MAX | MIN _Nom  max | UNT
Ve Supply voltage 2 5 6 2 5 6 v
Vec=45V 3.15 3.15 n
Viy4 High-level input voltage Vee=5V 3.50 350 v
Vecc=55V 3.85 3.85
Vec=45V 0 0.9 0 0.9
ViL Low-level input voltage Vee=5V 0 1.0 0 1.0 \
Vcc=55V 0 1.1 0 11
V) Input voitage -05 Vec+05 | —05 Vec+05| V
Vo Output voitage -0.5 Vec+05 | —05 Vee+05 \
loH High-level output current —4 —4 mA
loL Low-level output current 34 4 mA
\ Input transiti?n (riée an{:l fall) times 0 500 0 500 ns
(except Schmitt-trigger inputs)
TA Operating free-air temperature —55 125 —40 85 °C
electrical characteristics, Vcc =5 V + 10%,
over recommended operating free-air temperature range (unless otherwise noted)
Ta=25°C SNG4HC’ SN74HC’
PARAMETER TEST CONDITIONS MIN TYPF MAX MIN MAX MIN MAX UNIT
Vi=Vigor Vi, Vee =45V, 386 356 3.70
IoH = —4mA
VoH :g; Z'ﬁ'z"(;a’ A Vee-02 Ve vee —0.2 Vee—0.2 v
:gH Z'ﬁ;& Z,','; Vee—-01 Ve Vee-01 Vee —0.1
Vi=VigorViL {loL=34 mA 0.27 . 04
: loL=4 mA 0.32 04
Vo Vi=ViHorV o v
1= Ve or VL. 0o o1 0.1 0.1
loL =20 uA
VT — Vg 04 1 04 04 v
1} Vi=VggorOV +0.1 +1 *1 LA
Icc Vi=VecorOV,1p=0 2 40 20 LA
G 3 10 10 10 pF

Al typical values are at Ve =5 V.
{This parameter applies only to Schmitt-trigger inputs.

switching characteristics

See individual circuit pages.
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TABLE Il

HIGH-SPEED SPECIFICATIONS FOR DUAL AND
CMOS LOGIC QUAD FLIP-FLOPS AND LATCHES

D2684, DECEMBER 1982

absolute maximum ratings over operating free-air temperature ranget

Supply voltage range, VCC + v cvvvvvernn e et e e et e et n e r e e es it ~05t07V
[nput diode current, [KV|<—0.5VorVi>Vec+05V).ovviviiiiiininn, PSP {0 1 72N
Output diode current, IQK(VO < =05V orVO>VEC+0.5V) cuviiiiiiiiiiiiiiiiiiiiie s .20 mA
Continuous output current (—0.5 V< Vo <Vgg+05V)....oovvinnen, e o1 1 1 A
Continuous current through Vcc or GND pins .......... e e +50 mA

Lead temperature 1,6 mm (1/16 in) from case: J package for 60 seconds .........ccivvivevienenines.....300°C
N package for 10 seconds..... P 1 e Mo
StOrage teMPErature TANGE « .. vouteeror oo ronnnnessansossasssoosnessseesssansesonasssnsesns —65°C to 160°C

tStresses beyond those listed under “Absolute Maximum Ratings’ may cause permanent damage to the device. These
are stress ratings only and functional operation of the device at these or any other conditions beyond those indicated
under “Recommended Operating Conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability. )
recommended operating conditions

SN54HC’ SN74HC’
MIN _NOM _ MAX | MIN _Nom _ max | WMT
Ve Supply voltage 2 5 6 2 5 6 \Y
Vec=45V 3.15 3.15
ViH High-level input voltage Vee=5V 3.50 3.50 \
Vee=56V 3.85 3.85
Vec=45V 0 0.9 0 0.9
ViL Low-level input voltage Vee=5V [o] 10 0 10 \
Vee=55V 0 1.1 0 1.1
V| Input voltage —0.5 Vee+05; ~05 Vec+0.5 \
Vo Output voltage —-0.5 Vec+05| -05 Vec+0.5 \
loH High-level output current —4 —4 mA
loL Low-level output current 3.4 4 | mA
ty  Input transition (rise and fall) times [0} 500 o] 500 ns
TA Operating free-air temperature -55 125 —-40 85 °C
electrical characteristics, Vcc =5 V £ 10%,
over recommended operating free-air temperature range (unless otherwise noted)
Ta=25°C SN54HC’ SN74HC’
PARAMETER TEST CONDITIONS MIN TYPE MAX MIN MAX MIN MAX UNIT
Vi=Vigor Vi, Vec = 4.8V, 3.86 356 3.70
IoH = —4mA -
VoH :g; :"fz"&;/ L'Z\ Vee-02  Vee Ve =02 Vee —0.2 v
:gn Vinor Zﬂ- vee-01 Ve vee —0.1 Vee —0.1
Vi=VigorViL {loL=3.4 mAl 0.27 0.4
loL=4 mA 0.32 04
VoL Vi=Viqor Vi, v
0 0.1 0.1 0.1
loL = 20 pA
[} Vi=VggorQVv +0.1 1 +1 LA
ce Vi=VecorOV,Ip=0 4 80 40 HA
Ci 3 10 10 10 pF

All typical values are at Ve =5 V.

switching characteristics

See individual circuit pages.
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TABLE 1l
HIGH-SPEED SPECIFICATIONS FOR CIRCUITS
CMOS LOGIC WITH HIGH-CURRENT OUTPUTS

02684, DECEMBER 1982

absolute maximum ratings over operating free-air temperature ranget

Supply voitage range, VCC s vevevreves PSPPI
Input diode current, l|K(Vj < —0.5V or V| > Vecc +0.5V)
Output diode current, log(Vo < —0.56 Vor Vg >Vcc +0.5V)
Continuous output current (—0.5V<Vg <Vcc +0.5V)....
Continuous current through Ve or GND pins ..oovveiiiiiiiennnnes
Lead temperature 1,6 mm {1/16 in) from case: J package for 60 seconds ..

N package for 10 seconds .

Storage temperature range ............ et et eeieeei e ieeas Ceriereeaae, —65°C to 160°C
tStresses beyond those listed under “’Absolute Maximum Ratings’* may cause permanent damage to the device. These
are stress ratings only and functional operation of the device at these or any other conditions beyond those indicated
under “Recommended Operating Conditions” is not implied. Exposure to absolute-maximum-rated conditions for

extended periods may affect device reliability.
recommended operating conditions

SN64HC’ SN74HC’ NIT
MIN _NOM ___MAX | MIN _NOM _ MAX | Y
Ve Supply voltage 2 5 6 2 5 6 v
Vee=45V 3.15 3.15
ViH High-level input voltage Vee=5V 3.50 3.50 v
Vee=65V 3.85 3.85
Vec=45V 0 0.9 0 0.9
V|L Low-level input voltage Veeg=5V 0 10 4] 1.0 \
Vec=65V 0 1.1 [ 1.1
V| Input voltage -05 Vec+05| —05 Vec+ 05 \
Vo Output voltage -0.5 Vcc+05 | —05 Vee+05 v
. High-current outputs { -6 -6
I High-level output
loH High-level output current Standard outputs —y -y mA
High-current outputs § 5.1 6
IoL Low-level output
OL Low-leveloutput current Standard outputs 34 4 mA
t¢  Input transition (rise and fail) times [o] 500 4] 500 ns
Ta Operating free-air temperature —55 125 —40 85 °C
{High-current outputs are indicated by the > in the logic symbol. All 3-state outputs are high-current outputs.
electrical characteristics, Vcc =5 V = 10%,
over recommended operating free-air temperature range (unless otherwise noted)
Ta=25°C SNB4HC' SN74HC’
PARAMETER TEST CONDITIONS MIN TYpi MAX MIN MAX MIN MAX UNIT
Vi=V ViL. =45V, ‘
1= VK or ViL. Ve 386 356 3.70
IoH = —4mA
Vi=ViHorViL
VOH Ion = 200 4A Vee-02 Ve Ve —02 Vee -0.2 v
Vi=ViHorViL
10K = —20 A Vee -0 Vee Vee —0.1 Vee —041
Vi= Vi or V)L | 54HC’ 0.27 04
foL = max rec. ' 74HC’ 0.32 04
VoL [Vj=Viqorv v
1= YiH of ViL, o o1 0.1 0.1
loL = 20 A i i
[[e¥] Vo=VecorOV, V= Viyor V| 05 15 +5 LA
] Vi=VggorOV +0.1 +1 +1 LA
Icc Vi=Vegor0V,lp=0 8 160 80 LA
Cj {except transceiver I/0 pins) 3 10 10 10 oF

1Al typical values are at Voo = 5 V.
§This parameter, lgz, the high impedance-state output current, applies only for three-state outputs and transceiver 1/0 pins.

switching characteristics

See individual circuit pages.
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HIGH-SPEED
CMOS LOGIC

TABLE IV

SPECIFICATIONS FOR MSI CIRCUITS

D2684, DECEMBER 1982

absolute maximum ratings over operating free-air temperature ranget

Supply voltage range, VcG . ..... [ Cerrreeeaas Ceereenenaeaes et eseei ey ...~ 05t07V
Input diode current, [IKIV| < —0.8V or VI >VCC+0B V) ittt iiiiiiieiiieiiieeeaaenans 120 mA
Output diode current, IQK(VO < —0.5VorVo>Veg+05 V) ciiiiiiiiiiiiiiiiiiiiiiiiiiinenees vers . F20mA
Continuous output current (—0.5 V<V <Vcc+05V)........... e et 125 mA
Continuous current through Voc or GNDpins «..vvvvviieniiienienen.. Ceseesvrenansssassneseanine ....150 mA
Lead temperature 1,6 mm (1/16 in) from case: J package for 60 seconds ....... P [0 (6 L o4

N package for 10seconds.......coovveiivenennannnenns ....260°C
Storage temperature range ........ S .. —65°C to 150°C

tStresses beyond those listed under “Absolute Maximum Ratings’ may cause permanent damage to the device. These
are stress ratings only and functional operation of the device at these or any other conditions beyond those indicated
under “Recommended Operating Conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.

recommended operating conditions

SN54HC’ SN74HC’
MIN _NOM __MAX | MIN NoM _ max | UNT
Vce Supply voltage 2 6 2 5 6 v
Vec=45V 3.15 3.16
ViH High-leve! input voltage Vec=5V 3.50 3.50 \4
Vcc=55V 3.85 3.85
Veg=45V 0 0.9 0 0.9
ViL Low-level input voltage Vec=56V 0 1.0 0 10 \
Vec=556V [+] 1.1 0 1.1
V| Input voltage —0.5 Vec+05| —05 Vec+0.5 \
Vo Output voltage —05 Vee+05| —05 Vee+05 \
IoH High-level output current —4 —4 mA
loL Low-level output current 3.4 4 mA
% Input transitic?n (r{se antli fall) times 0 500 0 500 ns
{except Schmitt-trigger inputs)
Ta Operating free-air temperature -55 125 —-40 85 °Cc
electrical characteristics, Vg =5 V = 10%,
over recommended operating free-air temperature range (unless otherwise noted)
Ta=26°C SNB4HC’ SN74HC’
PARAMETER TEST CONDITIONS MIN TYPE  MAX MIN MAX MIN MAX UNIT
Vi=VigorViL Vec =45V, 3.86 356 3.70
IoH=—4mA
VoH :g; Z'Bzoéov:,lli Vec—02  Vee Vee -0.2 Vee 0.2 v
:gH \z"fz"(; XL’* Vee-01  Vee Vee —0.1 Voo —0.1
Vi=VigorViL {loL=34mA 0.27 04
loL=4 mA 0.32 04 v
You - IVi= Vi arvir o o1 0.1 0.1
loL =20 pA
VI — Vg 04 1 04 04 v
] Vi=VecorOV,15=0 +0.1 +1 +1 VA
Icc Vi=VecorOV 8 160 80 LA
Ci 3 10 10 10 | pF

YAl typical values are at Ve =5 V.
switching characteristics

§This parameter applies only to Schmitt-trigger inputs.

See individual circuit pages.
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HIGH-SPEED TYPES SN54HC00, SN74HC00
CMOS LOGIC QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality SN54HCO00 . . . J PACKAGE
and Reliability SN74HCO00 . ..J OR N PACKAGE
(TOP VIEW)
description 1T Thal] vee
These devices contain four independent 2-input 182 13 :| 4B
NAND gates. They perform the boolean functions w3 12[04A
Y=ABorY=A+Bin positive logic. 2a[]a  11[Jay
The SN54HCOO is characterized for operation over 28(ls 10 :] 38
the full military temperature range of -55°C to 2v(le 9[J3A
125°C. The SN74HCOO is characterized for opera- GND |7 LINEM

tion from -40°C to 85°C.

FUNCTION TABLE (each gate) SN54HCO0 . . . FH OR FK PACKAGE

SN74HC00 . .. FH OR FN PACKAGE

INPUTS OuTRUT (TOP VIEW)
A B Y
3 | S exg8e
L X H = e o p e
X L H 321
logi 1v{la 18[]4A
ogic symbol nells v Ane
a & 2A{l6 16 [Jay
" 3)
152 S0,y Nc{] 7 15 [INC
Atd) 28(]8 14]3B
:B (5) >~ 6, 9
e
(9) z o g ?«; <
" (10) L 5 ®
% 12) - NC — No internal connection
aa N (1)
P L) | ay

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics.

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
Vee=56V. Vec=45Vi055V,
Cy =15 pF. CL=50 pF
PARAMETER FROM 10 RL=2kQ, UNIT
(INPUT) (OUTPUT) Ta=25°C Ta=25°C SN54HCO0|SN74HCO00
MIN TYP MAX|MIN TYP MAX|MIN MAX | MIN MAX
{PLH AorB Y ns
tPHL
Cpd Power dissipation capacitance per gate No load, TA = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This document contains information on a
3-2 product under development. Texas Instru- TEXAS l NSTRUMENTS
ments reserves the right to change or dis- INCORPORATED

continue this product without notice.
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HIGH-SPEED
CMOS LOGIC

TYPES SI\I54H¢02, SN74HC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2684, DECEMBER 1982

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality
and Reliability

description

These devices contain four independent 2-input
NOR gates. Thgy_perform the boolean functions
Y=A+BorY=ABin positive logic.

The SN54HCO2 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HCO2 is characterized for opera-
tion from -40°C to 85°C.

logic symbol
1A
18
2A
28
3A
38
4A
48

2
3!

d

21

(1) w

{5)
(6)

4) 2y

i8)
(9)

I~ 10} Iy

(11)
(12)

Nos,,

Pin numbers shown are for J and N packages.

SN5AHCO2 . .. J PACKAGE
SN74HCO2 . .. J OR N PACKAGE
(TOP VIEW)

11 Ua[vee
1A02  13[Jay
1B[]s 12[J48
2vy[a  n[J4A
2A[0s  10[J3Y
28(0s o[J38

GND[]7 8[13A

SN54HCO2 .. .. FH OR FK PACKAGE
SN74HCO2 ... FH OR FN PACKAGE
' {TOP VIEW)

NC — No internal connection

FUNCTION TABLE (each gate)

INPUTS OQUTPUT
A B Y
H X L
X H L
L L H

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
‘éc‘f::‘;' Vec=45V1055V,
FROM T0 AL-2k0, CL=s0pF
PARAMETER L= . UNIT
(INPUT) (OUTPUT) Ta=25°C Ta = 25°C SN54HC02 | SN74HCO2
MIN TYP MAX|MIN TYP MAX|MIN MAX!|MIN MAX
1,
PLH, AorB Y ns
tPHL
Cpd Power dissipation capacitance per gate No load, Ta = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

This d

PRODUCT PREVIEW

on a

product under development. Texas Instru-
ments reserves the right to change or dis-

this pi

notice.

Copyright ©1982 by Texas Instruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

33



HIGH-SPEED
CMOS LOGIC

TYPES SN54HCO04, SN74HC04
HEX INVERTERS

D2684, DECEMBER 1982

SNS4HCO4 . .. J PACKAGE
SN74HCO04 ...J OR N PACKAGE

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

. IEW
and Ceramic DIPs (TOP VIEW)
@ Dependable Texas Instruments Quality 1A Uis[dvee
and Reliability 1Yz 1306A
2A[s  12[dey
description 2y[Ja  n1[]s5A
3A0s  1of}s5Y
These devices contain six independent inverters. 3Y[e 9[]aA
They perform the boolean function Y = A. GND[: 7 g[]avy

The SN54HCO4 is characterized for operation over
the full military temperature range of -565°C to
125°C. The SN74HCO04 is characterized for opera-

tion from -40°C to 85°C. SNE4HCO4 . . . FH OR FK PACKAGE

SN74HC04 ... FH OR FN PACKAGE

{TOP VIEW)
FUNCTION TABLE
(each inverter) > O 8 <
- 2Z >0
(S S G N
INPUT | OUTPUT 321
A Ad 2A(]a 18(]6Y
H L NC([]s 170NC
L H 2y []6 16 (] 5A
NC[]7 15 [INC
3A{]8 14 []5Y
logic symbol 9 10111213
T Yo T Yo
1At T @ .y %»28%%
2213 @), )
3a (5) {6) ay NC — Nao internal connection
w1 ® .y
sl ho
eati3) n2

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
V°?=5"F' Vcc=46V1055V,
FROM To LoaepE CL=50pF
PARAMETER RL=2k0 unNIT
(INPUT) (OUTPUT) Ta=25°C TA=26°C | SN54HCO4 [SN74HCO04
MIN TYP MAX|MIN TYP MAX|MIN MAX|MIN MAX
tPLH A v ns
tPHL
Cpd [ Power dissipation capacitance per inverter No load, TA = 25°C [ pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

PRODUCT PREVIEW
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ments reserves the right to change or dis-
this prodi i notice.

Copyright ©1982 by Texas Instruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED

3-4

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



HIGH-SPEED
CMOS LOGIC

TYPES SN54HC08, SN74HCO8
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2684, DECEMBER 1982

SN54HCO8 . . .J PACKAGE
SN74HCO8 ...J OR N PACKAGE

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs (TOP VIEW)
® Dependable Texas Instruments Quality 1Al UraDvec

and Reliability 182 13[J4B
1vy[s  12004A
description 2aJa  11[J4y
28[Js 10[]3B
These devices contain four independent 2-input 2YE6 s{]3A
AND gates. They perform the boolean functions aNo[]7 8[]3v

Y=A-BorY=A+B in positive logic.

The SN54HCO8 is characterized for operation over
the full military temperature range of -55°C to

4 ...FH OR FK PACKA!
125°C. The SN74HCO8 is characterized for opera- SN5aHCO8 0 ACKAGE

SN74HCO8 ... FH OR FN PACKAGE

tion from -40°C to 85°C. (TOP VIEW)
FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H H H
L X L
X L L
logic symbol
(1)
1A & 8,y
18 (2)
24 4) ©) NC—‘Nointemalconnecnon
(s) —2v ’
28
(9)
3A (8) ™
3B {10}
12
aa 12 (LK1
8 (13)

Pin numbers shown are for J and N packages.

.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\écc::VF. Vec=45Vt55V,
FROM TO L= 19 PR CL=50 pF
PARAMETER = UNIT
(INPUT) (OUTPUT) RL=2kQ, :
Ta=25°C TA=25°C |SN54HCO8 | SN74HCO8
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
1
FLH AorB Y ns
PHL
Cpd Power dissipation capacitance per gate No load, Tp = 26°C I pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

Copyright ©1982 by Texas Instruments Incorporated
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HIGH-SPEED

CMOCS LOGI

c

TYPES SN54HC10, SN74HC10
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982

© Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality

and Reliability

description

These devices contain three independent 3-input
NAND gates. They perform the boolean functions
Y=AB-CorY=A+B+Cin positive logic.

The.SN54HC10 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC10 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B C Y
H H H L
L X X H
X L X H
X X L H
logic symbol
Aty )
18 (2) ~N(12) 1w
1o
281
284 SNUP™
e8!
2at9
2810 N8,
ac11)

Pin numbers shown are for J and N packages.

SN54HC10...J PACKAGE
SN74HC10...J OR N PACKAGE

(TOP VIEW)
1A Ualvee
B2 1301cC
2A[Qs w201y
2804 11[J3c
2C[0s 1038
2Y[e g[J3A
GND[7 8[]3Y

SN54HC10. .. FH OR FK PACKAGE
SN74HC10 ... FH OR FN PACKAGE
(TOP VIEW) ’

10111213
<
[}

9
>0 Q>
NZ 20
U]

18] 1y
17 (] NC
16 [} 3C
15 [] NC
14(] 38

NC — No internal connection

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page

2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
‘écc::\: Vec=45V106.5V,
FROM TO L= 15 Pk CL=50 pF
PARAMETER = L=30p
{INPUT) (OUTPUT) RL=2kQ, . UNIT
Ta=25°C Ta=25°C SN54HC10 | SN74HC10
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX

'PLH A.B,orC Y ns

tPHL

Cpd Power dissipation capacitance per gate No load, Ta = 26°C | pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED - TYPES SN54HC11, SN74HC11
CMOS LOGIC TRIPLE 3-INPUT POSITIVE-AND GATES

D2684, DECEMBER 1982

® Package Options Include Both Plastic and SN54HC11 ...J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74HC1 1(1.‘6.PJV?SV\7)‘ PACKAGE
and Ceramic DIPs
. V
® Dependable Texas Instruments Quality 1'; ; U::% 1((:30
and Reliabilit
4 2a0]3  12[01y
description - 28[Ja  n[Jsc
2Cc[s 10[]38
These devices contain three independent 3-input 2y s s[]3A
AND gates. The_y pfrﬂa:m the boolean functions GND[:7 8(]3y
Y=A-B:CorY=A+B+C in positive logic.
The SN54HC11 is characterized for operation over
the full military temperature range of -55°C to SN54HC11 ... FH OR FK PACKAGE
125°C. The SN74HC11 is characterized for opera- SN74HC11 ... FH OR FN PACKAGE
tion from -40°C to 85°C. (TOP VIEW)

FUNCTION TABLE {each gate)

INPUTS OUTPUT

A B C Y

H H H H

L X X L

X L X L

X X L L

logic symbol

Aty &
1B 2 | 12) 1y NC — No internal connection
1c (13)
24 (3)
25— 6 _,y
2c (5)
3A (9)
38 (10} (8) v
ac {11)

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

ZCC::VF' Vec=45V1055V,
FROM TO L=15PF CL =50 pF
PARAMETER = UNIT
(INPUT) (OUTPUT) RL=2kQ,
Ta=25°C Ta=25°C SN54HC11| SN74HC11
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
tPLH A BorC Y ns
tPHL
de Power dissipation capacitance per gate No load, Ta = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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product under development. Texas Instru- TExAS INSTRUMENTS 37
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i this prod ithout notice.

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



HIGH-SPEED
CMOS LOGIC

TYPES SN54HC14, SN74HC14
HEX SCHMITT-TRIGGER INVERTERS

D2684, DECEMBER 1982

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality
and Reliability

description

These Schmitt-trigger devices contain six indepen-
dent inverters, They perform the boolean function

Y=A

The SN54HC14 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC14 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE
(each inverter)
INPUT | ouTPuT
A Y
H L
L H
logic symbol
qa—tt T @2 .y
243 @,y
3215 ) oy
a2 N (8)
sa—11) uo)
sa—t13) (LI

Pin numbers shown are for J and N packages.

SN54HC14 . .. J PACKAGE
SN74HC14 ...J OR N PACKAGE

{TOP VIEW)
1A Usagvee
v 2 13(]6A
2A[]3  12[]sY
2v[a  11{J5A
3A[]s 10[]sY
3vy e 9[J4eA

Gno[7  s[]ay

SN54HC14 ... FH OR FK PACKAGE
SN74HC14 ... FH OR FN PACKAGE
(TOP VIEW)

z
3
3

<
-
2

[¢]

=z

-
1

Q

(5]
>
]

2019

<
©
-

2A[]a 18[]6Y
NC(]s [nc
2Y ()6 16 (] 5A
NC[}7 15 ] NC
3A(]8 14 ] 8Y

9

M e

>a Q>

mZ2Z2T

(&)

NC — No internal connection

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
‘(’:CC:: "F' VeC=45Vto55V,
FROM 70 - L= 1o Pk CL =50 pF
ARAM! R = UNIT
P ETE (INPUT) {OUTPUT) RL=2k0,
Ta=256°C TA=25°C SN54HC14 | SN74HC14
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
" tpLH A Y ns
tPHL A Y ns
Cpd Power dissipation capacitance per inverter No load, Tp = 25°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC20, SN74HC20
DUAL 4-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982

SN54HC20 . ..J PACKAGE

@ Package Options Include Both Plastic and
SN74HC20 ...J OR N PACKAGE

Ceramic Chip Carriers in Addition to Plastic

TOP VIEW,
and Ceramic DIPs l '
o Dependable Texas Instruments Quality 140 UaQvee
and Reliability 182 13[J2D
: Nc[ds  s2{]2c
description 1C54 1[JNC
These devices contain two independent 4-input \DLis 10 j 28
) 1vs  9[d2A
NAND gates. The! pe_rforln t_he boolean functions GND[7 8 :] 2y
Y=AB:C-DorY=A+B+C+D in positive logic.

The SN54HC20 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC20 is characterized for opera-

SN54HC20 . .. FH OR FK PACKAGE
SN74HC20... FH OR FN PACKAGE

tion from -40°C to 85°C. (TOP VIEW):
Q
FUNCTION TABLE (each gate) o <L é) o
- - N
| CJT
INPUTS OUTPUT 3 2 20 19
A B C D Y
H H H H L NC4 182c
NC[]s 17 [JNC
L X X X H
1cle 16[[NC
X L X X H
x N L X H NC[] 7 15[]NC
X x  x L N D[]8 14(] 28
. 9 10111213
logic symbol R Tt
>0 >
-2z NN
1A (1) & &)
{2) . .
1] (6) NC — No internai connection
4) v
1c
10 5!
24 9)
(10)
28 18)
(12} =2y
2c
20413

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
Vec=5V. Vec=45Vt055V,
CL=15 pF, -
FROM TO Ry =2 kQ CL=50pF
PARAMETER L . UNIT
(INPUT) (OUTPUT) Ta=25°C TA=25°C | SN54HC20 | SN74HC20
MIN TYP MAX|MIN TYP MAX|MIN MAX|MIN MAX
tPLH AB.CorD Y ns
tPHL
r Cpd Power dissipation capacitance per gate No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

Copyright ©1982 by Texas Instruments Incorporated
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HIGH-SPEED TYPES SN54HC21, SN74HC21
CMOS LOGIC DUAL 4-INPUT POSITIVE-AND GATES

D2684, DECEMBER 1982

® Package Options Include Both Plastic and SN54HC21 . ..J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74HC21...J OR N PACKAGE
and Ceramic DIPs (TOP VIEW)
. 1AL 14| JVee
® Dependable Texas Instruments Quality 1802 13f) 20
and Reliability nels 120 2C
description . 1cJs n[INC
. . . . 10(]s 10[]2B
These devices contain two independent 4-input AND 1Y E 6 9 :] 2A
gates. ‘[he\iper_forrf the boolean functions Y = A-B-C-D aNo[7 s ] 2y
orY =A+B+C+ D in positive logic.
The SN54HC21 is characterized for operation over
the full military temperature range of -55°C to SN54HC21 ... FH OR FK PACKAGE
125°C. The SN74HC21 is characterized for opera- SN74HC21 ... FH OR FN PACKAGE
tion from -40°C to 85°C. . {TOP VIEW)
FUNCTION TABLE (each gate)
INPUTS OUTPUT
A B cC D Y
H H H H H
L X X X L
X L X X L
X X L X L
X X X L L
logic symbol
At &
{2) NC — No internal connection
18 ——— 6 .y :
14
105
242 |
8 10} @
e 12 ——2v
2013

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
ZCC :: ‘; Vec=45V1055V,
FROM T0 L=75p% CL=50 pF
PARAMET - NIT
ER (INPUT) {OUTPUT) RL=2k0. v
Ta = 26°C TA-25°C | SN54HC21 | SN74HC21
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
1PLH A.B,C,orD Y ns
tPHL
[ de Power dissipation capacitance per gate No load, Tp = 25°C pF typ j

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC27, SN74HC27
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2684, DECEMBER 1982

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs

Dependable Texas Instruments Quality
and Reliability

description

These devices contain three independent 3-input
NOR gates. They perform the boolean functions

Y=A+B+CorY=A-B:Cin positive logic.

The SN54HC27 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC27 is characterized for opera-

tion from -40°C to 85°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B C Y
H x X L
X H X L
X X H L
L L L H
logic symbol
1A (L1 21
1. 2) :(12) 1y
113
2a—8_]
") N8,y
2c—t5!
aat9)
38010 @ L
ac (11)

Pin numbers shown are for J and N packages.

SN54HC27 . ..J PACKAGE
SN74HC27 ...J OR N PACKAGE
(TOP VIEW)

. SN54HC27 ... FH OR FK PACKAGE
SN74HC27 ... FH OR FN PACKAGE

(TOP VIEW)

Q
QO
Z >,
J
1

(8]
-

019

o <
T
32

2A[] 4

NC[Js

2B(] 6

NC[)7

2C{]s
9 10111213
Ve Ve Tt
>00>d
N%me

NC — No internal connection

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
Vec=5V. Vec=45Vta5.5V,
CL=15pF, CL=50 pF
PARAMETER FROM T0 RL=2kQ, UNIT
(INPUT) (OUTPUT) Ta=25°C TA = 25°C SN54HC27 [SN74HC27
MIN TYP MAX|MIN TYP MAX]|MIN MAX|MIN MAX
1]
PLH A.B,orC Y ns
tPHL
Cpd Power dissipation capacitance per gate No load, T = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

PRODUCT PREVIEW

This d inf ona
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3-12 product under development. Texas Instru-

HIGH-SPEED
CMOS LOGIC

TYPES SN54HC30, SN74HC30
8-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982

® Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs

® Dependable Texas Instruments Quality
and Reliability

description

These devices contain a single 8-input NAND gate
and perform the following boolean functions in

positive logic:
Y= A-8-C-D'E-F-G-H
or

Y=A+B+C+D+E+F+G+H

SN54HC30 . ..J PACKAGE
SN74HC30...J OR N PACKAGE

(TOP VIEW)
adr U vee
B[]z 130NC
cs 120w
p[Js n{daG
Es 10[JNC
Fs 9[] NC

GND[7 e[l Y

SN54HC30 ... FH OR FK PACKAGE
SN74HC30 ... FH OR FN PACKAGE
(TOP VIEW)

The SN54HC30 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC30 is characterized for opera-

tion from -40°C to 85°C.

logic symbol

=
-

8

«

=

a

3

pry

r o m m o O @ P>
8

Pin numbers shown are for J and N packages.

NC — No internal connection

FUNCTION TABLE

TPUT
INPUTS A THRU H OUY u
All inputs H L
One or more inputs L H

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
Veg=5V. VeC=45V1055V,
FROM CL=16 pF. CL=50pF
T =
PARAMETER o o RL=2kQ, UNIT
(INPUT) (OUTPUT) Ta=25°C TA=25°C | SN54HC30| SN74HC30
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
1]
PLH AthruH Y ns
tPHL
[ Cpd Power dissipation capacitance per gate No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

PRODUCT PREVIEW
This document contains information on a

ments reserves the right to change or dis-
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HIGH-SPEED TYPES SN54HC32, SN74HC32
CMOS LOGIC QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2684, DECEMBER 1982

® Package Options Include Both Plastic and SN54HC32 . ..J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74HC32 'i‘(.Jva?:wN PACKAGE
and Ceramic DIPs { b
@ Dependable Texas Instruments Quality g UiaQvee
and Reliability B2 13(]4B
iY[s 12d4A
description 2a]a  11{Jay
) . 28[1s  10[]3B
These devices contain four independent 2-input OR 2v s NaEr
gates. ‘l;h__e_v perfolrfn the boolean functionsY=A+B GND[]7 s D 3y
or Y = A'B in positive logic. :
The SN54HC32 is characterized for operation over
the full military temperature range of -55°C ta
125°C. The SN74HC32 is characterized for opera- gxg:::ggg . ’f: g: :ﬁ :‘A\g’éﬁgé
i - o ° e
tion from -40°C to 85°C. (TOP VIEW)
FUNCTION TABLE
{each gate)
INPUTS | OUTPUT
A B Y
H X H
X H H
L L L
logic symbol
1A (1) >1 @ .
B 2)
24 (4) 6) NC — No internal connection
2y
28 (5)
I o,
35 10
1
an 222 an ..
A —

Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

XCC::VF' Vec=45V105.5V,
L=15pF C =50 pF
FROM - L=50F
PARAMETER 0 o RL=2 k0, uNIT
{INPUT) (OUTPUT) Ta=256°C Ta=256°C SN54HC32 | SN74HC32
MIN TYP MAX|MIN TYP MAX| MIN MAX; MIN MAX
tPLH AorB Y ns
tPHL
Cpd ] Power dissipation capacitance per gate No load, Tp = 25°C pF typ J
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This document contains information on a
product under development. Texas Instru- TEXAS l NSTRUMENTS 3-13
ments reserves the right to change or dis- INCORPORATED

continue this praduct without no¥ze.
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



HIGH-SPEED
CMOS LOGIC

TYPES SN54HC36, SN74HC36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2684, DECEMBER 1982

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

SNB4HC36 . . . J PACKAGE
SN74HC36 ...J OR N PACKAGE

and Ceramic DIPs (TOP VIEW)

® Dependable Texas Instruments Quality 1aldy Ui vee
and Reliability 18]z 13[J48
1wz 12[]4A
description 2a[]4 11[] 4y
These devices contain four independent 2-input 28[]s 10 % zi
NOR gates. Thgy_perform the boolean functions 2v[e 9 ay

Y=A+BorY=A:-B in positive logic. Gno 7 8

SN64HC36 . .. FH OR FK PACKAGE
SN74HC36 ... FH OR FN PACKAGE

The SN64HC36 is characterized for operation over
the full military temperature range of -55°C to

125°C. The SN74HC36 is characterized for opera- (TOP VIEW)

tion from -40°C to 85°C. o
o< O
- -2 > <
At
32 12019

logic symbol wha 1804
RV = @ ncfls 170N
QT v 2A[]6 1604y
2a—4) @ Nc[J7 15 [ NC
28— -2y 28{]8 14[]38
3A 9 : (8) ol ol o
(10) 3y >0 o > <
38 ™~ 5 2 M m
w | SLLIPY NC— Noi _
s {13) — No internal connection

Pin numbers shown are for J and N packages.
FUNCTION TABLE (each gats)

INPUTS | QUTPUT
A B Y
H X L
X H L
L L H

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
Vec=5V. Vcc=45Vto65V,
CL=16 pF, CL=560pF
M -
PARAMETER FRO To RL=2kQ UNIT
(INPUT) (OUTPUT) Ta=26°C -TA=26°C  |SNB4HC36 | SN74HC36
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
'PLH AorB Y ns
tPHL
ng J Power dissipation capacitance per gate No load, TA = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

PRODUCT PREVIEW
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HIGH-SPEED TYPES SN54HC42, SN74HC42
CMOS LOGIC 4-LINE TO 10-LINE DECODERS (1-0f-10)

D2684, DECEMBER 1982

o Full Decoding of Input Logic SN54HC42 . ..J PACKAGE
. SN74HC42 ...J OR N PACKAGE
® All Outputs Are Off for Invalid (TOP VIEW)
BCD Conditions
@ Also for Application as 3-Line to 8-Line Decoders ? E ; U:z%\/:cc
o Package Options Include Both Plastic and Ceramic 23 11408
Chip Carriers in Addition to Plastic and Ceramic DIPs 34 1130c
. N 4
@ Dependable Texas Instruments Quality and Reliability 5 E‘Z :f % g
i 6[]7 1008
descru.:tlon onp [s 9 El’ ;
These monolithic decimal decoders consist of eight
inverters and ten four-input NAND gates. The in-
verters are connected in pairs to make BCD input SN54HC42 . . . FH OR FK PACKAGE
data available for decoding by the NAND gates. Full SN74HCA42 ... FH OR FN PACKAGE
decoding of valid input logic ensures that all inputs (TOP VIEW)

remain off for all invalid input conditions.

The SN54HCA42 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC42 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE

NO INPUTS OUTPUTS
‘"|/Dpbc B A[0O1T 2 3 45 6 7 8 9
0 [t L L L{LHHHHUHIHGHIHIH
1 Lt L LHHLHHHHUHHUHH NC — No internal connection
2 |[L LHLIHHLUHHHUHIHIHEMH
3 |JLLHH/HHHTLUHHU HIUHUHIMH logic symbol
4 [LHL LIHHHHLUHUHIHIHH
5 [L HL H/HHHHHLHGHTGHH —
6 [L HHL/HHHHHHLIHIEHIKH BCD/DEC
7 |{LHHH/HHHHHHIUHILUHH o1
8 |HL L L|HHHHHUHUHUHLH e
9 |H L L H/HHHHHHUHUHUHIL @
HLHL|HHHHTHTHTHTHTHH PO 2¥4]2
o |HLHHIHHHHHHHHIHIH g_t19 |, apst8l 4
J [HHLLIHHHHHHHHHEH et | a8,
S |[HHLHHHHHHUHHHHH a2l 518 g
" |HHHL[HHHHUHIHHHIHIH D 8 s (T ¢
HHHH(HHHUHUHUHHHIHIH Jte
N S
of 1 9
Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
See Tabie 1V, page 2-6.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This d nt ins inf tion on a
product under devel Tonas Instou TEXAS INSTRUMENTS _ 315

ments reserves the right to change or dis- INCORPORATED

continue this product without notice.
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



3-16

TYPES SN54HC42, SN74HC42
4-LINE TO 10-LINE DECODERS (1-0f-10)

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted) :
‘(’:CC::‘L' Vec=45Vte55V,
FROM TO L= 1o pk. CL=50pF
PARAMETER (NPUT} (OUTPUT) RL=2kQ, UNIT
TA=25°C Ta =25°C SN54HC42 | SN74HC42
MIN TYP MAX|MIN TYP MAX |MIN MAX| MIN MAX
1PHL ABCorD 0thru9 ns
tPLH
L Cpd 1 Power dissipation capacitance No load, TA = 25°C T pF typ 1

NOTE 1: For load circuit and voltage waveforms, see page 1-14,

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



HIGH-SPEED
CMOS LOGIC

TYPES SN54HC51, SN74HCH1
AND-OR-INVERT GATES

02684, DECEMBER 1982

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

@ Dependable Texas Instruments Quality
and Reliability

description

The 'HC51 provides 2-wide, 2-input, and 2-wide, 3-
input AND-OR-INVERT gates. The device performs
the following boolean functions:

1Y=(1A1B:1C)+ (1D-1E"1F)
2Y =(2A-2B) + (2C-2D)

The SN54HC51 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC51 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLES

SNB4HCB1 ... J PACKAGE
SN74HC51...J OR N PACKAGE

(TOP VIEW)
1y WhaQvee
2A[]2 13[]1cC
283 12[]18
2c[Ja mn[JiF
20(]s 10[]1E
2v (e a[J1p

Gno (7 s[]1y

SN54HCS51 ... FH OR FK PACKAGE
SN74HC51 ...FH OR FN PACKAGE
(TOP VIEW)

INPUTS OQUTPUT]
1A 1B 1C 1D 1E 1F 1Y
H H H X X X L NC — No internal connection
X X X H H H L logic symbol
Any other combination H m
1A & 1
802
INPUTS OUTPUT| ] ® .
2A_ 2B 2C__ 2D | 2v o
H H X X L 112
X X H H L Pl
Any other combination H 282 & >1
. 3) wL v
20 T
)

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwis:

3-17

noted) :
| ‘écc::"F' VeC=45V 055V,
FROM T0 L=15 0k, CL=50 pF
PARAMETER = UNIT
- {INPUT) (OUTPUT) RL=2ka,
Ta=25°C TA=25°C SN54HCS51 |SN74HCS51
MIN TYP MAX|MIN TYP MAX |MIN MAX | MIN MAX
t]
PLH Any Y ns
tPHL
Cpd Power dissipation capacitance per AQI gate No load, Tp = 25°C l pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This d ins information on a TEXAS INSTRUMENTS
product under development. Texas Instru- INCORPORATED

ments reserves the right to change or dis-

this p ith notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



HIGH-SPEED TYPES SN54HC73, SN74HC73
CMOS LOGIC DUAL J-K FLIP-FLOPS WITH CLEAR

02684, DECEMBER 1982

® Package Options Include Both Plastic and SN54HC73 ... J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74“C73+- -J OR N PACKAGE
and Ceramic DIPs (TOP VIEW)
® Dependable Texas Instruments Quality 1CLK E ; U:;% -
and Reliability 1CLR 1a
1K E 3 12[J1a
. veel]4 110 a6np
description cc
P 20k 5 1002k
These devices contain two independent J-K negative- 2CLR l: 6 3[] 2a
edge-triggered flip-flops. A low level at the clear 2J D? 8[] 20

input resets the outputs regardless of the levels of
the other inputs. When clear is inactive (high), data
at the J and K inputs meeting the setup time
requirements are transferred to the outputs on the
negative-going edge of the clock pulse. Clock trig-
gering occurs at a voltage level and is not directly

. . . For chip carrier information,
related to the rise time of the clock pulse. Following T Ehip carmer intor

. contact the factory.
the hold time interval, data at the J and K inputs may
be changed without affecting the levels at the out-
puts. These versatile flip-flops can perform as toggle
flip-flops by tying J and K high.
n The SN54HC73 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC73 is characterized for opera-
tion from -40°C to 85°C.
logic symbol
FUNCTION TABLE .
. 14
(EACH FLIP-FLOP) 19 ((1)) ) (12) 10
INPUTS OUTPUTS 1 CI-K—)-D'N?1
T = el S— 13) —
CLR CLK J K Q Q l( 2) 1K - { )10
L X X X L H 1 cLR—m-J> R
H } L L | ao Qo 24 ® 0
H ] H L H L 2cu(..‘2)_.b>
H ! L H L H k10| 8) .=
H + H H | TOGGLE 2R 120
H H X X 0 Qo

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table Il, page 2-4.

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This d ins inf tion on a
3-18 product under development. Texas Instru- TEXAS l NSTRUM EN TS
ments reserves the right to change or dis- INCORPORATED
{ this prod ithout notice.

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54HC73, SN74HC73
DUAL J-K FLIP-FLOPS WITH CLEAR

timing requirements (supplement to recommended operating conditions)

SN54HC73 SN74HC73
MIN NOM MAX MIN NOM MAX UNIT

fclock Clock frequency MHz
tw Pulse duration :::_tl.; ::fvh or low ns

High-level data
tsu Setup time before CLKi Low-level data ns

CLR inactive
th Hold time, data after CLK! ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
ZCC::VF' Vec:=45Vto55V,
FROM TO L= 15 pF. CL =50 pF
PARAMETER (INPUT) (OUTPUT) RL=2kQ, UNIT
Ta=25°C Ta=25°C SN54HC73 |SN74HC73
MIN TYP MAX|MIN TYP MAX [MIN MAX | MIN MAX
fmax MHz
IPLH CLK QorQ ns
1PHL _
1 —_
PLH CIR a ns
tPHL o]
Cpd I Power dissipation capacitance per flip-flop No load, TA = 26°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

TEXAS INSTRUMENTS

IN

CORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2684, DECEMBER 1982

® Package Options Include Both Plastic and Ceramic

Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

These devices contain two independent D-type positive-edge-
triggered flip-flops. A low level at the Preset or Clear inputs sets
or resets the outputs regardless of the levels of the other inputs.
When Preset and Clear are inactive (high) data at the D input
meeting the setup time requirements are transferred to the
outputs on the the positive-going edge of the clock pulse. Clock
triggering occurs at a voltage level and is not directly related to
the rise time of the clock pulse. Following the hold time interval,
data at the D input may be changed without affecting the levels
at the outputs.

The SN54HC74 is characterized for operation over the full
military temperature range of -55°C to 126°C. The SN74HC74
is characterized for operation from -40°C to 85°C.

FUNCTION TABLE

SN54HC?74 ... J PACKAGE

SN74HC74 ...J OR N PACKAGE

S

(TOP VIEW)
1(_3—Lﬁ|: 1 Una Vee
1b[J2 13{J2¢CR
1cek[]3 12020
1PRE(]4 1] 20k
10]s 10[]2FRE
1ase 9[]2a
ono(]7 8[d2a

N54HC74 ... FH OR FK PACKAGE

SN74HC74 ... FH OR FN PACKAGE

INPUTS OUTPUTS
PRESET CLEAR CLOCK D Q Q
L H X X H L
H L X X L H logic symbol
L L X X Ht Ht
H H t H H L —
H H 1 L L H ok
H H L X Qo Qo D
1This configuration is nonstable; that is, it will not persist when 192
Preset or Clear returns to its inactive (high) level. 2PRE
2CLK
2D
2CLR

{TOP VIEW)

9 10111213

oo
EFELE

NC — No internal connection

4)

s (5)
e
214 —
(1] RD : (6) 18
(10) o ©
{11) > ———— 20
n2) L ® =
JLEFS 20

Pin numbers shown are for J and N packages.

See Table |l, page 2-4.

maximum ratings, recommended operating conditions, and electrical characteristics

PRODUCT PREVIEW
ins inf ion on a

3.20 Product under development. Texas Instru-
ments reserves the right to change or dis-

this p notice.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265
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TYPES SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

timing requirements (supplement to recommended operating conditions)

SN54HC74 SN74HC74 NIT
MIN NOM MAX MIN NOM MAX u
felock Clock frequency _ MHz
PRE or CLR low
tw Puise duration CLK high ns
CLK low
Setup time - Data
tsu —— - ns
before CLKt PRE or CLR inactive
th Hold time, data after CLK!? ns

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
ZCC::‘;' Vec=45Vto55V,
FROM TO L= 15 Pk C_ =50 pF
PARAMETER - . NIT
(INPUT) (OUTPUT) RL=2kQ, v
Ta=25°C Ta=25°C | SN54HC74 |SN74HC74
MIN TYP MAX |[MIN TYP MAX | MIN MAX | MIN MAX
fmax MHz
1 o p— —_
PLH PRE or CLR Qor@ ns
PHL
1] —
PLH CLK Qord ns
PHL
Cpd Power dissipation capacitance per flip-flop No load, T = 26°C pF typ J

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

TEXAS INSTRUMENTS

I{NCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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HIGH-SPEED
CMOS LOGIC

TYPES $N54HC75. SN74HC75
4-BIT BISTABLE LATCHES

D2684, DECEMBER 1982

® Complementary Q and a Outputs

©® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

©® Dependable Texas Instruments Quality and Reliability

description

These latches are ideally suited for use as temporary
storage for binary information between processing
units and input/output or indicator units. Informa-
tion present at a data (D) input is transferred to the Q
output when the enable (C) is high and the Q output
will follow the data input as long as the enabfe
remains high. When the enable goes low, the infor-
mation (that was present at the data input at the
time the transition occurred) is retained at the Q
output until the enable is permitted to go high.

The SN54HC75 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC75 is characterized for opera-
tion from -40°C to 85°C. :

FUNCTION TABLE
(Each Latch)

INPUTS OUTPUTS

D C Q

L H
H H
X L

S'r zlo

L
H
Qo

SN64HC76 ... J PACKAGE
SN74HC75 ...J OR N PACKAGE

{TOP VIEW)
1afr UssJa.
102 1s{J2a
203 14]2a
ac,ac[Js 13[]1c2C
vee[ds 12[JGND
3o[]s 11J3a
a0[]7 10[d3a
4Q(]s 9[]4a

For chip carrier information,

contact the factory
logic symbol

w25 | 1840
.=
(3 —{c1 )55

1c.2¢
e N 081 0
28 Jp P (18) 5
855 10 3o
acaclge P~ (1)) 35
z = (9 40
a2 _4p P~ (8) ;5

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table Il, page 2-4.

PRODUCT PREVIEW
This d ins i ona
3.22 product under development. Texas Instru-
ments reserves the right to change or dis-
i this prod ith notice.

Copyright ©1982 by Texas Instruments incorporated
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TYPES SN54HC75, SN74HC75
4-BIT BISTABLE LATCHES

timing requirements (supplement to recommended operating conditions)

SN54HC75 SN74HC75
MIN _ NOM _ MAX | MiN _Nom  max | UNT
tw Pulse duration, C high ns
tsu Setup time, data before Cl ns
th Hold time, data after Ci ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
ZCC::VF' Vec=45Vto55V,
FROM TO L= 15 PR CL=50 pF
PARAMETER - uNIT
(INPUT) {OUTPUT) RL=2kQ,
Ta=25°C TA=25°C  |[SN54HC75 [SN74HC75
MIN.TYP MAX|MIN TYP MAX [MIN MAX |MIN MAX

1
PLH D Q ns
tPHL
t -
PLH D a ns
tPHL
t
PLH ¢ a ns
tPHL
1] -
PLH c a ns
tPHL
Cod Power dissipation capacitance per latch No load, Tp = 25°C pF typ |

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

TEXAS INSTRUMENTS

INCORPORATED

POST QFFICE BOX 225012 ® DALLAS, TEXAS 75265
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HIGH-SPEED TYPES SN54HC76, SN74HC76
CMOS LOGIC - DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

D2684, DECEMBER 1982

® Package Options Include Both Plastic and SN54HC76 . ..J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74HC76 ...J OR N PACKAGE
and Ceramic DIPs (TOP VIEW)
. 1CLK Ule[] 1k
® Dependable Texas Instruments Quality 17RE [ ; 150 10
and Reliability 1IR3 14[] 1@
i 1w[s 130 GnND
description vee Ols 120] 2«
These devices contain two independent J-K negative- - 2¢Lk [Je 1 :] 2Q
edge-triggered flip-flops. A low level at the Preset or 2pRE [J7  10[] 22
Clear input sets or resets the outputs regardless of 2CLR (8 9[] 24
the levels of the other inputs. When Preset and
Clear are inactive (high), data at the J and K inputs
meeting the setup time requirements are transferred
to the outputs on the negative-going edge of the
clock pulse. Clock triggering occurs at a voltage level For.chip carrier information,
and is not directly related to the rise time of the clock contact the factory.
pulse. Following the hold time interval, data at the J
and K inputs may be changed without affecting the
levels at the outputs. These versatile flip-flops can logic symbol
also perform as toggle flip-flops by tying J and K
n high.
The éN54HC76 is characterized for operation over — @
the full military temperature range of -55°C to 1PRE %) 8 (15)
125°C. The SN74HC76 is characterized for opera- it 1—— 1 1Q
tion from -40°C to 85°C. 1CLK (—)b> c1 .
1'(_(;5) 1K . (19 10
1eR- ~]p
1PRE-L =] .
20 (9) (11) 20
FUNCTION TABLE (6)
{EACH FLIP-FLOP) 2CLK _D'm) > 10)
2K I~ "1 29
INPUTS OUTPUTS 2etr &
PRE CLR CLK J K Q [+
L H X X X H L
H L X X X L H Pin numbers shown are for J and N packages.
L L X X X H* H*
H H | L L Q Qg
H H ] H L H L
H H | L H L H
H H ] H H TOGGLE
H H H X X Q Qo
*This configuration is nonstable; that is, it will not persist when
either Preset or Clear returns to its inactive (high} level.
maximum ratings, recommended operating conditions, and electrical characteristics
) [¢]
See Table Ii, page 2-4.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This d ins inf ion on a
3-24 product under development. Texas Instru- TEXAS l N ST R U M EN TS
ments reserves the right to change or dis- INCORPORATED
il this prod ith notice.
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TYPES SN54HC76, SN74HC76
DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

timing requirements (supplement to recommended operating conditions)

SN54HC76 SN74HC76
MIN _NOM MAX | MIN Nom max | UNT
felock Clock frequency MHz
PRE or CLR low
tw Pulse duration CLK high ns
CLK low
¢ Setup time Pft_a _ ns
su before CLK! PRE or CLR inactive
th Hold time, data after CLKI ns

" switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
\écc::VF- Vec=45V1055V,
FROM T0 L=15PF CL=50 pF
PARAMETER = UNIT
(INPUT) (OUTPUT) RL=2kQ.
Ta=256°C Ta=26°C [SN54HC76 |SN74HC76
MIN TYP MAX|MIN TYP MAX |[MIN MAX |MIN MAX
fmax MHz
PLH PRE or CLR Qord ns
tPHL
1PLH CLK Qor@ ns
tPHL
Cpd Power dissipation capacitance per flip-flop No load, Tp = 26°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
TEXAsS INSTRUMENTS 3.25

INCORPORATED
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC77, SN74HC77
4-BIT BISTABLE LATCHES

D2684, DECEMBER 1982

SN564HC77 ...J PACKAGE

® Package Options Include Both Plastic and Ceramic
SN74HC77 ...J OR N PACKAGE

Chip Carriers in Addition to Plastic and Ceramic DIPs

(TOP VIEW)
©® Dependable Texas Instruments Quality and Reliability
1001 UwaJ1a
20[]2 13[J2a
description sc.aca  12[]1c2¢
. ) vee]s 11[JanD
These latches are ideally suited for use as temporary 3]s 10[]Nc
storage for binary information between processing an(s 9[]3a
units and input/output or indicator units. Informa- ne? s[]4a

tion present at a data (D) input is transferred to the Q
output when the enable (C) is high and the Q output
will follow the data input as long as the enable
remains high. When the enable goes low, the infor-
mation (that was present at the data input at the
time the transition occurred) is retained at the Q
output until the enable is permitted to go high.

NC — No internal connection

For chip carrier information,

The SN54HC77 is characterized for operation over contact the factory.
the full military temperature range of -55°C to
125°C. The SN74HC77 is characterized for opera-
n tion from -40°C to 85°C.
FUNCTION TABLE logic symbol
(Each Latch) "
b=———1D | IGLIE
INPUTS QUTPUT (12) ci
1c,zc—{
D C Q ) c2 —-ﬂ-zo
L H L zn:S’— 20
H H H a8 —f3p 9) 30
X L Qo 3c,4c43 c3
ca (8)
a8 i 4

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

' See Table Il, page 2-4.

PRODUCT PREVIEW
This ion on a
3-26 product under development. Texas Instru-
ments reserves the right to change or dis-
i this p i notice.

Copyright ©1982 by Texas instruments Incorporated
TEXAS INSTRUMENTS
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TYPES SN54HC77, SN74HC77
4-BIT BISTABLE LATCHES

timing requirements (supplement to recommended operating conditions)

SN54HC77 SN74HC77
MIN NOM MAX MIN NOM MAX UNIT
tw Pulse duration, C high ) ns
tsu Setup time, data before Cl ns
th Hold time, data after C! ns

switching characteristics over recommended

operating free-air temperature range {(unless otherwise

noted)”
ZCC::VF' Vec=45Vte55V,
FROM TO L= 19 PR CL =560 pF
PARAMETER = ) UNIT
(INPUT) (OUTPUT) RL=2ka,
Ta=25°C Ta=25°C SN54HC77 | SN74HC77
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
1PLH D Q ns
tPHL
tPLH [ Q ns
tPHL
| de [ Power dissipation capacitance per latch No load, TA = 25°C
NOTE 1: For load circuit and voltage waveforms, see page 1-14.

=31

TEXAS INSTRUMENTS

INCORPORATED
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‘TYPES SN54HC78, SN74HC78
HIGH-SPEED DUAL J-K FLIP-FLOPS WITH PRESET,
CMOS LOGIC COMMON CLEAR, AND COMMON CLOCK

D2684, DECEMBER 1982

® Package Options Include Both Plastic and SN54HC78 . .. J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74HC78 . .. J OR N PACKAGE
and Ceramic DIPs (TOP VIEW)
cx 01 WhaD 20
® Dependable Texas Instruments Quality . 1RE[]2  13[]20
and Reliability whs 12020
.. vec[Ja  11[JGND
description tmlls 10[]1a
These devices contain two independent J-K negative- 2PRE[6 9[]1a
edge-triggered flip-flops. A low level at the Preset or 2k 7 8[11K
Clear input sets or resets the outputs regardless of
the levels of the other inputs. When Preset and
Clear are inactive (high), data at the J and K inputs For chip carrier information,
meeting the setup time requirements are transferred contact the factory.

to the outputs on the positive-going edge of the clock
pulse. Clock triggering occurs at a voltage level and
is not directly related to the rise time of the clock
pulse. Following the hold time interval, data at the J
and K inputs may be changed without affecting the
levels at the outputs. These versatile flip-flops can
also perform as toggle flip-flops by tying J and K
high.

* The SN54HC78 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC78 is characterized for opera-
tion from -40°C to 85°C.

logic symbol
FUNCTION TABLE

(EACH FLIP-FLOP)

)
INPUTS OUTPUTS CLK ) p 1
PRE  CLR  CLK J K Q Q CLR——I=-R
L H X X X H L @ m| C
H L X X X L H 1PRE S (13) 10
L L X X X | oW owe PO C B Y 2) .-
H H i L L Q O L) N P =10
H H | H L H L —= (6)
2PRE —2Ld

H H ] L H L H i 10) L ® .9
H H ] H H TOGGLE i o ] L ©) .5
H H H X X Qo Qo 2K ——

*This configuration is nonstable; that is, it will not persist when Pin numbers shown are for J and N packages

either Preset or Clear returns to its inactive (high) level. :

maximum ratings, recommended operating conditions, and electrical characteristics
See Table |, page 2-4. B
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This d ins inf ionon a
3.28 P duct under devel Texas Instru- TEXAS lN STRUMENTS
ments reserves the right to change or dis- INCORPORATED
i this prod ith notice.
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TYPES SN54HC78, SN74HC78
DUAL J-K FLIP-FLOPS WITH PRESET,
COMMON CLEAR, AND COMMON CLOCK

timing requirements (supplement to recommended operating conditions)

SN54HC78 SN74HC78

MIN _NOM  MAX | MIN _nNom  max | UN'T

fclock Clock frequency MHz
. PRE or CLR low
tw Pulse duration CLK high ns
CLK low

t Setup time Dita ns
su before CLK| PRE or CLR inactive
th Hold time, data after CLK| ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
XCC:: VF' Vec=45V1055V,
FROM T0 L=T5PF. CL=50pF
PARAMETER = NIT
(INPUT) (OUTPUT) RL=2k0, v
Ta=25°C Ta=25°C SN54HC78 | SN74HC78
MIN TYP MAX|MIN TYP MAX |MIN MAX| MIN MAX
fmax MHz
'PLH PRE or CLR QorQ ns
PHL
IPLH CLK QorQ ns
tPHL
r de Power dissipation capacitance per flip-flop No load, Tp = 26°C I pF typ ! J
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
TEXAS INSTRUMENTS .29
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC85, SN74HC85
4-BIT MAGNITUDE COMPARATORS

D2684, DECEMBER 1982

® Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic and
Ceramic DIPs

o Dependable Texas Instruments Quality

and Reliability

description

These four-bit magnitude comparators perform compar-
ison of straight binary and straight BCD (8-4-2-1) codes.
Three fully decoded decisions about two 4-bit words (P, Q)
are made and are externally available at three outputs.
These devices are fully expandable to any number of bits
without external gates. Words of greater length may be
compared by connecting comparators in cascade. The P>
Q, P < Q, and P = Q outputs of a stage handling less-
significant bits are connected to the corresponding P> Q,
P < Q, and P = Q'inputs of the next state handling more-
significant bits. The stage handling the least-significant
bits must have a high-level voltage applied to the P = Q
input. The cascading path of the 'HC85 is implemented
with only a two-gate-level delay to reduce overall com-
parison times for long words.

The SN54HCB8S is characterized for operation over the full
military temperature range of -55°C to 125°C. The
SN74HC8S is characterized for operation from -40°C to
85°C.

SN54HCS8S5 . .. J PACKAGE
SN74HC85 ...J OR N PACKAGE

{TOP VIEW)
a3 [ Uis[Jvee
P<a[f2 15[]P3
INPUTS S P=a [13  14[J@2
p>a 4 13[JpP2
p>a []s 12gp1
OUTPUTS { a6 11[jar
p<a[]7 10{]ro
GND 8 9[1ao

SN54HCB5 . . . FH OR FK PACKAGE
SN74HCS85 . .. FH OR FN PACKAGE
{TOP VIEW)

INPUTS {

P>Q
QUTPUTS {

NC — No internal connection

FUNCTION TABLE
COMPARING CASCADING
INPUTS INPUTS ouTPUTS
P3,03 | P2,02 | P1.Q1 | PO,Q0 | P> [P<Q [ P=Q [ P>Q P<Q P=Q
P3=Q3 | P2=Q2 | P1=Q1 | PO=QO0 X X H L L H
P3=Q3 | P2=Q2 | P1=Q1 | PO=Q0 H H L L L L
P3=Q3 | P2=Q2 | P1=Q1 | PO=Q0 L L L H H L
logic symbol o
po 4101 5
02
p2 _{13)
P32 13 )
pca 21 p<al—— p<a
P= :i: - p=a 8 pq
Pzg—i-g)—' : P>a (5) P>a
a1
02 14
PUSTTIN

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC85, SN74HC85
4-BIT MAGNITUDE COMPARATORS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

ZCC::‘; Vec=45Vto5.5V,
FROM TO L= 15 Pk C =50 pF
PARAMETER = UNIT
(INPUT) (OUTPUT) RL=2kQ,
. Ta=25°C Ta=25°C SN54HC85 | SN74HC85
MIN TYP MAX |MIN TYP MAX{MIN MAX| MIN MAX
¢ AnyPorQ P<Q, P>Q ns
PLH data input P=Q
¢ AnyPorQ P<Q, P>Q ns
PHL data input P=Q
{PLH P<Qor P-Q p>Q ns
tPHL
t
PLH P=Q =Q ns
PHL
1PLH P>Q or P=Q ) ns
tPHL
| Cpd Power dissipation capacitance No load, Tp = 25°C pF typ |
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
TEXAS INSTRUMENTS 3.31
INCORPORATED
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HIGH-SPEED . TYPES SN54HC86, SN74HC86
CMOS LOGIC QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

D2684, DECEMBER 1982

® Package Options Include Both Plastic and Ceramic SN54HCS6 . . . J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74"085|+6-P Jv?:wh: PACKAGE

® Dependable Texas Instruments Quality and Reliability

1A ] UM:IVCC
182  13[J4B
description 1v[s 1200 4A
These devices contain four independent 2-ihput Exclusive- ZAE“ n[Jay
OR gates. They perform the boolean functions 28[]s 10[]38
Y=A ® B=AB+ AB in positive logic. 2v[se  o[d3A
GND[]7 - s[]3y

A common application is as a true/complement element. iIf one

of the inputs is low, the other input will be reproduced in true

form at the output. If one of the inputs is high, the signal on the SN54HCB6 . .. FH OR FK PACKAGE
R . . . SN74HCS86 . .. FH OR FN PACKAGE

other input will be reproduced inverted at the output. (TOP VIEW)

The SN54HC86 is characterized for operation over the full

Q
military temperature range of -565°C to 125°C. The SN74HC86 o <« % g g
is characterized for operation from -40°C 1o 85°C. o g s o
3 21
logic symbol 1Y[]a 18[] 4A
FUNCTION TABLE NC s 170 NC
[}1] 2A[]6 16 [1 4y
1A -1 3) {each gate)
s 2 v NC[37 15 (I NC
2: @ INPUTS | OUTPUT L 1ol 38
(6)
] —— 2v A B v 910111213
(9) L L L B e ¥ o ¥ e B
3A (81
— 3Y 0OV > <<
{10) L H H ﬁ ZZ200
4A -&2’:— an H L H Q
@ H H L NC — No internal connection

Pin numbers shown are for J and N packages.

exclusive-OR logic

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols.

EXCLUSIVE-OR

il g I I D g I

Thesg are five equivalent Exclusive-OR symbols valid for an "HC86 gate in positive logic; negation may be shown at any two ports.

[ |

LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT

= — 2k ‘
B~ e~ Zerr |
The output is active (low) if The output is active {low) if The output is active (high) if
alf inputs stand at the same ) an even number of inputs an odd number of inputs {i.e.,
logic level (i.e., A= B), (i.e., 0 or 2) are active. only 1 of the 2) are active.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.
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TYPES SN54HC86, SN74HC86
“QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

\écc::\? Veg:=45V1055V,
FROM - T0 L= 19 Ph CL=50 pF
PARAMET = | uNIT
R ER (INPUT) (OUTPUT} RL=2kQ.
Ta=25°C Ta=25°C SN54HC86 | SN74HC86
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
Y
PLH . AA orB v ns
tPHL {other input low)
tPLH AorB
tPLH (other input high) M ns
[ Cpd | Power dissipation capacitance per gate [ Noload, Ta = 25°C pF typ ]
NOTE 1: For load circuit and voitage waveforms, see pages 1-14.
TEXAS INSTRUMENTS 333
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TYPES SN54HC107, SN74HC107

HIGH-SPEED DUAL J-K NEGATIVE-EDGE-TRIGGERED

CMOS LOGIC

FLIP-FLOPS WITH CLEAR

D2684, DECEMBER 1982

® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

These devices contain two independent J-K negative-
edge-triggered flip-flops. A low level at the CLR
input resets the outputs regardless of the levels of
the other inputs. When CLR is inactive (high), data at
the J and K inputs meeting the setup time require-
ments are transferred to the outputs on the negative-
going edge of the clock pulse. Clock triggering occurs
at a voltage level and is not directly related to the
rise time of the clock pulse. Following the hold time
interval, data at the J and K inputs may be changed
without affecting the levels at the outputs. These
versatile flip-flops can perform as toggle flip-flops by
tying J and K high.

The SN54HC107 is characterized for operation over
the full military temperature range of -55°C to

125°C. The SN74HC107 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR CLOCK J K| Qa a
L X X X[t H
H | L L|Qo Qo
H ! H L| H L
H | L H| L H
H | H H | TOGGLE
H H X X|Q 0

SN54HC107 .. .J PACKAGE
SN74HC107 ...J OR N PACKAGE
{TOP VIEW}

1JE1U14:|VCC
a2 13%1@
10%3 12{] 1cLK
ik[da n[J2«
2a(]s 10[]2CR
2a[s sgzcu(
GND 7 8] 24

SN54HC107 ... FH OR FK PACKAGE
SN74HC107 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

logic symbol

1CLK 02) ) c1 )
1K b (2) 10

2CLK @—b> |5 20
a1 6 .5

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table ‘II, page 2-4,

PRODUCT PREVIEW
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TYPES SN54HC107, SN74HC107

DUAL J-K NEGATIVE-EDGE-TRIGGERED

timing requirements (supplement to recommended operating conditions)
SN64HC107 SN74HC107
MIN _NOM MAX | MIN Nom maAx | YUNT
felock Clock frequency MH2z
CLR low
tw Pulse duration CLK high ° ns
CLK low
tsu Setup time Eit_a ns
before CLKI CLR inactive
th Hold time, data after CLKI ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted) .
ZCC::VF' Vec=45V 055V,
FROM TO L= 1o Pk, CL=50 pF
. - T
PARAMETER (INPUT) (OUTRUT) RL=2 k. UNI
TA =25°C Ta=25°C SNB4HC107;SN74HC107
MIN TYP MAX|MIN TYP MAX! MIN MAX| MIN MAX
fmax MHz
'PLH CLR QorQ
tPHL
1PLH cLK Qord ns
tPHL
Cpd L Power dissipation capacitance per flip-flop ] No load, Ta = 25°C pF typ 1
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
TEXAs INSTRUMENTS 3-35
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC109, SN74HC109

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

02684, DECEMBER 1982

® Package Options Include Both Plastic and SN54HC109 . .. J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74“°1°7T~6,;¢ lgsv;' PACKAGE
and Ceramic DIPs
©® Dependable Texas Instruments Quality
and Reliability 1CRL Umjvc_:g
w2 1s[J2CLR
description KOs a2
T . . . - 1clk[da 13[J2K
hese dgwces co'maun two independent J-K positive- 1PRE[]s 12[J2CLK
edge-triggered flip-flops. A low level at the Preset or 1ae " :]2'P-R§
Clear inputs sets or resets the outputs regardless of 160+ 100020
the levels of the other inputs. When Preset and GND (s s :]25

Clear are inactive (high), data at the J and K inputs
meeting the setup time requirements are trans-
ferred to the outputs on the positive-going edge of
the clock pulse. Clock triggering occurs at a voltage SN54HC109 ... FH OR FK PACKAGE
level and is not directly related to the rise time of the SN74HC109 . .. FH OR FN PACKAGE

. . . TOP VIEW
clock pulse. Following the hold time interval, data at ( !
the J and K inputs may be changed without affecting
the levels at the outputs. These versatile flip-_flops ‘5 O‘é
can perform as toggle flip-flops by grounding K and 209 Ok
tying J high. They also can perform as D-type flip- e ) 3 o §
flops if J and K are tied together. _ 2
1K[]4 18} 24
The SN54HC109 is characterized for operation over 1ck s 17[0 2%
the full military temperature range of -55°C to NC[]6 16 {{NC
125°C. The SN74HC109 is characterized for opera- 1PRE[) 7 15 [ 2CLK
tion from -40°C to 85°C. 1a([]s 14 [} 2PRE
9 10 111213
e
oo oVg g
-—Z2ZZaN
FUNCTION TABLE . o
(EACH FLIP-FLOP) NC — No Internal connection
INPUTS OUTPUTS logic symbol
PRESET CLEAR CLOCK J K| Q Q 5
L H X X X|H L wRE By
2 {6)
H L X X x|t H Yoa " —— 10
L L X X X| H* W 1cLk P
H H ! LoL|L H b :3; ~ 2 1
H H ' H L | TOGGLE 1CLR ul
’ 3 T
H t L H|Q Qo gy 18] | a0 .
H H 1 H H|H L 2ok 12§
H H L X x| @ 2% 23 ) 19 .5
— - — —— == {15}
*This configuration is nonstable; that is, it will not persist when Preset 2CLR
or Clear return to their inactive (high) level.
Pin numbers shown are for J and N packages
maximum ratings, recommended operating conditions, and electrical characteristics.
See Table ||, page 2-4.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated

This document contains information on a
3-36 product under development. Texas Instru- TEXAS l N ST R U ME N TS
ments ressrves the sight to change or dis- INCORPORATED
i this prod ith notice.

POST OF FICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54HC109, SN74HC109

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

timing requirements (supplement to recommended operating conditions)

SN54HC109 SN74HC109 UNIT
MIN NOM MAX MIN NOM MAX
felock Clock frequency MHz
PRE or CLR low
tw Pulse duration CLK high ns
CLK low
tsu Setup time Data ns
before CLK?t PRE or CLR inactive
th Hold time, data after CLK! ns
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)
\écc_:::\; Vec=45V1t05.5V,
FROM T0 RL=2k,'3, ' CL=50pF
PARAMETER L . UNIT
(INPUT) (OUTPUT) Ta=25°C TA=25°C |SN54HC109/SN74HC109
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
tPLH PRE or CLR QorQ ns
tPHL
{PLH CLK Qor@ ns
tPHL
Cpd Power dissipation capacitance per flip-flop No load, Ta = 25°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC112, SN74HC112

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

WITH CLEAR AND PRESET

D2684, DECEMBER 1982

® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality
and Reliability .

description

These devices contain two independent J-K negative-
edge-triggered flip-flops. A low level at the Preset or Clear
inputs sets or resets the outputs regardless of the levels of the
other inputs. When Preset and Clear are inactive (high), data at
the J and K inputs meeting the setup time requirements are transferred
to the outputs on the negative-going edge of the clock pulse.
Clock triggering occurs at a voltage level and is not directly
related to the rise time of the clock pulse. Following the hold
time interval, data at the J and K inputs may be changed without
affecting the levels at the outputs. These versatile flip-flops can
perform as toggle flip-flops by tying J and K high.

The SN54HC112 is characterized for operation over the full
military temperature range of -55°C to 125°C. The SN74HC112
is characterized for operation from -40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK J K 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 1 L L Qo Go
H H i H L H L
H H [ L H L H
H H . 1 H H TOGGLE
H H H X X o Qo

*This configuration is nonstable; that is, it will not persist when either
Preset or Clear returns to its inactive {high) level.

See Table Il, page 2-4.

SN54HC112 ... JPACKAGE

SN74HC112...J OR N PACKAGE

(TOP VIEW)
1k 1 Uisd vee
1Kz 1sJ1CR
140s [ 2Cw
1PRE[Js  13[J2cLK
1as  12[d 2k
1ade 11J2y
207 10[] 2PRE
GND s 9[]2a

SN54HC112 ... FH OR FK PACKAGE
SN74HC112...FH OR FN PACKAGE

(TOP VIEW)

X o5
« Do Olo
cez>5E
| G [ R § WD G B
321

2019

144 18 (] 2CLR
1PRE U5 17{] 2cLK
NC [J6 16 [J NC
a7 15 [] 2K

14 (] 24

1011121

o T
(SN}
Z N

2PRE (]

—
[=]
=z
Q

NC — No internal connection

logic symbol

1PRE
u
1CLK
1K
1CLR
2PRE
23
2CLK
2K

2C(R

Pin numb.

(4) S
(3) 14
@
— 1K
(15} R
£10)

(5) 1

b (6) 4G

(9)

20
13)

2|

7

Py

(7 2a

ers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

This d inf

PRODUCT PREVIEW

ona

under d Texas Instru-

:nsnts reserves the right to change or dis-

INCORPORATED

this prod h notice.

Copyright ©1982 by Texas Instruments Incorporated

TEXAS INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54HC112, SN74HC112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

timing requirements (supplement to recommended operating conditions)

SN54HC112

SN74HC112

UNIT
MIN NOM  MAX MIN NOM MAX

fclock Clock frequency MHz
PRE or CLR low

tw Pulse duration CLK high ns
CLK low

tsy Setup time Data ns

before CLKi | PRE or CLR inactive
th Hold time, data after CLKI ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
zcc:: ‘; Vec=45V1055V,
FROM TO L=15pk CL =50 pF
PARAMETER = uNIT
(INPUT) (OUTPUT) RL=2kQ,
Ta=25°C TA=-25°C  |SN54HC112]SN74HC112]
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
fmax MHz
:::“ PRE or CIR Qord ns
L
:S:’: CLK Qor@ ns
L 46@ Power dissipation capacitance per flip-flop No load, Ta = 26°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

TEXAS INSTRUMENTS
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TYPES SN54HC113, SN74HC113
HIGH-SPEED DUAL J-K NEGATIVE-EDGE-TRIGGERED
CMOS LOGIC FLIP-FLOPS WITH PRESET

D2684, DECEMBER 1982

Package Options Include Both Plastic and Ceramic SNG64HC113...J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74HC113...J OR N PACKAGE
(TOP VIEW)

Dependable Texas Instruments Quality and Reliability

1ck [ UaJvee
K[z  13(d2CK
s 12d2K
P 1PRE[]4 1nj2J
description 10 E s 10 % 2FFE
These devices contain two independent J-K negative-edge- 12[0e 9[]20
triggered flip-flops. A low level at the Preset input sets the GND (T}7 g(]2Q

outputs regardiess of the levels of the other inputs. When Preset
(PRE) is inactive (high), data at the J and K inputs meeting the
setup time requirements are transferred to the outputs on the

ive-qoi H ; SN54HC113 ... FH OR FK PACKAGE
negative-going edge of the clock pulse. Clock triggering occurs SN74HC113 .. . FH OR FN PACKAGE

(TOP VIEW)

ata voltage level and is not directly related to the rise time of the
clock pulse. Following the hold time interval, data at the Jand K
inputs may be changed without affecting the levels at the out-
puts. These versatile flip-flops can perform as toggle flip-flops
by tying J and K high.

The SN54HC113 is characterized for operation over the full

military temperature range of —55°C to 125°C. The SN74HC113
is characterized for operation from —40°C to 85°C.

NC — No internal connection

logic symbol
FUNCTION TABLE

P
INPUTS ouTPUTS e LBlesrs )
PRE CLK  J K Q Q u B . —— 10
1
L X x x| H oL STRALLE N ) © 5
H i L L |oy Qp 1k 42 1K P~— 1
H i H L |H L 2pRE 10 9 ,q
H i L H|L H 24 % )
ALY 8
H 4 H H | TOGGLE LK b L 8 x
H H x X |aQg Qg K —

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |l, page 2-4.

PRODUCT PREVIEW - Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC113, SN74HC113
DUAL J-K NEGATIVE-EDGE TRIGGERED FLIP-FLOPS WITH PRESET

timing requirements (supplement to recommended operating conditions)

SN54HC113 SN74HC113 UNIT
MIN  NOM MAX MIN NOM MAX
fclock  Clock frequency MHz
PRE low
tw Pulse duration CLK high ns
CLK low
Setup time Data
tsu before CLK | PRE inactive ns
th Hold time, data after CLK | ns

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted) ’

‘écc::VF. Vec=45Vt05.5V,
L=15 pF, -
FROM T0 CL =560 pF
PARA = NIT
METER (INPUT) (OUTPUT) RL=2k0, v
Ta=25°C TA=25°C |SN54HC113|SN74HC113
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax
t —_— -
PLH PRE QorQ ns
PHL
t -
PLH CLK QorQ ns
tPHL
Cpd I Power dissipation capacitance per flip-flop No load, Ta = 25°C pF typ I

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC114, SN74HC114

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

D2684, DECEMBER 1982

® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

These devices contain two independent J-K negative-edge-
triggered flip-flops. A low level at the Preset or Clear inputs sets
or resets the outputs regardless of the levels of the other inputs.
When Preset and Clear are inactive (high), data at the J and K
inputs meeting the setup time requirements are transferred to
the outputs on the negative-going edge of the clock pulse. Clock
triggering occurs at a voltage level and is not directly related to
the rise time of the clock pulse. Following the hold time interval,
data at the J and K inputs may be changed without affecting the
levels at the outputs. These versatile flip-flops can perform as
toggle flip-flops by tying J and K high.

The SN54HC114 is characterized for operation over the full
military temperature range of —55°C to 125°C. The SN74HC114
is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

SN54HC114 ... J PACKAGE
SN74HC114 ...J OR N PACKAGE

{TOP VIEW)
e [ Ureld vee
1k 02 w13JcCK
wds 202K
1PRe e P23
10 [Os  10[] 2PRE
1@ 0e 9] 20
GND [J7 8[] 20

SN54HC114 ... FH OR FK PACKAGE
SN74HC114 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

INPUTS QUTPUTS

PRE CLR CLK J K 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 ! L L oo Qo
H H ! H L H L
H H ) L H L H
H H 4 H H TOGGLE

H H H X X Qo Qo

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

logic symbol
&R &1 R
ok 2 1
4
1PRE :3: s B g
1 r W b (6) 13
13 1K
e ol
5y 1 —g)i 20
412 S~ 20

Pin numbers shown are for J and N packages.

either Preset or Clear returns to its inactive (high) level.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table I, page 2-4.

Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC114, SN74HC114
DUAL J-K NEGATIVE-EDGE TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

timing requirements (supplement to recommended operating conditions)

SN54HC114 SN74HC114 UNIT
MIN  NOM MAX MIN NOM MAX
felock  Clock frequency MH2
) PRE or CLR
tw Pulse duration CLK high ns
CLK low
Setup time Data
tsu before CLK | PRE or CLR inactive ns
th Hold time, data after CLK } ns

switching characteristics over

recommended operating free-air temperature range (unless otherwise

noted)
ZCC :: ‘; Veg=45V1055V,
L=15pF. =
PARAMETER FROM o RL=2 K, CL=50pF UNIT
(INPUT) (OUTPUT) Ta=25°C TA=25°C |SN54HC114 SN74HC114]
MIN TYP MAX [MIN TYP MAX| MIN MAX [MIN MAX
fmax MHz
t —_ — —
PLH PRE or GLR QorQ ns'
tPHL
k{ —
PLH CLK QorQ ns
tPHL
Cpd Power dissipation capacitance per flip-flop ] No load, TA = 256°C T pF typ J

NOTE 1: For load circuit and voltage waveforms,.see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC123, SN74HC123

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

D2684, DECEMBER 1982

e D-C Triggered by Active-High or
Active-Low Inputs

~® Retriggerable for Very Long Output
Pulses, Up to 100% Duty Cycle

@ Overriding Clear Terminates Output Pulse

SNS4HC123 ...J PACKAGE
SN74HC123...J OR N PACKAGE

@ Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

o Dependable Texas Instruments Quality and Reliability

description

These d-c triggered multivibrators feature output
pulse duration control by three methods. The basic
pulse duration is programmed by selection of ex-
ternal resistance and capacitance values. Once trig-
gered, the basic pulse duration may be extended by
retriggering the gated low-level-active (A} or high-
level-active {B) inputs, or be reduced by use of the
overriding clear. Figure 1 illustrates pulse control by
retriggering and early clear.

The SN54HC123 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC123 is characterized for opera-
tion from -40°C 10 85°C.

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR | A B [+} Q
L X X L H

X H X Lt Ht

X X L Lt Ht

H L t I r

H | H I 1

1 L H J1 1r

tThe second and third lines each indicate the logic
levels the outputs will take on after the completion
of any pulse already started.

See Table IV, page 2-6.

1Ay UteJ vee
182 15[ 1Rext/Cext
1TR3  14[J1Cex
1afjs 130010
2a0s 12[]20
2Cext []6 ngch_R
2Rext/Cext (17 10[]28B
eNno e 9[]2A

SNB4HC123 . . . FH or FK PACKAGE
SN74HC123 ... FH or FN PACKAGE

H

(8]

S

x

[S)

eggse

o o 3 g

321
1CtR[] 4 18 [] 1Cext

1Q{]ls 17012
NC[]6 16 [JNC
2a(}7 15 [} 28

2Rext/Cext [] ©

logic symbol

) & I
2) b

1A

1B {13}

1CLR {3)
(14)

1Cext ————6~ CX
1Rext/Cext ————] RX/CX

6) 20

2CLR —‘—Em R b 12)_ 55

2Cext _(_G)_+ [3
2Rext/Cext L* RX/CX

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

Note: The minimum recommended supply voitage for this device is 3 V.
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TYPES SN54HC123, SN74HC123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

RETRIGGER PULSE

B INPUTJ—I r—-l

OUTPUT Q 1

OUTPUT PULSE CONTROL USING RETRIGGER PULSE

B INPUT I |

CLEAR

L—‘I QL_H:_P_li!T WITHOUT CLEAR

ouTPUTQ | l :

OUTPUT PULSE CONTROL USING CLEAR INPUT

FIGURE 1 — TYPICAL INPUT/QUTPUT PULSES

timing requirements (supplement to recommended operating conditions)

SN54HC123 SN74HC123 UNIT
MIN NOM  MAX MIN NOM  MAX
tw Pulse duration, A low, B high, or CLR low ns
Rext External timing resistance kQ
Cext External timing capacitance MF
Wiring capacitance at Rgyt/ Cext terminal pF

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
‘éc'f :55‘; VeC=45V1055V,
FROM TO L=Toph CL=50 pF
RAMETER =
PA (INPUT) (OUTPUT) RL =2k, UNIT
Ta=26°C TA=25°C [SN54HC123|SN74HC123|
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
A
tpLHt Q ns
B
A —
tpHLT Q ns
8
tpHLt CR a ns
tPLHT Q
twaiminjt AorB Q ns
twat AorB Q s
L Cpd I Power dissipation capacitance per monostable No load, Tp = 25°C pF typ ]

1Cext = 0. Raxy = 5kQ
ttwq = duration of putse at output Q. Cgyy = 400 pF, Reyy = 10k,
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC132, SN74HC132
SCHMITT-TRIGGER POSITIVE-NAND GATES
WITH TOTEM-POLE OUTPUTS

D2684, DECEMBER 1982

o High Noise Immunity

® Operation from Very Slow Transitions

® Temperature-Compensated Threshold Levels

o Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

0 Dependable Texas Instruments Quality and Reliability

description

Each circuit functions as a NAND gate, but because of the
Schmitt action, it has different input threshold levels for positive-

and negative-going signals.

These circuits are temperature compensated and can be trig-
gered from the slowest of input ramps and still give clean jitter-
free output signals.

The SN54HC132 is characterized for operation over the full
military temperature range of -65°C to 125°C. The SN74HC132
is characterized for operation from -40°C to 85°C.

logic symbol

1B (2}

&

a)
{5)

2A
28

(9)
o)

3A
38

{12)
(13)

aA
a8

positive logic: Y = AB

Pin numbers shown are for J and N packages.

~. 3) 1y
N._(6) 2v
N (8) 3y

oo,

SN54HC132...J PACKAGE

SN74HC132...J OR N PACKAGE
(TOP VIEW)
1401 Uia[]vee
18[J2 13[]4s
1[s  12[]aA
2a]a  n1Jay
28[]s 10[]38
2v[e a[]3a
ano[f7 s[day

SN54HC132...FH OR FK PACKAGE
SN74HC132...FH OR FN PACKAGE
(TOP VIEW)

9
(1
>0 o
Nz 2z
<]

NC — No internal

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended

10111213

)
>
™

18 [J4A
17 [JNC
16 [Jay
15 [INC
14 (]38

o
<
™

connection

operating free-air temperature range (unless otherwise

noted)
\écc::\: Veg=45V105.5V,
FROM TO L=ToPpk CL=50 pF
PARAME - NIT
METER {INPUT) (OUTPUT) RL=2kQ, v
Ta=25°C Ta=26°C  |SN54HC132]SN74HC132
MIN TYP MAX|MIN TYP MAX| MIN MAX | MIN MAX
1
PLH AorB Y ns
tPHL
ng J Power dissipation capacitance per gate No load, T = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC133, SN74HC133
13-INPUT POSITIVE-NAND GATES

D2684, DECEMBER 1982-

@ Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality
and Reliability
description

These devices contain a single 13-input NAND gate.
They perform the boolean functions in positive logic:

Y = A-B-C-D'E-F-G-HI-JK-L'M  or
Y=A+B+C+D+E+F+G+H+1+J+K+L+M
The SN54HC133 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC133 is characterized for opera-

tion from -40°C to 85°C.

logic symbol

A {1 5
8 (2
¢ (3)
4
o ()
(5)
E
6)
F
7
G (] N9 v
1
" (10
\ 11)
J (12)
(13)
K
L (14}
M (15)

Pin numbers shown are for J and N packages.

SN54HC133...J PACKAGE
SN74HC133...J OR N PACKAGE

(TOP VIEW)
Al U16 Vee
B2 1s[dm
cs dL
p[s 1300k
E Es 12[] 9
Fe v
Gz 10dH
GND[]s s[JY
SN54HC133 . .. FH OR FK PACKAGE
SN74HC133 . .. FH OR FN PACKAGE

(TOP VIEW)

NC — No internal connection

FUNCTION TABLE

OUTPUT
INPUTS ATHRUM v
All inputs H L
One or more inputs L H

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
ZCC::VF' Vec=45V1055V,
FROM TO L=1o Pk CL=50pF
PARAMETER = UNIT
(INPUT) (OUTPUT) RL=2kQ,
Ta=25°C Ta=26°C |SNS54HC133]SN74HC133
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
tPLH Any Y ns
tPHL
r Cpd ] Power Dissipation capacitance per gate J No load, Ta = 25°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC137, SN74HC137

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

WITH ADDRESS LATCHES

D2684, DECEMBER 1982

® Combines Decoder and 3-Bit Address Latch SN54HC137 ... J PACKAGE
o . SN74HC137 ...J OR N PACKAGE
® Incorporates 2 Output Enables to Simplify Cascading (TOP VIEW)
® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs AT Ussd vee
® Dependable Texas Instruments Quality and Reliability B2 s vo
€0 v
description GL0a sv2
G2[s 12[]Y3
The ‘HC137 is a three-line to eight-line decoder/demulti- G1 e 1] va
plexer with latches on the three address inputs. When the Y7 [+ 10[] Y5
latch-enable input (GL) is low, the ‘HC137 acts as a GND [s o[1ve

decoder/demultiplexer. When GL goes from low to high,
the address present at the select inputs (A, B, and C) is
stored in the latches. Further address changes are ignored
as long as GL remains high. The output enable controls,
G1 and G2, control the outputs independently of the select
ar latch-enable inputs. All of the outputs are forced high if
G1is lowor G2 is high. The ‘HC137 is ideally suited for
implementing glitch-free decoders in strobed (stored-
address) applications in bus-oriented systems.

' The SN54HC137 is characterized for operation over the

full military temperature range of —~55°C to 125°C. The
SN74HC137 is characterized for operation from —40°C to
85°C.

SN54HC137 ... FH OR FK PACKAGE
SN74HC137 ... FH OR FN PACKAGE

(TOP VIEW)
Q

o258

G () S G D §

321
C 18 v1
GL 170 v2
NC 16[] NC
G2 15[ v3

14(] va

9 10111213
o Yo Vo Vo T
~QaQ0oew
>z z>>
(&)
NC — No internal connection
logic symbols (alternatives)
— X/ OMUX
G-l eules & 4 s
@ 0 b (15) Yo e
A
(2 = 1ty PRELLENN sy op~——vo
T 14
@ 2 2 ﬂyz 2) 62 1‘% Y1
4 Sp12 o , Py SSLE IRV,
12]
< Py SSULLIRWA I8 SSILE/ RV
G1 6 . 5 (10) vs ‘ @ = P (1K) va
= N
&2 (5) . 19} ve G1—.'5) | sp {10) vs
7 b 7L v7 G2—0 6 ;ﬂvs
7P {7 v7

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC137, SN74HC137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

FUNCTION TABLE

INPUTS OUTPUTS
ENABLE | SELECT
GL G1 G2{C B A|Y0O Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H[XXX/H H H HHHHH
X L X{XXX[H H H HHH HH
L H L{LLLIL H HHHHHH
Lt H L|LLHH L HH HHHH
L H LILHL|/H H L H H HHMH
L H L|LHH{H H H L H H H H
Lt H L|HLL|H H H H L H H H
L H LfHLH/H H H H H L H H
Lt H LIHHL|/H H H H H H L H
L H L|HHH/H H H H H H H L
H OH LIX X X Qutput corresponding to stored

address, L, all others, H

timing requirements (supplement to recommended operating conditions)

SN54HC137 SN74HC137 UNIT
MIN  NOM  MAX MIN  NOM  MAX
fclock  Clock frequency MHz
tw Pulse duration, GL low ns
tsu Setup time, A, B, and C before GU! ns
th Hold timg, A, B, and C after GL! ns

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
ZCC::‘: Veg=45Vt05.5V,
L= pr. =
F CL =50-pF
PARAMETER 0 r\?:uI:) ( OUTT(:'UT] RL=2KQ, L=50% UNIT
TA=25°C TA=25°C |SN54HC137|SN74HC137|
MIN TYP MAX |MIN TYP MAX| MIN MAX | MIN MAX
fmax MHz
IPLH AB.C v ns
PHL
\PLH G2 Y ns
tPHL
t
PLH G1 Y ns
tPHL
t —
PLH GL % ns
PHL
Cpd 7 Power dissipation capacitance No load, Tp = 256°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC138, SN74HC138

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

D2684, DECEMBER 1982

Designed Specifically for High-Speed Memory
Decoders and Data Transmission Systems

Incorporates 3 Enable Inputs to Simplify Cascading
and/or Data Reception

Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

Dependable Texas Instruments Quality and Reliability

description

The "HC138 circuit is designed to be used in high-performance
memory-decoding or data-routing applications requiring very
short propagation delay times. In high-performance memory
systems this decoder can be used to minimize the effects of
system decoding. When employed with high-speed memories
utilizing a fast enable circuit, the delay times of this decoder and

SN54HC138 ... J PACKAGE
SN74HC138 ...J OR N PACKAGE

(TOP VIEW)
Al Uss Vee
B2 1s5[dvo
cOs 1adv

G2a[a  13y2
G2B[s 12[Jv3
Gi[Jse n[lva
y7 [0z 1w0dvs
GND s 9[]ve

SN64HC138. .. FH OR FK PACKAGE
SN74HC138 ... FH OR FN PACKAGE

the enable time of the memory are usually less than the typical (TOP VIEW)

access time of the memory. This means that the effective

system delay introduced by the decoder is negligible. I3} 8 o

o<Z> >

The conditions at the binary select inputs and the three enable o -

inputs select one of eight input lines. Two active-low and one 321

active-high enable inputs reduce the need for external gates or Cila [ ¥1
G2A(]s 1700 v2

inverters when expanding. A 24-line decoder can be imple-
mented without external inverters and a 32-line decoder re-
quires only one inverter. An enable input can be used as a data
input for demultiplexing applications.

16[jNC
15[ Y3
14]va

910111213
The SN54HC138 is characterized for operation over the full
military temperature range of —55°C to 125°C. The SN74HC138 > (29 Z > >

is characterized for operation from —40°C to 85°C.

NC — No internal connection

logic symbols (alternatives)

BINJOCT (15) DMUX 1)
L op=12vo AL B o115 vo
2|, N LU 2 Gl ) LI

2 ] 3
B4, 2y @ |, NN
12
a2 iy a2 g
J LS S
[C] & 10 148! & e
G"m sP=——v5 @ spa_? vg

'ézAFh EN P SLRVA 'G‘ZAT oht® (e

— n = .

Gzp — o L G2s2ln N

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC138, SN74HC138

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS:

switching charac
noted)A

FUNCTION TABLE

ENABLE
INPUTS

SELECT

TPUT.
INPUTS OUTPUTS

G2*

B

<
[=]
<
-
<
N
<
w
<
»

<
o

<
o
<
~

I

I I I T I I I I rr X
Ll ot o ol e e a4

IIIITrrCrr-rr- X X|o

I I rr I I+ X X
IrIrIr-crIcXX[>»
I I I IIIIr—~II
I I I ITII Ir IIXITI
I I I XTI r-r I IITI
I I IIr-~rIIIIT
I I I r I I I XTI X

I T r-rIIIIIIIT

I ~rIIIIIIIIT
rIIIIIIIITI

ol
)
o)
N
>
+

ol
N
@

teristics over recommended operating free-air temperature range (unless otherwise

ZCC::‘: Vec=45Vto55V,
L= pF. -
FROM CL =50 pF
PARAMETER (INPOUT) |0UI‘?’UT) RL=2k0, L P UNIT
TA =25°C Ta=25°C SN54HC138|SN74HC138
MIN TYP MAX|[MIN TYP MAX| MIN MAX| MIN MAX
t
PLH A.B.C Any Y ns
tPHL
t
PLH Enable AnyY ns
tPHL
de Power dissipation capacitance No load, Ta = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC139, SN74HC139
CMOS LOGIC DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

D2684, DECEMBER 1982

® Designed Specifically for High-Speed Memory SN54HC139 ...J PACKAGE

Decoders and Data Transmission Systems SN74HC139 ...J OR N PACKAGE
(TOP VIEW)

® Incorporates 2 Enable Inputs to Simplify Cascading
and/or Data Reception

® Package Options Include Both Plastic and Ceramic 150 Uhepd Vee
Chip Carriers in Addition to Plastic and Ceramic DIPs 1A L2 1501 26
183 1ad2a
Dependable Texas Instruments Quality and Reliability 1Y0 [:4 131] 2B
1v1[ds 12[d2v0
description 1v2s  11[]2v1
The "HC139 circuit is designed to be used in high-performance 1v3[47 10[J2y2
. . o - GND s 9[]2Y3
memory-decoding or data-routing applications requiring very
short propagation delay times. In high-performance memory
systems, this decoder can be used to minimize the effects of
system decoding. When employed with high-speed memories
utilizing a fast-enable circuit, the delay times of this decoder and
the enable time of the memory are usually less than the typical
access time of the memory. This means that the effective SN54HC139 ... FH OR FK PACKAGE
system delay introduced by the decoder is negligible. SN74HC139...FH OR FN PACKAGE
{TOP VIEW)

decoders in a single package. The active-low enable input can
be used as a data line in demuitiplexing applications. These
decoders/demultiplexers feature fully buffered inputs, each of
which represents only one normalized load to its driving circuit.

n The 'HC139 is comprised of two individual two-line to four-line

The SN54HC139 is characterized for operation over the full
military temperature range of —55°Cto 125°C. The SN74HC139
is characterized for operation from —40°C to 85°C.

logic symbols (alternatives)

a2, Y o 1vo w245 D:UX oP—“1vo
T R | SIS 3l eey Y SIS
TR iy P! SV 150 ) P LIV
E| ST/ 3Pl 1vs

nal 12 5vo (14 SSEALIIPAW
A 13) SELLIPW » (13 SSILLIPWVA
g3 L 1o 28— (0,
25150 (LI 26100 LI

Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.
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TYPES SN54HC139, SN74HC139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

switching characteristics over recommended

FUNCTION TABLE

INPUTS
ENABLE | SELECT ouTPUTS
G B A YO Y1 Y2 Y3
H X X H HH H
L L L L HHH
L L H H L H H
L H L H H L H
L, H H H HH L

operating free-air temperature range (unless otherwise

noted)
ZCC::VF' Vec:=4.5V1055V,
L=19pF, -
T Cp =50 pF
PARAMETER (r:I?Un:) (OUTC;UT) RL=2kQ, L P UNIT
TA=25°C TA=25°C SN54HC139SN74HC139
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
t
PLH AorB Y ns
PHL
[{ —
PLH G Y ns
IPHL
L de Power dissipation capacitance per decoder No load, Ta = 25°C pF typ J

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC147, SN74HC147
CMOS LOGIC 10-LINE-TO-4-LINE PRIORITY ENCODERS

D2684, DECEMBER 1982

® Encodes 10-Line Decimal to 4-Line BCD SN54HC147 ... J PACKAGE
L SN74HC147...J OR N PACKAGE
® Applications Include: {TOP VIEW)
Keyboard Encoding
Range Selection 4 Uis[J vee
s[]2 1s[JNcC
® Package Options Include Both Plastic and 63 140D
Ceramic Chip Carriers in Addition to Plastic 70s 13003
and Ceramic DIPs g[]s 12002
® Dependable Texas Instruments Quality and ‘ cs np
Reliability B E7 10[]9
. GNo [8 9] A

description

P A SN564HC147 ... FH OR FK PACKAGE
These encoders feature prlorny_decodmg of the SN74HO147 - FH OR EN PACKAgE
inputs to ensure that only the highest-order data (TOP VIEW)
line is encoded. The 'HC147 encodes nine data lines
to four-line (8-4-2-1) BCD. The implied decimal zero
condition requires no input condition as zero is
encoded when all nine data lines are at a high logic .
level. The data inputs and outputs are active at the
low logic level. )

n The SN54HC147 is characterized for operation over

the full military temperature range of -55°C to
125°C. The SN74HC147 is characterized for opera-
tion from -40°C to 85°C.

NC — No internal connection

logic symbol

FUNCTION TABLE s
)
INPUTS OUTPUTS 2],
1 2 3 45 6 7 8 9D C B A “'3‘2,
H H HHHMHHTHMH|H H H H 3—==13 o
X X X X X X X X t|L H H L I 1P—a
X X X X X X X L H|/L H H H PRLLIE 2p= 1) g
X X X X X X L H H[H L t t Pt NN aps 8
X X X X X L H H H|H L L H PRLLIN N ) ag (14) o
X X X X L H H H H H L H L 8 (5) o~ 8
X X X L H H H H HJH L H H st
X X L H H H H H H|H H L L
X L HH H HHHH|H H L H
L HH HHHUHUHH|H H H L

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC147, SN74HC147
10-LINE-TO-4-LINE PRIORITY ENCODERS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\éi:c:: VF' Vec=45Vt05.5V,
FROM TO L=19 Pk CL =50 pF
PARAME - L
TER | (inpUT) (OUTPUT) RL=2kQ, UNIT
Ta =25°C Ta=25°C SNS54HC147SN74HC147|
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
1 A
PLH Any ) “Y . ns
PHL (in phase with input)
tPLH Any
Al
tPHL n (out of phase with input) ns
L de Power dissipation capacitance No load, Ta = 25°C pF typ J

NQTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC151, SN74HC151
CMOS LOGIC DATA SELECTORS/MULTIPLEXERS

D2684, DECEMBER 1982

@ 3-Line to 1-Line Multiplexers SN54HC1561 ... J PACKAGE
Can Perform As: SN74HC151...J OR N PACKAGE
: {TOP VIEW)

Boolean Function Generators
Parallel-to-Serial Converters .
Data Source Selectors o3[t Uis

Vee
@ Package Options Include Both Plastic and Ceramic p2[]z  15{JD4
Chip Carriers in Addition to Plastic and Ceramic DIPs 38E3 ‘4% [D)Z
a4
o Dependable Texas Instruments Quality and Reliability v{s :Z Y,
) wls 1A
description G 0B
These monoalithic data selectors/multiplexers provide full binary GNDL |8 ofJc
decoding to select one of eight data sources. The strobe input
{G) must be at a low logic level to enable the inputs. A high level
at the strobe terminal forces the W output high and the Y output SN54HC151 ... FH OR FK PACKAGE
low. SN74HC151 ... FH OR FN PACKAGE
(TOP VIEW)

The SN54HC151 is characterized for operation over the full
military temperature range of ~55°C to 125°C. The SN74HC151
is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS
SELECT STR_OBE v w
C B A G
X X X H L H
L L L L 0o DO
L L H L D1 [_)l NC — No internal connection
L H L L D2 D2
L H H L D3 D3
" L L L D4 DT logic symbol
H L H L D5 D%
H H L L D6 D6
H H H L 07 D7 L
G LN EN
H = high level, L = low level, X = irrelevant (11)
D00.D1...D7 = the level of the D respective input : (10) 0 GE
c (9 2
. oo :;: ° s
o1 (2) ! (6} M
D2 7-1-)-— 2 P w
D3 —'—'“5, 3
psa — 4
o
6
o7 (12) 7

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table I, page 2-5.
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TYPES SN54HC151, SN74HC151
 DATA SELECTORS/MULTIPLEXERS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

XCC::‘;' Vec=4.5V1055V,
L= pr,
FROM TO See Note 1
PARAMETER (INPUT) (OUTPUT) AL=2kA0, UNIT
Ta=25°C Ta=256°C SN54HC151|SN74HC151
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
1PLH A.B,orC Y ns
tPHL
'PLH A,B,orC w ns
tPHL
tPLH Any D v ns
tPHL
1PLH AnyD w ns
tPHL
IPLH G Y ns
tPHL
IPLH G . w ns
tPHL
Cpd i Power dissipation capacitance No load, T = 26°C

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC152, SN74HC152
CMOS LOGIC 8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2684, DECEMBER 1982

Selects One-of-Eight Data Sources SN54HC152 . . . J PACKAGE
SN74HC152 ...J OR N PACKAGE
Performs Parallel-to-Serial Conversion (TOP VIEW)
Packaqe Op'tlons Ir.lcluc:ie Botl‘1 ?Iastlc and_ 04 [T Thalvee
Ceramic Chip Carriers in Addition to Plastic
d Ceramic DIP p3[]2  13]]05
and Ceramic s 020js  12[]06
® Dependable Texas Instruments Quality p1[Jsa 11[Jo7
and Reliability po[]s 10[]A
w(]s a[]B
description eno(]7  8[dc

These monolithic data selectors/multiplexers con-
tain full on-chip binary decoding to select the desired :":;’::g::; e ::: 8: :ﬁ iﬁg'&ﬁgg
one-of-eight data sources. (TOP VIEW)

The SN54HC152 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC152 is characterized for opera-
tion from -40°C to 85°C,

NC — No internal connection

FUNCTION TABLE logic symbol
SELECT | urput
INPUTS w

B MUX D>

c A
L L L [} o
bo g lo ¢l
L L H D1 ® 5 7
=5 Cc
L H L D2 (5)
—_— 0
L H H D3 g‘: @],
H L L D4 o2 43 2 b ()
H L H b5 p3 2 3
H H L D6 oa 1,
— (13)
H H H D7 D5 —— 5
(12)
ST
D7 e——— 7

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.
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TYPES SN54HC152, SN74HC152
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
ZCC:: VF' Vec=45V 1055V,
FROM TO L= 5 pn See Note 1
PARAM = IT
AMETER (INPUT) (OUTPUT) RL=2kQ, un
Ta =25°C Ta=25°C SN54HC152|SN74HC152
MIN TYP MAX|[MIN TYP MAX| MIN MAX| MIN MAX
IPLH A B orC w ns
tPHL
t
PLH AnyD w ns
1PHL
F Cpd Power dissipation capacitance - No load, Tp = 25°C pF typ j
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC153, SN74HC153
CMOS LOGIC  DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2684, DECEMBER 1982

® Permits Multiplexing from N Lines to 1 Line SN54HC153 . .. J PACKAGE

® Performs Parallel-to-Serial Conversion SN74HC153 .. .J OR N PACKAGE

{TOP VIEW)
® Strobe (Enable) Line Provided for Cascading (N
lines to n lines)

16 [Tr Uie[d vee

® Package Options Include Both Plastic and Ceramic B8[2 1s[d2G

Chip Carriers in Addition to Plastic and Ceramic 13z wQJA

DIPs 1c2[Ja  13[] 2c3
© Dependable Texas Instruments Quality and 12; Os 2] 222
Reliability 1 Es 11[J 2¢c1
1 [»  10[d 2c0

description GND (|8 9[] 2y

Each of these data selectors/multiplexers contains in-
verters and drivers to supply full binary decoding data

selection to the AND-OR gates. Separate strobe inputs (@) SN54HC153 . .. FH OR FK PACKAGE
are provided for each of the two four-line sections. SN74HC1563 ... FH OR FN PACKAGE
(TOP VIEW)

The SN54HC153 is characterized for operation over the
full military temperature range of —55°C to 125°C. The
SN74HC153 is characterized for operation from —-40°C to

85°C.
FUNCTION TABLE
SELECT
DATA INPUTS STROBE | OUTPUT
INPUTS
8 A |co c1 c2 c3 G Y
X X X X X X H L
L L L X X X L L
L L H X X X L H NC — No internal connection
L H X L X X L L .
logic symbol
L H X H X X L H
H L X X L X L L
HooL | x x H X L H A8 _don o
H H X X X L L L g1, >G"3'
H H X X X H L H MuX D
Select inputs A and B are common to both sections. I 1) e en
‘co ((.:)l ¢ 7)
11—t 1 p— 1Y
1c2 (:) 2
1c3 13) 3
25 (5) g
{10)
xo (9)
- 2 o
22 ———
23 13
Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
See Table lll, page 2-5.
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TYPES SN54HC153, SN74HC153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

switching characteristics over recommended operating free-air temperature range (uniess otherwise
noted)

‘(’:CC::‘: Vec=45Vt055V,
L=15pF.
M Ti See Note 1
PARAMETER (::::UT) IOUT?’UT) RL=2kQ, ee ot UNIT
Ta=25°C Ta=25°C SN64HC153/SN74HC1563
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
IPLH Aorg v ns
tPHL
tPLH Data
Y ns
tPHL (Any C)
ki
PLH G Y ns
tPHL
{ de [ Power dissipation capacitance per multiplexer No load, Ta = 25°C pF typ _]
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC154, SN74HC154
CMOS LOGIC 4-LINE-TO-16-LINE DECODERS/DEMULTIPLEXERS

D2684, DECEMBER 1982

® Decodes 4 Binary-Coded Inputs into One of SN54HC154 .. . JT PACKAGE
16 Mutually Exclusive Outputs SN74HC154 .., JT OR NT PACKAGE
{TOP VIEW)
o Performs the Demultiplexing Function by
Distributing Data From One Input Line to o [1 Uza[J vee
Any One of 16 Outputs 102 230A
. . 23 228
® Package Options Include Both Plastic and 3]s 21f] ¢
Ceramic Chip Carriers in Addition to Plastic as 2000
and Ceramic DIPs 5 s 19[] &2
@ Dependable Texas Instruments Quality s (7 18] &
and Reliability 708 17[J1s
g[]o 16[]14
description 9 [J1o 15[]13
o ) ) 1o 14]12
Each of these monolithic, 4-line-to-16-line decoders oo 1z 13[ 1

decodes four binary-coded inputs into one of sixteen
mutually exclusive outputs when both the strobe

inputs, G1 and G2, are low. The demultiplexing SN54HC154 . . . FH OR FK PACKAGE
function is performed by using the 4 input lines to SN74HC154 ... FH OR FN PACKAGE
(TOP VIEW)

address the output line, passing data from one of the
strobe inputs with the other strobe input low. When

(&)
either strobe input is high, all outputs are high. N -0 g fanm
These demultiplexers are ideally suited for imple- LI R )t s
menting high-performance memory decoders. 4321 282726
3]s 25{] c
The SN54HC154 is characterized for operation over 4fls 241 o
the full military temperature range of -55°C to 57 23 G2
125°C. The SN74HC154 is characterized for opera- Nc([] 8 22[1 NC
tion from -40°C to 85°C. 6]9 211 G
7[]10 20[] 15
sn 19[] 14
121314151617 18
®00LQ-a®m
- g 2 = - v
logic symbols (alternatives)
NC — No internal connection
XIY DMUX
ot obs o
12, 24
P ST Bl 2
3&“}.)_3 3;ﬂ—3
P S Y . P S -
al23) . sha 85 A_(23) o sh 6l _ g
B {22} 2 o 7) 6 8 (22) 0 = [vi) P
c 21 4 S (21) G5 N LI
o2 g st _g pi22 1, Py S Y
o180 o of10) g
1op g0 1ot 40
12l qq npl3_ 4
12P>~ (A1 P 12&_1&12
13P {15) 12 12 (15) 13
o - b SR LI B iy S
(PN [ SSLLT G212 1sp>U7_ 45

Pin numbers shown are for JT and NT packages.
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TYPES SN54HC154, SN74HC154
4-LINE-TO-16-LINE DECODERS/DEMULTIPLEXERS

FUNCTION TABLE

OUTPUTS QUTPUTS

G1 G2 D C B A 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L L L L L L L H H H H H H H H H H H H H H H
L L L L L H H L H H H H H H H H H H H H H H
L L L L H L H H L H H H H H H H H H H H H H
L L L L H H H H H L H H H H H H H H H H H H
L L L H L L H H H H L H H H H H H H H H H H
L L L H L H H H H H H L H H H H H H H H H H
L L L H H L H H H H H H L H H H H H H H H H
L L L H H H H H H H H H H L H H H H H H H H
L L H L L L H H H H H H H H L H H H H H H H
L L H L L H H - H H H H H H H H L H H H H H H
L L H L H L H H H H H H H H H H L H H H H H
L L H L H H H H H H H H H H H H H L H H H H
L L H H L L H H H H H H H H H H H H L H H H
L L H H L H H H H H H H H H H H H H H L H H
L L H H H L H H H H H H H H H H H H H H L H
L L H H H H H H H H H H H H H H H H H H H L
L H X X X X H H H H H H H H H H H H H H H H
H oL X X X X H H H H H H H H H H H H H H H H
H H X X X X H H H H H H H H H H H H H H H H

H = high level, L = low level, X = irrelevant

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6. (

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

ZCC::‘;' Vee=4.5V1055V,
FROM TO L=13 P CL =50 pF
PARAMETER = L | uniT
(INPUT) (OUTPUT) RL=2k0, v
Ta=25°C TA=26°C |SN54HC154[SN74HC154
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
t
PLH A.,B,C,orD Any ns
tPHL
'PLH G1orG2 Any ns
PHL
de | Power dissipation capacitance No load, Ta = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC157, SN54HC158, SN74HC157, SN74HC158
QUADRUPLE 2-LINE TO 1-LINE
DATA SELECTORS/MULTIPLEXERS

HIGH-SPEED
CMOS LOGIC

D2684, DECEMBER 1982

o Package Options Include Both Plastic and Ceramic

Chip Carriers in Addition to Plastic
and Ceramic DIPs

o Dependable Texas Instruments Quality and
Reliability

description

These monolithic data selectors/multiplexers contain in-
verters and drivers to supply full data selection to the four
output gates. A separate strobe input (G) is provided. A
4-bit word is selected from one of two sources and is
routed to the four outputs. The 'HC157 presents true data
whereas the '"HC158 presents inverted data.

The SN54HC157 and SN54HC158 are characterized for
operation over the full military temperature range of
-55°C to 125°C. The SN74HC157 and SN74HC158 are
characterized for operation from -40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTY
STROBE | SELECT DATA
"G A/B A B HC157 | 'HC168
H X X X L H
L L L X L H
L L H X H L
L H X L L H
L H X H H L
logic symbols
‘HC157
G LEFN EN . G
Ap G1 A/s
w2 oo (@) 1A
13) v
8 = 1 B
2A n 2A
b— 2Y
28 :%)—— 28
3A ——o (9) 3A
- s
4A el 12} 4a
PASEET ay

SN54HC157, SN64HC158 . . . J PACKAGE

SN74HC1567, SN74HC168 . ..J OR N PACKAGE

AB
1A
1B
1Y
2A
28
2y
GND

(TOP VIEW)

0 Uied vee
2 s[G
Os w[Jaa
Oa 13048
Os 1204y
Os 11B3A
07 1o[l38
8 9[]3Y

SN54HC157, SN54HC158 . . . FH OR FK PACKAGE
SN74HC157, SN74HC158 . .. FH OR FN PACKAGE

(TOP VIEW)

m
< =
— |
- -
32

18[] 4A

17{] 4B

16 NC

15[] 4y

14 [] 3A
11

3yl
38 [}

S
2

NC — No internal connection

‘HC1568

Qs) EN
[8)] G1

= | (=
(2) 3
3 i MUX> >_‘Ll 1) 4
(5} !
{6) >.._(—.”- 2y
{11) @
(10} P 3Y
14)
(13) ﬂ 4y

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |ll, page 2-5.

PRODUCT PREVIEW
This d ins inf
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TYPES SN54HC157, SN54HC158, SN74HC157, SN74HC158
QUADRUPLE 2-LINE TO 1-LINE

DATA SELECTORS/MULTIPLEXERS

'HC157 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

\écc::\: Vec:45V055V,
FROM 10 L= > pn See Note 1
PARAMETER = UNIT
A (INPUT) {OUTPUT) RL=2k0,
TA =256°C Ta=25°C SN54HC157|SN74HC157]
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
tPLH AorB8 Y ns
tPHL
'PLH A/B Y ns
tPHL
tPLH G Y ns
tPHL
| Cpd Power dissipation capacitance per mulitiplexer No load, TA = 256°C pF typ j

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

‘HC158 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

\écc :: ‘; Vec=4.5V1t05.5V.
FROM T0 L= 1o Pk See Note 1
PARAMETER = UNIT
{INPUT) {OUTPUT) RL=2 kO,
Ta=25°C Ta=26°C SN54HC158/SN74HC158
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
{PLH AorB v ns
tPHL
tPLH A/B Y : ns
tPHL
PLH G Y ns
tPHL
Cod Power dissipation capacitance per multiplexer No load, TA = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC160 THRU SN54HC163,
CMOS LOGIC SN74HC160 THRU SN74HC163

SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

D2684, DECEMBER 1982

@ Internal Look-Ahead for Fast Counting SNB4HC’. . .J PACKAGE
. i SN74HC’...J or N PACKAGE
® Carry Output for n-Bit Cascading (TOP VIEW)
® Synchronous Counting
<r [ Ure]J vee
® Synchronously Programmable ck 2 15[ RcO
® Package Options Include Both Plastic and Ceramic Chip als 140aa
Carriers in Addition to Plastic and Ceramic DIPs B E; :2% gﬁ
c C
® Dependable Texas Instruments Quality and Reliability ode 1[dap
ene[]7  10[JENT
GeNp []8 9[] CoAD
description SNS4HC'’ . . . FH or FK PACKAGE

SN74HC’ ... FH or FN PACKAGE
These synchronous, presettable counters feature an internal (TOP VIEW)

carry look-ahead for application in high-speed counting designs.

The 'HC160 and 'HC162 are decade counters, and the "HC161 ¥E 8 9
and '"HC163 are 4-bit binary counters. Synchronous operation is >«

| -
provided by having all flip-flops clocked simultaneously so that 32 12019

the outputs change coincident with each other when so in- Alla 18] 0a
structed by the count-enable inputs and internal gating. This s 17 as
mode of operation eliminates the output counting spikes that NCc[]e 16 [| NC
are normally associated with synchronous (ripple clock) counters. c7? 15 [JOc

A buffered clock input triggers the four flip-flops on the rising p(ls 14 []ap
(positive-going) edge of the clock input waveform. 910111213
o Ve e Ve Tum
These counters are fully programmable; that is, the outputs may & g g 2 5
be preset to either level. As presetting is synchronous, setting wo S w

up a low level at the load input disables the counter and causes
the outputs to agree with the setup data after the next clock
pulse regardless of the levels of the enable inputs.

NC — no internal connection

The clear function for the 'HC160 and ‘"HC161 is asynchronous and a low level at the clear input sets all four of the
flip-flop outputs low regardless of the levels of the clock, load, or enable inputs.

The clear function for the 'HC162 and 'HC163 is synchronous and a low level at the clear input sets all four of the
flip-flop outputs low after the next clock pulse, regardless of the levels of the enable inputs. This synchronous clear
allows the count length to be modified easily as decoding the maximum count desired can be accomplished with one
external NAND gate. The gate output is connected to the clear input to synchronously clear the counter to 0000
(LLLL).

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both
count-enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output.
The ripple carry output (RCO) thus enabled will produce a high-level pulse while the count is maximum (9 or 15 with
QA high). This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions
at the ENP or ENT are allowed regardless of the level of the clock input.

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that will
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable
setup and hold times.

The SN54HC160 through SN54HC163 are characterized for operation over the full military temperature range of
-55°C to 125°C. The SN74HC160 through SN74HC163 are characterized for operation from -40°C to 85°C.
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TYPES SN54HC160 THRU SN54HC163
SN74HC160 THRU SN74HC163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

logic symbols

HC160 DECADE COUNTER ‘HC161 BINARY COUNTER
WITH DIRECT CLEAR WITH DIRECT CLEAR
) CTRDIV10 " CTRDIV16
CLR Fb CT=0 . CLR E—b CT=0
LOAD M1 LOAD -—ﬁ M1
(10) M2 1) RCO (10) M2 5 s RCO
= 3CT=15 p———
ENT ——] 63 3cT=9 ENT -] 63
ENP Ga ENP Ga
CLK 2 DC5/2,3,4+ !J CLK 12 505/2,3,4-’ Il
=)
{3} (14) (3) (14)
A 150 [1] Qa A ——15D (1) Qa
(4) (13} (4) (13)
B [E]] Qg B ‘ (2] Qg
(5) (12) {5) 12)
(o} (4] Qc C — (4} Qc
{6) (AR} (6) 11}
s} 18] Qp D (8] Qp
‘HC162 DECADE COUNTER ‘HC163 BINARY COUNTER
WITH SYNCHRONOUS CLEAR WITH SYNCHRONOUS CLEAR
) CTRDIV1O " CTRDIV16
CtR ——] 5cT=0 CLR ——Lf 5¢T=0
pum—: )] e (9)
LOAD m LOAD M1
M2 (15) M2 (15)
(10) 3CT=9 RCO (10) 3CT=15 RCO
ENT 7 G3 ENT r G3
ENP ——— G4 ENP G4
(2) (2)
CLK DC5/2,3,4+ CLK —P(C5/2,34+ .
(14) (14} -
A 3) 150 {1} Qa . A -‘—3)—— 150 (1] pr——— Qp
{4) (13) (4) (13}
B 121 b——— Qg B [2) Qg
(5) (12) (5) (12)
¢ (6) Ll (m o € (6) a) an Gc
D (8] Qp D (8] Qp
Pin numbers shown are for J and N packages.
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TYPES SN54HC160, SN54HC162,
SN74HC160, SN74HC162
SYNCHRONOUS 4-BIT DECADE COUNTERS

‘160 and ‘162 output sequence

lllustrated below is the following sequence:
1. Clear outputs to zero (SN54HC160 and SN74HC160 are asynchronous; SN54HC162 and
SN74HC162 are synchronous)
2. Presetto BCD seven
3. Count to eight, nine, zero, one, two, and three
4. Inhibit

. —_— — —_ —_
N e - — - - - — — - - —
INPUTS : — e — e — e — — —
c
_J 1 - _ — — _— _— _ _ _ _ _ _
| —_—_—— — — — = — — — = —
. P ! J e et e e e e
I
| | 1 i
| | [ .
ENP I | A ] I—_—“
| | | l' h
| | ! ; .
ENT | ) 1 ' ! |
] ] ] 1 1
| | '
— /M ——l
KOA__'_I I I J ] I:
I [} [l
] 1 | [
—_—_ =
J G __ 1 __ I | |
OUTPUTS ! ! !
QC_:_. | l |
R R :
L __ _ 1 _ : I I :
o ‘.
RCO L ! | [ i
P! 78 9 [} 1 2 3]
I | | COUNT 4 INHIBIT
SYNC PRESET
ASYNC CLEAR
CLEAR
3.68 TEXAS INSTRUMENTS
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TYPES SN54HC161, SN5AHC163, SNTAHC161, SNTAHC163
SYNCHRONOUS 4-BIT BINARY COUNTERS

‘161 and ‘163 output sequence

lllustrated below is the following sequence:

1. Clear outputs to zero {SNS64HC161 and SN74HC161 are asynchronous; SN54HC163

and SN74HC163 are synchronous)
2. Preset to binary twelve
3. Count to thirteen, fourteen, zero, one, and two
4. Inhibit

-
]
>
O

- | F— = = — = = = = = = —
A | e e
[
I _—— e e e
B | ! —_
DATAJ . _——— = = = - — =
INPUTS i e
| =)
c_|J { - o
o T- - -Z--Z-Z-Z-cz
| ) \
b ]
ENP | | |J I___._I
] :
I
ENT oo o] ! L
! \ [ l
) I
€ o — |
U R e e
— | i
S S R S N S
OUTPUTS & ' :
- 1 T
c__ 3 _i| L !
1
_ i
S N L !
~ P! | !
| i ]
RCO - ! !
! ] 11213 14 15 0 1 2!
| I | COUNT 1 INHIBIT
SYNC PRESET
CLEAR
ASYNC
CLEAR

TExAs INSTRUMENTS
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TYPES SN54HC160 THRU SN54HC163
SN74HC160 THRU SN74HC163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

maximum ratings, recommended operating conditions, and electrcical characteristics
See Table IV, page 2-6.

timing requirements (supplement to recommended operating conditions)

SN54HC160 SN74HC160
THRU THRU
SN54HC163 SN74HC163 UNIT
MIN NOM MAX | MIN NOM MAX
fclock Clock frequency - MHz
] "HC160, "HC162
ww  Pulseduration |CHK MR orlow e HC163 ns
‘HC160, 'HC161  CLR low
A.B,C,D
'HC160, 'HC161
ey Sewstime ENP, ENT HCT62,'HC163 n
before CLKt 'HC160, '"HC161  CLR inactive
CLR low
'HC162,"HC163 ETR Figh (inactive)
th Hold time, all synchronous inputs after CLK! ns

n switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
zcc :55 VF Vee=45V 1055V,
L= pF. = B0 pF
PARAMETER r:::_: ou.‘rrgur RL=2 kQ, CL=50p UNIT
{ ! ( ! TA=25°C Ta=25°C SN54HC' | SN74HC’
MIN TYP MAX |MIN TYP MAX| MIN MAX [ MIN MAX
fmax MHz
tPLH
LK R
PHL Cl co ns
tPLH CLK AnyQ ns
tPHL
tPLH
ENT RCO

tPHL - "
tPHL CLR Any Q ns
tPHL CLR RCO ns

[ Cpd Power dissipation capacitance No load, Ta =25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC160 THRU SN54HC163
SN74HC160 THRU SN74HC163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

TYPICAL APPLICATION DATA

N-BIT SYNCHRONOUS COUNTERS

This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit counter. The
'HC160 and ‘HC162 will count in BED, and the ‘HC161 and "HC163 will count in binary. Virtually any count mode
(modulo-N, N1-to-N2, N1-to-maximum) can be used with this fast look-ahead circuit.

Lse
TR CTR
CLEAR (L} LR cT=0
LOAD M1
COUNT (H) AND ENT RCO
G3 R
DISABLE (L) NP 3CT - MAX
G4
LK C5/2.34+
OAD (L) A—]15D (1) L o,
LOAD (L .| = o
c— (3) |— ac
COUNT (H)} AND 0 — 14) — ap
DISABLE (L)
CLOCK ——@ CLR cT=0 CTR
TOAD
M1
RCO
=T G3  3CT MAX
ENP
CLK o
[=C5/2,3.4+
o
A—Tf150 (1) L aa
8 ——d (2) — 0
c— (3) — ac
b — (4) —— ap
ClR CTR
E:C’A; cT=0
ENT M RCO
NP G3  3¢cT MAX|—
= G4
LK
> C5/2,34+
=
a—J15D () | —aa
8 — 12) l— ag
c— (3) — ac
0 — (4) }— ap
CR r~Yer=o CTR
LOAD "1
ENT 163 act max —8E2
ENP
Ga
CLK
€5/2,3,4+
aA—J150 (1 |— aa
B — 120 Lo
C — 13) — ac
0 —— (4) Qp
L '
/
-/

TO MORE SIGNIFICANT STAGES
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC164, SN74HC164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

D2684, DECEMBER 1982

@ AND-Gated (Enable/Disable) Serial Inputs

©® Fully Buffered Clock and Serial Inputs

@ Direct Clear

® Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality

and Reliability

description

These 8-bit shift registers feature AND-gated serial
inputs and an asynchronous clear. The gated serial
inputs (A and B) permit complete control over in-
coming data as a low at either input inhibits entry of
the new data and resets the first flip-flop to the low
level at the next clock pulse. A high-level input
enables the other input, which will then determine
the state of the first flip-flop. Data at the serial
inputs may be changed while the clock is high or
low, provided the minimum setup time requirements
are met. Clocking occurs on the low-to-high-level

transition of the clock input.

The SN54HC164 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC164 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR|[CLOCK[A B | 0p Qg...Qy
L X X X L L L
H L X X |Qao Qo QHo
H t H H| H Qan Qgn
H t L X L Qan  QGn
H t X L L Qan  Qgn

H = high level (steady state), L = low level (steady state}
X = irrelevant (any input, including transitions)

t = transition from low to high level
QaQ. Qgo. Qo = the level of Q. Q. or Qy. respectively, before the

indicated steady-state input conditions were established.

Qan. Qg = the level of Qp or Qg before the most-recent t transition

of the clock; indicates a one-bit shift,

SN54HC164 .. .J PACKAGE
SN74HC164 ...J OR N PACKAGE
{TOP VIEW)

Z2PPO0P
oOwPr o P
/mimimimimin
~N O s WN

1 Una[] vee
13[] QH
12[] Qg
1] af
0[] Qg
9[] CLR
8[] CLK

SN54HC164 ... FH OR FK PACKAGE
SN74HC164 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

logic symbol

SRG8

[2]
[t
o
o

CLK -——-E c1/

(1)
A ]
& IlD

IQ

Qa

)

|

Qg

a

Qc

E)

Qp

{10)

Qg

an

o

(12)

|

QG

(13)

QH

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.
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TYPES SN54HC164, SN74HC164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

typical clear, shift, and clear sequences

CLEAR
A
SERIAL
INPUTS
B

C

J E—

Qs | | J 1
ac J LI 1
|
|
Qp l I I l !
OUTPUTS < '
D |
Qe ___] [ L1
|
P——— !
Qr H I | |
0
—_——— 1
QG __ 1 ] I
1
- 1
on_ ] L
~
CLEAR CLEAR
timing requirements (supplement to recommended operating conditions)
SN54HC164 SN74HC164 UNIT
MIN NOM MAX MIN NOM MAX
felock Clock frequency MHz
CLR low
tw Pulse duration CLK high ns
CLK low
] Setup time Data ns
su before CLK! CLR inactive
th Hold time, data after CLK! ns

switching characteristics over recommended operating fres-air temperature range (unless otherwise

noted)
‘(’:CC::VF' Vec=45V1065V,
FROM TO L= 19 PF, CL =50 pF
PARAMETER = UNIT
A (INPUT) (OUTPUT} RL=2kQ,
Ta=25°C TA=25°C |[SNB4HC164]SN74HC164
MIN TYP MAX|MIN TYP MAX|MIN MAX|MIN MAX
frmax MHz
tPHL CLR Any Q ns
1
PLH CLK AnyQ ns
tPHL
de Power dissipation capacitance No load, Tpa = 25°C pF typ

NOTE 1: For Ioad circuit and voltage waveforms, see page 1-14.
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3-74 product under development. Texas Instru-

HIGH-SPEED
CMOS LOGIC

TYPES SN54HC165, SN74HC165

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

D2684, DECEMBER 1982

® Complementary Outputs

® Direct Overriding Load (Data) Inputs
- @ Gated Clock Inputs

® Parallel-to-Serial Data Conversion

® Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic and

Ceramic DIPs

® Dependable Texas Instruments Quality and
Reliability

description

The 'HC165 is an 8-bit serial shift register that,
when clocked, shifts the data toward serial output

~ QH. Parallel-in access to each stage is provided by
eight individual direct data inputs that are enabled
by a low level at the SH/LD input. The "HC165 also
features a clock inhibit function and a comple-
mentary serial output QH.

Clocking is accomplished by a low-to-high transition
of the CLK input while SH/LD is held high and CLK
INH is held low. The functions of the CLK and CLK
INH (clock inhibit) inputs are interchangeable. Since
a low CLK input and a low-to-high transition of CLK
INH will also accomplish clocking, CLK INH should
be changed to the high level only while the CLK
input is high. Parallel loading is inhibited when
SH/LD is held high. The parallel inputs to the
register are enabled while SH/LD is low indepen-
dently of the levels of CLK, CLK INH, or SER inputs.

The SN54HC165 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC165 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE

INPUTS
sHiB| cLk CLK FUNCTION
INH
L X X PARALLEL LOAD
H H X | NO CHANGE
H X H NO CHANGE
H L t SHIFT
H ! L SHIFT

SHIFT —content of each internal register
shifts toward serial output Qy. Data at serial
input is shifted into first register.

SN54HC165 . ..J PACKAGE
SN74HC165 ...J OR N PACKAGE

(TOP VIEW)
s/ [ Uss[ vee
CLK [z 5[] CLK INH

eE(]s 1] o
FOs 130cC
GOs 11208
HOe nQJA
an O 10%SER
GND(Js o[l an

SN54HC166 . .. FH OR FK PACKAGE
SN74HC165 ... FH OR FN PACKAGE
(TOP VIEW}

10 111213

9
a0
Ioo
oz2z2

Q

-
I
1 ad

NC — No internal connection

logic symbol
@ SRG8
SH/LD G1 [SHIFT)
s C2 [LOAD]
CLK INH ——1 >1
KiINH ca—+»
cLKk ———1
T f o
ser 2 3D
a1y
e
c )
p 114
.
F (5)
G
© (LI
———QH
H ———
) SNAU [o1¥}

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC165, SN74HC165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

typical shift, load, and inhibit sequences

CLKINH

[l

SER

pata < ; ._l——l
“
.

SERIAL SHIFT

- |
- st —f

LOAD

timing requirements (supplement to recommended operating conditions)

SN74HC165

SN54HC165
MIN  NOM MAX MIN NOM MAX UNIT
fetock Clock frequency MHz
. SH/LD low
tw Pulse duration CLK high ns
CLK low
SH/LD high before CLK!
tou Setup time SER before CLK! ns
CLK INH before CLK!
. Data before SH/LD!
th Hold time, SER after CLK! ns
TEXAS INSTRUMENTS 375
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3-76

TYPES SN54HC165, SN74HC165

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\écc::‘;- Vec=45V1055V,
FROM TO L= 19 Pk, CL=50pF
PARAMETER = L UNIT
(INPUT) {OUTPUT) RL=2kA
Ta=25°C TA-25°C |SNG4HC165/SN74HC165|
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
k¢
‘PLH on
‘P“L sH/TD ns
PLH By
tPHL
1
tPLH an
"':f': CLK ns
0
tPHL H
:PLH an
tp"“.: H ns
. -
o}
tpHL H
, Cpd ] Power dissipation capacitance No load, Ta = 25°C pF typ J

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED

TYPES SN54HC166, SN74HC166
CMOS LOGIC PARALLEL-LOAD 8-BIT SHIFT REGISTERS

D2684, DECEMBER 1982

® Synchronous Load

® Direct Overriding Clear

©® Parailel to Serial Conversion

@ Package Options Include Both Plastic and Ceramic

Chip Carriers in Addition to Plastic and Ceramic DIPs

© Dependable Texas Instruments Quality and Reliability

description

The 'HC166 paraliel-in or serial-in, serial-out registers feature
gated clock inputs and an overriding clear input. The parallel-in
or serial-in modes are established by the shift/load input. When
high, this input enables the serial data input and couples the
eight flip-flops for serial shifting with each clock pulse. When
low, the parallel (broadside) data inputs are enabled and syn-
chronous loading occurs on the next clock pulse. During parallel
loading, serial data flow is inhibited. Clocking is accomplished
on the low-to-high-level edge of the clock pulse through a two-
input positive NOR gate permitting one input to be used as a
clock-enable or clock-inhibit function. Holding either of the clock
inputs high inhibits clocking; holding either low enables the
other clock input. This, of course, allows the system clock to be
free-running and the register can be stopped on command with
the clock input. The clock-inhibit input should be changed to the
high leve! only when the clock input is high. A direct clear input
overrides all other inputs, including the clock, and sets all flip-
flops to zero.

The SN54HC166 is characterized for operation over the fuil
military temperature range of —55°C to 125°C. The SN74HC166
is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS INTERNAL
OUTPUT
CLEAR SHIFT/| CLOCK cLock | sEriaL PARALLEL | OUTPUTS ay
LOAD [ INHIBIT A...H Qa Qg
t X X X X X L L L
H X L L X X Qao Qo | QHo
H L L i X a...h a b h
H H L ' H X H  Qan| Qgn
H H L ' L X L Qan| QGn
H X H 1 X X Qap Qo Qo

SN54HC166 . .. J PACKAGE

SN74HC166 . ..J OR N PACKAGE

(TOP VIEW)
ser 1 Uis[JVee
A2 1s[JsH/ID
B[]s 1a[JH
cas 3oy
ps 112G
%ﬁ[s 1nJF
cekd?  1o[JE
ono[s o[]TIR

SNS4HC166 ... FH OR FK PACKAGE
SN74HC166 ... FH OR FN PACKAGE

(TOP VIEW)

U
w O O
«nw2>0m
o e e i g
321
B{ls 180 H
cls 1700 an
NC [J6 16 [ NC
D[j7 150 G

CLK INH 18 14(jr
9 10
o w
%285
og-lo
NC — No internal connection
logic symbol
SRG8
TR g
.sH/LD ﬂt M1 [SHIFT]
® M2 [LOAD]
CLK INH >
(7} 1 C3/1-9
CLK =i
SER %’-—— 1,30
Add a3
B :—:]—— 2,30
c )
]
£ 1
F an
s (12) s
H {14) 1 a

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC166, SN74HC166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

typical clear, shift, load, inhibit, and shift sequences

! [
1

cLock INHIBIT Lt ' [ 1
] | | )
CLEAR | |l ' [ Y
1 1 ' ' 1 '

' '
SERIAL INPUT | ! ! [
[ T | T
sHiET/LOAD | ! j [ c
1 ! ! .
a1 ' [ '
1 | [} : T T
s ! ! ! L, (.
] i ' | l [l
c [} 4 | l_]H' I :
] : | YR
1 ! N ' | 1
PARALLEL | © : L :
INPUTS . ' ! [
E L ! [+ ot
! ! 1 ! ' '
£ [ | L: L
) ' ' N ' [l
6__' . : Cl o
T : ! —
1 ' v
— et ——

.

~ | | T
. .
ouTPUTQy T} ! H o HlL [ ]le [ r]leH

| b———semaLsmiFrr————— —JfnHBTd  b———— seRIALSHIFT-———

CLEAR LOAD

timing requirements (supplement to recommended operating conditions)

SN54HC166 SN74HC166 UNIT
MIN NOM MAX MIN NOM MAX
folock  Clock frequency MH2
CLR low
SH/LD low
tw Pulse duration CLK high ns
CLK low
SH/LD high before CLK!
Setup time SER before CLK!
! tsu pefore CLKI CLK INH before CLKI ns
Data before SH/LD!
CLR inactive
th Hold time, SER after CLK! ns
378 TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN54HC166, SN74HC166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
\éc? :: ‘:: Vec=45Vto55V,
FROM TO L=15pk CL =50 pF
PARAMETER = UNIT
{INPUT) {OUTPUT) RL=2kQ,
Ta=25°C Ta=25°C SN54HC166/SN74HC166
MIN TYP MAX|MIN TYP MAX| MIN MAX | MIN MAX
fmax MHz
tPHL CLR Qy ns
IPLH LK an ns
tPHL
IPLH SH/TD an ns
tPHL
1
PLH H an ns
tPHL
L Cpd Power dissipation capacitance T No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC173, SN74HC173
CMOS LOGIC 4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® High-Current 3-State Outputs Interface Directly with SN64HC173...J PACKAGE

o Drive up to 15 LSTTL Loa SN74HC173 .. .J OR N PACKAGE
System Bus or Can Drive up S ds (TOP VIEW)

® Gated Output-Control Lines for Enabling or

Disabling the Outputs M Ute[] vee
N2 15Jctr
® Fully Independent Clock Virtually Eliminates 1as 1sJ10
Restrictions for Operating in One of Two Modes 2aa 13% 20
® Package Options Include Both Plastic and Ceramic 3a[]s  12[]sp
Chip Carriers in Addition to Plastic and Ceramic DIPs . 4alls npa
ck[]7 10[]G2
® Dependable Texas Instruments Quality and Reliability GND [ 9] G1
description SN54HC173. .. FH OR FK PACKAGE
) . . ) ) SN74HC173. .. FH OR FN PACKAGE
The 'HC173 four-bit registers include D-type flip-flops featuring (TOP VIEW)
totem-pole three-state outputs capable of driving highly capacitive
or relatively low-impendance loads. The high-impedance third o 8%
state and increased drive provide these flip-flops with the capability
of being connected directly to and driving the lines in a bus- 321

organized system without need for interface or pull-up components. 12 s 18[]1D

Gated enable inputs are provided on these devices for controlling 2016 17020
n the entry of data into the flip-flops. When both data-enable inputs nclle 16[IneC

are low, data at the D inputs are loaded into their respective flip- a7 15[]3D
flops on the next positive transition of the clock input. Gate output 14[]40

control inputs are also provided. When both are low, the normal
logic states (high or low levels) of the four outputs are available for X % g bR L)
driving the loads or bus lines. The outputs are disabled indepen- ©co
dently from the level of the clock by a high logic level at either NC — No internal connection
output control input. The outputs then present a high impedance
and neither load nor drive the bus line. Detailed operation is given
in the function table.
The SN54HC173 is characterized for operation over the full military
temperature range of -565°C to 125°C. The SN74HC173 is charac-
terized for operation from -40°C to 85°C.
FUNCTION TABLE logic symbol
INPUTS
DATA ENABLE | DATA | OUTPUT clRll® ]
CLEAR | CLOCK = = Q m )
G1 G2 D & len
N2
H X X X X L F10 k=
L L X X X Qg T2 L0 1
L 1 H X X Qo ok
L t X H X Qg
L 1 L : L L L TDLM_V-,D D k] _-(3—)-_10
. ' L L H 2003 4) 20
H 3p 12) 5 2q
When either M or N (or both) is (are) high the output is ap 11 L6 40
disabled to the high-impedance state; however sequential
operation of the flip-flops is not affected.
Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table lll, page 2-5.

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC173, SN74HC173
4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN54HC173

SN74HC173

UNIT
MIN NOM MAX MIN NOM  MAX
folock  Input clock frequency MHz
. CLK high or low
tw Pulse duration CLR low ns
G1 and G2 low
tsu Setup time before CLK! Data ns
CLR inactive
th Hold time after CLK! G1 and G2 low ns
Data

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
ZCC:: ‘; Vec=4.5Vt06.5V,
FROM TO0 L=%5 ph, See Note 1
= IT
PARAMETER (INPUT) (OUTPUT) Ry = 6670, N
Ta =25°C Ta=25°C SN54HC173SN74HC173
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
tPHL CLR Any
t
PLH CLK Any ns
tPHL
t
PZH MorN Any ns
tpzL
t
PHZ MorN Any ns
tpLz
Cpd [ Power dissipation capacitance No load, T = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see.page 1-14,

TEXAS INSTRUMENTS
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"HIGH-SPEED
CMOS LOGIC

TYPES SN54HC174, SN54HC175, SN74HC174, SN74HC175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

D2684, DECEMBER 1982

‘HC174 Contains Six Flip-Flops with Single-Rail
Outputs ’

‘HC175 Contains Four Flip-Flops with Double-Rail
Outputs

Applications Include:
Buffer/ Storage Registers
Shift Registers
Pattern Generators

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality
and Reliability

description

These monolithic, positive-edge-triggered D-type flip-flops
have a direct clear input and the '"HC175 features comple-
mentary outputs from each flip-flop.

Information at the D inputs meeting the setup time require-
ments is transferred to the outputs on the positive-going
edge of the clock pulse. Clock triggering occurs at a
particular voltage level and is not directly related to the
transition time of the positive-going edge of the clock
pulse. When the clock input is at either the high or low
level, the D input signal has no effect at the output.

The SN54HC174 and SN54HC175 are characterized for
operation over the full military temperature range of
-55°C to 125°C. The SN74HC174 and SN74HC175 are
characterized for operation from -40°C to 85°C.

FUNCTION TABLE
(EACH FLIP-FLOP)

INPUTS OUTPUTS
CLR CLK D | @ af
L X X L H
H t - H H L
H 1 L L H
H L X Q Q
$+*HC175 only

SN54HC174 . ..J PACKAGE
SN74HC174 ... J OR N PACKAGE

{TOP VIEW)
CLR IUI—G:]VCC
Q]2 1s8[Jsq
1083 14[J6D
20[]a . 130sD
2a[]s 12[]sa
3p[Je 11[J4D
3a[]7  104a
GaNo(s s[Jcik

SN54HC174 ... FH OR FK PACKAGE
SN74HC174 ... FH OR FN PACKAGE
(TOP VIEW)

SN54HC175 . ..J PACKAGE
SN74HC175 ...J OR N PACKAGE

(TOP VIEW)
cr( ] Ue Vee
1a]2 15%40
13 14[J40
o4 13[J4p
2o[s 12[J3p
20(0s 1130
2a[]7 10[J3a
eNo[]8 9[Jcik

SNS4HC175 .. . FH OR FK PACKAGE
SN74HC175 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

This document contains information on a
3-82 product under development. Texas Instru-
ments reserves the right to change or dis-
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TYPES SN54HC174, SN54HC175, SN74HC174, SN74HC175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic symbols

‘HC174 ‘HC175
CLR :;) R LR (1) R
CLK ) c1 cLK 9) c1
{3) (2) 2)
10 ) |—— 10 @ |2 .o
2 :g: 2a 1D ——— 1D N
3p 18 5 @ 18 D)
4D (11 (10) 40 e 6) 2
1 o w
6D = 6a 3D SIS
Pi N ap 13 iy 4
in numbers shown are for J and N packages. | (14) 48
maximum ratings, recommended operating conditions, and electrical characteristics
'HC174 See Table IV, page 2-6.
'HC175 See Table |l, page 2-4.
timing requirements (supplement to recommended operating conditions)
SN54HC174 SN74HC174
SN54HC175 SN74HC175 UNIT
MIN NOM MAX MIN NOM MAX
felock Clock frequency MHz
CLR low
tw Pulse duration CLK high ns
CLK low
tsu Setup time Dita ns
before CLK! CLR inactive
th Hold time, data after CLK! ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
Vee=5V, Vcc=45Vtb5YV,
CL=15 pF, C =50 pF
PARAMETER FROM To RL=2kQ, Tp-250c [SNS4HC174iSN74HCI74) yniT
(INPUT) (OUTPUT) Ta=25°C SN54HC175/SN74HC175
MIN TYP MAX|MIN TYP MAX| MIN MAX|MIN MAX
fmax MHz
tPLH &R Any Q ('HC175) .
tPHL AnyQ
tPLH Any Q
CLK £
1PHL {or Q, 'HC175) ns
Cpd Power dissipation capacitance per flip-flop No load, Ta = 26°C pF typ

NOTE 1: For load circuit and valtage waveforms, see page 1-14,

TEXAS INSTRUMENTS
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC189, SN74HC189
64-BIT RANDOM-ACCESS MEMORIES

D2684, DECEMBER 1982

Organized as 16 Words of Four Bits Each

® High-Current 3-State Inverting Outputs Can Drive
up to 15 LSTTL Loads

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs

® Dependable Texas Instruments Quality
and Reliability

description

Information to be stored in the memory is written

into the selected address location when the chip-
select (S) and the write-enable (R/W) inputs are low.

While the write-enable input is low, the memory

outputs are off (Hi-Z). When a number of outputs are
bus-connected, this off state neither loads nor drives
the data bus; however, it permits the bus line to be
driven by other active outputs or a passive pull-up.

The SN54HC189 is characterized for operation over

information stored in the memory (see function table
for input/output phase relationship) is available at
the outputs when the write-enable input is high and
the chip-select input is low. When the chip-select
input is high, the outputs will be off.

the full military temperature range of -55°C to

125°C. The SN74HC189 is characterized for opera-

tion from -40°C to 85°C.

FUNCTION TABLE

SN54HC189 ...J PACKAGE
SN74HC189 ...J OR N PACKAGE

(TOP VIEW)
a0y Uie[]vee
S[2 1s[]at

R/W[]3 14[]A2
Di[J4 13[JA3
aif]s 12[Joa
o2((s 11[Ja4
Q207 10[]p3
GND[|8 9[1]a3

SNS4HC189 . .. FH OR FK PACKAGE
SN74HC189 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

INPUTS
FUNCTION CHIP WRITE OUTPUTS
SELECT ENABLE
Write L L 4
Complement
Read L H of Data
Entered
Inhibit H X 4

logic symbol
RAM 16 X 4
PYOEIN IS
A1 _18) o
PYAICEE B AT
JUSITET g
RIS

R/W 1EN [READ]
_E 1C2 [WRITE]}
| L

A, 2D D AV

(5)

7

. (9)

(11)

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table I, page 2-5.
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TYPES SN54HC189, SN74HC189
64-BIT RANDOM-ACCESS MEMORIES

timing requirements (supplement to recommended operating conditions)

SNE4HC189

SN74HC189

MIN

NOM MAX

MIN

NOM

MAX

UNIT

tw

Pulse duration, R/W low

ns

Setup time

Address before R/Wi|

Data before R/W!

Chip-select before R/W1

ns

th Hold time

Address after R/W!

Data after R/W1t

Chip-select after R/Wt

ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
::'CC::‘: Veg=45Vto5.5V,
FROM T0 L=45pF. See Note 1
PARAMETER = UNIT
: (INPUT) (OUTPUT) RL=6670,
Ta=25°C Ta=25°C |SN54HC189[SN74HC189
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
ta{ad) A Any ns
ta(S) S Any ns
tsr ns
S Any
dis R/W Any ns
[ de Power dissipation capacitance No load, Ta = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC190, SN54HC191, SN74HC190, SN74HC191
HIGH-SPEED SYNCHRONOUS 4-BIT UP/DOWN DECADE
CMOS LOGIC AND BINARY COUNTERS

D2684, DECEMBER 1982

® Single Down/Up Count Control Line SN54HC190, SN54HC191 ... J PACKAGE
L SN74HC190. SN74HC191 . ..J OR N PACKAGE
® Look-Ahead Circuitry Enhances Speed of Cascaded (TOP VIEW) ¢
Counters
B E 1 16 :] Vee
® Fully Synchronous in Count Modes a2 sdaA
® Asynchronously Presettable with Load Control _aals  wepok
CTeN[]+ 13[]RCO
® Package Options Include Both Plastic and Ceramic D/UOs  12[] MAX/MIN
Chip Carriers in Addition to Plastic and Ceramic DIPs ac (s 11[] LOAD
. — ap[7s - wodc
oD T |
Dependable Texas Instruments Quality and Reliability onD (s oD
description SN54HC190, SN54HC191 ... FH OR FK PACKAGE

SN74HC190, SN74HC191 ... FH OR FN PACKAGE
(TOP VIEW)

The 'HC190 and 'HC191 are synchronous, reversible up/down
counters. The "HC190 is a 4-bit decade counter and the '"HC191
is a 4-bit binary counter. Synchronous counting operation is
provided by having all flip-flops clocked simultaneously so that
the outputs change coincident with each other when so in-
structed by the steering logic. This mode of operation eliminates
the output counting spikes normally associated with asynchro-
nous (ripple clock) counters.

The outputs of the four flip-flops are triggered on a low-to-high-
level transition of the clock input if the enable input (CTEN) is
low. A high at CTEN inhibits counting. The direction of the count
is determined by the level of the down/up (D/U) input. When

D/U is low, the counter counts up and when D/U is high, it
counts down. NC — No internal connection

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and D/U) that will
madify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the
counter will be dictated solely by the condition meeting the stable setup and hold times.

These counters are fully programmable; that is, the outputs may each be preset to either leve! by placing a low on the
load input and entering the desired data at the data inputs. The output will change to agree with the data inputs
independently of the level of the clock input. This feature allows the counters to be used as modulo-N dividers by
simply modifying the count length with the preset inputs.

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum
count. The latter output produces a high-level output pulse with a duration approximately equal to one complete
cycle of the clock while the count is zero (all outputs low) counting down or maximum (9 or 15) counting up. The
ripple clock output produces a low-level output pulse under those same conditions but only while the clock input is
low. The counters can be easily cascaded by feeding the ripple clock output to the enable input of the succeeding
counter if parallel clocking is used, or to the clock input if parallel enabling is used. The maximum/minimum count
output can be used to accomplish look-ahead for high-speed operation.

The SN54HC190 and SN54HC191 are characterized for operation over the full military temperature range of —55°C
to 125°C. The SN74HC190 and SN74HC191 are characterized for operation from —40°C to 85°C.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC190, SN74HC190

SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

'HC190 logic symbol CTRDIV1D
cren—2 gy
(5] (12)
p/U M2 [DOWN]  2(CT=0)26| MAX/MIN
4 M3 [UP] 3(CT=91Z6 g—
cLK > 1,2-11.3+ am
Ga 6,14 <o
oA esdcs
A-::?—) 50 11l g: aa
— 12] ag
oo 1l ) o
Pin numbers shown are for J and N packages. p-ia (8] Ll Qp

typical load, count, and inhibit sequences
lllustrated below is the following sequénce:
1. Load (preset) to BCD seven.

Count up to eight, nine {maximum), zero, one, and two.

2.
3. Inhibit.
4

Count down to one, zero {minimum), nine, eight, and seven.

LOAD

DATA % —_ —
weuts ) ! —_ -
- Dol — —
I —_— —

o

HEREEEN
FEEr T
NN

[ =-

[
- |
MAX/MIN 1 [ |
== T
LK
—
RCO '
= o
vt
LOAD

—_———p e ———_—— =] - =~ =

[ 1 2 2 2
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SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

TYPES SN54HC191, SN74HC191

‘HC191 logic symbol CTRDIVIG
ETEN ‘(;)) o1 12)
o/T. M2 [DOWN]  2(CT=0126 j—MAX/MIN
(8 m3fup] 3(CT=15)Z6
CLK 1.2-113+
Z 6,14 wﬁ
Toap-leadcs
A—‘l:]ﬂ—- 50 11) :z: Qa
—t 12) ag
c o T2l 6 o0
Pin numbers shown are for J and N packages. p—& 18] (1] ap

typical load, count, and inhibit sequences
lllustrated below is the following sequence:
1. Load (preset) to binary thirteen.
2. Count up to fourteen, fifteen (maximum), zero, one, and two
3. Inhibit.
4

Count down to one, zero {(minimum), fifteen, fourteen, and thirteen.

o L]

DATA

1
lNPUTS<c_J:—ﬁ-_
| f = —

|
KRRRERR
IRRERRE

R
NERRERE
NERRERR
NERRERR

|
|
|
f
|
|
1
1

B (R N O

)
1

I

!

1

I

!

!

1

1

U

I

: 15 0 1 ?I 2
|-—— OUNT UP —-——-l‘—mman

|
|
1
|
)
1
|
|
|
)
1
|
I
i

1
-— ]
MAX/MIN 1 1 | I l I
1
1
—" "
RCO_ _ 4 ! m Ll
: 13 14 2 1 0 15 14 13
' l “l “——' COUNT DOWN 'I
N
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TYPES SN54HC191, SN74HC191
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

timing requirements (supplement to recommended operating conditions)
SN54HC190 SN74HC190
SN54HC191 SN74HC191
MIN NOM MAX | MIN NOM  MAX

UNIT

felock Clock frequency :2:2? MHz
CLK high
tw Pulse duration CLK low ns
LOAD low

Data before LOAD!

CTEN before CLK!

D/U before CLK!

LOAD inactive before CLK!
Data after LOAD!

th Hold time CTEN after CLK! ns
D/U after CLKt

tsu Setup time ns

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
Veg=5V, Vcc=45Vtob55V,
CL=15 pF, CL=50 pF
PARAMETER FROM TO RL=2 kO, Ta-250c  |[SNSAHC190[SN74HC190| yniT
(INPUT) (QUTPUT) Ta=25°C SN54HC191|SN74HC191
MIN TYP MAX|MIN TYP MAX| MIN MAX | MIN MAX
"HC190

f MH
max "HC191 ?
'PLH LOAD Any Q ns
tPHL

'PLH A, B,C.D AnyQ ns
tPHL

1L cLK ACO ns
tPHL :

. :

PLH CLK AnyQ ns
tPHL

IPLY CLK MAX/MIN ns
tPHL

¢ — JE—

PLH /U RCO ns
tPHL
1 -

PLH p/T MAX/MIN ns
tPHL

t — —

PLH CTEN RCO ns
tPHL

de Power dissipation capacitance No load, Tp = 25°C pF typ

* NOTE 1: For load circuit and voltage waveforms, see page 1-14,
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HIGH-SPEED

TYPES SN54HC192, SN54HC193, SN74HC192, SN74HC193

CMOS LOGIC

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS

(DUAL CLOCK WITH CLEAR)

D2684, DECEMBER 1982

® Look-Ahead Circuitry Enhances Cascaded Counters
® Fully Synchronous in Count Modes
® Parallel Asynchronous Load for Modulo-N Count
Lengths
Asynchronous Clear
Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs
® Dependable Texas Instruments Quality and Reliability
description

The ‘HC192 and 'HC193 are synchronous, reversible up/down
counters. The 'HC192 is a 4-bit decade counter and the ‘HC193
is a 4-bit binary counter. Synchronous operation is provided by
having all flip-flops clocked simultaneously so that the outputs
change coincidently with each other when so instructed by the
steering logic. This mode of operation eliminates the output
counting spikes normally associated with asynchronous (ripple
clock) counters,

The outputs of the four flip-flops are triggered by a low-to-high-
level transition of either count (clock) input (Up or Down). The
direction of counting is determined by which count input is
pulsed while the other count input is high.

All four counters are fully programmable; that is, each output
may be preset to either level by placing a low on the load input
and entering the desired data at the data inputs. The output will
change to agree with the data inputs independently of the count
pulses. This feature allows the counters to be used as modulo-N
dividers by simply modifying the count length with the preset
inputs.

SN54HC192, SN54HC193 . . . J PACKAGE
SN74HC192, SN74HC193 ...J OR N PACKAGE

(TOP VIEW)
B8 E1 U15:] VCC
ag 2 150 A
aa [z 1ad cr
DOWN [Ja  13[] B8O
up s 2] CO
ac [Js n{] toaD
ap 7 wfdc
GND (s a[] D

SN54HC192, SN64HC193 ... FH OR FK PACKAGE
SN74HC192, SN74HC193 ... FH OR FN PACKAGE
(TOP VIEW)

@ 03
Om2Z>4«

I
3 212019

9 10111213

[aNalNS N o RS)
gz z
Q

NC — No internal connection

Aclear input has been provided that forces all outputs to the low level when a high level is applied. The clear function

is independent of the count and the load inputs.

These counters were designed to be cascaded without the need for external circuitry. The borrow output (_BTJ)
produces a low-level pulse while the count is zero (all outputs low) and the count-down is low. Similarly, the carry
output (CO) produces a low-level pulse while the count is maximum (9 or 15) and the count-up input is low. The
counters can then be easily cascaded by feeding the borrow and carry outputs to the count-down and count-up

inputs, respectively, of the succeeding counter.

The SN54HC192 and SN54HC193 are characterized for operation over the full military temperature range of ~-55°C
to 125°C. The SN74HC192 and SN74HC193 are characterized for operation from -40°C to 85°C.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC192, SN74HC192
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
(DUAL CLOCK WITH CLEAR)

'HC192 logic symbol CYRADIVI0
CLR :;‘)" cT=0
UP b 2+ - —
. 1CT=9 ﬂco
G1
DOWN Y b1
Gz_ scr-of=~13 55
roxoALLIN o
-l L
PR oy 1] L3
gt @ 2 g
’ ¢ Lo 1 (1P
Pin numbers shown are for J and N packages. (9 %] Cc
D 18] }b——ap

typical clear, load, and count sequences
lllustrated below is the following:

. Clear outputs to zero.

. Load (preset) BCD seven.

. Count up to eight, nine, carry, zero, one, and two.

. Count down to one, zero, borrow, nine, eight, and seven.

P WN =

— [
LOAD T l_l
n __l_l__l ‘e
Ay
(] [
s - - - - - - - - ______
DATA S
c — _|_|__] e o e
R ————
——l_l— _l - - - - - - - - - - - -/ -
oo oo Uy y
DOWN — _ —'—I— -,'—
i Lo
_ _ [ |

]
——

Qa Il I

| | [
I I i
J QB:_|: |: :I | ':| ls
OUTPUTS I o | |
oc:_|| [ | | I [
S n R s o L.
o :: :: : LI : : I
—_ [ [ | | [ |
ol 1ol | N

9
SEQUENCE UNT DOWN

8 9 4] 1 2 1 o
COUNT uP co
ILLUSTRATED A A

CLEAR PRESET

i

NOTES:  A. Clear overrides load, data, and count inputs.
B. When counting up, count-down input must be high; when counting down, count-up input must be high.
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TYPES SN54HC193, SN74HC193

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

(DUAL CLOCK WITH CLEAR)

‘HC193 logic symbol

CLR.
up

DOWN

G
hreyRALIN B

A—d

gt

A0

Pin numbers shown are for J and N packages. D

typical clear, load, and count sequences
Illustrated below is the following:

1. Clear outputs to zero.
2. Load (preset) to binary thirteen.

(14}
(5)

(4)

CT=0
P 2+
G1
> 1—
2

DIV16

cT=15

ZcT=0

(15)

=]
30

[41]

19}

3. Count up to fourteen, fifteen, carry, zero, one, and two.
4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen.

CLR |
I 1
LOAD
P
(I [ .
A__I__I__,L______________________
l — —
B Ty
DATA S
c R
.__I_|.__.: e e e e o e o o —_— e e s ———
|
—_——— e e e e
o
[ [
up | e —‘ '—‘ [—| [—l r] | |
Il I ] |
DOWN = == = o — e
T LU
T T oo '
(ea” 10 T oL L L
[ P ! | ] ]
o 11 o !
OUTPUTS < 1 ol | ] I !
ac L | 1 ! | I | |
[ 1| | | | [
Qp | [ | ! | | | | | |
S 1 bl | | | |
co (I [ i | | | | |
_ [ It | | | |
Bo " b I ] ] L] ]
|o| Iul 14 w0 1 2 1 o 1% 14 13
.&El?sl{»;'icyio COUNT UP COUNT DOWN
CLEAR PRESET
NOTES: A. Clear overrides load, data, and count inputs.

B. When counting up, count-down input must be high; when counting down, count-up input must be high.
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TYPES SN54HC192, SN54HC193, SN74HC192, SN74HC193

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

timing requirements (supplement to recommended operating conditions)

SN54HC192
SN54HC193

SN74HC192
SN74HC193

MIN

MAX MIN

NOM  MAX

UNIT

felock

Clock frequency

‘HC 192

‘HC193

MHz

tw Pulse duration

CLR high

LOAD low

UP or DOWN high

UP or DOWN low

ns

tsu Setup time

Data before LOAD!

CLR inactive before UPt or DOWN?

LOAD inactive before UP! or DOWN!

ns

th Hold time

Data after LOAD!

UP high after DOWN!

DOWN high after UPt

ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
Vee=5V. Vec:=4.5Vte55V,
CL=15 pF, CL =50 pF
PARAMETER FROM To RL=2k, Ta-280c  [SNS4HC192ISN74HC192 yiT
(INPUT) (OUTPUT) Ta=25°C SN54HC193|SN74HC193|
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
. "HC192 "
max "HC193 i
1PLH up o ns
tPHL
1PLH DOWN B0 ns
tPHL
tPLH UP or DOWN Any Q ns
tPHL
tPLH TOAD AnyQ ns
tPHL
tPHL CLR Any Q ns
Cpd I Power dissipation capacitance No load, TA = 25°C I pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC194, SN74HC194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

D2684, DECEMBER 1982

® Parallel Inputs and Outputs
® Four Operating Modes:

Synchronous Paralle! Load
Right Shift

Left Shift

Do Nothing

® Positive Edge-Triggered Clocking
® Direct Overriding Clear
o Package Options Include Both Plastic and Ceramic

Chip Carriers in Addition to Plastic and Ceramic DIPs

o Dependable Texas Instruments Quality and Reliability

description

These bidirectional shift registers are designed to incorporate
virtually all of the features a system designer may want in a shift
register. The circuit features parallel inputs, parallel outputs, right-
shift and left-shift inputs, operating-mode-control inputs, and a
direct overriding clear line. The register has four distinct modes of
operation, namely:

Parallel (broadside) load

Shift right (in the direction QA toward Qp)
Shift left (in the direction Qp toward Qa)
Inhibit clocking (do nathing)

Synchronous parallel loading is accomplished by applying the four
bits of data and taking both mode control inputs, SO and S1, high.
The data are loaded into the associated flip-flops and appear at the
outputs after the positive transition of the clock input. During
loading, serial data flow is inhibited.

Shift right is accomplished synchronously with the rising edge of
the clock pulse when SO is high and S1 is low. Serial data for this
mode is entered at the shift-right data input. When SO is low and
S1 is high, data shifts left synchronously and new data is entered
at the shift-left serial input.

Clocking of the shift register is inhibited when both mode control
inputs are low.

The SN54HC194 is characterized for operation over the full military
temperature range of —55°C to 125°C. The SN74HC194 is char-
acterized for operation from —40°C to 85°C.

SN54HC194 ... J PACKAGE
SN74HC194 ...J OR N PACKAGE

(TOP VIEW)
mE1U16BVCC
SRSER[]2 15[]aa
A3 140aqg
BJs 1300ac
cs 120qp
056 1] ek
SLSER[]7  10[] st
GND[]8 9] so

SN54HC194 . .. FH OR FK PACKAGE
SN74HC194 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

logic symbol

SRG4
Clr AR
so 43 __to 0
M ==
51 10 1} 3
cLk S ca
D 1-»/2 4~ fl
sRSER2___f175 15)
3) aa
A=——d34D
Bt __ 395 Q4 g
c 8o 013 o
D-‘L’_S,AD 12 o
sLser2_Jo4p D

Pin numbers shown are for J and N packages.
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TYPES SN54HC194, SN74HC194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

FUNCTION TABLE

INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR 50| CLOCK [EFT miGHT|A &8 ¢ D |°A 98 Cc Op
L [ x x| x X X [X X X x| T [ (T
Ho|x x| t X X |x X X X |aa Q8o Qco QGpo
H H H 1 X X a b ¢ d a b c d
H L H t X H X X X X Qan QBn Qcn
HolL H| X L X X X x| L 0an Osn Qcn
H H L 1 H X |x X x X |ogh Qcp Qpn H
Ho|H L] o L X |x X X X |ogn Qcn Qon L
HofL L] x X X |X X X X |0an On Qcn Opo

typical clear, load, right-shift, left-shift, inhibit, and clear sequences

1
!
mMope [so "] T 1
CONTROL - ! i
INPUTS | S1__3 L l"': 1
| ] [ |
ctear” LT | T i LJ
! ' (R | \
seriaL | R I i 1 e T E
DATA i Vo ! ]
INPUTS L ! o :l 1 U
H | [ v
A H H_\ i : : : i
[ ! b : !
PARALLEL | B_ 1 LI | L i i
DATA T A ] v
INPUTS c__ifn Lo i i i
T ] 1 ! ;
D VL : | : | |
N v 1 !
oa L T L _T1 i i L
H | : ] : : ;
eg 1 i+ 1L T 1 I It |
OUTPUTS o T T1 I T 7 7
S 8 e Sy Yy N Y o, N ey
o | [ ! |
ep_ 1 ¢ [T L LT L LT
i

L
le——SHIFT RIGHT —»]  |«—SHIFT LEFT —sle—1nHIBIT —]

CLEAR LOAD CLEAR
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TYPES SN54HC194, SN74HC194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

maximum ratings, recommended operating conditions, and electrical characteristics
See Table 1V, page 2-6.

timing requirements (supplement to recommended operating conditions)

SN54HC194 SN74HC194 UNIT
MIN NOM MAX MIN NOM MAX
fclock  Clock frequency MHz
o tw Pulse duration E_tl_; ::xlevh or low ns
Mode control
tsu Setup time before CLK! Serial and parallel data ns
CLR inactive
th Hol!d time at any input after CLKt ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
: ZCC::VF Vec=4.5Vt055V.
FROM TO L= 19 Pk CL =50 pF
PARAMETER = NIT
(INPUT) {OUTPUT) RL=2kQ, v
Ta=25°C Ta=25°C ISN54HC 134]SN74HC194]
MIN TYP MAX |MIN TYP MAX | MIN MAX| MIN MAX
fmax MHz
tPHL CLR Any Q ns
tPLH CLK AnyQ ns
tPHL
Cpd Power dissipation capacitance No load, Ta = 26°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED

TYPES SN54HC195, SN74HC195

CMOS LOGIC 4-BIT PARALLEL-ACCESS SHIFT REGISTERS

D2684, DECEMBER 1982

® Synchronous Parallel Load

® Positive-Edge-Triggered Clocking
® J and K Inputs to First Stage

® Complementary Outputs from Last Stage

® Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality

and Reliability

description

These 4-bit registers feature parallel inputs, parallel outputs,
J-K serial inputs, shift/load control input, and a direct overriding
clear. The registers have two modes of operation: parallel
(broadside) load, and shift {in the direction QA toward Qp).

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

Shifting is accomplished synchronously when the shift/load
control input is high. Serial data for this mode is entered at the
J-K inputs. These inputs permit the first stage to perform as a
J-K, D-, or T-type flip-flop as shown in the function table.

The SN54HC195 is characterized for operation over the full
military temperature range of -565°C to 125°C. The SN74HC185
is characterized for operation from -40°C to 85°C,

FUNCTION TABLE

INPUTS OUTPUTS

SHIFT/ SERIAL| PARALLEL -
CLEAR| " ap |COCK 125 ¢ 5% 9 Oc G 0p
L X 3 X X[x X x X| L L L t H
H L 1 X X|a b ¢ d|a b ¢ d d
H H L X X |X X X X |0a Qpo Qco Qpo Qpo
H H 1 L H|X X X X |[Qap Qa0 Osn Qcn Qcn
H H t L L|X X X X| L Qan Qsn Qcn Qcn
H H t H H|X X X X| H Qan Qsn Qcn Qcn
H H t H L |X X X X [8an Qan QBn Qcn Qcn

SN54HC196 . ..J PACKAGE
SN74HC195 ...J OR N PACKAGE

(TOP VIEW)

CR{]1 Uis[Jvee
J2 1sJaa
R[s 14[Jog
AQs 130ac
B[]s 12[]ap
c[]e mn[Jap
p[]7 ro[Jck

GND (8 9[)sH/ID

SN54HC195 ... FH OR FK PACKAGE
SN74HC195 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

logic symbol

em .|y SRG4
SH/LD 8) M1 [SHIFT)
M2 [LOAD]
CLK Qﬂ—-—-——> c3/1—
J [N 1.3 G
[N 1.3K
P L P L Qa
Yy 14 o
C —— Qc
o (7) {12) ap
) (11) o

Pin numbers shown are for J and N packages.

This document contains information on a
3-98 product under development. Texas Instru-
ments reserves the right to change or dis-
continue this product without notice.
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TYPES SN54HC195, SN74HC195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

typical clear, shift, and load sequences

CLK _I—LJ_I_I—I_J'—L_IWLI_'I_J—LI_\_F—I_I_L_

[} 1
o :
SERIAL ~J 1 1 !
INPUTS< K ) l+l H
i
‘SH/LD . ; Ll s T
[ ] ]
A— ; a1
PARALLEL | B ! ! L :
DATA : i p——
ineuts | € y Hi 11—
b ! L i
an-o3 pm ;
QgIc: S ey | I |
OUTPUTS 9 ac--- i 1 i
Sl 5 s U ey B ey |
1
i je———SERIAL SHIFT————1  e——SERIAL SHIFT —+
CLEAR LOAD

maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.
timing requirements (supplement to recommended operating conditions)

SN54HC195 SN74HC195
MIN NOM MAX MIN NOM MAX UNIT
felock Clock frequency MHz
CLK high or tow
1, Pul i —
W ulse duration Th iow ns
SH/LD
tsu Setup time before CLK! Serial and parallel data ns
CLR inactive (high)
H/LD
th Hold time after CLK! S - ns
Serial and parallel data

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

\(’:CC ::‘; Vee=45Vto55V.
FROM TO L=Topk C( =50 pF
PARAMETER = UNIT
(INPUT) {OUTPUT) RL=2kQ,
Ta=256°C Ta=25°C [sNsaHC195[sN74HC195)
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
tPLH
CLK Qa thru Q ns
1PHL A o
1 —
PLH CLK Op ns
tPHL
tPLH R ap ns
tPHL Qa thru Qp
Cpd Power dissipation capacitance No load, Tp = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
TEXAS INSTRUMENTS 399
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC221, SN74HC221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

D2684, DECEMBER 1982

Overriding Clear Terminates Output Pulse

Package Options Include Both Plastic
and Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality
and Reliability

description

These devices are monolithic dual multivibrators featuring a
negative-transition-triggered input and a positive-transition-
triggered input either of which can be used as an inhibit input.

Pulse triggering occurs at a particular voltage level and is not
directly related to the transition time of the input pulse. Schmitt-
trigger input circuitry for the B input allows jitter-free triggering
from inputs with slow transition rates.

Once fired, the outputs are independent of further transitions of
the A and B inputs and are a function of the timing components,
or the output pulses can be terminated by the overriding clear.
Input pulses may be of any duration relative to the output pulse.
Output rise and fall times are independent of pulse length.

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

The SN54HC221 is characterized for operation over the full
military temperature range of -565°C to 125°C. The SN74HC221
is characterized for operation from -40°C to 85°C.

logic symbol

FUNCTION TABLE
(EACH MONOSTABLE)

INPUTS OUTPUTS
CLEAR| A B| Q@ 0@
L X X L H
X H X| 4 Ht
X X L| L Ht
H L t| L wr
H | H| L 1r
' L H|JUL

tThe second and third lines each indicate
the logic levels the outputs will take on
after the completion of any pulse already
started.

SN54HC221 ...J PACKAGE
SN74HC221 ...J OR N PACKAGE

(TOP VIEW)
141 Uie[] vee
1B[J2 15[ 1Rext/Cext
1SR 3 14[] 1Cext
14 13010
205 12[]28
2Ceq [J6 11[J 2CtR
2Rext/Cext []7  10[] 28
GND [8 9[] 2a

SN54HC221 ... FH OR FK PACKAGE
SN74HC221 ... FH OR FN PACKAGE

1A
1B

1CLR
1Cext
1Rext/Cext

2A
2B

2CLR
2Cext
2Rext/Cext

(TOP VIEW)

1Rext/ Cext

o <
- -

Vee

1Cext
1Q
NC
20
2CLR
NC — No internal connection
@~y & n
(2) b
(3) 1
(3) R I~ 8 15
NI 9
——— RX/CX
9~ & 1M
10) b
- 1 5)_ 59
1 R P~ 12) 20
(6) 3~ cx
-2 ye Rxrex

PRODUCT PREVIEW
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TYPES SN54HC221, SN74HC221

DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
Note: The minimum recommended supply voltage for this device is 3 V.

timing requirements (supplement to recommended operating conditions)

SN54HC221 SN74HC221 T
MIN NOM MAX | min__~Nom  max | YN
. . A inputs V/uS
dv/dt Rate of fall of I
\'7 ate of rise or fall of input pulse B inpuls v/S
t Input pulse durati AorB s
W nput pulse duration C_L—ﬁlow n
tsu Setup time, CLR inactive ns
Rext External timing resistance kQ
Cext External timing capacitance uF
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)
XCCT:‘;' Vec=45Vt065V,
FROM TO TIMING L= 19 P CL=50pF
PARAMETER = UNIT
(INPUT) | (OUTPUT) [COMPONENTS| RL=2 k2
Ta=25°C Ta=256°C SN54HC221(SN74HC221
Coxt  Rext/MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
tPLH 2 Q 80 pF 2kQ ns
A —
tPHL B Q 80 pF 2 kQ ns
IPHL CR a 80pF 2k ns
tPLH Q :
80 pF 2 k02
— 0OpF 2kO ns
f
w{out) AorB QorQ 100 pF 70k
1uF 10kQ ms
[ - Cpd [ Power dissipation capacitance per multivibrator No load, Ta = 256°C ' pF typ 4]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC240, SN54HC241, SN74HC240, SN74HC241
HIGH-SPEED OCTAL BUFFERS AND LINE DRIVERS
'CMOS LOGIC WITH 3-STATE OUTPUTS

D2684, DECEMEER 1982

® 3-State Outputs Drive Bus Lines or Buffer Memory . SN54HC’...J PACKAGE

Address Registers SN74HC’...J OR N PACKAGE
(TOP VIEW)

@ High-Current Outputs Drive up to 16 LSTTL Loads

® Package Options Include Both Plastic and Ceramic ;
Chip Carriers in Addition to Plastic and Ceramic DIPs 3
‘® Dependable Texas instruments Quality and Reliability 4
5
6
7
8
description o
These octal buffers and line drivers are designed specifically to 10 .
improve both the performance and density of three-state memory SNE4HC’ . .. FH OR FK PACKAGE
address drivers, clock drivers, and bus-oriented receivers and SN74HC’...FH OR FN PACKAGE
transmitters. The designer has a choice of selected combina- (TOP VIEW)
tions of inverting and noninverting outputs, symmetrical G V)
(active-low output control) inputs, and complementary G and G g 2o 813
inputs. These devices feature high fan-out.
The SN64HC' family is characterized for operation over the full 321 Y
n ) military temperature range of -565°C to 125°C. The SN74HC’ 1A2([] 4 18 1Y1
family is characterized for operation from -40°C to 85°C. 2Y3[ls 17[} 244
1A3[]6 16[]1vY2
2Y2()7 15[} 2A3
1A4[])8 wsfliya
9
TP
NON~N

*2G for 'HC240, or 2G for ‘HC241

logic symbols

‘HC240 ‘HC241
1 -
1G ! EN 1G o EN
181 (2) > 5] (18} w 1A1 (2} > v (18] wa
a2 12 118) vy az f8_} LTI
(6) [T © | [RTTRPNN

1A3 {8) - {12) 1A3 (8) {12)
144 el wva JLY IR l——— 1v4
& Y den 26 2 Jen
2A1 _(..1_"_ > v 19 2¥1 2A1 -::;'_ D> <7 _—% 2Y1
2a2 413 i 2v2 a2 82 2v2
2a3 (15) (5) 2v3 23 {15) (5) 2v3
2A4 an 9 2y4 2A4 an_ ——(31 2va

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table II}, page 2-5.
PRODUCT PREVIEW . Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC240, SN54HC241, SN74HC240, SN74HC241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

'HC240 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

ZCC:: ‘; Vec=4.5V1t056.5V,
FROM TO L=45pF, Ses Note 1
PARAMETER = . UNIT
{INPUT) (OUTPUT) Ry = 6670,
Ta=25°C Ta =25°C SN54HC240(SN74HC240|
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
'PLH A Y ns
tPHL
Y —
PZH G Y ns
tpZL
tpLz g v ns
tp1z
[ Cpnd | Power dissipation capacitance per buffer No load, T = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14,

'HC241 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

\écc:: VF Vec=45Vt05.5V,
FROM TO L=49pF See Note 1
PARAMETER - uNIT
(INPUT) (OUTPUT) RL=6670,
Ta=25°C TA-26°C _|SNBAHC241SN74HC241
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
tPLH A v ns
1PHL
1PZH 1G 1Y ns
tpzL
t -
PHZ 18 v ns
tpLZ
tPZH 26 2y ns
tpzL
1PHZ 2G 2y ns
tpLZ
Cpd [ Power dissipation capacitance per buffer ] No load, Ta = 25°C I pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC242, SN54HC243, SN74HC242, SN74HC243
CMOS LOGIC  QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘ D2684, DECEMBER 1982

© 2-Way Asynchronous Communication Between Data SN54HC242, SN54HC243 . . . J PACKAGE
Buses SN74HC242, SN74HC243 . . .J OR N PACKAGE
. . (TOP VIEW)
@ High-Current Outputs Can Drive up to 15 LSTTL Loads
@ Package Options Include Both Plastic and Ceramic Gas 1 U] vee
Chip Carriers in Addition to Plastic and Ceramic DIPs N2  13[dcBA
© Dependable Texas Instruments Quality and Reliability A1[s  12[dNC
A2[]s n[dB1
description A3[]s 1o[]B2
: A4 s 9[]B3
These four-data-line transceivers are designed for asynchro- GND [J7 s[]B4

nous two-way communications between data buses. The
SN74HC’ devices can be used to drive terminated lines down to
133 ohms.

f G . . SN54HC242, SN54HC243 ... FH OR FK PACKAGE
The SN54° family is characterized for operation over the full SN74HC242. SN74HC243 . . . FH OR FN PACKAGE

military temperature range of -55°C to 125°C. The SN74’ family (TOP VIEW)
is characterized for operation from -40°C to 85°C.

o [SX¢
OqdL O
ZIWZ2>0
S S ) .
321
FUNCTION TABLE A1 la e ne
n INPUTS NC[s 17[J NC
GAB__ GBA HC242 HC243 Az[le 6] B1
L L AtoB AtoB NC[]7 15 [| NC
H H BtoA BtoA A3fls 14 ] B2
H L Isolation Isolation 9 10111213
L H Latch A and B | Latch Aand B T00<®
(A=B) (A=B) <gza @
NC — No internal connection
logic symbol
‘HC242 . ‘HC243
13)
GBA (n) EN1 . GBA ::)3’ EN1
GAB EN2 GAB EN2
A1 3 SERES (11) 81 a1 (&} o1 (1) 81
A2 (4) b _2Y . (10) a2 A2 {4) b 29 10) 82
az 18 (LI a3 B 9 o
P IR L) IR

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table 11, page 2-5.

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC242, SN54HC243, SN74HC242, SN74HC243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘HC242 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

]
| XCC;: ‘:: Vcc=45V1065V,
FROM T0 L =49 P See Note 1
PARAMETE = ) T
ARAMETER {INPUT) (OUTPUT) Ry = 6670, Nt
Ta=26°C TA=25°C  [SN54HC242]SN74HC242]
MIN TYP MAX|MIN TYP MAX| MIN MAX|MIN MAX
1
PLH AorB BorA ns
tPHL
1PZH ' GaB 8 ns
tpzL
1PHZ GAB B ns
L2
tPZH GBA A ns
tpzL
1PHZ GBA A ns
tpLz
| Cp_d ] Power dissipation cap \ce per trar No load, Ta = 25°C T pF typ 1

NOTE 1: For foad circuit and voltage waveforms, see page 1-14.

‘HC243 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

, ZCC::‘: Vee=45V106.5V.
FROM TO L=95 ph See Note 1
PARAMETER = UNIT
{INPUT) {OUTPUT) R =6674,
Ta=25°C TA=25°C |SN54HC243[SN74HC243| '
MIN TYP MAX|[MIN TYP MAX| MIN MAX| MIN MAX

: -

PLH AorB BorA ns
tPHL
1PZH GAB B ns
tPZL
1PHZ Gas B ns
tpLz
tPZH GBA A ns
tpzL
{PHZ GBA A ns
tpLz

[ Cpd ] Pawer dissipation capacitance per transceiver No load, Ta = 25°C pF typ —]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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3-106

TYPES SN54HC244, SN74HC244
HIGH-SPEED OCTAL BUFFERS AND LINE DRIVERS
CMOS LOGIC WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® 3-State Outputs Drive Bus Lines or Buffer Memory SNS4HC244 . .. J PACKAGE
Address Registers SN74HC244 ... J OR N PACKAGE
(TOP VIEW)
® High-Current Outputs Can Drive up to 15 LSTTL Loads
o Package Options Include Both Plastic and Ceramic 16 v Y Vce
Chip Carriers in Addition to Plastic and Ceramic DIPs a1 02 9] 26
ava O3 180 11
@ Dependable Texas Instruments Quality and Reliability 1a2 [s 17[]) 2A4
2va [Os  18[] 1v2
description 1a3 06 18] 2A3
These octal buffers and line drivers are designed specifically to 2v2 7 1] 1v3
improve both the performance and density of the three-state 1A4 [s 13: 2A2
memory address drivers, clock drivers, and bus-oriented receiv- 2v1 (s ‘25 1v4
ers and transmitters. Taken together with the ‘HC240 and GND [Jro  11f] 2A1

‘HC241, these devices provide the choice of selected com-
binations of inverting outputs, symmetrical G (active-low input

control) inputs, and complementary G and G inputs. SNB4HC244 .. . FH OR FK PACKAGE

SN74HC244 ... FH OR FN PACKAGE
The SN54HC244 is characterized for operation over the full (TOP VIEW)

military temperature range of ~55°C to 125°C. The SN74HC244
is characterized for operation from -40°C to 85°C. ;dlg
. -

<t -
> <q10
N~ -
) g
321

2019

1A2 (] 4 18] 1Y1
logic symbol 2Y3|{]s 17} 2A4
: 1A3{]6 160 1v2
I 2v2{]7 15[] 2A3
" 1A4[]8 14 1Y3
1 12 ] ML °
T (16) 1y, e
1A3 L Q) Y3 ; % '<_ ; 2‘
180 18 —12 qve NQON-
2 (19) EN
an 6]}
281 ——] > v 2v1
2ap 113 0 oy,
283 18 L) avs
2ag 7 3) ova

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table Iil, page 2-5.
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TYPES SN54HC244, SN74HC244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
‘éfcjs‘: Vec:=4.5V10556V,
FROM TO =46 pF, See N
PARAMETER - a0 Note 1
{INPUT) {OUTPUT) RL=6670Q, UNIT
Ta=26°C Ta=26°C SN54HC244|SN74HC244|
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
1
PLH A Y ns
PHL
L -
PZH e Y ns
tPZL
1 -
PLZ G Y ns
tPHZ
[ Cpd l Power dissipation capacitance per buffer No load, T = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
TEXAS INSTRUMENTS 3-107
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC245, SN74HC245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

02684, DECEMBER 1982

® High-Current 3-State Outputs Drive Bus Lines

Directly or Up to 15 LSTTL Loads

SN54HC245 . .. J PACKAGE

SN74HC245 . ..J OR N PACKAGE

® Package Options Include Both Plastic and (TOP VIEW)
Ceramic Chip Carriers in Addition to Plastic oiR [ 1 UgoJVee
and Ceramic DIPs A2 19[]G
: i . : A2[]3 1s[]B1
® Dependable Texas Instruments Quality and Reliability a3[]s 170082
A4[]s 16[]8B3
description As[]e 15[]B4
’ A6 []7 11[]es
These octal bus transceivers are designed for synchronous two- a7[]s  12[]86
way communication between data buses. The control function asJe  13[]87
implementation minimizes external timing requirements. GND[1io 1488

The devices allow data transmission from the A bus to the B bus

or from the B bus to the A bus depending upon the logic level at
the direction control (DIR) input. The enable input (G) can be
used to disable the device so that the buses are effectively

isolated.

The SN54HC245 is characterized for operation over the full
military temperature range of -65°C to 126°C. The SN74HC245
is characterized for operation from -40°C to 85°C.

FUNCTION TABLE

OPERATION

B data to A bus

A data to B bus

CONTROL
INPUTS
G DIR
L L
L H
H X

Isolation

SN54HC246 . .. FH OR FK PACKAGE
SN74HC245 ... FH OR FN PACKAGE
(TOP VIEW)

6—-5“19’ |63
DIR—(—)t 3EN1 [BA]
3 EN2 [AB]
a2 "m 3 L (s a1
_C D 2v
(3) 7
A2 —4p— B2
(a) 16)
A3 B3
(5 15)
A4 ™ > 8 B4
A5 —4> B85S
26 Tea 3
e 2
A8 —a> B8

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |ll, page 2-5.
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TYPES SN54HC245, SN74HC245

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
ZCC;:‘;' Vec=45Vto65V,
FROM T0 L= e See Note 1
ET| = UNIT
PARAMETER (INPUT) (OUTPUT) Ry =6670,
Ta=25°C Ta =25°C SNS4HC245/SN74HC245)
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
'PLH AorB BorA ns
PHL
tPZH G AorB ns
PZL
'PHZ G AorB ns
tPLZ
r Cod [ Power dissipation capacitance per transceiver T No load, Tp = 25°C pF typ —|
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED

TYPES SN54HC251, SN74HC251
CMOS LOGIC DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

3-110 »

® 3-State Version of ‘'HC151

® High-Current 3-State Outputs Interface Directly
with System Bus or Can Drive up to 15 LSTTL Loads"

® Performs Parallel-to-Serial Conversion

® Complementary Outputs Provide True and Inverted

Data

® Package Options include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

These data selectors/multiplexers contain full binary decoding
to select one-of-eight data sources and feature strobe-controlled
complementary three-state outputs.

The three-state outputs can interface with and drive data lines
of bus-organized systems. With all but one of the common
outputs disabled (at a high-impedance state), the low-impedance
of the single enabled output will drive the bus line to a high or
low logic level. Both outputs are controlled by the strobe (G). The
outputs are disabled when G is high.

The SN54HC251 is characterized for operation over the full
military temperature range of -55°C to 125°C. The SN74HC251
is characterized for operation from -40°C to 85°C.

FUNCTION TABLE

INPUTS QUTPUTS
SELECT |STROBE| =
cC B A G
X X H z 2z
L L L L Do DO
L L H L D1 D1
L-H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L Ds D5
H H L L D6 D6
H H H L D7 D7

DO, D1... D7 = the level of the respective D input

SN54HC2561 .. .J PACKAGE
SN74HC261...J OR N PACKAGE

(TOP VIEW)
o3 [v Uis[d vee
D2[]2 s[JD4
D1[s 1a[JDs
po[js 13[]o6
Y[s 12{1D7
wlhs nfJa
GOr o8
aND[ds  ofcC

SN64HC261 ... FH OR FK PACKAGE
SN74HC251 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

logic symbol

3 (LEN
PR LI Y
s o 62
c (9)

(4)

00—t
D1 3
p2 —2
D4
DS

5y
b (6 w

=
F
NV A WN-LON

(14)
og —13L]

oy 2]

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table Ill, page 2-5.
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TYPES SN54HC251, SN74HC251

DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
‘(':C°=5V' Vec=45V1055V,
FROM TO0 L =45 pF, See Note 1
PARAMETER = UNIT
{INPUT) {OUTPUT) RL=6670,
Ta=25°C Ta=26°C |§N54H0251 SN74HC251
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
JPLH ABorC v ns
tPHL
1PLH ABorC w ns
1PHL
tPLH Any D Y ns
tPHL
'PLH Any D w ns
tPHL
1 -
PZH G Y ns
tpZL
1 -
PZH G w ns
tPZL
'PHZ G Y ns (
[{ -
PHZ G w ns
L2 J
r CEQ Power dissipation capacitance 4[ No load, T = 25°C 1 pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

TEXAS INSTRUMENTS 3-111

INCORPORATED

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TYPES SN54HC253, SN74HC253

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

CMOS LOGIC

WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® 3-State Versions of ‘'HC153

® High-Current Outputs Drive up to 15 LSTTL Loads
@ Permits Multiplexing from N Lines to 1 Line

® Performs Parallel-to-Serial Conversion

@ Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability
description

Each of these data selectors/multiplexers contains inverters
and drivers to supply full binary decoding data selection to the
AND-OR gates. Separate output control inputs are provided for
each of the two four-line sections.

The three-state outputs can interface with and drive data lines
of bus-organized systems. With all but one of the common
outputs disabled (at a high-impedance state) the low-impedance
of the single enabled output will drive the bus line to a high or
tow logic level. Each output has its own strobe (G). The output is

n disabled when its strobe is high.
The SN54HC253 is characterized for operation over the full

military temperature range of -55°C to 125°C. The SN74HC2563
is characterized for operation from -40°C to 85°C.

FUNCTION TABLE
SELECT OUTPUT
INPUTS DATA INPUTS CONTROLOUTPUT

c c2

ITITIrCrcrec xim
ITIrCcITICe XP
XXX XXxTr x(8
XXX XTI XXX
X XTI XXXXX
ITrxXXxXxx|Q
rrreerreore e
IrrIrIcCcIrN

Address inputs A and B are common to both sections.

SN64HC263 . . .J PACKAGE
SN74HC253 ...J OR N PACKAGE

{TOP VIEW)
160 UssDvee
B2 1s[]2G
1c3(]s  1dA
1c2[Ja  13[J2c3
1c1s 12[J2C2
1co(Je  11[J2C1
vy 1wl]2Co
GND[]s 982Y

SN54HC263 ... FH OR FK PACKAGE
SN74HC253 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

Y logic symbol

JRELLY 0}62
e 1, 263

15 et ey
1c0 &

(4]
1 15) 1
)
1022
1C3 3
zgii_sl-h

2c0 419L__|

o -
22 43)
2C3

2

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.
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TYPES SN54HC253 SN74HC253
DUAI. 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

WITH 3-STATE OUTPUTS

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
ch =5V, Vec=45V106.5V,
FROM TO L =45 pF, See Note 1
P ET| = Ir
ARAMETER (INPUT) (OUTPUT) Ry = 6674, UN
Ta = 26°C TA=25°C  |SN54HC253[SN74HC253
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
tPLH AorB AnyY ns
tPHL
t
PLH Data (Any C) Y ns
tPHL
F{ — .
PZH g -y ns
tpzL
1 -
PHZ G Y ns
tprz
[ Cpd_ [ Power dissipation 1ce per multipl No toad, Ta = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC257, SN54HC258, SN74HC257, SN74HC258
HIGH-SPEED  qyaD 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
CMOS LOGIC WITH 3-STATE OUTPUTS

02684, DECEMBER 1982

® High-Current 3-State Outputs Interface Directly with SN54HC257, SNS4HC258 . . . J PACKAGE
System Bus or Can Drive up to 15 LSTTL Loads SN74HC257, SN7‘:$::?I?E.V\.I). J OR N PACKAGE
® Provides Bus Interface from Multiple Sources in High- _
Performance Systems as[]r Use Vee
® Package Options Include Both Plastic and Ceramic :’;Ei :j % SA
Chip Carriers in Addition to Plastic and Ceramic DIPs iwha  13[]as
® Dependable Texas Instruments Quality 2a(s 12(] 4y
and Reliability 280  11[13A
2y  10[138
GND[]s  o[]3Y
description

These devices are designed to multiplex signals from four-bit

data sources to four-output data lines in bus-organized systems. SN54HC257, SN54HC268 . . . FH OR FK PACKAGE
The 3-state outputs will not load the data lines when the output SN74HC257, SN74HC258 . .. FH OR FN PACKAGE
control pin (G) is at a high-logic level.. (TOP VIEW)

The SN54HC257 and SN54HC258 are characterized for opera-
tion over the full military temperature range of -55°C to 125°C.
The SN74HC257 and SN74HC258 are characterized for opera-

n tion from -40°C to 85°C.

FUNCTION TABLE

@
=0 O
Sl<2>|0

INPUTS OUTPUT Y
-OUTPUT
DATA
controu | SELECT 'HC257 'HC258
= AB A B
G
H X X X z z
\ L L LXx L H
L L H X H L NC ~— No internal connection
L H X L L H
L H X H H L
logic symbols
'HC257 'HC258
ghsied FRALII N [
e e AB LL:”
L
@ MUX B 2 MUX D>
1A ] 1A T a
@l vy @ vy
e (5) ! 8 (5) !
2A ). 28 | @
——— 2v 2v
na o M
11)
' 3A = 3a L 9
(10} e 5y (10) Bl 3y
(14) (14)
A 12) 4 ———f 12)
———— av 12 gy
4 130 a8

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.
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TYPES SNE4HC257, SN54HC258, SN74HC257, SN74HC258
QUADRUPLE 2-LINE TO 1-LINE

DATA SELECTORS/MULTIPLEXER WITH 3-STATE OUTPUTS

‘HC257 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

\(/:cc=sv. Vee=45V106.5 V.
FROM TO L =46 pF, See Note 1
PARAMETER = ote UNIT
(INPUT) (OUTPUT) RL=6670,
Ta = 25°C Ta-256°C |SNBAHC267[SN74HC267
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
'PLH AorB . AnyY ns
tPHL .
1 —_
PLH AB AnyY ns
tPHL
'PZH G Any Y ns
tpzL
1 -
PHZ G AnyY ns
Pz
[ Cpd Power dissipation capacitance per multipl No load, T = 25°C I pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

'HC258 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) ' :

\écc=5v, Vec=4.5Vt055V,
FROM 10 L =45 pF. Soo Note 1 :
PARA ER =
ARAMET {INPUT) (OUTPUT) RL=6670, UNIT
Ta=26°C Ta=25°C SN54HC2568/SN74HC258|
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
[
PLH AorB AnyY - ns
tPHL
t —
PLH AB Any Y ns
tPHL
t —
PZH G AnyY ns
PZL
1 —
PHZ G Any Y ns
tPLZ
Cpd [ Power dissipation capacitance per multipl i No toad, Ta = 25°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14,
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3-116 product under devel. Texas Instru-

HIGH-SPEED
CMOS LOGIC

TYPES SN54HC259, SN74HC259
8-BIT ADDRESSABLE LATCHES

D2684, DECEMBER 1982

8-Bit Parallel-Out Storage Register Performs Serial-to-
Parallel Conversion with Storage

Asynchronous Parallel Clear
Active-High Decoder

Enable Input Simplifies Expansion
Expandable for N-Bit Applications
Four Distinct Functional Modes

Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

Dependable Texas Instruments Quality and Reliability

description

These 8-bit addressable latches are designed for general purpose
storage applications in digital systems. Specific uses include work-
ing registers, serial-holding registers, and active-high decoders or
demuitiplexers. They are multifunctional devices capable of storing
single-line data in eight addressable latches, and being a 1-of-8
decoder or demuitiplexer with active-high outputs.

Four distinct modes of operation are selectable by controlling the
clear (CLR) and enable (G) inputs as enumerated in the function
table. In the addressable-latch mode, data at the data-in terminal is
written into the addressed latch. The addressed latch will follow
the data input with all unaddressed latches remaining in their
previous states. In the memory mode, all latches remain in their
previous states and are unaffected by the data or address inputs.
To eliminate the possibility of entering erroneous data in the
latches, enable G should be held high (inactive) while the address
lines are changing. In the 1-0f-8 decoding or demultiplexing mode,
the addressed output will follow the level of the D input with all
other outputs low. In the clear mode, all outputs are low and
unaffected by the address and data inputs.

The SN54HC268 is characterized for operation over the full military
temperature range of —55°C to 125°C. The SN74HC258 is character-
ized for operation from —40°C to 85°C.

FUNCTION TABLE LATCH SELECTION TABLE
ieuTs | OUTPUT OF | EACH SELECT INPUTS| LATCH
&% 51”0 )| OTHER FUNCTION S2_s1 so_|ADL 4

LATCH _|ouTPuT LoL-L 0

H L o) Qio Addressable Latch :: :," :‘ ;
H H Qo Qjo | Memory L H H 3
L oL [s] L 8-Line Demultiplexer H L L 4
L H L L Clear H L H 5
H H L 6

H H H 7

See Table IV, page 2-6.

SN54HC258 ... J PACKAGE

SN74HC259 ...J OR N PACKAGE

{TOP VIEW)
so[Jr Uislvee
s1z s{dCR
s2(]s 1a{lG
ao[]s 13D
aids 20a7
Qz2(0e 11[Jas6
a3z 1oJos
GND[s 9[]aa

SN64HC259 . .. FH OR FK PACKAGE
SN74HC259 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

logic symbol

(3!
s2 3L
gl
(13}

R LIS

|G8
z9

Lzlﬂ)

9,00
H10.0R

{a)

Qo

4

4

Lo, 10
- 10.7R

(s) Q1

<

F9.20
k10.ZR

8 _q2

p

L9030
L 103R

[¢4]

Q3

9,40
L 103R

| 04

Fo50
F105R

{10} as

)
 10,6R

(ll)as

9,70
F10,7R

(12) a7

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics
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TYPES SN54HC259, SN74HC259
8-BIT ADDRESSABLE LATCHES

timing requirements (supplement to recommended operating conditions)

SNE4HC259 SN74HC259 UNIT
MIN NOM MAX | MIN NOM MAX
CLR |
tw Pulse duration : Iov:w ns
tsu Setup time before Gt ns
th Hold time after G! ns
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted) ,
\éc<_:=5VF. Vec=45Vt05.5V,
FROM TO L=19 pF. CyL=50 pF
PARAMETER RL=2k0Q, UNIT
(INPUT) (OUTPUT) TA =256°C TA=25°C [SN54HC269 SN74HC269
MIN TYP MAX|MIN TYP MAX| MIN MAX|MIN MAX
tPHL CLR Any Q ns
t
PLH Data Any Q ns
tPHL
tPLH Address Any Q ns
tPHL
1 —_
PLH G Any Q ns
tPHL
[ Cpd Power dissipation capacitance per latch | No load, Tp = 25°C ] pF typ [

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC266, SN74HC266
CMOS LOGIC QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES

D2684, DECEMBER 1982

o Can Be Used as a 4-Bit Digital Comparator SN54HC266 . . . J PACKAGE

L Package Options Include Both Plastic and SNuchG?T'd,;'\’,gsv')\' PACKAGE
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs . 1401 Uhalgvee
o Dependable Texas Instruments Quality :3E ; :: %:i
and Reliability s nay
e 2a0s 10 Bav
description 28[s o[J38
The 'HC266 is composed of four independent 2- ano (7 8[13A
input exclusive-NOR gates. While pin-compatible ’
with the 'LS266, the 'HC266 has totem-pole outputs
rather than open-collector. SN54HC266 ... FH OR FK PACKAGE
SN74HC266 ... FH OR FN PACKAGE
The SN54HC266 is characterized for operation over (TOP VIEW)

the full military temperature range of -55°C to
125°C. The SN74HC266 is characterized for opera-
tion from -40°C to 85°C.

logic symbol

(1)
1A =1 3
2) h& 1Y
iB ) |
2A (4)
(6) ~— oY
2B
(8 - 10 :
3A T)- - (10) ay NC — No internal connection
(12) FUNCTION TABLE
4A —— } (11)
(13) [ 4Y
48— INPUTS OUTPUT
. A B Y
Pin numbers shown are for J and N packages. L L H
L H L
H L L
H H H

maximum ratings, recommended operating conditions, and electrical characteristics
See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted) )

‘(’:CC :: ‘:: Vec=45V1055V,
FROM T0 L=Toph CL=50 pF
= UNIT
PARAMETER (INPUT) (OUTPUT) AL=2k,
. Ta =25°C Ta=26°C SN54HC266/SN74HC266
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX

1PLH AorB Y ns
PHL
CJQ Power dissipation capacitance per gate [ No load, T = 25°C l pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC273, SN74HC273
CMOS LOGIC OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

D2684, DECEMBER 1982

® Contains Eight Flip-Flops with Single-Rail SNB4HC273 . . . J PACKAGE
Outputs SN74HC273 ...J OR N PACKAGE

©® Direct Clear Input (TOP VIEW)
@ Individual Data Input to Each Flip-Flop oR [T U20h) Vee
® Applications Include: 1adz 19dsa
Buffer/Storage Registers b3 18dsD
Shift Registers 204 707D
Pattern Generators 20 {0s 18[]J7Q
o Package Options Include Both Plastic and 3a s 151 6a
. . L . . 307 14[]e6D
Ceramic Chip Carriers in Addition to Plastic 5
d Ceramic DIPs 40 [Js 131150
an 40 [0s 12[Js0Q
o Dependable Texas Instruments Quality GND [J1o  11[JCLK

and Reliability

description

N . . SN54HC273 ... FH OR FK PACKAGE
These circuits are positive-edge-triggered D-type SN74HC273 . .. FH OR FN PACKAGE

flip-flops with a direct clear input. (TOP VIEW) - ‘

Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. Clock trig-
gering occurs at a particular voltage level and is not

directly related to the transition time of the positive- 004
going pulse. When the clock input is at either the 2a[s
high or low level, the D input signal has no effect at 3a0e
the output. 3p[]7

The SN54HC273 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC273 is characterized for opera-
tion from -40°C to 85°C.

logic symbol
FUNCTION TABLE ™
(EACH FLIP-FLOP) RS LY
INPUTS oUTPUT CLK ¢ @
CLEAR CLOCK D| Q 1D % 1D 5 o
L XX L Lo} o 0
H toH H ® @ F @ 2
4D ———d 40
H tooL L oo 13 n2 o
H L X Q
9 o 114 ::5’ s
70 (17) 6) 70
gp 118 19 oo
Pin numbers shown are for all packages. N
maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This d ins inf ion on a
prodi under d I Texas Instru- TEXAS leTRUMENTS 3-118
ments reserves the right to change or dis- INCORPORATED
i this pi ith notice.

POST OFFICE BOX 2256012 @ DALLAS, TEXAS 75265



TYPES SN54HC273, SN74HC273
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

timing requirements (supplement to recommended operating conditions)

SN54HC273 SN74HC273 UNIT
MIN NOM  MAX MIN  NOM MAX

felock Clock frequency MHz
CLR low

tw Pulse duration CLK high ns
CLK low

Setup time Data
tsu before CLK! CLR inactive state "
th Hold time, data after CLK!

ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
‘(’:CC::VF' Vec=45Vto55V.
FROM TO L=Topk CL=50 pF
PARAMETER = UNIT
(INPUT) {OUTPUT) RL=2kQ,
Ta = 25°C Ta=25°C  |SN54HC273|SN74HC273
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
tPHL CLR Any Q ns
1PLH CLK AnyQ ns
tPHL
L Cp_d Power dissipation capacitance per flip-flop No load, TA = 26°C —[ pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC280, SN74HC280

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

02684, DECEMBER 1982

@ Generates Either Odd or Even Parity for Nine
Data Lines

® Cascadable for n-Bits

® Can Be Used to Upgrade Existing Systems
Using MSI Parity Circuits

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality
and Reliability

description

These universal, monolithic, nine-bit parity genera-
tors/ checkers feature odd and even outputs to facili-
tate operation of either odd or even parity application.
The word-length capability is easily expanded by
cascading.

The SN54HC280 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC280 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE

NUMBER OF INPUTS A QUTPUTS

THRU | THAT ARE HIGH| X EVEN X 0DD
0,2,4,6,8 H L
1,3,5,7,9 L H

SN54HC280 .. .J PACKAGE

SN74HC280 ...J OR N PACKAGE
(TOP VIEW)

X EVEN
Z0DD
GND

NO A WN -

SN54HC280 . .. FH OR FK PACKAGE
SN74HC280 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

logic symbol

&l

s

=
e

I
jury

=
3

=

]

£

- ITOTMMOO B >
:I
3

2k

{5}

b (6}

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.

z
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z
oDD
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TYPES SN54HC280, SN74HC280
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
‘(’:CC::VF' Vec=46V1t656V,
FROM T0 L=15 P CL=50pF
PARAMETER = L NI
{INPUT) {OUTPUT) RL=2kQ, UNIT
Ta=26°C TA=26°C |SN54HC280[SN74HC280
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
'PLH Data X Even : ns
PHL
'PLH Data £ 0dd ns
tPHL
| Cpd Power dissipation capacitance L No load, Ta = 25°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC299, SN74HC299
HIGH-SPEED 8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
CMOS LOGIC WITH 3-STATE OUTPUTS

02684, DECEMBER 1982

e Multi 1/0 Ports Provide Improved Bit SNE4HC299 . . . J PACKAGE
ultiplexed 1/0 Ports Provide Impro SN74HC299 . . .J OR N PACKAGE

Density (TOP VIEW)
@ Four Modes of Operation: Hold (Store), Shift

Right, Shift Left, and Load Data so[f1 20 vee
Gi1[J2 19[0s1
® High-Current 3-State Outputs Drive Bus Lines G2[J3 18[]sL
Directly or up to 15 LSTTL Loads Grag[4 17Jay
® Can Be Cascaded for N-Bit Word Lengths E/Qe[]s  16[]H/Qy
c/ace  15[0F/qf
® Package Options Include Both Plastic and Aaoall7  14Josap
Ceramic Chip Carriers in Addition to Plastic ’ oa-(J8  13e/qp
and Ceramic DIPs ClR[]e 12Jck
® Dependable Texas Instruments Quality Gno[]10 11[]sR
and Reliability SN54HC299 . .. FH OR FK PACKAGE
SN74HC299 ... FH OR FN PACKAGE
(TOP VIEW)

description

These eight-bit universal registers feature multiplexed
170 ports to achieve full eight-bit data handling in a single
20-pin package. 'HC299 applications are as stacked or
push-down registers, buffer storage, and accumulator
registers.

Two function-select inputs and two output control inputs
can be used to choose the modes of operation listed in the
function table.

Synchronous parallel loading is accomplished by taking
both function-select lines, SO and S1, high. This places
the three-state outputs in a high-impedance state, which
permits data that is applied on the I/0 ports to be clocked
into the register. Reading out of this register can be logic symbol

accomplished while the outputs are enabled in any mode. ® SRGS
A direct overriding input is provided to clear the register C_I;R‘l;'h R
whether the outputs are enabled or off. Taking either of 51__5(3) & |§EN13
= A . . G2 g
the output controls, G1 or G2, high disables the outputs T o
but this has no effect on shifting or storage of data. 51 19 (: }M—a-
The SN54HC299 is characterized for operation over the ek b casreiz e
ili 0, [}
full military (.emperature'range of -55’C to 125°C. The sl 7o (8) an
SN74HC299 is characterized for operation from -40°C to PYPONLL N PP )
85°C. e 7 5,13 51
B/Qg 34D Dot
© ] 7 6,13
c/oc (14)
0/00—1-’—
crog ]
F
/QFW"“
G/QG“46->—
Hlon—t 34D D
V1233|2124 19
sd18 1o ERLLA,
Pin numbers shown are for J and N packages.
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TYPES SN54HC299, SN74HC299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH 3-STATE OUTPUTS

FUNCTION TABLE
INPUTS INPUTS/OUTPUTS OUTPUTS
MODE FUNCTION| OUTPUT SERIAL
CLEAR| SELECT [CONTROL| CLOCK A/Qp B/QgC/QcD/QpE/Qg F/QF G/QGgH/QH | Qac  Qy’
st sq [B1t Gat SL SR
L X L L L X X X L L L L L L L L L
Clear L L X L L X X X L L L L L L L L L L
L*|H H X X X X x| x X X X X X X LoL
Hold H L L L L X X X |Qao Qo Qco Qpo Qro Qr0 QGO QHO | Qa0 QMO
H X X |+ L L X X1Qa0 Q80 Qco Qo0 Qec Qro QGO Quo |00 QHO
Shift Right H L H L L ! X H H Qap Qgn Qcn Qon Qen OFn Qgn H  .Qgn
H L H L L ! X L L  Qan 0n Qcn Qpn Qen QOFn QGn L QGn
Shift Left H H L L L 1 H X | Qgn Qcn Qpn Qen QOFn QGn QHn H Qgn H
H H L L L ! L X |[Qgn Qcn Qpn Qen Qfn QGn QHR L Qgp L
Load H H H X X 1 X X a b c d e f [] h a h
tWhen one or both cutput controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential
operation or clearing of the register is not affected.

a...h=thelevel of the steady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip-flop outputs are isolated from the
input/ output terminals.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table ill, page 2-5.

timing requirements (supplement to recommended operating conditions)

SNG54HC299 SN74HC299 T
MIN _NOM MAX | MiN _Nom  mAx | OV
fclock Clock frequency MHz
CLK high
tw Pulse duration CLK low ns
CLR low
Select
i High-level data
tsy Setup time before CLK! Lovlevel dota ns
CLR inactive-state
h Hold time after CLKI Select ns
Data
3124 TEXAS INSTRUMENTS
. INCORPORATED
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TYPES SN54HC299, SN74HC299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)
=BV,
‘éc‘f N:w A Vec=45Vto65V,
FROM T0 L ’ See Note 1
PARAMETER = UNIT
(INPUT) {OUTPUT) RL=Note 2,
TA=26°C TA=26°C ISN54HC299|SN74HC299|
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
PLH
CLK QA’or Q' ns
tPHL A H
1PHL CLR QA or QY’ ns
1
PLH CLK Qa thru Qn ns
1PHL
tPHL CLR QA thru Qn ns
tpzH = =
G1,G2 QA thru Qi ns
Pz AT
tpHZ = =
G1, G2 QA thru Q ns
tpLz AT
tPzH
S0, §1 QA thru Q| ns
tPzL AT
tPHZ
S0, s1 Qp thru Q| ns
tpLz AT
[ Cpd | Power dissipation capacitance No load, Tp = 25°C | pFtyp |
NOTES: 1. For load circuit and voltage waveforms, see page 1-14, s
2. C_= 15 pF, R_= 2 kQ for outputs Qa’ or Qpy';
€| =45 pF, Ry = 667 2 for outputs Qa thru Q.
TEXAs INSTRUMENTS 3125
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3-126 product under development. Texas Instru-

HIGH-SPEED

CMOS LOGIC

TYPES SN54HC323, SN74HC323

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

WITH 3-STATE OUTPUTS

02684, DECEMBER 1982

Muitiplexed 1/ 0 Ports Provide Improved Bit
Density

Four Modes of Operation: Hold (Store), Shift
Right, Shift Left, and Load Data

High-Current 3-State Outputs Drive Bus
Lines Directly or up to 15 LSTTL Loads

Can Be Cascaded for N-Bit Word Lengths

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality
and Reliability

description

These eight-bit universal registers feature multiplexed
170 ports to achieve full eight bit data handling in a single
20-pin package. ‘HC323 applications are as stacked or
push-down registers, buffer storage, and accumulator
registers.

Two function-select inputs and two output control inputs
can be used to choose the modes of operation listed in the
function table.

Synchronous parallel loading is accomplished by taking
both function-select lines SO and S1, high. This places the
three-state outputs in a high-impedance state, which
permits data that is applied on the I/0 ports to be clocked
into the register. Reading out of this register can be
accomplished while the outputs are enabled in any mode.
The clear function is synchronous, and a low level at the
clear input clears the register on the next low-to-high
transition of the clock.

The SN54HC323 is characterized for operation over the
full military temperature range of -55°C to 125°C. The
SN74HC323 is characterized for operation from -40°C to
85°C,

SN54HC323 .. .J PACKAGE

SN74HC323...J OR N PACKAGE

(TOP VIEW)
so {1 U200vcc
G1 2 19[0s1
G2 3 18[]sL

erag 4 1700w

e/op 05 16[JH/Qn
c/ac [J6  15[JF/Qf

A/Qa [J7 1aJp/qp
O 18 13[]s8/ap

ClR[s 12[Jck
GND 10 11[]SR

SN54HC323 ... FH OR FK PACKAGE
SN74HC323...FH OR FN PACKAGE
(TOP VIEW)

logic symbol

R
G1 2)
G2 3)_p

12 Bcavrze

|1.4D
3,4D

V 5,13

>3
4

34D
v 6,13

P2t

3,4D

2,40

712,13

>3

2121 47

Pin numbers shown are for J and N packages.

b———Qy-

This d

PRODUCT PREVIEW

P

ments

reserves the right to change or dis-

continue this product without notice.
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TYPES SN54HC323, SN74HC323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS OUTPUTS

MODE FUNCTION| OUTPUT SERIAL
CLEAR| SELECT [CONTROL| CLOCK A/Qp B/QgC/QcD/QpE/Qg F/QpG/QGgH/QY | Qa¢  Qpy-

S1 S0 [G1t G2t SL SR
L X L L L 1 X X L L L L L L L L L
Clear L L X L L ! X X L L L L L L L L L L
L H H X X 1 X X X X X X X X X X L L
Hold H Lo jL v X X X Qa0 QB0 Qco Opo Qeo Qro QGO0 QWO | QA0 QHO
H X X |t v L X X |0Qa0 QB0 Qco Qpo Qg0 Qro QGO QHO | QA0 QHO
Shift Right H L H L L t X H H Qan QBn Qcn Qon Qen OFn QGn H QGn
H L H|L L t X L| L Oan Oy Qcn Qon QEn Qfn QGn | L Qgn
Shift Left H H L L L ! H X [Qn Qcn Qdn Qen QFn QGn QHn H CGgn H
H H L L L t L X |0gn Qcn QDn Qfn Qfn QGn QHn L Qgn L
Load H H H X X t X X a b C d e f [*] h a h
tWhen one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential

operation or clearing of the register is not affected.

a...h=thelevel of the steady-state input at inputs A through H, respectively These data are loaded into the flip-flops while the flip-flop outputs are 1solated from the

input/ output terminals.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lil, page 2-5.

timing requirements (supplement to recommended operating conditions)

SN64HC323 SN74HC323
MIN NOM MAX MIN NOM MAX UNIT
felock Clock frequency MHz
tw Pulse duration g::z ::)':/h ns
SO or S1
tsu Setup time before CLK! | Data ns
CLR
S0 or S1
th Hold time after CLK! Data ns
CLR

TEXAS INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265
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TYPES SN54HC323, SN74HC323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\écc:‘ﬁ‘v'z Vec=45Vt055V,
FROM TO L= Note <, See Note 1
= UNIT
PARAMETER (INPUT) {OUTPUT) RL=Note 2,
TA=25°C Ta=26°C SN54HC323/SN74HC323
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
tPLH
CLK QA or.Qy’ ns
tPHL A H
tPLH )
CLK QA thru Q ns
tPHL A H
'PZH G1,G2 QA thru QY 1= ns
PZL _
tPHZ P ’
G1,G2 QathruQ ns
tpLz AT
t
FZH 50 or S1 QA thru Qy ns
tPZL
{PHZ S0 or §1 Qa thru QY : ns
tpLZ
n [ Cpd ] Power dissipation capacitance per register No load, TA = 26°C L pF typ
NOTES: 1. For load circuit and voltage waveforms, see page 1-14, .

2. C__ =45 pF and R = 6670 for outputs Qp thru Qp;
Ci =15 pF and R_= 2k for outputs Qa’ and Q.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC352, SN74HC352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2684, DECEMBER 1982

® Inverting Versions of '"HC153

©® Permits Multiplexing from N Lines to 1 Line

©® Performs Parallel-to-Serial Conversion

@ Strobe (Enable) Line Provided for Cascading {N Lines to '

n Lines)

© Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

Each of these data selectors/multiplexers contains inverters
and drivers to supply fully complementary binary decoding data
selection to the AND-OR-invert gates. Separate strobe inputs
(G) are provided for each of the two four-line sections.

The SN54HC352 is characterized for operation over the full
military temperature range of —55°C to 125°C. The SN74HC352
is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

SELECT
INPUTS DATA INPUTS STROBE | OUTPUT
-] A [co c1 c2 «c3 G Y
X X X X X X H H
L L L X X X L H
L L H X X X L L
L H X L X X L H
L H X H X X L L
H L X X L X L H
H L X X H X L L
H H X X X L L H
H H X X X H L L

Setect inputs A and B are common to both sections.

SN64HC3562 . .. J PACKAGE
SN74HC352 ...J OR N PACKAGE

(TOP VIEW)
160 UsOvee
B[]z 1s{J2G
1c3[s  4[dA
1c2[Ja  13[]2c3
1C1[]s  12[]2c2
1Co[Je mn[J2cC1
1Yz 1o[J2cO

GND[Js  ol]2Y

SN54HC352 . .. FH OR FK PACKAGE
SN74HC352 ... FH OR FN PACKAGE

(TOP VIEW}
[$]

028 S8

TCITITIT

3 21
1C3[]4 18(A
1C2{]s 17(] 2€3
NC[] 6 16 [] NC
1C1{] 7 15[] 2C2
1CO[]8 14[] 2C1

10111213

9
e
>0 0>0
- ZZNQ
(U] ~N

NC — No internal connection

logic symbol

(7).
) 1Y

1c2

1C3 ——1

2c1 (1) . >&2y

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.

PRODUCT PREVIEW
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ments reserves the right to change or dis-
i this prod ith notice.

Copyright ©1982 by Texas Instruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

3-129



TYPES SN54HC352, SN74HC352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\écc::‘;- Vee=46Vt065V,
FROM T0 L=T1oPF, See Note 1
PARAMETER =
(INPUT) (OUTPUT) RL=2kA. UNIT
Ta=26°C Ta=25°C SN54HC352|SN74HC352|
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
1
PLHv AorB Y ns
tPHL
t
PLH Data (Any C) Y ns
tPHL
1 —
PLH G Y ns
tPHL e
r Cpd Power dissipation capacitance per data selector No load, Ta = 26°C pF typ —l

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC353, SN74HC353
HIGH-SPEED DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
CMOS LOGIC WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® Inverting Versions of ‘HC253 - SN54HC353 . .. J PACKAGE
SN74HC353...J OR N PACKAGE
® Permits Multiplexing from N Lines to 1 Line (TOP VIEW)
® Performs Parallel-to-Serial Conversion 16T Uts[vee
® High-Current Outputs Can Drive up to 15 LSTTL Loads BE 2 15%25
1C3[ |3 14] JA
® Package Options Include Both Plastic and Ceramic 1c2[Ja  13[J2c3
Chip Carriers in Addition to Plastic and Ceramic DIPs 1wci[Js  12[]2c2
® Dependable Texas Instruments Quality and Reliability 1colJe  11J2c1
17 1002co
description aNo[ls  o[Jav
Each of these data selectors/multiplexers contains inverters SN54HC353 .. . FH OR FK PACKAGE
and drivers to supply full binary decoding data selection to the - SN74HC353...FH OR FN PACKAGE
AND-OR-invert gates. Separate strobe inputs (G) are provided (TOP VIEW)
for each of the two four-line sections. o S
0 -2 > N

The three-state outputs can interface with and drive data lines
of bus-organized systems. With all but one of the common

. [ . c3 A
outputs disabled (at a high-impedance state} the low-impedance :CZ 18 2¢3
of the single enable output will drive the bus line to a high or low NE NC
logic level. Each output has its own strobe (G). The output is 1ct 202
isabl . is high.
disabled when its strobe is high 100 201 n
The SN54HC3563 is characterized for operation over the full 910111213
military temperature range of -55°C to 125°C. The SN74HC353 >09z8
is characterized for operation from -40°C to 85°C. - 5 289
NC — No internal connection
FUNCTION TABLE logic symbol
SELECT OUTPUT
INPUTS DATA INPUTS CONTROL OUTPUT . -
B Al cO ¢ cz2 c3 G v ‘; o °} ]
1
X X X X X X H 4 1 I m
L L] L X X X L H TIPS Mux
L L H X X X L L 1c0 (6) o
L H X L X X L H 161 {5) 1 v:(ﬂ W
L H X H X X L L 162 (8) 2
H Ll x X L X L H 13813
H L X X H X L L s L8l
H H| X X X L L H 2c0 19 o
H O H| x X X H L L 201 P SUPW
2c2
Select inputs A and B are common to both sections. 2c3 {13)

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table lll, page 2-5.

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC353, SN74HC353
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPI.EXERS
WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
. ZCCZ:‘;' VCC=45V106.5V,
FROM TO L=oo e See Note 1
PARAMETER = UNIT
(INPUT) (OUTPUT) RL= 6670,
TA = 256°C TA =25°C SN54HC353/SN74HC353
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX

4
PLH AorB Y ns
tPHL :
[{
PLH Data (Any C) Y ns
PHL
[{ —
PZH g Y ns
PZL
t —~
PHZ g Y ns
tPHL
Cpd ] Power dissipation capacitance No load, TA = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC354, SNT4HC354

HIGH-SPEED 8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/
CMOS LOGIC TRANSPARENT REGISTERS WITH 3-STATE OUTPUTS
D2684, DECEMBER 1982
Transparent Latches on Data Select Inputs SN54HC354 . ..J PACKAGE
SN74HC354 ...J OR N PACKAGE
Transparent Data Registers (TOP VIEW)
High-Current 3-State Outputs Can Drive o7 [T1 U20]] vee
upto 15 LSTTL Loads 06[:2 19]y
Complementary Outputs ps[]3 * 180w
. pa[]a 170G3
Package Options Include Both Plastic and p3afls 181G
Ceramic Chip Carriers in Addition to Plastic p2[]6 15[]G1
and Ceramic DIPs o1 7 14a so
® Dependable Texas Instruments Quality bo EREREINE
and Reliability ocjs 12[]s2
. GND[J10_ 11]]SC
description
These monolithic data selectors/multiplexers con- g:;’:xgg:: :: g: :: :ﬁgiﬁgg
tain full on-chip binary decoding to select one of iTOP VIEW)

eight data sources. The data-select is stored in
transparent latches that are enabled by a low level
onpinil, SC. A similar enable for data is obtained
by a low level on pin 9, DC.

The SN54HC354 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC354 is characterized for opera-
tion from -40°C to 85°C.

logic symbol

MUX

&1 (15) o o)
G2 e o EN

sC ﬂb c8
[ 8D
s1 —— 8D G-%
s2 — 8D
bc &b c9 'J
-

D0 ~——— 9D
D1 9D
D2 9D
D3 9D
D4 | 9D
D5 -—— 9D
ps 2 __Top
pr 4T

{19) v

e

VE 08

~Nifojo] PNl =l1o

Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC354, SN74HC354
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/
TRANSPARENT REGISTERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS
DATA OUTPUT OUTPUTS
SELECTt | conTROL| ENABLES
$2 S1 SO DC Gl G2 G3| W Y
X X X X H X X z z
X X X X X H X 2 z
X X X X X X L 2 P4
L L L L L L H DO Do
' L Lt H L L H| Do, DO,
L L H L L L H D1 D1
L L H H L t H D1p D1,
L H L L L L H| D2 D2
L H L H L L H| D2, D2,
L H H L L L H D3 D3
L H H H L L H D3, D3n
H L L L L L H| D4 D4
H L L H L L H D4, D4,
H L H L L L H| Ds D5
H L H H L L H| D5, D5n
H H L L L L H D6 D6
H H L H L L H| D6, D6p
H H H L L L H D7 D7
H H H H L L H D7, D7n
H = high level {steady state)
L = low level {steady state)
X = irrelevant (any input, including transitions)
Z = high-impedance state (off state)
1 = transition from low to high level
DO ... D7 = the level of stead-state inputs at inputs DO through
D7, respectively
DOy . .. D7, = the levetof steady state inputs at inputs DO through
D7, respectively, before the most recent low-to-high
transition of data control —
1This column shows the input address setup with SC low.
timing requirements (supplement to recommended operating conditions)
SN54HC364 SN74HC354
MIN NOM MAX MIN  NOM MAX UnNIT
Setup time (with respect .| High-level or
tsu to t at pin 9) low-level data ns
‘h Hold time (with respect High-level or ns
to ! at pin 9) low-level data
3-134 _ TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN54HC354, SN74HC354
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/
TRANSPARENT REGISTERS WITH 3-STATE OUTPUTS

switching characteristics over recommended ‘operating free-air temperature range (unless otherwise

noted)
ZCC::VF' Vce=45Vt055V,
FROM TO0 L=45 Pk See Note 1
PARAMETER = UNIT
(INPUT) (OUTPUT) RL=6670, N
Ta=256°C Ta=25°C SN54HC354SN74HC354
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX

:PLH Y
tPHL DO-D7 ns
PLH W
tPHL

t
tPLH %
tPHL DbC ns
PLH w
tPHL
:PLH v
t"""- $0,81,82 ns
PLH w
tPHL
:PLH . Y
tPHL sC ns
PLH w
tPHL
tPZH

tpzL Y
tPHZ

1PLZ G ns
tPZH

[

PZL w
tPHZ

tPLZ
tPZH

1

PZL y
tPHZ

t

PLZ G3 ns
tPZH

t

PZL W
tPHZ

tPLZ

Cpd Power dissipation capacitance No load, Ta = 25°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
TEXAS INSTRUMENTS 3135
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TYPES SN54HC356, SN74HC356
HIGH-SPEED 8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/
CMOS LOGIC EDGE-TRIGGERED REGISTERS WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

Transparent Latches on Data Select Inputs SN54HC356 . . . J PACKAGE
SN74HC356 . ..J OR N PACKAGE
Edge-Triggered Data Registers . (TOP VIEW)
@ High-Current 3-State Outputs Can Drive
07 [J1 W20 vee
up to 15 LSTTL Loads ‘ o6[j2  19f]v
® Complementary Outputs ps[]3 18Jw
. D4
® Package Options Include Both Plastic and gs vp s
. - I s . p3[]s - 16[]G2
Ceramic Chip Carriers in Addition to Plastic and p2(f6  15(1G1
Ceramic DIPs o1z 14f]so
o Dependable Texas Instruments Quality po[]s 13[]s1
and Reliability . clke  12(ds2
GND[J10 11[]SC
description

SN54HC356 . .. FH OR FK PACKAGE
SN74HC356 ... FH OR FN PACKAGE
(TOP VIEW)

These monolithic data selectors/multiplexers contain full
on-chip binary decoding to select one of eight data sources.
The data-select address is stored in transparent latches
that are enabled by a low level on’pin 11, SC. The edge-
triggered data registers are clocked by a low-to-high
transition on pin 9, CLK. Both true and complementary

n outputs are available.
The SN54HC356 is characterized for operation over the

full military temperature range of -55°C to 125°C. The
SN74HC356 is characterized for operation from -40°C to
85°C.

logic symbol

MUX
(-;1 (15)= 2

G2 6} EN

G3 (17)

sC ﬂb c8

o ha_ =

s 83T G%
cs2 2ok

ek & >-co d

po & _Top o >

o 2 o 1| P

p2 & 90 2 d LI R
D3 (5) 9D 3

D4 (4) D 2

s ) TR I L
ps 2 9D 6

p7 ]

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table lll, page 2-5.
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TYPES SN54HC356, SN74HC356
8-LINE TO 1-LINE DATA SELECTORS /MULTIPLEXERS/
EDGE-TRIGGERED REGISTERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS
SELECT} cLoCK OuTPUT OUTPUTS
ENABLES
s2 s1 SO Gl G2 G3 w Y
X X X X H X X z 3
X X X X X H X z z
X X X X X X L z z
L L L ' L L H Do DO
L L L HorL L L H| Do, DOp
L L H 1 L L H D1 D1
L L H HorL L. L H | D1, Dig
L H L ! L L H D2 D2
L H L HorlL L L H D2, D2,
L H H 1 L L H D3 D3
L H H HorlL L L H | D3, D3
H L L t L L H D4 D4
H L L HorlL L L H | D4, D4p
H L H 1 L L H D5 DS
H L H HorlL L L H | D5, D5,
H H L t L L H D6 D6
H H L HorL L L H| D6 DB, .
H H H t L L H D7 D7 :
H H H Hor L L L H| D7, D7,

+This column shows the input address setup with SC low.

timing requirements (supplement to recommended operating conditions)

SN54HC356 SN74HC356 U
MIN NOM MAX | MIN Nom Max | UNIT
felock Clock frequency MHz
High-level or
ime b 1
tsu Setup time before CLK tow-level data ns
igh-level
th Hold time after CLK! High-level or ns
low-level data
TEXAS INSTRUMENTS 3437
INCORPORATED
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TYPES SN54HC356, SN74HC356
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/
- EDGE-TRIGGERED REGISTERS WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
v ZCC::VF' Vcc:=4.5V1t055V,
FROM T0 L=45Ph See Note 1
PAR ER = UNIT
AMET {INPUT) (OUTPUT) RL=6670,
Ta=25°C TA=25°C SN54HC356 SN74HC356|
MIN TYP MAX|MIN TYP MAX |MIN MAX | MIN MAX
fmax MHz
1,
tPLH %
tP”L D0-D7 ns
PLH w
PHL
:PLH v
tP“L cLK ns
PLH w
tPHL
:PLH Y
L $0, 51,52 ns
PLH w
tPHL
'PHL SC ns
PLH w
tPHL
tPZH
pzL Y
tPHZ
1 - =
Pl 6. G2 ns
tPZH
tpzL w
tPHZ
tpLZ
tPZH
tPzL v
tPHZ
1PLZ G3 ns
tPZH
1
PZL W
tPHZ
PLZ
r de I Power dissipation capacitance No load, Tp = 26°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14,
3-138 TExAs INSTRUMENTS
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. ) TYPES SN54HC365 THRU SN54HC368,
HIGH-SPEED SN74HC365 THRU SN54HC368
CMOS LOGIC HEX BUS DRIVERS WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® High-Current 3-State Outputs Drive Bus Lines, Buffer SN54HC365, SN54HC366 . . . J PACKAGE
Memory Address Registers, or up to 15 LSTTL Loads  SN74HC365, SN74HC366 ... J OR N PACKAGE

(TOP VIEW)
Choice of True or Inverting Outputs _
G U vee
® Package Options Include Both Plastic and A2 15[JG2
Ceramic Chip Carriers in Addition to Plastic Yi[Qs 1a[JAs
and Ceramic DIPs A2(]a 13[]Ye
v2[s 12[]As
® Dependable Texas Instruments Quality A3de n[vs
and Reliability Y3z 1wo[dA4
GND[]s o[] Y4
‘HC365, '"HC367 True Outputs
‘HC366, 'HC368 Inverting Outputs .
SN54HC367, SN54HC368 . . . FH OR FK PACKAGE
SN74HC367, SN74HC368 . . . FH OR FN PACKAGE
description (TOP VIEW)

These Hex buffers and line drivers are designed
specifically to improve both the performance and
density of three-state memory address drivers, clock
drivers, and bus-oriented receivers and transmitters.
The designer has a choice of selected combinations
of inverting and noninverting outputs, symmetrical
G (active-low control) inputs.

The SN54° family is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74’ family is characterized for opera-

) SNB4HC367, SNEAHC368 . . . J PACKAGE
tion from -40°C to 85°C. SN74HC367, SN74HC368 . .. J OR N PACKAGE
{TOP VIEW)
160 WUisPvee

1412 15026

113 1a[d2a2

1a2[0a  13J2v2

1v2[ds 12[02a1

14300 n[Jav1

1v3(]2  1w[J1a4

GND[ |8 CIBRALS

SN54HC365, SNS4HC366 . . . FH OR FK PACKAGE
SN74HC368, SN74HC366 ... FH OR FN PACKAGE
(TOP VIEW)

maximum ratings, recommended operating conditions,
and electrical characteristics

See Table lll, page 2-5. : NC — No internat connection
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments incorporated
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TYPES SN54HC365 THRU SN54HC368, SN74HC365 THRU SN54HC368
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

logic symbols ‘HC365 'HC366
i)}
FRALI &1
g2 U8 g EN 52 18 EN
a2 SIS - a2 ] L
az 1 |6 vy a2 ST
a3 d8 7 ys a3 8 ) vy
s 1100 9) v, g L0 9 v,
A5£Zl_ _.ﬁ Y5 A5 (12 [ {11) v5
ag 14 [EETS as 4 [EET,
‘HC367 ‘HC368
g W EN LB e
a1 2 o —2 4y A1 :i; SR B3 1yq
1A2 12 1Az 2 - ST
1A3 1v3 1A3 —-(1:” ‘ LAV
144 1va 180 1O} 9 v
26 26
2a1 2v1 7\ | 2v1
242 2v2 2A2

2y2

Pin numbers shown are for J and N packages.

'‘HC365, 'HC367 switching characteristics over recommended operating free-air temperature range
(unless otherwise noted)

Vee=56V. Vec=45Vtob5V,
. CL=45pF See Note 1
FROM TO L ol
PARAMETER (INPUT) {OUTPUT) RL=667Q, Ta=25°C SN5aHC365[SN74HC365| UNIT
. TA=25°C ISNS4HC367|SN74HC367
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX

tPLH A % ns
tPHL
‘PZH G Y ns
tpzL
IPHZ G Y ns
tpLZ
Cpd | Power dissipation capacitance per driver | No load, TA = 25°C [ pF typ ]

‘HC366, 'HC368 switching characteristics over recommended operating free-air temperature range
(unless otherwise noted)

Vec=5V. Vecc=45Vto55V,
Cp =45 pF, See Note 1
FROM TO L=495p
PARAMETER {INPUT) (OUTPUT) Ry = 6670, Ta-250c [SNS4HC3BE[SN74HC366 UNIT
Ta=25°C SN54HC368/SN74HC368
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
" T
PLH A Y ns
tPHL
t —
PZH G Y ns
tpzL
4 —
PHZ G Y ns
tPLZ
h Cpd Power dissipation capacitance per driver No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC373, SN74HC373
HIGH-SPEED OCTAL D-TYPE TRANSPARENT LATCHES
CMOS LOGIC WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

8 High-Current Latches in a Single Package SN54HC373...J PACKAGE
i SN74HC373...J OR N PACKAGE
High-Current.3-State True Outputs Can Drive (TOP VIEW)
up to 15 LSTTL Loads ' _
E . ocr.
ull Parallel Access for Loading 1a2
Package Options Include Both Plastic and Ceramic 103
Chip Carriers in Addition to Plastic and Ceramic DIPs 20 E 4
: 205
® Dependable Texas Instruments Quality and Reliability 3as
s : s
description an(]s
These 8-bit latches feature three-state outputs designed specif- 4Q E 9
ically for driving highly capacitive or relatively low-impedance GND [Jro

loads. They are particularly suitable for implementing buffer

registers, /0 ports, bidirectional bus drivers, and working
SN54HC373 ... FH OR FK PACKAGE

registers. o SN74HC373 ... FH OR FN PACKAGE
The eight latches of the '"HC373 are transparent D-type latches. (TOP VIEW)
While the enable (C) is high the Q outputs will follow the data (D) %)

inputs. When the enable is taken low, the Q outputs will be ,Q_ 9 I(O) é’ g
latched at the levels that were set up at the D inputs. -y -
Aq output-control input (OC) can be used to place the eight 2D{]a 18 (] 8D n
outputs in either a normal logic state (high or low logic levels) ar 2a(]s 1700 70
a high-impedance state. In the high-impedance state the out- 30s 16(] 70
puts neither load nor drive the bus lines significantly. The high- D)7 15[} 60
impedance third state and increased drive provide the capability 4D ()8 14[] 6D
to drive the bus lines in a bus-organized system without need g
for interface or pull-up components.
The output control OC does not affect the internal operations of ¥ % © 0
the latches. Old data can be retained or new data can be entered
while the outputs are off.
The SN54HC373 is characterized for operation over the full
military temperature range of -55°C to 125°C. The SN74HC373 logic symbol
is characterized for operation from -40°C to 85°C. )
oc ™
RATI P
10 _{3) [0 > %] (2) 1
FUNCTION TABLE (EACH LATCH) 20 _14) 15 __ 19
3o (7 6 10
__ INPUTS OUTPUT ap _(8) ©__ 4
ocC ENABLE C D a 5p_{13) 120 _¢q
L H H H 6D (14} 09 o
L H L L 70 _117) e o
L L X Qo gp_118) "9 g0
H X X 4

Pin numbers shown are for Jand N packageé.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table I, page 2-5.
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TYPES SN54HC373, SN74HC373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN54HC373 SN74HC373 UNIT
MIN NOM  MAX MIN NOM  MAX
tw Pulse duration, enable C high ns
tsu Setup time, data before enable C} ns
th Hold time, data after enable Cl ns

switching characteristics over recommended.

operating free-air temperature range (unless otherwise

noted)
ZCC::‘;' Vec=45Vt065V,
FROM T0 L=%5pk See Note 1
PARAMETER =
(INPUT) (OUTPUT) RL=6670, uNiv
Ta=25°C Ta=256°C SN64HC373(SN74HC373]
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
1
PLH D Q ns
PHL
1]
PLH (o Any Q ns
tPHL
1
PZH ocC AnyQ ns
tpzL
1
: PHZ ocC Any Q ns
tPLZ
r ng | Power dissipation capacitance per latch No load, Tp = 25°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
D latch signal conventions

It is Tl practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and
those producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low
is called Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over
these pin names (PRE and CLR) if they are active-low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol.
Arbitrary pin numbers are shown in parentheses.

pRE M~ = (1)
PRE s 5 CLR =R -
2) L _Blg 2 N SO
c——jC1 cl et
(3) 5 {3}
D ———1D (6) = D=J1p 6
i LA | (6)
etR ¥dq @ PRE Blr—]s @

Notice that Q and ﬁﬂchang&names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators (C~.) onPREand CLR remain since these inputs are still active-low, but that the presence or absence of
the polarity indicator changes at D, Q, and Q. Of course pin5 (Q)is still in phase with the data input D, but now both
are considered active-low. ’
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| TYPES SN54HC374, SN74HC374
HIGH-SPEED OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
CMOS LOGIC WITH 3-STATE OUTPUTS

2684, DECEMBER 1982

8 D-Type Flip-Flops in a Single Package SNB4HC374 ... J PACKAGE
. . SN74HC374 ...J OR N PACKAGE
® High-Current 3-State True Outputs Can Drive (TOP VIEW)
up to 15 LSTTL Loads 0
. ocuUt & vee
@ Full Parallel Access for Loading 1a 02 8a
Package Options Include Both Plastic and Ceramic 103 8D
Chip Carriers in Addition to Plastic and Ceramic DIPs 20 E‘ 70
20 U5 7Q
® Dependable Texas Instruments Quality 3a s 6Q
and Reliability ap []7 6D
L. ) ap[Js 5D
description 40 e 5Q
These 8-bit flip-flops feature three-state outputs designed specif- ' GND 1o CLK

ically for driving highly capacitive or relatively low-impedance
loads. They are particularly suitable for implementing buffer

registers, |/0 ports, bidirectional bus drivers, and working SNGE4HC374 . . . FH OR FK PACKAGE

registers. . SN74HC374 ... FH OR FN PACKAGE
The eight flip-flops of the 'HC374 are edge-triggered D-type flip- (TOP VIEW)

flops. On the positive transition of the clock the Q outputs wili be ) 8 g

set to the logic levels that were set up at the D inputs. ~--0>®

An output-control input can be used to place the eight outputs in
either a normal logic state (high or low logic levels) or a high-
impedance state. In the high-impedance state the outputs
neither load nor drive the bus lines significantly. The high-
impedance third state and increased drive provide the capability
to drive the bus lines in a bus-organized system without need
for interface or pull-up components.

The output control {OC) does not affect the internal operation of
the flip-flops. Old data can be retained or new data can be
entered while the outputs are in the high-impedance state.

The SN54HC374 is characterized for operation over the full

military temperature range of ~55°C to 126°C. The SN74HC374  '08ic symbol

is characterized for operation from -40°C to 85°C. W
OC ——LDEN
(11
CLK——> C1
r
02 o 5 o1—2_1q
2084 (I
FUNCTION TABLE (EACH FLIP-FLOP) L 8 _2q
INPUTS OUTPUT P ) 9,
OL'C CI'.K z 3 513 va o
. , A X ep 14! 18 o
o0 _f ae o
Lo X Qo (18) 119)
H X X z 8D 8a
Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
See Table lil, page 2-5.
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TYPES SN54HC374, SN74HC374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN54HC374 SN74HC374 UNIT
MIN NOM MAX MIN NOM MAX
fclock Clock frequency MHz
Pulse durati CLK high ns
tw ulse duration CLK Jow
tsu Setup time, data before CLK! ns
th Hold time, data after CLK1 ns
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)
‘(’:CC :,55 V’; Vee=45V1065V,
FROM T0 L= P See Note 1
_ UNIT
PARAMETER (INPUT) (OUTPUT) Ry = 6670,
Ta=256°C Ta=256°C SN64HC374/SN74HC374
MIN TYP MAX!MIN TYP MAX| MIN MAX | MIN MAX
fmax MHz
{PLH CLK a , ns
tPHL
IPZH oc Q ns
tPzZL
1PHZ oc Q ns
tPLZ .
[ Cpd I Power dissipation capacitance per flip-flop No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

D flip-flop signal conventions

It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and
those producing complementary data are called Q. An input that causes a Q output to go high or a'Q output to go low
is called Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over
these pin names (PRE and CLR) if they are active-low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol.
Arbitrary pin numbers are shown in parentheses.

Fﬁﬁm& c_mﬂ_)b R _
@ s (5) a @) b (6) a
CLK ~—>C1 CLK ———PpC1
D(_s.)—ﬂ:) (6)6 B.(a_)>1p (6)0
TR Blesdp pRE Bl

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators (== ) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of
the polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both
are considered active-low.
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TYPES SN54HC377, SN54HC378, SN54HC379
HIGH-SPEED SN74HC377, SN74HC378, SN74HC379
CMOS LOGIC  OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE

D2684, DECEMBER 1982

® 'HC377 and 'HC378 Contain Eight and Six Flip-Flops, mg:'géggg” 5 b-:‘ PNAg:és:GE
Respectively, with Single-Rail Outputs (T.dF.' VIEW)
[ ol-iuCt3Zt9 Contains Four Flip-Flops with Double-Rail &7 Jzo1] vee -
puts 12 19[]s8a
® Individual Data Input to Each Flip-Flop 103 18[]sep
Applications Include: 20[}4  170]70
. 2a(]s 16[]7a
Buffer/ Storage Registers
b " 3af]e 15[J6a
Shift Registers a7 1a[]ep
Pattern Generators ao[ds  13[]s0
® Package Options Include Both Plastic and aa[]es 12[Jsa
Ceramic Chip Carriers in Addition to Plastic GNo[]10 11[Jck
and Ceramic DIPs SN54HC377 ... FH OR FK PACKAGE
. . SN74HC377 ... FH OR FN PACKAGE
® Dependable Texas Instruments Quality and Reliability (TOP VIEW)

description

These circuits are positive-edge-triggered D-type flip-flops with
an enable input. The ‘HC377, ‘HC378, and 'HC379 devices are
similar to "HC273, '"HC174, and '"HC175 respectively, but feature
a common clock enable {G) instead of a common clear.

Information at the D inputs meeting the setup time require-
ments is transferred to the Q outputs on the positive-going edge
of the clock pulse if G is low. Clock triggering occurs at a
particular voltage level and is not directly related to the transition
of the positive-going pulse. When the clock input is at either the
high or low level, the D input signal has no effect at the output.

SN54HC378 . ..J PACKAGE
SN74HC378 ...J OR N PACKAGE

The cirEuits are designed to pravent false clocking by transitions (TOP VIEW)
atthe G input. _
G[ 16] | Vcc
The SN54HC377, SN54HC378, and SN54HC379 are character- 1af]2 15[] 6Q
ized for operation over the full military temperature range of 10[]3 14:] 6D
-55°C to 125°C. The SN74HC377, SN74HC378, and 204 13f] 50
SN74HC379 are characterized for operation from -40°C to 2a[]s 12[] 50
85°C. 30[Je 11[]4D
3a[]7 10[]4a
GND |8 9[] cLK
SN54HC378 . .. FH OR FK PACKAGE
FUNCTION TABLE SN74HC378 ... FH OR FN PACKAGE
(EACH FLIP-FLOP) (TOP VIEW)
INPUTS OUTPUTS
G CLOCK DATA| a 0ot
H X X Q Qo
L t H H L
L 1 L L H
X L X Qo Qo
1+'HC379 only
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC377, SN54HC378, SN54HC379
SN74HC377, SN74HC378, SN74HC379
OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE

SN54HC379 . ..J PACKAGE
SN74HC379...J OR N PACKAGE

SNB64HC379 . .. FH OR FK PACKAGE
SN74HC379 ... FH OR FN PACKAGE

(TOP VIEW) {TOP VIEW)
& U vee
12 15[] a0
1803 140 a4a
o4 13]ap
20s 120 a3p
2a(Je 1[sa
2007 100 3a
GND [ |8 91 ck
) NC — No internal connection
fogic symbols
‘HC377 'HC378 ‘HC379
gl G1 gL G1 g G1
cik L0k qcz cLk 2 1c2 ek 2 1c2
(3) (2) 13) (2) (2)
1 [0 1 D |20 |—— 10 (4). —=. 10
P (4 B .4 20 @ 1 18) > 1D 20 B3 5
ap A2 © . o (61) 1 3 e 1) .
© o] e P iz © T
50 ———ndl 5Q 5D — 50 {12) 3a
so :—::)’—— ' —:-:% 6a L 09 ¢q 30 ::;: 33
7D ———— 70 (13) 40
gp 1181 119 o0 4D a4 5
Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
'HC377, '"HC378: See Table IV, page 2-6.
'HC379: See Table Il, Page 2-4,
timing requirements (supplement to recommended operating conditions)
SN64HC’ SN74HC’ UNIT
MIN NOM MAX MIN NOM MAX
felock Clock frequency ) MHz
tw Pulse duration, CLK high or low ns
D
tsu Setup time before CLK! | G low ns
G high
th Hold time after CLK! - ns
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TYPES SN54HC377, SN54HC378, SN5AHC379
SN74HC377, SN74HC378, SN74HC379
OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE

switching characteristics over recommended operating free-air temparatufe range (unless otherwise

- noted) .
:CC:: ‘:: Vec=45Vt06.6V,
' FROM TO L=15pF CL=50pF
= NIT
PARAMETER (INPUT) {OUTPUT] RL=2kQ, v
Ta=25°C Ta=25°C SNB4HC' | SN74HC'
MIN TYP MAX|MIN TYP MAX [MIN MAX | MIN MAX

frmax MHz
tPLH CLK Any ns
tPHL
CE I Power dissipation capacitance per flip-flop No load, TA = 25°C | pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14,
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HIGH-SPEED
CMOS LOGIC

TYPE

S SN54HC386, SN74HC386

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

D2684, DECEMBER 1982

o Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic

and Ceramic DIPs

e Dependable Texas Instruments Quality and Reliability

description

These devices contain four independent 2-input Exclusive-
OR gates. They_perform the boolean functions
Y=A ® B=AB+ AB in positive logic.

A common application is as a true/complement element. If one
of the inputs is low, the other input will be reproduced in true
form at the output. If one of the inputs is high, the signal on the
other input will be reproduced inverted at the output.

The SN54HC386 is characterized for operation over the full
military temperature range of -65°C to 125°C. The SN74HC386
is characterized for operation from -40°C to 85°C.

logic symbo!

1A =1 {3)
v e e
2A

{6) -—‘4’ 2y
28 @
3A Ts'—- (10) 3
B (12) .
A ———l (11

p——— 4Y

48 {13)

Pin numbers shown are for J and N packages.

FUNCTION TABLE

{each gate)
INPUTS OUTPUT
A B Y
L L L
L H H
H L H
H H L

SN54HC386 . . . J PACKAGE
SN74HC386 .. .J OR N PACKAGE
(TOP VIEW)
1A 1 UhaJ vee
18]z 13[]48
(s 12004a
2y [Ja  n1[Jay
2a[0s  10[]3Y
28[Js 9[]3B

GND (7 8[] 3A
SN54HC386 ... FH OR FK PACKAGE
SN74HC386 . .. FH OR FN PACKAGE

(TOP VIEW)

NC — No internal connection

maximum ratings, recommended operating conditions, and electrical characteristics

See Table {, page 2-3.

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
\écc::\z Vec=45V1055V,
FROM TO L=1opr CL=50 pF
PARAMETER = NIT
(INPUT) (OUTPUT) RL=2kQ, v
Ta=25°C Ta=25°C SN54HC386/SN74HC386
MIN TYP MAX!MIN TYP MAX| MIN MAX| MIN MAX
tPLH A'or B v ns
tPHL {other input low)
tPLH A orB ) v ns
tPLH (other input high)
Cpd I Power dissipation capacitance per gate [ No load, TA = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see pages 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC390, SN54HC393, SN74HC390, §N74H0393
DUAL 4-BIT DECADE AND BINARY COUNTERS

D2684, DECEMBER 1982

® Dual 4-Bit Versions Can Significantly Improve

‘HC390 . . . Individual Clocks for A and B
Flip-Flops Provide Dual <+-2 and <5 Counters

‘HC393 ... Dual 4-Bit Binary Counter
with Individual Clocks

All Have Direct Clear for Each 4-Bit Counter

System Densities by Reducing Counter
Package Count by 50%

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality
and Reliability

description

Each of these monolithic circuits contains eight flip-
flops and additional gating to implement two indi-
vidual four-bit counters in a single package. The
*HC390 incorporates dual divide-by-two and divide-
by-five counters, which can be used to implement
cycle lengths equal to any whole and/or cumulative
multiples of 2 and/or 5 up to divide-by-100. When
connected as a bi-quinary counter, the separate
divide-by-two circuit can be used to provide sym-
metry (a square wave) at the final output stage. The
‘HC393 comprises two independent four-bit binary
counters each having a clear and a clock input. N-bit
binary counters can be implemented with each
package providing the capability of divide-by-256.
The ‘HC390 and 'HC393 have parallel outputs from
each counter stage so that any submultiple of the
input count frequency is available for system-timing
signals.

The SN54HC390 and SN54HC393 are characterized
for operation over the full military temperature range
of -55°C to 125°C. The SN74HC390 and
SN74HC393 are characterized for operation from
-40°C to 85°C.

SN54HC390 . .. J PACKAGE
SN74HC390...J OR N PACKAGE

{TOP VIEW)
1cka 1 Ure] vee
1ctr 2 15[ 2ckA
104 3 14[]2cr
1cks ({4 13[J 20,
10g 5  12[] 2ckB
1ac s 11208
10p 7 100 20¢
eno (08 9[J20p

SN54HC390. .. FH OR FK PACKAGE
SN74HC390 ... FH OR FN PACKAGE
{TOP VIEW)

SNB4HC393 ... J PACKAGE
SN74HC383 ...J OR N PACKAGE

(TOP VIEW)
1ck [ Wha[Qvee
1crR ]2 13[]2cK
10403 12[]2cLR
10g[]s 11[J20a
1oc s 10[]208
1op[ds  s[J20c
eno 7 - s{]20p

SN54HC393 ... FH OR FK PACKAGE
SN74HC393 ... FH OR FN PACKAGE
(TOP VIEW)

[+
]
(3]
-
-
3

10c )8 14 (] 208
9
Y Vo Tam Y
=N N-s)
o220 0
- O N N

NC — No internal connection
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TYPES SN54HC390, SN54HC393, SN74HC390, SN74HC393

DUAL 4-BIT DECADE AND BINARY COUNTERS

logic symbols

‘HC390 'HC393
LR 2 o CTR CTRDIV16 ol 3 10
‘ICLR——-—-‘Z) CT=0 @ A
| — cT (5) 108
1
ckat gy, PIV2 3 _10a ro el ;@ 1:‘:
D
BIVS ¢ <3 _10p
(6)
1CKBM>+ CcT o 1ac 121 {11 204
2CLR
2 10p . {10} 208
(9)
PRTHLE TN 20¢
(14) CTR 8 20p
2CLR——CT=0
15] —
2CKA (15) o - DIV2 {13} 204
DIVS 0 .ﬂzos
{12) -ﬂz
2cKB——>D> + cr - oe
—-—2Qp
Pin numbers shown are for J end N packages.
FUNCTION TABLES
. '"HC390 ‘HC390 ‘HC393
BCD COUNT SEQUENCE BI-QUINARY (6-2) COUNT SEQUENCE
(EACH COUNTER) (EACH COUNTER) (EACH COUNTER)
{See Note A) (See Note B) COUNT OUTPUT
COUNT OUTPUT COUNT OUTPUT OQp Q¢ Qg Qa
Qp Q¢ 0 Qp Qa Qp Q¢ O 0 L L L L
.0 L L L L (o] L L L L 1 L L L H
1 L L L H 1 L L L H 2 L L H L
2 L L H L 2 L L H L 3 L L H H
3 L L H H 3 L L H H 4 L H L L
4. L H L L 4 L H L L 5 L H- L H
5 L H L H 5 H L L L 6 L H H L
"6 L H H L 6 H L L H 7 L H H H
7 L H H H 7 H L H L 8 H L L L
8 H L L L 8 H L H H -9 H L L H
9 H L L H 9 H H L L 10 H L H L
NOTES: A. Output Qp is connected to input CKB for BCD count. n H L H H
B. Output Qp is connected to input CKA for bi-quinary count. 12 H H L L
13 H H L H
14 H H H L
15 H H H H

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC390, SN54HC393, SN74HC390, SN74HC393
DUAL 4-BIT DECADE AND BINARY COUNTERS

timing requirements (supplement to recommended operating conditions)

SN54HC380 SN74HC390
SN54HC393 SN74HC393 NIT
MIN NOM MAX | MIN NoM MaAx | U
CKA or CLK
felock Clock frequency KB o MHz
CKA or CLK high or low
tw Pulse duration CKB high or’low ns
CLR high
tsu Setup time, clear inactive ns

switching characteristics over recommended operating free-air temperature range {unless otherwise

noted)
‘écc::‘;- Veg=45V1t055V,
FROM TO L=15PF CL=50pF
PARAMETER = UNIT
(INPUT) (OUTPUT) RL=2 kO,
Ta=25°C Ta=25°C SN54HC’ | SN74HC’
MIN TYP MAX|MIN TYP MAX| MIN MAX |[MIN MAX
CKA or CLK Qa
f MH
max CcKB Qg z
tPLH CKA or CLK oA ns
tPHL
tPLH Qc of 'HC390
PHL CKA or CLK Qp of 'HC393 ns
tPLH CcKB Op ns
tPHL
{PLH K8 ac ns
tPHL
t
PLH CKB Qp ns
tPHL
tPHL CLR Any ns
l Cp_d Power dissipation capacitance per counter No load, TA = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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3-152 product under development. Texas Instru-

HIGH-SPEED
CMOS LOGIC

TYPES SN54HC423, SN74HC423

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

D2684, DECEMBER 1982

[ Retriggerabléfor Very Long Output Pulses,
Up to 100% Duty Cycle :

® Overriding Clear Terminates Output Pulse

#® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

@ Dependable Texas Instruments Quality
and Reliability

description

These dc-triggered multivibrators feature output-
pulse-duration control by two methods. The basic
pulse duration is programmed by selection of exter-
nal resistance and capacitance values. Once trig-
gered, the basic pulse duration may be extended by
retriggering the gated low-level-active (A} or high-
level-active (B) inputs, or be reduced by use of the
overriding clear. Figure 1 illustrates pulse control by
retriggering and early clear.

The B input is a Schmitt trigger enabling jitter-free
triggering from input signals with slow transition
rates.

The SN54HC423 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC423 is characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR [A B| a a
L X X| L H
X H X| L H*
X X L o H*
H [ A R U
H I Hl 1

*These are the logic levels the outputs
will take on after the completion of any
pulse already started.

SN54HC423 . .. J PACKAGE
SN74HC423...J OR N PACKAGE
(TOP VIEW)
1a 1 Uie[Qvee

18[]2 15[] 1Rext/Cext
1IR3 14[J1Cext
a4 11310
2as 1220
2Ceq[]6 11[J2CR
2Ren/Cex 7 100128
GNo[]8  9[]2A
SN54HC423 ... FH OR FK PACKAGE
SN74HCA423 ... FH OR FN PACKAGE
(TOP VIEW)
%
o
(3]
X
x
2sy$e
D [ D ) S ) -
321
1CLR{] 4 18 [] 1Cext
1a(]s 17[j1a
NC{]s 16 (I nC
2a(]y 15 [] 2a
2Cext |18 14 [} 2CLR
M,
oVvgm
2 Z N N
(U]

2Rgxt/ Cext [} ©

NC — No internal connection

logic symbol

&
1A M~ >.|"I.
1B -———g: 13) 49
1CLR = =
aar | P P~ @) i3
1Cext W (%3
1Rext/Cext —X—{ RX/CX
(9) &
on 2 w
2 000 ) 5o
— 1) -
chR_(s) R (12) 2a
2Cext F*_ (4
2Rext/Cext ———] RX/CX

Pin numbers shown are for J and N packages.
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TYPES SN54HC423, SN74HC423
DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

RETRIGGER PULSE

B INPUT —I__] [-—I

te——tw + tPLH —b:

T .

L

1 OUTPUT WITHOUT RETRIGGER
OUTPUT PULSE CONTROL USING RETRIGGER PULSE

B INPUT l I

CLEAR

ouTPUTQ __I
1 tw

I—’ OUTPUT WITHOUT CLEAR

—————— -
OuUTPUT Q I I :

OUTPUT PULSE CONTROL USING CLEAR INPUT

FIGURE 1—TYPICAL INPUT/OUTPUT PULSES

maximum ratings, recommended operating conditions, and electrical characteristics “

See Table IV, page 2-6.
Note: The minimum recommended supply voltage fpr this device is 3 V.

timing requirements (supplement to recommended operating conditions)

SN54HC423 SN74HC423
MIN  NOM  MAX MIN NOM  MAX UNIT
tw Pulse duration, A low, B high, or CLR low ns
Cext External timing capacitance uF
Rext External timing resistance kQ

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

: ZCC::VF Vee=45V 1065V,
FROM TO TIMING L=TopF CL =50 pF
PARAMETER - UNIT
(INPUT) {OUTPUT)| COMPONENTS | BL=2kQ. .
Ta=25°C TA=25°C |SN54HCA23[SN74HC423
Coxt Roxt |[MIN TYP MAX|MIN TYP MAX| MIN MAX|MIN MAX
tPLH : Q 0 5 kQ ns
A —
tPHL B Q o 5k ns
{PHL CIR 9 o] 5 kQ2 ns
tPLH a
-twaqlmin) ' 0 5k0 ns
A
twa or8 e nF T0kQ us
[ Cpd I Power dissipation capacitance per multivibrator No load, TA = 256°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC480, SN74HC490
DUAL 4-BIT DECADE COUNTERS

D2684, DECEMBER 1982

Individual Clock, Direct Clear, and Set-t0-9 Inputs
for Each Decade Counter

Dual Counters Can Significantly Improve System
Densities as Package Count Can Be Reduced by 50%

Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

Each of these monolithic circuits contains eight master-slave
flip-flops and additional gating to implement two individual 4-bit
decade counters in a single package. Each decade counter has
individual clock, clear, and set-to-9 inputs. BCD count se-
quences of any length up to divide-by-100 may be implemented
with a single ‘HC490. The counters have parallel outputs from
each counter stage so that submultiples of the input count
frequency are available for system timing signals.

The SN54HC490 is characterized for operation over the full

military temperature range of -55°C to 126°C. The SN74HC490
is characterized for operation from -40°C to 85°C.

BCD COUNT SEQUENCE
(EACH COUNTER)

OUTPUT

CLEAR/SET-T0-9 COUNT Qp Qc Qg QA
FUNCTION TABLE o Ll L.

(EACH COUNTER) 1 Lol oL oH

INPUTS OUTPUTS 2 LLon L
CLEAR SET-T0-9 |[Qa Op Q¢ OQp 3 L L H H
H L L L L L 2 LH L L
L H H L L H 5 LW L H
L L COUNT 6 LM OH L
7 L H HH

8 |H L L L

9 |H L L H

SNE4HC490 . ..J PACKAGE
SN74HC490 ...J OR N PACKAGE

(TOP VIEW)
1ewk 1 Ure[J vee
1ctr]2  15[J2cCLK
1043 14J2cR

1seTo [J4  13[]204
1ag]s = 12[]2sETe
10cs 11[J20g
1ap7 10020¢
gno[]8  9[J2ap

SN54HC490 ... FH OR FK PACKAGE
SN74HC490...FH OR FN PACKAGE
(TOP VIEW)

[+ 4
Pl
Qo
—
J
3

(] 1CLK

9

ol T
oo Q
ozzZ

NC — No internal connection

logic symbol
CTRDIV10
2 o -2 104
1CLR—=— CT=0 5)
14) ~ 10g
1SET9——— CcT=9 cT (6) a
() 10c
1CLK—=—L>D> + 5 Lo
10p
13)
scLp U4 ; 20
1
sseTe-112) i 20
R (10)
PRTELINS - e
2Qp

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC490, SN74HC490
DUAL 4-BIT DECADE COUNTERS

timing requirements (supplement to recommended operating conditions)

SN54HCA490 SN74HC490
MIN _Nom MAX | Min_nNom  max | UNT
felock Clock frequency MHz
tw Pulse duration (any input) ns
tsu Setup time, clear or set-to-9 inactive ns

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\écc::VF' Vec:=45V1055V,
FROM TO L=1opk CL =50 pF
AMET!| = UNIT
PARAMETER {INPUT) (OUTPUT) RL=2kQ,
Ta=25°C Ta=256°C SN54HC490|SN74HC490)
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
1]
: PLH CLK Qa ns
tPHL
PLH
CLK Qg. Q ns
PHL 8=
t
PLH CLK ac ns .
tPHL
tPHL CLR Any ns
tPLH QA. Qp \
Set-to-9 - ns
tPHL Qg. Qc !
ng Power dissipation capacitance per counter No load, Tp = 25°C pF typ I
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
o
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3-156

HIGH-SPEED

CMOS LOGIC

TYPES SN54HC533, SN74HC533
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

8 Latches In a Single Package

High-Current 3-State Inverting Outputs Can Drive
up to 15 LSTTL Loads

Full Paralle! Access for Loading

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality and
Reliability

description

These 8-bit latches feature three-state outputs designed specifi-
cally for driving highly capacitive or relatively low-impedance
loads. They are particularly suitable for implementing buffer
registers, /0 ports, bidirectional bus drivers, and working
registers.

The eight latches of the 'HC533 are transparent D-type latches.
While the enable (C) is high, the Q outputs will follow the
complements of the D inputs. When the enable is taken low, the
Q outputs will be latched at the inverses of the levels that were
set up at the D inputs. The 'HC533 is functionally equivalent to
the 'HC373 except for having inverted outputs.

An output-control (CY:) input can be used to place the eight
outputs in either a normal logic state (high or low logic levels) or
a high-impedance state. In the high-impedance state the out-
puts neither load nor drive the bus lines significantly. The high-
impedance third state and increased drive provide the capability
to drive the bus lines in a bus-organized system without need
for interface or pull-up components.

The output control does not affect the internal operation of the
latches. Old data can be retained or new data can be entered

SN54HC533 . .. J PACKAGE
SN74HC533 ...J OR N PACKAGE
(TOP VIEW)

N
ol
(|
C o w0 s o0 =

4a [

[}
z
o

M
3

SN64HC533 ... FH OR FK PACKAGE
SN74HCB33 ... FH OR FN PACKAGE
(TOP VIEW)

logic .symbol

while the outputs are off. oc A N N
The SN54HC533 is characterized for operation over the full cn | C1
military temperature range of -565°C to 125°C. The SN74HC533 (3) 12) .=
is characterized for operation from -40°C to 85°C. 10 1D > VY] 18
20 14l ) 55
30 0 635
FUNCTION TABLE (EACH LATCH) h
4p 8! (9) 45
— E:\ll“::;sc . ougur 6p 113) 12) g5
6D (14) (15) 60
L H H L (17) (16) =
L H L " P RALA 70
_ gp 18 (19) a
L L X Qg D — 8
H X X z Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.
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TYPES SN54HC533, SN74HC533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN64HC533 SN74HC533
MIN _Nom MAX | MiN _nom  max | UNT
felock Clock frequency MHz
tw Pulse duration, enable C high ns
tsu Setup time, data before enable Cl ns
th Hold time, data after enable C! ns

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

\écc.:: VF Vcc=45Vt055V,
FROM T0 L=49 pr. See Note 1
Al - NIT
PARAMETER (INPUT) (OUTPUT) RL=6670, v
Ta=25°C TA-25°C  |SN54HC533|SN74HC533
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
tPLH D a ns
PHL
tPLH

o} Any ns

tpzL
1 J— y
PHZ oc Any ns
tpLZ

| Cpd } Power dissipation capacitance per latch No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

D latch signal conventions

It is TI practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and
those producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low
is called Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over
these pin names (PRE and CLR) if they are active-low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol.
Arbitrary pin numbers are shown in parentheses.

?m—E“)bs (5)° C_I.Rmb'ﬂ = (5)6
c2 |, _ c {4
o3 lio ©5 b Ble—tqp | _®
R Wedg PRE Y=g

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators (C=.) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of
the polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both
are considered active-low.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC534, SN74HC534

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

© High-Current 3-State Inverting Outputs Can Drive
up to 15 LSTTL Loads

® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

These 8-bit flip-flops feature three-state outputs designed specifi-
cally for driving highly capacitive or relatively low impedance
loads. They are particularly attractive for implementing buffer
registers, |/0 ports, bidirectional bus drivers, and working
registers.

The eight flip-flops of the 'HC534 are edge-triggered D-type flip-
flops. On the positive transition of the clock, the Q outputs will
be set to the complement of the logic states that were set up at
the D inputs. The 'HC534 is functionally equivalent to the
‘HC374 except for having inverted outputs.

An output-control input can be used to place the eight outputs in
either a normal logic state (high or low logic levels) or a high-
impedance state. In the high-impedance state the outputs
neither load nor drive the bus lines significantly. The high-
impedance third state and increased drive provide the capability
to drive the bus lines in a bus-organized system without need
for interface or pull-up components.

The output control does not affect the internal operation of the
flip-flops. Old data can be retained or new data can be entered
while the outputs are off.

The SN54HC534 is characterized for operation over the full
military temperature range of -65°C to 125°C. The SN74HC534
is characterized for operation from -40°C to 85°C.

FUNCTION TABLE (EACH FLIP-FLOP)

INPUTS OUTPUT
OC CLK D a

L t H L

L t L H

L L X Qo

H X X z

See Table Ill, page 2-5.

SN54HC534 . .. J PACKAGE

SN74HC534 .. .J OR N PACKAGE

S

{TOP VIEW)
oc vee
1a[2 80
10s 8D
2p[]4 7D
2a(]s 7Q
3a[e 6Q
37 6D
4p[]s 5D
4a[]s 5Q

GND[J10 CLK

N54HC534 . .. FH OR FK PACKAGE

SN74HC634 . .. FH OR FN PACKAGE
(TOP VIEW)

logic symbol
ot U efen
CLK—(D-)——->C1
102 :: > '; 2 =
2D Ll ® 5
a2 6 35
8 9 5
512 (L
ep-1% us)
2o 7 e
gp 12 (LI

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

This document contains inforgnation on a
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TYPES SN54HC534, SN74HC534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN54HC534 SN74HC534 oNIT
MIN NOM MAX MIN NOM MAX
felock Clock frequency MHz
1 Pulse duration CLK high ns
w uise du CLK low
tsu Setup time, data before CLK! ns
th Hold time, data after CLK! ns
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)
ZCC:: VF Vec=45V1065V,
FROM TO L=45pn See Note 1
T = UNIT
PARAMETER (INPUT) (OUTPUT) R =667Q,
Ta=25°C Ta=256°C SN54HC534/SN74HC534
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
1PLH CLK Any ns
tPHL
PZH oc Any ns
tpzL
1PHZ oc Any ns
tpLZ
( Cpd [ Power dissipation capacitance per flip-flop No load, TA = 25°C ] oF typ 1

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

D flip-flop signal conventions
It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs_are called Q and
those producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low
is called Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over
these pin names (PRE and CLR) if they are active-low.
In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol.
Arbitrary pin numbers are shown in parentheses.

ﬁé“—’bs (5) mm&.a (5) =
ck 2Ly e cik 2 Loe ¢

o8 lip 6 B8 ~Jip 6
— (4 ﬁa —_— __uo
CLR‘—)-bR pagﬂbs

Notice that Q and-Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators { > ) on PRE and E@ remain since these inputs are still active-low, but that the presence or absence of
the polarity indicator changes at D, Q, and Q. Of course pinb ((_)) is still in phase with the data input D, but now both
are considered active-low.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC563, SN74HC563
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® High-Current 3-State Outputs Drive Bus-Lines Directly . SNS4HC563 . . . J PACKAGE

or up to 15 LSTTL Loads
Bus-Structured Pinout

Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

Dependable Texas Instruments Quality and Reliability

description

These 8-bit latches feature three-state outputs designed specifi-
cally for driving highly capacitive or relatively low-impedance
loads. They are particularly suitable for implementing buffer
registers, 1/0 ports, bidirectional bus drivers, and working
registers.

The eight latches are transparent D-type latches. While the
enable (C) is high the Q outputs will follow the complements of
data (D) inputs. When the enable is taken low the outputs will be
latched at the inverses of the levels that were set up at the D
inputs.

An output-control input can be used to place the eight outputs in
either a normal logic state (high or low logic levels) or a high-
impedance state. In the high-impedance state the outputs
neither load nor drive the bus lines significantly. The high-
impedance state and increased high-logic level provide the
capability to drive the bus lines in a bus-organized system
without need for interface or pull-up components.

The output control (OC) does not affect the internal operation of
the latches. Old data can be retained or new data can be entered
while the qutputs are in the high-impedance state.

The SN54HC563 is characterized for operation over the full

military temperature range of -55°C t0 125°C. The SN74HC563  jogic symbol
is characterized for operation from -40°C to 85°C.
Oc—-‘Lh‘EN
FUNCTION TABLE c {11) ™
{Each Latch)
INPUTS 1 r
ENABLE OUL_PUT 1w-2_fip > [ LY
oC ¢ D 203 ~ 18 5
T A _H T ap4L ﬂga
L H L 40— ::2; 4a
L L X Qp 5D {6} 50
H X X z eni7 () 5
(8) {13) __
7D 7Q
8D (9) (12) 8a

SN74HCE63 . ..J OR N PACKAGE
(TOP VIEW)
(Yig v Vee
b2 1Q
203 2
3p[]e 3a
4p([s 4Q
5D[]e 50
6D []7 60
70[s 70
8D [ 8Q
GND 1o c
SN54HC563 . . . FH OR FK PACKAGE
SN74HC563 . .. FH OR FN PACKAGE
(TOP VIEW)

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.
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‘ TYPES SN54HC563, SN74HC563
- OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN54HC563 SN74HC563
MIN _NOM MAX | Min _Nom max | UNT
tw Pulse duration, enable C high ns
tsu - Setup time, data before enable C! ns
th Hold time, data after enable Ct ns

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

ZCC::VF' VCC=45V 1065V,
FROM T0 L=%5pF. See Note 1 :
PARAMETER = ee Note T
{INPUT) {ouTPUT) Ry = 6670, UNI
Ta=25°C Ta =26°C SN54HC563SN74HC563
MIN. TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
t —
PLH 0 Q ns
tPHL
t
PLH c Any . ns
tPHL
t —
PZH ocC Any ns
tpzL
t . —
PHZ ocC Any ns
vz
[ Cpd [ Power dissipation capacitance per latch No load, TA = 25°C pF typ |-

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

D latch signal conventions

It is Tl practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and
those producing complementary data are called Q. An input that causes a Q output to go high ora a output to go low
is called Preset; an input that causes a Q outputtogo highoraQ output to go low is called Clear. Bars are used over
these pin names (PRE and CLR) if they are active-low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol.
Arbitrary pin numbers are shown in parentheses.

PRE U S CLRmb R —
2) (5) Q 2) E (5) G
[+ (] [ c1
(3) 5 (3)
D 1D 6) — D—~—I=~1D 6
@ I { )0 ) (6) a
CLR —I=xJR PRE I~ g

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators () on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of
the polarity indicator changes at D. Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both
are considered active-low.
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TYPES SN54HC564, SN74HC564
HIGH-SPEED OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
CMOS LOGIC WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® High-Current 3-State Inverting Outputs Drive Bus-Lines SN54HC564 . . . J PACKAGE
Directly or up to 15 LSTTL Loads SN74HC564 ... J OR N PACKAGE
(TOP VIEW)

Bus-Structured Pinout

. . . oc [+ U] v
Package Options Include Both Plastic and Ceramic J cc
Chip Carriers in Addition to Plastic and Ceramic DIP. 0[]z 19[]10
ip Carriers in ition to Plastic and Ceramic s 20 s 18[] 28
® Dependable Texas Instruments Quality and Reliability 3D (4 17[] 3Q
4p([ds 1e[]4Q
description 5D (e 15[] 5Q
) ) ) 60 []7 18] 60
These 8-bit registers feature inverting three-state outputs de- 7D E g 13[] 7@
signed specifically for bus driving. They are particularly suitable 8D E 9 12[] 8d
fon" implementing' buffer. registers, 1/0 ports, bidirectional bus GND E‘O 1] cLK
drivers, and working registers.

The eight-bit edge-triggered D-type flip-flops enter data on the

low-to-high transition of the clock. SN54HC564 . .. FH OR FK PACKAGE

SN74HC564 . .. FH OR FN PACKAGE
The output control does not affect the internal operation of the (TOP VIEW)
flip-flops. Old data can be retained or new data can be entered
while the outputs are in the high-impedance state.

The SN54HC564 is characterized for operation over the full
n military temperature range of -55°C to 125°C. The SN74HC564

is characterized for operation from -40°C to 85°C.

FUNCTION TABLE

(EACH FLIP-FLOP) logic symbol

INPUTS OUTPUT

OC CLK D a o¢ ) EN

L 1)

T SR Y cLk ——Pc1

L L X Qo

H X X] 2 . -
b (3) 2 D (18) a
2D ——] WZG
30 ((:; C e 22
40—6) s 42
50—7—- " 50
GD———( ) =-——( ) e}
o i 0
80— Pm—— 80

Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
See Table |ll, page 2-5.
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TYPES SN54HC564, SN74HC564
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN54HC564 SN74HC564
MIN _NoM  MAX | min_Nom  max | UN'T
felock Clock frequency MHz
tw Pulse duration CLK high ns
CLK low
tsu Setup time, data before CLK! ns
th Hold time, data after CLK! ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
‘éCC::‘;' Vec=45V1055V,
FROM T0 L=45ph See Note 1
AMETER = e UNIT
PARAM (INPUT) {OUTPUT) R =6670,
TA=25°C TA-25°C  |SN54HC564 SN74HC564
MIN TYP MAX|MIN TYP MAX| MIN MAX |MIN MAX
fmax MHz
1
PLH cLK Any ns
tPHL
[ —
FZH ocC Any ns
tpzL
1 —
PHZ oC Any ns
tpLZ
[ Cpd | Power dissipation capacitance per flip-flop [ No load, Ta = 25°C pF typ

NOTE 1: Far load circuit and voltaae waveforms. see naae 1-14.

D flip-flop signal conventions

Itis T! practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and
those producing complementary data are called Q. An input that causes a Q output to go highora Q outputto go low
is called Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over

these pin names (PRE and CLR) if they are active-low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol.

Arbitrary pin numbers are shown in parentheses.

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators (=) onPREand CLR remain since these inputs are still active-low, but that the presence or absence of
the polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both

sae (1
PRE ub‘s (5)
2) — ¢
CLlK —=C1
o8B |ip 6) =
— (4) ~_—Q
CLR —I=4R

are considered active-low.

' mmb R (5) a
cik 2 c1
—D‘:’_)b 10 6)
pngm_)b S a
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC573, SN74HC573
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® High-Current 3-State Outputs Drive Bus-Lines Directly

SN64HC573 . . . J PACKAGE
SN74HC573 ...J OR N PACKAGE

orup to 15 LSTTL Loads

(TOP VIEW)
® Bus-Structured Pinout
® Package Options Include Both Plastic and Ceramic ?SE; Vf;’%‘{gc
Chip Carriers in Addition to Plastic and Ceramic DIPs 20(]3 ‘8% 2Q
. o 30+ 17030
® Dependable Texas Instruments Quality and Reliability 2005 4
L. sp(ls  1s{0sa
description ep([d7 14[J6Q
s 13[]7a
These 8-bit latches feature three-state outputs designed specifi- ;g E 9 ‘2% 8Q
cally for driving highly capacitive or relatively low-impedance GNo[Jio niJc

loads. They are particularly suitable for implementing buffer
registers, 1/0O ports, bidirectional bus drivers, and working
registers.

The eight latches are transparent D-type latches. While the
enable (C) is high the outputs (Q) will respond to the data (D)
inputs. When the enable is taken low the outputs will be latched
to retain the data that was set up.

An output-control input can be used to place the eight outputs in
either a normal logic state (high or low logic levels) or a high-
impedance state. in the high-impedance state the outputs
neither load nor drive the bus lines significantly. The high-
impedance state and increased drive provide the capability to
drive the bus lines in a bus-organized system without need for
interface or pull-up components.

The output control (OC) does not affect the internal operation of
the latches. Old data can be retained or new data can be entered
while the outputs are at high impedance.

The SN54HC573 is characterized for operation over the full
military temperature range of -565°C to 125°C. The SN74HC573
is characterized for operation from -40°C to 85°C.

SN54HC573 ... FH OR FK PACKAGE
SN74HCS573 ... FH OR FN PACKAGE
(TOP VIEW)

logic symbol
: [ LN P
FUNCTION TABLE 1)
(EACH LATCH) ¢ “
—1 r (19)

INPUTS | urput w2 _fiv & v 1a
ENABLE a -2 ey 20
0C C D 30 :;: e 2
40—t 4Q
L H H H o8] 08 o
L H L L 0. n (14} 80
L L X QO . {8) (13} 70
H X X z sp—2 2 5

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.
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TYPES SN54HC573, SN74HC573
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN64HC573 SN74HC573
MIN NOM MAX | MIN NOM MAX | UNIT
tw Pulse duration, C high ns
tsy Setup time, data before enable Ct ns
th Hold time, data after enable Ct ns

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)

ZCCZ:‘;' VeC=45Vt05.5V,
FROM T0 L=ssph See Note 1
PARAMETER (INPUT) (OUTPUT) Ry = 6670, UNIT
Ta=25°C Ta=256°C ISN54HC573|SN74HC573
MIN TYP MAX [MIN TYP MAX| MIN MAX| MIN MAX
'PLH D Q ns
tPHL
t
PLH Cc Any ns
PHL
t —
FZH [o]o Any ns
tpZL :
t pu—
PHZ ocC Any ns
tpL2
I de | Pawer dissipation capacitance per latch No load, Tp = 25°C pFtyp I

NOTE 1: For load circuit and voltage waveforms, see page 1-14,

D latch signal conventions

it is Tl practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and
those producing complementary data are called Q. An input that causes a Q output to go high or a G outputto go low
is called Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over
these pin names (PRE and CLR) if they are active-low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol.
Arbitrary pin numbers are shown in parentheses.

pRE Mg 51 o emill=fp - | 6 5
c‘z)—c1 cﬁ’_—m
(3) 5 13)
_D-—1D ® 5 D -—I=1D (s)o
CLR“—)bn ﬁﬁ(_q_'_b.ls

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators (c=.) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of
the polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both
are considered active-low.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC574, SN74HC574

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

High-Current 3-State Noninverting Outputs
Drive Bus-Lines Directly or up to 15 LSTTL Loads

Bus-Structured Pinout

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality
and Reliability

description

These 8-bit registers feature three-state outputs designed
specifically for bus driving. They are particularly suitable
for implementing buffer registers, 170 ports, bidirectional
bus drivers, and working registers.

The eight edge-triggered D-type flip-flops enter data on
the low-to-high transition of the clock.

The output-contro! does not affect the internal operation
of the flip-flops. Old data can be retained or new data can
be entered while the outputs are in the high-impedance
state.

The SN54HC574 is characterized for operation over the
full military temperature range of -55°C to 125°C. The
SN74HC574 is characterized for operation from -40°C to
85°C.

FUNCTION TABLE
(EACH FLIP-FLOP)

INPUTS OUTPUT
OC ClK D Q
L t H H
Lot L
L L X Qo
H X X z ’

SN54HC574 . .. J PACKAGE
SN74HC574 ...J OR N PACKAGE

{TOP VIEW)
O——CE 1 UZO:'VCC
2 19010
203 1820
{04 17{]J30
4ap[js 16[Jaa
50[js 15[]sQ
60[]7 14[Js6a
o[s 13[]7a
sD[Jo 12[]sa

GND[J10 MM[JCLK

SN54HC574 . .. FH OR FK PACKAGE
SN74HC574 ... FH OR FN PACKAGE
{TOP VIEW) N

logic symbol

O—Cﬂ-bhEN
oLK (11) Pm
| C
ap-2 1D o [ BT
2042 :15; 20
5 ey 20
T sy 40
5D 5Q
oL i) 6o
8|

7. 70
ap2 (LTI

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.
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TYPES SN54HC574, SN74HC574
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

timing requiremehts {supplement to recommended operating conditions)

SN54HC574 SN74HC574
MIN _NOM MAX | MIN Nom max | UNIT
felock Clock frequency MHz
tw Pulse duration gti :::’h ns
tsu Setup time, data before CLK! . ns
th Hold time, data after CLK! ns

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted) .

XCCZ:‘;' Vec=45Vt05.5V,
FROM TO L=95 pr. See Note 1 :
PARAMETER = NIT
(INPUT) {OUTPUT) R = 6670, v
Ta=25°C Ta=25°C SN54HC574/SN74HC574|
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax . MHz
1
PLH CLK Any - ns
tPHL
Y —
PZH ocC Any ns
tPZL
t —
PHZ oc Any ns
tpLZ
L Cpd | Power dissipation capacitance per flip-flop No load, Ta = 25°C pF typ

Note: 1. For load circuit and voltage waveforms, see page 1-14.

D flip-flop signal conventions

It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and
those producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low
is called Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over
these pin names (PRE and CLR) if they are active-low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol.
Arbitrary pin numbers are shown in parentheses.

pRE Ml 5 ‘ e M R 5) —
@ ( ’0 2 . (5) 5
CLK —>C1 CLK—pC1
(3) 5 13)
p=__110 _ D =I=~{1D 6
— (4) ﬂo — (4) AQ
CLR ~—I=={R PRE Sit=ls

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators (= ) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of
the polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both
are considered active-low.
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HIGH-SPEED TYPES SN54HC590, SN74HC590
CMOS LOGIC 8-BIT BINARY COUNTERS WITH 3-STATE OUTPUT REGISTERS

D2684, DECEMBER 1982

8-Bit Counter with Register SNB4HC590 . .. J PACKAGE
B . SN74HCS590 ...J OR N PACKAGE
High-Current 3-State Parallel Register Outputs (TOP VIEW)

Can Drive up to 15 LSTTL Loads

. ag[1 Uie vee
® Counter Has Direct Clear acf]z  15010a
® Package Options Include Both Plastic and op{ds 140G
Ceramic Chip Carriers in Addition to Plastic 0e[Js4  13]]JRcK
and Ceramic DIPs Qr[]s  12{] CCKEN
® Dependable Texas Instruments Quality gﬁ E ?/ :; % %
and Reliability ano (s 9 rco
description
These devices each contain an 8-bit binary counter
that feeds an 8-bit storage register. The storage
register has parallel outputs. Separate clocks are
provided for both the binary counter and storage
register. The binary counter features a direct clear
input CCLR and a count enable input CCKEN. For
cascading a ripple carry output RCO is provided. For chip carrier information,
Expansion is easily accomplished by tying RCO of contact the factory
n the first stage to CCKEN of the second stage, etc.
Both the counter and register clocks are positive-
edge triggered. If the user wishes to connect both
clocks together, the counter state will always be one
count ahead of the register. Internal circuitry pre-
vents clocking from the clock enable.
The SN54HC590 is characterized for operation over
the full military temperature range of -55°C to
125°C. The SN74HC590 is characterized for opera-
tion from -40°C to 85°C. ) logic symbol
FELLL] SN P
rek b ¢,
: CTR8
ceREN -2 NI 64
cek-M_ B3 cT=25244 AP 5
cerR 19N er -0
1 rzo D 3Vr (15) Qaa
1) qq
2)_q.
B) o
4) Qe
. {5) Qe
6)_ag
7 oy

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table II!, page 2-5.
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TYPES SN54HC590, SN74HC590
8-BIT BINARY COUNTERS WITH 3-STATE OUTPUT REGISTERS

timing requirements (supplement to recommended operating conditions)

SN54HC590 SN74HC590
MIN NOM MAX | MIN _Nom  max | UNIT

felock Clock frequency, CCK or RCK MHz
tw " Pulse duration CCK or RCK high or low ns

CCLR low

CCKEN low before CCK!
tsy Setup time CCLR high (inactive) before CCK1 ns

CCK1 before RCKt

1This setup time ensures the register will see stable data from the counter outputs. The clocks may be tied together in which case the register state will be one

clock pulse behind the counter.

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
Vee=5V. Vec=45V1055V,
PARAMETER FROM T0 Lo CL=50pF uNIT
(INPUT) (OUTPUT) Rp=Note 2,
Ta=25°C TA=25°C _ |SN54HCB90|SN74HC530
MIN TYP MAX |MIN TYP MAX | MIN MAX| MIN MAX n

fmax CCK or RCK MHz
'PLH CceKt RCO ns
tPHL :
tPLH CCLR! RCO ns
'PLH RCK! Q ns
tPHL
1PZH G a ns
tpzL.
'PHZ Gt Q ns
tpLz
Cpd ] Power dissipation capacitance No foad, Tp = 25°C l pF typ

'NOTES: 1. For load circuit and voltage waveforms, see page 1-14,
2. Cy =15 pF and Ry_= 2 k2 far RCO output;
Cy =45 pF and R|_= 6670 for Q outputs.
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HIGH-SPEED  TYPES SN54HC592, SN54HC593, SN74HC592, SN74HC593

CMOS LOGIC

8-BIT BINARY COUNTERS WITH INPUT REGISTERS

02684, DECEMBER 1982

® Parallel Register Inputs ("HC592)

@ Parallel 3-State |/ 0: Register Inputs/Counter

Outputs ('"HC593)
@ Counter Has Direct Overriding Load and Clear

® High-Current Outputs Can Drive up to
15 LSTTL Loads ("HC593)

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality
and Reliability

description

The 'HC592 consists of a parallel input, 8-bit storage
register feeding an 8-bit binary counter. Both the
register and the counter have individual positive
edge-triggered clocks. In addition, the counter has
direct load and clear functions. Expansion is easily

accomplished by connecting RCO of the first stage to
the count enable of the second stage, etc.

The 'HC593 has all the features of the ‘HC592 plus
3-state I/0, which provides parallel counter outputs.

The SN54HC592 and SN64HC593 are characterized
for operation over the full military temperature range
of -565°C to 125°C. The SN74HC592 and
SN74HC593 are characterized for operation from
-40°C to 85°C.

SN54HC592 . ..J PACKAGE
SN74HC592 .. .J OR N PACKAGE

(TOP VIEW)

8 [Jr Uhe[] vee
cz2 1s50A
o([js 14[JCLOAD
e[sa 13JRcK
F[s 12[] CckeN
(e mn[Jeex
H[]7 0[] Cctr
GND 8 9[TRco

SN54HC592 . .. FH OR FK PACKAGE
SN74HC592 ... FH OR FN PACKAGE
(TOP VIEW)

NC — No internal connection

SN54HC593 . .. J PACKAGE
SN74HC593 ...J OR N PACKAGE
(TOP VIEW)

aap [ U20]] vee

B/ag[Jz 18]G
c/ac]s 18[18
o/ap{]4  17{]RCKEN
e/qg[]s  18[JRck
F/Qp[]J6  15[] CCKEN
G/ag[]7  14[] CCKEN
Hay[]s 13[]CcK
CtoAb [Jo  12[] CCR
GNo[J1o  11[]RCO

SNB4HC593 . . . FH OR FK PACKAGE
SN74HC593 . .. FH OR FN PACKAGE
~ (TOP VIEW)
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TYPES SN54HC592, SN54HC593, SN74HC592, SN74HC593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

logic symbols

'HCE92 ‘HC693
o) CTR8 {19) >1 CTR8
CCLR ——I>{ cT=0 8
zeRen 02 o3 g Lo ENe
11 9)
ccK 3+ CT=255 f~ ™
ctoAs 14 >cz Reo cerAt2 = et h
| (15) >1
(13) l CCKEN ——rof
RCK ——> C1
1> o coRen 4L G4
(15) 1) ——
A 1D CT = 255 [~——— RCO
g 20 ccK %—?i—> a+
c 2 Cloab —={c3
3)
D
e RCKEN %5‘61 :
¢ 8 RCK ——5 1c2
(6) 4 : [ J
s 7) AlQ o 2D [
A +
H 0| o 85 3D 25
B/Qg Q"—
coc 242
D/Cp 15, 4>=
E/Qg (—s)ﬂ-b—
F/Qg +(7)
G/Qg —0——(8)
H/QH —4P—]
Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
'HC592: See Table IV,page 2-6.
'HC593: See Table I, page 2-5.
timing requirements (supplement to recommended operating conditions)
SN54HC’ SN74HC’ NIT
: MIN _NOM _MAX | MIN NOM MAX | Y
fclock Clock frequency, CCK or RCK MHz
CCK or RCK high or low
tw Pulse duration CCLR low ns
CLOAD low
CCKEN low before CCK
N Setup time {see Note) CCLR high (inactive) before CCKt ns
su P ©'€" IRCK1 before CCKI
Data A thru H before RCK!
th Hold time ns

NOTE: The RCK! to CCKt setup time ensures the counter will see stable data from the register outputs.

TEXAS INSTRUMENTS
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TYPES SN54HC592, SN54HC593, SN74HC592, SN74HC593
8-BIT BINARY COUNTERS WITH INPUT REGISTERS

'HC592 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

.

ZCC::‘Q Vee=45Vt05.5V,
FROM TO L=15pF CL=50pF
PARAMETER - UNIT
{INPUT) (OUTPUT) RL=2kQ,
Ta=25°C TA=25°C  |SNBAHC592SN74HC592
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
T CCK or RCK MHz
'PLH ekt RCO ns
tPHL
{PLH TLOAD! RCO ns
tPHL
tPLH CCLRI RCO ns
1PLH RCK! RCO ns
tPHL
Cod Power dissipation capacitance No load, Ta = 25°C I pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

‘HC593 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

ZCC::VF' Vec=45V1055V,
FROM TO L=85pF. See Note 1
PARAMETER (INPUT) (OUTPUT) R - 6670, UNIT
Ta=25°C TA=25°C |SN54HC593]SN74HC593
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX

fmax CCK or RCK MHz
1PLH ceKt aQ ns
tPHL
1PLH CLOAD! ns
tPHL
tPHL CCri Q ns
tPZH Gt a ns
tPzL
tPZH Gl Q ns
tpzL
1
PHZ G! Q ns
tpLZ
1] —
PHZ Gt Q ns
pLz
1 -
PLH CeKt RCO ns
tPHL
1PLH CTOAD! RCO ns
tPHL
tPLH CCLR!I RCO ns
'PLH RCK! RCO ns
1PHL

r Cpd l Power dissipation capacitance No load, Ta = 25°C [ pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC594, SN74HC594
8-BIT SHIFT REGISTERS WITH OUTPUT REGISTERS

HIGH-SPEED
CMOS LOGIC

SN64HC594 . .. J PACKAGE

® 8-Bi ial-in, Parallel-Out Shift Registers
8-Bit Serial-In, Pa 9 SN74HC594 . ..J OR N PACKAGE

With Storage

(TOP VIEW)
© Independent Dire.ct-Ovarriding Clears On Shift g (7 76 Vee
And Storage Registers acO2 150 ca
® Independent Clocks for Both Shift and Storage ap []3  14{] SER
Registers e [J4 13[] RCR
or s 12[] Rek
® High-Current Qutputs Can Drive up to 15 ag s 117 smck
LSTTL Loads ay []7 10[] SRCLR
Gno (s 9[] ay

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs SN64HC594 . . . FH OR FK PACKAGE

SN74HC594 ... FH OR FN PACKAGE

® Dependable Texas Instruments Quality (TOP VIEW)

and Reliability

description

These devices each contain an B-bit serial-in, parallef-out
shift register that feeds an 8-bit D-type storage register.
Separate clocks and direct-overriding clears are provided
on both the shift and storage registers. A serial output
(QH’) is provided for cascading purposes.

Both the shift register and storage register clocks are
positive-edge triggered. If the user wishes to connect both
clocks together, the shift register will always be one clock.
pulse ahead of the storage register.

NC — No internal connection

The parallel outputs (QA thru Q) have high-current
capability; output Qp'is a standard output.

logic symbol
The SN54HC594 is characterized for operation over the

full military temperature range of -556°C to 126°C. The T AL
SN74HC594 is characterized for operation from -40°C to rek 12k
85°C. SRG8
srerA e 5
SRCK ———_>‘c1/—- 'J
ser 24_Mp o D3 “(i’: aa
@ %8
Qc
(3)
Qp
[C] Q
—— Cg
()
oF
(6)
26
20 D3 QH
(9) o

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lll, page 2-5.
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TYPES SN54HC594, SN74HC594
8-BIT SHIFT REGISTERS WITH OUTPUT REGISTERS

timing requirements (supplement to recommended operating conditions)

SN54HCE94 SN74HC594
MIN NOM  MAX MIN NOM MAX UNIT

fclock Clock frequency, RCK or SRCK MHz
tw Pulse duration RCK or SRCK high or low ns

SRCLR low

SRCLR high {inactive)} before SRCKt
tsu Setup time RCLR high (inactive) before RCK! ns

SER data before SRCK!

SRCK! before RCK! (see note)
th Hold time SER after SRCK! ns

NOTE: This setup time ensures the register will see stable data from the shift-register outputs. The clocks may be connected together in which case the

storage register state will be one clock pulse behind the shift register.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\écc::\;- Vcc=45V1toB5V,
. FROM TO L= 1o PpF. See Note 1
- IT
PARAMETER {INPUT) (OUTPUT) Rp=2k0, N
Ta = 25°C TA=26°C |SN54HC594[SN74HC594]
MIN TYP MAX|MIN TYP MAX| MIN MAX|[MIN MAX
fmax RCK or SRCK MHz
1
PLH SRCK ay ns
tPHL
tPLH
RCK QA thru Q| ns
PHL AT
. SRCLR Qn e
PHL RCLA Qa thru QY
Cpd Power dissipation capacitance No load, TA = 26°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED

TYPES SN54HC595, SN74HC595

CMOS LOGIC 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUT REGISTERS

D2684, DECEMBER 1982

® 8-Bit Serial-In, Parallel-Out Shift
Registers with Storage

o High-Curreni 3-State Outputs Can Drive
up to 15 LSTTL Loads

® Shift Register Has Direct Clear

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality
and Reliability '

description

These devices each contain an 8-bit serial-in, parallel-out shift
register that feeds an 8-bit D-type storage register. The storage
register has parallel 3-state outputs. Separate clocks are pro-
vided for both the shift register and the storage register. The
shift register has a direct-overriding clear, serial input, and
serial output pins for cascading.

Both the shift register and storage register clocks are positive-
edge triggered. If the user wishes to connect both clocks
together, the shift register state will always be one clock pulse
ahead of the storage register.

The SN54HCS595 is characterized for operation over the full
military temperature range of -565°C to 125°C. The SN74HC595
is characterized for operation from -40°C to 85°C.

logic symbot

SN54HC5956 . . . J PACKAGE
SN74HC596 .. .J OR N PACKAGE

SN64HC595 . . . FH OR FK PACKAGE
SN74HC595 ... FH OR FN PACKAGE

& {13)

EN3
RCK EL_> c2
SRG8
sretr U0 g
SRCK an >C1/—r i

ser8_Mo 20> 3V (1(?1)
(2)
(3)
(4)
(5)
(6)
20D 3V 7
Pin numbers shywn are for J and N packages. 9)

{TOP VIEW)
ag{1 Ure Vee
ac[]2 1s5Joa
ap[]as  t4[JsER
ee[Js 130G
ae[]s 12[JRck
ag[]s  11[JsRck
ay[]7 10[JSRCIR
GND[8 s[]ay

(TOP VIEW)

NC — No internal connection

Qa
Qg
Qc
Qp
Qg
Qr
Qg
QH
Qy’

maximum ratings, recommended operating conditions, and electrical characteristics

See Table lil, page 2-5.

PRODUCT PREVIEW
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TYPES SN54HC595, SN74HC595
8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUT REGISTERS

timing requirements (supplement to recommended operating conditions)

SN64HC595 SN74HC596
MIN _NOM MAX | MIN _Nom  max | UNT

fclock  Clock frequency,RCK or SRCK R MHz
tw Pulse duration RCK or SRCK high or low ns

SRCLR low

SRCLR high (inactive) before SRCKt
tsu Setup time " SER data before SRCKt ) ns

SRCK! before RCKtf
th Hold time SER data after SRCKt ns

1This setup time ensures the register will see stable data from the shift-register outputs. The clocks may be connected together in which case the storage
register state will be one clock pulse behind the shift register.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
‘écc ;5‘v,2 Vec=4.6V106.5V,
FROM TO L= Note £, See Note 1
PARAMETER =
(INPUT) (OUTPUT) RL=Note 2, NI
© Ta=26°C TA=26°C |SN54HC595/SN74HC595
MIN TYP MAX|MIN TYP MAX|MIN MAX| MIN MAX
fmax RCK or SRCK . . MHZ
1
PLH SRCK ay’ ns
tPHL
PHL SRCLR Qy' ns
tPLH
RCK QA thru Q ns
PHL A H
PZH &
G QA thru Q ns
tPZL A H i
tPHZ =
G QA thru Q ns
tPLz A H
r Cpd Power dissipation capacitance No load, TA = 256°C | pF typ j
NOTES: 1. For load circuit and voltage waveforms, see page 1-14.
2.C =16 pF and R = 2 kQ2 for Qy- output;
'CL =45 pF and R|_= 6670 for Qa thru Qy outputs.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC597, SN54HC598, SN74HC597 , SN74HC598
8-BIT SHIFT REGISTERS WITH INPUT LATCHES

D2684, DECEMBER 1982

8-Bit Parallel Storage Register Inputs ("HC597)

Parallel 3-State I/ 0, Storage Register Inputs,
Shift Register Outputs ("lHC598)

High-Current 3-State Outputs Can Drive
up to 15 LSTTL Loads ('"HC598)

Shift Register Has Direct Overriding Load
and Clear

Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality
and Reliability

description

The 'HC597 consists of an 8-bit storage latch feeding a
parallel-in, serial-out 8-bit shift register. Both the storage
register and shift register have positive-edge triggered
clocks. The shift register also has direct load (from storage)
and clear inputs.

The 'HC598 has all the features of the "HC597 plus 3-state
170 ports that provide parallel shift register outputs.
The ‘HC598 also has multiplexed serial data inputs.

The SN54HC597 and SN54HC598 are characterized for
operation over the full military temperature range of
-55°C to 125°C. The SN74HC597 and SN74HC598 are
characterized for operation from -40°C to 85°C.

SN54HC597 . .. J PACKAGE
SN74HC597 ...J OR N PACKAGE

{TOP VIEW)
8 11 Us[Jvee
cdz 11s0A
p[]s 14]ser
E[la  13[]SALOAD
FOs 12[]Rex
G[Je 11[JsRrex
H[]? 10]]SRCIR
GND 8 s on

SN64HC597 ... FH OR FK PACKAGE
SN74HC597 ... FH OR FN PACKAGE
(TOP VIEW)

SN54HCES8 .. .J PACKAGE
SN74HC598 ...J OR N PACKAGE
{TOP VIEW)

asap [J1 U200 vee

8/0g [J2 19[]Jos
c/ac a3 18 sero
o/ap [Ja  17{]sErmt
e/qe [Js 18]G
F/ar [(J6 15[ RcK
G/ag {]7  14[] SRCKEN
H/ay [J8  13[]sRck
SRLOAD []®  12[]SRCLR
Gho (10 11Joy

SNB4HC598 . . . FH OR FK PACKAGE
SN74HC598 . .. FH OR FN PACKAGE
(TOP VIEW)

p/op[l4 18(] sero
€/Qe[}5 17 [ sert
F/Qe[]6 160G

G/Qg[17 15 (] RCK

H/Qu[]8 14 [} SRCKEN

[Jo

SRLOAD

NC — No internal connection

This inf ion on a
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TYPES SN54HC597, SN54HC598, SN74HC597 , SN74HC598
8-BIT SHIFT REGISTERS WITH INPUT LATCHES

logic symbols

‘HC597 ‘HC598
SRG8 SRG8
SRerR 0] g L LU N
POLL I A Y srerR 12 el
sAToAD 3] c2 sroRen 14l _dga
(12 SRCK D acs/a —»
RCK—=—P> C1 I —_
ﬁc . sm.om%h c3
sedl 135 RCD'; (19) :‘1:2
AL rro 20 .
L serolS e >
c- SER1 ‘:;7’ 1,50
) ‘34’ AIOA-Q’-C 2D . z
g4 @ V6.4
-8 8/0g 20 0 >
-2 V7,14 271
H . 9) Qe c/oc.(i*p_
. D/QD“_)‘.._
£/0g -5l o
F/ap-Sl e
6/0g-{1 ¢
. HioH (8) =
n : vasas |0 Y ang,
Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
'HC597: See Table IV, page 2-6.
'HC598: See Table Ill, page 2-5.
timing requirements (supplement to recommended operating conditions)
SNB4HC’ SN74HC’ NIT
MIN NOM MAX MIN NOM MAX v
fclock  Clock frequency, RCK or SRCK MHz
RCK or SRCK high or low
tw Pulse duration | SRCLR low ns
SRLOAD low
SRCKEN low before SRCK1
Setun time SRCLR high (inactive) before SRCK!
U e :me) RCKT before SRCKI ns
SER data before SRCKt
Data A thru H before RCKt
th Hold time ns

NOTE: The RCK t before SRCK! setup time ensures that the shift register will see stable data coming from the input register.
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TYPES SN54H0597, SN54HC598, SN74HC597 , SN74HCH98
8-BIT SHIFT REGISTERS WITH INPUT LATCHES

‘HC597 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

\écc::VF- VeC=45Vto55V,
FROM TO L=Topr CL=50pF
PARAMETER = UNIT
{INPUT) {OUTPUT) AL=2 kO,
Ta=25°C TA=26°C |SN54HC597|SN74HC597
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
fmax RCK or SRCK MHz
t
PLH SRCK! o ns
tPHL
t J—
PLH SRLOAD! ey ns
tPHL
tPHL SCLRI Qy- ns
1
PLH RCK! ' ns
tPHL
| Cpd Power dissipation capacitance No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

*HC598 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

. ‘écc;S‘Vi Vec=45Vto55V,
FROM TO L="Note . See Note 1
- NIT
PARAMETER (INPUT) (OUTPUT) RL=Note 2, u
Ta=256°C TA=25°C |[SN54HC598]SN74HC598
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX

fmax RCK or SRCK MHz
t
FLH SRCK! o ns
tPHL
IPLH SRLOAD! oy ns
tPHL
tPHL SRCLRI Qy’ ns
t
PLH RCK! Qp ns
tPHL
1]
PLH SRCK! Qa thru Qy ns
tPHL
t, ——m
PLH SRLOAD! Qa thru Qy ns
tPHL
tPHL SRCLR! QA thru QH
tpzH =

Gl Qa thru Q ns
tpzZL A H
tPHZ =

Gt QA thru Q ns
tPLZ A H
Cpd [ Power dissipation capacitance No load, TA = 25°C pF typ

NOTES: 1. For load circuit and voltage waveforms, see page 1-14.
2. C =15 pF and R_= 2 kQ for Qi output;
€ =45 pF and R = 667Q for QA through Qy outputs.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC620, SN54HC623, SN74HC620, SN74HC623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

Bus Transceivers in High-Density 20-Pin DIPs and also

SN54HC’...J PACKAGE

Plastic and Ceramic Chip Carriers SN74HC’...J OR N PACKAGE
e (TOP VIEW)
Lock Bus-Latch Capability
Choice of True or Inverting Logic Ggas [J1 U2 Vee
A1z 19JGea
High-Current 3-State Outputs Can Drive up to A2 []3 18] B1
15 LSTTL Loads a3 [a 17[] B2
Dependable Texas Instruments Quality and Reliability A4 s 16]] B3
. A5 [is  1s[]B4
A6 []7 1a[] 85
DEVICE LOGIC A7 []s 13[]B6
‘HC620 Inverting A8 o 12(]B7
‘HC623 True GND [Jio  11[] B8
description
These octal bus transceivers are designed for asynchronous SNS4HC’ ... FH OR FK PACKAGE
two-way communication between data buses. The control func- SN74HC'...FH OR FN PACKAGE
tion implementation allows for maximum flexibility in timing. (TOP VIEW)
These devices allow data transmission from A bus to the B bus ‘:t‘ p 2 8|g
or from the B bus to_the A bus depending upon the logic levels at —T
the enable inputs (GBA and GAB). 3 212078
. . ) ! A3[]4 18] B1
The enable inputs can be used to disable the device so that the A4 ls 17082

buses are effectively isolated.

The dual-enable configuration gives these devices the capability
to store data by simultaneous enabling of GBA and GAB. Each
output reinforces its input in this transceiver configuration.
Thus, when both control inputs are enabled and all other data
sources to the two sets of bus lines are at high impedance, both
sets of bus lines (16 in all) will remain at their last states. The
8-bit codes appearing on the two sets of buses will be identical
for the '"HC623 or complementary for the '"HC620.

The SN54HC620 and SN54HC623 are characterized for opera-
tion over the full military temperature range of -55°C to 125°C.
The SN74HC620 and SN74HC623 are characterized for opera-
tion from -40°C to 85°C.

FUNCTION TABLE

A5 []6
A6 (]7
A7([]s

16 [} B3
15 (| B4
14 [} B5

ENABLE INPUTS OPERATION
GBA GAB ‘HC620 ‘HC623
L L B data to A bus B data to A bus
H H A data to B bus A data to B bus
H L Isolation Isolation
L H Edata to A bus, B data to A bus,
A data to B bus A data to B bus

PRODUCT PREVIEW
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TYPES SN54HC620, SN54HC623, SN74HC620, SN74HC623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbols

‘HC620 ‘HC623
EBAM EN1 gea 1 ey
GAB il EN2 cas L EN2
(2) 1 L (18) 2) 1 L {18}
Al —ge4{V 1 < B Al v1 4 B1
a2 Ve L2y a2 ERELY L
L] | ™ ]
4) 16} 4) 16)
A3 .[: < 83 A3 —t: < 83
15
A4 (5)1- | < W A4 (t"’) < ! e
a5 @ L a5 © Py
a6 Loe )3 B6 A6 (t" 3 B6
a7 Yee PRI A7 (ts) P
A8 9 m)’38 Aa(gt (‘l'l)lm

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table I, page 2-5.

'HC620 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

ZCC:: "F Vee=45Vt05.5V,
FROM TO L=45pr See Note 1
PARAMETER = UNIT
(INPUT) {OUTPUT) Ry = 6670,
Ta=25°C TA=25°C [SN54HC620{SN74HC620)
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
1
PLH A B ns
tPHL
t
PLH B, A ns
tPHL
1PZH GBA A ns
tpzZL
tPHZ GBA A ns
tPLz
‘PZH GAB B ns
tPzL
1PHZ GAB B ns
tPL2
Cpd I Power dissipation ce per trar No load, Ta = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC620, SN54HC623, SN74HC620, SN74HC623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘HC623 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

ZCCZ: ‘; Vec=46Vt066V,
FROM TO L=%b5pPF, See N
PARAMETER _ ee Note 1 NIT
(INPUT) {OUTPUT) RL=6670, v
Ta=256°C Ta=26°C N54HC623[SN74HC623|
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX

tPLH A B ns
tPHL

tPLH B A ns
tPHL

IPZH GBA A ns
tpZL

tPHZ GBA A ns
tPLZ

tPZH GAB B ns
tPZL

1

PHZ GAB B ns
tPLZ

[ Cpd I Power dissipation capacitance per transceiver No load, Tp = 26°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC640, SN54HC643, SN54HCEA5,
HIGH-SPEED : SN74HC640, SN74HC643, SN74HCE45
CMOS LOGIC OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

® Bus Transceivers in High-Density 20-Pin SNB4HC' ... J PACKAGE
DIPs and also Plastic and Ceramic Chip Carriers SN74HC’...J OR N PACKAGE
. . . (TOP VIEW)
Choice of True or Inverting Logic
® High-Current 3-State Outputs Can Drive 'i}? E;
15 LSTTL Loads
up to A2[]3
o Dependable Texas Instruments Quality A3[a
and Reliability A4(]s
DEVICE LOGIC A5[s
) i A6 (7
‘HC640 Inverting A7 E
‘HCE43 True and Inverting 8
‘HCB45 True AB 19
GND C 10
description

These octal bus transceivers are designed for asyn-

chronous two-way communication between data

buses. The devices transmit data from the A bus to SNB4HC' ... FH OR FK PACKAGE
. SN74HC’...FH OR FN PACKAGE

the B bus or from the B bus to the A bus depending (TOP VIEW)

upon the level at the direction control (DIR) input.

The enable input (G) can be used to disable the

device so the buses are effectively isolated.

The SN54HC640, SN54HC643 and SN54HCE45 are
characterized for operation over the full military
temperature range of -55°C to 125°C. The
SN74HC640,SN74HC643,and SN74HC645 are charac-
terized for operation from -40°C to 85°C.

FUNCTION TABLE

CONTROL OPERATION

INPUTS . . .

S DR HC640 HC645 HC643

L L B data to A bus B data to A bus B data to A bus

L H A data to B bus A data to B bus A data'to B bus

H X Isolation Isolation Isolation

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated *
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TYPES SN54HC640, SN54HC643, SN54HC645
SN74HC640, SN74HC643, SN74HC645
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbols

'HC640 ‘HC643 'HC646
= (19) = (19)
G o G3 G o G3 3 09 e [G3
DIR 3EN1 {BA] DIR 3 EN1 (BA] oir 1 3 €Nt [8Al
3 EN2 [AB] 3 EN2 [AB] i 3 ENZ {AB]
-] r r 9 r
(2 (18) (2) (18) (2) (18)
Al MEEY B1 Al vVi 4 B1 Al t V1 :I_ B1
22 Poe D2y un oo a2 2 B2V un o az 2 D2V un o,
(4) (16) (a) (16) (4) (16)
a5 38, LI 2 L2, Y- s (6 ba
P ba a6 2 ua as 7 ga oo
ar B, 02 o, ar B (K2 Ay 18, LI
n a8 Lo 3—”" B8 A8 —t:‘g' AL A8 —t:(g’ j“" B8

Pin numbers shown are for J and N packages

maximum ratings, recommended operating conditions, and electrical characteristics
See Table lll, page 2-5.

‘HC640 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

, ZCCZ: VF' Vec=465V1t065V,
FROM T0 L=4%pr See Note 1
PARAMETER = - UNIT
{INPUT) (OUTPUT) RL = 6670,
Ta=26°C Ta=26°C N54HCB40[SN74HC640
MIN TYP MAX|MIN TYP MAX! MIN MAX| MIN MAX
{PLH "AorB BorA ns
tPHL.
t ~
PZH G AorB ns
tpZL
1 _ g
PHZ G AorB ns
tPLz
Cpd ! Power dissipation capacitance per transceiver No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC640, SN54HC643, SN54HC645
SN74HC640, SN74HC643, SN74HC645
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘HC643 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

ZCC::‘;' Vec=45V1055V,
FROM TO L=95 pF. See Note 1
PARAMETER = UNIT
(INPUT) {OUTPUT) R =6670, ;
Ta=256°C Ta=25°C SN54HC643|SN74HC643
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
tPLH A B ns
PHL
tPLH B A ns
PHL
1PZH G A ns
tpzL
\PHZ G A ns
tpLZ
tPZH G B ns
tpZL
'PHZ G. B ns
tPLZ
Cpd Power dissipation capacitance per transceiver No load, Tp = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

‘HC645 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

e VeC=45Vto55V,
FROM TO L= P .SeeNote 1 .
PARAMETER = UNIT
A (INPUT) (OUTPUT) R = 6670,
Ta=26°C Ta=26°C |SNB4HC645(SN74HC645
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
'PLH AorB BorA ns
tPHL
tPZH G AorB ns
tpzL
t, —
PHZ G AorB ns
tpLZ
de Power dissipation capacitance per transceiver No load, To = 25°C [ pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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* TYPES SN54HC646, SN54HC648, SN74HC646, SN74HCE48

HIGH-SPEED
CMOS LOGIC

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

D2684, DECEMBER 1982

@ Independent Registers for A and B Buses
® Multiplexed Real-Time and Stored Data
® Choice of True or Inverting Data Paths

@ High-Current 3-State Outputs Can Drive
up to 15 LSTTL Loads

® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

These devices consist of bus transceiver circuits with 3-state
outputs, D-type flip-flops, and control circuitry arranged for
multiplexed transmission of data directly from the input bus or
from the internal registers. Data on the A or B bus will be
clocked into the registers on the low-to-high transition of the
appropriate clock pin (CAB or CBA). The examples below demon-
strate the four fundamental bus-management functions that
can be performed with the 'HC646 or ‘HC648.

Enable (G) and direction (DIR) pins are provided to control the
transceiver functions. In the transceiver mode, data present at
the high-impedance port may be stored in either register or in
both. The select controls {SAB and SBA) can multiplex stored
and real-time (transparent mode) data. The direction control
determines which bus will receive data when enable G is active
(low). In the isolation mode (enable G high), A data may be

_stored in one register and/or B data may be stored in the other
register.

When an output function is disabled, the input function is still
enabled and may be used to store and transmit data. Only one of
the two buses, A or B, may be driven at a time.

The SN54' family is characterized for operation over the full
military temperature range of -55°C to 125°C. The SN74' family
is characterized for operation from -40°C to 85°C.

rafr ralfe
v Pl
o L]
Ll ) @ < 111l o
o 43 »
2 2> 2
L @ @ l*r,. [}
[ Tk
Tad [
[ H [
ot g/ e
li_ll (L) Mm@y @2 22 an i3 m @2y 2 22 21y »
[ DIR CAB CBA SAS SBA G DIR CAB CBA SAB SBA DIR
L L x x x L L H x x L x x

x
x

T xxo0l

REAL-TIME TRANSFER REAL-TIME TRANSFER
BUSBTOBUS A BUSATOBUS B

Pin numbers shown are for JT and NT packages.

SN54HC' . . .JT PACKAGE
SN74HC’ ... JT OR NT PACKAGE

(TOP VIEW)
cas 1 UaaDvee
sAB[J2  23[Jcea
DR[]3  22[]sBA
A [Ja 213G
A2[]s5  20[]s1
A3[]e  19[]B2
A7 18[]es
As[]s  17[]e4
A6[9  16[]B5
A7[]10 1s[]s6
As[]11  1a[]e7
GND[]12 13[]B8

SNBA4HC' . .. FH OR FK PACKAGE
SN74HC’ ... FH OR FN PACKAGE
{TOP VIEW)
=220 883
OwnozZ>0n

/ [ G0 ) G S g e g 0 )
4 3 21 282726
Al []s 2508
A2 1] 6 2481
A3I[]7 23] B2
Ncp8 22[0nNc
Ad]e 210 s3
A5 []10 20[] B4
A1 19 Bs5

NC — No internal connection

@ o

)

2 g

@ @
m 23 @ @2 @y 3 moen @ 2
CAB CBA SAB SBA G DIR CAB CBA SAB S$BA
toox o ox X LoLox X X H
x Al x x L H x x H x

1 1

STORAGE FROM
A,B,ORAANDB

x x
TRANSFER STORED DATA
TOAORB
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TYPES SN54HC646, SN54HC648, SN74HC646, SN74HC648
'‘OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

FUNCTION TABLE
INPUTS DATA I/0t OPERATION OR FUNCTION
G DIR CAB CBA SAB SBA | A1 THRU A8 | B1 THRU B8 ‘HC646 ‘HC648
X X 1 X X X Input Not specified | Store A, B unspecified Store A, B unspecified
X X X 1 X X Not specified Input Store B, A unspecified Store B, A unspecified
H X 1 t X X Input Input Store A and B Data Store A and B Data
H X HorlL HorL X X pu P Isolation, hold storage Isolation, hotd storage
L L X X X . L Real-Time B Data to A Bus | Real-Time B Data to A Bus
Output Input —

L L X X X H Stored B Data to A Bus Stored B Data to A Bus
L H X X L X Real-Time A Data to B Bus | Real-Time A Data to B Bus

. input Output -
L H X X H X Stored A Data to B Bus Stored A Data to Bus

+The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus
pins will be stored on every low-to-high transition on the clock inputs.

logic symbols

‘HC646 'HC648
520 a3 F2n .
pir-2 3EN1 [BA] Dm-m—i 3ENT [BA]
3EN2 [AB] 3EN2 [AB]
At b cea-Z2 > ca
sea-Z2 g5 saa-i22) 6s
cas— Bos cap-L > cs
sag-2 G7 sap~2 G7
@ = C (200 @ - C (20)
4D B1 =21 5 4D 81
Al v1 = Al-4>- A =
6D =1 - 6D I I -
®) 17 (19) ®) 17 19)
A2-<0—C 3—4"'82 A2-4> z—»sz
(6} (8) 6 - 18)
Aad-b—c‘ :I-Q-D-Bs A3 ;43-4>B3
7 17) (7) (17
A4 B4 AP B4
i il ] i
s (16) (8} (16)
A j—Q-»Bs A5 4P~ ;43-4-»-55
. (9) 15) o (9 Lﬂ -{15)

Al 4—>t T A6 4P [ z—d—»ee
(10) (14) (10 L'_ (14}
A74>—C j—<->s7 AT 4>—y ‘g-‘*m
“an (13) “n T—' (13)
Asd&—t: j—d-»ss A8 4P 3—4-»58

Pin numbers shown are for JT and NT packages.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table Ill, page 2-5.
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TYPES SN54HCB46, SN54HC648, SN74HC646, SN74HC648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

timing requirements (supplement to recommended operating conditions)

SN74HC’

SN54HC’

MIN _Nom MAX | MIN _Nom max | UNT
felock Clock frequency MHz
tw Clock pulse duration ns
tsu Setup time A before CAB! or B before CBA! ns
th Hold time A after CAB! or B after CBA! ns

'HC646 switching characteristics over recommended operating free-air temperature range (unless

otherwise noted)

‘éCC::‘;' Vec=45V1to55V,
FROM T0 L=45pr See Note 1
PARAMETER = UNIT
(INPUT) (OUTPUT) RL=6670,
Ta=25°C Ta=256°C SN54HC646(SN74HC646
MIN TYP MAX |MIN TYP MAX| MIN MAX| MIN MAX
fmax : MHz
{PLH CBA or CAB AorB ns
tPHL
t
PLH AorB BorA ns
tPHL
tPLH SBA or SAB
T . .
PHL {with A or B high)t AorB ns
tpPLH SBA or SAB
tPHL {with A or B low)t
tpZH
t —
PzL G AorB ns
tPHZ
tPLz
tPZH
1PZL DIR AorB ns
tPHZ
tPLZ
I Cpd Power dissipation capacitance per transceiver ] No load, To = 25°C pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input.
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TYPES SN54HC646, SN54HC648, SN74HC646, SN74HC648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

‘HC648 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Vec=5V. Vec:=45V1055V,
FROM T0 - CL=45pF. Ses Note1 -
PARAMETER = UNIT
(INPUT) {OUTPUT) RL= 6670,
Ta=256°C Ta=25°C SN54HC648(SN74HC648
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
fmax MHz
'PLH CBA or CAB AorB ns
PHL :
1
PLH AorB BorA ns
tPHL
tPLH SBA or SAB
t ith A or B high
PHL fwi or B highit AorB ns
tPLH SBA or SAB
tPHL (with A or B low}t
tPzH
1)
PZL g AorB ns
tPHZ .
tPLz
tPZH
1
PZL DIR AorB ns
PHZ
PLZ
L Cpd Power dissipation capacitance per transceiver No load, T = 26°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
1These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
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TYPES SN54HC651, SN54HC652, SN74HC651, SN74HC652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

02684, DECEMBER 1982

HIGH-SPEED
CMOS LOGIC

SN54HC651, SN54HCE62 . .. JT PACKAGE
SN74HC651, SNS4HC652 . . . JT OR NT PACKAGE

® Bus Transceivers/Registers

® Independent Registers and Enables for A (TOP'VIEW)
and B Buses O
caB[J1 Uaa
® High-Current 3-State Outputs Can Drive SABE 2 230 Zgﬁ
up to 15 LSTTL Loads gas]3  22[]sea
® Multiplexed Real-Time and Stored Data At[js 21 g GBA
) . Aa2[]s  20[]B1
Choice of True and Inverting Data Paths asl]e 19e2
® Included Among the Package Options Are As[]7  18[]B3
Compact 24-Pin 300-mil-wide DIPs and As[]s 17[]Ba
Both 28-Pin Plastic and Ceramic Chip Carriers as[le  16[]es
A7[J10 15[])gs
0 Dependable Texas Instruments Quality and asJ1t  1a[0e7
Reliability GND[}'2 13[]B8

SN54HC661, SN74HC652 . . . FH OR FK PACKAGE

description SN74HC661, SN74CH652 . . . FH OR FN PACKAGE

(TOP VIEW)

These devices consist of bus transceiver circuits, D- O oo o<«

type flip-flops, and control circuitry arranged for Ss3¢ £g2
multiplexed transmission of data directly from the | 0 o

data bus or from the internal -storage registers. 4 3 21 282726
Enable GAB and GBA are provided to control the Al GBA
transceiver functions. SAB and SBA control pins are A2 B1
pravided to select whether real-time or stored data A3 B2
is transferred. A low input level selects real-time NC NC
data, and a high selects stored data. The following A4 B3
examples demonstrate the four fundamental bus- A5 B4
management functions that can be performed with A6{] 11 19(] Bs

the ‘HC651 and "HC652. 12131415161718

hgoggr\w

< z -]
o

NC — No internal connection

ritra rir
ot ! porh
ok LI
pigl ) < L1t 1 ]

7] 2] ]

o 2 , 2
[ o @ T |'| T @
Pogt ) b
(IR Lt
Lolid Latio

1
N, s’ o e, ——
(3) (21) (1) (23) (2) (22) (3) (21 (1) 23) (2) (22) (3) (21) (1) (23) (2) (22) 31 @21 M 23 2) (22)

GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA

L oL X X X L H H X X L L X H 1 X X X H L HolLHoL H H
LoX X ot o x X .
L H ot 1oXxX X
REAL-TIME TRANSFER REAL-TIME TRANSFER STORAGE FROM TRANSFER
BUSBTOBUS A BUSATOBUS B A AND/OR B STORED DATA

TOAAND/ORB

Pin numbers shown are for JT and NT packages.
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TYPES SN54HC651, SN54HC652, SN74HC651, SN74HC652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are in the
real-time transfer mode, it is also possible to store data without using the internal D-type flip-flops by simultaneously
enabling GAB and GBA. In this configuration each output reinforces its input. Thus, when all other data sources to
the two sets of bus lines are at high impedance, each set of bus lines will remain at its last state.

The SN54HC651 and SN54HCE52 are characterized for operation over the full military temperature range of -55°C
to 125°C. The SN74HC651 and SN74HC652 are characterized for operation from -40°C to 85°C.

FUNCTION TABLE
INPUTS DATA1/0* OPERATION OR FUNCTION
GAB GBA| CAB CBA [SAB SBA| A1 THRU A8 B1 THRU B8 'HC661 'HC652
L H [Horl Horl| X X Isolation Isolation
L H| 1t 1| x X tnput Input Store A and B Data Store A and B Data
X H 1 HorL| X X Input Not specified | Store A, Hold B Store A, Hold B
H H 1 1 X X Input Output Store A in both registers Store A in both registers
L X |HorlL 1 X X Not specified Input Hold A, Store B Hold A, Store B
L L 1 t X X Output Input Store B in both registers Store B in both registers
L L X X X L Output nput Real-TiTe B Data to A Bus Real-Time B Data to A Bus
L L X HorL| X H Stored B Data to A Bus Stored B Data to A Bus
H H X X L X Input Output Real-TiTe A Data to B Bus Real-Time A Data to B Bus
H H |HorlL X R X Stored A Data to B Bus Stored A Data to B Bus
Stored A Data to B Bus and Stored A Data to B Bus and
H L [Horl Horl] H H Output Output | gyored B Data to A Bus Stored B Data to A Bus

*The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always enabled, i.e., data at
the bus pins will be stored on every low-to-high transition on the clock inputs.

logic symbols

‘HC651
gea2l ey (Ba)
GAB.':’— EN2 (AB)
23
[ — T
spa-Z2 G5
PO N
YL CI— )
@ 3 - (201
21 40| 81
m-o—Em 0 I '] +
60 7 Z1>
— 2V
(5) L 7 19)
a2 AI :j*»nz
®) us)
Ale> 3—4-’13
m - un
As ;3-4»34
(8} (16
A5 4Py :I-<->Bs
pil “s)
A 4>~ 34»86
10y j- 114
- N i
an a3

Pin numbers shown are for JT and NT packages.

.‘HC652
gea 2t ey (gal
caB—— Jenz a8
ceaZ by
SBA (22) G6
CRB—'—'“ C6
sap2—{g
C (201
[ =13 20 81
A1 V1 T | |
6D 21
0o
(5) Al “19)

1

(18)

3

1

un

4

:

e}

1

{15)

:

1a)

T
8
=
3

|
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TYPES SN54HC651, SN54HC652, SN74HC651, SN74HC652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

maximum ratings, recommended operating conditions, and electrical characteristics

See Table Ill, page 2-5.

timing requirements (supplement to recommended operating conditions)

SN64HC651 SN74HC651
SN54HC652 SN74HC652 UNIT
MIN NOM MAX MIN NOM MAX
tw Pulse duration CBA or CAB high ns
CBA or CAB low

¢ Set up time SBA or SAB ns
su before CAB or CBA! AorB
. Hold time SBA or SAB ns
w after CAB or CBA! AorB

'‘HC651 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

‘éCC::‘;' Vee:=45V1055V,
FROM 70 L=45 P See Note 1
PARAMETER = UNIT
(INPUT) (OUTPUT} R = 6670,
TA=25°C Ta=25°C ISN54HC651SN74HC651
. MIN TYP MAX |MIN TYP MAX! MIN MAX| MIN MAX
1
FLH CBA or CAB AorB ns
PHL
t
PLH AorB BorA ns
tPHL
t
PLH ,SBA or SAB,T AorB ns
tPHL (with A or B high)
1
PLH $BA or SABt AorB ns
tPHL (with A or B low)
tPZH GBA A ns
tpzL
1PHZ GBA A ns
tpLz
1PZH GAB 8 ns
tpzL
1
PHZ GAB B ns
tpLZ .
Cpd Power dissipation capacitance No load, Tp = 25°C pF typ —I

NOTE 1: For load circuit and voltage waveforms, see page 1-14,

tThese parameters are measured with the internal output state of the storage register opposite to the that of the bus input.
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TYPES SN54HC651, SN54HC652, SN74HC651, SN74HC652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

‘HC652 switching characteristics over recommended operating free-air temperature range {unless

otherwise noted)

ZCC::‘: Vee=45Vto65V,
FROM T0 L =95 ph See Note 1
PARAMETER = UNIT
(INPUT) (OUTPUT) Ry = 6670,
' Ta=26°C Ta=26°C SNS54HCE52|SN74HCE52
MIN TYP MAX|{MIN TYP MAX| MIN MAX| MIN MAX
1PLH CBA or CAB AorB ns
tPHL
tPLH AorB BorA ns
tPHL
tPLH _SBA or SAB.f AorB ns
tPHL (with A or B high)
1 A
PLH S_B or SABt AorB ns
tPHL {with A or B low)
1 _
PZH GeA A ns
tpZL
t —
PHZ GBA A ns
tPLZ
tPZH GAB 8 ns
tpzL
'PHZ GAB B ns
tPLZ
| Cpd | Power dissipation capacitance No load, T = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

1These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC688, SN74HC688
8-BIT IDENTITY COMPARATORS

D2684, DECEMBER 1982

® Compares Two Eight-Bit Words

® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

® Dependable Texas Instruments Quality and Reliability

description

These identity comparators perform comparisons of two eight-
bit binary or BCD words. An enable input (G) may be used to
force the output to the high level.

The SN54HC688 is characterized for operation over the full
military temperature range of —55°C to 125°C. The SN74HC688
is characterized for operation from —40°C to 85°C.

logic symbol

COmMP

6_(15. EN

PO ————— 0 Y
4
n "
6

bp 18|

P3———
P
pa L11) >

7 ) 19
po 19 55

Qo ———0 W

(12) >a
05—”4’
6 (16)

Y ALLIN Py

Pin numbers shown are for J and N packages.

SN64HC688 . .. J PACKAGE
SN74HC688 ...J OR N PACKAGE

(TOP VIEW)
g1 U2o[] vee
po(l2 19[]P=a
ao(]3 18] a7
p1Js 17 P7
ar[]s 16[Jas
P26 15[Jp6
a2[]7 14Jas
rp3[]8 13[]P5
3]s 12J o4
GND[J10 11[] Pa

SNB4HC688 ... FH OR FK PACKAGE
SN74HC688 ... FH OR FN PACKAGE
(TOP VIEW)

FUNCTION TABLE

INPUTS
DATA ENABLE | OUTPUT
P.Q [ P=Q
P=Q L L
P>aQ L H
P<Q T m

X H H

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.
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TYPES SN54HC688, SN74HC688
8-BIT IDENTITY COMPARATORS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
Vec=5V. Vec=45V106.6V,
FROM T0 b CL=50pF
PARAMETER RL=2kQ. uNIT
(INPUT) (OUTPUT) Ta=26°C TA=26°C SN54HC688/SN74HC6E88
MIN TYP MAX|MIN TYP MAX| MIN MAX| MIN MAX
tPLH P FTa ns
tPHL
IPLH Q P=Q ' ns
PHL
'PLH G P=a ns
tPHL
[ Cpd ' Power dissipation capacitance No load, TA = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC4002, SN74HCA4002
DUAL 4-INPUT POSITIVE-NOR GATES

D2684, DECEMBER 1982

© Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

SN64HC4002 . . .J PACKAGE
SN74HC4002 ... J OR N PACKAGE

(TOP VIEW)
® Dependable Texas Instruments Quality and Reliability

1 [ Ura[Qvee

1A[]2 132y

L 1B[]3 12[J2p
description 1cs 1102
These devices contain two independent 4-input positive- 1°([s 10[]28
NOR gates. They perform the boolean functions Nc[]e 9[J2A
Y=A+B+C+D or Y=A-B-C-Din positive logic. GND[]7 8[INC

The SN54HC4002 is characterized for operation over the full
military temperature range of -55°C to 125°C. The SN74HC4002
is characterized for operation from -40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT
A B C D Y
L L L L H
H X X X L
X H X X L
X X H X L
X X X H L
’ logic symbol
a2 =1
3
18 B (1) . : .
1c (4) 1Y NC — No internal connection
10 8]
T
{10)
28 —— (13)
e I~ "oy
2C ———
12
2p 12 ]

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.
switching characteristics over recommended

SN64HC4002 . .. FH OR FK PACKAGE
SN74HC4002 ... FH OR FN PACKAGE
(TOP VIEW)

operating free-air temperature range (unless otherwise

3-196 prog

noted)
ZCC::‘;' Vec=4.5Vt065V,
FROM T0 L=1SPF. CL =60 pF
PARA E . = UNIT
METER (INPUT) {OUTPUT) RL=2kQ,
Ta=256°C Ta=256°C SNB4HC' | SN74HC’
IMIN TYP MAX|{MIN TYP MAX |MIN MAX | MIN MAX
tPLH AthruD Y ns
tPHL
[ Cpd Power dissipation capacitance per gate L No load, Ta = 26°C [ pF typ ]

NOTE 1: For load circuit and voltage waveforms, see page 1-14.

This d
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HIGH-SPEED TYPES SN54HC4017, SN74HC4017
CMOS LOGIC DECADE COUNTERS/DIVIDERS

D2684, DECEMBER 1982

® Carry-Out Output for Cascading SN54HC4017 .. .J PACKAGE
SN74HC4017 ...J OR N PACKAGE

® Divide-by-N Counting (TOP VIEW)
® DC Clock Input Circuit Allows Slow Rise Times vs [1 Uie[] vee
® Package Options Include Both Plastic and Y1 EZ :i% gti

Ceramic Chip Carriers in Addition to Plastic Yo L—_i 13f] CIkEN

and Ceramic DIPs Y2 ey

vé[0s 12[J¢co

® Dependable Texas Instruments Quality v2(ds 11[]ve

and Reliability va[J7 10Jva

GNp s 9[]vs :
description
The ‘HCA4017 is a 5-stage divide-by-10 Johnson counter SN54HC4017 .. . FH OR FK PACKAGE

SN74HC4017 ... FH OR FN PACKAGE
with ten decoded outputs and a carry-out bit. High-speed (TOP VIEW)

operation and spike-free outputs are obtained by use of
the Johnson decade counter configuration.

The ten decoded outputs are normally low and go high
only at their respective decimal time periods. A high signal
on CLR asynchronously clears the decade counter and
sets the carry output and YO high. With CLKEN low, the YO[l4 18[] CLK
count is advanced on a low-to-high transition at CLK. Y2115 17 [J CLKEN
Alternatively, if CLK is high, the count is advanced on a NClle 16[j NC
high-to-low transition at CLKEN. Each decoded output Y6Q7 5[] co
remains high for one full clock cycle. The carry output is Y7ls 14 o

high while YO, Y1,Y2,Y3, or Y4 is high, then is low while o2
Y5, Y6, Y7,Y8, orY9 is high. Pogey
) ]
The SN54HC4017 is characterized for operation over the NC — No internal connection

full military temperature range of -565°C to 125°C. The
SN74HC4017 is characterized for operation from -40°Cto  logic symbol

85°C.
CTR DIV 10/
DEC
(3)
o—YO
2
(4)
(13) & 2 ———(7) Y2
CLKEN-mb- > . 3 -TYS
ClK——— T 4 | 110) “) Y4
)
5 Y5
(5)
6 —(;YG
15
CLR 05 CT=0 Y7
(9)
8F—vY8
(11)
9 _(12’ Y9
CT = 5 =~——C0
Pin number; shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.
PRODUCT PREVIEW. - Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC4017, SN74HC4017
DECADE COUNTERS/DIVIDERS

typical clear, count, and inhibit sequences

ENABLE . 1
oo |

w1 e

:
]
7

OUTPUTS

vs 2, I
Lvs_: [T L

CARRY —1

] .
ouTeuT INHIBIT
1 > COUNT

I COUNT
n -

timing requirements (supplement to recommended operating conditions)

SN54HC4017 SN74HC4017 NIT
MIN _NOM MAX | MIN Nom MAX | Y
fclock Clock frequency MHz
) CLK high or low
tw Pulse duration CLA high ns
. CLKEN low
tsu Setup time, before CLK! CLR inactive - ns

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\écc ::‘;' Vee=46Vt056V,
) FROM T0 L=19p% CL=50 pF
PARAMETER = UNIT
{INPUT) (OUTPUT) AL=2kQ,
Ta=25°C Ta=26°C SN54HC’ SN74HC’
MIN TYP MAX|MIN TYP MAX |MIN MAX [MIN MAX
fmax . MHz
1PLH CLR Any Y ns
tPHL
tPLH CLK co ns
tPHL
1PLH CLK Any Y ns
tPHL __
tPLH CLR [} ns
li Cpd Power dissipation capacitance No load; TA=25°C | pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED TYPES SN54HC4020, SN74HC4020
CMOS LOGIC ASYNCHRONOUS 14-BIT BINARY COUNTERS

D2684, DECEMBER 1982

® Package Options Include Both Plastic and SNE4HC4020 . . . J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74HC4020 ...J OR N PACKAGE
and Ceramic DIPs : (TOP VIEW)
® Dependable Texas Instruments Quality ap [Jr Uredvec
and Reliability apm(d2 1800k
an([s 140
description or 4. 13J0H
. S ae[Js  12Ja
These devices are 14-stage binary ripple-carry count- ag s 11[JcLr
ers that advance on the negative-going edge of the ap 7 100cLk
clock pulse. The counters are reset to zero (all GND [s sfjaa
outputs low) independently of the clock- when CLR
goes high. SN54HC4020 . . . FH OR FK PACKAGE
. N i SN74HC4020 ... FH OR FN PACKAGE
The SN54HC4020 is characterized for operation (TOP VIEW)

over the full military temperature range of ~-55°C to
125°C. The SN74HC4020 is characterized for opera-
tion from -40°C to 85°C.

logic symbol

RCTR14
~

o (9} aa
7 q
an e _°
cLR——] cT=0 4] Qg
(4) Q
F

(6)
Qg

CLKﬂh>.D'+ 13) ay NC — No internal connection

cT<g (12) q

(14)
l——— 0,
s
aK

(1)
@ oL
(3) O
13— ay

~

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.

timing requirements (supplement to recommended operating conditions)

SN54HC4020 SN74HC4020 "
MIN NOM MAX | MIN Nom Max | UN
felock Clock frequency MHz
CLK high or low
t Pulse durati
w ulse duration CLR high ns
tsu Setup time, CLR inactive before CLK! ns
PRODUCT PREVIEW : Copyright ©1982 by Texas Instruments Incorporated
This d ins inf ion on a
product under development. Texas Instru- TEXAS l NSTRUMENTS 3-199
ments reserves the right to change or dis- INCORPORATED
d this p ith notice.
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TYPES SN54HCA4020, SN74HC4020
ASYNCHRONOUS 14-BIT BINARY COUNTERS

switching characteristics over recommended operating free-air temperature range {unless otherwise

noted)
\écc :: ‘; Vec:=45V10656V,
: FROM T0 L= T PF. CL =50 pF
PARAMETER = UNIT
{INPUT) (OUTPUT) RL=2kQ,
. Ta=26°C Ta=25°C SN54HC’ SN74HC’
MIN TYP MAX|MIN TYP MAX|MIN MAX | MIN MAX
fmax . MHz
1
PLH CLK oA ns
tPHL
'PLH Qan Qn+1 ns
tPHL
tPHL CLR Any ns
[ Cpd L Power dissipation capacitance j No load, Tp = 25°C pF typ j
NOTE 1: For foad circuit and voltage waveforms, see page 1-14,
3200 TEXAS INSTRUMENTS
INCORPORATED
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HIGH-SPEED TYPES SN54HCA4040, SN74HC4040
CMOS LOGIC A ASYNCHRONOUS 12-BIT BINARY COUNTERS

D2684, DECEMBER 1982

® Package Options Include Both Plastic and SN54HC4040 . .. J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74HCA4040 ... J OR N PACKAGE
and Ceramic DIPs (TOP VIEW)
® Dependable Texas Instruments Quality a [f1 Jre[]vee
and Reliability O [12 18]k
ee[Js. 14Jay
description Qg [J4 13 1] Qx
Qp [: 5 i2 :I Qi
This device is an asynchronous 12-stage binary counter ac s 1 :] CLR
. with the outputs of all stages available externally. A high aog [7 10{] CLK
level at CLR asynchronously clears the counter and resets GND 8 9] oa

all outputs low. The count is advanced on a high-to-low

transition at CLK. Applications include time delay circuits, SN54HC4040 . .. FH OR FK PACKAGE
PR Lo R v SN74HCA4040 ... FH OR FN PACKAGE

counter controls, and frequency-dividing circuits. (TOP VIEW)

The SN54HC4040 is characterized for operation over the
full military temperature range of -55°C to 1256°C. The
SN74HC4040.is characterized for operation from -40°C to

85°C.
logic symbol
RCTR12
L
oo
(11) {6) s NC — No internal connection

CLR—— CcT=0 _..ﬁ_‘—oc
Qp

(3)
@ O
CLKﬂB > [T+ Qf

cT< (4)

(13)
Qay

{12)
{14) @
l———Qy

(15)
m oK
U a

Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.

timing requirements (supplement to recommended operating conditions)

SN54HC4040 SN74HC4040 .
MIN NOM MAX MIN NOM MAX
felock Clock frequency MHz
CLK high or low
t Pulse d i
W ulse duration CLR high ns
tsu Setup time, CLR inactive before CLKI ns
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
This d ins inf ion on a
product under development. Texas Instru- TEXAS l N ST R U M EN TS 3-201
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TYPES SN54HC4040, SN74HC4040
ASYNCHRONOUS 12-BIT BINARY COUNTERS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
\écc:: VF Vec:=45V1055V,
FROM TO L=15pF. CL =50 pF
= UNIT
PARAMETER (INPUT) (OUTPUT) RL=2kQ,
Ta=26°C Ta=25°C SN54HC’ | SN74HC’
MIN TYP MAX|MIN TYP MAX |MIN MAX [ MIN MAX
fmax . MHz
1 .
PLH CLK oA ns’
PHL
IPLH Qn Qn+1 ns
tPHL :
tPHL CLR Any ns
Cpd | Power dissipation capacitance No load, Tp = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
3.202 TEXAS INSTRUMENTS
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TYPES SN54HCA4060, SN74HCA060
HIGH-SPEED ASYNCHRONOUS 14-STAGE BINARY COUNTERS
CMOS LOGIC - AND OSCILLATORS

D2684, DECEMBER 1982

® Allows Design of Either RC or Crystal SN54HC4060 . . . J PACKAGE
Oscillator Circuits SN74HC4060 ...J OR N PACKAGE
; (TOP VIEW)
® Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic o 1 Ure[Jvee
and Ceramic DIPs om[2 15qy
) ay[3 14Jay
® Dependable Texas Instruments Quality or a4  1300q
and Raeliability ae[0s 12[ctr
og e 11Jcki
description ap[7 10[]cko
The ‘HC4060 consists of an oscillator section and 14 Gno (8 8[]cko

ripple-carry binary counter stages. The oscillator SNS4HC4060 . . . FH OR FKlPACKAGE
configuration allows design of either RC or crystal SN74HCA4060 . . . FH OR FN PACKAG

oscillator circuits. A negative transition on the clock (TOP VIEW) -

input increments the counter. A high level at CLR
disables the oscillator (CKO goes high and CKO goes
low) and resets the counter to zero {all Q outputs
low).

The SN54HC4060 is characterized for operation
over the full military temperature range of -55°C to
125°C. The SN74HCA4060 is characterized for opera-
tion from -40°C to 85°C.

logic symbol

NC — No internal connection

RCTR14

Qp
Qg
QF
Qg
Qy
Q

Q

@ g;
13 S an

5)
T (4)
(6)
(14)
cT< (13)
(15)

(12)
CLR | CT=0 1

& . (10) cro

11
o 22 21} cxo

Pin numbers shown are for J and N packages.

maximum ratings, recommended operating conditions, and electrical characteristics

See Table IV, page 2-6.

PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC4060, SN74HC4060
ASYNCHRONOUS 14-STAGE BINARY COUNTERS AND OSCILLATORS

timing requirements (supplement to recommended operating conditions)

SN564HC4060 SN74HC4060 UNIT
MIN NOM MAX MIN NOM MAX
CKI high or low .
Pulse durati
tw ulse duration CLR high ns
tsu Setup time, CLR inactive before CKI! ns

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted) .
\écc::vF' Vec=4.5V 1065V,
FROM TO L= 1o PF. C|=50 pF
P - NIT
ARAMETER (INPUT) (OUTPUT) RL=2kQ, u
Ta=25°C Ta=25°C SN5S4HC’ | SN74HC’
MIN TYP MAX | MIN TYP MAX |MIN MAX [MIN MAX
fmax MHz
t] .
PLH cKi ap ns
tPHL
tPLH Qan Qn+1 ns
tPHL )
tPHL CLR Any Q ns
L de [ R Power dissipation capacitance No load, Tp = 25°C pF typ
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
3-204 TEXAS INSTRUMENTS
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC4075, SN74HC4075
TRIPLE 3-INPUT OR GATES

D2684, DECEMBER 1982

SN54HC4075 . . . J PACKAGE
SN74HC4075...J OR N PACKAGE

@ Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs (TOP VIEW)
. A 1A Ura] vee
| .
® Dependable Texas Instruments Quality and Reliability 802 130 ac
2a[]s 12[038
. 286(J4 11[J3A
description

P 2c[]s 1of]3v
These devices contain three independent 3-input OR ggte_s_and 2y 6 9 :] 1Y
perform the boolean functionsY =A + B+ Cor Y= AB:Cin GND (7 gl ]1cC

positive logic.

SN54HC4075 . . . FH OR FK PACKAGE
SN74HCA4075 . . . FH OR FN PACKAGE
(TOP VIEW)

The SN54HC4075 is characterized for operation over the full
military temperature range of -55°C to 125°C. The
SN74HC4075 is characterized for operation from -40°C to
85°C.

logic symbol

1a 0 =1 .
1B ..(_2)_ 9) 1Y
iC LI
a3 | .
28 L _(_) 2y
2C & |
3A ——] NC — No internal connection
——(10) 3y
B FUNCTION TABLE
3C ——
INPUTS OUTPUT
Pin numbers shown are for J and N packages. A B c Y . [
' H X X H
X H X H
X X H H
L L L L

maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
‘écc::‘;. Vec=45V1065V,
FROM TO L= 19 Pk CL=50pF
PARAMETER - L UNIT
(INPUT) (OUTPUT) RL=2k0,
TA=25°C Ta=256°C SN64HC’ | SN74HC’
MIN TYP MAX|MIN TYP MAX |MIN MAX|MIN MAX
'PLH A B, orC Y ns
PHL
L Cpd T Power dissipation capacitance per gate No load, Ta = 25°C r pF typ J
NOTE 1: For (oad circuit and voitage waveforms, see page 1-14.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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"HIGH-SPEED "~ TYPES SN54HC4078, SN74HC4078
CMOS LOGIC 8-INPUT NOR GATE

D2684, DECEMBER 1982

® Package Options Include Both Plastic and Ceramic SNE4HCA078 . . . JPACKAGE

Chip Carriers in Addition to Plastic and Ceramic DIPs SN74HC4078 ... J OR N PACKAGE
(TOP VIEW)"

® Dependable Texas Instruments O.uhlity and Raeliability

Ne 1 Una[J vee
A2 130y
B[Qa 12[JH
. ca nQe
description
P ~o[s wodr
These devices contain a single 8-input NOR gate and . Nc e sl e
perform the following boolean functions in positive logic: GND []7 8 :] NC
Y=A+B+C+D+E+F+G+H or
T SN54HC4078 . .. FH OR FK PACKAGE
Y=A-B-C'D*E-F-G-H SN74HC4078 ... FH OR FN PACKAGE
) (TOP VIEW)
The SN54HC4078 is characterized for operation over the
full military temperature range of -556°C to 125°C. The o
SN74HC4078 is characterized for operation from -40°C to < g Lz’ Sy
85°C. D () G ) SO ) S
321
' B[4 180 H
FUNCTION TABLE Nc s 170 Nc
INPUTS A OUTPUT cls 16{] G
THRU H Y Nc [J7 15[} NC
Allinputs L H ols 14 F
One or more inputs H | L
oo VoW
logic symbol 2g5==
(2) ) .
A >1 . NC — No internal connection
B (3)
c (4)
(5)
D (13) v
(9}
€ 10
F (11)
G (12)
" (12)

Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics

See Table |, page 2-3.
switching characteristics over recommended operating free-air temperature range (unless otherwise

noted)
zcc::vs' ©  Vec=45Vtob55V,
FROM TO L= TPk CL=50pF \
PARAMETER = UNIT
{INPUT) (OUTPUT) AL =2k,
Ta=25°C Ta=256°C SN54HC’ | SN74HC’
MIN TYP MAX|MIN TYP MAX|MIN MAX{MIN MAX
'PLH AthruH Y ns
tPHL
Cpd [ Power dissipation capacitance No load, Ta = 26°C I pF typ |
NOTE 1: For toad circuit and voltage waveforms, see page 1-14.
PRODUCT PREVIEW . Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HCA511, SN74HC4511
HIGH-SPEED BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
CMOS LOGIC WITH LATCHED INPUTS

D2684, DECEMBER 1982

Latch Storage of Code ' SNS4HCA511 . . . J PACKAGE
SN74HCA4511 ...J OR N PACKAGE
Blanking Input . (TOP VIEW)
Lamp Test Provision 8 [1 Uis[] vee
. . c2 18]+
Readout Blanking on All lllegal Input Combinations Ths 140
Package Options Include Both Plastic and Ceramic BI[Ja 13{]a
Chip Carriers in Addition to Plastic tEQs 120b
and Ceramic DIPs o(e n{dec
. - Ald7 1004
® Dependable Texas Instruments Quality and Reliability
GND (8 9[] e

description
SN54HC4511 . .. FH OR FK PACKAGE

The ‘HC4511 provides the functions of a 4-bit storage latch, a SN74HC4511 ... FH OR FN PACKAGE
(TOP VIEW)

BCD-to-seven-segment decoder, and an output driver. Lamp test
(LT), blanking (B1), and latch enable (fé) inputs are used to test the
display, to turn off or pulse-modulate the brightness of the
display, and to store a BCD code, respectively.

The SN54HC4511 is characterized for operation over the full
military temperature range of -55°C to 126°C. The SN74HC4511
is characterized for operation from -40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS

_L—‘E— BI|[LTID C B A |a b c d ° § g DISPLAY NC — No internal connection

LIH|H|L L L L|H H H H H H L o] .

LfH|H|L L L HfL HH L L L L 1 logic symbol

L|H|H|L L H L|H H L H H L H 2

L|H|H|[L L. H H|(H H H H L L H 3 BCDﬁf]EG >4

L{H[{H|fL H L L|L H H L L H H 4

LIH[H|IL H L H|H L H H L H H 5 T DL N By .

LI{H|H|L H H L|L L H H H H H 6 a1 -2 _1g10 a0 2

LIH|H|L H H H|H H H L L L L 7 =9l b1o,11‘-‘(:—?,—b

tH{H|H L L L|{H H H H H H H 8 o ¢10,11 W

LIH[H|H L L H|H H H L L H H 9 i 9D 1 d10,17 prsmemme

LIH|{H!/H L H L|L L L L L L L{| sank B ":;;— 2 e10,11 —(‘1951)—

L{H/H{H L H H{L L L L L L L Blank [ _(-G)— 4 10,11 _W

LIH|{H|H H L LjL L L L L L L Blank D 8 910,11

LIH/H|H H L HjL L L L L L L Blank

LIH|/H|H H H L |L L L L L L L Blank

LIH|(H|H H H H L L L L L L L Blank Pin numbers shown are for J and N packages.

X|X|L|[X X X X[H H H H H H H 8

X|{L|H|X X x x|L L L L L L L| Biank

Hlnlulx x x x All out.pu'ls remain ilstate

existing before LEt
maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.
PRODUCT PREVIEW Copyright ©1982 by Texas Instruments Incorporated
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TYPES SN54HC4511, SN74HC4511
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
WITH LATCHED INPUTS

FONT TABLE T4 — SEGMENT IDENTIFICATION
RESULTANT DISPLAYS USING 'HC4511

] ) ) e B e () 'L&.’”
[} [ g o}y e o} o Yt
1 2 3 4 5 6 7 8 9 ——

d

timing requirements (supplement to recommended operating conditions)

SNB4HC4611 SN74HCA4511
MIN _NOM MAX | MIN _Nom max | UNIT
tw Puise duration, LE low ns
tsu Setup time, data before LE! ns
th Hold time, data after LEt j ns

switching characteristics over recommended operating free-air temperature range (unless otherwise
n nOted) »
‘écc::"F' Vcc=45V 1065V,
FROM T0 L= 5P CL=50pF
PARAMETER = UNIT
(INPUT) (ouTPUT) RL=2k0,
Ta=25°C Ta =25°C SN54HC’ | SN74HC’
MIN TYP MAX|MIN TYP MAX |[MIN MAX [MIN MAX
'PLH AthruD athrug ns
tPHL
'PLH B athrug ns
tPHL
'PLH LT athrug - .
tPHL
t — .
PLH LE athrug ns
tPHL :
r Cpd Power dissipation capacitance No load, TA = 25°C ] pF typ

NOTE 1. For load circuit and voltage waveforms, see page 1-14.
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TYPES SN54HC4514, SN54HC4515, SN74HC4514, SN74HCA515

HIGH-SPEED
CMOS LOGIC

4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS

WITH ADDRESS LATCHES

02684, DECEMBER 1982

® Two Output Options:

‘HCA4514 Has Active-High Outputs
'HC4515 Has Active-Low Outputs

® Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality

and Reliability

description

These devices present two output options of a 4-to-
16 line decoder with latched inputs. The ‘HC4514
presents a high level at the selected output. The
‘HCA4515 presents a low level at the selected output.

These devices consist of four storage latches with
common latch enable (LE) and inhibit (G) inputs.
When a low signal is applied to the LE input, the
input data is stored, decoded, and presented to the
output. When LE is high, all sixteen 'HC4514 outputs
are at a low logic level, or all ‘'HC4515 outputs area
high logic level.

The SN54HC4514 and the SN54HC4515 are charac-
terized for operation over the full military temper-
ature range of -565°C to 125°C. The SN74HC4514
and SN64HC4515 are characterized for operation
from -40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT OUTPUTS
LE G D C B A | seLecTED 'HC4514 'HC4515
H L L L L L 0
H L L L L H 1
H L L L H L 2
H L L L H H 3
H L L H L L 4
H L L H L H 5 Selected Selected
H L L H H L 6 Output=H Output=L
H L L H H H 7 All others = L | All others = H
H L H L L L 8
H L H L L H 9
H L H L H L 10
H L H L H H 1
H L H H L L 12
H L H H L H 13
H L H H H L 14
H L H H H H 15
X H X X X X All=L All=H
L L X X X X |Alloutputs remain in state existing before LE}

SNS4HC' ... JT PACKAGE

SN74HC’ ...JT OR NT PACKAGE

(TOP VIEW)
L1 Uaa[] vee
A2 23(]G
B[]3 22D
y1Jsa 210c
v6[]s  20[] Y10
vs[l6 19[] YN
va[l7 18[] Y8
Y3[Js 17[] vo

Yi[js is[JVv14

GND(J12 13

Yzaw 15[] Y15

11 1a] Y2

Y13

SN54HC' ... FH OR FN PACKAGE
SN74HC' . .. FH OR FN PACKAGE

Y7
Y6
Y5
NC
Y4
Y3
Y1

(TOP VIEW)
Q
o< Y g fioa
| S50 J N ) S SR D S ) S |
/ 4 3 21 282726
] 5
16
17
1k
(]9 21
] 10
1Rk

1213141516

NOQOOm
> >z 2 -
G} >

NC — No internal connection

1718

0
>

Y12

PRODUCT PREVIEW
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TYPES SN54HC4514, SN54HC4515, SN74HC4514, SN74HCA515
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

"HC4514 logic symbols (aiternatives)

XY -‘(1—;’ Yo omux ol aw .
1 L 1t vq
j
1) af— v3 m 3 v3
LE c20 c20
S e
6
(2) 5 Y5 (2) 5 Y5
A 200 |1
) Y TS A=z Jo 6 ve
B 2 (a) 8 0 @)
(21) 7 Y7 (21) G— 7 Y7
c 4 (18) c . 15 (18)
o (22) 8 8 Y8 o (22) 3 8 Y8
. :17: ve o7 yo
20 (20)
= 231 10| Y10 . (23) 10} Y10
G EN 2 v G 1112 vy
12|14 vz 12 L4 vz
13— va3 13 3L va3
14|18 vag) 148 vas
15 5 e 15 |05 vis

n Pin numbers shown are for JT and NT packages.

‘HC4515 logic symbols (alternatives)

xy o olan DMUX Jy SLLI

| ST N S

N ST 28y,

e 2 Jeo 3 %‘ Y3 e - Jc 3 ::; vs
. 4 L(e)— v4 4 ﬁ- v4

2) 5P v5 2) sp———1Y5
e e R s L
o 21 . B o 21 Sy Y
D f22) 8 8 :\ (17) ve D 22) 3 8 b, (17) ve
o (20) ve o (20) ve

— (23) 10 P——x Y10 _ P Y10
e 1 P19y g 2o : :‘1’ L 19) 1
12padldl yqp 12 18 yyp

133 vi3 13 Bl vi3

12 B8 vag) . 14 pat18) viq

15‘;"& Y15 15‘&“5& Y15

Pin numbers shown are for JT and NT packages.
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TYPES SN54HC4514, SN54HCA4515, SN74HCA514, SN74HC4515
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS
WITH ADDRESS LATCHES

maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.

timing requirements (supplement to recommended operating conditions)

SN54HC’ SN74HC’

MIN _NomM MAX | MiN _nNom max | UN'T
tw Pulse duration,LE high ns
tsu Setup time before LE} ns
th Hold time after LE! " ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
ZCC::‘;' Vec=45Vto55V,
FROM T0 L=1opk C( =50 pF
PARAMETER = UNIT
AM (INPUT) (OUTPUT) RL=2 kA,
Ta=25°C Ta=25°C SNB4HC' | .SN74HC’
MIN TYP MAX|MIN TYP MAX [MIN MAX |MIN MAX
'PLH AthruD Any ns
tPHL
'PLH LE Any ns
1PHL _
1PLH G Any ns
PHL
| Cpd * Power dissipation capacitance No load, Ta = 25°C pF typ 4]
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
TEXAsS INSTRUMENTS 3211
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TYPES SN54HC4538, SN74HCA4538
HIGH-SPEED DUAL PRECISION RETRIGGERABLE/RESETTABLE
CMOS LOGIC MONOSTABLE MULTIVIBRATORS

D2684, DECEMBER 1982

©® Positive- and Negative-Edge Triggered SN54HC4538 . . . J PACKAGE
Inputs with Hysteresis SN74HC4538 .. .J OR N PACKAGE
(TOP VIEW)
® Complementary Outputs Available
P Y P 1Cext [T1 Uite[] vee
© Independent Clear Inputs TRext/Cext (]2 16[] 2Cext
® Wide Range of Output Pulse Durations IR s 14] ZRext/ Cext
1A[]a 13[J2CIR
® Package Options Include Both Plastic and 18 s 12[] 24
Ceramic Chip Carriers in Addition to Plastic 10 e 11[] 28
and Ceramic DIPs 10907 1020
' GND s 9[] 2a

© Dependable Texas Instruments Quality

and Reliabilit
v SN54HC4538 . . . FH OR FK PACKAGE

s e SN74HC4538 ... FH OR FN PACKAGE
description (TOP VIEW)

The 'HC4538 can be triggered by either the positive-
or the negative edge of an input pulse. This device
will produce an accurate output pulse over a wide
range of pulse durations. The output pulse duration
and accuracy are determined by the external timing
components Cext and Rext. Trigger and clear pro- —

pagation delay:):re inde;:rt\denfgf Rext and Ce:t- 1CLR ] 4 18 [} 2Rext/ Coxt

1Alls 17 [ 2CLR

@[] 1Rext/ Cext

A clear input is provided for immediate termination NC[]6 16 [J NC
of the output pulse or to prevent output pulses when 1B([] 7 15[] 2A
power is turned on. 1Qf] s 14[] 28

The SN54HC4538 is characterized for operation Y e T ¥ e

over the full military temperature range of -55°C to eggigg
125°C. The SN74HC4538 is characterized for opera- o

tion from -40°C to 85°C. NC — No internal connection

logic symbol

FUNCTION TABLE

21 I
INPUTS OUTPUTS 1A (;) T .
CLEAR|A B | Q@ 0O w1 B el . 10
L X X ]| L ~H 160R :i’:—b R 7 3
X H X L H 1Cext T)(— cX
X X L L H 1Rext/Cext ———] RX/CX
H T T R 12) =1 n
2A ———IT b 10)
H t W | L U ARV L (10) 50
i e B 55
2Cext _)e—(14l cX
PRext/Cont 2 3¢ mxrcx
Pin numbers shown are for J and N packages.
maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6. .
Note: The minimum recommended supply voltage for this device is 3 V.
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TYPES SN54HC4538, SN74HC4538
DUAL PRECISION RETRIGGERABLE/RESETTABLE
MONOSTABLE MULTIVIBRATORS

timing requirements (supplement to recommended operating conditions)

SN54HC4538 SN74HC4538 UNIT
MIN NOM MAX MIN NOM MAX
tw Pulse duration, A high or B low MHz
Rext External timing resistance kQ
Cext External timing capacitance uf
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted)
‘écf::vF Vee=45Vto55V,
FROM TO L=15pf CL=50 pF
P. METER =
ARA (INPUT) (OUTPUT) RL=2k0, UNIT
Ta=256°C Ta=25°C SN54HC’ | SN74HC’
MIN TYP MAX |MIN TYP MAX [MIN MAX | MIN MAX
tpLHt A Q
PLH B ns
tpHLt A Q
PHL B ns
1| JR—
pHLt TR Q ns
tpLHt [¢]
twQ(min)t AorB Q ns
twai AorB Q s
r Cpd | Power dissipation capacitance per monostable No load, Ta = 26°C pF typ I
1Cext = 0. Rgxy = 5k
}twQ = duration of pulse at output Q.
NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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HIGH-SPEED
CMOS LOGIC

TYPES SN54HC4724, SN74HCA4724
8-BIT ADDRESSABLE LATCHES

D2684, DECEMBER 1982

8-Bit Parallel-Out Storage Register Performs Serial-to-
Parallel Conversion with Storage :

Asynchronous Parallel Clear
Active-High Decoder

Enable Input Simplifies Expansion
Expandable for N-Bit Applications
Four Distinct Functional Modes

Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

Dependable Texas Instruments Quality and Reliability

description

These 8-bit addressable latches are designed for general pur-
pose storage applications in digital systems. Specific uses
include working registers, serial-holding registers, and active-
high decoders or demultiplexers. They aré multifunctional de-
vices capable of storing single-line data in eight addressable
latches, and being a 1-of-8 decoder or demultiplexer with
active-high outputs.

Four distinct modes of operation are selectable by controlling
the clear (CLR) and enable (G) inputs as enumerated in the
function table. In the addressable-latch mode, data at the data-
in terminal is written into the addressed latch. The addressed
latch will follow the data input with all unaddressed latches
remaining in their previous states. In the memory mode, all
latches remain in their previous states and are unaffected by the
data or address inputs. To eliminate the possibility of entering
erroneous data in the latches, enable G should be held high
(inactive) while the address lines are changing. In the 1-of-8
decoding or demultiplexing mode, the addressed output will
follow the level of the D input with all other outputs low. In the
clear mode, all outputs are low and unaffected by the address
and data inputs.

The SN54HC4724 is characterized for operation over the full
military temperature range of -55°C to 125°C. The SN74HC4724
is characterized for operation from -40°C to 85°C.

SN654HC4724 . .. J PACKAGE

SN74HC4724 ...J OR N PACKAGE

(TOP VIEW)
so[+ U1e[vee
s1]2 1s[]cLR
s2(0s 14[JG
ao[j4 1300
ai[s 120a7
o206 - 11[Jas
a3j7 10as
GND[8 9]o4

SN54HC4724 .. .FH OR FK PACKAGE
SN74HC4724 ... FH OR FN PACKAGE

(TOP VIEW)

NC — No internal connection

logic symbol

)

so —{o
s1 B m;
28 1,
[JLSNP
13
YL
cr U8 {40
| r
< 9,00 @
-4 1008 @
N 5.
9,13 (5) a1
=+ 103R
=+ 920 (6)
+ 102R oz
4 83D {1 a3
-+ 103R
+ 94D ®)
4D Q4
-+ 104R
- 950 (10)
3D Qs
<+ 1038
- 9,80 (11) o
-+ 1088
= 9,70 (12)
= ar
+ 107R

Pin numbers shown are for J and N packages.
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TYPES SN54HC4724, SN74HC4724

8-BIT ADDRESSABLE LATCHES

FUNCTION TABLE

LATCH SELECTION TABLE

OUTPUT OF EACH SELECT INPUTS LATCH
INPUTE ADDRESSED | OTHER FUNCTION §2 S1 SO ADDRESSED
CLR G LATCH OUTPUT L L L 0
L L D Qio Addressable Latch L L H 1
L H Qio Qio Memory L H L 2
H L D L 8-Line Demultiplexer L H H 3
H H L L Clear H L L 4
D = the level at the data input. H L H 5
Qjo = the level of Q;(i=Q, 1,.. .7, as appropriate) before the indicated H H L 6
steady-state input conditions were established. H H H 7
maximum ratings, recommended operating conditions, and electrical characteristics
See Table IV, page 2-6.
timing requirements (supplement to recommended operating conditions)
SN54HCA4724 SN74HC4724 UNIT
MIN NOM MAX MIN  NOM MAX
. ) G low
tw Pulse duration CLR high ns
tsu Setup time before Gt ns
th Hold time after Gt ns

switching characteristics over recommended

operating free-air temperature range (unless otherwise

noted)
ch::vF' Vec=45V1065V,
FROM To L=1o Pk C( =50 pF .
PARAMETER = UNIT
AR (INPUT) (OUTPUT) RL=2k0,
Ta=256°C Ta=25°C SN54HCO8 |SN74HCO8
MIN TYP MAX|MIN TYP MAX | MIN MAX |MIN MAX

tPHL CLR Any ns
'PLH Data Any ns
tPHL :
tPLH Address Any ns
tPHL
tPLH S Any ns
tPHL
Cpd Power dissipation capacitance No load, Ta = 25°C pF typ

NOTE 1: For load circuit and voltage waveforms, see page 1-14.
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EXPLANATION OF LOGIC SYMBOLS

by F. A. Mann
INTRODUCTION

The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic
language that can show the relationship of each input of a digital logic circuit to each output without
showing explicitly the internal logic.- At the heart of the system is dependency notation, which will be
explained in Section 4.

The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973.
Lacking at that time a complete development of dependency notation, it offered little more than a

substitution of rectangular shapes for the familiar distinctive shapes for representing the basic functions -

of AND, OR, negation, etc. This is no longer the case.

Internationally, Working Group 2 of IEC Technical Committee TC-3 is preparing a new document
(Publication 617-12) that will consolidate the original work started in the mid 1960’s and published
in 1972 (Publication 117-15) and the amendments and supplements that have followed. Similarly
for the USA, |IEEE Committee SCC 11.9 is revising the publication IEEE Std 91/ANSI Y32.14,
Texas Instruments is participating in the work of both organizations and this Data Book introduces
new logic symbols.in anticipation of the new standards. When changes are made as‘the standards
develop, future editions will take those changes into account.

‘The following explanation of the new symbolic language is necessarily brief and greatly condensed

from what the standards publications will finally contain. This is not intended to be sufficient for
those people who will be developing symbols for new devices. It is primarily intended to make possible
the understanding of the symbols used in this book; comparing the symbols with functional block
diagrams and/or function tables will further help that understanding.

SYMBOL COMPOSITION

A symbol comprises an outline or a combination of outlines together with one or more qualifying
symbols. The shape of the symbols is not significant. As shown in Figure 1, general qualifyingsymbols
are used to tell exactly what logical operation is performed by the elements. Table | shows the general
qualifying symbols used in this data book. Input lines are placed on the left and output lines are
placed on the right. When an exception is made to that convention, the direction of signal flow is
indicated by an arrow as shown in Figure 11,

All outputs of a single, unsubdivided element always have identical internal logic states determined by
the function of the element except when otherwise indicated by an associated qualifying symbol
or label inside the element.

TEXAS INSTRUMENTS
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EXPLANATION OF LOGIC SYMBOLS

OUTLINE GENERAL QUALIFYING
\ / SYMBOL

INPUT oUTPUT
LINES LINES

*Possible positions for qualifying symbols relating to inputs and outputs
FIGURE 1 — SYMBOL COMPOSITION

The outlines of elements may be abutted or embedded in which case the following conventions apply.
There is no logic connection between the elements when the line common to their outlines is in the
direction of signal flow. There is at least one logic connection between the elements when the
line common to their outlines is perpendicular to the direction of signal flow. The number of
logic connections between elements will be clarified by the use of qualifying symbols and this is

discussed further under that topic. If no indications are shown on either side of the common line, it
is assumed there is only one connection.

When a circuit has one or more inputs that are common to more than one element of the circuit, the
common-control block may be used. This is the only distinctively shaped outline used in the IEC
system. Figure 2 shows that unless otherwise qualified by dependency notation, an input to the
common-control block is an input to each of the elements below the common-control block.

COMMON-CONTROL BLOCK

FIGURE 2 — ILLUSTRATION OF COMMON- CONTROL BLOCK

4-4 _ TEXAs INSTRUMENTS
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EXPLANATION OF LOGIC SYMBOLS

3.1

3.2

A common output depending on all elements of the array can be shown as the output of a common-
output element. Its distinctive visual feature is the double line at its top. in addition the common-
output element may have other inputs as shown in Figure 3. The function of the common-output
element must be shown by use of a general qualifying symbol.

COMMON-OUTPUT b—ro L

ELEMENT \ b— o
(must, like other elements, ¢ — ]_Do_f
have a gualifying symbol to

denote its logic function).

—9

FIGURE 3 — ILLUSTRATION OF COMMON-OUTPUT ELEMENT

QUALIFYING SYMBOLS
General Qualifying Symbols

Table | shows the general qualifying symbols used in this data book. These characters are placed near
the top center or the geometric center of a symbol or symbol element to define the basic function
of the device represented by the symbol or of the element.

Qualifying Symbols for Inputs and Outputs

Qualifying symbols for inputs and outputs are shown in Table Il and will be familiar to most users
with the possible exception of the logic polarity and analog signal indicators. The older logic negation
indicator means that the external O state produces the internal 1 state. The internal 1 state means the
active state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and 0
logic states to the levels H (high) and L (low), a statement of whether positive logic (1=H,0=L) or
negative logic (1 = L, 0 = H) is being used is required or must be assumed. Logic polarity indicators
eliminate the need for calling out the logic convention and are used in this data book in the symbology
for actual devices. The presence of the triangular polarity indicator indicates that the L logic level will
produce the internal 1 state (the active state) or that, in the case of an output, the internal 1 state will
produce the external L level. Note how the active direction of transition for a dynamic input is
indicated in positive logic, negative logic, and with polarity indication.

TEXAS INSTRUMENTS
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EXPLANATION OF LOGIC SYMBOLS

TABLE | — GENERAL QUALIFYING SYMBOLS

shown under special rules.

SYMBOL DESCRIPTION EXAMPLE
& AND gate or function. 'HCOO0
>1 OR gate or function. The symbol was chosen to indicate that at least 'HCO2

one active input is needed to activate the output.
=1 Exclusive OR. One and only one input must be active to acti;/ate the output. 'HC86
= Logic identity. All inputs must stand at same state. 'HC86
2k An even number of inputs must be active, ‘HC280 .
2k+1 -An odd number of inputs must be active. 'HCB6
1 The one input must be active. 'HCO4
> ordq A buffer or elemént with more than usual output capability (symbol 'HC240
is oriented in the direction of signal flow).
o Schmitt trigger; element with hysteresis. ‘HC132
X/Y Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). 'HC42
MUX Multiplexer/data selector. 'HC151
. DMUX or DX Demultiplexer, 'HC138
z Adder. *
P-Q Subtracter. »
n CPG Look-ahead carry generator. *

. T Multiplier. *
comP Magnitude comparator. 'HC85
ALU Arithmetic logic unit. . *
I Retriggerable monostable. ‘HC123
1 Non-retriggerable monostable (one-shot). 'HC221
S Astable element. Showing waveform is optional. .
J'!\E'L Synchronously starting astable. *
_rtx;}-L Astable element that stops with a completed pulse. *
SRGm Shift register. m = number of bits. 'HC164
CTAm Counter. m = number of bits; cycle length = 2M, 'HC590
CTRDIVm Counter wi;h cycle length = m. 'HC160
RCTRm Asynchronous (ripple-carry) counter; cycle length = 2m, 'HC4020
ROM Read-only memory. *
RAM Random-access read/write memory. ‘HC189
FIFO First-in, first-out memory. -
1=0 Element powers up cleared to O state. »

[ Highly complex function; ““‘gray box’’ symbol with limited detail

»

*Not all of the general qualifying symbols have been used in this book, but they are included here for the sake of completeness.
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EXPLANATION OF LOGIC SYMBOLS

TABLE Il — QUALIFYING SYMBOLS FOR INPUTS AND OUTPUTS

Logic negation at input. External 0 produces internal 1.

Logic negation at output. Internal 1 produces external 0.

Active-low input. Equivalent to —q in positive logic.

Active-low output, Equivalent to b——in positive logic.

Active-low input in the case of right-to-left signal flow.

Active-low output in the case of right-to-left signal flow.

Signal flow from right to left. If not otherwise indicated, signal flow is from left to right.

Bidirectional signal flow.

POSITIVE NEGATIVE POLARITY
LOGIC LOGIC INDICATION
: 1 ' 0
Pyn:mnc not used
inputs l I
active 0 1 H

not used not used
on

L,
indicated 1 0 H
transition 0 I | 1 L

Nonlogic connection. A label inside the symbol will usually define the nature of this pin.

Bx |44 HHLTTRTA

Input for analog signals.

Internal connection. 1 state on left produces 1 state on right.

Negated internal connection. 1 state on left produces O state on right.

Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on

-..-E_ right.

{"" Internal input (virtual input). It always stands at its internal 1 state unless affected by an
——- overriding dependency relationship.

""]_ Internal output (virtual output). Its effect on an internal input to which it is connected is
- indicated by dependency notation.

The internal connections between logic elements abutted together in a symbol may be indicated by
the symbols shown. Each logic connection may be shown by the presence of qualifying symbols at one
or both sides of the common line and if confusion can arise about the numbers of connections, use can
be made of one of the internal connection symbols.

The internal (virtual) input is an input originating somewhere else in the circuit and is not connected
directly to a terminal. The internal {virtual) output is likewise not connected directly to a terminal.

TEXAS INSTRUMENTS 47
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EXPLANATION OF LOGIC SYMBOLS

TABLE Il — SYMBOLS INSIDE THE OUTLINE

J.KRS,T

—le

Postponed output (of a pulse-triggered flip-flop). The output changes when input
initiating change (e.g., a C input) returns to its initial external state or level. See § 5.

Bi-threshold input (input with hysteresis})

NPN open-collector or similar output that can supply a relatively +
low-impedance L level when not turned off. Requires external .
pull-up. Capable of positive-logic wired-AND connection.

Passive-pull-up output is similar to NPN open-collector output but f
is suplemented with a built-in passive pull-up.

NPN open-emitter or similar output that can supply a relatively low- +
impedance H level when not turned off. Requires external pull-down. &

Capable of positive-logic wired-OR connection.

Passive-pull-down output is similar to NPN open-emitter output but
is supplemented with a built-in passive pull-down.

3-state output

Qutput with more than usual output capability (symbol is oriented in the direction
of signal flow).
Enable input
When at its internal 1-state, all outputs are enabled.
When at its internal 0O-state, open-collector and open-emitter outputs are off,
three-state outputs are at normally defined internal logic states and at external
high-impedance state, and all other outputs (e.g., totem-poles) are at the
internal O-state.

Usual meanings associated with flip-flops (e.g., R = reset, T = toggle)

S
R

Shift right (left) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown.

Data input to a storage element equivalent to: 'd

Counting up (down) inputs, m = 1, 2, 3etc. If m = 1, it is usually not shown.
Binary grouping. m is highest power of 2.

The contents-setting input, when active, causes the content of a register to take
on the indicated value.

The content output is active if the content of the register is as indicated.

Input line grouping . . . . indicates two or more terminals used to implement a single
logic input.

X
e.g., The paired expander inputs of SN7450. xq]f

Fixed-state output always stands at its internai 1 state. For example, see SN74185.
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INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



EXPLANATION OF LOGIC SYMBOLS

33

The application of internal -inputs and outputs requires an understanding of dependency notation,
which is explained in Section 4.

In an array of elements, if the same general qualifying symbol and the same qualifying symbols

associated with inputs and outputs would appear inside each of the elements of the array, these
q\jalifying symbols are usually shown only in the first element. This is done to reduce clutter and to
save time in recognition. Similarly, large identical elements that are subdivided into smaller elements
may each be represented by an unsubdivided outline. The SN64HC242 symbol illustrates this principle.

Symbols Inside the Outline

Table {11 shows some symbols used inside the outline. Note particularly that open-collector, open-
emitter, and three-state outputs have distinctive symbols. Also note that an EN input affects all of the
outputs of the circuit and has no effect on inputs. When an enable input affects only certain outputs
and/or affects one or more inputs, a form of dependency notation will indicate this (see.4.9). The
effects of the EN input on the various types of outputs are shown.

It is particularly important to note that a D input is always the data input of a storage element. At
its internal 1 state, the D input sets the storage element to its 1 state, and at its internal O state it resets
the storage element to its O state. '

The binary grouping symbol will be explained more fully in Section 8. Binary-weighted inputs are
arranged in order and the binary weights of the least-significant and the most-significant lines are
indicated by numbers. In this data booK weights of input and output lines will be represented by
powers of two usually only when the binary grouping symbol is used, otherwise, decimal numbers will
be used. The grouped inputs generate an internal number on which a mathematical function can be
performed or that can be an identifying number for dependency notation. See Figure 28. A frequent
use is in addresses for memories.

Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous
to that for the inputs and the weighted outputs will indicate the internal number assumed to be
developed within the circuit.

Other symbols are used inside the outlines in this data book in accordance with the IEC/IEEE
standards but are not shown here. Generally these are associated with arithmetic operations and are
self-explanatory.

When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets
[like these] .
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EXPLANATION OF LOGIC SYMBOLS

4.1

4.2

DEPENDENCY NOTATION
General Explanation

Dependency notation is the powerful tool that sets the IEC symbols apart from previous systems and
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship
between inputs, outputs, or inputs and outputs without actually showing all the elements and inter-
connections involved. The information provided by dependency notation supplements that provided
by the qualifying symbols for an element’s function.

In the convention for the dependency notation, use will be made of the.terms “affecting”” and
“affected”. In cases where it is not evident which inputs must be considered as being the affecting
or the affected ones (e.g., if they stand in an AND relationship), the choice may be made in any
convenient Way.

So far, ten types of dependency have been defined and all of these are used in this data book. They are
listed below in the order in which they are presented and are summarized in Table IV following

4.119.

Section Dependency Type or Other Subject

4.2 G, AND

4.3 General rules for dependency notation
44 V, OR

4.5 N, Negate, (Exclusive OR)

4.6 Z, Interconnection

4.7 C, Control

4.8 S, Set and R, Reset
49 EN, Enable

410 M, Mode

411 A, Address

G (AND) Dependency

A common relationship between two signals is to have them ANDed together. This has traditionaliy
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate.
The 1972 1EC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND
relationship using dependency notation. While nine other forms of dependency have since been
defined, the ways to invoke AND dependency are now reduced to one.
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EXPLANATION OF LOGIC SYMBOLS

In Figure 4 input b is ANDed with input a and the complement of b is ANDed with ¢. The letter G has
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number
considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and
also at each affected input. Note the bar over the 1 at input c.

a 1-_ a T a

b—G1 b ﬂ

1 4] ;
-- 3 c

FIGURE 4 — G DEPENDENCY BETWEEN INPUTS

In Figure 5, output b affects input a with an AND relationshib. The lower example shows that it is
the internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 6 shows input a to
be ANDed with a dynamic input b.

A

I

=g

amj

1]

Br

u-..
:_.!9:
| 1
Il
o .
,&

]
' i

FIGURE 6 — G DEPENDENCY WITH A DYNAMIC INPUT

The rules for G dependency can be summarized thus:

When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and outputs.
affected by Gm stand at their normally defined internal logic states. When the Gm input or output
stands at its O state, all inputs and outputs affected by Gm stand at their internal O states.
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EXPLANATION OF LOGIC SYMBOLS

4.3 Conventions for the Application of Dependency Notation in General

4-12

The rules for applying dependency relationships in general follow the same pattern as was illustrated
for G dependency.

Application of dependency notation is accomplished by:

1) labeling the input (or output) affecting other inputs or outputs with the letter symbol
indicating the relationship involved (e.g., G for AND) followed by an identifying number,
appropriately chosen; and

2) labeling each input or output affected by that affecting input (or output) with that same
number.

I it is the complement of the internal logic state of the affecting input or output that does the affecting,
then a bar is placed over the identifying numbers at the affected inputs or outputs. See Figure 4.

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an
OR relationship to each other. See Figure 7.

a 61 a =1
b —
¢ 1 c

FIGURE 7 — OR’ED AFFECTING INPUTS

(]

2
1]
o

If the affected input or output requires a label to denote its function (e.g., “D"’), this label will be
prefixed by the identifying number of the affecting input. See Figure 12.

If an input or output is affected by more than one affecting input, the identifying numbers of each of
the affecting inputs will appear in the label of the affected one, separated by commas. The normal
reading order of these numbers is the same as the sequence of the affecting relationships. See Figure
12.

If the labels denoting the functions of affected inputs or outputs must be numbers, (e.g., outputs
of a coder), the identifying numbers to be associated with both affecting inputs and affected inputs or
outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek letters. See
Figure 8.
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EXPLANATION OF LOGIC SYMBOLS

a a a 1
] Ga = b G1
c o c T

FIGURE 8 — SUBSTITUTION FOR NUMBERS
4.4 V (OR) Dependency

The symbol denoting OR dependency is the letter V. See Figure 9.

£ = [

FIGURE 9 — V (OR) DEPENDENCY

When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand
at their internal 1 states. When the Vm input or output stands at its internal O state, all inputs and
outputs affected by Vm stand at their normally defined internal logic states.

45 N (Negate) (X-OR) Dependency

The symbol denoting negate dependency is the letter N. See Figure 10. Each input or output affected
by an Nm input or output stands in an exclusive-OR relationship with the Nm input or output.

B = D = s

Ifa=0, thenc=b
Ifa=1, thenc=h

FIGURE 10 — N (NEGATE) (X-OR) DEPENDENCY
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EXPLANATION OF LOGIC SYMBOLS

When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each
output affected by Nm is the complement of what it would otherwise be. When an Nm input or
output stands at its internal O state, all inputs and outputs affected by Nm stand at their normally
defined internal logic states.

4.6 Z (Interconnection) Dependency
The symbol denoting interconnection dependency is the letter Z.
Interconnection dependency is used to indicate the existence of internal logic connections between
inputs, outputs, internal inputs, and/or internal outputs.
The internal logic state of an input or output affected by a Zm input or output will be the same as the
internal logic state of the Zm input or output, unless modified by additiona! dependency notation.
See Figure 11.
ks w w T = >
E 2:1}— a = [Iﬁ}]—@a where —-D—o— = 4——
- = [EH]IE»
a—Gi I - a -
I’:Ezl e - b H [_] ¢
FIGURE 11— Z (INTERCONNECTION) DEPENDENCY
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EXPLANATION OF LOGIC SYMBOLS

4.7 C (Control) Dependency
The symbol denoting control dependency is the letter C.
Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage

elements. They may take on their internal 1 states (be active) either statically or dynamically. In the
latter case the dynamic input symbol is used as shown in the third example of Figure 12.

a—C1
b—1D

a Cc1 a— 61 a & —{&] s
bcz = b—1c2 = b s
c—{1,20 {20 c R

Note AND relationship of aand b

_—

a— G1 a & -

b—| 1,20 = b &is

c—C2 c . ;& R
L= o

a—1,20

b—1.20 _

¢— 61 -

d—{ €2

Input c selects which of a or b is stored when d-goes low.

FIGURE 12 — C (CONTROL) DEPENDENCY

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally
defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or
output stands at its internal O state, the inputs affected by Cm are disabled and have no effect on the

function of the element.

4.8 S (Set) and R (Reset) Dependencies

The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the
letter R.
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Set and reset dependencies are used if it is CASE 1
necessary to specify the effect of the combi- S R|Q a
nation R=S=1 on a bistable element. Case 1 in $—s 2 [0 0[nc ne
Figure 13 does not use S or R dependency. aen b5 ? (1) ? (1]
1 1|2 2
When an Sm input is at its internal 1 state, :
outputs affected by the Sm input will react, CASE 2 —
regardless of the state of an R input, as they s—Is1  1—a g g 30 ?c
normally would react to the combination S=1, o 1]o0 1
R=0. See cases 2, 4, and 5 in Figure 13. rR—IR to—a |1 01 0
1 111 .0
When an Rm input is at its internal 1 state, CASE 3
outputs affected by the Rm input will react, s Rla &
regardless of the state of an S input, as they $—s 10 570 [ne nc
normally would react to the combination S=0, 0o 110 1
R=1. See cases 3, 4, and 5 in Figure 13. R—R1 1p—a : ? (1) ?
When an Sm or Rm input is at its internal 0 CASE 4
state, it has no effect. S Rja Q
n §—s1 1 0 0 ]nc nc
Note that the noncomplementary output - o 1ot
R—iR2 2p—g (|1 O]1 O
patterns in cases 4 and 5 are only pseudo stable. 1 1)1 1
The simultaneous return of the inputs to CASE§
S=R=0 produces an unforeseeable stable and —
complementary output pattern. §— 51 2—a g g ?C (n)c
0 1]0 1
R—4R2 tpo—a |1 of1 o
1 110 O
. 0 = external 0 state 1 = external 1 state
nc = no change ? = unspecified

‘ FIGURE 13 — § (SET) AND
4.9 EN (Enable) Dependency R (RESET) DEPENDENCIES

The symbol denoting enable dependency is the combination of letters EN.

An ENm inputhas the same effect on outputs as an EN input, see 3.1, but it effects only those outputs

labeled with the identifying number m. It also affects those inputs labeled with the identifying number
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an

affected input is identical to that of a Cm input. See Figure 14.
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EXPLANATION OF LOGIC SYMBOLS

When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally
defined effect on the function of the element and the outputs affected by this input stand at their
normally defined internal logic states, i.e., these inputs and outputs are enabled.

1
L
» [EN1 Ifa=0,bis disabled and d = ¢
d tfa=1,cisdisabled and d = b
Nyl

FIGURE 14 — EN (ENABLE) DEPENDENCY

When an ENm input stands at its internal O state, the inputs affected by ENm are disabled and have no
effect on the function of the element, and the outputs affected by ENm are also disabled. Open-
collector outputs are turned off, three-state outputs stand at their normally defined internal logic
states but externally exhibit high impedance, and all other outputs (e.g., totem-pole outputs) stand at
their internal O states. :

4.10 M (Mode) Dependency n

The symbol denoting mode dependency is the letter M.

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element
depend on the mode in which the element is operating.

If an input or output has the same effect in different modes of operation, the identifying numbers
of the relevant affecting Mm inputs will appear in the label of that affected input or output between
parentheses and separated by solidi. See Figure 19.

4.10.1 M Dependency Affecting Inputs

M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at
its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined
effect on the function of the element, i.e., the inputs are enabled.

When an Mm input or Mm output stands at its internal O state, the inputs affected by this Mm input or
Mm output have no effect on the function of the element. When an affected input has several sets of
labels separated by solidi {e.g., C4/2-/3+), any set in which the identifying number of the Mm input
or Mm output appears has no effect and is to be ignored. This represents disabling of some of the
functions of a multifunction input.
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EXPLANATION OF LOGIC SYMBOLS

The circuit in Figure 15 has two inputs, b and ¢, that control which one of four modes (0, 1, 2, or 3)
will exist at any time. lnputs d, e, and f are D inputs subject to dynamic control (clocking) by the a
input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading).
Note that input a has three functions. It is the clock for entering data. In mode 2, it causes right
shifting of data, which means a shift away from the control block. In mode 3, it causes the contents of
the register to be incremented by one count.

Note that all operations are synchronous.

In MODE 0 (b = 0, ¢ = 0), the outputs
remain at their existing states as none

of the inputs has an effect.

In MODE 1 (b= 1, ¢ = 0), parallel loading
takes place thru inputs e and f.

In MODE 2 (b = 0, ¢ = 1), shifting down
and serial loading thru input d take place.
In MODE 3 (b = ¢ = 1), counting up by
increment of 1 per clock pulse takes place.

FIGURE 15— M (MODE) DEPENDENCY AFFECTING INPUTS

n 4.10.2 M Dependency Affecting Outputs

When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their
normally defined internal logic states, i.e., the outputs are enabled.

When an Mm input or Mm output stands at its internal O state, at each affected output any set of labels
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored.
When an output has several different sets of labels separated by solidi {e.g., 2,4/3,5), only those sets
in which the identifying number of this Mm input or Mm output appears are to be ignored.

In Figure 16, mode 1 exists when the a input
stands at its internal 1 state. The delayed
output symbol is effective only in mode 1
(when input a = 1) in which case the device
functions as a pulse-triggered flip-flop. See a—{m1
Section 5. When input a = 0, the device is : % T
not in mode 1 so the delayed output symbol

has no effect and the device functions as a FIGURE 16 — TYPE OF FLIP-FLOP DETERMINED
transparent latch. BY MODE
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4.11

In Figure 17, if input a stands at its internal 1
state establishing mode 1, output b will stand
at its internal 1 state only when the content
of the register equals 9. Since output b is
located in the common-control block with no
defined function outside of mode 1, the state
of this output outside of mode 1 is not defined
by the symbol.

In Figure 18, if input a stands at its internal 1
state establishing mode 1, output b will stand
at its internal 1 state only when the content
of the register equals 15. If input a stands at
its internal O state, output b will stand at its
internal 1 state only when the content of the
register equals 0.

In Figure 19 inputs aand b are binary weighted
to generate the numbers 0, 1, 2, or 3. This
determines which one of the four modes
exists.

At output e the label set causing negation
(if c = 1) is effective only in modes 2 and 3.
In modes O and 1 this output stands at its
normally defined state as if it had no labels.
At output f the label set has effect when the
mode is not 0 so output e is negated (if

a M1 1CT=9 b

FIGURE 17 — DISABLING AN OUTPUT OF THE
COMMON-CONTROL BLOCK

a M1 1CT=15 b
1cT=0
' '
1 ]
] ]
| |

FIGURE 18 — DETERMINING AN OUTPUT'S

FUNCTION
0 0

0 e
b—1pM3 04}—1
c—na
M 24/350—g

FIGURE 19 — DEPENDENT RELATIONSHIPS
AFFECTED BY MODE

¢=1) in modes 1, 2, and 3. In mode O the label set has no effect so thé output stands at its normally
defined state. In this example 0,4 is equivalent to {1/2/3)4. At output g there are two label sets. The
first set, causing negation (if ¢ = 1), is effective only in mode 2. The second set, subjecting g to AND

dependency on d, has effect only in mode 3.

Note that in mode 0 none of the dependency relationships has any effect on the outputs, soe, f, and g

will all stand at the same state.

A (Address) Dependency

The symbol denoting address dependency is the letter A.
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EXPi.ANATION OF LOGIC SYMBOLS

Address dependency provides a clear representation of those elements, particularly memories, that use
address control inputs to select specified sections of a multidimensional array. Such a section of a
memory array is usua!iy called a word. The purpose of address dependency is to allow a symbolic
presentation of the entire array. An input of the array shown at a particular element of this general
section is common to the corresponding elements of all selected sections of the array. An output
of the array shown at a particular element of this general section is the result of the OR function of
the outputs of the corresponding elements of selected sections. If the label of an output of the array
shown at a particular element of this general section indicates that this output is an open-circuit
output or a three-state output, then this indication refers to the output of the array and not to those
of the sections of the array.

Inputs that are not affected by any affecting address input have their normally defined effect on all
sections of the array, whereas inputs affected by an address input have their normally defined effect
only on the section selected by that address input.

An affecting address input is labelled with the letter A followed by an identifying number that
corresponds with the address of the particular section of the array selected by this input. Within
the general section presented by the symbol, inputs and outputs affected by an Am input are labelled

with the letter A, which stands for the identifying numbers, i.e., the addresses, of the particular
sections.

a 2 EN1
b b —EN2
[ = ¢ ——EN3
d d —c4

FIGURE 20 — A (ADDRESS) DEPENDENCY

Figure 20 shows a 3-word by 2-bit memory having a separate address line for each word and uses
EN dependency to explain the operation. To select word 1, input a is taken to its 1 state, which
establishes mode 1. Data can now be clocked into the inputs marked “1,4D"". Unless words 2 and 3
are also selected, data cannot be clocked in at the inputs marked “2,4D"" and “3,4D"". The outputs
will be the OR functions of the selected outputs, i.e., only those enabled by the active EN functions.

The identifying numbers of affecting address inputs correspond with the addresses of the sections
selected by these inputs. They need not necessarily differ from those of other affecting dependency-
inputs {e.g., G, V, N, . . .), because in the general section presented by the symbol they are replaced by
the letter A. ‘

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



EXPLANATION OF LOGIC SYMBOLS

If there are several sets of affecting Am inputs for the purpose of independent and possibly
simultaneous access to sections of the array, then the letter A is modified to 1A, 2A, ... Because they
have access to the same sections of the array, these sets of A inputs may have the same identifying
numbers. '

Figure 21 is another illustration of the concept.

RAM 16 X 4
EN

LT
>
ale

c1
- C
—A1D AV|—
FIGURE 21

FIGURE 21 — ARRAY OF 16 SECTIONS OF FOUR TRANSPARENT LATCHES WITH 3-STATE OUTPPTS .
COMPRISING A 16-WORD X 4-BIT RANDOM-ACCESS MEMORY '

TABLE IV — SUMMARY OF DEPENDENCY NOTATION

TYPE OF LETTER AFFECTING INPUT AFFECTING INPUT
DEPENDENCY | SYMBOL* AT ITS 1-STATE AT ITS 0-STATE
Address A Permits action (address selected) Prevents action (address not selected)
Control c Permits action ) Prevents action
Prevents action of inputs.
. Ooutputs off,
Enable EN Permits action v outputs atexternal high impedance,

no change in internal logic state.
Other outputs at internal 0 state.

AND G Permits action Imposes 0 state
Mode M Permits action {mode selected) Prevents action (mode not selected)
Negate (X-OR) N Complements state No effect
Affected output reacts as
RESET R itwouldto S =0, R = 1 No effect
Affected output reacts as
SET s itwouldto S =1, R =0 No effect
OR Y Imposes 1 state Permits action
Interconnection A Imposes 1 state Imposes 0 state

* These letter symbols appear at the AFFECTING input (or output) and are followed by a number. Each input
(or output) AFFECTED by that input is labeled with that same number. When the labels EN, R, and S appear at
inputs without the following numbers, the descriptions above do not apply. The action of these inputs is
described under ““Symbols Inside The Outline”, see 3.1,
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EXPLANATION OF LOGIC SYMBOLS

BISTABLE ELEMENTS

The dynamic input symbal, the postponed output symbol, and dependency notation provide the tools
to differentiate four main types of bistable elements and make synchronous and asynchronous inputs
easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the
other columns show examples.

Transparent latches have a level-operated control input. The D input is active as long as the C input
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from
D, J, K, R, or S inputs on the active transition of C. Pulse-triggered elements require the setup of data
before the start of the control pulse; the C input is considered static since the data must be maintained
as long as C is at its 1 state. The output is postponed until C returns to its O state. The data-lock-out
element is similar to the pulse-triggered version except that the C input is considered dynamic in that
shortly after C goes through its active transition, the data inputs are disabled and data does not have to
be held. However, the output is still postponed until the C input returns to its initial external level.

Notice that synchronous inputs can be readily recognized by their dependency labels (1D, 1J, 1K, 1S,
1R) compared to the asynchronous inputs (S, R), which are not dependent on the C inputs.

==

| |
m ©
N —
L __Jl 20 S
TRANSPARENT 1/2 SN74HC75
LATCHES
===1
r ! S o —|u |
+cm |._ —1D —=t=C1
—>Cc1 N —1K K
] ] - R R
| SRR |
EDGE-TRIGGERED 1/2 SN74HC74 1/2 SN74HC107

! | =18
=&[1s b — _“ -t
Cm = ] ct
—ci —K N
[ i alig P— >R
L1 :R
PULSE-TRIGGERED SN74L71 1/2SN74107
r=—= 5 g
|
' = [ T [
“i’c’""l_ o I e
[ i =&k ~p— T
| P | IR R
DATA-LOCK-OUT SN74110 1/2SN74111

FIGURE 22 — FOUR TYPES OF BISTABLE CIRCUITS
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EXPLANATION OF LOGIC SYMBOLS

CODERS

The general symbol for a coder or code

converter is shown in Figure 23. X and Y X/Y
may be replaced by appropriate indications
of the code used to represent the infor-

mation at the inputs and at the outputs,

respectively.

FIGURE 23 — CODER GENERAL SYMBOL

Indication of code conversion is based on the following rule:

Depending on the input code, the internal logic states of the inputs determine an internal value.
This value is reproduced by the internal logic states of the outputs, depending on the output
code.

The indication of the relationships between the internal logic states of the inputs and the internal
value is accomplished by:

1)

2)

labelling the inputs with numbers. In this case the internal value equals the sum of the
weights associated with those inputs that stand at their internal 1-state, or by

replacing X by an appropriate indication of the input code and labelling the inputs with
characters that refer to this code.

The relationships between the internal value and the internal logic states of the outputs are
indicated by: '

1}

2)

labelling each output with a list of numbers representing those internal values that lead to
the internal 1-state of that output. These numbers shall be separated by solidi as in Figure
24. This labelling may also be applied when Y is replaced by a letter denoting a type of
dependency (see Section 7). If a continuous range of internal values produces the internal 1
state of an output, this can be indicated by two numbers that are inclusively the beginning
and the end of the range, with these two numbers separated by three dots, e.g., 4...9=
4/5/6/7/8/9, or by

replacing Y by an appropriate indication of the output code and labelling the outputs with
characters that refer to this code as in Figure 25.

Alternatively, the general symbol may be used together with an appropriate reference to a table in
which the relationship between the inputs and outputs is indicated. This is a recommended way
to symbolize a PROM after it has been programmed.
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EXPLANATION OF LOGIC SYMBOLS

FUNCTION TABLE
INPUTS | OUTPUTS
¢c b al|g f e d
XIY 0 0 0]0 0 0 0
. 1 af— 0 0 1]/0 0 0 1
b—ro2 23— o 1 0flo 0 1 0
c—r74 waf—: 0 1 1{0 1 1 0
N 10 0]0 1 0 1
1 0 1(0 0 0 o
1 1 00 00 0
1 1 1|1 0 0 0
FIGURE 24 — AN X/Y CODE CONVERTER
FUNCTION TABLE
INPUTS OUTPUTS
Xjact c b all 1T h g f o d
Y I— 0 0 0[]0 0 00000
\ . Y — o0 1/0 0 0 0 0 0 1
b1, . . 0 10/000 001 0
’ 2 . ' 0 1 1/0 0 0 01 00
— Y I— 1T 0 0[]0 0 0 1 0 0 0
; ; 10 1/0 01 00 0 o0
— 1 10{01 0000 0
11 1/1 00000 0

FIGURE 25 — AN X/OCTAL CODE CONVERTER

7 USE OF A CODER TO PRODUCE AFFECTING INPUTS

element. In such a case use can be made of
the symbol for a coder as an embedded

symbol. See Figure 26. FIGURE 26 — PRODUCING VARIOUS TYPES OF
DEPENDENCIES

X/Y

I _ 1y o161
It often occurs that a set of affecting inputs 1462
f e c fon i 2 27w
dor ;:I.ep n:en ‘y t:otatlo |s‘ p'roduced by — 23 lns
ecoding the signals on certain inputs to an

g g P t —c
1

If all affecting inputs produced by a coder

are of the same type and their identifying X/M XY -
numbers correspond with the numbers shown —11 0+ - —i1 04 Mo
at the outputs of the coder, Y (in the qualify- —2 127 e ;r'h"‘;
ing symbol X/Y) may be replaced by the

(] [}
letter denoting the type of dependency. ! !
The indications of the affecting inputs should FIGURE 27 — PRODUCING ONE TYPE OF

then be omitted. See Figure 27. DEPENDENCY
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USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS

If all affecting inputs produced by a coder are of the same type and have consecutive identifying
numbers not necessarily corresponding with the numbers that would have been shown at the outputs
of the coder, use can be made of the binary grouping symbol (see 3.1). k external lines effectively
generate 2k internal inputs. The bracket is followed by the letter denoting the type of dependency
followed by %1% The m1 is to be replaced by the smallest identifying number and the m2 by the
largest one, as shown in Figure 28.

X/Y

TA0
+A1
TA2
TA3
TA4
TAS
4 A6
+A7

L[]
—
>
~jo

Il
| |

XY

0165

FIGURE 28 — USE OF THE BINARY GROUPING SYMBOL -

SEQUENCE OF INPUT LABELS

If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there .
is any) for that functional effect is preceded by the labels corresponding to the affecting inputs.
The left-to-right order of these preceding labels is the order in which the effects or modifications
must be applied. The affected input has no functional effect on the element if the logic state of any
one of the affecting inputs, considered separately, would cause the affected input to have no effect,
regardless of the logic states of other affecting inputs.

If an input has several different functional effects or has several different sets of affecting inputs,
depending on the mode of action, the input may be shown as often as required. However, there are
cases in which this method of presentation is not advantageous. In those cases the input may be shown
once with the different sets of labels separated by solidi. See Figure 29. No meaning is attached to the
order of these sets of labels. 1f one of the functional effects of an input is that of an unlabelled input
of the element, a solidus will precede the first set of labels shown.
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EXPLANATION OF LOGIC SYMBOLS

If all inputs of a combinational element are
disabled (caused to have no effect on the
function of the element), the internal logic

states of the outputs of the element are not
specified by the symbol. [f all inputs of a
sequential element are disabled, the content
of this element is not changed and the out-
puts remain at their existing internal logic

states.

Labels may be factored wusing algebraic

techniques.

n

a M1 a M1

b G2 = b G2

¢ 1 - ¢ 1R
i i

a G2

b 2/61 =

a ‘[GI =
FIGURE 29 — INPUT LABELS
——-[ID/ZD
—% 123485412345

FIGURE 30 — FACTORING INPUT LABELS

10 SEQUENCE OF OUTPUT LABELS

If an output has a number of different labels, regardless of whether they are identifying numbers of

affecting inputs or outputs or not, these labels are shown in the following order:

1) if the postponed output symbol has to be shown, this comes first, if necessary preceded by

the indications of the inputs to which it must be applied;

2) followed by the labels indicating modifications of the internal logic state of the output,
such that the left-to-right order of these labels corresponds with the order in which their

effects must be applied;

3) foliowed by the label indicating the effect of the output on inputs and other outputs of the

element.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 . DALLAS. TEXAS 75265



EXPLANATION OF LOGIC SYMBOLS

Symbols  for open-circuit or three-state

outputs, where applicable, are placed just
inside the outside boundary of the symbol E
adjacent to the output line. See Figure 31.

sl e

If an output needs several different sets of
labels that represent alternative functions
(e.g., depending on the mode of action), these sets may be shown on different output lines that must
be connected outside the outline. However, there are cases in which this method of presentation is not
advantageous. In those cases the output may be shown once with the different sets of labels separated
by solidi. See Figure 32. :

FIGURE 31— PLACEMENT OF 3-STATE SYMBOLS

Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated
by a nonnumeric character should be separated by a comma. ‘

If a set of labels of an output not containing a
solidus contains the identifying number of an a—fm Ter-oncto1sl—b _ a—{m1 1cT-ole-b
affecting Mm input standing at its internal O . = 1CT=15 .

state, this set of labels has no effect on that ) n

output. a—{M1 1CT=9/1CT=15b—b — a—m 1cT=9 b
= 1CT=15

Labels may be factored using algebraic TTEmmEmT T Tttt

techniques. FIGURE 32 — OUTPUT LABELS

(1/2)3 p— 1,3/2,3]——
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FIGURE 33 — FACTORING OUTPUT LABELS

If you have questions on this Explanation {EEE Standards may be purchased from:

of Logic Symbols, please contact: R . B .
Institute of Electrical and Electronics Engineers, Inc.

F.A.Mann MS 49 345 East 47th Street

Texas Instruments Incorporated R New York, N.Y. 10017

P.0O. Box 225012

Dallas, Texas 75265 International Electrotechnical Commission (IEC)
Telephone (214) 995-2867 publications may be purchased from:

American National Standards Institute, Inc.
1430 Broadway
New York, N.Y. 10018
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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 64HC02 J -00

MUST CONTAIN TWO TO FOUR LETTERS

SN Standard Prefix
SNJ MIL-STD-8838B Processed
JEDEC Screening Standard 101

(2. Unique Circuit Description

MUST CONTAIN SIX TO NINE CHARACTERS
Examples:

54HCO0
74HC74
74HCA4002

3. Pack ),

MUST CONTAIN ONE OR TWO LETTERS
J,JT, N, NT (Dual-in-line packages)t
FH, FK, or FN (Chip carriers)

(From pin-connection diagram on individual data sheet)

(4. Instructions (Dash No.} }—

MUST CONTAIN TWO NUMBERS

- 00 No specia! instructions
- 10 Solder-dipped leads {N and NT packages only)

* These circuits in dustin-line packages are shipped in one of the tarriers shown below. Unless a specific method of shipment is specitied by the customer
{with possible additional costs), circuits will be shipped in the most practical carner. Please contact your Ti sales representative for the method that will best
suit your particular needs.

Dual-in-line (J, JT, N, NT)

- Slide Magazines

- A-Channel Plastic Tubing
- Barnes Carrier (N only}

- Sectioned Cardboard Box
- Individual Plastic Box

TEXAS INSTRUMENTS

INCORPORATED
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MECHANICAL DATA

FH and FK ceramic chip carrier packages

Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FH package has a single-layer
base with a ceramic lid and glass seal. The FK package has a three-layer base with a metal lid and braze seal.

The packages are intended for surface mounting on solder lands on 1,27 {0.050-inch) centers. Terminals require no
additional cleaning or processing when used in soldered assembly.

FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used to indicate
devices whose terminal assignments conform to a forthcoming JEDEC Standard.

FH AND FK CERAMIC CHIP CARRIER PACKAGES
{28-terminal package shown)

CERAMIC CHIP CARRIERS

EDE
e : .,
DESIGNATION® TERMINALS MIN MAX MIN MAX
8.69 9.09 7.80 9.09
MS004CB . ‘ p
S ¢! 20 10.342) 10.358) 10.307) {0.358)
11,23 11.63 10,31 11,63
M: 4
sooacc 28 10.442) 10.458) 10.406) 10.458)
MS004CD . aa 16.26 16,76 12,58 14,22
10.640) 10.6601 10.495) 10.560)
MSO004CE 52 18,78 19,32 12,58 14,22
(0.739) (0.761) {0.495) {0.560)
MSO04CF 68 23.83 24,43 12,6 218
{0.938) (0.962) {0.495) {0.862)
28.83 29.59 12,6 27.0
MS004CG N . g
84 (1138 1.165 0.49%) 11,0851
» R . - .
All dimensions and notes for the specified JEDEC outline apply.

0,51 (0.020) "
0,25 0.010) (Fo)
¥ 0510.020)
0.25 (0.010)
1,40 (0.
1.4 (0.045) 1 1,14 (0.045)
CAEREEE { 0,89 (0.035)
071 (0.028) —-I '* | 2,54 (0.100) 2,03 (0.080)
s o0z L.I|27 (0.050) 1,14 (0.045) 1,63 (0.064) ™ 15 ( ,064)

0,89 (0.035)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.
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MECHANICAL DATA

FN plastic chip carrier package

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an electri-
cally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions. The
packages are intended for surface mounting on solder lands on 1,27-mm (0.050-inch) centers. Leads require no addi-
tional cleaning or processing when used in soldered assembly.

FN PLASTIC CHIP CARRIER PACKAGE
(28-terminal package shown)

e, ——
NO.OF A B c 18 17 16 15 14 13 12
TERMINALS MIN MAX MIN MAX MIN MAX -
20 9,35 10,03 8,89 9,04 8,08 8,38 1
(0.368)_ (0.395) | (0.350) (0.356) | (0.318)  {0.330) l:'f’
28 11,89 1257 11,43 1158 10,62 10,92 10
(0.468) (0.495) {0.450) (0.456) (0.418) {0.430) [ 20
a4 16,97 17,65 16,51 16,66 15,70 16,00 9
(0.668) _ (0.695) | (0.650) (0.656) | (0.618)  (0.630) {1
52 19,51 20.19 19,05 19,20 18.24 18,54 [ 2 8 A
(0.768)  (0.795) | (0.750)  (0.756) | (0.718)  (0.730) 2
68 24,59 25,27 24.13 24,28 23,32 2362 23 . 7 ]
(0.968) (0.995) (0.950) (0.956) (0.918) {0.930)
24 6
25 26 27 28 1 2 3 4 S
4,78 (0.188) O
—] 306 (0.160) e m—
1,14 (0.045) 1,14 {0.045) X 45°
0,63 (0.025) NOM
fe— 2,41 (0.095) MIN B
1,27 (0.050) X 45° —
NOM | A
0,25 (0.010) R
MAX \
—+
( _1..
[
4 ! [:1'_351__0053'
1,19 (0.047)
T | 0450018
0,33 (0.013)
3° NOM
JE—— y_

3° NOM

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.
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MECHANICAL DATA

J ceramic packages (including JT packages)

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a lead
frame. Hermetic sealing is accomplished with glass. 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
require no additional cleaning or processing when used in soldered assembly.

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available onfy in the 7,62 (0.300j row spacing.

14-PIN J CERAMIC

19,94 (0.785)
19,18(0.755)

Falts Within JEDEC TO-116 and

EIA MO-001AA Dimensions OO
AANANAAAD

0,63 {0.025) R NOM —\

7,87 (0.310) WL/

VY
Tz (oJelojololo)o]

6,22 (0.245)

<

(0.050) NOM

) [ ], GLASS
h 5,08 (0.200) SEALANT
MAX

. —»] | 1,78 (0.070) MAX 14 PLACES
— 127 0,51 (0.020) M.IN-|
—

oy '

0,76 (0.030) MIN
14 PLACES

> il

0.356 (0.014)
0,203 {0.008)

3,30 (0.130):
MIN

- SEATING PLANE Y lr

254 (0’,:.:]

14 PLACES

0,58 (0.023)
> 038 (0015) |4 PHACES

14 PLACES

1,78 (0.070) PIN SPACING 2,54 {0.100) T.P.

4PLACES (See Nota 2}
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

16-PIN J CERAMIC

19,94 {0.785)

19,18 (0.755)
PDOOOOOOO®
LWLV LV-LVLV-LVE)

€ ¢ 0,63 (0.025) R NOM ~
2,87 (0.310)

Vom0 YAV
622 (0:245) QOO

-.1 r'—Lu?ln.nsomou —-I rtn(o.anlunx 16 PLACES .
[ T

GLASS
; L 5,08 (0.200) SEALANT
f MAX )
ﬂ' ‘_Q‘; - SEATING PLANE v

051 0.020F I
g !
18 PLACES MIN -.{

0,76 (0.030} MIN !
’.\ 0,356 (0.014)

12PLACES
3,30 (0.130)
0,203 (0.008) N
—»
0,305 {0.012) MIN

05810023} 1g py pces
18 PLACES :.Jlll:] 0,38 (0.015)
4 PLACES

1,27 (0.050}
PIN SPACING 2,54 (0.100) TP. 0,38 (0.015)
(See Now a)

4 PLACES

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

J ceramic dual-in-line packages (continued)

20-PIN J CERAMIC

24,76(0.975)
r— 23,6210.930) ——'l

I@ DO
0,63 (0.025) R NOM
13 3
7,87 (0.310)
vt FryvyvyowTd
82210245) 10160J61016]0]010JOIC)
—0‘ r— L~ 1,27 (0.050) NOM l °'5'M“;°2°’ —-I r— 1,78 (0.070) MAX 20 PLACES

LI GLASS
5,08 (0.200) l {# SEALANT

0,76 (0.030) MIN
16 PLACES

MAX
105° ———SEATING PLANE (0 750!
3, N
% ol -]

20 PLACES .
0,356 (0.014) 058 (0.023)
,—\ 0,203 (0.0061 0,305 (0.012) MIN -i o ) s0pLaces
20PLACES 4PLACES 38 0,
127 10.090) s

0,38 (0.015)

PIN SPACING 2,54 {0.100) T.P.
(Ses Note a}

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

24-PIN JT CERAMIC

31,8 (1.250) MAX

BOEROOOEGOOEEM®
AAAAARAANANAAA

§ [ 0,63 {0.025) R NOM.
L L 8,26 (0.325)
7,37 {0.290)

7,62 (0.300) . Vvvuwvvuuku
8220265 0]6(6]06]0]00l0[CWI)

0‘51,,1(3‘.020’ 1,78 (0.070) ,
—-‘ 1,27 (0.050) NOM __.1 o 24 PLACES
| 0,76 (0.030)
¥ |1
5,08 (0.200)
Mlix
SEATING PLANE
108 T | le—0.76 (0.030) MIN
24 PLACES 0,356 (0.014) 3,30 {0.130) | —G{ l‘—
_-o\\"— 0,203 {0.008, MIN
24 PLACES

PIN SPACING 2,54 (0.100) T.P.
254 (0.100) MAX {See Note a)
4 PLACES

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

058 (0.023) 4 pLACES

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

N plastic packages {including NT package)
Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within an
electrically conductive plastic compound. The compound will withstand soldering temperature with no deformation
and circuit performance characteristics remain stable when operated in high-humidity conditions. Once theleads are
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. Leads
require no additional cleaning or processing when used in soldered assembly.

NOTE: For the 14-, 16-, 20-, and 28-pin packages, the letter N is used by itse!f since these packages are available in only one row-spacing width — 7,62
(0.300) for the 14-, 16-, 18-, and 20-pin packages and 15,24 (0.600} for the 28-pin package.

14-PIN N PLASTIC 19,8 (0.780)
. 18,0 (0.710)
OEOOOO® .
ATAVAYAYAYAWA
2.4 (0.093) R Nom—z
£ | 7.62:025 2,8 (0.110) NOM —fe—od
(0.300 + 0.010)

1 635025 AT
(0.250 £ 0.010) @@@ @@ @@
"l |-_ i z,:f.w)) oM ——| }c—v,n 10.070) MAX 14 PLACES
i

\ITT 0,51(0.0200 [
02500100 5o (ozoo’) Max MIN |
NOM ’ ) . -
—- SEATING PLANE ~ ¥ 0,84 (0.033) MIN
10 14 PLACES
APLACES l\q 0281008 0,457 4 0,076
L 3,17 01251 MIN 0018« 0009
2,032 051 14 PLACES
(Sea Notes band c) " o207 (See Notes band ¢}
10.080 £ 0.020) .
4 PLACES PIN SPACING 2,54 (0.100) T. P.
{Sea Note 2)
Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions .
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. n
16-PIN N PLASTIC r— 190 (0780 Max —4
’ BEOOADOO
lAYAYAVAYAYAY
G
762+0.25 —
_(o.mianw) 2.410.093) R NOM a
L 6351 0,25 $2,8(0.10) NOM—%
10.250 £ 0.010)
H 201080 now 0161601601010
—»| |#—1.78 (0.070) MAX 16 PLACES
£o25 10,010 vom o8 (3&201[ [H]
5,08 (0.7'00] MAX
105*, TING PL ,| l= 0,34 (0.033) MIN
50 o 1l 12 PLACES
0,28+0,08
10PLACES o100 « o031 3,7 (0125 MIN —| (:‘;:’:::v:z;,
18 PLACES 1,65 (0.065) 3
(See Notesband c) 63576015 ‘s'::}xis“ o
4 PLACES PIN SPACING 2,54 {0.100) T.P.
(See Note s}
ALTERNATE SIDE VIEW
—=o4 |®-1.78 (0.070) MAX 16 PLACES
Parts may be supplied in accordance with the 051 [0.020] |
altemnate side view at the option of Tl plants 5.08 (0.200) MAX 1
located in Europe. In this case, the overall -H 0,84 (0.033) MIN
length of the package is 22,1 (0.870) max. | 16PLACES
3,17 (0.125) MIN - I-‘:.;!‘i: : :ﬁg)
2,41 (0. 095'_- 16 PLACES
1,0270.080) PIN SPACING 2,54 (0.100) T, p, ‘5% NotesDandc)
4 PLACES (Ses Notea)
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
b. 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 at least 0,51 {0.020) above seating plane.
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MECHANICAL DATA

N plastic dual-in-line packages (continued)

20-PIN N PACKAGE D -1 a—

<) (OXOXCIOXOXORD
NANNDNNNAN
¢ 24100931 R no«—-E
621025
10900+ 0io10) 28 (0.110) NOM.
8,861 0,
w210+ 0010 (0JOXOJOXOXOJGNOJOXG)
["— 20 (0.000) oM —ei Ja—1,78 (0.070) MAX 20 PLACES
U 0,51 {0.020)
025 O01INOM g 0020 ax i |
——SEATING PLANE T
0,84 (0.032) MIN
% ‘ 16 PLACES
20 PLACES 0282008 04571 0,078
"'“.-‘0-0" 20.003) 3,94 (0.155) -.| 10.018 £ 0.003)
20PLACES 317 0.425) 20PLACES
(08 Notet b and €} YTV | B
22100001 PIN SPACING 2,54 {0.100) T.P.
(See Note

4PLACES

ALTERNATE SIDE VIEW
}@—1,78 (0.070) MAX 20 PLACES

e 0,84 10.030) miv
Pl E!

Parts may be supplied in ’ ) 4572:0 :7‘: )
accordance with the lo—p: Y
aiternate side view at 284015 - Rkihees
the option of T plents 3,17 (0725 20PLACES
located in Europe. 191 (0.075) —» PIN SPACING 2,54 (0.100} T.P.

1,02 10.040) (See Note )

4PLACES

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

24-PIN NT PLASTIC

31,8 (1.250) MAX

HEEO®®EOOEEO®E
AAARARARNARR

& € 2,4 10.093) R NOM——

- 7,621 0,25
(0.300 * 0.010} 2,8 (0.110) NOM—

\YAYAYAY
[ 7.1(0.280) MAX @@@@@@@@@

0,38 (0.015)
MIN
e 2,0 (0.080) NOM 1,78 (0.070)
_’I [ 4 —»f 05310033 20 PLACES
[ ¥
025 0010} NOM ¢ 50 10 200y |
pX —y 1]
——— SEATING PLANE

105°

9 T sl te— 084 0033y MIN
24 PLACES 24 PLACES

e 0282008 3,17 (0.125) MIN ) je— 0.457 2 0,076
"\ {0.011 2 0.003) -~ (0018 ¢ 0.003)
24 PLACES 24 PLACES

2,16 (0.085) MAX—
4 PLACES PIN SPACING 2,54 (0.100) T.P.
(See Note a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTES: a. Each pin centerline is located within 0,25 {0.010) of its trud longitudinal position.
b. This dimension does not apply for solder-dipped leads.
c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane.
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IC Sockets




IC SOCKETS

Texas Instruments lines of off-the-shelf interconnection products are designed specifically to meet the performance needs of
volume commercial applications. They provide both the economy of a standard product line and performance features
developed after many year’s experience with custom designs. Foremost among these is our ability to selectively bond a
wrought gold stripe at the contact point. No waste. Reduced cost. Reliable contacts.

Wrought Gold Contact
Plate a contact with gold and you get a better contact. More reliable, longer lasting. Increase the gold, you improve the

contact. But gold is precious, so improved performance has to be costly — right? Wrong. Because now you can get the gold
only where it is needed — at the point of contact.

How? With selective metallurgical bonding; a gold stripe inlay. Not porous plating, but durable wrought gold bonded to the
contact by the same technology used to produce clad coins and thermostat metals.

Texas Instruments, Attleboro, Massachusetts, is the world’s largest producer of these multimetal systems. We also know our
way around electronics. The result? A full line of reliable, low cost, interconnection systems featuring an extra measure of
gold where it’s needed. Premium performance at no premium in price.

IC Sockets .

Texas Instruments family of 1C sockets includes every type and size in common use today, and as wide a choice of contact
materials as you'll find anywhere. Choose from open or closed entry wire~wrapped1 sockets, standard or low profile solder
tail sockets, cable plugs, and component platforms. Sizes from 8 to 40 pins.

Additional information including pricing and delivery quotations may be obtained from your nearest Tl Distributor, Tl
Representative, or:

Texas Instruments Incorporated
Connector'Systems Department
MS 14-3

Attleboro, Massachusetts 02703
Telephone: {617) 699-3800
TELEX: ABORA927708

TRegistered trademark of Gardner-Denver



LOW PROFILE SOCKETS
SOLDER TAIL

C-93 SERIES GOLD-CLAD CONTACTS

Universal mounting and packaging
Anti-wicking wafer
Stand-off tabs on base for solder flush

Redundant contact points for low contact resistance,
high reliability and repetitive insertion

e Closed entry construction

MATERIAL:

SOLDER STANDOFF A. Body-glass filled nylon (GFN)

B. Contact-copper nickel alloy

C. Finish-see part number schedule

NOTES:

A. Sockets meet requirements of Texas Instruments
test specification TS-0005 and test report
TR-0003

B. Operating temperature —65°C to +150°C

C. Contacts have redundant spring elements

D. Accommodates standard-IC leads up to .024"

E

PART NUMBER
SCHEDULE

square, rectangular, or .024" diameter

. Contact is designed and oriented in the plastic
body to generate maximum possible contact

IDENTIFICATION NOTCH
FOR PIN NO. 1

pressure
E 3 H q F. Socket is designed to achieve maximum density BLACK BODY
on boards
« G. Sockets may be mounted end to end on .100" Pins
::;wz:;srcooxtmuous line or on .400" centers 3 C9308.02
H. Socket is designed to prevent IC leads from 14 €9314-02
TOLERANCE __J |_.100 contacting P.C. board . 16 €9316-02
NON-CUMULATIVE TYP. 1. Closed entry feature provided to facilitate
automatic 1C insertion and protects the IC 18 €9318-02
leads against damage 20 €9320-02

22 €9322-02

w
= v i 24 €9324-02
|7 H _‘l 28 C9328-02
.015 7T  ..350 MAX 40 €9340-02
—r S B CONTACT FINISH
007 50 microinch mini-
’ mum gold strip

I inlay
__”__ 028 . M IC LEAD GUARD

8 Pin |14 Pin | 16 Pin | 18 Pin | 20 Pin | 22 Pin | 24 Pin | 28 Pin | 40 Pin

Dimension X +.005 | .300 | .300 .300 .300 .300 .400 .600 .600 600

Dimension V +.010 | .400 | .700 .800 .900 | 1.000 | 1.100 | 1.200 | 1.400 | 2.000

Dimension W (max) | .400 | .400 400 400 .400 .500 .700 .700 .700




6-4

STANDARD PROFILE SOCKET

SOLDER TAIL

C-82 SERIES PLATED CONTACTS o C-92 SERIES GOLD CLAD CONTACTS

WIRE WRAP

C-81 SERIES PLATED CONTACTS e C-91 SERIES GOLD CLAD CONTACTS

MATERIAL:

A.

Body-gtass filled
nylon (GFN)
Contact-phosphor
bronze per QQ-8-750
(C-81) copper nickel
alloy (C91)

. Finish-see part

number schedule

NOTES: i

A. Sockets meet requirements of Texas
Instruments test specification TS-0003
and test report TR-0001

B. Contacts are replaceable

C. Contacts have redundant spring elements

D. Cover is removeable

E. Contact is designed and oriented in the
plastic body to generate maximum
possible contact pressure

F. Operating temperature —65°C to +150°C

® Designed for low cost, reliable, high density production packaging
® Universal mounting and packaging capabilities
¢ 8 1o 40 pin fead configurations
® Contacts accommodate .015" through .024" rectangular or round
~ dual-in-line leads
® Wire wrap posts held to true position of .015" providing a true
position of .020"" on boards for efficient automatic wire wrapping
WIRE WRAP SOLDER TAIL
CERAY Ko
— ]
1E5-B-8HB-8-= 2503 8- &-5- T
1 (L] roy
" g __L ‘
1 B8 @%% H-H-BnE-8-8
oL, —| -—
“NON-CUMULATIVE :'yog NON-CI)%[}LATIVE ;YmP)
L
R | SO
v e W —] ~25|v0 MAX 00 MAX
/-C - S,
; mm(:;osg.couucr /‘ osgfoxn ﬂ —"—_
N ! ) 240
020 OPEN ENTRY OPEN ENTRY
‘ ONLY
. IR 1
1 [=- 025 640 125
U 0 SQUARE 690 J:‘
e

G. Sockets are designed to achieve maximum
density on boards and may be mounted
400" row to row centers

H. Closed entry cover is provided to facilitate
automatic insertion and protect IC leads
against damage

I. Accommodates standard 1C leads up to
.024" square, rectangular or .024" dia.

. Contact retention — 7 tbs. min.

K. Sockets are capable of being automati-
cally or semiautomatically wire wrapped

[

8 Pin 14 Pin 16 Pin 18 Pin 20 Pin 24 Pin 28 Pin 36 Pin 40 Pin
Dimension V +0.10 .465 .765 .865 965 1.065 1.280 1.480 1.845 2.045
Dimension W (max) 400 400 .400 .400 .400 .700 .700 .700 700
Dimension X +.005 .300 .300 .300 .300 .300 .600 .600 .600 .600
Dimension Y $0.10 NA 400 400 .400 400 .500 .500 .800 1.000
Dimension Z £.005 .280 . .280 ..280 .280 .280 .280 .280 325 .325




WIRE WRAP

OPEN ENTRY | CLOSED ENTRY
PART
NUMBER
SCHEDULE
Contact " Black Black
L. Pins
Finish Body Cover
) 8 C810854 €810804
Series 14 811454 c811404
c-81 16 C811654 €811604
200-400
L 18 €811854 C811804
microinch
L 20 €812054 C812004
min tin
per 24 C812454 C812404
2
MIL-T-10727 8 C812854 C812804
' 36 €813604
40 €814004
3 8 C910850 C€910800
Series 14 911450 911400
C-91
L 16 C911650 C911600
50 microinch
min 18 C€911850 911800
N 20 C912050 C€912000
gold stripe
inla 24 C912450 €912400
v 28 912850 €912800
36 913600
40 €914000

SOLDER TAIL
OPEN ENTRY | CLOSED ENTRY
PART o
NUMBER
SCHEDULE
Contact " Black Black
. Pins
Finish Body Cover
] 8 €820850 €820800
Series
c.82 14 €821450 €821400
30 microinch 16 €821650 €821600
min gold per 18 €821850 €821800
MIL-G45204 | 24 |  ca2ea50 822400
50 mif:r:il:ch R 28 C822850 822800
Consen | 36 C823600
40 €824000
] 8 €820852 €820802
Series
c-82 14 821452 C821402
50 microinch 16 €821652 €821602
min gold per 18 C821852 C821802
MIL-G-45204 | 24 c822452 ©822402
100 microinch | 28 €822852 €822802
min nickel per
QoN-290 36 €823602
40 £824002
8 €820854 C820804
Series
c.82 14 C821454 C821404
8 16 c821654 C821604
200-400 18 C821854 €821804
microinch
min tin per 24 €822454 €822404
MIL-T-10727 | 28 €822854 €822804
36 €823604
40 C824004
] 8 €920850 €920800
Series
c92 14 C921450 €921400
: 16 €921650 C921600
:“ngicwinch 18 €921850 €921800
1]
gold stripe 24 €922450 €922400
inlay 28 €922850 €922800
36 €923600
40 €924000




C87 SERIES BERYLLIUM COPPER CONT;ACTS

SINGLE BEAM SOCKETS
LOW PROFILE/HIGH RETENTION

. C88 SERIES PHOSPHOR BRONZE CONTACTS

The C87 socket utilizes a beryllium copper contact spring The C88 socket utilizes a specially processed high-strength
with a 200u inch minimum tin alloy finish in the contact copper alloy spring with a 200u inch minimum tin alloy fin-
area. This contact system has been recognized as the staridard ish in the contact area. This uniquely engineered contact
high performance combination. The system maintains the system has been designed to achieve the performance charac-

highest withdrawal and normal forces, along with the ability  teristics that normally require a beryllium copper spring.
to retain these properties after cycling.

The device, available at a significantly lower cost than the
beryllium copper version, offers the advantage of a substan-
tial cost reduction without sacrificing critical performance

requirements,

PART NUMBER SCHEDULE

PIN NO. 1 IDENTIFICATION

COLOR WHITE
EN & I c

.025
{0.64)
A
.018 .
(0.467 (2.54)
MATERIAL:

A. Body — Glass reinforced polyester
UL rating 94V-0.
*B. Contacts — C87 Series, beryllium
copper — C88 Series, phosphor

NOTES:

omMmoowy

. Operating temperature: ~40°C to +105°C
. Contact rating: 1 amp

Contact capacitance: 2 picofarads max.

. Contact resistance: 20 miiliohms max.

. Dielectric withstanding voltage: 1000 V.A.C. min.
. Insulation resi: : 100,000 megohms min.

. Insertion force - 16 position “blunt IC” (.010

lead}: .5#/lead nominal

. Withdrawal force (.008 test blade)

C87 Series
Initial: 155 gm nominal
After probing with a .014 blade: 98 gm nominal
After probing with a .025 blade: 87 gm nominal
C88 Series
Initial: 112 gm nominal
After probing 2 times with .014 blade: 82 gm
nominal
After probing 2 times with .025 blade: 29 gm
nominal

Normal force {.010 deflection): 250 gm min,

. Polarization identification: a white circle at the #1

o
-

Iy

bronze. position. Pins| C87 SERIES|C88 SERIES!
C. Contact finish — tin plate: 200u K. Full test reports, #TR 801015 for C87 Series and 8 | €8708-01 €8808-01
::Lcaro inch min, thick in contact #;I’R |810;! 1321::;222 Series, are available from 14| cs714-01 | css14-.01

X ur local s ice.
v 16 | ca716.01 | cssi6-01
- - - - - . s — 18 | ca718.01 | c8818.01
_ _ 8 Pin 14Pin | 16 Pin | 18 Pin | 20Pin | 22 Pin | 24 Pin 8 Pin | 40Pin 20| c872001 | ces2001
Dimension A| (7,62) | (7,62) | (7,62) | (7,62) | (7,62} | (10,16} ] (15,24) | (15,24) | {15,24)

300 | 300 | 300 | 300 } 300 | 400 | 600 | 600 | .600 22| C8722:01 | C8822:01
Dimension B “26106) [§] ;0708) (236'102) 12568(;5) 1%50,881 ($71.8g) (:1302'$' (11354,38) (goéggi 24 | C8724-01 | C8824-01
Dimension C (-9,40) (9,40) (9,40} 9,40) (9,40) | (11,94) | (17,02)] (17,02) | (17,02) 28 | c8128:01 €8828-01
.370 370 370 .370 .370 .470 .670 .670 .670 40 | CB8740-01 | C8840-01

*Also available: C98-Gold inlay, C89-Copper Alloy




SCREW MACHINE SOCKETS
LOW PROFILE

CY1 SERIES WIRE WRAP e C72 SERIES SOLDER TAIL

© Gold contacts with gold sleeve or tin sleeve

PART NUMBER SCHEDULE

GOLD SLEEVES

c71 C72
Wire Wrap Solder Tail

6 | C7106-03* | C7206-09*
8 ] C7108-03 C€7208-09
14 | C7114-03 C7214-09

MATERIAL: 16 | C7116-03 | C7216-09
A. Body — Thermoplastic, meeting UL specification 18 c7118-03 C7218-09
9%-v-0 20 | c712003 | c722000
B. Contact — Beryllium copper QQ-C-530, finish — 22 ©7122-03 C7222-09
gold over nickel per mil-G-45204 24 C7124-03 ©7224-09
C. Sleeve — Brass QQ-B-626, finish — gold over nickel 28 | ¢712803 C7228-09

il-G-45204 or ti er nickel per mil-T-10727 -
per mi or tin over nickel per mi 40 | c714003 €7240:09

NOTES: 64 C7164-03* C7264-09*
* i A. Open body construction and high standotfs pro- TIN SLEEVES

vide improved cleaning and heat dissipation 6 |' C7106-53* C7206-59*

B. Accept standard |.C. leads .010: .003 x .018¢ 8 710853 C7208-59

.003 or .010 to .022 dia. 14 C7114-563 C7214-59

p C. Accept I.C. lead lengths from 090 to .165 16 C7116-63 C7216-59

C71 SERIES sa.

D. Operating temperatures: 18 C7118-53 C7218-59

Gold sleeve -65°C to 125°C 20 C7120-53 C7220-59

Tin sieeve -40°C to 100°C 22 | cr12283 C7222:59

a0 b5 H .090 E. ggggrma:ce — meets req. of :;‘ t:;t;‘pec. T.S. 24 | Cc712453 C7224-59

| 3% o ;;ﬁ"" f as shown in test report T.R. . 28 C7128:53 C722859

T lle- 023 ) 40 | c714053 | c724059
C72SERIES 1A. 64 | c7164.53+ | -c726459¢

6 Pin{8 Pin}14 Pin|16 Pin|18 Pin|20 Pin}22 Pinj24 Pin|28 Pin[36 Pin|40 Pinj64 Pin INotle: Qontacts fpr one- z'ind twg:-
Dimension A max. | 300 | 400] 700 | 800 | 900 |1.000] 1.100] 1.200] 1.400| 1.800] 2000 3.200]  yore. Comtaet the factary for details.

Dimension B +.005].200] .300 ] .600 | .700 | .800 | .900] 1.000] 1.100] 1.300} 1.700 1.900] 3.100
Dimension C max. |.400].400| .400 }.400{ .400 | .400{ .500| .700| .700| .700] .700} 1.000 *Minimum order requirements on

" " these parts. Alternate insulator
Dimension D +.005].300].300] .300 } .300 } .300 | .300] .400] .600} .600} .600} .600] .900 materials may be used.

8-7



SPECIAL SOCKETS
SLIM PACKAGE

C8424-03 s C9324-03

.300 row to row spacing on the low profile edgegrip

7.62
k500
C474211 C4W64-11 SERIES 64 STAGGERED PINS
MATERIAL: MATERIAL:
A. Body: 94V-0 A. Body: Ryton
glass filled R-8
polyester : B. Contact: Cop-
. Contact: Cop- per alloy
per alloy C. Finish: Tin
C. Finish: Tin plating 200"
plating: 120" min,
min.
s NOTES:
NOTES: ) Operating Tem-
A. Operating tem- perature: -40°C
perature: to +200°C
-40°C to
+100°C 65
42.0 (.256)
11.654} )
12.78 15.24 [ j
(700)  (.600) o [0 17278 1
ke—(.700)—»! }
- zge— Iy
(.150)—-] sl 530 ' MIN.
MAX, (.208)
CA4S SERIES 28 AND 40 POSITIONS
MATERIALS:
———————— A. Body: 84V-0 glass filled polyester
T B. Contacts: Copper alloy T
C C. Finish: Tin plating 125" min, Cc

o — - — l NOTES: _i

A. Operating temperature: -40°C to +100°C

45 45
B (RY2)] 179 I___B____u
“ r 1T U

e—a—sl T lll78

1.778 (.070}
-+ k-(b70) ke adl 3.0 (.?'3;
(.118) MIN.

MIN.
Part No. Pos. A B Cc

C4528-02 28 | 10.16| 25.0 | 13.0
{.400) 1 (.984) | (.512)
€4540-02 40 | 15.24 | 35.7 | 18.0
(.600) |(1.406){ (.709)
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