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

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

~}l~~~rii:i: ~~~-~~~~~1ivf~~.s11~~~gtft~~.t1~~~~~~~~7f4~ 
~14) 545-5210; Sacramento, 1900 Point West Way. Suite H1, 

RfJ~;mA~~t~.~~t~5:1.5si~1~e92o~-b5m~3.0/~f:) ~~~~9~~0'. 
Sunnyvale, P.O. Box 90.64. 77~ Palomar Ave .. Sunnyvale. CA 
94086, (408) 732-1840 

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

~~~n~~cr~~~[ir~r'~~~~r~a~ i ~~\~~~ .1 ng~s6rs~9i~r~2Rod:i) 
269-0074 

FLORIDA: Clearwater, 2280 U.S Hwy. 19 N .. Suite 232. Clear­
water. FL 33515, (813) 325-1861; Ft. Lauderdale, 2765 NW 
62nd St.. Ft. Lauderdale. FL 33909, (305) 973-8502; Winter 
Park, 1850 Lee Rd , Suite 115, Winter Park. FL 32789, (305) 
644-3535. 

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

~e~~~?s'.s1:L~~~i~'.oM~ia:J~29W w Algonquin. Arlington 

INDIANA: Fl. War,ne, 2020 Inwood Dr, Ft. Wayne, 1.N 46805, 
l~~TJn!~~i1;~11~: 4i~itr&~~M~~3&Lynhurst, Suite J-400, 

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

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

MICHIGAN: Southfield, Central Park Plaza, 26211 Central Park 
Blvd • Suite 215. Southfield, Ml 48076, (313) 353-0830. 

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

MISSOURI: Kansas City, 8080 Ward Pkwy .• Kansas City, MO 

~~~dri~~1.6~t5~~~~;.0~0sb1L:,~ir31~\8gMi~~ne. 1ndustna1 

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

~~:q:~~~D~fi\~~i~i~u~65~~~~1Alice NSE. Suite E. Albu-

NEW YORK: East Syracuse, 6700 Old Ccllamer Rd . East Syr­
acuse, NY 13057. (315) 463-9291; Endicott, 112 Nanticoke 
Ave .. PO Box 618, Endicott. NY 13760. (607) 754-3900; 
Melville, 1 Huntington Ouadranr. Suite 3C10, PO Box 2936. 

~ve~v~ 11 ~o~cih1~~6~ie(.5m ~~M1.0~91~)u1~~.Wtd~·Jo0c1h~~t~~ 
1210 Jellerson Rd .. Rochester. NY 14623. (716) 424-5400 

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

OHIO: Beachwood, 23408 Commerce Park Rd .. Beachwood. 

~i~d~~~v2e·j~~o~~ii~~05~3~.arJ~£i 2~~-~11n Bldg.· 
4124 

TI Distributors 
ALABAMA: Huntsville, Hall-Mark (205) 837-8700. 

ARIZONA: Plloenl1, Kierullf Electronics (602) 243-4101; R.V. 

fsij~\h~C8~!M~lJc::n~-~/!~ittT(~~)s~~9~~i1~ Industries 

CALIFORNIA: Anaheim, R. V. Weatherford (714) 634-9600; 
Canoga Park, Marshall Industries (213) 999-5001; 

c1~~tls~~~~53~~~~1 (~~~t;:8M~~~~11c~~~~s~~essa'(l~3ruCKJ~ 
b141; El Segundo, Tl SuKply (213) 973-5150; Glendale, R.V. 

~:,a~~~~~gJW14~4~4o~~~bg:0~~ar's~:ir 1~8d0u5J1~~:-im; 
~~6s6(~~:) L::tm~~~:i~e~1ro~ 1~~~~~hcsE1~~,~~~i~;- ( ~~~; 
968-6292; Pomona, R.V. Weatherford (714) 623-1261; Sacra­
mento, Tl Supply (916) 924-8521: San Diego, Arrow Elec­
tronics (714) 565-4800; Kierullf Electronics (714) 278-2112; 
Marshall Industries (714) 578-9600; R.V. Weatherford f14) 

~~~i~4~~~:.n~n~1·:~ac~inR.~"~~:t~m;d4~3~J9~~~- s5u5~: 
nyvale, Arrow Electronics (408) 745-6600; Marshall lndus-

¥~e~pl~ 4~lJ8 7~~21.\0Jl~5~m.~1e~ei,r~nig~e~~~~lo~31~~g~:~: 
Torrance, Wme Electronics (213) 3~0-0880; Tus In, Kierullf 
Electronics (714) 731-5711. 

c·OLORADO: Denver, Arrow Electronics (303) 758-2100; Dip­
lomat/Denver, (303) 740-8300; Kierulff Electronics (303) 
371-6500; Englewood, R.V. Weatherford (303) 770-9762. 

CONNECTICUT: Orange, Milgray/Connecticut (203) 795-
0714; Walllngfonl, Arrow Electronics (203) 265-7741; Mar­
shall Industries (203) 265-3822; Tl Supply (203) 281-4669. 

~t0r!~:~ ~~~:~:~~~~ 0Jr~~~oa~(~s°'(Tci;)d 9~~'.~~ri:?rii~1~: 
mat/Ft. Lauderdale (305) 971-7160; Hall-Mark/Miami (305) 

~~1~2g~~ .0l1:r~~o 0Ere~1/;~na1~~o ~~~~01 ~~~~l88o5:5 rii0~g: 
mat/Florida (305) 725-4520; St. j.;tersburg, Kierullf Wiec­
\3i~)i1?-~M76-1966; Winier Park, Milgray Electronics 

GEORGIA: Norcross, Arrow Electronics (404) 449-8252; Mar­
shall Industries (404) 923-5750. 

~~~:ift~~: ~!l11-':J~~m1~:~~· ~1~JPj~g~~:6:~k2i~ie B~~: 
lage, Kierulff Electronics (312) 640-0200; Chicago, Newark 
Electronics (312) 638-4411; Schaumburg, Arrow Electronics 
(312) 893-9420. 

INDIANA: A. Wayne, Ft. Wayne Electronics (219) 423-3422; 

~~:~r~~f~~1(31 gr~~3~3~1~;ct{1o~~cpsp 1~3:lJo~~~S~~~~~.Arrow 

IOWA: Cedar Rapids, Deeco (319) 365-7551. 

g:!::~ ~l~:f:n, C~~~~~~~JK~~;;~alg~ mm m:im: 
Wichita, LCOMP Inc. (316) 265-9507. 

MARYLAND: Baltmore, Arrow Electronics (202) 737-1700, 
1301~ 247-5200; Hall-Mark/Baltimore ~301~ 796-9300; Co-
~i~r!~iJa~~~~t~l~~toW;6U~~- 9 5-1 26: Rockville, 

r6~~:3\~~~~~rn~~~n~ 1~:~!~~i1 ~~~~~:~1e; 1m~)n~~~-m~~ 
~~~l~:(sS1) s9JPn1~g~ 7fi~~0e~i~~~~c0sb(~1t~~5-8~1~6: 
~!~H~~~~:N~:~r:r:1~~r~~r~:(il~)1~°61~~~'.3~;~1~~~~'. 
Diplomat (313) 477-3200; Grand Rapids, Newark Electronics 
(616) 241-6681. 

MINNESOTA: Edina, Arrow Electronics (612) 830-1800; 
Kierullf Electronics (612) 835-4388; Minneapolis, Diplomat 
(612) 788-8601. 

~~~:~,u~:: ~a~~o~~·1~~.1~K~~~~ss1Ci~0(~1J? 1~~l~liio~5~i 
Supply (81?) 753-4750; St. Louis, Arrow Electronics (314) 
567-6888; LCOMP lnc.-St. Louis (314) 291-6200; Tl Supply 
(314) 569-2258. 
NEW HAMPSHIRE: Manchester, Arrow Electronics (603) 
668-6968. 

~l4~8~lo~~~!;r c~W1~~nai1-~~~:r~~a4d~ta58ig~ 1C1a(~~~ 
sugply (201) 38t6400; Clifton, ~arshall Industries (201) 
34 -1900; ~alr11eld, Kierullf Electronics (201) 575-6750; 
Marlton, Milgray/Delaware Vall'lr: (60iJo 424-1300; Moores-

~~~nEl~~t~~nf~~ct(~ms 1~~-~805~-toto~:.at~~~~~~~iN~~ 
Jersey (201) 785-1830. 

~f~45~:xl~t~in:1l~~~u~,~cgir~ni~;%~5f 1m'.~~~~~ J~~;~ 
Components (505) 345-9981. 

NEW YORK: Endweli, Marshall Industries (607) 754-1570; 
Freeport, Milgray Electronics (516) 546-5600. N.J. \800) 
645-3986; Hauppauge. Arrow Electronics (516) 231- 000; 
JACO (516b273-55 O; Liverpool, Arrow/Syracuse (315) 
652-1000; iglomat (315) 652-5000; Melville, Diplomat 

b~~; ~~~ii~!te~; R~~f:~~~~iy ~~~i)~~~~~~bl::r ~~~~W~: 
dustries (716) 235-7620. 

NORTH CAROLINA: Raleigh, Arrow Electronics (919) 
876-3132; Hall-Mark (919) 832-4465; Winston-Salem, Arrow 
Electronics (919) 725-8711. 

OKLAHOMA: Tulsa, 3105 E Skelly Dr.. Suite 512. Tulsa. OK 
74105, (918) 749-9547. 

OREGOlt: Beaverton, 6700 SW 105th St., Suite 110, Beaver­
ton. OR 97005, (503) 643-6758 

rn~~:n~W~~~~/h1~)~~~-i~g6 575 Virginia Dr .. Ft. Wash-

TENNESSEE: Johnson City, P.O. Drawer 1255, Erwin Hwy., 
Johnson City, TN 37601. (615) 461-2129. 

TEXAS: Austin, 12501 Research Bldg., PO. Box 2909, Austin. 
TX.78723. j512\ 250-7655; Dallas, PO. Box 225012. Dallas. 
TX 75265, 214 995-6531: Houston, 9000 Southwest Frwy .. 
Suite 400, ouston, TX 77036. (713) 778-6592. 

~Jf2~.~~~1W!3~~~ii672 West 2100 South. Salt Lake City UT 

VIRGINIA: Falr111, 3001 Prosperity. Fairfax .. VA 22031. (703) 
849-1400; Midlothian. 13711 Sutter's Mill Circle, M1dloth1an, 
VA 23113. (804) 744-1007. 

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

CANADA: Ottawa, 436 McClaren St.. Ottawa. Canada. 
K2POM8, (613) 233-1177; Richmond Hill, 280 Centre St. E . 

r~~~~n~~ti~~I S~4l1!1r'e~n~~~i·e;a~~it tr~~6J g~~;~!8~w~1: 
St. Laurent. Quebec. Canada H4S1R7. (514) 334-3635. K 

OHIO: Centerville, Arrow Electronics (513) 435-5563; Cleve­
land, Tl S'!fip~ ~216) 464-6100; Cincinnati, Graham Elec-

¥2G~f~8~~1D~yt:n:1~~~b CE~~~~~~i~s ~~j~~~~~-~rjg: (~~~~ 
~:~L~1~~!l~~J (~1W NU~8t s~\~~1.a~~r:: 1~~t~.ro~n1~ 
(216) 248-3990. 

~~1t'~a~~~~,[: 1Misf 08~E~m~: sm~~~~: m~I ~rn~g: 
OREGON: Beaverton, Almac/Stroum Electronics (503) 
641-9070; Portland, Kierulff Electronics (503) 641-9150. 

PENNSYLVANIA: Pittsburgh, Arrow Electronics (412) 
856-7000. 

LE~~~~~:,~~n·51~i~W-~181r~!t;~iss~~12J ~~~~;~r ~f~i 
458-3555; Dallas, Component Specialties ~214) 357-~511; 
Hall-Mark/Dallas (214) 341-1147; International £1ectronics, 

~i~~~1 ~Ye3ct~~~~d/Mm1U~W1 ~~~-:~~~:. ~o~~~,;~~:e5n:: 
cialties (713) 771-7237; Hall-Mark/Houston (713) 781-61!ll\; 
Harrison Equipment (713) 652-4700; Tl Supply (713) 
776-6530. 

~~~~ff ~~~~~~~~s ~~~h Dgf~~S9~~Altaland (801) 486-4134; 

WASHINGTON: Redmond, United Components \206\ 
885-1985; Seattle, Almac/Stroum Electronics 206 
763-2300, Kierulff Electronics (206) 575-4420; Tukwila, Ar­
row Electronics (206) 575-0907. 

~1~~~~r~l~i~aa~~::e(k41~m1~~~~o~n~;J:!!~I.6t~ri 
Electronics (414) 784-8160. 

~l~~~~~~~(lt~)Y 2~i-~4g~'.do~~f~~l~~.3b~~~~i~~~I~~~~: 
(416) 661-0220; Edmonton, Cam Gard Supply (403) 
426-1805; Hallfa1, Cam Gard Supply (902) 454-8581; Kam­
loops, Cam Gard Supply (604) 372-3338; Moncion, Cam 
Gard Supply (506) 855-2200; Montreal, CESCO Electronics 
b5146 735-5511; Future Electronics (514) 731-7441; Ottawa, 

8ig-8~Se~~~~~~ ~~~~) Jlic61 1~~~~~~\~s El~f~)oii~~J~W 
Regina, Cam Gard Supply (306) 525-1317; Saskatoon, Cam 
Gard sug~ly (306) 652-6424; Toronto, Future Electronics 

~i1~14ti: F~~u5r~3~1e~~~~~v(~4)c4;~-5~~~~ :,~~r~~g~~~~ 
Gard Supply (204) 786-8481. A 
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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. 

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

Information contained herein supersedes data published 
in the Supplement to the TTL Data Book LCC4162, 
portions of The Bipolar Microcomputer Components Data 
Book LCC4440, and Low Power Schottky and Advanced 
Low Power Schottky Products CL-484, and is supplemental 

to information published in LCC4112. 

ISBN 0-89512-108-5 
Library of Congress No. 81-50954 

Copyright© 1981 

Texas Instruments Incorporated 
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ALPHANUMERIC INDEX 

TYPE NUMBERS 

FP54ALS16R4 

FP54ALS16R6 

FP54ALS16L8 

FP54ALS16R8 

FP54LS333 

FP54LS335 
FP54AS839 

FP54AS840 

SN5400 

SN54ALSOO 

SN54HOO 

SN54LOO 

SN54LSOO 

SN54SOO 

SN5401 

SN54ALS01 

SN54H01 

SN54L01 

SN54LS01 

SN5402 

SN54ALS02 

SN54L02 

SN54LS02 

SN54S02 

SN5403 

SN54ALS03 

SN54L03 

SN54LS03 

SN54S03 

SN5404 

SN54ALS04 

SN54H04 

SN54L04 

SN54LS04 

SN54S04 

SN5405 

SN54ALS05 

SN54H05 

SN54LS05 

SN54S05 

SN5406 

SN5407 

SN5408 

SN54ALS08 

SN54LS08 

SN54S08 

SN5409 

FP74ALS16R4 

FP74ALS16R6 

FP74ALS16L8 

FP74ALS16R8 

FP74LS333 

FP74LS335 
FP74AS839 

FP74AS840 

SN7400 

SN74ALSOO 

SN74HOO 

SN74LOO* 

SN74LSOO 

SN74SOO 

SN7401 

SN74ALS01 

SN74H01 

SN74LS01 

SN7402 

SN74ALS02 

SN74L02* 

SN74LS02 

SN74S02 

SN7403 

SN74ALS03 

SN74L03* 

SN74LS03 

SN74S03 

SN7404 

SN74ALS04 

SN74H04 

SN74L04* 

SN74LS04 

SN74S04 

SN7405 

SN74ALS05 

SN74H05 

SN74LS05 

SN74S05 

SN7406 

SN7407 

SN7408 

SN74ALS08 

SN74LS08 

SN74S08 

SN7409 

ELECTRICAL 

PAGEt 

S-297 

S-297 

S-297 

S-297 

S-306 

S-306 

S-310 

S-310 
6-2 

S-228 

6-2 

6-2 

6-2 

6-2 

6-4 

S-229 

6-4 

6-4 

6-4 

6-8 

S-230 

6-8 

·6-8 

6-8 

6-4 

S-231 

6-4 

6-4 

6-4 

6-2 

S-232 

6-2 

6-2 

6-2 

6-2 

6-4 

S-233 

6-4 

6-4 

6-4 

6-24 

6-24 

6-10 

S-234 

6-10 

6-10 

6-12 

PIN 

ASSIGNMENTS 

PAGEt 

S-297 

S-297 

S-297 

S-297 

S-306 

S-306 

S-310 

S-310 
5-6 

S-228 

5-6 

5-6 

5-6 

5-6 

S-229 

5-6 

5-6 

5-6 

5-6 

S-230 

5-6 

5-6 

5-6 

5-7 

S-231 

5-7 

5-7 

5-7 

5-7 

S-232 

5-7 

5-7 

5-7 

5-7 

5-7 

S-233 

5-7 

5-7 

5-7 

5-7 

5-8 

5-8 

S-234 

5-8 

5-8 

5-8 

TYPE NUMBERS 

SN54ALS09 

SN54LS09 

SN54S09 

SN5410 

SN54ALS10 

SN54H10 

SN54L 10 

SN54LS10 

SN54S10 

SN54ALS11 

SN54H11 

SN54LS11 

SN54S11 

SN5412 

SN54ALS12 

SN54LS12 

SN5413 

SN54LS13 

SN5414 

SN54LS14 

SN54ALS15 

SN54H15 

SN54LS15 

SN54S15 

SN5416 

SN5417 

SN54LS18 

SN54LS19 

SN5420 

SN54ALS20 

SN54H20 

SN54L20 

SN54LS20 

SN54S20 

SN54ALS21 

SN54H21 

SN54LS21 

SN5422 

SN54ALS22 

SN54H22 

SN54LS22 

SN54S22 

SN5423 

SN54LS24 

SN5425 

SN5426 

SN54LS26 

SN74ALS09 

SN74LS09 

SN74S09 

SN7410 

SN74ALS10 

SN74H10 

SN74L10I 

SN74LS10 

SN74S10 

SN74ALS11 

SN74H11 

SN74LS11 

SN74S11 

SN7412 

SN74ALS12 

SN74LS12 

SN7413 

SN74LS13 

SN7414 

SN74LS14 

SN74ALS15 

SN74H15 

SN74LS15 

SN74S15 

SN7416 

SN7417 

SN74LS18 

SN74LS19 

SN7420 

SN74ALS20 

SN74H20 

SN74L20* 

SN74LS20 

SN74S20 

SN74ALS21 

SN74H21 

SN74LS21 

SN7422 

SN74ALS22 

SN74H22 

SN74LS22 

SN74S22 

SN7423 

SN74LS24 

SN7425 

SN7426 

SN74LS26 

ELECTRICAL 

PAGEt 

S-235 

6-12 

6-12 

6-2 

S-236 

6-2 

6-2 

6-2 

6-2 

S-237 

6-10 

6-10 

6-10 

6-4 

S-238 

6-4 

6-14 

6-14 

6-14 

6-14 

S-239 

6-12 

6-12 

6-12 

6-24 

6-24 

S-17 

S-17 

6-2 

S-240 

6-2 

6-2 

6-2 

6-2 

S-241 

6-10 

6-10 

6-4 

S-242 

6-4 

6-4 

6-4 

6-39 

S-17 

6-8 

6-24 

6-26 

PIN 

ASSIGNMENTS 

PAGEt 

S-235 

5-8 

5-8 

5-8 

S-236 

5-8 

5-8 

5-8 

5-8 

S-237 

5-9 

5-9 

5-9 

5-9 

S-238 

5-9 

5-9 

5-9 

5-9 

5-9 

S-239 

5-10 

5-10 

5-10 

5-10 

5-10 

S-17 

S-17 

5-10 

S-240 

5-10 

5-10 

5-10 

5-10 

S-241 

5-11 

5-11 

5-11 

S-242 

5-11 

5-11 

5-11 

5-11 

S-17 

5-11 

5-12 

5-12 

t Page numbers with "S-" preceding them refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for Design 

Engineers, second edition. 

*Contact the factory for availabilitv. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPE NUMBERS 

SN5427 

SN54ALS27 

SN54LS27 

SN5428 
SN54ALS28 

SN54LS28 

SN5430 

SN54ALS30 

SN54H30 

SN54L30 

SN54LS30 

SN54S30 

SN5432 

SN54ALS32 

SN54LS32 

SN54S32 

SN5433 

SN54ALS33 

SN54LS33 

SN5437 

SN54ALS37 

SN54LS37 

SN54S37 

SN5438 

SN54ALS38 

SN54LS38 

SN54S38 

SN5440 

SN54ALS40 

SN54H40 

SN54LS40 

SN54S40 

SN5442A 

SN54L42 

SN54LS42 

SN5443A 

SN54L43 

SN5444A 

SN54L44 

SN5445 

SN5446A 

SN54L46 

SN5447A 

SN54L47 

SN54LS47 

SN5448 

SN54LS48 

SN5449 

SN7427 

SN74ALS27 

SN74LS27 

SN7428 
SN74ALS28 

SN74LS28 

SN7430 

SN74ALS30 

SN74H30 

SN74L30:t: 

SN74LS30 

SN74S30 

SN7432 

SN74ALS32 

SN74LS32 

SN74S32 

SN7433 

SN74ALS33 

SN74LS33 

SN7437 

SN74ALS37 

SN74LS37 

SN74S37 

SN7438 

SN74ALS38 

SN74LS38 

SN74S38 

SN7440 

SN74ALS40 

SN74H40 

SN74LS40 

SN74S40 

SN7442A 

SN74L42:t: 

SN74LS42 

SN7443A 

SN74L43:t: 

SN7444A 

SN74L44:t: 

SN7445 

SN7446A 

SN74L46:t: 

SN7447A 

SN74L47:t: 

SN74LS47 

SN7448 

SN74LS48 

PIN 
ELECTRICAL ASSIGNMENTS 

PAGEt PAGEt 

6-8 

S-243 

6-8 

6-20 
S-244 

6-20 

6-2 

S-245 

6-2 

6-2 

6-2 

6-2 

6-28 

S-246 

6-28 

6-28 

6-24 

S-247 

6-26 

6-20 

S-248 

6-20 

6-20 

6-24 

S-249 

6-26 

6-26 

6-20 

S-248 

6-20 

6-20 

6-20 

7-15 

7-15 

7-15 

7-15 

7-15 

7-15 

7-15 

7-20 

7-22 

7-22 

7-22 

7-22 

7-22 

7-22 

7-22 

7-22 

5-12 

S-243 

5-12 

5-12 
S-244 

5-12 

5-12 

S-245 

5-12 

5-12 

5-12 

5-12 

5-13 

S-246 

5-13 

5-13 

5-13 

S-247 

5-13 

5-13 

S-248 

5-13 

5-13 

5-13 

S-249 

5-13 

5-13 

5-14 

S-248 

5-14 

5-14 

5-14 

7-15 

7-15 

7-15 

7-15 

7-15 

7-15 

7-15 

7-20 

7-22 

7-22 

7-22 

7-22 

7-22 

7-22 

7-22 

7-22 

ALPHANUMERIC INDEX 

TYPE NUMBERS 

SN54LS49 

SN5450 

SN54H50 

SN5451 

SN54H51 

SN54L51 

SN54LS51 

SN54S51 

SN54H52 

SN5453 

SN54H53 

SN5454 

SN54H54 

SN54L54 

SN54LS54 

SN54H55 

SN54L55 

SN54LS55 

SN5460 

SN54H60 

SN54H61 

SN54H62 

SN54LS63 

SN54S64 

SN54S65 

SN5470 

SN54H71 

SN54L71 

SN5472 

SN54H72 

SN54L72 

SN5473 

SN54H73 

SN54L73 

SN54LS73A 

SN5474 

SN54ALS74 

SN54H74 

SN54L74 

SN54LS74A 

SN54S74 

SN5475 

SN54L75 

SN54LS75 

SN5476 

SN54H76 

SN54LS76A 
·sN5477 

SN74LS49 

SN7450 

SN74H50 

SN7451 

SN74H51 

SN74L51 :j: 

SN74LS51 

SN74S51 

SN74H52 

SN7453 

SN74H53 

SN7454 

SN74H54 

SN74L54:t: 

SN74LS54 

SN74H55 

SN74L55:t 

SN74LS55 

SN7460 

SN74H60 

SN74H61 

SN74H62 

SN74LS63 

SN74S64 

SN74S65 

SN7470 

SN74H71 

SN74L71 :j: 

SN7472 

SN74H72 

SN74L72:t: 

SN7473 

SN74H73 

SN74L73:t: 

SN74LS73A 

SN7474 

SN74ALS74 

SN74H74 

SN74L74:t 

SN74LS74A 

SN74S74 

SN7475 

SN74L75:t: 

SN74LS75 

SN7476 

SN74H76 

SN74LS76A 

PIN 
ELECTRICAL ASSIGNMENTS 

PAGEt 

7-22 

6-39 

6-39 

6-30 

6-30 

6-30 

6-30 

6-30 

6-39 

6-39 

6-39 

6-30 

6-30 

6-30 

6-30 

6-39 

6-30 

6-30 

6-43 

6-44 

6-45 

6-44 

6-62 

6-30 

6-32 

6-46 

6-50 

6-54 

6-46 

6-50 

6-54 

6-46 

6-50 

6-54 

6-56 

6-46 

S-250 

6-50 

6-54 

6-56 

6-58 

7-35 

7-35 

7-35 

6-46 

6-50 

6-56 
7-35 

7-22 

5-16 

5-16 

5-16 

5-16 

5-16 

5-16 

5-16 

5-17 

5-17 

5-17 

5-18 

5-18 

5-18 

5-18 

5-19 

5-19 

5-19 

5-19 

5-19 

5-19 

5-20 

5-20 

5-20 

5-20 

5-21 

5-21 

5-21 

5-22 

5-22 

5-22 

5-22 

5-22 

5-22 

5-22 

5-22 

S-250 

5-22 

5-22 

5-22 

5-22 

7-35 

7-35 

7-35 

5-23 

5-23 

5-23 
7-35 

t Page numbers with "S-" preceding them refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for Design 
Engineers, second edition, 

+contact the factory for availability. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

• 

7 



8 

ALPHANUMERIC INDEX 

TYPE NUMBERS 

SN54L77 

SN54LS77 

SN54H78 

SN54L78 

SN54LS78A 

SN5480 

SN5481A 

SN5482 

SN5483A 

SN54LS83A 

SN5484A 

SN5485 

SN54L85 

SN54LS85 

SN54S85 

SN5486 

SN54L86 

SN54LS86 

SN54S86 

SN54H87 

SN5488A 

SN5490A 

SN54L90 

SN54LS90 

SN5491A 

SN54L91 

SN54LS91 

SN5492A 

SN54LS92 

SN5493A 

SN54L93 

SN54LS93 

SN5494 

SN5495A 

SN54L95 

SN54LS95B 

SN5496 

SN54L96 

SN54LS96 

SN5497 

SN54L98 

SN54L99 

SN54100 

SN54H101 

SN54H102 

SN74H78 

SN74L78:J: 

SN74LS78A 

SN7480 

SN7481A 

SN7482 

SN7483A 

SN74LS83A 

SN7484A 

SN7485 

SN74L85t 

SN74LS85 

SN74S85 

SN7486 

SN74L86t 

SN74LS86 

SN74S86 

SN74H87 

SN7488A 

SN7489 

SN7490A 

SN74L90:J: 

SN74LS90 

SN7491A 

SN74L91 :j: 

SN74LS91 

SN7492A 

SN74LS92 

SN7493A 

SN74L93t 

SN74LS93 

SN7494 

SN7495A 

SN74L95t 

SN74LS95B 

SN7496 

SN74L96t 

SN74LS96 

SN7497 

SN74L98t 

SN74L99t 

SN74100 

SN74H101 

SN74H102 

PIN 
ELECTRICAL ASSIGNMENTS 

PAGEt 

7-35 

7-35 

6-50 

6-54 

6-56 

7-41 

7-44 

7-49 

7-53 

7-53 

7-44 

7-57 

7-57 

7-57 

7-57 

7-B5 

7-65 

7-B5 

7-65 

7-70 

s 
s 

7-72 

7-72 

7-72 

7-81 

7-81 

7-81 

7-72 

7-72 

7-72 

7-72 

7-72 

7-86 

7-89 

7-89 

7-89 

7-95 

7-95 

7-95 

7-102 

7-107 

7-109 

7-113 

6-52 

6-52 

7-35 

7-35 

5-24 

5-24 

5-24 

7-41 

7-44 

7-49 

7-53 

7-53 

7-44 

7-57 

7-57 

7-57 

7-57 

7-B5 

7-65 

7-65 

7-B5 

7-70 

5-27 

5-27 

7-72 

7-72 

7-72 

7-81 

7-81 

7-81 

7-72 

7-72 

7-72 

7-72 

7-72 

7-86 

7-89 

7-89 

7-89 

7-95 

7-95 

7-95 

7-102 

7-107 

7-109 

7-113 

5-31 

5-31 

TYPE NUMBERS 

SN54H106 SN74H106 

SN54107 SN74107 

SN54LS107A SN74LS107A 

SN54H108 SN74H108 

SN54109 SN74109 

SN54ALS109 

SN54LS109A 

SN54110 

SN54111 

SN54ALS112 

SN54LS112A 

SN54S112 

SN54ALS113 

SN54LS113A 

SN54S113 

SN54ALS114 

SN54LS114A 

SN54S114 

SN54116 

SN54120 

SN54121 

SN54L121 

SN54122 

SN54L122 

SN54LS122 

SN54123 

SN54L 123 

SN54LS123 

SN54S124 

SN54125 

SN54LS125A 

SN54126 

SN54LS126A 

SN54128 

SN54132 

SN54LS132 

SN54S132 

SN54ALS133 

SN54S133 

SN54S134 

SN54S135 

SN54136 

SN54LS136 

SN54LS137 

SN54LS138 

SN54S138 

SN74ALS109 

SN74LS109A 

SN74110 

SN74111 

SN74ALS112 

SN74LS112A 

SN74S112 

SN74ALS113 

SN74LS113A 

SN74S113 

SN74ALS114 

SN74LS114A 

SN74S114 

SN74116 

SN74120 

SN74121 

SN74L121t 

SN74122 

SN74L 122t 

SN74LS122 

SN74123 

SN74L123t 

SN74LS123 

SN74S124 

SN74125 

SN74LS125A 

SN74126 

SN74LS126A 

SN74128 

SN74132 

SN74LS132 

SN74S132 

SN74ALS133 

SN74S133 

SN74S134 

SN74S135 

SN74136 

SN74LS136 

SN74LS137 

SN74LS138 

SN74S138 

PIN 
ELECTRICAL ASSIGNMENTS 

PAGEt 

6-52 

6-46 

6-56 

6-52 

6-46 

S-251 

6-56 

6-46 

6-46 

S-252 

6-56 

6-58 

S-253 

6-56 

6-58 

S-254 

6-56 

6-58 

7-115 

7-118 

6-B4 

6-B4 

6-76 

6-76 

6-76 

6-76 

6-76 

6-76 

7-123 

6-33 

6-33 

6-33 

6-33 

6-22 

6-14 

6-14 

6-14 

S-255 

6-2 

6-33 

7-129 

7-131 

7-131 

S-19 

7-134 

7-134 

PAGEt 

5-32 

5-32 

5-32 

5-32 

5-33 

S-251 

5-33 

5-33 

5-33 

S-252 

5-34 

5-34 

S-253 

5-34 

5-34 

S-254 

5-34 

5-34 

7-115 

7-118 

5-35 

5-35 

5-36 

5-36 

5-36 

5-36 

5-36 

5-36 

7-123 

5-37 

5-37 

5-37 

5-37 

5-37 

5-37 

5-37 

5-37 

S-255 

5-38 

5-38 

7-129 

7-131 

7-131 

S-19 

7-134 

7-134 
SN54H103 SN74H103 6-52 5-31 SN54LS139 SN74LS139 7-134 7-134 
t Page numbers with "S-" preceding them refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for Design 

Engineers, second edition. 
:J:contact the factory for availability. 

§For more information on these devices contact the factory. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ALPHANUMERIC INDEX 

TYPE NUMBERS 

SN54S139 

SN54S140 

SN54143 

SN54144 

SN54145 

SN54LS145 

SN54147 

SN54LS147 

SN54148 

SN54LS148 

SN54150 

SN54151 A 

SN54LS151 

SN54S151 

SN54152A 

SN54LS152 

SN54153 

SN54L153 

SN54LS153 

SN54S153 

SN54154 

SN54L154 

SN54155 

SN54LS155 

SN54156 

SN54LS156 

SN54157 

SN54L157 

SN54LS157 

SN54S157 

. SN54LS158 

SN54S158 

SN54159 

SN54160 

SN54LS160A 

SN54161 

SN54LS161A 

SN54162 

SN54LS162A 

SN54S162 

SN54163 

SN54LS163A 

SN74S139 

SN74S140 

SN74141 

SN74142 

SN74143 

SN74144 

SN74145 

SN74LS145 

SN74147 

SN74LS147 

SN74148 

SN74LS148 

SN74150 

SN74151A 

SN74LS151 

SN74S151 

SN74153 

SN74L153:j: 

SN74LS153 

SN74S153 

SN74154 

SN74L154 :j: 

SN74155 

SN74LS155 

SN74156 

SN74LS156 

SN74157 

SN74L157:j: 

SN74LS157 

SN74S157 

SN74LS158 

SN74S158 

SN74159 

SN74160 

SN74LS160A 

SN74161 

SN74LS161A 

SN74162 

SN74LS162A 

SN74S162 

SN74163 

SN74LS163A 

PIN 
ELECTRICAL 

PAGEt ASSIGNMENTS 
PAGEt 

7-134 

6-22 

7-138 

7-140 

7-143 

7-143 

7-148 

7-148 

7-151 

7-151 

7-151 

7-151 

7-157 

7-157 

7-157 

7-157 

7-157 

7-157 

7-165 

7-165 

7-165 

7-165 

7-171 

7-171 

7-175 

7-175 

7-175 

7-175 

7-181 

7-181 

7-181 

7-181 

7-181 

7-181 

7-188 

7-190 

7-190 

7-190 

7-190 

7-190 

7-190 

7-190 

7-190 

7-190 

7-134 

5-39 

7-138 

7-140 
7-143 

7-143 

7-148 

7-148 

7-151 

7-151 

7-151 

7-151 

7-157 

7-157 

7-157 

7-157 

7-157 

7-157 

7-165 

7-165 

7-165 

7-165 

7-171 

7-171 

7-175 

7-175 

7-175 

7-175 

7-181 

7-181 

7-181 

7-181 

7-181 

7-181 

7-188 

7-190 

7-190 

7-190 

7-190 

7-190 

7-190 

7-190 

7-190 

7-190 

TYPE NUMBERS 

SN54LS164 

SN54165 

SN54LS165 

SN54166 

SN54LS166 

SN54167 

SN54S168 

SN54LS169A 

SN54S169 

SN54170 

SN54LS170 

SN54173 

SN54LS173A 

SN54174 

SN54LS174 

SN54S174 

SN54175 

SN54LS175 

SN54S175 

SN54176 

SN54177 

SN54178 

SN54179 

SN54180 

SN54181 

SN54AS181 

SN54LS181 

SN54S181 

SN54182 

SN54S182 

SN54LS183 

SN54H183 

SN54184 

SN54185A 

SN54186 

SN54187 

SN54S188 

SN54S189 

SN54190 

SN54LS190 

SN54191 

SN54LS191 

SN74LS164 

SN74165 

SN74LS165 

SN74166 

SN74LS166 

SN74167 

SN74S168 

SN74LS169A 

SN74S169 

SN74170 

SN74LS170 

SN74172 

SN74173 

SN74LS173A 

SN74174 

SN74LS174 

SN74S174 

SN74175 

SN74LS175 

SN74S175 

SN74176 

SN74177 

SN74178 

SN74179 

SN74180 

SN74181 

SN74AS181 

SN74LS181 

SN74S181 

SN74182 

SN74S182 

SN74LS183 

SN74H183 

SN74184 

SN74185A 

SN74186 

SN74187 

SN74S188 

SN74S189 

SN74190 

SN74LS190 

SN74191 

SN74LS191 

ELECTRICAL 

PAGEt 

7-206 

7-212 

7-212 

7-217 
7-217 

7-222 

7-226 

7-226 

7-226 

7-237 

7-237 

7-245 

7-249 

7-249 

7-253 

7-253 

7-253 

7-253 

7-253 

7-253 

7-259 

7-259 

7-265 

7-265 

7-269 

7-271 

S-268 

7-271 

7-271 

7-282 

7-282 

7-287 

7-287 

7-290 

7-290 

§ 

7-296 

7-296 

7-296 

7-296 

PIN 

ASSIGNMENTS 

PAGEt 

7-206 

7-212 

7-212 

7-217 
7-217 

7-222 

7-226 

7-226 

7-226 

7-237 

7-237 

7-245 

7-249 

7-249 

7-253 

7-253 

7-253 

7-253 

7-253 

7-253 

7-259 

7-259 

7-265 

7-265 

7-269 

7-271 

S-270 

7-271 

7-271 

7-282 

7-282 

7-287 

7-287 

7-290 

7-290 

5-49 

5-49 

5-49 

5-49 

7-296 

7-296 

7-296 

7-296 

SN54S163 SN74S163 7-190 7-190 SN54192 SN74192 7-306 7-306 

SN54164 SN74164 7-206 7-206 SN54L192 SN74L192:j: 7-306 7-306 

SN54L 164 SN74L 164:j: 7-206 7-206 SN54LS192 SN74LS192 7-306 7-306 
t Page numbers with "S-" preceding them refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for Design 

Engineers, second edition, 
:j: Contact the factory for availability, 
§For more information on these devices contact the factory. 
11 See Bipolar Microcomputer Components Data Book, second editi~n. ()r its successor. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

• 

9 



10 

ALPHANUMERIC INDEX 

TYPE NUMBERS 

SN54193 

SN54L193 

SN54LS193 

SN54194 

SN54LS194A 

SN54S194 

SN54195 

SN54LS195A 

SN54S195 

SN54196 

SN54LS196 

SN54S196 

SN54197 

SN54LS197 

SN54S197 

SN54198 

SN54199 

SN54S201 

SN54221 

SN54LS221 

SN54LS222 

SN54LS224 

SN54S226 

SN54LS227 

SN54LS228 

SN54LS240 

SN54S240 

SN54LS241 

SN54S241 

SN54LS242 

SN54LS243 

SN54LS244 

SN54LS245 

SN54246 

SN54247 

SN54LS247 

SN54248 

SN54LS248 

SN54249 

SN54LS249 

SN54251 

SN54LS251 

SN54S251 

SN54LS253 

SN74193 

SN74L193:j: 

SN74LS193 

SN74194 

SN74LS194A 

SN74S194 

SN74195 

SN74LS195A 

SN74S195 

SN74196 

SN74LS196 

SN74S196 

SN74197 

SN74LS197 

SN74S197 

SN74198 

SN74199 

SN74S201 

SN74221 

SN74LS221 

SN74LS222 

SN74LS224 

SN74S225 

SN74S226 

SN74LS227 

SN74LS228 

SN74LS240 

SN74S240 

SN74LS241 

SN74S241 

SN74LS242 

SN74LS243 

SN74LS244 

SN74LS245 

SN74246 

SN74247 

SN74LS247 

SN74248 

SN74LS248 

SN74249 

SN74LS249 

SN74251 

SN74LS251 

SN74S251 

SN74LS253 

ELECTRICAL 

PAGEt 

7-306 

7-306 

7-306 

7-316 

7-316 

7-316 

7-324 

7-324 

7-324 

7-331 

7-331 

7-331 

7-331 

7-331 

7-331 

7-338 

7-338 

~ 

6-68 

6-68 

S-23 

S-23 

~ 

7-345 

S-23 

S-23 

6-83 

6-83 

6-83 

6-83 

6-87 

6-87 

6-83 

7-349 

7-351 

7-351 

7-351 

7-351 

7-351 

7-351 

7-351 

7-362 

7-362 

7-362 

7-369 

PIN 

ASSIGNMENTS 

PAGEt 

7-306 

7-306 

7-306 

7-316 

7-316 

7-316 

7-324 

7-324 

7-324 

7-331 

7-331 

7-331 

7-331 

7-331 

7-331 

7-338 

7-338 

5-52 

5-53 

5-53 

S-23 

S-23 

5-53 

7-345 

S-23 

S-23 

5.53 

5-53 

5-54 

5-54 

5-54 

5-54 

5-54 

7-349 

7-351 

7-351 

7-351 

7-351 

7-351 

7-351 

7-351 

7-362 

7-362 

7-362 

7-369 

TYPE NUMBERS 

SN54LS258A SN74LS258A 

SN54S258 SN74S258 

SN54259 SN74259 

SN54LS259 

SN54S260 

SN54LS261 

SN54265 

SN54LS266 

SN54S270 

SN54S271 

SN54273 

SN54LS273 

SN54S274 

SN54LS275 

SN54S275 

SN54276 

SN54278 

SN54279 

SN54LS279 

SN54LS280 

SN54S280 

SN54S281 

SN54283 

SN54LS283 

SN54S283 

SN54284 

SN54285 

SN54S287 

SN54S288 

SN54S289 

SN54290 

SN54LS290 

SN54LS292 

SN54293 

SN54LS293 

SN54LS294 

SN54LS295B 

SN54LS297 

SN54298 

SN54LS298 

SN54LS299 

SN54S299 

SN54S301 

SN54LS320 

SN54LS321 

SN74LS259 

SN74S260 

SN74LS261 

SN74265 

SN74LS266 

SN74S270 

SN74S271 

SN74273 

SN74LS273 

SN74S274 

SN74LS275 

SN74S275 

SN74276 

SN7427B· 

SN74279 

SN74LS279 

SN74LS280 

SN74S280 

SN74S281 

SN74283 

SN74LS283 

SN74S283 

SN74284 

SN74285 

SN74S287 

SN74S288 

SN74S289 

SN74290 

SN74LS290 

SN74LS292 

SN74293 

SN74LS293 

SN74LS294 

SN74LS295B 

SN74LS297 

SN74298 

SN74LS298 

SN74LS299 

SN74S299 

SN74S301 

SN74LS320 

SN74LS321 

PIN 

PAGEt 

ELECTRICAL 
ASSIGNMENTS 

PAGEt 

7-372 7-372 

7-372 7.372 

7-376 7-376 

7-376 

6-8 

7-380 

6-89 

7-386 

§ 

7-388 

7-388 

7-391 

7-391 

7-391 

7-401 

7-403 

6-60 

6-60 

7-406 

7-406 

7-410 

7-415 

7-415 

7-415 

7-420 

7-420 

~ 

7-423 

7-423 

S-31 

7-423 

7-423 

S-31 

7-429 

S-38 

7-432 

7-432 

7-437 

7-437 

~ 

S-44 

S-44 

7-376 
5-57 

7-380 

5-57 

7-386 

5-58 

5-58 

7-388 

7-388 

7-391 

7-391 

7-391 

7-401 

7-403 

5-59 

5-59 

7-406 

7-406 

7-410 

7-415 

7-415 

7-415 

7-420 

7-420 

5-61 

5-61 

5-61 

7-423 

7-423 

S-31 

7-423 

7-423 

S-31 

7-429 

S-38 

7-432 

7-432 

7-437 

7-437 

5-63 

S-44 

S-44 

SN54LS257A SN74LS257A 7-372 7-372 SN54LS322A SN74LS322A S-47 S-47 

SN54S257 SN74S257 7-372 7-372 SN54LS323 SN74LS323 7-443 7-443 
tpage numbers with "S·" preceding them refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for Design 

Engineers, second edition. 

+contact the factory for availability. 

§For more information on these devices contact the factory. 

~See Bipolar Microcomputer Components Data Book, second edition, or its successor. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ALPHANUMERIC INDEX 

TYPE NUMBERS 

SN54S340 

SN54S341 

SN54S344 

SN54LS347 

SN54LS348 

SN54LS352 

SN54LS353 

SN54LS354 

SN54LS355 

SN54LS356 

SN54LS357 

SN54365A 

SN54LS365A 

SN54366A 

SN54LS366A 

SN54367A 

SN54LS367A 

SN54368A 

SN54LS368A 

SN54S370 

SN54S371 

SN54LS373 

SN54S373 

SN54LS374 

SN54S374 

SN54LS375 

SN54376 

SN54LS377 

SN54LS378 

SN54LS379 

SN54S381 

SN54LS381 

SN54LS382 

SN54LS384 

SN54LS385 

SN54LS386 

SN54S387 

SN54390 

SN54LS390 

SN54393 

SN54LS393 

SN54LS395A 

SN54LS396 

SN54LS398 

SN54LS399 

SN54S412 

SN74S340 

SN74S341 

SN74S344 

SN74LS347 
SN74LS348 

SN74351 

SN74LS352 

SN74LS353 

SN74LS354 

SN74LS355 

SN74LS356 

SN74LS357 

SN74365A 

SN74LS365A 

SN74366A 

SN74LS366A 

SN74367A 

SN74LS367A 

SN74368A 

SN74LS368A 

SN74S370 

SN74S371 

SN74LS373 

SN74S373 

SN74LS374 

SN74S374 

SN74LS375 

SN74376 

SN74LS377 

SN74LS378 

SN74LS379 

SN74S381 

SN74LS381 

SN74LS382 

SN74LS384 

SN74LS385 

SN74LS386 

SN74S387 

SN74390 

SN74LS390 

SN74393 

SN74LS393 

SN74LS395A 

SN74LS396 

SN74LS398 

SN74LS399 

SN74S412 

ELECTRICAL 

PAGEt 

7-445 

7-445 

7-445 

S-51 
7-448 

7-451 

7-454 

7-457 

S-53 

S-53 

S-53 

S-53 

6-36 

6-36 

6-36 

6-36 

6-36 

6-36 

6-36 

6-36 

§ 

7-471 

7-441 

7-471 

7-471 

7-478 

7-479 

7-481 

7-481 

7-481 

7-484 

S-60 

S-60 
S-65 

S-69 

7-487 

~ 

7-489 

7-489 

7-489 

7-489 

7-496 

S-71 

7-499 

7-499 

7-502 

PIN 

ASSIGNMENTS 

PAGEt 

7-445 

7-445 

7-445 

S-51 
7-448 

7-451 

7-454 

7-457 

S-53 

S-53 

S-53 

S-53 

5-66 

5-66 

5-66 

5-66 

5-66 

5-66 

5-66 

5-66 

5-67 

5-67 

7-471 

7-471 

7-471 

7-471 

7-478 

7-479 

7-481 

7-481 

7-481 

7-484 

S-60 

S-60 

S-65 

S-69 

7-487 

5-69 

7-489 

7-489 

7-489 

7-489 

7-496 

S-71 

7-499 

7-499 

7-502 

TYPE NUMBERS 

SN54LS422 

SN54LS423 

SN54425 

SN54426 

SN54S436 

SN54S437 

SN54LS440 

SN54LS441 

SN54LS442 

SN54LS443 

SN54LS444 

SN54LS445 

SN54LS446 

SN54LS447 

SN54LS448 

SN54LS449 

SN54LS465 

SN54LS466 

SN54LS467 

SN54LS468 

SN54S470 

SN54S471 

SN54S472 

SN54S473 

SN54S474 

SN54S475 

SN54S481 

SN54LS481 

SN54S482 

SN54490 

SN54LS490 

SN54LS540 

SN54LS541 

SN54ALS573 

SN54ALS574 

SN54ALS576 

SN54ALS580 

SN54LS590 

SN54LS591 

SN54LS592 

SN54LS593 

SN54LS595 

SN54LS596 

SN54LS597 

SN54LS598 

SN74LS422 

SN74LS423 

SN74425 

SN74426 
SN74S428 

SN74S436 

SN54S437 

SN74S438 

SN74LS440 

SN74LS441 

SN74LS442 

SN74LS443 

SN74LS444 

SN74LS445 

SN74LS446 

SN74LS447 

SN74LS448 

SN74LS449 

SN74LS465 

SN74LS466 

SN74LS467 

SN74LS468 

SN74S470 

SN74S471 

SN74S472 

SN74S473 

SN74S474 

SN74S475 

SN74S481 

SN74LS481 

SN74S482 

SN74490 

SN74LS490 

SN74LS540 

SN74LS541 

SN74ALS573 

SN74ALS574 

SN74ALS576 

SN74ALS580 

SN74LS590 

SN74LS591 

SN74LS592 

SN74LS593 

SN74LS595 

SN74LS596 

SN74LS597 

SN74LS598 

ELECTRICAL 

PAGEt 

S-73 

S-73 

6-33 

6-33 
7-514 

S-77 

S-77 

7-514 

S-81 

S-81 

S-81 

S-81 

S-81 

S-87 

S-89 

S-93 

S-81 

S-89 

S-95 

S-95 

S-95 

S-95 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

7-520 

7-520 

S-98 

S-98 

S-256 

S-257 

S-258 

S-259. 

S-101 

S-101 

S-105 

S-105 

S-110 

S-110 

S-114 

S-114 

PIN 

ASSIGNMENTS 

PAGEt 

S-73 

S-73 

5-71 

5-72 
7-514 

S-77 

S-77 

7-514 

S-81 

S-81 

S-81 

S-81 

S-81 

S-87 

S-89 

S-93 

S-81 

S-89 

S-95 

S-95 

S-95 

S-95 

5-73 

5-73 

5-73 

5-73 

5-73 

5-73 

5-74 

5-74 

5-74 

7-520 

7-520 

S-98 

S-98 

S-256 

S-257 

S-258 

S-259 

S-101 

S-101 

S-105 

S-105 

S-110 

S-110 

S-114 

S-114 

t Page numbers with "S-" preceding them refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for Design 
Engineers, second edition. 

§For more information on these devices contact the factory. 

~See Bipolar Microcomputer Components Data Book, second edition, or its successor. 

TEXAS INSTRUMENTS 
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ALPHANUMERIC INDEX 

PIN 
ELECTRICAL 

TYPE NUMBERS PAGEt ASSIGNMENTS 
PAGEt 

SN54LS600 

SN54LS601 

SN54LS602 

SN54LS603 

SN54LS604 

SN54LS605 

SN54LS606 

SN54LS607 

SN54LS608 

SN54LS610 

SN54LS611 

SN54LS612 

SN54LS613 

SN54LS620 

SN54LS621 

SN54LS622 

SN54LS623 

SN54LS624 

SN54LS625 

SN54LS626 

SN54LS627 

SN54LS628 

SN54LS629 

SN54LS630 

SN54LS631 

SN54LS638 

SN54LS639 

SN54LS640 

SN54LS641 

SN54LS642 

SN54LS643 

SN54LS644 

SN54LS645 

SN54LS646 

SN54LS647 

SN54LS648 

SN54LS649 

SN54LS651 

SN54LS652 

SN54LS668 

SN54LS669 

SN54LS670 

SN54LS671 

SN54LS672 

SN54LS673 

SN54LS674 

SN54LS681 

SN54LS682 

SN74LS600 

SN74LS601 

SN74LS602 

SN74LS603 

SN74LS604 

SN74LS605 

SN74LS606 

SN74LS607 

SN74LS608 

SN74LS610 

SN74LSG11 

SN74LS612 

SN74LS613 

SN74LS620 

SN74LS621 

SN74LS622 

SN74LS623 

SN74LS624 

SN74LS625 

SN74LS626 

SN74LS627 

SN74LS628 

SN74LS629 

SN74LS630 

SN74LS631 

SN74LS638 

SN74LS639 

SN74LS640 

SN74LS641 

SN74LS642 

SN74LS643 

SN74LS644 

SN74LS645 

SN74LS646 

SN74LS647 

SN74LS648 

SN74LS649 

SN74LS651 

SN74LS652 

SN74LS668 

SN74LS669 

SN74LS670 

SN74LS671 

SN74LS672 

SN74LS673 

SN74LS674 

SN74LS681 

SN74LS682 

S-119 

S-119 

S-119 

S-119 

S-124 

S-124 

S-124 

S-124 

S-128 

S-133 

S-133 

S-133 

S-133 

S-141 

S-141 

S-141 

S-141 

S-145 

S-145 

S-145 

S-145 

S-145 

S-145 

S-151 

S-151 

S-157 

S-157 

S-161 

S-161 

S-161 

S-161 

S-161 

S-161 

S-168 

S-168 

S-168 

S-168 

S-175 

S-175 

S-179 

S-179 

7-526 

S-187 

S-187 

S-193 

S-193 

S-197 

S-203 

S-119 

S-119 

S-119 

S-119 

S-124 

S-124 

S-124 

S-124 

S-128 

S-133 

S-133 

S-133 

S-133 

S-141 

S-141 

S-141 

S-141 

S-145 

S-145 

S-145 

S-145 

S-145 

S-145 

S-151 

S-151 

S-157 

S-157 

S-161 

S-161 

S-161 

S-161 

S-161 

S-161 

S-168 

S-168 

S-168 

S-168 

S-175 

S-175 

S-179 

S-179 

7-526 

S-187 

S-187 

S-193 

S-193 

S-197 

S-203 

TYPE NUMBERS 

SN54LS683 

SN54LS684 

SN54LS685 

SN54LS686 

SN54LS687 

SN54LS688 

SN54LS689 

SN54LS690 

SN54LS691 

SN54LS692 

SN54LS693 

SN54LS696 

SN54LS697 

SN54LS698 

SN54LS699 

SN54AS800 

SN54AS802 

SN54AS804 

SN54AS805 

SN54AS808 

SN54AS832 

SN54AS857 

SN54AS867 

SN54AS869 

SN54AS870 

SN54AS871 

SN54ALS873 

SN54AS873 

SN54ALS874 

SN54AS874 

SN54ALS876 

SN54AS876 

SN54AS877 

SN54ALS880 

SN54AS880 

SN54AS881 

SN54AS882 

SN54AS885 

SN54AS894 

SN54ALS1000 

SN54ALS1002 

SN74LS683 

SN74LS684 

SN74LS685 

SN74LS686 

SN74LS687 

SN74LS688 

SN74LS689 

SN74LS690 

SN74LS691 

SN74LS692 

SN74LS693 

SN74LS696 

SN74LS697 

SN74LS698 

SN74LS699 

SN74AS800 

SN74AS802 

SN74AS804 

SN74AS805 

SN74AS808 

SN74AS832 

SN74AS857 

SN74AS867 

SN74AS869 

SN74AS870 

SN74AS871 

SN74ALS873 

SN74AS873 

SN74ALS874 

SN74AS874 

SN74ALS876 

SN74AS876 

SN74AS877 

SN74ALS880 

SN74AS880 

SN74AS881 

SN74AS882 

SN74AS885 

SN74AS894 

SN74ALS1000 

SN74ALS1002 

SN54ALS1003 SN74ALS1003 

SN54ALS1020 SN74ALS1020 

TIM8228 

TIM8238 

TIM9905 

TIM9906 

TIM9907 

TIM9908 

ELECTRICAL 

PAGEt 

S-203 

S-203 

S-203 

S-203 

S-203 

S-203 

S-203 

S-211 

S-211 

S-211 

S-211 

S-217 

S-217 

S-217 

S-217 

S-273 

S-274 

S-275 

S-276 

S-277 

S-278 

S-279 

S-280 

S-280 

S-281 

S-281 

S-260 

S-283 

S-261 

S-284 

S-262 

S-285 

S-286 

S-263 

S-287 

S-288 

S-291 

S-293 

S-294 

S264 

S-265 

S-266 

S-266 

7-514 

7-514 

7-362 

7-376 

7-151 

7-448 

PIN 

ASSIGNMENTS 

PAGEt 

S-203 

S-203 

S-203 

S-203 

S-203 

S-203 

S-203 

S-211 

S-211 

S-211 

S-211 

S-217 

S-217 

S-217 

S-217 

S-273 

S-274 

S-275 

S-276 

S-277 

S-278 

S-279 

S-280 

S-280 

S-281 

S-281 

S-260 

S-283 

S-261 

S-284 

S-262 

S-285 

S-286 

S-263 

S-287 

S-288 

S-291 

S-293 

S-294 

S-264 

S-265 

S-266 

S-266 

7-514 

7-514 

7-362 

7-376 

7-151 

7-448 

t Page numbers with "S-" preceding them refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for Design 
Engineers, second edition. 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 

J and JT ceramic dual-in-line package 

These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 24- or 28-lead frame. 

Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300 
(7,62) or 0.600 ( 15,24) centers. Once the leads are compressed and inserted, sufficient tension is provided to secure the 
package in the board during soldering. Tin-plated ("bright-dipped") leads (-00) require no additional cleaning or 

processing when used in soldered assembly. 

28 PIN J CERAMIC 

0.340 (8.63) 

<t.~~j<t. 
t 0.360 (9.15)j Jifl 0.990 (25,15) MAX Doi 

~ SEATINGPLANE+J~j ~ ~.200(5,0BIMAX Li; \ 0.014(0.355) ,~·~~, I U ~ ~ ~ ~ ~ ~ ~ ~ ~ l~I ~ ~ L 
.-.1\'*""0.008(0203) MIN I 1--ll 0·021 1o 5331 -ll_ 0100 (2541 MIN . le- 0.060 0.015 (0,381) -ii- . . 

(l,52) PIN SPACING 0 033 (0,84) MIN 
MAX 0.070 (1,78) T.P. 

------0.325 (8,26) M/\X 

0.050 (1,27) NOM 

-\ \- g:g~: :g.~~~: 
24PLACES 

(See Note al 

24 PIN JT CERAMIC 

----- 1.250 (31,8) MAX-----

@@@@@@®@@@)@@) 

·~'"·~,··~i:: ::: :: ::: : I 
000©©©0©®@@® 

0.020 (0,511 
MIN 

0.200 (5,08) 
MAX 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

GLASS 
SEALANT 

• 

13 



14 

TTL INTEGRATED CIRCUITS MECHANICAL DATA 

NT plastic dual-in-line packages 

This dual-in-line package consists of a circuit mounted on a 24-lead frame and encapsulated within an electrically non­
conductive plastic compound. The compound will withstand soldering temperature with no deformation and circuit 
performance characteristics remain stable when operated in high-humidity conditions. The packages are intended for 
insertion in mounting hole rows on 0.300 (7 ,62) or 0.600 ( 15,24) centers. Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Leads require no additional cleaning 
or processing when used in soldered assembly. 

_\I~ 0.014 (o 355) 
~I 0.008 (0,203) 

24-PIN NT PLASTIC 

,._ ______ 1.250 (31,8) MAX------~ 

':::::.:::-i!!V!!!V!VV! I 
0.015 (0,38) 

0©0©©©0©©®®® 
MIN 

-l i-g:g~~ :~.~~: 24 PLACES 

'"T'" f Jm~,00'"~'·" ~ [li li li li li li li li li li u~u~ 24 PLACES 

0.125(317)MIN -L I I -I'- 0021(0533! ' H--i ~ 0.015 (0,381 

0 085 (2, 16) MAX 
4 PLACES PIN SPACING 0.100 (2,54) T.P. 

(See Note b) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

181 



Low-Power Schottky 
and Schottky 

Circuits 

• 

15 



16 



181 

TYPES SN54LS18, SN54LS19, SN54LS24, SN74LS18, SN74LS19, SN74LS24 
SCHMITT-TRIGGER POSITIVE-NANO GATES 

AND INVERTERS WITH TOTEM-POLE OUTPUTS 

• Functionally and Mechanically Identical 
To 'LS13, 'LS14, and 'LS132, Respectively 

• Improved Line-Receiving Characteristics 

• P-N-P Inputs Reduce System Loading 

• Excellent Noise Immunity With Typical 
Hysteresis of 0.7 V 

description 

Each circuit functions as a NAN D gate or inverter, but because of 
the Schmitt action, it has different input threshold levels for posi­
tive (VT+) and for negative going (VT_) signals. The hysteresis or 
backlash, which is the difference between the two threshold levels 
(VT+ - VT-l. is typically 700 millivolts. 

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

schematic (each gate) 

INPUTS 

A--------t 
e-- --.----

1 
I 

c -- --t--..- - -
I I 
I I 

D -- --+--'--... 
I I I 

* * * I I I 

120n 
NOM 

OUTPUT 

02627, JANUARY 1981 

SN54LS1B .• J OR W PACKAGE 
SN74LS1B •• J OR N PACKAGE 

(TOP VIEW) 

Vee 20 2C NC 2B 2A 2Y 

1A 1B NC 1C 10 1Y GND 

positive logic: Y = ABCD 

NC - No internal connection 
SN54LS19 .. J OR W PACKAGE 
SN74LS19 •• JORN PACKAGE 

(TOP VIEW) 

Vee 6A 8Y SA SY 4A 4Y 

1A 1Y 2A 2Y JA JV GND 

positive logic: Y = 

SN54LS24 .• J OR W PACKAGE 
SN74LS24 .. J OR N PACKAGE 

(TOP VIEW) 

vcc 4B 4A 4Y JB 3A JV 

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

positive logic: Y = 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54LS' ................................... -55°e to 125° e 

SN74LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65° e to 150° e 

NOTE 1: Voltage values are with respect to network ground terminal. 

PRODUCT PREVIEW 
This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 

Copyright© 1981 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54LS18, SN54LS19, SN54LS24, SN74LS18, SN74LS19, SN74LS24 
SCHMITT-TRIGGER POSITIVE-NANO GATES 
AND INVERTERS WITH TOTEM-POLE OUTPUTS 

recommended operating conditions 

SN54LS' SN74LS' 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 

High-level output current, loH --400 --400 

Low-level output current, loL 4 8 

Operating free-air temperature, TA -55 125 0 70 

UNIT 

v 
µA 

mA 
oe 

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

TEST CONDITIONSt 
SN54LS' 

PARAMETER 
TYP* MIN MAX MIN 

VT+ 
Positive-going threshold 

voltage 
Vee= 5 v 1.8 

VT-
Negative-going threshold 

voltage 
Vee= 5 v 1.1 

Hysteresis (VT+ - VT_) Vee= 5 v 0.4 0.7 0.4 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

VoH High-level output voltage Vee= MIN, Vi= VT-min, loH = -400 µA 2.5 3.4 2.7 

VoL Low-level output voltage Vee= MIN, V1 = VT+max 
IQL =4 mA 0.25 0.4 

loL= 8 mA 

IT+ 
Input current at positive-

Vee= 5 v, V1 =VT+ 
going threshold 

-2 

IT-
Input current at negative-

Vee= 5 v, V1 =VT-
going threshold 

-5 

11 
Input current at maximum 

Vee= MAX, V1 = 7 v 0.1 
input voltage 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

l1L Low-level input current Vee= MAX, V1 = 0.4 v -0.2 

las 
Short-circuit output 

Vee= MAX, V1 =Vo= 0 v -20 -100 -20 
current§ 

'LS18 3.3 

iceH 
Supply current, outputs 

Vee= MAX, V1 = 0 v 'LS19 9.9 
high 

'LS24 6.6 

'LS18 5.7 

lccL 
Supply current, outputs 

Vee= MAX, V1=4.5 v 'LS19 17 
low 

'LS24 11 

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

*All typical values are at Vee= 5 V, TA= 25°e. 

SN74LS' 

TYP* 

1.8 

1.1 

0.7 

3.4 

0.25 

0.35 

-2 

-5 

3.3 

9.9 

6.6 

5.7 

17 

11 

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

switching characteristics, Vee= 5 V, TA= 25°e, see note 2 

PARAMETER 
FROM TO TEST CONDITIONS 'LS18 'LS19 'LS24 

(INPUT) (OUTPUT) MIN TYP MAX MIN TYP MAX MIN TYP 

tPLH Any y 13 13 13 

tPHL Any y RL = 2 k.n, CL= 15pF 
37 18 25 

UNIT 
MAX 

v 

v 

v 
-1.5 v 

v 
0.4 v 
0.5 

µA 

µA 

0.1 mA 

20 µA 

-0.2 mA 

-100 mA 

mA 

mA 

UNIT 
MAX 

ns 

ns 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, Lee4112. 

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

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TTL 
MSI 

• Combines Decoder and 3-Bit 
Address Latch 

• Incorporates 3 Enable Inputs to 
Simplify Cascading 

TYPES SN54LS137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

WITH ADDRESS LATCHES 
02416, JUNE 1978 

SN54LS137 ••• J OR W PACKAGE 
SN74LS137 .•. JORN PACKAGE 

(TOP VIEW) 

DATA OUTPUTS 

.------------__..A·-------------. 

A 

c 
• Low Power Dissipation ... 65 mW Typ 

\.!.___ B _____!:___; ~ G~ Y7 
-V- -V-- OUTPUT 

GND 

SELECT ENABLE 

positive logic: see function table 

description 

The 'LS137 is a three-line to eight-line decoder/demultiplexer with latches on the three address inputs. When the 
latch-enable input (GL) is low, the 'LS137 acts as a decoder/demultiplexer. When GL goes from low to high, the 
address present at the select inputs (A, 8, and C) is stored in the latches. Further address changes are ignored as long as 
GL remains high. The output enable controls, G 1 and G2, control the state of the outputs independently of the select 
or latch-enable inputs. All of the outputs are high unless G1 is high and G2 is low. The 'LS137 is ideally suited for 
implementing glitch-free decoders in strobed (stored-address) applications in bus-oriented systems. 

schematics of inputs and outputs 

EOUIVA'.ENT OF EACH 
ENABLE INPUT 

20 kn NOM 

EQUIVALENT OF EACH 
ADDRESS INPUT 

5 kn NOM 

TYPICAL OF ALL OUTPUTS 

Copyright© 1978 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES SN54LS137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHlS 

functional block diagram (positive logic) 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

GL G1 G2 C B A YO Y1 Y2 Y3 Y4 Y5 VG Y7 

x x H x x x H H H H H H H H 

x L x x x x H H H H H H H H 

L H L L L L L H H H H H H H 

L H L L L H H L H H H H H H 

L H L L H L H H L H H H H H 

L H L L H H H H H L H H H H 

L H L H L L H H H H L H H H 

L H L H L H H H H H H L H H 

L H L H H L H H H H H H L H 

L H L H H H H H H H H H H L 

H H L x x x Output corresponding to stored 

address, L; all others, H 

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

DATA 
OUTPUTS 

logic symbol 

OR 

A 

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

Supply voltage, Vee (See Note 1) . . . . . . 

Input voltage . . . . . . . . . . . . . . 
Operating free-air temperature range: SN54LS137 

SN74LS137 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

Y6 

(J) Y7 

..... 7V 

..... 7V 
-55°C to 125°C 

0°e to 70°C 
-65°e to 150°e 
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TYPES SN54LS137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

WITH ADDRESS LATCHES 

recommended operating conditions 

SN54LS137 SN74LS137 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -400 -400 µA 

Low-level output current, IQL 4 8 mA 

Width of enabling pulse at G L, tw 15 15 ns 

Setup time at A, B, and C inputs, tsu 10 10 ns 

Hold time at A, B, and C inputs, th 10 10 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

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

TEST CONDITIONSt 
SN54LS137 SN74LS137 

PARAMETER 
TYP:I: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

VQH High-level output voltage 
Vee= MIN, V1H=2V, 

2.5 3.5 2.7 
V1L = V1L max, loH = -400 µA 

Vee= MIN, V1H=2V, l loL = 4 mA 0.25 0.4 
VoL Low-level output voltage 

V1L = V1L max J ioL = 8 mA 

11 
Input current at 

Vee= MAX, V1=7 V 0.1 
maximum input voltage 

l1H High-level input current Vee= MAX, V1=2.7 V 20 

l1L Low-level input current 
l Enable -0.4 

Vee= MAX, V1=0.4 V 
jA.B,C ---0.2 

ios Short-circuit output current§ Vee= MAX -20 -100 -20 

Ice Supply current Vee= MAX, See Note 2 11 18 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°C. 

TYP+ 

3.5 

0.25 

0.35 

11 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: Ice is tested with all inputs grounded and all outputs open. 

switching characteristics, V cc = 5 V, TA = 25° C, see note 3 

PARAMETERO 
FROM 

(INPUT) 

tPLH 
A,B,C 

tPHL 

tPLH 
A, B,C 

tPHL 

tPLH 
Enable G2 

tPHL 

tPLH 
Enable G1 

tPHL 

tPLH 
Enable GL 

tPHL 

OtPLH =propagation delay time, low-to-high-level output. 
tpH L = propaga_tion delay time, high-to-low-level output. 

TO LEVELS 

(OUTPUT) OF DELAY 

2 y 
4 

3 
y 

3 

2 
y 

2 

3 y 
3 

3 
y 

4 

TEST 
MIN TYP 

CONDITIONS 

11 

25 

16 

19 
CL=15pF, 13 
RL = 2 kn, 16 
See Note 3 14 

18 

18 

25 

NOTE 3: For load circuit and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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MAX 

0.8 

-1.5 

0.4 

0.5 

0.1 

20 

-0.4 

-0.2 

-100 

18 

MAX 

17 

38 

24 

29 

21 

27 

21 

27 

27 

38 

UNIT 

v 
v 
v 

v 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

II 
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TYPES SN54LS137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 

TYPICAL APPLICATION DATA 

STROBE-----------------. 

DECODER ENABLE ----+------+---------, 

INPUT 
ADDRESS 

XO----+------+------, 

Xl---+.------+----. 
x2---+.------+---. 

Gl c B A G2 Gl 

'LS137 

X3---.+.-------+---------------1--------~-----+----• 
X4---+.---e-+.--+-------4...-t----i-------.-+--+---• 
xs---+---+-+--+------41--1---i----i--------+-+--+---._. 

C B A GL C B A C B A G2 Gl 

'LS137 'LS137 'LS137 

0 1 2 3 4 5 .6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

OUTPUTS 

FIGURE 1-6-LINE TO 64-LINE DECODER WITH INPUT ADDRESS STORAGE 

TEXAS INSTRUMENTS 
INCORPORATED 
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} 

TO FIVE 
OTHER 

DECODERS 
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TYPES SN54LS222, SN54LS224, SN54LS227, SN54LS228 I 

SN74LS222, SN74LS224, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

• Independent Asynchronous Inputs and 
Outputs 

• 16 Words of 4 Bits Each 

• 3-State Outputs Drive Bus Lines Directly 

• Data Rates from 0 to 10 MHz 

• Fall-Through Time ... 50 ns Typ 

• Data Terminals Arranged for Optimum 
PC Board Layout 

• Expandable Using External Gating 

description 

These 64-bit memories are Low-Power Schottky 
memory arrays organized as 16 words of 4 bits 
each. They can be expanded in multiples of 15m+1 
words or 4n bits, or both, (where n is the number of 
packages in the vertical array and m is the number of 
packages in the horizontal array) but some external 
gating is required (see Figure 1). For longer words 
using the 'LS224 or 'LS228, the IR signals of the 
first-rank packages and OR signals of the last-rank 
packages must be AN Ded for proper synchronization. 

TYPE 

'LS222 
'LS224 

'LS227 
'LS228 

operation 

INPUT-READY ENABLE AND 

OUTPUT-READY ENABLE 

Yes 

No 

Yes 

No 

OUTPUT 

3-State 

3-State 

Open-collector 

Open-col I ector 

02616, JANUARY 1981 

SN54LS222, SN54LS227 ..• J PACKAGE 

SN74LS222, SN74LS227 ... J OR N PACKAGE 

(TOP VIE~) 

GND 

Vee 

UNCK 

ORE 

OR 

oo 

NC 

01 

02 

03 

SN54LS224, SN54LS228 ... J PACKAGE 

SN74LS224, SN74LS228 ... J OR N PACKAGE 

(TOP VIEW) 

OE 

IR 

NC~ No internal connection 

Vee 

UNCK 

OR 

oo 

03 

A FIFO memory is a storage device that allows data to be written into and read from its array at independent data 
rates. These Fl FO's are designed to process data at rates from 0 to 10 MHz in a bit-parallel format, word by word. 
Data is written into the memory on a high-to-low transition at the load clock input (LDCK) and read out on a low-to­

high transition at the unload clock input (UNCK). 

The memory is full when the number of words clocked in exceeds the number of words clocked out by 16. When the 
memory is full, LOCK signals have no effect. When the memory is empty, UNCK signals have no effect. 

Status of the FIFO memory (see timing diagram) is monitored by the input ready (IR) and output ready (OR) flags 
that indicate "not full" and "not empty" conditions. The IR output will be high only when the memory is not full and 
the LDCK input is low. The OR output will be high only when the memory is not empty and UNCK is high. 

A high-to-low transition at the clear (CLR) input resets the internal stack control counters and also sets IR high and 
OR low to indicate that old data remaining at the data outputs is invalid. Data outputs are noninverting with respect 
to the data inputs and are at high impedance when output enable (OE) is low. OE. does not affect the IR and 

OR outputs. 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54LS222, SN54LS224, SN54LS227, SN54LS228, 
SN74LS222, SN74LS224, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

functional block diagram (positive logic) 

OE(1)[1) 

m1111191 

LOCK l4l1 3l 

(2) 
IRE---

('LS222, 'LS227 only) 

(18) 
ORE---

('LS222, 'LS227 only) 

DO (5)(4) 

01 (7)(5) 

02 (8)(6) 
03(9)(7) 

RING COUNTER 
CTR DIV 16 

CT•l 

WRITE 
ADDRESS 

RING COUNTER 
CTR DIV 16 

READ 
ADDRESS 

16 

a 

COMP 

Q=P+l 

P•O+l 

P=Q 
EMPTY 

(3)[2)1R 

(17)[14JOR 

•'LS222 and 'LS224 have 3-state ('VI outputs. ('LS222 and 'LS227 pin numbers) 

['LS224 and 'LS228 pin numbers) 'LS227 and 'LS228 have open-collector (~)outputs. 

timing diagram 

INITIALIZE! LOAD 2 WORDS I UNLOAD 2 WORDS LOAD UNTIL FULL UNLOAD 

LOCK 

INPUTS I I I I -----, --,----,LJ1J I I I : U-
! ! I I I ! I I I 

D XXXXXlw1fXX1w21XX)(XXXX)()(XXJw11XXJw2~j<~w1s()aw16t)(XXXXXX 
I I I I I I I I 

1 I 1 I I I I I I I 
I I I I I I I I I 
I 1 II I ,__,1----,! ~ 

I I LJ LL____J __ _.r-------.Lh J 

I I I 

UNCK 

{ 

IR 

OUTPUTS OO-:: 
INVALID WORD 1 I WORD 2 I INVALID WORD 1 ~~ I WORD 2 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54LS222, SN54LS224, SN54LS227, SN54LS228, 
SN74LS222, SN74LS224, SN74LS227, SN74LS228 

16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

logic symbols 'LS222 'LS224 

FIFO 16 X 4 FIF016X4 

CTR CTR 
EN7 (1) 

OE 

cm 
2, 3 

(2) 
2 IR 

LOCK 

CT>O 4, 5 
(17) OR 

CT>O 
(19) 

UNCK 
(18) & 

ORE GS 

2 2 

DO 00 DO 

01 01 01 

02 02 02 

03 03 

'LS227 'LS228 

FIFO 16 X 4 FIF016X4 

CTR 
(1) CTR 

OE ENS 

cm 
2, 3 l3l IR (2) 

2 IR 

LOCK 

4, 5 
(17) OR (14) 

CT>O OR 

2 

00 DO 

01 01 

02 

03 

These symbols are functionally accurate but do not show the details of implementation; for these, see the functional block diagram. The 
symbol represents the memory as if it were controlled by a single counter whose content is the number of words stored at that time. 

Output data is invalid when the counter content is 0. 

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

Supply voltage, V CC (See Note 1) ................................................ ,. . . 7 V 
Input voltage: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 

Operating free-air temperature range: SN54LS222, SN54LS224, SN54LS227, SN54LS228 . . . . . -55°C to 125°C 

SN74LS222, SN74LS224, SN74LS227, SN74LS228 . . . . . . . . 0°C to 70°C 
-65°C to 150°C Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES SN54LS222, SN54LS224, SN74LS222, SN74LS224 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 
WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54LS' 

MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 

a -1 
High-level output current, loH 

IR,OR -400 

a 12 
Low-level output current, loL 

IR,OR 4 

Setup time, t 5u 0 to LOCK .J, 50 

Hold time, th 0 from LOCK-I 0 

Operating free-air temperature, TA -55 125 

SN74LS' 

MIN NOM 
UNIT 

MAX 

4.75 5 5.25 v 
-2.6 mA 

-400 µA 

24 
mA 

8 

50 ns 

0 ns 

0 70 oc 

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

PARAMETER TEST CONDITIONSt 
MIN 

SN54LS' 

TYP:I: MAX MIN 

VlH High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

a Vee= MIN, V1H = 2 V, loH =MAX 2.4 3.3 2.4 
VoH High-level output voltage 1-----1 

IR,OR V1L=V1Lmax. loH = -400 µA 2.5 3.4 2.7 

IOL = 12 mA 0.25 0.4 a 
Vee= MIN, V1H = 2 v, loL = 24 mA 

VoL Low-level output voltage 1-----1 
V1L = V1L max IOL = 4 mA 0.25 0.4 

IR,OR 
loL = 8 mA 

Off-state output current, a Vo= 2.7 V 20 
lozH high-level voltage applied Vee= MAX, V1H = 2 v, 

lozL 
Off-state output current, a V1 L = V1 L max 

Vo= 0.4 V -20 
low-level voltage applied 

11 
Input current at maximum 

Vce=MAX,V1=7V 100 
input voltage 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

l1L Low-level input current Vee= MAX, V1=0.4 v -0.4 

Short-circuit current§ l~R,OR -30 -130 -30 
los Vee= MAX 

-20 -100 -20 

Outputs high 84 

ice Supply current Vee= MAX Outputs low 87 

Outputs disabled 89 

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

+All typical values are at Vee= 5 V, TA= 25° e. 

SN74LS' 

TYP:I: 

3.2 

3.4 

0.25 

0.35 

0.25 

0.35 

84 

87 

89 

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

TEXAS INSTRUMENTS 
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UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

0.4 

0.5 v 
0.4 

0.5 

20 µA 

-20 µA 

100 µA 

20 µA 

-0.4 mA 

-130 
mA 

-100 

mA 
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TYPES SN54LS222, SN54LS224, SN74LS222, SN74LS224 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

WITH 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e 

TEST CONDITIONS 
'LS222 'LS224 

PARAMETER FROM TO 
MIN TYP MAX MIN TYP 

tPLH IREt IR 21 

tPHL IREi IR 10 

tPLH OR Et OR 21 

tPHL OREi OR 10 

tPLH LDCKi IR 25 25 

tPHL LDCKt IR RL=2kD., 31 31 

tPLH LDCKi OR CL=15pF, 45 45 

tPLH UNCKi OR 
See Note 2 

28 28 

tPHL UNCKi OR 26 26 

tPLH UNCKt IR 45 45 

tPLH CLRi IR 33 33 

tPHL CLRi OR 23 23 

tPLH LDCKi Q 45 45 

tPHL LDCKi Q 34 34 

tPLH UNCKt Q 
RL = 667 n, 

48 48 

tPHL UNCKt Q 
CL=45pF, 

46 46 

tPZL OEt Q 
See Note 2 

23 23 

tpzH OEt Q 21 21 

tPLz OEi Q 15 15 
RL=667D.,CL=5pF, 

tPHZ OEi Q 
See Note 2 

22 22 

NOTE 2: For load circuits and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, second edition. 

schematics of inputs and outputs 

EQUIVALENT OF CLEAR AND 

OUTPUT READY ENABLE INPUTS 

Vee 
13 kn NOM 

TYPICAL OF INPUT READY AND 

OUTPUT READY OUTPUTS 

------vcc 

EQUIVALENT OF 

OTHER INPUTS 

Vee------
19 kD. NOM 

TYPICAL OF Q OUTPUTS 

TEXAS INSTRUMENTS 
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POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

UNIT 
MAX 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

II 
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SN54LS227, SN54LS228, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 
WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

SN54LS' 

MIN NOM MAX MIN 

Supply voltage, Vee 4.5 5 5.5 4.75 

High-level output voltage, VoH Q 5.5 

High-level output current, loH IR,OR -400 
Q 12 

Low-level output current, loL 
IR,OR 4 

Setup time, tsu D to LOCK i 50 50 

Hold time, !h D from LDCKi 0 0 

Operating free-air temperature, TA -55 125 0 

SN74LS' 

NOM MAX 
UNIT 

5 5.25 v 
5.5 v 

-400 µA 

24 
mA 

8 

ns 

ns 

70 oc 

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

TEST CONDITIONSt 
SN54LS' 

PARAMETER 
TYP:J: MIN MAX MIN 

V1H High-level input voltage 2 2 

V_ll._ Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 

VoH High-level output voltage IR,OR 
Vee= MIN, V1H = 2 V,IQH = -400 µA, 

2.5 3.4 2.7 
V1L = V1L max 

loH High-level output current Q 
Vee= MIN, V1H = 2 V, VoH = 5.5 V, 

100 
V1L=V1Lmax 

loL = 12 mA 0.25 0.4 
Q 

Vee= MIN, V1H = 2 V, IQL = 24 mA 
VoL Low-level output voltage /----

loL = 4 mA V1L = V1L max 0.25 0.4 
IR,OR 

loL=8mA 

11 
Input current at maximum 

Vee= MAX, V1=7 v 100 
input voltage 

11H High-level input current Vee= MAX, V1=2.7 v 20 

l1L Low-level input current Vee= MAX, v, = 0.4 v -0.4 

los 
Short-circuit output 

IR,OR Vee= MAX -20 -100 -20 
current§ 

Outputs high 84 

Ice Supply current Vee= MAX Outputs low 87 

Outputs disabled 89 

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

+Ail typical values are at Vee= 5 V, TA= 25° C. 

SN74LS' 

TYP+ 

3.4 

0.25 

0.35 

0.25 

0.35 

84 

87 

89 

§Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

100 µA 

0.4 

0.5 

0.4 
v 

0.5 

100 µA 

20 µA 

-0.4 mA 

-100 mA 

mA 
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SN54LS227, SN54LS228, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

WITH OPEN-COLLECTOR OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e 

'LS227 'LS228 
PARAMETER FROM TO TEST CONDITIONS 

MIN TYP MAX MIN TYP 

tp_LH_ IRE t IR 23 

tPHL IRE t IR 10 

tPLH ORE t OR 23 

tPHL ORE t OR 10 

tPLH LOCK t IR RL=2kn, 27 27 

tPHL LOCK t IR CL=15pF, 32 32 

tPLH LOCK t OR See Note 2 52 52 

tPLH UNCK t OR 31 31 

tPHL UNCK t OR 26 26 

tPLH UNCK t IR 49 49 

tPLH CLR t IR 36 36 

tpHL eLR t OR 24 24 

tPLH LOCK t Q 54 54 

tPHL LOCK t Q 41 41 

tPLH UNCK t Q RL=667.11, 62 62 

tPHL UNCK t Q CL= 45 pF, 53 53 

tPLH OE t Q See Note 2 23 23 

tPHL OE t Q 25 25 

NOTE 2: For load circuits and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, second edition. 

schematics of inputs and outputs 

EQUIVALENT OF CLEAR AND 

OUTPUT READY ENABLE INPUTS 

TYPICAL OF INPUT READY AND 

OUTPUT READY OUTPUTS 
Vee 

OUTPUT 

Vee 

EQUIVALENT OF 

OTHER INPUTS 

TYPICAL OF Q OUTPUTS 

--~OUTPUT 

TEXAS INSTRUMENTS 
INCORPORATED 
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UNIT 
MAX 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54LS222, SN54LS224, SN54LS227, SN54LS228, 
SN74LS222, SN74LS224, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

CLR 

LOAD 
CLK 

INPUT 
READY 

- ~ CLR 
,..... 

>LOCK 

...... IR ..... 
r-+- IRE 

~ 
DO 

01 

02 

03 

~ CLR 

" t.... LOCK 

~ IR 

r+-- IRE 

'"t 
DO 

01 

02 

03 

~ CLR 
,..... 

LOCK 

......... IR 

r-+- IRE 

~ 
DO 

01 

02 

03 

~ CLR 

" y LOCK 

L..+ IR 

5V- IRE 

1 
DO 

01 

02 

03 

TYPICAL APPLICATIONS INFORMATION 
~ 

I L OE ~5V CLR OE ~ CLR 

OR ~~L ___r...,, t> LOCK OR ""' t> LOCK 

UNCK ~ _... 
IR UNCK<.., 

lr-:=iJ .... IR ..... ....-
ORE~ 5V-+-IRE ORE ~sv-.j--- IRE 

r ..., r L, 
00 DO 00 DO 

01 01 01 01 

02 02 02 02 

03 03 03 03 

~ 

[ L OE j-4-sv CLR OE ~5V CLR 

OR I-OPEN ~ t> LOCK OR I-OPEN ~ t> LOCK 

UNCK ,... IR UNCK< 
,... 

IR ..... ..... 
ORE ~5V-1--- IRE ORE 1-4-sv -1---- IRE 

_J'" 
.., r' L, 

00 DO 00 DO 

01 01 01 01 

02 02 02 02 

03 03 03 03 

~ 

[ L OE ~5V CLR OE ~5V CLR 

OR I-OPEN ~ ii> LOCK OR OPEN ~ l> LOCK 

UNCK< .... IR UNCK< 
,... 

IR ..... ...... 
ORE ~sv-i--- IRE ORE k-sv -1---- IRE 

_r: Li _J'" L, 
00 DO 00 DO 

01 01 01 01 

02 02 02 02 

03 03 03 03 

--
I L OE r.-sv CLR OE ~5V CLR 

OR I-OPEN L.t::i. t> LOCK OR I-OPEN ~LOCK 
UNCK< .... IR UNCK< -4 IR -.....-

ORE ~5V- IRE 
_r: ':t 

ORE ~5V- IRE 
r a, 

00 DO 00 DO 

01 01 01 01 

02 02 02 02 

03 03 03 03 

FIGURE 1-46-WORD BY 16-BIT EXPANSION USING 'LS222 

~ ~ =Non inverting delay ;;. 10 ns (e.g., 2 stages of 'LS04). 2 places. 
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OUTPUT 
NAB LE r--E 

OE ~ 
OR 

UNCK< 
_... 
-.....-

ORE~ 
...r. 

00 

01 

02 

03 

OE ~ r. 
OR ...-

UNCK< ...... --
ORE I+ 

...r. 
00 

01 

02 

03 

OE ~ H 
OR t--

UNCK<' .... -..... 
ORE .... 

_r: 
00 

01 

02 

03 

OE ~ 
OR 1--

4--UNCK< 

ORE ~5V 
..r 

00 

01 

02 

03 

r--
UNLOAD 

CLK 

OUTPUT 
READY 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 

• Count Divider Chain 

• Digitally Programmable from 22 to 2n 
(n = 31 for 'LS292, n = 15 for 'LS294) 

• Useable Frequency Range from DC to 
30MHz 

• Easily Expandable 

• Applications 
• Frequency Division 
• Digital Timing 

description 

These programmable frequency dividers/digital timers 
contain 31 flip-flops ('LS292) or 15 flip-flops 
('LS294) plus 30 gates on a single chip. The count 

modulo is under digital control of the inputs provided. 

Both types feature an active-low clear input to initial­
ize the state of all flip-flops. To facilitate incoming in­

spection, test points are provided (TP1, TP2, and TP3 
on the 'LS292 and TP on the 'LS294). These test 

points are not intended to drive system loads. Both 

types feature two clock inputs; either one may be 

used for clock gating. (See the function table below.) 

'LS292, 'LS294 FUNCTION TABLE 

CLEAR CLK 1 CLK2 Q OUTPUT MODE 

L x x Cleared to L 

H t L Count 

H L t Count 

H H x Inhibit 

H x H Inhibit 

schematics of inputs and outputs 

EQUIVALENT 
OF EACH INPUT 

Vee---+---

CLK: Req = 10 kil NOM 
All others: Req = 20 kil NOM 

02628, JANUARY 1981 

SN54LS292 •. J OR W PACKAGE 
SN74LS292 .• J OR N PACKAGE 

(TOP VIEW) 

B 16 Vee 
E 2 15 c 
TP 1 3 14 D 

CLK 1 4 13 TP 3 

CLK 2 5 12 NC 

TP 2 6 11 CLR 

Q 7 10 A 

GND 8 9 NC 

SN54LS294 - • J OR W PACKAGE 
SN74LS294 .. J OR N PACKAGE 

(TOP VIEW) 

B 16 Vee 
A 2 15 c 
TP 3 14 D 

CLK 1 4 13 NC 

CLK 2 5 12 NC 

NC 6 11 CLR 

Q 7 10 NC 

GND 8 9 NC 

NC - No internal connection 

A brief look at the digital timing capabilities of the 
'LS292 will show that with a 1-MHz input frequency, 
programming for 210 will give a period of 1.024 ms, 

and 220 will give a period of 1.05 sec, 226 will give a 

period of 1.12 min, and 231 will give a period of 

35.79 min. 

These devices are easily cascadable giving limitless 
possibilities to timing delays that can be achieved. 

TYPICAL 
OF QOUTPUTS 

-----Vee 
100 n 

OUTPUT 

TYPICAL 
OF TP OUTPUTS 

OUTPUT 

--~ 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 

operation 

The functional block diagram shows that the count modulo is controlled by an X/Y decoder connected to the mode­
control inputs of several flip-flops. These flip flops with mode controls each have a "D" input connected to the parallel 
clock line and a "T" input driven by the preceding stage. The parallel clock frequency is always the input frequency 

divided by four. 

The X/Y decoder output selected by the programming inputs goes low. While a mode control is low, the "D" input of 
that flip-flop is enabled, and the signal from the parallel clock line (fin 7 4) is passed to the "T" input of the following 

stage. All the other mode controls are high enabling the "T" inputs and causing each flip-flop in turn to divide by two. 

logic symbols 

CLR 

CLK1 

CLK2 

A 

B 

c 
D 

E 

(11)~ 

(4) 

(5) 

-
-

(10) 

(1) 

(15) 

(14) 

(2) 

R 

~1 

Hn=OJ 

t-[n = 1) 

PARALLEL CLOCK -----

r----- ACTIVE-LOW CLEAR 

2D R 

OUTPUT OF 
PRECEDING 

STAGE - ..... --OIC> 2T 

FROM M2 
X/Y 

CODER 

'LS292 

[ 2fn] 

[TP1] 
~[fj] 

[TP2] 

[TP3] 

(3) 

(6) 

(13) 

TP1 

TP2 

TP3 

CLR 

CLK1 

CLK2 

TO TOGGLE 
INPUT OF 
NEXT STAGE 

(11)......_ 
R 

(4) ~1 

(5) 

-~[n = 0) 

-1-[n = 1) 

'LS294 

[;n J 

l>[fj] 
[TP] 

}[n]~ 
ro= ;~ (7) a 

A 

B 

c 
D 

(2) 

}1•11~ (1) ~ f;~ (15) fo= 2n 

(14) 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 

functional block diagram (positive logic) 
'LS292 

CLK1 

CLK2 

(11) 

, A: I 1 

~ 1>rcp.r 

R R 

.w ~ ~ _Q_ _Q 
XIV ,.., 

T 20 R R _Q_ _Q_ 

0 ~2Tq ~T _O_ _O_ 

2ap 
...__ M2 0 ~ 0 ~ 

op c:p ~ 26p 

24p 

..... 

TP1 

--- I ..... 
1-6 l 
20 R R _Q _O_ 

Lo ~2T0 ~T _Q_ _Q_ 

22p M2 OP> q ~ _O_ _O_ 

20p 0 t:> ~ 
cpapr 18 p-

,Jl£!. 16 p-

1J!L 
...... 

t--1 2 --- .... 

A 

B 

TP2 

:~ -- l 
1--14 ll l c 

)~ 20 R R _O__ _Q_ 
t-- 8 0 

Lq ~2T0 ~T 0 _O_ 

~ ,J& t-- 16 14 p. M2 OP> 0 pa 20 
12 p. ct> q p 

cj>2T tJt>c (l
3
l TP3 1op 

8 h. M2 I"' ------..i 

.L 

E 

.....-

l --+l _Q_ 

L-0 pr 20 R ~)_ _O_ 

tj:>2ro P>r 0 ..0.. 
6~ 

~ ct:> 0 P> 
20 R s 

M2 )3o 
""'" 0~2Tq 4 h.. p3T H>c (7) I"' 

2 h.. M2 Q 
I"' "'"--" 

M3 ...___ 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 

functional block diagram (positive logic) 

CLR 
1111 

A 
(2) 

B 
(1) 

2 

c 
(15) 

4 

D 
(14) 

8 

XIV 

'LS294 

T ...,_.._ ________ .-+~e--1-----t--e--+----+---. 

0 

1 

14 

13 

12 

11 

10 

9 

8 

71">------

61">-~~~~~~~-

40-~~~~~~~~~~~--1 

3L>-~~~~~~~~~~~~~----. 

2L>-~~~~~~~~~~~~~~~~~ 

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

Supply voltage, V cc (see Note 1) 7V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free·air temperature range: SN54LS292, SN54LS294. . . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS292, SN74LS294. . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 

recommended operating conditions 

SN54LS' SN74LS' 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH (Q only) -1.2 -1.2 mA 

Low-level output current, IQL (Q only) 12 24 mA 

Clock frequency, fclock 0 30 0 30 MHz 

Width of clock input pulse, tw 16 16 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

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

PARAMETER TEST CONDITIONSt 
SN54LS' SN74LS' 

MIN TY Pt MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

VoH 
High-level output 

Q 
Vee= MIN, V1H = 2 V, loH = -1.2 mA, 

2.4 3.4 2.4 
voltage V1L = V1L max 

Vee= MIN, IQL = 12 mA 0.25 0.4 
Low-level output Q 

V1H = 2 V, loL = 24 mA Vol 
voltage 

TP• V1L = V1L max IQL = 1 mA 

11 
Input current at maximum 

input voltage 
Vcc=MAX,V1=7V 0.1 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

Low-level input CLK1, CLK2 Vee= MAX, V1 = 0.4 v -0.8 
l1L 

current All others -0.4 

Short-circuit 
ios Q Vee= MAX 

output current§ 
-30 -130 -30 

ice Supply current 'LS292 Vee= MAX, All inputs grounded, 40 75 

'LS294 All outputs open 30 50 

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

*All typical values are at Vee= 5 V, TA= 25°e. 

§The duration of the short-circuit should not exceed one second. 

•The TP output or outputs are not intended to drive external loads but are solely provided for test points. 

switching characteristics, Vee= 5 V, TA= 25°C, RL = 667 n, CL= 45 pF, see note 2 

FROM TO 'LS292 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) MIN TYP MAX MIN 

fmax CLK 1or2 30 50 30 

CLK1 or 2 Q 
Modulo set at 22, 

55 90 tPLH 
A thru E = LLLHL ('LS292), 

tPHL CLK 1 or 2 Q 
A thru D = LLHL ('LS294) 

80 120 

TY Pt 

3.4 

0.25 

0.35 

0.25 

40 

30 

'LS294 

TYP 

50 

55 

80 

UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

0.4 

0.5 v 
0.4 

0.1 mA 

20 µA 

-0.8 
mA 

-0.4 

-130 mA 

75 
mA 

50 

UNIT 
MAX 

MHz 

90 ns 

120 ns 

NOTE 2: Voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, Lee4112. See load circuit 

in Figure 1. 

fmax maximum clock frequency 

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

tpH L Propagation delay time, high-to-low-level output 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 

switching loads 

PROGRAMMING 

INPUTS 

E D c B A BINARY 

L L L L L Inhibit 

L L L L H Inhibit 

L L L H L 22 

L L L H H 23 

L L H L L 24 

L L H L H 25 

L L H H L 26 

L L H H H 27 

L H L L L 28 

L H L L H 29 

L H L H L 210 

L H L H H 211 

L H H L L 212 

L H H L H 213 

L H H H L 214 

L H H H H 215 

H L L L L 216 

H L L L H 217 

H L L H L 218 

H L L H H 219 

H L H L L 220 

H L H L H 221 

H L H H L 222 

H L H H H 223 

H H L L L 224 

H H L L H 225 

H H L H L 226 

H H L H H 227 

H H H L L 228 

H H H L H 229 

H H H H L 230 

H H H H H 231 

FROM OUTPUT 
UNDER TEST 

a 

FIGURE 1 

'LS292 FUNCTION TABLE 

FREQUENCY DIVISION 

TP1 TP2 

DECIMAL BINARY DECIMAL BINARY DECIMAL 

Inhibit Inhibit Inhibit Inhibit Inhibit 

Inhibit Inhibit Inhibit Inhibit Inhibit 

4 29 512 217 131,072 

8 29 512 217 131,072 

16 29 512 217 131,072 

32 29 512 217 131,072 

64 29 512 217 131,072 

128 29 512 217 131,072 

256 29 512 217 131,072 

512 29 512 217 131,072 

1,024 29 512 217 131,072 

2,048 29 512 217 131,072 

4,096 29 512 217 131,072 

8,192 29 512 217 131,072 

16,384 29 512 Disabled Low 

32,768 29 512 Disabled Low 

65,536 29 512 23 8 

131,072 29 512 23 8 

262,144 29 512 25 32 

524,288 29 512 25 32 

1,048,576 29 512 27 128 

2,097,152 29 512 27 128 

4,194,304 Disabled Low 29 512 

8,388,608 Disabled Low 29 512 

16,777,216 23 8 211 2,048 

33,554,432 23 8 211 2,048 

67,108,864 25 32 213 8,192 

134,217,728 25 32 213 8,192 

268,435,456 27 128 215 32,768 

536,870,912 27 128 215 32,768 

1,073,741,824 29 512 217 131,072 

2,147,483,648 29 512 217 131,072 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 •DALLAS, TEXAS 75265 

TP3 

BINARY DECIMAL 

Inhibit Inhibit 

Inhibit Inhibit 

224 16,777,216 
224 16,777,216 
224 16,777,216 
224 16,777,216 
224 16,777,216 
224 16,777,216 
22 4 
22 4 

24 16 
24 16 
26 64 

26 64 
28 256 

28 256 
210 1,024 
210 1,024 
212 4,096 
212 4,096 
214 16,384 
214 16,384 
216 65,536 
216 65,536 
218 262,144 
218 262,144 
220 1,048,576 
220 1,048,576 
222 4,194,304 
222 4,194,304 
224 16,777,216 
224 16,777,216 
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H 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 

'LS294 FUNCTION TABLE 

FREQUENCY DIVISION 

PROGRAMMING INPUTS a TP 

c B A BINARY DECIMAL BINARY DECIMAL 

L L L Inhibit Inhibit Inhibit Inhibit 

L L H Inhibit Inhibit Inhibit Inhibit 

L H L 22 4 29 512 

L H H 23 8 29 512 

H L L 24 16 29 512 

H L H 25 32 29 512 

H H L 26 64 29 512 

H H H 27 128 Disabled Low 

L L L 28 256 22 4 

L L H 29 512 23 8 

L H L 210 1,024 24 16 

L H H 211 2,048 25 32 

H L L 212 4,096 26 64 

H L H 213 8,192 27 128 

H H L 214 16,384 28 256 

H H H 215 32,768 29 512 
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TYPES SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKED-LOOP FILTERS 

02629, JANUARY 1981 

SN54LS297 ... J OR W PACKAGE 

SN74LS297 ... J OR N PACKAGE 

• Digital Design Avoids Analog 
Compensation Errors 

• Easily Cascadable for Higher Order Loops 

• Useful Frequency from DC to: 
50 MHz Typical (K Clock) 
35 MHz Typical (l/D Clock) 

description 

The SN54LS297 and SN74LS297 devices are designed to provide a simple, cost-effective solution to high-accuracy, 
digital, phase-locked-loop applications. These devices contain all the necessary circuits, with the exception of the 
divide-by-N counter, to build first order phase-locked loops as described in Figure 1 in the operations section. 

Both exclusive-OR (XORPD) and edge-controlled (ECPD) phase detectors are provided for maximum flexibility. 

Proper partitioning of the loop function, with many of the building blocks external to the package, makes it easy for 
the designer to incorporate ripple cancellation or to cascade to higher order phase-locked loops. 

The length of the up/down K counter is digitally programmable according to the K counter function table. With A, 
B, C, and D all low, the K counter is disabled. With A high and B, C, and D low, the K counter is only three stages 
long, which widens the bandwidth or capture range and shortens the lock time of the loop. When A, B, e, and D are 
all programmed high, the K counter becomes seventeen stages long, which narrows the bandwidth or capture range 
and lengthens the lock time. Real-time control of loop bandwidth by manipulating the A through D inputs can 
maximize the overall performance of the digital phase-locked loop. 

The 'LS297 can perform the classic first-order phase-locked loop function without using analog components. The 
accuracy of the digital phase-locked loop (DPLL) is not affected by Vee and temperature variations, but depends 
solely on accuracies of the K clock, 1/D clock, and loop propagation delays. 

MODULO CONTROLS 

~ 
D C B A 

K-COUNTER (4) 
CLOCK (6) 

DOWN/UP CONTROL 
K-COUNTER (3) 

ENABLE 

1/D CLOCK 
(5) --..----+--------t> INCREM~~~giU~~REMENT l-+-__...(7-'-) -1/D OUTPUT 

PHASE A1 
(9) 

~--------+---'-(1_.1l_EXCLUSIVE-OR PHASE 
DETECTOR OUTPUT 

PHASE B 
(10) 

PHASE AZ 
(13) 

FIGURE 1-SIMPLIFIED BLOCK DIAGRAM 
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TYPES SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKED-LOOP FILTERS 

functional block diagram 

r---------------------------------------~ 
A (2) K COUNTER I 
B-(1_) _______ 1 X/Y I 

C~·----- I 
D (14) 14 13 12 11 10 I 

I 
I 
I I POWER-UP RESET 

I 1n 
I INCREMENT 

I 
I 

,-------
1/D CLK.;...(

5
-'--l --~ ::.0-----+--1~-------..._----------. 

- - - -----;-;D-;l~U~- - ------- - -- - - -,- - - -

I 

¢A1 (g) 

I (]) l/D OUT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1--------------~Q~~ool'°HA~~llirofi----------1 

I 
I (11) XORPD 

>-----------------------~T---..;._;OUT 

I 
I 
I 

L-----------------------------------~ 
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TYPES SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKED-LOOP FILTERS 

D 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

K COUNTER FUNCTION TABLE 

(DIGITAL CONTROL) 

c B A MODULO (K) 

L L L Inhibited 

L L H 23 

L H L 24 

L H H 25 

H L L 26 

H L H 27 

H H L 28 

H H H 29 

L L L 210 

L L H 211 

L H L 212 

L H H 213 

H L L 214 

H L H 215 

H H L 216 

H H H 217 

schematics of inputs and outputs 

FUNCTION TABLE 

EXCLUSIVE-OR PHASE DETECTOR 

¢A1 <PB XORPD OUT 

L L L 

L H H 

H L H 

H H L 

FUNCTION TABLE 

EDGE-CONTROLLED PHASE DETECTOR 

¢A2 <PB 

Hor L i 

i Hor L 

Hor L t 
t Hor L 

H =steady-state high level 

L = steady-state low level 
i = transition from high to low 

t =transition from low to high 

ECPD OUT 

H 

L 

No change 

No change 

EQUIVALENT OF EACH INPUT 

Vee------

TYPICAL OF l/D OUTPUT 

----~..,_--Vee 

TYPICAL OF 
ECPD AND XORPD OUTPUTS 
----~ ..... --Vee 

A, B, e. D, ¢A2: Req = 20 kn NOM 

¢8: Req = 6 kn NOM 

All others: Req = 10 kn NOM 

operation 

100 nNoM 
120 nNoM 

The phase detector generates an error signal waveform that, at zero phase error, is a 50% duty cycle square wave. At 
the limits of linear operation, the phase detector output will be either high or low all of the time, depending on the 
direction of the phase error (¢in -¢outl· Within these limits, the phase detector output varies linearly with the input 
phase error according to the gain kd, which is expressed in terms of phase detector output per cycle of phase error. 
The phase detector output can be defined to vary between ±1 according to the relation: 

PD 0 
% high - % low 

utput ------- ( 1 ) 
100 

The output of the phase detector will be kd ¢e, where the phase error ¢e =¢in - ¢out· 
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TYPES SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKED-LOOP FILTERS 

Exclusive-OR phase detectors (XORPD) and edge-controlled phase detectors (ECPD) are commonly used digital types. 
The ECPD is more complex than the XO RPO logic function, but can be described generally as a circuit that changes 
states on one of the transitions of its inputs. kd for an XOR PD is 4 because its output remains high (PD output= 1) 
for a phase error of 1/4 cycle. Similarly, kd for the ECPD is 2 since its output remains high for a phase error of 1/2 
cycle. The type of phase detector will determine the zero-phase-error point, i.e., the phase separation of the phase 
detector inputs for <Pe defined to be zero. For the basic DPLL system of Figure 2, ¢e = 0 when the phase detector 
output is a square wave. The XOR PD inputs are 1 /4 cycle out of phase for zero phase error. For the ECPD, ¢e = 0 
when the inputs are 1/2 cycle out of phase. 

r- - --- ------ - - -- ---., 
KCLK 

CARRY 

DIVIDE·BY·K 
COUNTER BORROW 

l/D CIRCUIT 

I 
I 
I 
I 
I 
I 
I 
I 
I 

l/DCLK I 
<" .. -~--+--- 2 Nie 

I L ________ ~o~ _______ _J 

fout,<Pout---------- DIVIDE·BY·N 
COUNTER 

FIGURE 2-DPLL USING EXCLUSIVE-OR PHASE DETECTION 

The phase detector output controls the up/down input to the K counter. The counter is clocked by input frequency 

Mfc. which is a multiple M of the loop center frequency fc. When the K counter recycles up, it generates a carry pulse. 
Recycling while counting down generates a borrow pulse. If the carry and borrow outputs are conceptually combined 
into one output that is positive for a carry and negative for a borrow, and if the K counter is considered as a frequency 
divider with the ratio Mfc/K, the output of the K counter will equal the input frequency multiplied by the division 

ratio. Thus the output from the K counter is (kd ¢eMfcl/K. 

The carry and borrow pulses go to the increment/decrement (l/D) circuit, which, in the absence of any carry or 
borrow pulse, has an output that is 1/2 of the input clock l/D CLK. The input clock is just a multiple, 2N, of the loop 
center frequency. In response to a carry or borrow pulse, the l/D circuit will either add or delete a pulse at l/D OUT. 
Thus the output of the l/D circuit will be Nfc + (kd¢eMfcl/2K. 

The output of the N counter (or the output of the phase-locked loop) is thus: 

If this result is compared to the equation for a first-order analog phase-locked loop, the digital equivalent of the gain 

of the VCO is just Mfc/2KN or fc/K for M = 2N. 

Thus the simple first-order phase-locked loop with an adjustable K counter is the equivalent of an analog phase-locked 

loop with a programmable VCO gain. 
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TYPES SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKED-LOOP FILTERS 

,..-----------------------, 
Mf0 ----------11

._K_c_L_K __ --tl "> CARRY I 
D/U DIVIDE-BV-K I 

DIVIDE-BV-N 

COUNTER 

COUNTER BORROW 

1/DCLK 

I 
I 
I 
I 
I 
I 
I 

I 
------ ___ J 

FIGURE 3-DPLL USING BOTH PHASE DETECTORS IN A RIPPLE-CANCELLATION SCHEME 

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

Supply voltage, V CC (see Note 1) 7V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54LS297 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS297 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65° C to 150° C 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

SN54LS297 SN74LS297 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
l/DOUT -1.2 -1.2 mA 

High-level output current, loH 
EXOR, ECPD -400 -400 µA 

l/D OUT 12 24 mA 
Low-level output current, loH 

XOR,ECPD 4 8 mA 

K Clock 0 30 0 30 MHz 
Clock frequency, fclock 

l/D Clock 0 15 0 15 MHz 

K Clock 16 16 ns 
Width of clock input pulse, tw 

l/D Clock 33 33 ns 

Setup time, t 5u, to K Clock t U/D, ENCTR 30 30 ns 

Hold time, th, from K Clock t U/D, ENCTR 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 oc 
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TYPES SN54LS29t SN74LS297 
DIGITAL PHASE-LOCKED-LOOP FILTERS 

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

PARAMETER TEST CONDITIONSt 
SN54LS297 SN74LS297 

MIN TV Pt MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 

VoH 
High-level l/D OUT Vee= MIN, V1H=2V, IQH =MAX 2.4 2.4 

output voltage Others V1L = V1L max IQH =MAX 2.5 2.7 

1/D OUT 
IOL = 12 mA 0.25 0.4 

Low-level Vee= MIN, VIH = 2 V, loL = 24 mA 
Vol 

output voltage 
Others V1L=V1Lmax IOL = 4 mA 0.25 0.4 

IOL = 8 mA 

Input current at 

11 maximum input Vee= MAX, V1=7 v 0.1 
voltage 

High-level 
U/Li,EN,r/>A1 40 

l1H 
input current 

<l>B Vee= MAX, V1=2.7V 60 

All others 20 

Low-level 
A,B,C,D,</>A 1 

Vee= MAX, V1=0.4V 
-0.4 

IL <l>B -1.2 
input current 

All others 
Vi= 0.4 v 

-0.8 

Short-drcuit l/D OUT -30 -130 -30 
las output current § Others 

Vee= MAX 
-20 -100 -20 

Ice Supply current 
Vee= MAX, 

All outputs open 

All inputs grounded, 
75 120 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAll typical values are of Vee= 5 V, TA= 25°e. 

TV Pt 

0.25 

0.35 

0.25 

0.35 

75 

§Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER~ FROM (INPUT) 

KeLK 
fmax 

l/D eLK 

tPLH l/D eLK t 

tPHL l/D eLK t 

r/>A1 orr/>B Other input low 
tPLH 

r/>A1 orr/>B Other input high 

r/>A1 or r/>B Other input low 
tPHL 

r/>A1 or r/>B Other input high 

tPLH </>B ,j. 

tPHL r/>A2t 

~ tp LH = propagation delay time, low-to-high level output 
tpH L =propagation delay time, high-to-low level output 

TO (OUTPUT) TEST CONDITIONS MIN TVP 

l/D OUT 
RL = 667 D, 

30 50 

l/D OUT 15 35 

l/D OUT 
CL= 45 pF, 

15 

l/D OUT 
See Note 2 

22 

XOR OUT 10 

XOR OUT 17 

XOR OUT RL= 2 kD, 15 

XOR OUT CL=45pF, 17 

ECPD OUT See Note 2 20 

EePO OUT 20 

MAX 

0.8 

-1.5 

0.4 

0.5 

0.4 

0.5 

0.1 

40 

60 

20 

-0.4 

-1.2 

-0.8 

-130 

-100 

120 

MAX 

25 

35 

15 

25 

25 

25 

30 

30 

UNIT 

v 
v 
v 

v 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LeC4112. 
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TTL 
MSI 

TYPES SN54LS320, SN54LS321, SN74LS320, SN74LS3?1 
CRYSTAL-CONTROLLED OSCILLATORS 

D2418, DECEMBER 1978 - REVISED JANUARY 1981 

'LS320 

• Crystal-Controlled Oscillator Operation 
from 1 MHz to 20 MHz 

• 2-Phase Driver Outputs 

'LS321 

• Similar to 'LS320 But Includes f/2 and 
f/4 Count-Down Outputs 

description 

The 'LS320 is a crystal-controlled oscillator/clock 
driver. It features complementary standard and 
high-current driver outputs. A synchronization 
flip-flop is included. 

The driver outputs, F' and F' have very-low impedance 
and can be used to drive highly capacitive TTL-level 
lines. If the driver outputs are not used, then the 
Vee' terminal can be left open. 

SN54LS320 .•• J OR W PACKAGE 
SN74LS320 ••• J OR N PACKAGE 

(TOP VIEW) 

XTAL 2 XTAL 1 F' 

TANK 1 

TANK TANK GND FFO FFD NC 
, 2 , 

logic: see description 

NC-No internal connection 

The 'LS321 is identical to the 'LS320 except it 
additionally features two count-down outputs, F/2 
and F/4. 

These circuits were designed for crystal control of 
frequency and capacitive control is not recommended. 
If a fundamental crystal is used, an inductor of 5 to 
160 µH is required to be connected between the tank 1 
and tank 2 inputs. If a third-overtone crystal is used, 
a tuned tank is necessary. 

Interaction of the driver outputs with the other 
outputs limits useful frequencies as shown in the 
frequency-limits table. 

The SN54 LS320 and SN54 LS321 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74LS320 and 
SN74LS321 are characterized for operation from 0°C 
to 70°C. 

FREQUENCY LIMITS 

OUTPUTS IN USE Vee 
Driver outputs only 5V 

Other outputs only 5V 

Driver and any other outputs 5V 

SN54LS321 .•. J OR W PACKAGE 
SN74LS321 ••• JORN PACKAGE 

(TOP VIEW) 

XTAL XTAL 
Vee 2 , F/2 

XTAL2 XTAL1 F/2 F' 

TANK 1 l'' 

TANK TANK GND FFO FFD F/4 
, 2 

logic: see description 

Vee fmax 
5V 20 MHz 

Open 20 MHz 

5V 10 MHz 

GND 
2 

GND 
2 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS320, SN54LS321, SN74LS320, SN74LS321 
CRYSTAL-CONTROLLED OSCILLATORS 

functional block diagram (positive logic) 

'LS321 
ONLY 

r ------------------, 
I 161 

F/4 : 

I I 
I I 
: I 
I F/2 I 
L--------- -- ---- ____ J 

logic symbols 

TANK1 

TANK2 

XTAL1 

XTAL2 

1D 

'LS320 

G 
.J"Ui_ 

[> 

C1 

'LS321 

G 
.n.n. 

[> 

CTRDIV2 

+ 
CTRDIV4 

+ 
C1 

(7) F 

f' 

F' 

F"· 

l4l FFQ 

(71 F 

F" 

F' 

F"· 

F/2 

F/4 

FFQ 

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

Supply voltage, Vee (see Note 1) ..... 7 v 
7V 

-0.5 V to 7 V 
Supply voltage, Vee' 
Input voltage to FFD terminal 
Operating free-air temperature range: SN54LS320, SN54LS321 

SN74LS320,SN74LS321 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminals. 

recommended operating conditions 

MIN 

Supply voltage, Vee 4.5 

Supply voltage, V CC 4.5 

F' or F' 
High-level output current, loH 

F, F, F/2, F/4 

F' or F' 
Low-level output current, I OL 

F, F, F/2, F/4 

F/2 ('LS321 I 0.5 

Output frequency, f out F/4 ('LS321) 0.25 

For F .1 

Operating free-air temperature, TA -55 

SN54LS320 

SN54LS321 

NOM MAX 

5 5.5 

5 5.5 

-12 

-0.4 

12 

4 

10 

5 

20 

125 

MIN 

4.75 

4.75 

0.5 

0.25 

1 

0 

-55°C to 125°C 
0°C to 70°C 

-65°Cto150°C 

SN74LS320 

SN74LS321 UNIT 

NOM MAX 

5 5.25 v 
5 5.25 v 

-24 
mA 

-0.4 

24 
mA 

8 

10 

5 MHz 

20 

70 oC 

Input and output schematics are similar to those shown for SN74LS326 on page 7-462 of The TTL Data Book for Design Engineers, second 
edition, LCC4112. 
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TYPES SN54LS320, SN54LS321, SN74LS320, SN74LS321 
CRYSTAL-CONTROLLED OSCILLATORS 

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

SN54LS320 SN74LS320 

PARAMETER TEST CONDITIONSt SN54LS321 SN74LS321 

MIN TYP:t: MAX MIN TYP:t: MAX 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 0.8 

V1K Input clamp voltage Vee= MIN, Vee'= MIN, l1=-18mA -1.5 -1.5 

F', F' 
Vee= 4.5 v, Vee:= 4.5 v, loH = -12 mA 2.5 3.3 

VoH 
High-level 

Vec=4.75V, Vee'= 4.75 v, loH = -24 mA 2.7 3.3 
output voltage 

Others Vee= MIN, V1H=2V, loH = -400 µA 2.5 3.4 2.7 3.4 

F', F' Vee'= MIN 
loL=12mA 0.25 0.4 0.25 0.4 

Low-level 
Vee= MIN, 

IOL = 24 mA 0.35 0.5 
Vol 

output voltage loL = 4 mA 0.25 0.4 0.25 0.4 
Others Vee= MIN, VIL= V1L max 

loL = 8 mA 0.35 0.5 

11 
Input current at 

Vee= MAX, Vi= 7 v 0.1 0.1 
maximum input voltage 

l1H High-level input current Vee= MAX, V1=2.7V 20 20 

l1L Low-level input current Vee= MAX, V1=0.4V -0.4 -0.4 

Short-circuit 
ios 

output current§ 
Vee= MAX -20 -100 -20 -100 

Supply current 'LS320 42 70 42 70 
ice Vee= MAX, FFD at GND 

from Vee 'LS321 47 75 47 75 

ice 
Supply current 

Vee= MAX, Vee'= MAX, 
from Vee 

FFD at GND 4 8 4 8 

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

+All typical values are at Vee= 5 V, Vee'= 5 V, and TA= 25°e. 

UNIT 

v 
v 
v 

v 

v 

mA 

µA 

mA 

mA 

mA 

mA 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. Outputs F' and F' do 
not have short-circuit protection and these limits do not apply. 

switching characteristics, Vee= 5 V, Vee'= 5 V, TA= 25°e 

TEST CONDITIONS~ 
'LS320 'LS321 

PARAMETER OUTPUTS UNIT 

MIN TYP MAX MIN TYP MAX 

F/2 10 15 

fmax Maximum operating frequency F/4 CL= 100 pF 5 7.5 MHz 

All others 20 30 20 30 

CL= 50 pF 6 12 6 12 
-

F', F' CL= 100 pF 7 14 7 14 

CL= 200 pF 7 14 7 14 
tr Rise time, 1 V to 3 V ns 

CL= 50 pF 11 22 11 22 

Others CL=100pF 25 40 25 40 

CL= 200 pF 45 70 45 70 

CL= 50 pF 5 10 5 10 

F', F' CL=100pF 5 10 5 10 

Fall time, 3 V to 1 V 
CL= 200 pF 6 12 6 12 

tf 
CL= 50 pF 

ns 
6 12 6 12 

Others CL= 100 pF 10· 20 10 20 

CL= 200 pF 17 30 17 30 

~Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, Lee4112. 
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TTL 
LSI 

TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 

D2411, OCTOBER 1977 - REVISED JANUARY 1981 

SN54LS322A ... J PACKAGE 

SN74LS322A •.. J OR N PACKAGE 

(TOP VIEW) 

DATA SIGN 

• Multiplexed Inputs/Outputs 
Provide Improved Bit Density Vee SELECT EXTEND D1 B/Os D/OD F/Qf HIOH OH' CLOCK 

• 3-State Outputs Drive Bus 
Lines Directly 

• Sign Extend Function 

• Direct Overriding Clear 
CK 

REGISTER S/P DO A/QA C/Oc EIDE GIOG OUTPUT CLEAR GND 
ENABLE ENABLE 

logic: see description and function table 

description 

These low-power Schottky eight-bit shift registers feature multiplexed input/output data ports to achieve full eight-bit 

data handling in a single 20-pin package. Serial data may be entered into the shift-right register through either the DO or 

the D1 input as selected by the data select input. A serial output (OH') is also provided to facilitate expansion. 
Synchronous parallel loading is accomplished by taking both the register enable and the S/P inputs low.This places the 

three-state input/output ports in the data input mode. Data are entered on the low-to-high transition of the clock. The 

data extend function repeats the sign in the QA flip-flop during shifting. A direct overriding clear input clears the 

internal registers when taken low whether the outputs are enabled or off. The output enable does not interfere with 

synchronous operation of the register. 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 
OUTPUT 

OPERATION REGISTER 
S/P 

SIGN DATA OUTPUT 
CLEAR CLOCK A/QA B/Cs C/Cc .•. H/QH QH 

ENABLE EXTEND SELECT ENABLE 

L H x x x L x L L L L L 
Clear 

L x H x x L x L L L L L 

Hold H H x x x L x 0Ao Oso Oco OHO OHO 

H L H H L L t DO OAn Osn 0Gn 0Gn 
Shift Right 

H L H H H L t 01 OAn Osn 0Gn 0Gn 

Sign Extend H L H L x L t OAn OAn Osn 0Gn 0Gn 

Load H L L x x x t a b c h h 

When the output enable is high, the eight input/output terminals are disabled to the high-impedance state; however, sequential operation 

or clearing of the register is not affected. If both the register enable input and the S/P input are low while the clear input is low, the 

register is c I eared while the eight input/output terminals are disabled to the high-impedance state. 

H =high level (steady state) 

L = low level (steady state) 

X =irrelevant (any input, including transitions) 

t = transition from low to high level 
OAQ ... OHO =the level of QA through QH, respectively, before the indicated steady-state conditions were established 

QAn ... QHn =the level of QA through QH, respectively, before the most recent t transition of the clock 

DO, D1 =the level of steady-state inputs at inputs DO and 01 respectively 
a ... h = the level of steady-state inputs at inputs A through H respectively 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 

functional block diagram (positive logic) 

R:~!~TLE: (l) 

G 

logic symbol 

INPUTS/OUTPUTS NOT SHOWN 
(5) C/Oc (15) D/Oo 
(6) E/QE (14) F/OF 

SRG8 

ae 
G" 

SIP 

3M2 [PAR LOAD] 

CLK C6/1-> 

(18) 
l> 

Sf G4 

OS 
(19) 

8, 4, 1,60 

GS 

DO 
(3) 4, S, 1, 60 

01 4, 5, 1,60 

A/QA 2, 60 Z7 

\77, 15 

B/QB 2, 60 l> 
\78, 15 Z8 

2, 60 l> 
\714, 15 
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TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vee 

INPUT 

Sign extend: Req = 6 k.11 NOM 

Data select: Req = 9 k.11 NOM 

All other inputs: Req = 18 k.11 NOM 

TYPICAL OF OUTPUTS 

QA THRU OH 

100 n NOM 

OUTPUT OH' 

Vee Vee 
120 n NOM 

OUTPUT 

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

Supply voltage, Vee (see Note 1) 
Input voltage . . . . . . . 
Off-state output voltage 
Operating free-air temperature range: 

Storage temperature 

SN54LS322A 
SN74LS322A 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

SN54LS322A 

MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 

QA thru OH -1 
High-level output current, loH 

OH -0.4 

QA thru OH 12 
Low-level output current, loL 

OH 4 

Clock frequency, fclock 0 25 

Width of clock pulse, tw(clock) 
Clock high 30 

Clock low 10 

Width of clear pulse, tw(clearl Clear low 20 

Data select 10t 

Setup time, tsu 
High-level dataO 20t 

Low-level dataO 20t 

Clear inactive-state 20t 

Data select 10t 
Hold time, th 

DataO Ot 

Operating free-air temperature, TA -55 125 

0 oata includes the two serial inputs and the eight input/output data lines. 
tThe arrow indicates that the rising edge of the clock pulse is used for reference. 
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7V 
7V 
7V 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 

SN74LS322A 
UNIT 

MIN NOM MAX 

4.75 5 5.25 v 
-2.6 

mA 
-0.4 

24 
mA 

8 

0 25 MHz 

30 
ns 

10 

20 ns 

10t 

20t 
ns 

20t 

20t 

10t 
ns 

Qt 

0 70 oc 

• 
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TYPES SN54LS322A, SN74LS322A 
~-BIT SHIFT REGISTERS WITH SIGN EXTEND 

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

TEST CONDITIONSt 
SN54LS322A SN74LS322A 

PARAMETER 
MIN TYP+ MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 =-18 mA -1.5 

QA thru OH Vee= MIN, V1H=2V, 2.4 3.2 2.4 
VoH High-level output voltage 

QH V1L = V1Lmax, IOH =MAX 2.5 3.4 2.7 

loL = 12 mA 0.25 0.4 
QA thru OH Vee= MIN, 

loL = 24 mA 
Vol Low-level output voltage V1H=2V, 

IOL =4 mA 0.25 0.4 
QH V1L = V1Lmax 

loL = 8mA 

lozH 
Off-state output current, 

QA thru OH 
Vee= MAX, V1H=2V, 

40 
high-level voltage applied Vo=2.7V 

lozL 
Off-state output current, 

QA thru OH 
Vee= MAX, V1H=2V, 

-400 
low-level voltage applied Vo= 0.4 V 

A thru H V1=5.5 V 0.1 

Input current at maximum Data select V1=7 V 0.2 
11 Vee= MAX 

input voltage Sign extend V1=7 V 0.3 

Any other V1 =7 v 0.1 

A thru H, OS 40 

l1H High-level input current Sign extend Vee= MAX, V1=2.7V 60 

Any other 20 

Data select -0.8 

llL Low-level input current Sign extend Vee= MAX, V1 = 0.4 v -1.2 

Any other -0.4 

Short-circuit output current§ 
QA thru OH -30 -130 -30 

ios Vee= MAX 
OH -20 -100 -20 

Ice Supply current Vee= MAX 35 60 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°C. 
§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

switching characteristics, Vee= 5 V, TA= 25° e 

PARAMETER~ 
FROM TO 

(INPUT) (OUTPUT) 
TEST CONDITIONS MIN 

fmax See Note 2 25 

tPLH 
Clock QH' CL=15pF, RL=2kS1, 

tPHL 

QH' 
See Note 2 

tPHL Clear 

tPLH 
QA thru OH Clock 

tPHL 

tPHL Clear QA thru OH 
CL=45pF, RL = 665 n, 
See Note 2 

tpzH 
Output enable QA thru QH 

tPZL 

tPHZ CL= 5 pF, RL = 665 n, 
Output enable QA thru OH 

See Note 2 tPLZ 

~ fmax = maximum clock frequency tpzL =output enable time to low level 

tpLH =propagation delay time, low-to-high-level output tpHz =output disable time from high level 
tpH L =propagation delay time, high-to-low-level output tpLz =output disable time from low level 
tpzH =output enable time to high level 

TYP+ MAX 

0.8 

-1.5 

3.1 

3.4 

0.25 0.4 

0.35 0.5 

0.25 0.4 

0.35 0.5 

40 

-400 

0.1 

0.2 

0.3 

0.1 

40 

60 

20 

-0.8 

-1.2 

-0.4 

-130 

-100 

35 60 

TYP MAX 

35 

22 33 

26 35 

27 35 

16 25 

22 33 

22 35 

15 35 

15 35 

15 25 

15 25 

UNIT 

v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

NOTE 2: For testing fmax• all outputs are loaded simultaneously, each with CL and RL as specified for the propagation times. See load 
circuits and waveforms on page 3-11 of The TTL Data Book For Design Engineers, Second Edition, LCC4112. 
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TTL 
MSI 

TYPES SN54LS347, SN74LS347 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

02426, NOVEMBER 1977 

logic symbol (TOP VIEW) 
BIN/7-SEG .[> 

Low-Voltage Version of 
[T1) • ;;.1 B 

SN54LS47 /SN7 4LS47 Q 

& G21 
c 

• Open-Collector Outputs 
Drive Indicators Directly LT 

CT=O Bi/ABO • Lamp-Test Provision V20 

A(71 RBI 
• Leading/Trailing Zero 

Suppression 
B (1) 

D 
c (2) 

• Lamp Intensity D (6) A 

Modulation Capability GND 

DRIVER OUTPUTS TYPICAL 

TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES 

LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION 

SN54LS347 low open-collector 12mA 7V 35mW J,W 

SN74LS347 low open-collector 24mA 7V 35mW J, N 

t~} ,-, -, -, I I I- I -, ,-,,=, - l_I 1= ,_ 
l_J ,- =1 -, I 1=1 I Cl I I_ =i '-

el le 0 2 3 4 5 6 8 9 10 11 12 13 14 15 

-d- FONT TABLE T1 - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 

SEGMENT 
IDENTIFICATION 

FUNCTION TABLE 

DECIMAL 
INPUTS 

Bl/RBot 
OUTPUTS 

OR NOTE 
FUNCTION LT RBI 0 c B A a b c d e f g 

0 H H L L L L H ON ON ON ON ON ON OFF 
1 H x L L L H H OFF ON ON OFF OFF OFF OFF 
2 H x L L H L H ON ON OFF ON ON OFF ON 
3 H x L L H H H ON ON ON ON OFF OFF ON 
4 H x L H L L H OFF ON ON OFF OFF ON ON 
5 H x L H L H H ON OFF ON ON OFF ON ON 
6 H x L H H L H OFF OFF ON ON ON ON ON 
7 H x L H H H H ON ON ON OFF OFF OFF OFF 

1 
8 H x H L L L H ON ON ON ON ON ON ON 
9 H x H L L H H ON ON ON OFF OFF ON ON 
10 H x H L H L H OFF OFF OFF ON ON OFF ON 
11 H x H L H H H OFF OFF ON ON OFF OFF ON 

12 H x H H L L H OFF ON OFF uFF OFF ON ON 
13 H x H H L H H ON OFF OFF ON OFF ON ON 
14 H x H H H L H OFF OFF OFF ON ON ON ON 
15 H x H H H H H OFF OFF OFF OFF OFF OFF OFF 

Bl x x x x x x L OFF OFF OFF OFF OFF OFF OFF 2 

RBI H L L L L L L OFF OFF OFF OFF OFF OFF OFF 3 

LT L x x x x x H ON ON ON ON ON ON ON 4 

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

NOTES: 1. The blanking input (Bl) must be open or held at a high logic level when output functions 0 through 15 are desired. The 

ripple blanking input (RBI) must be open or high if blanking of d decimal zero 1s not desired. 
2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are off regardless of the level of any 

other input. 
3. When ripple-blanking input (RBI) Jnd inputs A, B, C, and 0 are at a low level with the lamp test input high, all segment outputs 

go off and the ripple blankiny output (ABO) goes to a low level (response condition). 

4. When the blanking input/ripple blankiny output (Bl/A BO) is open or held t11gh and a low is applied to the lamp·test input, all 

segment outputs are on. 

I Bl/ABO 1s wire ANO logic serving as blanking input (Bl) and/or ripple-blanking output ([~BO). 
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TYPES SN54LS347, SN74LS347 
BCD-TO~SEVEN-SEGMENT DECODERS/DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vee (see Note 1) . . . . . . . 
Input voltage . . . . . . . . . . . . . . 
Peak output current (tw ~ 1 ms, duty cycle~ 10%) 
Current forced into any output in the off state 
Operating free-air temperature range: SN54LS347 

SN74LS347 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

Supply voltage, Vee 

Off-state output voltage, Vo(off) 

On-state output current, IO(on) 

High-level output current, IOH 

Low-level output current, loL 

Operating free-air temperature, TA 

a thru g 

a thru g 

Bl/RBO 

Bl/RBO 

SN54LS347 

MIN NOM. MAX 

4.5 5 5.5 

7 

12 

-50 

1.6 

-55 125 

7V 
7V 

200mA 
.. 1 mA 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 

SN74LS347 

MIN NOM 
UNIT 

MAX 

4.75 5 5.25 v 
7 v 

24 mA 

-50 µA 

3.2 mA 

0 70 aC 

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

PARAMETER TEST CONDITIONst 
SN54LS347 SN74LS347 

MIN TY Pt MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

VJK Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

VoH High-level output voltage Bl/ABO 
Vee= MIN, V1H=2V, 

2.4 4.2 2.4 
V1L =VIL max, loH = -50 µA 

Vee= MIN, 
loL = 1.6 mA 0.25 0.4 

Vol Low-level output voltage Bl/ABO VJH = 2 V, 

VJL =VIL max 
IOL = 3.2 mA 

lo(off) Off-state outp.ut current a thru g 
Vee= MAX, VJH = 2V, 

250 
VJL = VJL max, Vo(offl = 7 v 
Vee= MAX, 

lo(on) = 12 mA 0.25 0.4 
Vo(on) On-state output voltage a thru g V1H=2V, 

VJL = VJL max lo(on) = 24 mA 

11 Input current at maximum input voltage Vee= MAX, VJ= 7 V 0.1 

l1H High-level input current Vee= MAX, V1=2.7V 20 

Any input 
-0.4 

l1L Low-level input current except Bl/RBO Vee= MAX, Vi= 0.4 v 
Bl/ABO -1.2 

Short-circuit 
ios Bl/ABO Vee= MAX -0.3 -2 -0.3 

output current 

Ice Supply current Vee= MAX, See Note 2 7 13 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:fAll typical values are at Vee= 5 V, TA= 25°C. 
NOTE 2: Ice is measured with all outputs open and all inputs at 4.5 V. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

to ff Turn-off time from A input 

ton Turn-on time from A input CL= 15pF, RL = 665 n, 
to ff Turn-off time from RBI input See Note 4 

ton Turn-on time from RBI input 

TY Pt MAX 

0.8 

-1.5 

4.2 

0.25 0.4 

0.35 0.5 

250 

0.25 0.4 

0.35 0.5 

0.1 

20 

-0.4 

-1.2 

-2 

7 13 

TYP MAX 

100 

100 

100 

100 

UNIT 

v 
v 
v 

v 

v 

µA 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

NOTE 4: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, 

LCC4112; t 0 tt corresponds to tp LH and ton corresponds to tpH L· 
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TYPES SN54LS354, SN54LS355, SN54LS356, SN54LS357, 
SN74LS354, SN74LS355, SN74LS356, SN74LS357 

8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 

• Transparent Latches on Data 
Select Inputs 

• Choice of Data Registers: 
Transparent ('LS354, 'LS355) 
Edge-Triggered ('LS356, 'LS357) 

• Choice of Outputs: 
Three-State ('LS354, 'LS356) 
Open-Collector ('LS355, 'LS357) 

• Complementary Outputs 

• Easily Expandable 

• High-Density 20-Pin Package 

description 

These monolithic data selectors/multiplexers contain 
full on-chip binary decoding to select one of ei_ght 
data sources. The data-select address is stored in 
transparent latches that are enabled by a low level on 
pin 11, SC. On the 'LS354 and 'LS355 a similar 
enable for data is obtained by a low level on pin 9, 
DC. T~e edge-triggered data registers of the 'LS356 
and 'LS357 are clocked by a low-to-high transition 
on pin 9, CLK. Complementary outputs are available 

in either three-state versions ('LS354 and 'LS356) 
or open-collector versions ('LS355 and 'LS357). 

The SN54LS354 through SN54LS357 are character­
ized for operation over the full military temperature 
range of -55°C to 125°C; the SN74LS354 through 

SN74LS357 are characterized for operation from 
0°C to 70°C. 

D2544, JULY 1979 

DATA 
INPUTS 

SN54LS' ... J PACKAGE 
SN74LS' ..• J OR N PACKAGE 

(TOP VIEW) 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

Vee 

:}OUTPUTS 

~1 OUTPUT 
~2 ENABLES 

G1 

DO 

DATA CONTROL/CLOCK 

:~}SELECT 
S2 

FUNCTION TABLE 

INPUTS 

DATA 

SELEcTt 
CLOCK OUTPUT OUTPUTS 

CONTROL 
('LS356, ENABLES 

('LS354, 

S2 S1 so 'LS355) 
'LS357) 

G1 G2 

x x x x 
x x x x 
x x x x 
L L L L 

L L L H 

L L H L 

L L H H 

L H L L 

L H L H 

L H H L 

L H H H 

H L L L 

H L L H 

H L H L 

H L H H 

H H L L 

H H L H 

H H H L 

H H H H 

H = high level (steady state) 

L = low level (steady state) 

x H 

x x 
x x 
t L 

Hor L L 

t L 

Hor L L 

t L 

Hor L L 

t L 

Hor L L 

t L 

Hor L L 

t L 

Hor L L 

t L 

Hor L L 

t L 

Hor L L 

X = irrelevant (any input, including transitions) 

Z = high-impedance state (off state) 

t =transition from low to high level 

x 
H 

x 
L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

G3 

x 
x 
L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

w y 

z z 
z z 
z z 

-
DO DO 

OOn DOn 

01 D1 
-
D1n D1n 

D2 D2 
-
D2n D2n 

03 D3 
-
D3n D3n 

04 D4 
-
D4n D4n 

05 D5 
-
D5n D5n 

06 D6 
-
D6n D6n 

07 D7 
-
D7n D7n 

DO ... D7 =the level of steady-state inputs at inputs DO through 

D7, respectively, at the time of the low-to-high clock 

transition in the case of 'LS356 and 'LS357 

DOn ... D7 n =the level of steady state inputs at inputs DO through 

D7, respectively, before the most recent low-to-high 

transition of data control or clock 

tThis column shows the input address setup with SC low. 

Copyright© 1979 by Texas Instruments Incorporated 
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TYPES SN54LS354, SN54LS355, SN54LS356, SN54LS357, 
SN74LS354, SN74LS355, SN74LS356, SN74LS357 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 

logic symbols t 

03 

04 

05 

06 

07 

'LS354 
(' LS355 is open­
collector version) 

'LS357 
('LS356 is 

3-state version) 

(19) 

(18) w 

functional block diagrams (positive logic) 

'LS354, 'LS355 

!
so"" 

DATA !ll 
SELECT Sl l 

!BINARY) 

521121 

'LS356, 'LS357 

!
so"" 

DATA 1lll 
SELECT 51 
!BINARY) 

521121 

DATA 
INPUTS 

tThese symbols are in accordance with l E EE Std 91 I ANSI Y32. 14 and current discussions in I EC and IEEE. 
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TYPES SN54LS354, SN54LS355, SN54LS356, SN54LS357, 
SN74LS354, SN74LS355, SN74LS356, SN74LS357 

8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 

schematics of inputs and outputs 

EQUIVALENT OF EACH DATA OR SELECT INPUT 

Vee---------
10 kn 
NOM 

TYPICAL OF BOTH OUTPUTS ON 'LS354 AND 'LS356 

EQUIVALENT OF ALL OTHER INPUTS 

Vee------~-----

INPUT __ _ 

10 kn 
NOM 

TYPICAL OF BOTH OUTPUTS ON 'LS355 AND 'LS357 

--~OUTPUT 

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

Supply voltage (see Note 1) 7V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground_ terminal. 
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TYPES SN54LS354, SN54LS356, SN74LS354, SN74LS356 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54LS354, SN74LS354, 

SN54LS356 SN74LS356 

MIN NOM MAX MIN NOM MAX 

Supply voltage, V cc 4.5 5 5.5 4.75 5 5.25 

High-level output voltage, VoH 5.5 5.5 

High-level output current, loH -1 -2.6 

Low-level output current, loL 12 24 

Setup times, high· or low-level data, tsu (with respect to t at pin 9) 
'LS354 15 15 

'LS356 15 15 

Hold times, high- or low-level data, th (with respect to t at pin 9) 
'LS354 15 15 

'LS356 0 0 

Operating free-air temperature, TA -55 125 0 70 

UNIT 

v 
v 

mA 

mA 

ns 

ns 

oc 

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

SN54LS354, SN74LS354, 

PARAMETER TEST CONDITIONSt SN54LS356 SN74LS356 

MIN TYP:J: MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 =-18mA -1.5 

VoH High-level output voltage 
Vee= MIN, V1H=2V, V1L = V1L max, 

2.4 2.4 
IOH =MAX 

Vee= MIN, V1H=2V, loL=12mA 0.25 0.4 
VoL Low-level output voltage 

V1L = V1L max loL = 24 mA 

loz 
Off-state (high-impedance Vo= 2.7 V 20 

state) output current 
Vee= MAX 

Vo= 0.4 V -20 

11 
Input current at 

maximum input voltage 
Vee= MAX, V1=7 V 0.1 

l1H High-level input current Vee= MAX, V1=2.7 V 20 

Low-level 
DC or CLK, 

-0.2 
l1L 

input current 
G1, G2, G3 Vee= MAX, V1 = 0.4 V 

All others -0.4 

los Short-circuit output current§ Vee= MAX -30 -130 -30 

Ice Supply current Vee= MAX, See Note 2 29 46 

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

+All typical values are at Vee= 5 V, TA= 25°C. 

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

NOTE 2: Ice is measured with the inputs grounded and the outputs open. 
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TYP:J: MAX 

0.8 

-1.5 

0.25 0.4 

0.35 0.5 

20 

-20 

0.1 

20 

-0.2 

-0.4 

-130 

29 46 

UNIT 

v 
v 
v 

v 

v 

µA 

mA 

µA 

mA 

mA 

mA 
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TYPES SN54LS354, SN54LS356, SN74LS354, SN74LS356 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 

WITH 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e, RL = 667 n 

PARAMETER~ 
FROM TO 

(INPUT) (OUTPUT) 

tPLH y 
tPHL 

D0-07 
tPLH w 
tPHL 

tPLH 
DC y 

tPHL 
or 

tPLH 
CLK w 

tpHL 

tPLH y 
tPHL 

SO,S1,S2 
tPLH w 
tPHL 

tPLH y 
tPHL -

SC 
tPLH w 
tPHL 

tpzH 

tpzL y 
tpHz 

tpLz 
G"1.G"2 

tpzH 

tpzL w 
tPHZ 

tpLz 

tpzH 

tpzL y 
tpHz 

tpLz 
G3 

tpzH 

tpzL w 
tpHz 

tpLz 

~ tPLH =propagation delay time, low-to-high-level output 
tpH L =propagation delay time, high-to-low-level output 

TEST 'LS354 

CONDITIONS MIN TYP MAX MIN 

24 36 

23 35 

18 27 

29 44 

28 42 

26 39 

22 33 

33 50 

CL= 45 pF, 29 44 

See Note 3 24 36 

28 42 

34 51 

34 51 

31 47 

27 41 

40 60 

14 27 

18 27 

CL= 5 pF, 15 23 

See Note 3 15 23 

CL= 45 pF, 12 24 

See Note 3 16 24 

CL= 5 pF, 15 23 

See Note 3 15 23 

CL=45pF, 15 29 

See Note 3 19 29 

CL=5pF, 15 23 

See Note 3 15 23 

CL=45pF, 13 25 

See Note 3 17 25 

CL=5pF, 15 23 

See Note 3 15 23 

tpz L =output enable time to low level 
tpHz =output disable time from high level 

tpzH =output enable time to high level tpLz =output disable time from low level 

'LS356 

TYP 

18 

33 

24 

18 

30 

28 

36 

30 

36 

40 

32 

36 

14 

17 

16 

16 

14 

16 

16 

16 

15 

18 

16 

16 

14 

16 

16 

16 

NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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UNIT 
MAX 

ns 

ns 

27 
ns 

50 

36 
ns 

27 

45 
ns 

42 

54 
ns 

45 

54 
ns 

60 

48 
ns 

54 

25 
ns 

25 

24 
ns 

24 

23 
ns 

23 

23 
ns 

23 

27 
ns 

27 

25 
ns 

25 

25 
ns 

25 

25 
ns 

25 
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TYPES SN54LS355, SN54LS357, SN74LS355, SN74LS357 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

SN54LS355 SN74LS355 

SN54LS357 SN74LS357 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 

High-level output voltage, VoH 5.5 5.5 

Low-level output current, loL 12 24 

'LS355 15 15 
Setup times, high- or low-level data, tsu (with respect to t at pin 9) 

'LS357 15 15 

Hold times, high- or low-level data, th (with respect to t at pin 9) 
'LS355 15 15 

'LS357 0 0 

Operating free-air temperature, TA -55 125 0 70 

UNIT 

v 
v 

mA 

ns 

ns 

oc 

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

SN54LS355 SN74LS355 

PARAMETER TEST CONDITIONSt SN54LS357 SN74LS357 UNIT 

MIN TYP:t: MAX MIN TYP:t: MAX 

V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.7 0.8 v 
V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 -1.5 v 

loH High-level output current 
Vee= MIN, 

VoH = 5.5 V 

VJH = 2 V, VJL = V1L max, 
100 100 µA 

Vee= MIN, V1H = 2 V, t loL = 12 mA 0.25 0.4 0.25 0.4 
Vol Low-level output voltage v 

V1L = VJL max f loL = 24 mA 0.35 0.5 

11 
Input current at maximum 

Vee= MAX, 
input voltage 

Vi= 7 v 0.1 0.1 mA 

l1H High-level input current Vee= MAX, V1=2.7 V 20 20 µA 

Low-level 
DC or CLK, 

l1L G1, G2, G3 Vee= MAX, V1=0.4V 
-0.2 -0.2 mA 

input current 
All others -0.4 -0.4 

Ice Supply current Vee= MAX, See Note 2 29 46 29 46 mA 

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

:l:All typical values are at Vee= 5 V, TA= 25°C. 

NOTE 2: Ice is measured with the Inputs grounded and the outputs open. 
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TYPES SN54LS355, SN54LS357, SN74LS355, SN74LS357 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°C, RL = 667 n 

PARAMETER~ 
FROM TO 

(INPUT) (OUTPUT) 

tPLH y 
tPHL 

00-07 
tPLH w 
tPHL 

tPLH 
DC y 

tPHL 
or 

tPLH 
CLK w 

tPHL 

tPLH y 
tPHL 

SO,S1,S2 
tPLH w 
tPHL 

tPLH y 
tPHL sc 
tPLH w 
tPHL 

tPLH y 
tPHL 

G1,G2 
tPLH w 
tPHL 

tpzH y 
tPHL 

G3 
tPLH w 
tPHL 

~ tp LH =propagation delay time, low-to-high-level output 

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

TEST 

CONDITIONS MIN 

CL= 45 pF, 

See Note 3 

'LS355 'LS357 

TYP MAX MIN TYP 

34 41 

26 39 

30 45 

33 50 

38 57 27 

31 47 34 

33 50 32 

39 59 23 

39 59 38 

36 49 40 

32 48 38 

39 58 35 

45 68 44 

42 63 41 

44 66 41 

45 68 41 

21 32 18 

22 33 18 

18 27 20 

19 29 21 

24 36 24 

25 40 24 

19 29 19 

19 29 19 

NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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UNIT 
MAX 

ns 

ns 

41 
ns 

51 

48 
ns 

35 

57 
ns 

60 

57 
ns 

53 

66 
ns 

62 

62 
ns 

62 

27 
ns 

27 

30 
ns 

32 

36 
ns 

36 

29 
ns 

29 
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TTL 
MSI 

TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PIN DESIGNATIONS 

DESIGNATION PIN NOS. FUNCTION 

A3, A2, A1, AO 17, 19, 1, 3 WORD A INPUTS 

B3, B2, B1, BO 16, 18, 2,4 WORD B INPUTS 

S2,S1,SO 7,6,5 
FUNCTION-SELECT 

INPUTS 

CARRY INPUT FOR 

Cn 15 
ADDITION, INVERTED 

CARRY INPUT FOR 

SUBTRACTION 

F3, F2,F1,FO 12, 11, 9, 8 FUNCTION OUTPUTS 

p ('LS381 ACTIVE-LOW CARRY 
ONLY) 

14 
PROPAGATE OUTPUT 

G" 
('LS381 

13 
ACTIVE-LOW CARRY 

ONLY) GENERATE OUTPUT 

('LS382 RIPPLE-CARRY 
Cn + 4 14 

ONLY) OUTPUT 

('LS382 OVERFLOW 
OVA 

ONLY) 
13 

OUTPUT 

Vee 20 SUPPLY VOLTAGE 

GND 10 GROUND 

• Fully Parallel 4-Bit ALU's in 20-Pin 
Package for 0.300-1 nch Row Spacing 

• Ideally Suited for High-Density 
Economical Processors 

• 'LS381 Features G and P Outputs 
for Look-Ahead Carry Cascading 

• 'LS382 Features Ripple Carry (Cn + 4) 
and Overflow (OVR) Outputs 

• Arithmetic and Logic Operations 
Selected Specifically to Simplify System 
Implementation: 

A Minus B 
B Minus A 
A Plus B 
and Five Other Functions 

description 

02430, JANUARY 1981 

SN54LS381 •• J PACKAGE SN54LS382 •• J PACKAGE 
SN74LS381 •• J OR N PACKAGE SN74LS382 •• J OR N PACKAGE 

(TOP VIEW) (TOP VIEW) 

A1 1 20 Vee A1 1 20 Vee 

B1 2 19 A2 B1 2 19 A2 

AO 3 18 B2 AO 3 18 B2 

BO 4 17 A3 BO 4 17 A3 

so 5 16 B3 so 5 16 B3 

S1 6 15 Cn S1 6 15 Cn 

S2 7 14 p S2 7 14 Cn+4 

FO 8 13 G FO 8 13 OVA 

F1 9 12 F3 F1 9 12 F3 

GND 10 11 F2 GND 10 11 F2 

FUNCTION TABLE 

SELECTION ARITHMETIC/LOGIC 

S2 S1 so OPERATION 

L L L CLEAR 

L L H B MINUS A 

L H L A MINUS B 

L H H A PLUS B 

H L L A@B 

H L H A + 8 

H H L AB 

H H H PRESET 

H; high level, L; low level 

The 'LS381 and 'LS382 are low-power Schottky TTL arithmetic logic units (ALUs)/function generators that perform 
eight binary arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR, AND, or 
OR function of the two Boolean variables is provided without the use of external circuitry. Also, the outputs can be 
cleared (low) or preset (high) as desired. The 'LS381 provides two cascade outputs (P and G) for expansion utilizing 
SN54S182/SN74S182 look-ahead carry generators. The 'LS382 provides a Cn + 4 output to ripple the carry to the Cn 
input of the next stage. The 'LS382 detects and indicates two's complement overflow condition via the OVR output. 
The overflow output is logically equivalent to Cn + 3 (!) Cn + 4. When the 'LS382 is cascaded to handle word lengths 
longer than four bits in length, only the most significant overflow (OVR) output is used. 

The SN54LS381 and SN54LS382 will be characterized for operation over the full military temperature range of -55°C 
to 125°C. The SN74LS381 and SN74LS382 will be characterized for operation from 0°C to 70°C. 

Copyright© 1981 by Texas Instruments Incorporated 
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function table 

TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

Certain differences exist in the G, P ('LS381) and OVR, Cn+4 ('LS382) function table compared with similar parts 
from other vendors. No differences exist in the arithmetic modes (B minus A, A minus B, and A plus B), where these 

outputs perform valuable cascade functions. 

There are slight differences in the other modes (CLEAR, A + B, A© B, AB, and PRESET), where these outputs are 

strictly "don't care." 

This function table is a condensed version and assumes for An that AO, A 1, A2, and A3 inputs ~II ~gree and for Bn that 
BO, 81, 82, and 83 inputs all agree. This table is intended to point out the response of these G, P ('LS381) and OVR, 

Cn+4 ('LS382) outputs in all modes of operation to facilitate incoming inspection. 

FUNCTION TABLE 

ARITHMETIC/LOGIC INPUTS OUTPUTS l'LS381l l'LS382) 

OPERATION S2 St so Cn An Bn F3 F2 Ft FD G' p OVR Cn+4 

CLEAR L L L x x x L L L L H H L L 

L L L H H H H H L L L 

L L H H H H L L H L H 

L H L L L L L H H L L 

B MINUS A L L H 
L H H H H H H H L L L 

H L L L L L L H L L H 

H L H H H H H L H L H 

H H L L L L H H H L L 

H H H L L L L H L L H 

L L L H H H H H L L L 

L L H L L L L H H L L 

L H L H H H L L H L H 

A MINUS B L H 
L H H H 

L 
H H H H L L L 

H L L L L L L H L L H 

H L H L L L H H H L L 

H H L H H H H L H L H 

H H H L L L L H L L H 

L L L L L L L H H L L 

L L H H H H H H L L L 

L H L H H H H H L L L 

A PLUS B L H 
L H H H 

H 
H H L L H L H 

H L L L L L H H H L L 

H L H L L L L H L L H 

H H L L L L L H L L H 

H H H H H H H L H L H 

x L L L L L L H H L L 

L L H H H H H H L L L 

AG)B H 
H L H H H H H H L H H 

L L 
L H L H H H H H L L L 

H H L H H H H H L H H 

x H H L L L L H H L L 

x L L L L L L H H L L 

L L H H H H H H L L L 

A + B H L 
H L H H H H H H L H H 

H 
L H L H H H H H L L L 

H H L H H H H H L H H 

L H H H H H H H L L L 

H H H H H H H H L H H 

x L L L L L L H H L L 

x L H L L L L H H L L 

AB H H L x H L L L L L H H L L 

L H H H H H H H L L L 

H H H H H H H H L H H 

PRESET H H 
L x x H 

H 
H H H H L L L 

H x x H H H H H L H H 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

functional block diagram (positive logic) 

A1 

81 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

FO 

F1 

(13) OVR} 

'LS382 

(14) 
Cn+4 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

logic symbols 
'LS381 

ALU 
so <5> 

Sl <5> 

S2 l7l 
[F(P,0);>15] CP (l 4l P 

[F(P,0)>16] CG (lJ) G 

AO (J) 

BO l4l 
[1) 

o 
Al (l) 

Bl (2) [2) 
o 

A2 (19) 

B2 (18) [4) 
o 

A3 (17) 

BJ (161 o 
[8) 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

INPUT---~ 

Any S: 

Cn ('LS381}: 

All others: 

Req= 10 kn 

Req = 2.5 kn 

Req = 2 kn 

C9l FO 

l9I Fl 

(11) 
F2 

(12) F3 

'LS382 

so <
5

> 

ALU 

Sl l5I :}·4 S2 l7l 

(1/2)81 [1) 

Cn 
(15) 

3CI [1) 

[1) 
(8) 

FO 
BO l4l o 
Al (l) 

(9) 
Bl (2) o 

[2) Fl 

A2 (19) 

(181 [4) F2 
B2 o 

OVR 

A3 
(17) 

[8) 

B3 
(16) o 

TYPICAL OF ALL OUTPUTS 

Vee 

OUTPUT 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54LS381, SN54LS382 . . . . . . . . . . . . . . . . . . . . . . . . -55°e to 125° e 

SN74LS381, SN74LS382. . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65° e to 150° e 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -400 -400 µA 

Low-level output current, loL 
l G output of 'LS381 16 16 

mA J All other outputs 4 8 

Operating free-air temperature, TA -55 125 0 70 oe 

TEXAS INSTRUMENTS 
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POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

• 

63 



64 

TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

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

TEST CONDITIONSt 
SN54LS' SN74LS' 

PARAMETER 
TYP* MIN MAX MIN 

V1H High-level input voltage 2 2 

VIL Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18mA -1.5 

VoH High-level output voltage 
Vee= MIN, V1H=2V, 

2.5 3.4 2.7 
V1L = V1L max, loH = -400 µA 

Low-level 
G ('LS381) Vee= MIN, IOL = 16 mA 0.47 0.7 

Vol 
Other outputs 

V1H=2V, loL = 4 mA 0.25 0.4 
output voltage 

V1L = V1L max loL = 8 mA 

11 
Input current at maximum 

input voltage 
Vee= MAX, V1=7 V 0.1 

Any S 20 

l1H 
High-level Any A or B 100 

input current en ('LS381) 
Vee= MAX, V1 = 2.7 V 

80 

Cn ('LS382) 100 

Any S -0.2 

Low-level Any A or B -1 
llL Vee= MAX, v, = 0.4 v 

input current Cn ('LS381) -0.8 

en ('LS382) -0.8 

los Short-circuit output current S Vee= MAX -20 -100 -20 

Ice Supply current 
Vee= MAX, 

35 65 All inputs grounded, Outputs open 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*All tYPical values are at Vee= 5 V, TA= 25°e. 

TYP* 

3.4 

0.47 

0.25 

0.35 

35 

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

switching characteristics, Vee= 5 V, TA= 25°e 

FROM TO 'LS381 'LS382 
PARAMETER 

(INPUT) (OUTPUT) 
TEST CONDITIONS 

MIN TYP MAX MIN TYP 

tPLH 18 27 18 
Cn Any F 

14 21 14 tPHL 

tPLH 6 20 30 
Any A or B 

tPHL 21 33 

tPLH p 21 33 
Any A or B 

tPHL 23 33 

tPLH 
Fi 

20 30 20 
Ai or Bi 

23 tPHL 15 15 

tPLH 35 53 35 
Sj Fj 

tPHL 34 51 34 

tPLH 
GorP 

31 47 
Sj RL = 2 kn, CL= 15 pf 

tPHL 32 48 

tPLH 28 
Any A or B Cn+4 

26 tPHL 

tPLH 23 
Any A or B · OVR 

tPHL 27 

tPLH 
Sj Cn+4 or OVR 

38 

36 tPHL 

tPLH 10 
Cn OVR 

tPHL 13 

tPLH 
Cn 

13 
Cn+4 

11 tPHL 

TEXAS INSTRUMENTS 
INCORPORATED 
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UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

0.7 

0.4 v 
0.5 

0.1 mA 

20 

100 

80 
µA 

100 

-0.2 

-1 
mA 

-0.8 

-0.8 

-100 mA 

65 mA 

UNIT 
MAX 

27 
ns 

21 

ns 

ns 

30 
ns 

23 

53 
ns 

51 

ns 

42 
ns 

39 

35 
ns 

41 

57 

54 
ns 

15 
ns 

23 

21 
ns 

20 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

• Two's-Complement Multiplication 

• Magnitude Only Multiplication 

• Cascadable for Any Number of Bits 

• 8-Bit Parallel Multiplicand Data Input 

• Serial Multiplier Data Input 

• Serial Data Output for Multiplication 
Product 

• 40 MHz Typical Maximum Clock Frequency 

description 

The 'LS384 is an 8-bit by 1-bit sequential logic 
element that performs digital multiplication of two 
numbers represented in two's-complement form to 
produce a two's-complement product without 
external correction by using Booth's algorithm 
internally. The device accepts an 8-bit multiplicand 
(X input) and stores this data in eight internal latches. 
These X latches are controlled via the clear input. 
When the clear input is low, all internal flip-flops are 

cleared and the X latches are opened to accept new 
multiplicand data. When the clear input is high, the 

latches are closed and are insensitive to X input 

changes. 

The multiplier word data is passed by the Y input in a 

serial bit stream, least significant bit first. The 

product is clocked out the PROD output, least 
significant bit first. 

02419, JANUARY 1981 

SN54LS384 ... J OR W PACKAGE 
SN74LS384 ... JORN PACKAGE 

(TOP VIEW) 

Ci:R 

X3 

X2 

X1 

XO 

PROD 

CLOCK 

GND 

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT 

Vee------

INPUT 

Y: Req = 3 k.11 NOM 
Clock: Req = 6 k.11 NOM 

X, Mode: Req = 19 k.11 NOM 
K, Clear: Req = 8 k.11 NOM 

Vee 
y 

X4 

X5 

X6 

X7 

K 

MODE 

The multiplication of an m-bit multiplicand by an n-bit multiplier results in an (m + n)-bit product. The 'LS384 must 
be clocked form+ n clock cycles to produce this two's complement product. The n-bit multiplier (Y-input) sign bit 

data must be extended for the remaining m bits to complete the multiplication cycle. 

The device also contains a K input so that devices can be cascaded for longer length X words. The PROD output of one 
device is connected to the K input of the succeeding device when cascading. The mode input is used to indicate which 

device contains the most significant bit. The mode input is wired high or low depending on the position of the 8-bit 
slice in the total X word length. The device with the most significant bit is wired low and all lower order bit packages 
are wired high. 

The SN54LS384 will be characterized for operation over the full military temperature range from -55°C to 125°C. 
The SN74LS384 will be characterized for operation from 0°C to 70°C. 

Copyright© 1981 by Texas.Instruments Incorporated 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

FUNCTION TABLE 

INPUTS INTERNAL OUTPUT 

CLR CLK Xi y v_, PROD 
FUNCTION 

L x Data x L L Load new multiplicand and clear internal sum and carry registers 

H t x L L Output Shift sum register 

H t x L H per Add multiplicand to sum register and shift 

H t x H L Booth's Subtract multiplicand from sum register and shift 

H t x H H algorithm Shift sum register 

H = high-level, L = low-level, X = irrevelant, t = low-to-high-level transition 

logic symbol 

(SI PROD 

functional block diagram (positive logic) 

A6 A5 A4 A3 A2 A1 AO 

ADDER/SUBTRACTER AND REGISTERS 

SUM 

181 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

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

Supply voltage, V CC (see Note 1) 
Input voltage (see Note 2) 
Operating free-air temperature range: SN54LS384 

SN74LS384 
Storage temperature range 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input voltages must be zero or positive with respect to network ground terminal. 

recommended operating conditions 

7V 
5.5 v 

-55°C to 125°C 
0°C to 70°C 

-65°Cto 150°C 

SN54LS384 SN74LS384 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -400 -400 µA 

Low-level output current, loL 4 8 mA 

Clock frequency, fclock 0 25 0 25 MHz 

Y before Clock t 45 38 

Setup time, tsu K before Clock t 30 24 ns 

X before Clear .i. 23 19 

Clear inactive-state set up time before Clock t 30 20 

Y after Clock t 0 0 

Hold time, th K after Clock t 0 0 ns 

X after Clear -1- 2 2 

Clock high 20 20 

Pulse width, tw Clock low 20 20 ns 

Clear low 38 33 

Operating free-air temperature, tA -55 125 0 70 oc 

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

TEST eONDITIONSt 
SN54LS384 SN74LS384 

PARAMETER 
MIN TYP:I: MAX MIN TYP:I: 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18mA -1.5 

VoH High-level output voltage 
Vee= MIN, V1H=2V, 

2.5 3.4 2.7 
V1L = V1L max, VoH = -400 µA 

Vee= MIN, V1H = 2 V, lloL=4mA 0.25 0.4 
VQL Low-level output voltage 

V1L = V1L max JioL = 8mA 

11 
Input current at maximum 

input voltage 
Vee= MAX, V1=5.5 V 1 

X, Mode 20 

High-level K, Clear 30 
l1H 

Clock 
Vee= MAX, V1=2.7 V 

40 input current 
y 80 

X, Mode -0.48 

Low-level K, Clear -1.2 
l1L Vee= MAX, V1=0.4 V 

input current Clock -1.6 
y -3.2 

las Short-circuit output current§ Vee= MAX -20 -100 -20 

Ice Supply current Vee= MAX, See Note 3 91 155 

tFor conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 

+All typical values are at Vee= 5 V, TA= 25°C. 

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

NOTE 3: Ice is measured with the clear input grounded and all other inputs and outputs open. 
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3.4 

0.25 

0.35 

91 

MAX 

0.8 

-1.5 

0.4 

0.5 

1 

20 

30 

40 

80 

-0.48 

-1.2 

-1.6 

-3.2 

-100 

155 

UNIT 

v 
v 
v 

v 

v 

mA 

µA 

mA 

mA 

mA 

• 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

switching characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

fmax Maximum clock frequency 25 40 MHz 

tPLH Propagation delay time, low-to-high-level output from clock CL=15pF, 15 23 ns 

tPHL Propagation delay time, high-to-low-level output from clock RL=2kn., 15 23 ns 

tPHL Propagation delay time, high-to-low-level output from clear See Note 4 17 25 ns 

NOTE 4: Load circuit and waveforms are shown on page 3-11 of the TTL Data Book for Design Engineers, second edition, LCC 4112. 

CLEAR (LI 

CLOCK 

24-BIT 
MULTIPLICA 

MULTIPLIER 

ND 

;'AO 

Al 

A2 

A3 

A4 

A5 

AS 

A7 

AS 

A9 

AlO 

All 

A12 

j,\13 
A14 

A15 

A16 

A17 

A18 

A19 

A20 

A21 

A22 

ie.23 

TYPICAL APPLICATION DATA 

'LS384 
8x12'1COMP7r 

(ll--"'- Z1/C2 

:s(LOW FOR MSS] 
(71 C3/-+ -s_ 

_lS) 2D 0 7r SAGS 
(4) ~ 

(31 .,..___ 
(21 ~ 

(1~ 
.,..___ p 

(l:n_ 
.,..___ 

(12) 
.,..___ 

1 R 

(11) .,..___ 7 7r 30 

(1_5l 

t-;R- , 

L 30 4 a 

~ 
lR 

L.!!£!_ Cl 

...._ 

'LS384 

lll~ 

H~ (71 

(51 "1i 
(41 

(3) 

(2) 

(141 

(13) 

(121 

(11) 

(15) 

(10) 

..... 
'LS384 

(11...b,, 

H~ (71 

(51 
'.]. 

(41 

(3) 

(2) 

(141 

(131 

(121 

(111 

(151 

(101 

..._.J!L 

~ 

PRO DU 
SERIA 

CT 
L 
T OUTPU 

~ 

I 
BO 
Bl 

B2 

B3 
BUS B4 

B5 
BS 

B7 

CLEAR (L I 

CLOCK 

OUTPUT ENABLE (L) 

ERIAL (HI/PARALLEL (LI 

REGISTER ENABLE (LI 

CLOCK 

SIGN EXTEND (LI 

~ 

~ 
~ ......... 
'~ 

~ 
~ 
~ ......... 
.....___. ...-

H..!2l..i::.. 
(8)__.,.,,, 

(11..z:::,,, 

SN54LS322/ 
SN74LS322 

SRG8 
A 

2EN15 

G3 
121 

3M1 (SHIFT] 

-~ 3M2 (PAR LOAD] 
(11) C6/1 ~ 

1 _[ 

(181 
t> 

G4 

8, 4, 1, SD 

L~ GS 

~ 4,5, 1, SD 

L-w,- 4,5, 1,6D 

,J,+= 
2,6D Z7 

\77, 15 

2,6D t> 
(5~ \78, 15 Z8 

151_:. 

(61__:-
(141.:.:. 

17(: 
<El 2, 6D t> 4 \714, 15 Z14 

~~ 
] 

'LS384 

8x12'sCOMP7r 
(ll _,,,, Z1/C2 

~(LOW FOR MSSI 
(71 C3/-+ -s. 

_t5l 2D 0 7r SAGS 
(41 t--
(31 t--
(21 t--
!14) t-- p 

(13) t--
(12) ~ 1 A ~ 
(111 t-- 7 71' 30 

~ 
t-;R-
30 4 a 
N4 

t-m-
L.!!£!_ Cl 

FIGURE 1-BASIC 24-BIT SERIAL/PARALLEL CONNECTION FIGURE 2-8-BIT BY 8-BIT MULTIPLIER, BUS ORGANIZED 
WITH 8-BIT TRUNCATED PRODUCT 
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TYPES SN54LS385, SN74LS385 
QUADRUPLE SERIAL ADDERS/SUBTRACJ'ORS 

02412, NOVEMBER 1977 

• Four Synchronous Elements in a 
Single 20-Pin Package 

• Buffered Clock and Direct Clear Inputs 

• Independent Two's-Complement 
Addi ti on/Subtraction 

description 

The 'LS385 is a general purpose adder/subtractor 
and is particularly useful as a companion part to the 
SN54LS384/SN74LS384 serial/parallel two's-com­
plement multiplier. The 'LS385 contains four inde­

pendent adder/subtractor elements with common 
clock and clear. 

Each of the four independent sum (L) outputs reflects 

its respective A and B input as controlled by the S/A 
control. When S/A is high the L function is A minus 
B. When S/A is low the L function is A plus B. 

When low, the clear input asynchronously resets the 
sum flip-flop low and the carry flip-flop either high in 

the subtract mode or low in the add mode. The clock 
is positive-edge triggered and controls the sum and 
carry flip-flops according to the function table. 

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

Vee 
1s kn 
NOM 

OUTPUT 

SELECTED 

FUNCTION 

Clear 

Add 

Subtract 

SN54LS385 •. · •• J PACKAGE 
SN74LS385 ..•. JORN PACKAGE 

(TOP VIEW) 

positive logic: see function table 

FUNCTION TABLE 

INPUTS DATA IN CARRY FLIP·FLOP 

CLEAR S/A AB CLOCK BEFORE t AFTER t 
L L x x x L L 

L H x x x H H 

H L L L t L L 

H L L L t H L 

H L L H t L L 

H L L H t H H 

H L H L t L L 

H L H L t H H 

H L H H t L H 

H L H H t H H 

H H L L t L L 

H H L L t H H 

H H L H t L L 

H H L H t H L 

H H H L t L H 

H H H L t H H 

H H H H t L L 

H H H H t H H 

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

t =transition from low to high level at the clock input 

functional block diagram {each adder/subtractor, positive logic) logic symbol 
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l:OUTPUT 

AFTER t 
L 

L 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 
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TYPES SN54LS385, SN74LS385 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 

recommended operating conditions 

SN54LS385 SN74LS385 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, V cc (see Note 1) 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -400 -400 µA 

Low-level output current, loL 4 8 mA 

Clock frequency, fc1ock 0 30 0 30 MHz 

Width of clock pulse, tw 16 16 ns 

Setup time, tsu 10 10 ns 

Hold time, th 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 1: Voltage values are with respect to network ground terminal. 

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

TEST CONDITIONSt 
SN54LS385 SN74LS385 

PARAMETER 
MIN TY Pt MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

VoH High-level output voltage 
Vee= MIN, V1H = 2 V, 

2.5 3.5 2.7 
V1L = V1Lmax, loH = -400 µA 

Vee= MIN, V1H = 2 V, [ioL =4 mA 0.25 0.4 
Vol Low-level output voltage 

V1L = V1Lmax lloL = 8 mA 

11 
Input current at 

Vee= MAX, V1=7 V 0.1 
maximum input voltage 

l1H High-level input current Vee= MAX, V1=2.7V 20 

l1L Low-level input current Vee= MAX, V1 = 0.4 V -0.4 

ios Short-circuit output current§ Vee= MAX -20 -100 -20 

ice Supply current Vee= MAX, See Note 2 48 75 

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

:f:All typical values are at Vee= 5 V, TA= 25°C. 

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

NOTE 2: Ice is measured with all inputs grounded and all outputs open. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER<> 
FROM 

(INPUT) 

fmax 

tPLH 
Clock 

tPHL 

tPHL Clear 

Of max=' maximum clock frequency 

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

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

TO 

(OUTPUT) 

~ 

~ 

TEST CONDITIONS MIN 

30 

CL=15pF, RL = 2 kn, 

See Note 3 

TYPt MAX 

0.8 

-1.5 

3.5 

0.25 0.4 

0.35 0.5 

0.1 

20 

-0.4 

-100 

48 75 

TYP MAX 

40 

14 22 

18 27 

18 30 

UNIT 

v 
v 
v 

v 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
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TTL 
MSI 

TYPES SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 

02329, MARCH 1977 

• Parallel Access SN54LS396 ... J OR W PACKAGE 

• Typical Propagation Delay Time ... 20 ns 
SN74LS396 ... JORN PACKAGE 

(TOP VIEW) 

• Typical Power Dissipation ... 120 mW 

• Applications: 
STROBE 

Vee er 204 104 04 203 103 03 

N-Bit Storage Files 
Hex/BCD Serial-To-Parallel Converters 

description 

201 03 

These octal registers are organized as two 4-bit bytes 
of storage. Upon application of a positive-going clock 
signal, the information stored in byte 1 is transferred 
into byte 2 as a new 4-bit byte is loaded into the 
byte 1 location via the four data lines. The full 8-bit 
word is available at the outputs after two clock 
cycles. Both the clock and the strobe lines are fully 
buffered. 201 101 01 202 102 02 CLOCK GND 

logic: see function table 

FUNCTION TABLE 

INPUTS OUTPUTS 

STROBE DATA BYTE 1 

G" 
CLOCK 

01 02 03 04 101 102 103 104 201 

H x x x x x L L L L L 

L t a b c d a b c d 101n 

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

t = transition from low to high level 

BYTE 2 

202 203 

L L 

102n 103n 

204 

L 

104n 

101n, 102n, 103n, 104n =the level of 101, 102, 103, and 104, respectively, before the most recent t transition of the clock. 

functional block diagram 

02 (GI 

DJ (9) 

04 (121 

I 
I L _____ _ 

schematics of inputs and outputs 

EQUIVALENT OF EACH 
INPUT 

Vee-----
Req 

CLOCK: Req = 10 kfl NOM 

OTHERS: Req = 20 kn NOM 

logic symbol 
STROBE G 

CLK 

01 

04 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TYPICAL OF ALL OUTPUTS 

101 

201 

102 

202 

103 

203 

104 

204 

• 
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TYPES SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 

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

Supply voltage, Vee (see Note 1 l . . . . . . 
Input voltage . . . . . . . . . . . . . 
Operating free-air temperature range: SN54LS396 

SN74LS396 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

SN54LS396 

MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 

High-level output current, IQH -400 

Low-level output current, loL 4 

Clock frequency, fclock 0 30 

Width of clock pulse, tw 20 

Setup time, tsu 20 

Hold time, th 5 

Operating free-air temperature, TA -55 125 

MIN 

4.75 

0 

20 

20 

5 

0 

..... 7 v 

..... 7 v 
-55°C to 125°C 

0°C to 70°C 
-65°C to 150°C 

SN74LS396 
UNIT 

NOM MAX 

5 5.25 v 
-400 µA 

8 mA 

30 MHz 

ns 

ns 

ns 

70 oC 

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

TEST CONDITIONSt 
SN54LS396 SN74LS396 

PARAMETER 
TVP:f: MIN MAX MIN TVP:f: 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 

VoH High-level output voltage 
Vee= MIN, V1H = 2 V, 

2.5 3.4 2.7 
V1L =MAX, IQH = -400µA 

Vee= MIN, IQL =4 mA 0.25 0.4 
Vol Low-level output voltage V1H=2V, 

V1L =MAX loL=8mA 

Input current at Clock input 0.2 
11 Vee= MAX, V1=7 V 

maximum input voltage Other inputs 0.1 

High-level Clock input 40 
l1H 

input current Other inputs 
Vee= MAX, V1=2.7 v 

20 

Low-level Clock input -0.8 
l1L Vee= MAX, V1=0.4 v 

input current Other inputs -0.4 

ios Short-circuit output current§ Vee= MAX -20 -100 -20 

ice Supply current Vee= MAX, See Note 2 24 40 

t For conditions shown as MIN or MAX, use the appropriate value specified under reco;,,mended operating conditions. 
+Arr typical values are at Vee= 5 V, TA= 25°C. 
§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
NOTE 2: Ice is measured with 4.5 V applied to all inputs and all outputs open. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN 

1PLH Propagation delay time, low-to-high-level output from clock 
eL=15pF, 

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

tPLH Propagation delay time, low-to-high-level output from strobe 
RL =2 kn, 

See Note 3 
tPHL Propagation delay time, high-to-low-level output from strobe 

3.4 

0.25 

0.35 

24 

TVP 

20 

20 

20 

20 

MAX 

0.8 

-1.5 

0.4 

0.5 

0.2 

0.1 

40 

20 

-0.8 

-0.4 

-100 

40 

MAX 

30 

30 

30 

30 

UNIT 

v 
v 
v 

v 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
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TYPES SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

• Will Not Trigger from Clear 

• D-C Triggered from Active-High or 
Active-Low Gated Logic Inputs 

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

• Overriding Clear Terminates Output Pulse 

• Compensated for Vee and Temperature 
Variations 

• 'LS422 Has Internal Timing Resistor 

description 

The 'LS422 and 'LS423 are identical to 'LS122 and 
'LS123 except they cannot be triggered via clear. 

02536, JANUARY 1980 

SN54LS422 ••. J OR W PACKAGE 
SN74LS422 .•• J OR N PACKAGE 

(TOP VIEW) (SEE NOTES 1 THRU 4) 

logic: see function table 

These d-c triggered multivibrators feature output­
pulse-width control by three methods. The basic 
pulse time is programmed by selection of external 
resistance and capacitance values (see typical applica­
tion data). The 'LS422 contains an internal timing 
resistor that allows the circuits to be used with only 
an external capacitor, if so desired. Once triggered, 
the basic pulse width 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. 

NC-No internal connection 

The 'LS422 and 'LS423 have enough Schmitt 
hysteresis to ensure jitter-free triggering from the B 
input with transition rates as slow as 0.1 millivolt per 
nanosecond. 

The SN54LS422 and SN54LS423 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. TheSN74LS422andSN74LS423 
are characterized for operation from 0°C to 70°C. 1A 

SN54LS423 - •• J OR W PACKAGE 
SN74LS423 .•• J OR N PACKAGE 

(TOP VIEW) (SEE NOTES 1 THRU 4) 

1B 1 
UR 

10 2Q 2 2 Rext/ GND 
Cext Cext 

logic: see function table 

NOTES: 1. An external timing capacitor may be connected between Cext and RextlCext (positive). 

2. To use the internal timing resistor of 'LS422, connect Rint to Vee· 
3. For improved pulse width accuracy and repeatability, connect an external resistor between RextfCext and V cc with Rint 

open-circuited. 

4. To obtain variable pulse widths, connect an external variable resistance between Rint or RextlCext and V CC· 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPES SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

description (continued) 

'LS422 
FUNCTION TABLE 

INPUTS OUTPUTS 

CLEAR Al A2 Bl 82 a Cl 
L x x x x L H 

x H H x x L H 

x x x L x L H 

x x x x L L H 

H L x t H J1 lI 
H L x H t J1 lI 
H x L t H n v 
H x L H t n lI 
H H l H H n u 
H l l H H n. u 
H l H H H n. u 

logic symbols 

'LS422 

'LS423 
FUNCTION TABLE 

INPUTS 

CLEAR 

L 

x 
x 
H 

H 

(Bl a 

(6) ~ 

A 

x 
H 

x 
L 

l 

B 

x 
x 
L 

t 
H 

OUTPUTS H high level (steady state) 

a 
L 

L 

L 

Jl.. 
J1. 

a 
H 

H 

H 

u 
u 

L = low level (steady state) 

transition from low to high level 

transition from high to low level 

X = Irrelevant (any input, including transitions) n = one high-level pulse 

LJ = one low-level pulse 

RETRIGGER PULSE 
(See Notel 

BINPUT ~'--~~----!~ 
- I ,___-------......,.---~ 

I----- tw + IPLH---..i 

OUTPUTQ J 
=-----

L _______ , ..... I __ _ 
lw -------;OUTPUT WITHOUT RETRIGGER 

OUTPUT PULSE CONTROL USING RETRIGGER PULSE 

Rint Cext RextlCext BINPUT~~~------------------
1A 

18 

1CLR 

1Cext 

1Rext1Cext 

2A 

2B 

2CLR 

2Cext 

2Rext1Cext 

'LS423 

Il. 

n 

(13) 10 

10 

20 

20 

CLEAR LJ OUTPUT WITHOUT CLEAR 

OUTPUTO_J~----~1--_-_-_-_-_'~:-----------
0UTPUT PULSE CONTROL USING CLEAR INPUT 

NOTE: If retrigger pulse starts before 0,22 Cext (in picofarads) nanoseconds after 

, previous trigger pulse, output pulse extension may be shorter than tw + tp LH. 

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

~~~nNOM 
17 kn NOM 

_Oil_ --.,..-

~ * --~ * m 
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TYPES SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

recommended operating conditions 

SN54LS' SN74LS' 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, IQH -400 -400 µ.A 

Low-level output current, IQL 4 8 mA 

Pulse width, tw 40 40 ns 

External timing resistance, Rext 5 180 5 260 k.n 

External capacitance, Cext No restriction No restriction 

Wiring capacitance at RextfCext terminal 50 50 pF 

Operating free-air temperature, TA -55 125 0 70 oc 

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

PARAMETER TEST CONDITIONSt 
SN54LS' 

MIN TYP±_ MAX MIN 

V1H High-level input voltage 2 2 

V11 Low-level input voltage 0.7 

VlK Input clamp voltage V_c_c_ =MIN, 11 = -18 mA -1.5 

VoH High-level output voltage 
Vee= MIN, V1H=2V, 

2.5 3.5 2.7 
V1L = V1Lmax IQH = -400 µ.A 

Vol Low-level output voltage 
Vee- MIN, V1H=2V, 11oL -4 mA 0.25 0.4 

V1L = V1Lmax 110L = 8 mA 

11 
Input current at 

Vee= MAX, Vi= 7 v 0.1 
maximum input voltage 

l1H High-level input current Vee= MAX, V1=2.7 V 20 

l1L Low-level input current Vee= MAX, V1=0.4 V -0.4 

ios Short-circuit output current• Vee- MAX -20 -100 -20 

Ice 
Supply current 

Vee= MAX, 
L'LS422 6 11 

(quiescent or triggered) 
See Note 6 

fLS423 12 20 

t For conditions shown as Ml N or MAX, use the appropriate value specified under recommended operating conditions. 

+All typical values are at Vee= 5 V, TA= 25°C. 

•Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

SN74LS' 
TYPj_ MAX 

0.8 
-1.5 

3.5 

0.25 0.4 
0.35 0.5 

0.1 

20 
-0.4 
-100 

6 11 
12 20 

NOTES: 5. To measure VoH at 0, VoL at 0, or los at Q, ground RextlCext• apply 2 V to Band clear, and pulse A from 2 V to 0 V. 

UNIT 

v 
v 
v 

v 

v 

mA 

µ.A 
mA 
mA 

mA 

6. With all outputs open and 4.5 V applied to all data and clear inputs, Ice is measured after a momentary ground, then 4.5 V, is 

applied to clock. 

switching characteristics, Vee= 5 V, TA= 25°e, see note 7' 

PARAMETER~ 
FROM 

(INPUT) 
A 

tPLH B 
A 

tPHL B 

tpHL 
Clear 

tPLH 
two (min) A or B 

two A or B 

~ tpLH =propagation delay time, low-to-high-level output 

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

twa =width of pulse at output Q 

TO 
TEST CONDITIONS 

(OUTPUT) 

0 

0: Cext = 0, Rext = 5 k.n, 

0 
CL=15pF, RL = 2 k.n 

Q 

0 

0 
Cext = 1000 pF, Rext = 10 k.n, 
CL=15pF, RL = 2 k.n 

MIN TYP MAX 

23 33 
23 44 
32 45 
34 56 
20 27 
28 45 

116 200 

4 4.5 5 

NOTE 7: Load circuit and voltage waveforms are shown on page 3-11 of "The TTL Data Book for Design Engineers", second edition. 
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ns 

ns 

ns 

ns 
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TYPES SN54LS422, SN54LS~23, SN74LS422, SN74LS423 
RETRlGGERABLE MONOSTABLE MULTIVIBRATORS 

TYPICAL APPLICATION DATA 

The· basic output pulse width is determined by the 

value of external capacitance and timing resistance. 

Figure 3 gives curves for output pulse widths ranging 
from 0.1 µs to 100 µs for several RT and Cext values. 
For output pulse widths greater than 100 µs or 
external capacitance greater than 1000 pF the 
following equation should be used. 

tw = K • RT • Cext 

where 

tw is inns 
To Cext To RextlCext 
terminal terminal 

K is the multiplying factor and is approximately 

0.45 for Cext ;;;,: 1000 p F. 

Cext is in pF 
TIMING COMPONENT CONNECTIONS 

FIGURE 2 

For best results, system ground should be applied to 
the Cext terminal. These devices do not require a 

switching diode in series with the RextlCext 
terminal (as required by some other monostable 
mu ltivibrators). 

~ 
::l 

0... 
+-' 
::l e 
::l 

0 
I 
J 

TYPICAL OUTPUT PULSE WIDTH 
VS 

EXTERNAL TIMING CAPACITOR 

Cext-External Capacitance-pF 

tThis value of resistance exceeds the maximum recommended for use over 

the full temperature range of the SN54LS circuits. 

FIGURE 3 
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TTL 
MSI 

TYPES SN54S436, SN54S437, SN74S436, SN74S437 
LINE DRIVER/MEMORY DRIVER CIRCUITS 

02630, JANUARY 1981 

MOS MEMORY INTERFACE 

• Can Drive H igh-1 mpedance Loads 

• Interchangeable with National DS16149, 
DS16179 Drivers 

• High-Speed Switching 

• Minimum Input Current Required 

• Damping Output Resistor Reduces Transients 

description 

TheSN54S436,SN54S437,SN74S436andSN74S437 
are monolithic integrated TTL-to-MOS drivers and in­
terface circuits. The devices accept standard TTL and 
DTL input signals. The p-n-p input transistors use 
minimum current allowing increased fan-out to these 
drivers. Schottky-clamped transistor logic permits 
high-speed operation, minimum propagation time. 

A small series damping resistor has been included in 
the design of the 'S436 to eliminate undersired 
output transient overshoot. Either enable, G, when 
high, sets the outputs to the high level for MOS RAM 

refresh applications. 

FUNCTION TABLE 

ENABLE INPUTS 
INPUT OUTPUT 

G1 G2 

L L L H 

L L H L 

x H x H 

H x x H 

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

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

INPUT----4 

SN54S436, SN54S437 ••• J OR W PACKAGE 
SN74S436, SN74S437 •.• J OR N PACKAGE 

(TOP VIEW) 

G1 Vee 

1A G2 

1Y 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

logic symbol 

TYPICAL OF ALL OUTPUTS 

---------Vee 

"--___..~,,.,._ OUTPUT 

15 n NOM* 

*On SN54S436 and SN74S436 only 

Copyright© 1981 by Texas Instruments Incorporated 

ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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TYPES SN54S436, SN54S43t SN74S436, SN74S437 
LINE DRIVER/MEMORY DRIVER CIRCUITS 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
lnput'voltage range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . -1.5 V to 7 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 

J package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1375 mW 
N package ........ _ . . . . . . . . . . . . . . . . . . . . . . . . . . 1150 mW 
W package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 mW 

Operating free-air temperature range: SN54S436, SN54S437 . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 
SN74S436, SN74S437 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

NOTE 1: All voltage values are with respect to network ground terminal. 
2: For operation above 25°e free-air temperature, derate as follows: J package, 11.0 mWJ°e, N package, 9.2 mW/0 e, W package, 

8.0 mW/°e. 

recommended operating conditions 

SN54S' SN74S' 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, Vee 4.5 5 5.5 4.5 5 5.5 v 
Operating free-air temperature, TA -55 125 0 70 oc 

electrical characteristics over recommended operating temperature range (unless otherwise noted) 

SN54S' SN74S' 
PARAMETER TEST CONDITIONS 

TYPt TYPt 
UNIT 

MIN MAX MIN MAX 

V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1K Input clamp voltage Vee= 4.5 v. 11 = -18 mA -0.75 -1.2 -0.75 -1.2 v 

Vee= 4.5 v, IQH = -10 µA 3.4 4.3 3.5 4.3 

VoH High-level output voltage Vee= 4.5 v, 1 'S436 2.4 3.5 2.6 3.5 v 
loH = -1 mA l 'S437 2.5 3.5 2.7 3.5 

Vee= 4.5 v. IQL = 10 µA 0.25 0.4 0.25 0.35 

Vol Low-level output voltage Vee= 4.5 v, 1 'S436 0.6 1.1 0.6 1 

j ·s437 
v 

loL = 20 mA 0.4 0.5 0.4 0.5 

loL Low-level output current 
Vee= 4.5 v. Vo=4.5V, 

150 150 mA 
V1=2 V, See Note 3 

ios Short-circuit output current 
Vee= 4.5 v. Vo= 0 V, 

-250 -250 mA 
See Note 3 

l1H High-level input current Vee= 5.5 v, V1H = 5.5 V 0.1 40 0.1 40 µA 

l1L Low-level input current Vee= 5.5 v. V1L=0.5V -50 -250 -50 -250 µA 

Vee= 5.5 v. G inputs at 0 V, 
33 60 33 60 

ice Supply current All other inputs at 3 V mA 

Vee= 5.5 v, All inputs at 0 V 14 20 14 20 

t All typical values are at Vee= 5 V, TA= 25°e. 
NOTE 3: When measuring output current on the SN54S437/SN74S437, a 15-fl resistor should be placed in series with each output. 
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TYPES SN54S436, SN54S437, SN74S436, SN74S437 
LINE DRIVER/MEMORY DRIVER CIRCUITS 

switching characteristics, Vee= 5 V, TA= 25°e, see note 3 

PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

CL:50pF 4.5 7 
tAHYL Delay time from A high to Y starting low See Figure 1 

CL: 500 pF 7.5 12 
ns 

CL:50pF 5 8 
tALYH Delay time from A low to Y starting high See Figure 1 

CL: 500 pF 8 13 
ns 

tGHYH Delay time from G high to Y starting high 
AL: 2 k.11 to Gnd, CL: 50 pF, 

10 18 
See Figure 2 

ns 

tGLYL Delay time from Glow to Y starting low 
RL:2kntoVcc. CL:50pF, 

11 18 
See Figure 3 

ns 

CL: 50 pF 5 8 
tTHL Transition time, high-to-low-level output See Figure 1 

CL: 500 pF 22 35 
ns 

CL: 50 pF 6 9 
tTLH Transition time, low-to-high-level output See Figure 1 

CL: 500 pF 26 35 
ns 

NOTE 3: When measuring switching times on the SN54S437/SN74S437, a 15-.11 resistor should be placed in series with each output. 

PARAMETER MEASUREMENT INFORMATION 

15 n (SEE NOTE C) 

'S437 ___ ._ .. _··--.. 1-r-----OUTPUT 

CL 

OUTPUT 
UNDER TEST 

'S436 

r (SEE NOTE B) 

LOAD CIRCUIT 

OUTPUT 
15 n (SEE NOTE C) UNDER TEST 

'S436--Nlo...--

'S437------------0UTPUT 

OUTPUT 
UNDER TEST 

CL 
(SEE NOTE B) l' 
LOAD CIRCUIT 

Vee 
(SEE NOTE C) 
15n 

'S436 --NI.---. 

'S437------------0UTPUT 

TCL 

'=' (SEE NOTE B) 

LOAD CIRCUIT 

FIGURE 1 

FIGURE 2 

FIGURE 3 

INPUT 
A 

OUTPUT 
y 

------.- - - - -3V 

1.5 v 

I 
I 

tAHYL~ 

I 
I ------ov 

tALYH~ 

to-----f- tT LH I I 90% voH 

I 
10% 10% 

VOLTAGE WAVEFORMS 

'N~UT~3V 
-

1
---------ov 

OUTPUT 
y 

'G"'H~ ~,----- VoH 

/-__; 05V 
--------VoL 

Other G input IS low r 

VOLTAGE WAVEFORMS 

'N~UT ~,~- ----:: 

I 
I 

OUTPUT 
y 

____ ... I_"" - _ l _ -- - VoH 

I ~- - 0.5V 

I J'T 
tGL YL....1..--.i '------- VoL 

Other G input is low 

VOLTAGE WAVEFORMS 

NOTES: A. Input pulses are supplied by a generator having the following characteristics: PR R.;;; 1 MHz, Zout ""'50 n, tr ,.;;; 5 ns. 
B. CL includes probe and jig capacitance. 
C. This 15-.11 resistor is required for testing the SN54S437/SN74S437, but it is internal to the SN54S436/SN74S436 and therefore an 

external resistor is not used for testing these devices. 
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TYPES SN54S436, SN54S43t SN74S436, SN74S437 
LINE DRIVER/MEMORY DRIVER CIRCUITS 

6-BIT RAM 

ADDRESS 

6-BIT RAM 

ADDRESS 

'S436 

or 

'S437 

DRIVER 

ENABLE 

CLOCK COUNTER 

DRIVER 

ENABLE 

ADDRESS OR 

COUNT SELECT __...___L_=_A_,DDRESS 

H =COUNTER 

TYPICAL APPLICATION DATA 

r-------..., 
~r~~~~~~~~~~~~-

FIGURE 4 

TEXAS INSTRUMENTS 
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LINES 

MOS 

RAM 

ARRAY 

REFRESH & 

ADDRESS 

LINES 

I 1-. ______ J 
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MSI 

TYPES SN54LS440 THRU SN54LS444, SN54LS448, 
SN74LS440 TH RU SN74LS444, SN74LS448 

QUADRUPLE TRl1DIRECTIONAL BUS TRANSCEIVERS 
02425, AUGUST 1979 

• 3-Way Asynchronous Communication 

• On-Chip Bus Selection Decoding 

SN54LS' .•••• J PACKAGE 
SN74LS' ••••• J OR N PACKAGE 

(TOP VIEW) 

• Input Hysteresis Improves Noise Margin 

• Choice of Open-Collector or 
3-State Outputs 

description 

These bus transceivers are designed for asynchronous 
three-way communication between four-I ine data 
buses. They give the designer a choice of selecting 
inverting, noninverting, or a combination of inverting 
and noninverting data paths with either 3-state or 
open-collector outputs. 

The SO and Sl inputs select the bus from which data 
are to be transferred. The G inputs enable the bus or 
buses to which data are to be transferred. The port 
for any bus selected for input and any other bus not 
enabled for output will be at high impedance including 
those of the open-collector devices. 

The SN54LS440 through SN54LS444 and 
SN54 LS448 are characterized for operation over the 
full military temperature range of -55°C to 125°C. 
The SN74LS440 through SN74LS444 and 
SN74 LS448 are characterized for operation from 
0°C to 70°C. 

cs 
Bl 

Cl 

C2 

B2 

B3 

C3 

C4 

B4 

GND 

DEVICE OUTPUT 

'LS440 Open-Collector 

'LS441 Open-Collector 

'LS442 3-State 

'LS443 3-State 

'LS444 3-State 

'LS448 Open-Collector 

FUNCTION TABLE 

INPUTS TRANSFERS BETWEEN BUSES 

'LS440 'LS441 'LS444 
Cs S1 so GA GB GC 

'LS442 'LS443 'LS448 

H x x x x x None None None 

x H H x x x None None None 

x x x H H H None None None 

x L L x H H None None None 

x L H H x H None None None 

x H L H H x None None None 

L L L x L L A-> B,A->C A-> B,A-> C A-> B,A->C 

L L H L x L B .. C, B .. A B->C,B->A B->C, B ->A 

L H L L L x C .. A, C .. B C .. A,C .. B C • A,C • B 

L L L x L H A->B A .. B A .. B 

L L H H x L B•C B->C B .. C 

L H L L H x C->A C->A C->A 

L L L x H L A•C A->C A• C 

L L H L x H B->A B->A B->A 

L H L H L x C .. B C-> B C .. B 

Vee 
GC 

GB 

GA 

Al 

A2 

A3 

A4 

Sl 

so 

LOGIC 

True 

Inverting 

True 

Inverting 

True/Inverting 

True/Inverting 

Copyright © 1979 by Texas Instruments Incorporated 
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TYPES SN54LS440 THRO SN54LS444, SN54LS448, 
SN74LS440 THRO SN74LS444, SN74LS448 
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 

logic symbols 

so (11) 

S1 (12) 

'LS440 

'LS443 

G-o} 1 
1 4 

so (11) 

S1 (12) 

'LS441 

'LS444 

G-o} 1 

1 4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

'LS442 

'LS448 

S1 (12) G-o} 1 

1 4 
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TYPES SN54LS440 THRU SN54LS444, SN54LS448, 
SN74LS440 THRU SN74LS444, SN74LS448 

QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 

functional block diagram {composite showing one of four transceivers from each type, positive logic) 

SO Sl GA GB GC CS 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to network ground terminal. 

TEXAS INSTRUMENTS 
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TYPES SN54LS440,1 SN54LS441, SN54LS448, 
SN74LS440, SN74LS441, SN74LS448 
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 
OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

SN54.LS440 
SN54LS441 
SN54LS44S 

MIN NOM MAX 

Supply voltage, Vee (see Note 1) 4.5 5 5.5 

High-level output voltage, VoH 5.5 

Low-level output current, loL 12 

Operating free-air temperature, TA -55 125 

NOTE 1: Voltage values are with respect to the network ground terminal. 

SN74LS440 
SN74LS441 
SN74LS448 UNIT 

MIN NOM MAX 

4.75 5 5.25 v 
5.5 v 
24 mA 

0 70 c 

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

TEST CONDITIONSt 
SN54LS' 

PARAMETER 
TVP=I= MIN MAX MIN 

V1H High-level input voltage 2 2 

VJL Low-level input voltage 0.5 

VJK Input clamp yoltage Vee= MIN, 11 = -18 mA -1.5 

Hysteresis (VT+ -VT-RA,B,C input Vee= MIN 0.1 0.4 0.2 

loH High-level output current 
Vee= MIN, VoH = 5.5 V, 

100 
V1H=2V, V1L= V1Lmax 

Vee= MIN, loL=12mA 0.25 0.4 
Vol Low-level output voltage VJH = 2 V, 

VJL = V1Lmax loL = 24 mA 

Input current at 1 A,B,C input V1=5.5V 0.1 ,, Vee= MAX 
maximum input voltage 1 All others v, = 7 v 0.1 

IJH High-level input current Vee= MAX, v, = 2.7 v 20 

l1L Low-level input current Vee= MAX, v, = 0.4 v -0.4 

1 Outputs low 62 90 
'cc Supply current Vee= MAX, Outputs open , l Outputs disabled 64 95 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°C. 

switching characteristics at Vee= 5 V, RL_= 667 n, CL= 45 pF, TA= 25°C, see Note 2 

FROM TO 'LS440 'LS441 
PARAMETER 

(OUTPUT) (INPUT) MIN TVP MAX MIN TVP MAX MIN 

A B 24 35 21 30 

A c 24 35 21 30 
Propagation delay 

B A 24 35 21 30 
tPLH time, low-to-high 

B c 24 35 21 30 
level output 

c A 24 35 21 30 

c B 24 35 21 30 

A B 20 30 9 15 

A c 20 30 9 15 
Propagation delay 

B 20 30 9 15 A 
!tPHL time, high-to-low 

level output 
B c 20 30 9 15 

c A 20 30 9 15 

c B 20 30 9 15 

Propagation delay any G A,B,C 29 45 23 35 

tPLH time, low-to-high SO,S1 A,B,C 33 50 27 40 

level output cs A,B,C 31 45 26 40 

Propagation delay any G A,B,C 27 40 20 30 

tPHL time, high-to-low SO, S1 A,B,C 32 50 26 40 

level output cs A,B,C 28 45 21 30 

SN74LS' 

TVP=I= 
UNIT 

MAX 

v 
0.6 v 

-1.5 v 
0.4 v 

100 uA 

0.25' 0.4 v 

0.35 0.5 v 
0.1 

mA 
0.1 

20 µA 

-0.4 mA 

62 90 
mA 

64 95 

'LS448 
UNIT 

TVP MAX 

21 30 

21 30 

21 30 
ns 

24 35 

21 30 

24 35 

9 15 

9 15 

9 15 
ns 

20 30 

9 15 

20 30 

25 40 

26 40 ns 

25 40 

22 35 

27 40 ns 

22 35 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, Lee4112. 
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TYPES SN54LS442, SN54LS443, SN54LS444, 
SN74LS442, SN74LS443, SN74LS444 

QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54LS442 SN74LS442 

SN54LS443 SN74LS443 
UNIT 

SN54LS444 SN74LS444 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee (see Note 1) 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -12 -15 mA 

Low-level output current, loL 12 24 mA 

Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 1: Voltage values are with respect to the network ground terminal. 

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

TEST CONDITIONst 
SN54LS' 

PARAMETER 
TYP:t: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.5 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

Hysteresis (VT+ - VT -[ A,B,C input Vee= MIN 0.1 0.4 0.2 

Vee= MIN, loH = -3 mA 2.4 3.4 2.4 
VoH High-level output voltage V1H = 2 V, 

V1L = V1Lmax loH =MAX 2 2 

Vee= MIN, loL= 12mA 0.25 0.4 
VoL Low-level output voltage V1H=2V, 

V1L = V1Lmax loL = 24 mA 

lozH 
Off-state output current, high-level 

Vo= 2.7 V 20 
voltage applied Vee= MAX, 

Off-state output current, low-level CS at 2 V 
lozL Vo= 0.4 V -400 

voltage applied 

Input current at l A, B, C Vi= 5.5 v 0.1 
11 Vee= MAX 

maximum input voltage l Others Vi= 7 v 0.1 

l1H High-level input current Vee= MAX, V1=2.7 v 20 

l1L Low-level input current Vee= MAX, V1=0.4 v -0.4 

ios Short circuit output current 11 Vee= MAX -40 -225 -40 

l Outputs low 62 90 
Ice Supply currentj Vee= MAX, Outputs open 

Outputs at Hi-Z 64 95 

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

:j:All typical values are at Vee= 5 V, TA= 25°e. 

SN74LS' 

TYP:t: 

0.4 

3.4 

0.25 

0.35 

62 

64 

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

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

UNIT 
MAX 

v 
0.6 v 

-1.5 v 
v 

v 

0.4 
v 

0.5 

20 

µA 

-400 

0.1 
mA 

0.1 

20 µA 

-0.4 mA 

-225 mA 

90 
mA 

95 
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TYPES SN54LS442, SN54LS443, SN54LS444, 
SN74LS442, SN74LS443, SN74LS444 
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

switching cttaracteristics, Vee= 5 V, TA= 25°e, see Note 2 

FROM TO TEST 'LS442 'LS443 'LS444 
PARAMETER 

(INPUT) (OUTPUT) 
UNIT 

CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX 

A B 10 14 9 14 9 14 

Propagation A c 10 14 9 14 9 14 
ns 

delay time, B A 10 14 9 14 9 14 
tPLH 

low-to-high B c 10 14 9 14 10 14 

level output c A 10 14 9 14 9 14 

c B 10 14 9 14 10 14 

A B 13 20 7 13 7 13 

Propagation A c 13 20 7 13 7 13 
ns 

delay time, B A 13 20 7 13 7 13 
tPHL 

high-to-low B c CL= 45 pF, 
13 20 7 13 13 20 

level output c A 
RL = 667 n 

13 20 7 13 7 13 

c B 13 20 7 13 13 20 

Output enable Any G A,B,C 22 33 22 33 22 33 

tPZL time to low SO or S1 A,B,C 28 42 28 42 28 42 ns 

level cs A,B,C 23 36 24 36 23 36 

Output enable 
G,s, 

tpzH time to high 
Cs 

A,B,C 21 32 20 32 24 32 ns 

level 

Output disable 
G,S, 

tPLZ time from low 
Cs 

A,B,C 14 25 15 25 14 25 ns 

level CL= 5 pF, 

Output disable 
G,S, 

RL=667S1 

tPHZ time from high 
Cs 

A,B,C 14 25 15 25 14 25 ns 

level 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vee----------

INPUT 

Req: GA, GB, GC = 9 k!l NOM 
All others= 5 k!l NOM 

TYPICAL OF 3-STATE OUTPUTS TYPICAL OF OPEN-COLLECTOR OUTPUTS 

--~OUTPUT 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES SN54LS445, SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 

02427, NOVEMBER 1977 

FOR USE AS LAMP, RELAY, OR MOS DRIVERS 

• Low-Voltage Version of SN54LS145/ 
SN74LS145 

• Full Decoding of Input Logic 

• SN74LS445 Has 80-mA Sink-Current 
Capability 

• All Outputs Are Off for Invalid BCD 
Input Conditions 

• Low Power Dissipation ... 35 mW 
Typical 

logic 
FUNCTION TABLE 

NO. 
INPUTS OUTPUTS 

D c 8 A 0 1 2 3 4 5 6 7 

0 L L L L L H H H H H H H 

1 L L L H H L H H H H H H 

2 L L H L H H L H H H H H 

3 L L H H H H H L H H H H 

4 L H L L H H H H L H H H 

5 L H L H H H H H H L H H 

6 L H H L H H H H H H L H 

7 L H H H H H H H H H H L 

8 H L L L H H H H H H H H 

9 H L L H H H H H H H H H 

H L H L H H H H H H H H 

Cl H L H H H H H H H H H H 

::i H H L L H H H H H H H H 
<( 

> H H L H H H H H H H H H 
~ H H H L H H H H H H H H 

H H H H H H H H H H H H 

H =high level (off), L = low level (on) 

description 

8 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

9 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

These monilithic BCD-to-decimal decoder/drivers 
consist of eight inverters and ten four-input NANO 
gates. The inverters are connected in pairs to make 
BCD input data available for decoding by the NANO 
gates. Full decoding of valid BCD input logic ensures 
that all outputs remain off for all invalid binary input 
conditions. These decoders feature high-performance, 
n-p-n output transistors designed for use as indicator/ 
relay drivers or as open-collector logic-circuit drivers. 
Each of the output transistors will sink up to 80 milli­
amperes of current. Each input is one Series 54LS/ 
74LS standard load. Inputs and outputs are entirely 
compatible for use with TTL or DTL logic circuits, 
and the outputs are compatible for interfacing with 
most MOS integrated circuits. Power dissipation is 
typically 35 milliwatts. 

SN54LS445 ... J OR W PACKAGE 

'SN74LS445 ... J OR N PACl<AGE 
(TOP VIEW) 

OUTPUTS 

positive logic: see function table 

functional block diagram 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 752"5 

OUTPUT 0 

OUTPUT 1 

OUTPUT 2 

OUTPUT 3 

OUTPUT 4 

OUTPUT 5 

OUTPUT 6 

OUTPUT 7 

OUTPUT 8 

• 
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TYPES SN54LS445, SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 

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

Supply voltage, Vee (see Note 1) . . . . . . 
Input voltage . . . . . . . . . . . . . 
Operating free-air temperature range: SN54LS445 

SN74LS445 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

SN54LS445 

MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 

Off-state output voltage, Vo(off) 7 

Operating free-air temperature, TA -55 125 

7V 
7V 

-55°e to 125°e 
0°e to 70°e 

-65°e to 150°e 

SN74LS445 

MIN NOM 
UNIT 

MAX 

4.75 5 5.25 v 
7 v 

0 70 oc 

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

TEST CONDITIONst 
SN54LS445 SN74LS445 

PARAMETER 
TVP:I= TVP+ MIN MAX MIN MAX 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 

IO(off) Off-state output current 
Vee= MIN, V1H=2V, 

250 
V1L =VIL max, VoH = 7 '\/ 

Vee= MIN, loL=12mA 0.25 0.4 

Vo ton) On-state output voltage V1H=2V, loL = 24 mA 

V1L = V1L max loL = 80 mA 

11 Input current at maximum input voltage Vee= MAX, Vi= 7 v 0.1 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

l1L Low-level input current Vee= MAX, Vi= 0.4 v -0.4 

Ice Supply current Vee= MAX, See Note 2 7 13 

t For conditions shown as Ml N or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°C. 
NOTE 2: Ice is measured with all inputs grounded and outputs open. 

switching characteristics, V cc = 5 V, TA = 25° C 

PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 
See Note 3 

tPHL Propagation delay time, high-to-low-level output 
CL=45pF, RL = 665 n, 

0.8 

-1.5 

250 

0.25 0.4 

0.35 0.5 

2.3 3 

0.1 

20 

-0.4 

7 13 

MAX 

50 

50 

NOTE 3: Load circuit and waveforms are shown on page 3·11 of The TTL Data Book for Design Engineers, second edition, LCC 4112. 

logic symbol schematic of inputs and outputs 

UNIT 

v 
v 
v 

µA 

v 

mA 

µA 

· mA 

mA 

UNIT 

ns 

ns 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

4 

5 

INPUT --
11.kn NOM Vccq---

TEXAS INSTRUMENTS 
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TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH 

INDIVIDUAL DIRECTION CONTROLS 
02613, OCTOBER 1980 

• 3-State Outputs Drive Bus Lines Directly 

• P-N-P Inputs Reduce DC Loading on Bus 
Line 

• Hysteresis at Bus Inputs Improves Noise 
Margins 

• Flow-Thru Data Pinout (B Bus Opposite 
A Bus) 

• Choice of True ('LS449) and Inverting 
('LS446) 

description 

These quadruple bus transceivers are designed for 

data transmission from individual lines of the A bus 
to individual lines of the B bus or the reverse, depend­
ing on the logic levels at the direction-control pins 
DIR1 through DIR4. These direction controls (one 
for each channel) allow maximum flexibility in 
timing. The enable inputs GBA and GAB can be used 
to disable the A or B outputs respectively, or to 
disable both buses for effective isolation. 

GBA 

A1 2 

DIR2 3 

A2 4 

A3 5 

DIR3 6 

A4 7 

GND 8 

SN54LS •.. J PACKAGE 

SN74LS' •.. J or N PACKAGE 

(TOP VIEW) 

16 vee 

15 GAB 

14 B1 

13 DIR1 

12 B2 

11 B3 

10 DIR4 

9 B4 

The SN54LS446 and SN54LS449 are characterized for operation over the full military temperature range of -55°C 
to 125°C. The SN74LS446 and SN74LS449 are characterized for operation from 0°C to 70°C. 

FUNCTION TABLE 

ENABLE DIRECTION OPERATION OPERATION 

GBA GAB DIR 'LS446 'LS449 

H H x Isolation Isolation 

x L H A data to B Bus A data to B Bus 

L x L B data to A Bus B data to A Bus 

x H H Isolation Isolation 

H x L Isolation Isolation 

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

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

Supply voltage, V CC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

NOTE 1: Voltage values are with respect to the network ground terminal. 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 

logic symbolst 

'LS446 

'LS449 

functional block diagrams (positive logic) 

'LS446 

Ill !lBA 

(lS)!lAB 

(l)CBA 

(15) CAB 

(13)DIR1------

~ 
TO OTHER THREE 

TRANSCEIVERS 

'LS449 

~ 
TO OTHER THREE 
TRANSCEIVERS 

tThese symbols are in accordance with IEEE Std 91/ANSI Y32 
and current discussions IEC and IEEE. 

schematics of inputs and outputs 
.-----------------------------.... -----------------------------E OU 1 VA LENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

TEXAS INSTRUMENTS 
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TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 

recommended operating conditions 

SN54LS446 SN74LS446 

PARAMETER SN54LS449 SN74LS449 UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee (see Note 1) 4.5 5 5.5 4.75 5 5.25 v 
High"level output current, IQH -12 -15 mA 

Low-level output current, loL 12 24 mA 

Operating free-air temperature, TA -55 125 0 70 oe 

NOTE 1: Voltage values are with respect to network ground terminal. 

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

SN54LS446 SN74LS446 

PARAMETER TEST CONDITIONSt SN54LS449 SN74LS449 

MIN TYP:j: MAX MIN TYP:j: 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.6 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 

Hysteresis (VT+ - VT_), A or B input Vee= MIN 0.1 0.4 0.2 

Vee= MIN, loH = -3 mA 2.4 3.4 2.4 

VoH High-level output voltage V1H=2V, 

V1L = V1L max loH =MAX 2 2 

Vee= MIN, loL = 12 mA 0.25 0.4 

VoL Low-level output voltage V1H = 2 V, 

V1L = V1L max IOL = 24 mA 

lozH 
Off-state output current, Vee= MAX, G at 2 v. 

20 
high-level voltage applied Vo= 2.7 V 

lozL 
Off-state output current, Vee= MAX, G at 2 V, 

-400 
low-level voltage applied Vo= 0.4 V 

Input current at A or B V1=5.5 v 0.1 
11 Vee= MAX, 

maximum input voltage GAB or GBA v, = 7 v 0.1 

l1H High-level input current Vee= MAX, V1=2.7V 20 

l1L Low-level input current Vee= MAX, v, = 0.4 v -0.4 

ios Short-circuit output current~ Vee= MAX --40 -225 -40 

Outputs high 35 56 

'LS446 Outputs low 39 63 

Vee= MAX, Outputs at Hi-Z 42 68 
Ice Total supply current 

Outputs open Outputs high 42 68 

'LS449 Outputs low 47 75 

Outputs at Hi-Z 50 80 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j: All typical values are at V cc = 5 V, TA = 25° C. 

0.4 

3.4 

0.25 

0.35 

35 

39 

42 

42 

47 

50 

~Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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MAX 

0.7 

-1.5 

0.4 

0.5 

20 

-400 

0.1 

0.1 

20 

-0.4 

-225 

56 

63 

68 

68 

75 

80 

UNIT 

v 
v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 

• 
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TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 

switching characteristics at Vee= 5 V, TA= 25°e 

FROM TO 'LS446 'LS449 
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT 

MIN TYP MAX MIN TYP MAX 

Propagation delay time, A B 8 13 10 15 
tPLH ns 

low-to-high-level output B A 8 13 10 15 

Propagation delay time, A B 
CL=45pF, 

7 12 11 17 
tPHL ns 

high-to-low-level output B A 7 12 11 17 

GBA A 
RL=667n, 

24 40 21 35 
tpzL Output enable time to low level ns 

GAB B 24 40 21 35 

GBA 
See Note 2 

A 15 25 18 30 
tpzH Output enable time to high level 

GAB 
ns 

B 
-"--

15 25 18 30 

GBA A 14 25 14 25 
tPLZ Output disable time from low level 

GAB B 
CL= 5 pF, ns 

14 25 14 25 

GBA A 
RL =667 n, 

10 15 10 15 
tpHz Output disable 1ime from high level See Note 2 ns 

GAB B 10 15 10 15 

NOTE 2: For load circuits and voltage waveforms, see page 3-10 of "The TTL Data Book for Design Engineers," second edition. 

1080 
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TYPES SN54LS447, SN74LS447 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

02428, NOVEMBER 1977 

logic symbol 
(TOP VIEW) 

• Low-Voltage Version of BIN/7-SEG [> 
SN54LS247 /SN74LS247 IT V20 [T2) 

B 
Bitittffi ;;;.1 

• Open-Collector Outputs ~ c 
Drive Indicators Directly RBi & 

LT 

Lamp-Test Provision CT=O 
a Br/ABO • (13) 

(7) a 20,21 Q 

Leading/Trailing Zero 
A (12) • b 20,21 Q RBI 

Suppression B 
(1) 

2 c 20,21 Q 
(11) 

(2) d 20,21 Q 
(10) 

d D 

Lamp Intensity c 3 • e 20,21Q 
(9) 

Modulation Capability (6) (15) 
A 

D 4 f 20,21 Q 

g 20,21 Q 
(14) GND 

DRIVER OUTPUTS TYPICAL 

TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES 

LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION 

SN54LS247 low open-collector 12mA 7V 35mW J,W 

SN74LS247 low open-collector 24mA 7V 35mW J, N 

t:) I I I =1 I I I- 1- -1 1--11=1 - l_I 1= I 
L_I L _I -I I 1=1 I Cl _I/_ :::::J 1= 

el le 0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

-d- FONT TABLE T2 - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 

SEGMENT 
IDENTIFICATION 

FUNCTION TABLE 

DECIMAL 
INPUTS 

Bl/RBOt 
OUTPUTS 

OR NOTE 
FUNCTION LT RBI D c B A a b c d . f g 

0 H H L L L L H ON ON ON ON ON ON OFF 
1 H x L L L H H OFF ON ON OFF OFF OFF OFF 
2 H x L L H L H ON ON OFF ON ON OFF ON 
3 H x L L H H H ON ON ON ON OFF OFF ON 
4 H x L H L L H OFF ON ON OFF OFF ON ON 
5 H x L H L H H ON OFF ON ON OFF ON ON 
6 H x L H H L H ON OFF ON ON ON ON ON 
7 H x L H H H H ON ON ON OFF OFF OFF OFF 
8 

1 
H x H L L L H ON ON ON ON ON ON ON 

9 H x H L L H H ON ON ON ON OFF ON ON 
10 H x H L H L H OFF OFF OFF ON ON OFF ON 
11 H x H L H H H OFF OFF ON ON OFF OFF ON 
12 H x H H L L H OFF ON OFF OFF OFF ON ON 
13 H x H H L H H ON OFF OFF ON OFF ON ON 
14 H x H H H L H OFF OFF OFF ON ON ON ON 
15 H x H H H H H OFF OFF OFF OFF OFF OFF OFF 
Bl x )( x x x x L OFF OFF OFF OFF OFF OFF OFF 2 

RBI H L L L L L L OFF OFF OFF OFF OFF OFF OFF 3 

LT L x x x x x H ON ON ON ON ON ON ON 4 

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

NOTES: 1. The blanking input (Bl) must be open or held at a high logic level when output functions 0 through 15 are desired. The 

ripple-blanking input (RBI) must be open or high if blanking of a decimal zero is not desired. 

2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are off regardless of the level of any other 
input. 

3. When ripple-blanking input (RBI) and inputs A, 8, C, and Dare at a low level with the lamp test input high, all segment outputs 

go off and the ripple-blanking output (ABO) goes to a low level (response condition). 

4. When the blanking input/ripple blanking output (Bl/ABO) is open or held high and a low is applied to the lamp-test input, all 
segment outputs are on. 

tar/ABO is wire-AND logic serving as blanking input (Bl) and/or ripple-blanking output (ABO). 
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TYPES SN54LS447, SN74LS447 
BCD-TO-SEVEN-SE GM ENT DECODERS/DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, V CC (see Note 1) . . . . . . . 
Input voltage . . . . . . . . . . . . . . 
Peak output current (tw ~ 1 ms, duty cycle~ 10%) 
Current forced into any output in the off state 
Operating free-air temperature range: SN54LS447 

SN74LS447 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

Supply voltage, V cc 

Off-state output voltage, Vo(off) 

On-state output current, lo(on) 

High-level output current, loH 

Low-level output current, IQL 

Operating free-air temperature, TA 

a thru g 

a thru g 

Bl/RBO 

Bl/RBO 

SN54LS447 

MIN NOM MAX 

4.5 5 5.5 

7 

12 

-50 

1.6 

-55 125 

7V 
7V 

200mA 
1 mA 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 

SN74LS447 
UNIT 

MIN NOM M_AX 

4.75 5 5.25 v 
7 v 

24 mA 

-50 µA 

3.2 mA 

0 70 -cc 

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

TEST CONDITIONSt 
SN54LS447 SN74LS447 

PARAMETER 
MIN TYP:t: MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

VoH High-level output voltage 81/RBO 
Vee= MIN, V1H=2V,• 

2.4 4.2 2.4 
V1L = V1L max, IQH = -50µA 

Vee= MIN, loL = 1.6 mA 0.25 0.4 
Vol Low-level output voltage 81/RBO V1H = 2 V, 

VIL= V1L max 
IQL = 3.2 mA 

IO(off) Off-state output current a thru g 
Vee= MAX, V1H=2V, 

250 
V1L = V1L max, Vo(offl = 7 v 
Vee= MAX, 

lo(on) = 12 mA 0.25 0.4 
Vo(on) On-state output voltage a thru g V1H=2V, 

V1L=V1Lmax lo(on) = 24 mA 

11 Input current at maximum input voltage Vee= MAX, V1=7 v 0.1 

l1H High-level input current Vee= MAX, V1=2.7 v 20 

Any input 
-0.4 

l1L Low-level input current except 81/RBO Vee= MAX, V1=0.4 v 
81/RBO -1.2 

Short-circuit 
ios 81/RBO Vee= MAX -0.3 -2 -0.3 

output current 

ice Supply current Vee= MAX, See Note 2 7 13 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°C. 

NOTE 2: Ice is measured with all outputs open and all inputs at 4.5 V. 

switching characteristics, V CC = 5 V, TA = 25° C 
PARAMETER TEST CONDITIONS MIN 

to ff Turn-off time from A input 

ton Turn-on time from A input CL=15pF, RL = 665 .11, 

to ff Turn-off time from RBI input See Note 4 

ton Turn-on time from RBI input 

TVP:t: MAX 

0.8 

-1.5 

4.2 

0.25 0.4 

0.35 0.5 

250 

0.25 0.4 

0.35 0.5 

0.1 

20 

-0.4 

-1.2 

-2 

7 13 

TVP MAX 

100 

100 

100 

100 

UNIT 

v 
v 
v 

v 

v 

µA 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

NOTE 4: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, 

LCC4112; t 0 ff corresponds to lp LH and tan corresponds to tpH L· 
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TYPES SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 

• Mechanically and Functionally Interchange­
able With DM71/81 LS95 thru DM71/81 LS98 

• P-N-P Inputs Reduce Bus Loading 

• 3-State Outputs Rated at IQL of 12 mA and 
24 mA for 54LS and 74LS, Respectively 

DEVICE DATA PATH 

'LS465 True 
'LS466 Inverting 
'LS467 True 
'LS468 Inverting 

description 

These octal buffers utilize the latest low-power 
Schottky technology. The 'LS465 and 'LS466 have a 
two-input active-low AND enable gate controlling all 
eight data buffers. The 'LS467 and 'LS468 have two 
separate active-low enable inputs each controlling 
four data buffers. In either case, a high level on any G 
places the affected outputs at high impedance. 

logic symbols 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

'LS465 

& 

'LS467 

PRODUCT PREVIEW 

Yl 

Y2 

Y3 

Y4 

VS 

Y6 

1Y1 

1Y2 

1Y3 

1Y4 

02631, JANUARY 1981 

SN54LS465 AND SN54LS466 •• J PACKAGE 
SN74LS465 AND SN74LS466 •• J OR N PACKAGE 

(TOP VIEW) 

'G1 20 Vee 
A1 2 19 'G2 

Y1 3 18 AB 
A2 4 17 Y8 

Y2 5 16 A7 

A3 6 15 Y7 

Y3 7 14 A6 

A4 8 13 Y6 
Y4 9 12 A5 

GND 10 11 Y5 

SN54LS467 AND SN54LS468 .• J PACKAGE 
SN74LS467 AND SN74LS468 •• J OR N PACKAGE 

(TOP VIEW) 

1G 

1A1 2 

1Y1 3 
1A2 4 

1Y2 5 
1A3 6 

1Y3 7 
1A4 8 
1Y4 9 

GND 10 

'LS466 

& 

'LS468 

20 

19 

18 
17 

16 
15 

14 
13 

12 

11 

Vee 
2G' 

2A4 
2Y4 

2A3 

2Y3 

2A2 
2Y2 

2A1 

2Y1 

1Y1 

1Y2 

1Y3 

1Y4 

Copyright© 1981 by Texas Instruments Incorporated 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off·state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS465 thru SN54LS468 . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS465 thru SN74LS468 . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, V cc 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -1 -2.6 mA 

Low-level output current, loL 12 24 mA 

Operating free-air temperature, TA -55 125 0 70 oc 

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

PARAMETER TEST CONDITIONSt 
SN54LS' SN74LS' 

MIN TVP* MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

Vee= MIN, V1H = 2 V, loH=-1mA 2.4 3.3 
VoH High-level output voltage 

V1L = V1L max loH = -2.6 mA 2.4 

Vee= MIN, V1H = 2 V, loL=12mA 0.25 0.4 
VoL Low-level output voltage 

V1L = V1L max loL = 24 mA 

Off-state output current, Vee= MAX, V1H = 2 v, V1L = V1L max, 
20 

lozH high-level voltage applied Vo= 2.7 V 

lozL 
Off-state output current, Vee= MAX, V1H = 2 V, V1L = V1L max, 

-20 
low-level voltage applied Vo= 0.4 V 

11 
Input current at maximum 

input voltage 
Vee= MAX, v, = 7 v 0.1 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

l1L Low-level input current Vee= MAX, V1 = 0.4 v -0.2 

los Short-circuit output current§ Vee= MAX, Vo= 0 v -30 -130 -30 

Outputs low 14 
'LS465, 

Outputs high 7 
'LS467 

Output Hi-Z 17 
•cc Supply current Vee= MAX 

Outputs low 10 
'LS466, 

Outputs high 4 
'LS468 

Outputs Hi-Z 13 

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

*Ail typical values are at Vee= 5 V, TA= 25°e. 

TVP* 

3.1 

0.25 

0.35 

14 

7 

17 

10 

4 

13 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

0.4 v 
0.5 

20 µA 

-20 µA 

0.1 mA 

20 µA 

-0.2 mA 

-130 mA 

mA 
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TYPES SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e, see note 2 

FROM TO 'LS465, 'LS467 'LS466, 'LS468 
PARAMETER 

(INPUT) (OUTPUT) 
TEST CONDITIONS UNIT 

MIN TYP MAX MIN TYP MAX 

tPLH Ai Yi 11 8 ns 

lPHL Ai Yi 11 8 ns 

tpzH y RL=667.!1, CL=45pF 
21 23 ns G i 

tpzL G i y 24 28 ns 

tPHZ Gt y 18 18 ns 

tPLZ y RL = 667 n, CL= 5 pF 
13 13 ns Gt 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 

tpLH 
tPHL 
tpzH 
tpzL 
tpHZ 
tPLZ 

Propagation delay time, low-to-high-level output 
Propagation delay time, high-to-low-level output 
Output enable time to high level 
Output enable time to low level 
Output disable time from high level 
Output disable time from low level 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

Vee 

OUTPUT 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

• 

97 



98 

TTL 
SSI 

TYPES SN54LS540, SN54LS541, SN74LS540, SN74LS541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• P-N-P Inputs Reduce D-C Loading 

• Hysteresis at Inputs Improves Noise Margins 

• Data Flow-thru Pinout (All Inputs on 
Opposite Side from Outputs) 

description 

These octal buffers and line drivers are designed to 
have the performance of the popular SN54LS240/ 
SN74LS240 series and, at the same time, offer a 
pinout having the inputs and outputs on opposite 
sides of the package. This arrangement greatly en­
hances printed circuit board layout. 

The three-state control gate is a 2-input NOR such 
that if either G 1 or G2 are high, all eight outputs are 
in the high-impedance state. 

The 'LS540 offers inverting data and the 'LS541 
offers true data at the outputs. 

The SN54LS540 and SN54LS541 are characterized 
for operation over the full military temperature range 
of -55° C to 125° C. The SN7 4 LS540 and SN7 4 LS541 
are characterized for operation from 0°C to 70°C. 

TYPE 

SN54LS' 

SN74LS' 

02546, AUGUST 1979 - REVISED JUNE 1980 

SN54LS' ••• J PACKAGE 
SN74LS' ••• JORN PACKAGE 

(TOP VIEW) 

C31 Vee 

A1 "G2 

A2 Y1 

A3 Y2 

A4 Y3 

A5 Y4 

A6 Y5 

A7 Y6 

AB Y7 

GND YB 

RATED RATED TYPICAL POWER 

loL loH DISSIPATION 

(SINK (SOURCE (ENABLED) 

CURRENT) CURRENT) 'LS540 'LS541 

12mA -12mA 92.5 mW 120mW 

24mA -15mA 92.5 mW 120mW 

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

Supply voltage, V CC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54LS540, SN54LS541 . . . . . . . . . . . . . . . . . . . . . . . -55°~ to 125:C 

SN74LS540, SN74LS541 . . . . . . . . . . . . . . . . . . . . . . . . . . 0 C to 70 C 
Storage temperature range 

NOTE 1: Voltage values are with respect to the network ground terminal. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vee -----
Req 

INPUT 

Enable Inputs: Req = 9 k!l NOM 

All Other Inputs: Req = 10 k!l NOM 

-65°C to 150°C 

TYPICAL OF ALL OUTPUTS 

- - - Vee 
son 

OUTPUT 

Copyright © 1980 by Texas Instruments Incorporated 
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TYPES SN54LS540, SN54LS541, SN74LS540, SN74LS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

logic symbols 

G'1 
111 

G'2 1191 

Al (2) 

(3) 
A2---t 

'LS540 

& 

A3 l4 l .,__ ___ '"""""'" 

A4 (S) 

AS (G) 

AG l7 I 

A7 
181 

AS l9 I 

functional block diagram (positive logic) 

'LSS40 

A1( 2) (18)Y1 

I 
~----- _, 

A2~ ~Y2 
~----- -~ 

A3~ ~Y3 
~----- -1 

A4~ ~Y4 
(6) ~----- -1 (14) 

A5~ ~Y5 
~----- -1 

A6~ ~Y6 
r------1 

A7~ ~Y7 
(9) t------ -~ (11) 

A8 ~ r-----:-:-.:..: Y 8 
1... _____ J 

G'1 

G2 

Al 

A2 

A3 

A4 

AS 

AG 

A7 

AS 

'LS541 

& 
(1) h EN 
(19) ~ 

(2) ~ 
.rr [> 

(3) 

(4) 

(S) 

(G) 

(7) 

(8) 

(9) 

'LSS41 

r 
(lS) 

\] 
(17) 

(lGl 

(lS) 

(14) 

(13) 

(12) 

i-!!!.L. 

Yl 

Y2 

VJ 

Y4 

vs 
VG 

Y7 

Y8 

I I 
~-------i 

A2~ ~Y2 
1-------1 

A3~ ~Y3 
~------1 

A4~ ~Y4 
r------1 

A5~ ~Y5 
~------1 

A6~ ~Y6 
r----- -1 

A7!fil__; ~Y7 
t------ --t 

A8 ~ r---J!.!l Y8 
L-----J 
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TYPES SN54LS540, SN54LS541, SN74LS540, SN74LS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54LS' SN74LS' 
PARAMETER 

MIN NOM MAX MIN NOM 
Supply voltage, Vee (see Note 1) 4.5 5 5.5 4.75 5 
High-level output current, loH -12 
Low-level output current, loL 12 
Operating free-air temperature, TA -55 125 0 

NOTE 1: Voltage values are with respect to network ground terminal. 

MAX 
UNIT 

5.25 v 
-15 mA 

24 mA 
70 oc 

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

PARAMETER TEST CONDITIONst 
SN54LS' 

MIN TVP+ MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 
Hysteresis IVT + - VT _T Vee - MIN 0.2 0.4 0.2 

Vee= MIN, V1H=2V, 
2.4 3.4 2.4 

VoH High-level output voltage 
V1L = V1L max, loH=-3mA 
Vee= MIN, V1H=2V, 2 2 
V1L = 0.5 V, IOH =MAX 

Vee= MIN, loL=12mA 0.25 0.4 
Vol Low-level output voltage V1H=2V, 

V1L = V1Lmax loL = 24 mA 

lozH 
Off-state output current, 

Vee= MAX, Vo= 2.7 V 20 high-level voltage applied 
Off-state output current, 

V1H=2V, 

IOZL low-level voltage applied 
V1L = V1Lmax Vo= 0.4 V -20 

11 
Input current at maximum 

Vee= MAX, V1=7 v 0.1 
input voltage 

llH High-level input current, any input Vee= MAX, V1=2.7V 20 

l1L Low-level input current V....c..c_ =MAX, v 1=o.4v -0.2 

ios Short-circuit output current+ Vee= MAX -40 -225 -40 

Outputs high 
'LS540 13 25 
'LS541 18 32 

Outputs low 
Vee= MAX, 'LS540 24 45 

Ice Supply current Outputs open 'LS541 30 52 
All outputs 'LS540 30 52 
disabled 'LS541 32 55 

t For conditions shown as Ml N o'r MAX, use the appropriate value specified under recommended operating conditions. 

fAll typical values are at Vee= 5 V, TA= 25°e. 

SN74LS' 
TVP+ 

0.4 

3.4 

0.25 

0.35 

13 
18 
24 
30 
30 
32 

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

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER TEST CONDITIONS 
'LS540 'LS541 

MIN TVP MAX MIN TVP 

tPLH 
Propagation delay time, 

9 15 9 low-to-high-level output 

tPHL 
Propagation-delay time, CL=45pF, RL = 667 .11, 

9 15 10 
high-to-low-level output See Note 2 

tpzL Output enable time to low level 25 38 25 
tpzH Output enable time to high level 15 25 20 
tPLZ Output disable time from low level CL=5pF, RL=667.11, 15 25 18 
tPHZ Output disable time from high level See Note 2 10 18 10 

MAX 
UNIT 

v 
0.8 v 

-1.5 v 
v 

v 

0.4 
v 

0.5 

20 
µA 

-20 

0.1 mA 

20 µA 

-0.2 mA 

-225 mA 

25 
32 
45 
52 

mA 

52 
55 

MAX 
UNIT 

15 ns 

18 ns 

38 ns 
32 ns 
29 ns 

18 ns 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, Lee4112. 
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TTL 
LSI TYPES SN54LS590, SN54LS591, SN74LS590, SN74LS591 

8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 

• 8-Bit Counter with Register 

• Parallel Register Outputs 

• Counter has Direct Clear 

• Choice of 3-State ('LS590) or Open­
Collector ('LS591) Register Outputs 

• Guaranteed Counter Frequency ... 
DC to 20 MHz 

description 

02632, JANUARY 1981 

SN54LS590, SN54LS591 •. J OR W PACKAGE 
SN74LS590, SN74LS591 •. J OR N PACKAGE 

(TOP VIEW) 

as 1 16 Vee 

Oc 2 15 QA 

ao 3 14 G' 

QE 4 13 ACK 

QF 5 12 CCK'EN 
QG 6 11 CCK 

QH 7 10 CCTR 

GND 8 9 RCO 

These devices contain an 8-bit binary counter that feeds an 8-bit storage register. The storage register has parallel out­
puts. 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. Expansion 
is easily accomplished by tying RCO of 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, thu 
counter state will always be one count ahead of the register. Internal circuitry prevents clocking from the clock enable. 

schematics of inputs and outputs 

EQUIVALENT OF 
EACH INPUT 

PRODUCT PREVIEW 
This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 

RCOOUTPUT 

Vee 

OUTPUT 

TYPICAL OF Q 
OUTPUTS ('LS590) 

TYPICAL OF Q 
OUTPUTS ('LS591) 

--~OUTPUT 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS590, SN54LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 

functional block diagram (positive logic) 

i3 1141 
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TYPES SN54LS590, SN54LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 

logic symbols 

'LS590 'LS591 

CTRS CTRS 

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

Supply voltage, Vee (see Note 1 l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS590, SN54LS591. . . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS590, SN74LS591 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage tern perature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65° C to 150° C 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output voltage, VoH Q, 'LS591 only 5.5 5.5 v 

RCO -400 -400 µA 
High-level output current, IQH 

Q, 'LS590 only -1 -2.6 mA 

RCO 4 8 
Low-level output current, loL mA 

Q 12 24 

Counter clock frequency. fccK 0 20 0 20 MHz 

Width of counter clock pulse, tw(CCK) 25 25 ns 

Width of counter clear pulse, tw(CCLR) 20 20 ns 

Width of register clock pulse, tw(RCK) 20 20 ns 

Count enable time, tenable CCKENi to CCKt 20 20 ns 

Clear inactive-state setup time, tsu CCLRt to CCKt 20 20 ns 

Setup time, tsu (see Note 1) CCKt to RCKt 40 40 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 1: This 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. 
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TYPES SN54LS590, SN54LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted) 

PARAMETER TEST CONDITIONSt 
SN54LS' SN74LS' 

TYP* TYP* MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vcc=MIN, 11=-18 mA -1.5 

low-1 mA 2.4 3.2 
'LS590 Q Vcc=MIN, V1w2 V, 

VoH High-level output voltage iow-2.6mA 2.4 3.1 

RCO 
V1L=V1L max 

iow-400µA 2.5 3.4 2.7 3.4 

IQH High-level output current 'LS591 Q 
Vcc=MIN, V1w2 v, VoH=5.5V, 

100 
V1L=V1L max 

Q 
loL=12mA 0.25 0.4 0.25 

Vcc=MIN, V1w2 V, loL=24 mA 0.35 
VQL Low-level output voltage 

RCO 
V1L =V1L max loL=4 mA 0.25 0.4 0.25 

loL=8 mA 0.35 

lozH 
Off-state output current, 

high-level voltage applied 
'LS590 Q 

Vcc=MAX, V1w2 V, 

VIL =V1L max 

Vo=2.7 V, 
20 

lozL 
Off-state output current, 

'LS590 Q 
Vcc=MAX, V1w2 V, Vo=0.4 V, 

-20 
low-level voltage applied VIL =V1L max 

11 
Input current at maximum 

Vcc=MAX, V1=7 v 0.1 
input voltage 

l1H High-level input current Vcc=MAX, V1=2.7 v 20 

l1L Low-level input current Vcc=MAX, V1=0.4 v -0.2 

Short-circuit 'LS590 Q -30 -130 -30 
ios o~tput current§ 

Vcc=MAX, Vo=O v 
RCO -20 -100 -20 

ICCH 26 26 
I--

'LS590 ICCL Vcc=MAX, 36 36 
I--

Ice Supply current ICCZ All possible inputs grounded, 38 38 

ICCH 
'LS591 I--

All outputs open 26 26 

ICCL 36 36 

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

*All tYPical values are at Vee= 5 V, TA= 25° C. 

§Not more than one output should be shorted at a time and the duration o·f the short-circuit should not exceed one second. 

switching characteristics, Vee= 5 V, TA= 25°e, see note 2 

FROM TO 'LS590 'LS591 
PARAMETER 

(OUTPUT) 
TEST CONDITIONS 

(INPUT) MIN TYP MAX MIN TYP 

fmax CCK RCIT 20 35 20 35 

tPLH CCKt Rec> 15 15 

tPHL CC Kt RCO 
RL=2ki1,CL=15pF 

20 20 

tPLH CCCRt RCO 25 25 

tPLH RC Kt Q 15 30 

tPHL RC Kt Q 20 20 

tpzH Gt Q 
RL = 667 n, CL= 45 pF 

15 

tpzL Gt Q 20 

tPHZ Gt Q 15 

tPLZ Gt Q 
RL = 667 n, CL= 5 pF 

15 

tPLH Gt Q 30 

tpfil Gt Q 
RL = 667 n, CL= 45 pF 

20 

UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

100 µA 

0.4 

0.5 
v 

0.4 

0.5 

20 µA 

-20 µA 

0.1 mA 

20 µA 

-0.2 mA 

-130 
mA 

-100 

mA 

MAX 
UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of. The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
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TTL 
LSI 

TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 

• Parallel Register Inputs ('LS592) 

• Parallel 3-State 1/0: Register Inputs/Counter 
Outputs ('LS593) 

• Counter has Direct Overriding Load and Clear 

• Guaranteed Counter Frequency ... 
DC to 20 MHz 

description 

The 'LS592 comes in a 16-pin package and 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 addi­
tion, 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 'LS593 com.es in a 20-pin package and has all the 
features of the 'LS592 plus 3-state 1/0, which pro­
vides parallel counter outputs. 

schematics of inputs and outputs 

EQUIVALENT OF A THAU H INPUTS 

Vee-----

RCO OUTPUT 

PRODUCT PREVIEW 

02633, JANUARY 1981 

SN54LS592 •. J OR W PACKAGE 
SN74LS592 •• J OR N PACKAGE 

(TOP VIEW) 

B 1 16 Vee 
c 2 15 A 

D 3 14 CLQAij 
E 4 13 ACK 

F 5 12 CCKEN 

G 6 11 CCK 

H 7 10 CCLA 

GND 8 9 RCci 

SN54LS593 •• J PACKAGE 
SN74LS593 •• J OR N PACKAGE 

(TOP VIEW) 

A/QA 1 20 Vee 
B/Os 19 G 
C/Oc 1a G' 
D/Oo 4 17 ACKEN 
E/QE 5 16 ACK 
F/QF 6 15 CCKEN 
G/QG 7 14 CCi<EN 
H/QH 8 13 CCK 

CLO AD 9 12 CCLA 
GND 10 11 ACO 

EQUIVALENT OF ALL OTHER INPUTS 

Vee 

INPUT 

TYPICAL OF Q OUTPUTS 
('LS593 ONL YI 

Copyright© 1981 by Texas Instruments Incorporated 

This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 

functional block diagrams (positive logic) 
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C"ll 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 

logic symbols 

'LS592 'LS593 

CT• 255 (91 Rel:! 

20 
c111 RCc> 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage (excluding 1/0 ports) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage (including 1/0 ports). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS592, SN54LS593.. . . . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS592, SN74LS593. . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
RCO -400 -400 µ.A 

High-level output current, IQH 
Q 'LS593 only -1 -2.6 mA 

RCO 4 8 
Low-level output current, IQL mA 

Q 'LS593 only 12 24 

Counter clock frequency. fccK 0 20 0 20 MHz 

Width of counter clock pulse, twCCK 25 25 ns 

Width of counter clear pulse, twCCLR 20 20 ns 

Width of register clock pulse, twRCK 20 20 ns 

Width of counter load pulse, twcLOAD 20 20 ns 

Count enable time, tenable CCKENt to CCKt 20 20 ns 

Register enable time, tenable RCKENt to RCKt 'LS593 only 20 20 ns 

CCLRt to CCKt 20 20 

Setup time, t 5u (see Note 2) RCKt to CCKt 40 40 ns 

Data A thru H to RCKt 20 20 

Hold time, th 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 2: The RCK t to CCK t setup time ensures the counter will see stable data from the register outputs. 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted) 

TEST CONDITIONSt 
SN54LS' 

PARAMETER 
TYP* MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vcc=MIN, 11=-18 mA -1.5 

low-1 mA 2.4 3.2 
'LS593 Q Vcc=MIN, V1w2 V, 

VoH High-level output voltage 10 w-2.6mA 2.4 

RCO 
V1L=V1Lmax 

iow-400µA 2.5 3.4 2.7 

loL=12mA 0.25 0.4 
'LS593 Q 

Vcc=MIN, V1w2 v. loL=24 mA 
Vol Low-level output voltage 

RCO 
V1L=V1L max loL=4 mA 0.25 0.4 

loL=8 mA 

lozH 
Off-state output current, 

'LS593 Q 
Vcc=MAX, V1w2 v. Vo=2.7 V, 

20 
high-level voltage applied VIL =V1L max 

lozL 
Off-state output current, 

'LS593 Q 
Vcc=MAX, V1w2 v. Vo=0.4 V, 

-200 
low-level voltage applied V1L=V1L max 

Input current at maximum 'LS593 Q V1=5.5 V 0.1 
11 Vcc=MAX, 

input voltage Others V1=7 V 0.1 

l1H High-level input current Vcc=MAX, V1=2.7 v 20 

l1L Low-level input current Vcc=MAX, V1=0.4 v -0.2 

Short-circuit 'LS593 Q -30 -130 -30 
los 

output current§ 
Vcc=MAX, Vo=O v 

RCO -20 -100 -20 

ICCH 26 
'LS592 I---

ICCL Vcc=MAX, 26 

ice Supply current ICCH All possible inputs grounded, 28 

'LS593 ~ All outputs open 38 
1----1 
ICCZ 40 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*All tYPical values are at Vee= 5 V, TA= 25°e. 

SN74LS' 

TYP* 

3.1 

3.4 

0.25 

0.35 

0.25 

0.35 

26 

26 

28 

38 

40 

§Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
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UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

0.4 

0.5 v 
0.4 

0.5 

20 µA 

-200 µA 

0.1 
mA 

0.1 

20 µA 

-0.2 mA 

-130 
mA 

-100 

mA 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 

switching characteristics, Vee= 5 V, TA= 25°e, see note 3 

FROM TO 'LS592 'LS593 
PARAMETER 

(INPUT) (OUTPUT) 
TEST CONDITIONS UNIT 

MIN TYP MAX MIN TYP MAX 

fmax CCK RCO RL=2k.11,CL=15pF 20 35 20 35 MHz 

tPLH CCKt Q 15 ns 

tPHL CC Kt Q 20 ns 

tPLH CLOAD+ Q 15 ns 

tPHL CLOAD+ Q 20 ns 

tPHL CCL Rt Q RL=667.11,CL=45pF 25 ns 

tpzH Gt Q 12 ns 

tpzL Gt Q 17 ns 

tpzH Gt Q 15 ns 

tpzL G+ Q 20 ns 

tpHz Gt Q 12 ns 

tpLz Gt Q 13 ns 

tPHZ Gt Q 
RL=667.11,CL=5pF 

15 ns 

tPLZ Gt Q 15 ns 

tPLH CC Kt RCO 15 15 ns 

tPHL CC Kt RCO 20 20 ns 

tPLH CLOADt RCO RL = 2 kn, CL= 15pF 15 15 ns 

tPHL CLOADt RCO 20 20 ns 

tPLH CCLRt RCO 25 25 ns 

tPLH RC Kt RCO RL=2k.11,CL=15pF, 30 30 ns 

tPHL RCKt RCO CLOAD = L 35 35 ns 

NOTE 3: For load circuit and voltage waveforms see page 3-11 of 'The TTL Data Book for Design Engineers", second edition. 

fmax maximum clock frequency 

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

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

tpzH Output enable time to high level 

tpz L Output enable time to low level 

tpHz Output disable time from high level 

tpLz Output disable time from low level 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

• 

109 



110 

TTL 
LSI 

TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 

• 8-Bit Serial-In, Parallel-Out Shift Registers 
With Storage 

• Choice of 3-State ('LS595) or Open­
Collector ('LS596) Parallel Outputs 

• Shift Register Has Direct Clear 

• Guaranteed Shift Frequency: DC to 20 MHz 

description 

02634, JANUARY 1981 

SN54LS595, SN54LS596 •• J OR W PACKAGE 
SN74LS595, SN74LS596 •• J OR N PACKAGE 

(TOP VIEW) 

Og Vee 

Oc QA 

Oo SER 

OE G' 

OF ACK 

QG SCK 

OH sm 
GND OH' 

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 ('LS595) or open-collector ('LS596) outputs. Separate clocks are provided 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. 

schematics of inputs and outputs 

EQUIVALENT OF SERIAL INPUT EQUIVALENT OF ALL OTHER INPUTS TYPICAL OF QH' OUTPUTS 

Vee 
Vee 

20 k.n NOM 

INPUT 
OUTPUT 

TYPICAL OF ALL OTHER OUTPUTS ('LS595) TYPICAL OF ALL OTHER OUTPUTS ('LS596) 

Vee 

OUTPUT 

--~OUTPUT 

PRODUCT PREVIEW 

This draft contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 
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TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 

functional block diagram (positive logic) 

c; 113> 

SCK 

SER -11-
4
)---+--+----t 

(9) 
"-------4 ~---OH' 
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TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8;.BIT SHIFT REGISTERS WITH OUTPUT LATCHES 

logic symbols 
'LS595 

G 
RCK -----tD 

'LS596 

...,_ __ _ 

SER 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS595, SN54LS596 . . . . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS595, SN74LS596 . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output voltage, VoH QA thru OH, 'LS596 only 5.5 5.5 v 

OH• -0.4 -0.4 
High-level output current, I OH 

QA thru OH 
mA 

-1 -1 

OH' 4 8 
Low-level output current, loL a mA 

12 24 

Shift clock frequency, f(SeK) 0 20 0 20 MHz 

Width of shift clock pulse, tw(SeK) 25 25 ns 

Width of register clock pulse, tw_lReKl_ 20 20 ns 

seLRt to SeKt 20 20 

Setup time, tsu SER to Se Kt 20 20 ns 

seKt to ReKt (see Note 2) 40 40 

Hold time, th SER from seKt 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 oe 

NOTE 2: This setup time ensures the register will see stable data from the shift-register outputs. The clocks may be connected together in 
which casi, the storage register state will be one clock pulse behind the shift register. 
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TYPES SN54LS595, SN54LS596, SN74LS.595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 

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

TEST CONDITIONSt 
SN54LS' 

PARAMETER 
TYP* MIN MAX MIN 

VJH_ High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

Vee= MIN, loH = -1 mA 2.4 3.2 
'LS595 Q 

VoH High-level output voltage V1H =2V, loH = -2.6 mA 2.4 

QH' V1L = V1L max, loH = -0.4 mA 2.5 3.4 2 

loH High-level output current 'LS596 Q 
Vee= MIN, V1H = 2 V, 

100 
V1L = V1L max, VoH = 5.5 V 

loL=12mA 0.25 0.4 
Q Vee= MIN, 

loL = 24 mA 
VoL Low-level output voltage V1H=2V, 

loL =4 mA 0.25 0.4 
QH' V1L = V1L max, 

loL = 8 mA 

lozH 
Off-state output current, 

'LS595 Q 
Vee= MAX, V1H = 2 V 

20 
high-level voltage applied V1L = V1L max, Vo= 2.7 V 

loZL 
Off-state output current, 

'LS595 Q 
Vee MAX, V1H=2V, 

-20 
low-level voltage applied V1L = V1L max, Vo= 0.4 v 

11 
Input current at maximum 

Vee= MAX, V1 =7 V 0.1 
input voltage 

l1H High-level input current Vee= MAX, V1=2.7 V 20 

SER -0.4 
l1L Low-level input current Vee= MAX, V1=0.4 V 

All others -0.2 

Short-circuit 'LS595 Q -30 -130 -30 
los output current§ QH' 

Vee= MAX, Vo =O 
-20 -100 -20 

Supply current, 'LS595 26 
'eeH outputs high 'LS596 Vee= MAX, 26 

Supply current, 'LS595 All possible inputs grounded, 36 
leeL 

outputs low 'LS596 All outputs open 38 

leez 
Supply current, 

outputs off 
'LS595 38 

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

*All typical values are at Vee= 5 V, TA= 25°e. 

SN74LS' 

TYP* MAX 

0.8 

-1.5 

3.1 

3.4 

100 

0.25 0.4 

0.35 0.5 

0.25 0.4 

0.35 0.5 

20 

-20 

0.1 

20 

-0.4 

-0.2 

-130 

-100 

26 

26 

36 

38 

38 

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

switching characteristics, Vee= 5 V, TA= 25°e, see note 3 

PARAMETER11 
FROM TO 'LS595 'LS596 

TEST CONDITIONS 
(INPUT) (OUTPUT) MIN TYP MAX MIN TYP MAX 

tPLH QH' 
10 10 

SeKt RL = 2 kn, eL=15pF 
tPHL 15 15 

tPLH 15 30 
RC Kt QA thru QH 

tPHL 
RL = 667 n, CL= 45 pF 

20 20 

tpzH 15 G'.i. QA thru QH 
tpzL 20 

tPHZ G't RL = 667 n, CL= 5 pF 
15 

QA thru QH 
tPLZ 15 

tPLH Gt QA thru QH 30 
RL=667n, CL= 45 pF 

tPHL G",i, QA thru QH 20 

UNIT 

v 
v 
v 

v 

µA 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, Lee4112. 

11 tPLH propagation delay time, low-to-high-level out tpH L propagation delay time, high-to-low-level output 
tpzH output ·enable time to high level tpzL output enable time to low level 
tpHz = output disable time from high level tpLz output disable time from low level 
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TYPES SN54LS59t SN54LS598, SN74LS59l SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 

• 8-Bit Parallel Storage Register Inputs 
('LS597) 

• Parallel 3-State 1/0, Storage Register Inputs, 
Shift Register Outputs ('LS598) 

• Shift Register has Direct Overriding Load 
and Clear 

• Guaranteed Shift Frequency ... DC to 20 MHz 

description 

The 'LS597 comes in a 16-pin package and consists of 
an B·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 'LS598 comes in a 20-pin package and has all the 
features of the.'LS597 plus 3-state 1/0 ports that pro· 
vide parallel shift register outputs and also has multi· 
plexed serial data inputs. 

schematics of inputs and outputs 

EQUIVALENT OF ALL 
DATA INPUTS 

Vee-----

Serial A,B: Req = 20 kfl Norn 
A thru H: Req = 25 kfl Norn 

OH' OUTPUT 

PRODUCT PREVIEW 

02635, JANUARY 1981 

SN54LS597 •• J OR W PACKAGE 
SN74LS597 •• J OR N PACKAGE 

(TOP VIEW) 

B 1 16 Vee 
c 2 15 A 

D 3 14 SER 

E 4 13 SLOAD 

F 5 12 RCK 

G 6 11 SCK 
H 7 10 SCLR 

GND 8 9 OH• 

SN54LS598 •• J PACKAGE 
SN74LS598 •• J OR N PACKAGE 

(TOP VIEW) 

A/QA 1 20 Vee 
B/Os 2 19 DS 
C/Oc 3 18 SER1 
D/Oo 4 17 SERO 
E/Oe 5 16 G' 
F/QF 6 15 ACK 
G/OG 7 14 SCKEN 
H/QH 8 13 SCK 

SLOAD g 12 SCLR 
GND10 11 QH' 

EQUIVALENT OF 
ALL OTHER INPUTS 

Vee 

INPUT 

TYPICAL OF 
QA THRU OH OUTPUTS 

('LS598 ONLY) 

---vcc 

OUTPUT 

Copyright© 1981 by Texas Instruments Incorporated 

This document contains information on 
114 a product under development. Texas 

Instruments reserves the right to change 
or discontinue this product without 

notice. 
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TYPES SN54LS597, SN74LS597 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 

functional block diagram (positive logic) 

'LS597 

SER 
1141 

A (15) 

B (1) 

c (2) 

D (3) 

E (4) 

F (5) 

G (6) 

H (7) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

• 

115 



116 

TYPES SN54LS598, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 

functional block diagram (positive logic) 

G' 11s1 
'LS598 

-(12) 
SCLR-----...-----------. 
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TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 

logic symbols 'LS598 

SRGS 

'LS597 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage (excluding 1/0 ports). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage (including 1/0 ports) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS597, SN54LS598... . . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS597, SN74LS598. . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
QH' -400 -400 µA 

High-level output current, IQH 
QA thru OH ('LS598 only) -1 -2.6 mA 

Low-level output current, IQL 
OH' -4 8 

QA thru OH ('LS598 only) 
mA 

12 24 

Shift clock frequency, fscK 0 20 0 20 MHz 

SCK 25 25 

ACK 20 20 
Pulse width, tw 

SCLR 20 20 
ns 

SLOAD 20 20 

Shift enable time, tenable ('LS598 only) SCKENi to SCKt 20 20 ns 

SCLR t to SCKt 20 20 

Setup time, t5u (see Note 2) RCKt to SCKt 40 40 ns 

SER to SCKt 20 20 

Hold time, th 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 2: The ACK t to SCK t setup time ensures that the shift register will see stable data coming from the input register. 
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TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 

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

TEST CONDITIONSt 
SN54LS' SN74LS' 

PARAMETER 
MIN TYP* MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vcc=MIN, 11=-18 mA -1.5 

loH=-1 mA 2.4 3.2 
'LS598 0 Vcc=MIN, V1w2 V, 

VoH High-level output voltage loH=-2.6 mA 2.4 

OH' 
V1L=V1L max 

loH=-400 µA 2.5 3.4 2.7 

loL =12 mA 0.25 0.4 
'LS598 0 

Vcc=MIN, V1w2 V, loL=24 mA 
VoL Low-level output voltage 

V1L=V1L max loL=4 mA 0.25 0.4 
OH' 

loL=8 mA 

lozH 
Off-state output current, 

'LS598 0 
Vcc=MAX, V1w2 V, Vo=2.7 V, 

20 
high-level voltage applied V1L =V1L max 

lozL 
Off-state output current, 

'LS598 0 
Vcc=MAX, V1w2 V, Vo=0.4 V, 

-200 
low-level voltage applied V1L=V1L max 

Input current at maxi- 'LS598 0 V1=5.5 V 0.1 
11 Vcc=MAX, 

mum input voltage Others V1=7V 0.1 

l1H High-level input current Vcc=MAX, V1=2.7 v 20 

l1L Low-level input current Vcc=MAX, V1=0.4 v -0.2 

Short-circuit 'LS598 0 -30 -130 -30 
los output current§ 

v cc= MAX, Vo=O v 
OH -20 -100 -20 

ICCH 26 
'LS597 t----1 

ICCL Vcc=MAX, 26 

ice Supply current ICCH 
t--

All possible inputs grounded, 28 

'LS598 ICCL All outputs open 38 
t----1 
ICCZ 40 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*All typical values are at Vee= 5 V, TA= 25°e. 

TYP* 

3.1 

3.4 

0.25 

0.35 

0.25 

0.35 

26 

26 

28 

38 

40 

§Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

switching characteristics, Vee= 5 V, TA= 25°e, see note 2 

FROM TO 'LS597 'LS598 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) MIN TYP MAX MIN TYP 

fmax SCK 20 35 20 35 

tPLH SC Kt OH' 15 15 

tPHL SC Kt OH' 20 20 

tPLH SLOAD+ OH• 
AL= 2 k.11, CL= 15 pF 

15 15 

tPHL SLOAD+ OH' 20 20 

tPHL SCLA+ OH' 25 25 

tPLH AC Kt OH' AL=2k.11,CL=15pF, 30 

tPHL AC Kt OH' SiJ5A5 = L 35 

tPLH SC Kt 0 15 

tPHL SC Kt o 20 

tPLH SLOAD+ o 15 

tPHL SLOAD+ o AL= 667 n, CL= 45 pF 20 

tPHL SCLA+ o 25 

tpzH G+ o 15 

tpzL G+ o 20 

tpHz Gt 0 15 

tPLZ Gt 0 
AL=667n,cL=5pF 

15 

MAX 

0.8 

-1.5 

0.4 

0.5 

0.4 

0.5 

20 

-200 

0.1 

0.1 

20 

-0.2 

-130 

-100 

MAX 

UNIT 

v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, Lee4112. 
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TTL 
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TYPES SN54LS600 THRU SN54LS603, 
SN74LS600 THRU SN74LS603 

MEMORY REFRESH CONTROLLERS 

• Controls Refresh Cycle of 4K, 16K, and 
64K Dynamic RAMs 

• Creates Static RAM Appearance 

• Choice of Transparent, Cycle Steal, or 
Burst Refresh Modes 

• 3-State Outputs Drive Bus Lines Directly 

• Critical Times Are User RC-Programmable 
to Optimize System Performance 

SELECTION TABLE 

DEVICE REFRESH MODES MEMORY SIZE 
PIN 9 

'LS600 Transparent, Burst 4K or 16K 4K/16K 

'LS601 Transparent, Burst 64K A7 

'LS602 Cycle Steal, Burst 4K or 16K 4K/16K 

'LS603 Cycle Steal, Burst 64K A7 

NC~ No internal connection. 

description 

02547, JANUARY 1981 

SN54LS' ••• J PACKAGE 
SN74LS' ••• JORN PACKAGE 

(TOP VIEW) 

vcc 

RC BURST 

SEE TABLE 

SEE TABLE 

HOLD 

RAS 

REF RE02 

REF REOl 

RC RAS LO 

RC RAS HI 

PIN ASSIGNMENTS 

PIN 17 PIN 18 

NC NC 

NC NC 

READY RC CYCLE STEAL 

READY RC CYCLE STEAL 

The 'LS600 thru 'LS603 memory refresh controllers contain one 8-bit synchronous counter, nine 3-state buffer drivers, 
four RC-controlled multivibrators, and other control circuitry on a monolithic chip. They are intended for use with 
RAS-only-refresh dynamic RAMs. These controllers have 3-state RAS and address outputs that are in the high-impedance 
state when no refresh is in progress. They become active approximately 30 nanoseconds after the REF R EQ pins are 
taken high and remain active until about 30 nanoseconds after the refresh is complete. 

operating modes 

In the transparent refresh mode, row refresh cycles occur during inactive CPU-memory times so that, in most cases, 
the entire memory refresh sequence can be done "transparently" (without interrupting CPU operations). When the 
REF REQ pins are taken high to indicate an idle CPU/memory period, as many rows as possible are refreshed. A low 
level on BUSY signals the CPU to wait until the end of the current row refresh cycle before reinstating operations. 
When the RC time constant programmed at RC BURST indicates that the safe refresh time of the memory has been 
exceeded, the memory refresh controller will automatically signal the CPU for an emergency burst-mode refresh by 
taking HOLD low. The CPU must then take the REF REQ pins high and keep them at the level until HOLD goes high 
after all rows have been refreshed. The automatic burst refresh will be initiated by the refresh controller even when 
transparent or cycle-steal refresh operations are already in progress. 

Cycle-steal refresh is implemented by dividing the safe refresh time into equal segments and refreshing one row in each 
of those segments. The safe refresh time is programmed by the time constant at RC BURST and the segment time by 
the time constant at RC CYCLE STEAL. A low level at READY on the 'LS602 and 'LS603 indicates to the CPU to 
suspend operations for one memory cycle for a row refresh. In effect it "steals" one memory cycle from the CPU. 

In all operating modes, the latch on the automatic burst mode circuit is reset at the end of every complete memory 

refresh cycle. 

Copyright© 1981 bY Texas Instruments Incorporated 
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TYPES SN54LS600 THRU SN54LS603, 
SN74LS600 THRU SN74LS603 
MEMORY REFRESH CONTROLLERS 

functional block diagrams (positive logic) 
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PIN PIN NAME 

1 BUSY 

16 HOLD 

15 'RAS 
11 RC RAS HI 

12 RC FfAS Lo 
2-8 AO thru A6 

9 A7 

9 4K/n>R 

17 READY 

18 RC CYCLE STEAL 

19 RC BURST 

13, REF REQ1, 

14 REF REQ2 

20,10 Vee. GND 

TYPES SN54LS600 THRU SN54LS603, 
SN74LS600 THRU SN74LS603 

MEMORY REFRESH CONTROLLERS 

PIN FUNCTION TABLE 

FUNCTIONAL DESCRIPTION 

Active output indicates to the CPU that a refresh cycle is in progress. 

Active output should be a priority interrupt to the CPU for emergency burst refresh. 

3 state output row address strobe. 

Timing node for high-level portion of~. See Note 1. 

Timing node for low-level portion of RAS. See Note 1. 

3 state output row address lines. 

MSB row address line for 'LS601 and 'LS603 (64K-bit memory controllers). 

A high input level disables the A5 row address line for 'LS600 and 'LS602. (The high level input 

makes the count chain 5 bits long while the low level makes the count chain 6 bits long.) 

Interrupt to CPU for cycle steal refresh ('LS602 and 'LS603). J No internal connection on 

Timing node that controls the READY output. See Note 1. J'LS600 and 'LS601. 

Timing node for burst refresh. See Note 1. 

High level on both pins starts and continues row refresh. Low on either pin inhibits refresh . 

5-V power supply and network ground pins. 

NOTE 1: All timing nodes require a resistor to Vee and a capacitor to GND. Programmed time is approximately equal to 0.29 RC. 

schematics of inputs and outputs 

EQUIVALENT OF REF REQ 
AND 4K/16K INPUTS 

REQ 

REF REQ: Req = 20 kn NOM 
4K/16K: Req = 30 kn NOM 

TYPICAL OF RAS AND A 
OUTPUTS 

-----Vee 

1oon 
NOM 

OUTPUT 

TYPICAL OF BUSY, HOLD, 
AND READY OUTPUTS 

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

Supply voltage, Vee (see Note 2) 7V 
7V 

5.5 v 
-55°e to 125°e 

0°e to 70°e 
-65°e to 150°e 

Input voltage ............ . 
Off-state output voltage 
Operating free-air temperature range: SN54LS600 thru SN54LS603 

SN74LS600 thru SN74LS603 
Storage temperature range 

NOTE 2: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS600 THRU SN54LS603, 
SN74LS600 THRU SN74LS603 
MEMORY REFRESH CONTROLLERS 

recommended operating conditions 

Supply voltage, Vee 

A, RAS 
High-level output current, loH 

All others 

A,RAS 
Low-level output current, loL 

All others 

High 
Width of RAS output pulse, tw(RAS)t 

Low 

RC RAS LO, RC RAS HI 
External timing resistor, Rext 

RC BURST, RC CYCLE STEAL 

Operating free-air temperature, TA 

SN54LS' 

MIN NOM MAX 

4.5 5 5.5 

-1 

-400 

12 

4 

100 

100 

1 6 

1 1000 

-55 125 

SN74LS' 
UNIT 

MIN NOM MAX 

4.75 5 5.25 v 
-2.6 mA 

-400 µ.A 

24 
mA 

8 

100 

100 
ns 

1 6 
kn 

1 1000 

0 70 oc 

tMaxlmum operating frequency for the address counter corresponds to its minimum period, which ls the sum of tw(RAS-H) min and 
tw(RAS-L) min. 

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

TEST CONDITIONSt 
SN54LS' 

PARAMETER 
TVP* MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -1.8 mA -1.5 

IOH = -1 mA 2.4 2.9 
High-level output 

A,RAS Vee= MIN, V1H = 2 V, 
VoH IOH = -2.6 mA 2.4 

voltage V1L = V1L max 
IOH = -400 µ.A 2.5 3.1 2.7 All others 

A, RAS 
IOL = 12 mA 0.25 0.4 

Low-level output Vee= MIN, V1H = 2 v. IOL = 24 mA 
Vol 

voltage V1L = V1L max IOL = 4 mA 0.25 0.4 
All others 

IOL = 8 mA 

Off-state· output 

lozH current, high-level Vo=2.7V 20 

voltage applied 
A,RAS 

Vee= MAX, 

Off-state output REF REQ at V1L max 

lozL current, low-level Vo= 0.4 V -20 

voltage applied 

Input current at 
REF REO, 

11 maximum input 
4K/16K 

Vec=MAX,V1=7V 0.1 

voltage 

l1H 
High-level input REF REO, 

Vee= MAX, V1 = 2.7 v 20 
current 4K/16K 

l1L 
Low-level input REF REO, 

Vee= MAX, Vi= 0.4 v -0.4 
current 4K/16K 

Short-circuit A, RAS -30 -130 -30 
los 

output current~ 
Vee= MAX 

,All others -20 -100 -20 

Ice Supply current Vee= MAX, RC RAS LO & REF REQ at 0 V 50 85 

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

*All typical values are at Vee= 5 V, TA= 25°e. 

SN74LS' 

TVP* 

2.9 

3.1 

0.25 

0.35 

0.25 

0.35 

50 

~Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

0.4 

0.5 v 
0.4 

0.5 

20 µ.A 

-20 µ.A 

0.1 mA 

20 µ.A 

-0.4 mA 

-130 
mA 

-100 

85 mA 
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TYPES SN54LS&OO THRU SN54LS603, 
SN74LS&OO TH RU SN74LS603 

MEMORY REFRESH CONTROLLERS 

switching characteristics, Vee= 5 V, TA= 25°e, see note 3 

PARAMETER FROM (INPUT) TO (OUTPUT) TEST CONDITIONS 

tPLHt REF REQ t HOLD 

tPLHt REF REO t BUSY RL=2kD., CL=15pF 

tPHL REF REO t BUS-Y 

tPLH* REF REO t RAS 

tpzL REF REO t RAS 

tw(H)* RAS 
RL=667D., CL=45pF 

tw(L) § RAS 

tpHzt REF REO t RAS R L = 667 n, CL= 5 pF 

tPLH* REF REQ t A 

tPHL* REF REO t A 

REF REO t A 
RL = 667 n, CL= 45 pF 

tpzH 

tpzL REF REO t A 

tpHz* REF REO t A 

tPLZ* REF REO t A 
RL = 667 n, CL= 5 pF 

toepends on RC network at pin 11 (5 kD., 180 pF used for testing) and pin 12 (5 kD., 180 pF). 

*Depends on RC network at pin 12 (5 kD., 180 pF). 

§Depends on RC network at pin 11 (5 kD., 180 pF). 

MIN TYP MAX UNIT 

311 370 437 ns 

436 525 607 ns 

25 40 ns 

227 270 313 ns 

28 50 ns 

238 290 336 ns 

205 245 282 ns 

464 560 649 ns 

258 310 358 ns 

243 290 340 ns 

24 40 ns 

30 50 ns 

460 560 656 ns 

447 535 619 ns 

NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 

tpLH Propagation delay time, low-to-high-level output 
tpH L Propagation delay time, high-to-low-level output 
tpzH Output enable time to high level 
tpzL Output enable time to low level 
tpHz Output disable time from high level 
tp LZ Output disable time from low level 
tw(H) = Output pulse width, high level 
tw(L) = Output pulse width, low level 
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TYPES SN54LS604 THRU SN54LS607, 
SN74LS604 THRU SN74LS607 

OCTAL 2-INPUT MULTIPLEXED LATCHES 
02545, JULY 1979 

(TIM99604 THRU TIM99607) 
• Choice of Outputs: 

Three-State ('LS604, 'LS606) 
Open-Collector ('LS605, 'LS607) 

SN54LS604 thru SN54LS607 .•• J PACKAGE 
SN74LS604 thru SN74LS607 .•. JORN PACKAGE 

(TOP VIEW) 

• 16 D-Type Registers, One for each Data 
Input 

• Multiplexer Selects Stored Data from 
Either A Bus or B Bus 

• Application Oriented: 
Maximum Speed ('LS604, 'LS605) 
Glitch-Free Operation ('LS606, 'LS607) 

description 

The 'LS604 through 'LS607 multiplexed latches are 
ideal for storing data from two input buses, A and B, 
and providing the output bus with stored data from 
either the A or B register. 

The clock loads data on the positive-going {low-level 
to high-level) transition. The clock pin also controls 
the active and high-impedance states of the outputs. 
When the clock pin is low, the outputs are in the 
high-impedance or off state. When the clock pin is 
high, the outputs are enabled. 

The 'LS604 and 'LS605 are optimized for high-speed 
operation. The 'LS606 and 'LS607 are especially 
designed to eliminate decoding voltage spikes. 

CLOCK 

SELECT A/B 

Al 

Bl 

A2 

B2 

A3 

B3 

A4 

B4 

Y4 

Y3 

Y2 

GND 

Vee 

A5 

B5 

AG 

BG 

A7 

B7 

AB 

BB 

YB 

Y7 

YG 

Y5 

Yl 

These functions are ideal for interface from a 16·bit microprocessor to a 64K RAM board. The row and column addresses 
can be loaded as one word from the microprocessor and then multiplexed sequentially to the RAM during the time that 
RAS and CAS are active. 

The SN54LS604 through SN54LS607 are characterized for operation over the full military temperature range of-55°C 
to 125°C; the SN74LS604 through SN74LS607 are characterized for operation from 0°C to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

A1-A8 B1-B8 SELECT A/B CLOCK Y1-Y8 

A data B data L t B data 

A data B data H t A data 

x x x L Z or Off 

x x L H B register stored data 

x x H H A register stored data 

H = high level (steady state) 

X = irrelevant 

L = low level (steady state) 

Z = high-impedance state 

Off= H if pull-up resistor is connected to open-collector output 

t = transistion from low to high level 

Copyright © 1979 by Texas Instruments I near po rated 
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TYPES SN54LS604 THRU SN54LS607, SN74LS604 THRU SN74LS607 
OCTAL 2-INPUT MULTIPLEXED LATCHES 

logic symbols 

'LS604 
'LSGOS 

A/B 2) .lI G2 

(1) 
CLK 

V1 

V2 

V3 

V4 

V5 

VS 

V7 

VS 

'LS605 
'LS607 

A/B 12) .lI G2 

(1) 
CLK 

V1 

V2 

V3 

V4 

V5 

vs 
V7 

VS 

functional block diagram (positive logic) 

schematics of inputs and outputs 

EQUIVALENT OF A AND B INPUTS EQUIVALENT OF CLOCK INPUTS EQUIVALENT OF SELECT INPUTS 

v cc ____ 2_2_k_.n 

NOM 

Vee 

INPUT 

TYPICAL OF ALL OUTPUTS 
('LS604, 'LS606) 

4 k.n 
NOM 

Vee 

INPUT 

TYPICAL OF ALL OUTPUTS 
('LS605, 'LS607) 

--~OUTPUT 
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TYPES SN54LS604, SN54LS606, SN74LS604, SN74LS606 
OCTAL 2-INPUT MULTIPLEXED LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 
SN54LS604 SN74LS604 
SN54LS606 SN74LS606 UNIT 

MIN NOM MAX MIN NOM MAX 
Supply voltage, Vee (see Note 1) 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, !.QH -1 -2.6 mA 
Low-level output current, loL 12 24 mA 
Width of clock pulse, tw 20 20 ns 
Setup time, t 5u 20t 20t ns 
Hold time, th Ot Qt ns 
Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 1: Voltage values are with respect to network ground terminal. 

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

SN54LS604 
PARAMETER TEST CONDITIONSt SN54LS606 

MIN TYP+ MAX MIN 

V1H High-level input voltage 2 2 
Vn Low-level input voltage 0.7 

VJ.K Input clamp voltage V_c.c_ =MIN, !J=-18mA -1.5 

VoH High-level output voltage 
Vee= MIN, V1H=2V, 

2.4 3.1 2.4 
V1L = V1L max, loH =MAX 

Vol Low-level output voltage Vee= MIN, V1H = 2 V, lot...= 12 mA 0.25 0.4 
V1L = V1L max, loL-24 mA 

lozH 
Off-state output current, Vee= MAX, V1H = 2 V, 

20 
high-level voltage applied V1L = V1L max, Vo=2.7V 

lozL 
Off-state output current, Vee= MAX, V1H =2V, 

-20 
low-level voltage applied V1L = V1L max, Vo= 0.4 

11 
Input current at 

Vee= MAX, V1=7 V 
A,B 0.1 

maximum input voltage CLK,SELECT 0.1 

l1H High-level input current Vee= MAX, V1=2.7V 
A, B 20 
CLK,SELECT 20 

l1L Low-level input current Vee= MAX, V1 = 0.4 V 
A, B -0.4 
CLK SELECT -0.2 

'os ~~~~~f ~~~:~nt § 
Vee= MAX -30 -130 -30 

'cc Supply current Vee= MAX, See Note 2 55 70 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°C. 

SN74LS604 
SN74LS606 

TYP:j: MAX 

0.8 
-1.5 

3.1 

0.25 0.4 
0.35 0.5 

20 

-20 

0.1 
0.1 
20 
20 

-0.4 
-0.2 
-130 

55 70 

§Note more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second: 
NOTE 2: Ice is tested with all inputs grounded and all outputs open. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER 
FROM TEST CONDITIONS 'LS604 'LS606 

(INPUT) MIN TYP MAX MIN TVP MAX 

tPLH Select ATB 15 25 36 50 

tPHL (Data: A= H, B = L) 23 35 16 30 

tPLH Select A/B CL=45pF, RL=667.11, 31 45 22 35 

tPHL (Data: A= L, B = H) See Note 3 19 30 22 35 

tpzH Clock 
19 30 27 40 
28 40 35 50 tpzL 

tPHZ Clock 
CL= 5 pF, RL=667.11, 20 30 20 30 
See Note 3 15 25 15 25 tPLZ 

tpLH propagation delay time, low-to-high-level output 
tPHL propagation delay time, low-to-high-level output 
tpzH output enable time to high level 
tpzL output enable time to low level 
tpHz output disable time from high level 
tpLz output disable time from low level 

NOTE 3: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54LS605, SN54LS607, SN74LS605, SN74LS607 
OCTAL 2-INPUT MULTIPLEXED LATCHES WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

SN54LS605 SN74LS605 

SN54LS607 SN74LS607 UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee (see Note 1) 4.5 5 5.5 4.75 5 5.25 v 
High-level output voltage, VoH 5.5 5.5 v 
Low-level output current, loL 12 24 mA 

Width of clock pulse, tw 20 20 ns 

Setup time, tsu 20t 20t ns 

Hold time, th Ot Ot ns 

Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 1: Voltage values are with respect to network ground terminal. 

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

SN54LS605 

PARAMETER TEST CONDITIONst SN54LS607 

MIN TY Pt MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

loH High-level output current 
Vee= MIN, V1H=2V, 

250 
V1L = V1L max, VoH = 5.5 V 

Vee= MIN, V1H=2V, loL = 12 mA 0.25 0.4 
VoL Low-level output voltage 

V1L = V1L max loL = 24 mA 

Input current at A, B 0.1 
11 Vee= MAX, v, = 7 v 

maximum input voltage CLK, SELECT 0.1 

A,B 20 
l1H High-level input current Vee= MAX, Vi= 2.7 v 

CLK,SELEeT 20 

A, B -0.4 
l1L Low-level input current Vee= MAX, V1=0.4V 

CLK,SELEeT -0.2 

Ice Supply current Vee= MAX, See Note 2 40 60 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tA11 typical values are at Vee= 5 V, TA= 25°C. 

NOTE 2: Ice is tested with all inputs grounded and all outputs open. 

switching characteristics, Vee= 5 V, TA= 25°e 

FROM 
TEST CONDITIONS PARAMETER 

(INPUT) 

tPLH Select A/B 

tPHL (Data: A= H, B = L) 

tPLH Select A/B eL=45pF, 

tPHL (Data: A= L, B = H) See Note 3 

tPLH 
Clock 

tPHL 

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

RL = 667 n, 

'LS605 

MIN TYP MAX MIN 

28 40 

28 40 

39 60 

25 40 

27 40 

25 40 

SN74LS605 

SN74LS607 

TY Pt MAX 

0.8 

-1.5 

250 

0.25 0.4 

0.35 0.5 

0.1 

0.1 

20 

20 

-0.4 

-0.2 

40 60 

'LS607 

TYP MAX 

51 70 

21 30 

28 40 

28 40 

30 45 

32 45 

NOTE 3: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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µA 

v 

mA 

µA 

mA 

mA 

UNIT 

ns 

ns 
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TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 

• 

• 
• 

• 

• 

• 

02548, JANUARY 1981 

Provides Correct Timing for Memory Cycles 
(TIM99608) 

- Read Cycle 
- Write Cycle 
- Read-Modify-Write Cycle 
- RAS-Only Refresh Cycle 

Page or Normal Modes 

Stand-Alone Controller for CPU-to-Memory 
Interface 

Also Designed to be Part of a Three-Chip Set 
Consisting of 'LS600 thru 'LS603, 'LS604 
thru 'LS607, and 'LS608 

RAS Output is 3-State to Share Bus With 
'LS600 thru 'LS603 

Critical Times Are User RC-Programmable to 
Optimize System Performance 

SN54LS60B .•• J PACKAGE 
SN74LS608 ••• J OR N PACKAGE 

(TOP VIEW) 

RC PRECHARGE 

P/N IN 

RtWIN 

RMWIN 

R/WOUT 

RAS ENABLE IN 

RAS OUT 

GND 

Vee 

RC CAS LO 

REFRESH IN 

START IN 

RC RAH 

ROW/COL OUT 

CAS HOLD IN 

CAS OUT 

description 

The 'LS608 memory cycle controller is designed to interface between a microprocessor and dynamic RAM memories. 
It contains six RS latches, five D-type flip-flops, and more than 50 miscellaneous gates on a single chip. The 'LS608 
combines maximum flexibility and ease of programming via RC nodes to allow optimum memory cycle performance. 

The 'LS608 can operate as a stand-alone interface but is also designed to be part of a three-chip memory controller set. 
The user must select one of the 'LS600 thru 'LS603 refresh controllers and one of the 'LS604 thru 'LS607 multiplexers 

to use along with the 'LS608 memory cycle controller for complete dynamic RAM control. 

After the user has selected and attached RC networks to pins 1, 12, and 15, the 'LS608 will deliver proper RAS, CAS, 
and READ/WRITE output signals to execute one memory cycle as the start input is switched from low to high. The 
actual cycle executed will depend upon steady-state input conditions of the 'LS608 as indicated in the table below. 

INPUT CONDITIONS 

P/N R/W RMW RAS CAS START REFRESH 
MEMORY CYCLE MODE ENA6LE HOLD IN IN IN IN IN 

IN IN 

READ H H H L H t L 

WRITE PAGE H L H L H t L 

READ-MODIFY-WRITE H H L L H t L 

READ L H H L H t L 

WRITE NORMAL L L H L H t L 

READ-MODIFY-WRITE L H L L H t L 

REFRESH x x x L H t H 
REFRESH 

EXTERNAL REFRESH x x x H H x L 

H = High, L= Low, x =Irrelevant, t =low-to-high transition 

PRODUCT PREVIEW 
Copyright© 1981 by Texas Instruments Incorporated 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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PIN PIN NAME 

1 RC PRECHARGE 

2 P/N IN 

3 A/WIN 

4 RMWIN 

5 R/WOUT 

6 RAS ENABLE IN 

7 RAS OUT 

8 GND 

9 CAS OUT 

10 CAS HOLD IN 

11 ROW/COL (or MEMBSY) OUT 

12 RC RAH 

13 STARTIN 

14 REFRESH IN 

15 RC CAS LO 

16 Vee 

TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 

PIN FUNCTION TABLE 

FUNCTIONAL DESCRIPTION 

User-programmable timing node* for precharge (CAS high and RAS high). 

When high, initiates a ready cycle (holds R/W OUT high) and, when low, 

page mode read or write cycle holds RAS continuously low while CAS and 

column addresses are sequenced. 

When high, initiates a ready cycle (holds R/W OUT high) and, when low, 

initiates a write cycle (holds R/W OUT low) if pin 4 is high and pin 14 is low. 

When low, enables read-modify-write cycle. R/W IN must be high at the start 

of the RMW cycle. 

When high, indicates a read cycle is in progress. When low, indicates a write 

cycle is in progress. Normally ties to a W memory input in a system. 

When low, enables RAS output. When high, RAS is in the high-impedance or 

third state. 

3-state row-address-strobe output controlled by RAS ENABLE IN. In the 

three-chip controller set, the RAS output of the 'LS608 ties to the RAS 

output of the refresh controller ('LS600 thru 'LS603). 

Device and substrate ground. 

Column-address-strobe output. 

When low, allows CAS to latch in low state. When high, latch is removed. 

Can be used to improve data retrieval during read cycle. 

In a system where the 'LS608 is a stand-alone controller, this output indicates 

a memory-busy condition to the microprocessor. When the' LS608 is used as a 

part of a three-chip controller set, this pin ties to the SELECT A!B input of 

the multiplexer ('LS604 thru 'LS607) for selecting row and column in 

addition to indicating a memory-busy condition to the microprocessor. 

User-programmable timing node* for row address hold time. (high level at 

ROW/COL OUT). 

When changed from low to high, initiates a memory cycle. 

When high, enables RAS-only refresh cycle. 

User-programmable timing node* for column-address-strobe low time. 

5-volt power supply terminal. 

•AJI timing nodes require a resistor to Vee and a capacitor to ground. Programmed time is approximately 0.29 RC. 
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TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 

functional block diagram (positive logic) 

schematics of inputs and outputs 

EQUIVALENT OF REFRESH, 
RfW, AND 'RMW INPUTS 

Vee -----41t-----
20 kn NOM 

INPUT - .... ~m--e---e-

EQUIVALENT OF ALL OTHER INPUTS 

Vee----------

INPUT 

10 kn 
NOM 

TEXAS INSTRUMENTS 
INCORPORATED, 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

(11) 
ROW/COL 

(7) 

(9) 

(5) 
R/W OUT 

TYPICAL OF ALL OUTPUTS 
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TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS608 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS608 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS608 SN74LS608 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
ROW/COL -0.4 -0.4 

High-level output current, loH RAS -1 -2.6 mA 

All others -1.2 -1.2 

ROW/COL 4 8 
Low-level output current, loL mA 

All others 12 24 

R/W, RMW, P/N, or REFRESH to STARTt 20 20 
Setup time, tsu ns 

CAS HOLD to CASi 20 20 

Hold time, th 0 0 ns 

RC RAH 0.1 2 0.1 2 
External timing resistor, Rext k.!1 

RC CAS LO, RC PRECHARGE 1 6 1 6 

Operating free-air temperature, TA -55 125 0 70 oc 

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

TEST CONDITIONSt 
SN54LS608 SN74LS608 

PARAMETER 
MIN TYP* MAX MIN 

VJH High-level input voltage 2 2 

VJL Low-level input voltage 0.7 

VJK Input clamp voltage Vee= MIN l1=-18mA -1.5 

ROW/COL Vee= MIN, !..Q.H = -400µA 2.5 3.4 2.7 

VoH High-level output voltage RAS VJH = 2 V, !.Q.H =MAX 2.4 3.2 2.4 

Others VJL = VJL max loH = -1.2 mA 2.4 3.2 2.4 

ROW/COL 
loL = 4 mA 0.25 0.4 

Vee= MIN, 
loL = 8 mA 

VOL Low-level output voltage V1H=2V, 
IOL = 12 mA 0.25 0.4 

Others VJL = VJL max 
loL = 24 mA 

'ozH 
Off-state output current, 

RAS 
Vee= MAX, V1H=2V, 

20 
high-level voltage applied VJL = VJL max, Vo= 2.7 V 

lozL 
Off-state output current, 

RAs Vee= MAX, V1H=2V, 
-20 

low-level voltage applied VJL = VJL max, Vo= 0.4 V 

IJ 
Input current at maximum 

Vee= MAX, VJ= 7 V 0.1 
input voltage 

IJH High-level input current Vee= MAX, VJ= 2.7 V 20 

IJL Low-level input current 
REFRESH, 

R/W, RMW 
-0.4 

Vee= MAX, v, = 0.4 v 
Others -0.2 

Short-circuit ROW/COL -20 -100 -20 
Jos 

output current§ 
Vee= MAX, Vo= 0 V 

Others -30 -130 -30 

Jee Supply current 
Vee= MAX, Outputs open, 

45 
All inputs at GND 

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

t All typical values are at V CC = 5 V, TA = 25° C. 

TYP* 

3.4 

3.1 

3.2 

0.25 

0.35 

0.25 

0.35 

45 

§Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
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MAX 

0.8 

-1.5 

0.4 

0.5 

0.4 

0.5 

20 

-20 

0.1 

20 

-0.4 

-0.2 

-100 

-130 

UNIT 

v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 
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TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 

switching characteristics, Vee= 5 V, TA= 25°C, CL= 45 pF to GND (see waveforms for more detail) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 
TEST CONDITIONS MODE MIN 

tPHL START t IRAS 

tPLHt START t .RAS 
NORMAL READ 

tPHL* START t CAS 

tp_L Ht START t CAS RL=667ntoVcc 

tpHL* START t RfiiiJ 
NORMAL WRITE 

tPLHt START t RrW 

tPLH CAS HOLD t CAS 

tPHL* START t ROW/COL NORMAL READ 

tPLH§ START t ROW/COL 
R L = 2 kn to V cc 

tPHL R/W i R/W 

tPLH~ R/W i R/W NORMALRMW R L = 667 n to V cc 
tPLH RMW t CAS 

tPLH• RMW t ROW/COL 

tpzH RAS EN i RAS RL=667ntoGND 

tpzL RAS EN i RAS RL=667ntoVcc 
NORMAL READ 

tPHZ RA--S EN t RAS RL=667ntoGND 

tPLZ RAS EliJ t RAS RL = 667 n to Vee 

t Depends on RC network at pin.12 (2 kn, 180 pF used for testing) and the RC network at pin 15 (5 kn, 180 pF). 

*Depends on RC network at pin 12 (2 kn, 180 pF). 

§Depends on RC networks at pin 12 (2 kn, 180 pF), pin 15 (5 kn, 180 pF), and pin 1 (5 kfl, 180 pF). 

~Depends on RC network at pin 15 (5 kn, 180 pF). 

•Depends on RC network at pin 1 (5 kn, 180 pF). 

TYP MAX 

12 

425 

140 

405 

115 

440 

10 

125 

670 

14 

355 

40 

320 

15 

17 

10 

17 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

NOTE 2: Measurement Point for all tpHz output pulses Is 2.9 V. Measurement Point for all tpLz output pulses is 0.8 V. All other measurement 
points are 1.3 V. 

ROW/COL 

PARAMETER MEASUREMENT INFORMATION 

tPHZ 
tpzH 

START~"------------------~ 
~ 

~---.... 

ROW/COL 

RlWIN---------~ 

-t t-tPHL 

CASHOLD--------p;---+-1--------~ 
L---.J 

R/W OUT----------+14:::""' tPLH ----1 

NORMAL READ MODE (R/VV IN= HI NORMAL READ-MODIFY-WRITE MODE (RMW =LI 

START__r--1'--------------------
START_i--1...._ ________________ ___ 

t'"" ROW/COL ---,'---------+r=----tP.-L_H_===ef _ ___, 

CAS---..., 

RMW-----------' 

NORMAL WRITE MODE (R/iiii IN= LI NORMAL READ-MODIFY-WRITE ABORT AFTER READ (R/VV =HI 
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TTL 
LSI 

TYPES SN54LS610 THRU SN54LS613, 
SN74LS610 THRU SN74LS613 

MEMORY MAPPERS 
02549, JANUARY 1981 

(TIM99610 THRU TIM99613) 
• Expands 4 Address Lines to 12 Address Lines 

• Designed for Paged Memory Mapping 

• Output Latches Provided on 'LS610 and 
'LS611 

• Choice of 3-State or Open-Collector Map 
Outputs 

• Compatible with TMS 9900 and Other 
Microprocessors 

OUTPUTS MAP 

DEVICE LATCHED OUTPUT TYPE 

'LS610 Yes 3-State 

'LS611 Yes Open-Collector 

'LS612 No 3-State 

'LS613 No Open-Collector 

description 

DATA BUSl/O 

MAP OUTPUTS 

SN54LS' ••• J PACKAGE 
SN74LS' ••• JORN PACKAGE 

(TOP VIEW) 

{

DO 7 

D1 

D2 

D3 

D4 

D5 

MM Tl 

{

MOO 14 

MOl 

M02 

M03 

M04 

MOS 

35 MAO 

34 D11} D10 

D9 
DATA BUS 1/0 

DB 

D7 

D6 

28 C(NC)• 

27 M011} M010 

M09 
MAP OUTPUTS 

MOS 

M07 

M06 

ZI ME 

These memory-mapper integrated circuits contain a 
4-line to 16-line decoder, a 16-word by 12-bit RAM, 
16 channels of 2-line to 1-line multiplexers, and other 
miscellaneous circuitry on a monolithic chip. The 
'LS610 and 'LS611 also contain 12 latches with an 

enable control. 0
NOTE: Pin 28 has no internal connection on 'LS612 and 'LS613 

The memory mappers are designed to expand a microprocessor's memory address capability by eight bits. Four bits of 

the memory address bus (see the figure below) can be used to select one of 16 map registers that contain 12 bits each. 
These 12 bits are presented to the system memory address bus through the map output buffers along with the unused 
memory address bits from the CPU. However, addressable memory space without reloading the map registers is the 
same as would be available with the memory mapper left out. The addressable memory space is increased only by 
periodically reloading the map registers from the data bus. 

This configuration lends itself to memory utilization of 16 pages of 2(n-4) registers each without reloading (n = number 

of address bits available from CPU). 

These devices have four modes of operation (read, write, map, and pass). Data may be read from or loaded into the map 
register selected by the register select inputs (RSO thru RS3) under control of R/W whenever chip select (CS) is low. 
The data 1/0 takes place on the data bus DO thru D7. The map operation will output the contents of the map register 
selected by the map address inputs (MAO thru MA3) when CS is high and MM (map mode control) is low. The 'LS612 
and 'LS613 output stages are transparent in this mode, while the 'LS610 and 'LS611 outputs may be transparent or 

latched. When 'C'S and MM are both high (pass mode). the address bits on MAO thru MA3 appear at M08-M011, 
respectively, (assuming appropriate latch control) with low levels in the other bit positions of the map outputs. 

n-4 MEMORY AODRESS BUS 

MEMORY MAPPER 

MAO-MAJ 
CPU 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613 
MEMORY MAPPERS 

functional block diagram (positive logic) 

8 L's FOR MOO-M07 ---,----. 
4 

MAQ-MA3-------1 
RSO-RS3--_,_ ___ _ 

C ME 
I 

ONLY I 
'LS610 I 
& 'LS611 I 
HAVE I 
LATCH I 

I 
I 
I 
I 
I r---, 

----- yc1 I 
~---~ 

s '10 I MOO-M07 

1----1 
R/W----..-----L___/ 

00-011-11-1--+-----e--+--+--t 1
10 I 

L __ J 
M08-M011 

12 

'LS612 & 
'LS613 FEED 
STRAIGHT 
THROUGH 

*'LS610 and 'LS612 have 3-state (\7) map outputs. 
'LS611 and 'LS613 have open-collector (Q) map outputs. 

PIN FUNCTION TABLE 

PIN PIN NAME FUNCTIONAL DESCRIPTION 

7-12, DO thru 011 1/0 connections to data and control bus used for reading from and writing to the map register 

29-34 selected by RSO-RS3 when CS is low. Mode controlled by R/W. 

36,38,1,3 RSO thru RS3 Register select inputs .for 1/0 operations. 

6 R/W Read or write control used in 1/0 operations to select the condition of the data bus. When high, the 

data bus outputs are active for reading the map register. When low, the data bus is used to write into 

the register. 

5 STROBE Strobe input used to enter data into the selected map register during 1/0 operations. 

4 cs Chip select input. A low input level selects the memory mapper (assuming more than one used) for 

an 1/0 operation. 

35, 37, 39, 2 MAO thru MA3 Map address inputs to select one of 16 map registers when in map mode (MM low and CS high). 

14-19, MOO thru M011 Map outputs. Present the map register contents to the system memory address bus in the map mode. 

22-27 In the pass mode, these outputs provide the map address data on M08-M011 and low levels on 

MOO-M07. 

13 MM Map mode input. When low, 12 bits of data are transferred from the selected map register to the map 

outputs. When high (pass mode), the 4 bits present on the map address inputs MAO-MA3 are passed to 

the map outputs M08-M011, respectively, while MOO-M07 are set low. 

21 ME Map enable for the map outputs. A low level allows the outputs to be active while a high input level 

puts the outputs at high impedance. 

28 c Latch enable input for the 'LS610 and 'LS611 (no internal connection for 'LS612 and 'LS613). A 

high level will transparently pass data to the map outputs. A low level will latch the outputs. 

40,20 Vee. GND 5-V power supply and network ground (substrate) pins. 
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TYPES SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613 
MEMORY MAPPERS 

schematics of inputs and outputs 

INPUT/OUTPUT PORTS, D0-011 

1/0 
PORT 

Vee~----~~---~~ 

100 n NOM 20 kn NOM 

TYPICAL OF MAP OUTPUTS ('LS610, 'LS612) 

OUTPUT 

EQUIVALENT OF OTHER INPUTS 

MM: Req = 7 kn. NOM 

RS, STROBE: Req = 9 kn NOM 

CS, RiW; MA: Req = 6 kn nom 

TYPICAL OF MAP OUTPUTS ('LS611, 'LS613) 

--~OUTPUT 

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

Supply voltage, V CC (see Note 1) 
Input voltage: Data Bus 1/0 

7V 
5.5 v 

All other inputs ....................................... _ ... _ . . . . . . . 7 V 
Operating free-air temperature range:SN54LS610 through SN54LS613 ............. _.. . . -55°C to 125°C 

SN74LS610 through SN74LS613 . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS610, SN54LS612, SN74LS610, SN74LS612 
MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS 

recommended operating conditions 

SN54LS610 

SN54LS612 

MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 

High-level output current, lciH 
MO -12 

D -1 

MO 12 
Low-level output current, loL 

D 4 

Width of strobe input pulse, tsLSH 75 

~setup time (~low to strobe low), tcSLSL 20 

R/W setup time (R/W low to strobe !ow), twLSL 20 

RS setup time (RS valid to strobe low), tRVSL 
See 

20 

Data setup time (DO-D11 valid to strobe high), tDVSH 
Figure 1 

75 

CS hold time (Strobe high to CS high), tsHCSH 20 

R/W hold time (Strobe high to R/W high), tsHWH 20 

RS hold time (Strobe high to RS invalid), tsHRX 20 

Data hold time (Strobe high to DO-D11 invalid), tsHDX 20 

Operating free-air temperature,T A -55 125 

SN74LS610 

SN74LS612 UNIT 

MIN NOM MAX 

4.75 5 5.25 v 

-15 
mA 

-2.6 

24 
mA 

8 

75 ns 

20 ns 

20 ns 

20 ns 

75 ns 

20 ns 

20 ns 

20 ns 

20 ns 

0 70 oc 

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

SN54LS610 SN74LS610 

PARAMETER TEST CONDITIONSt SN54LS612 SN74LS612 

MIN TYP:t: MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input cal mp voltage Vee= MIN, 11 =-18mA -1.5 

IQH = -3 mA 2.4 2.4 

VoH 
High-level MO Vee= MIN, V1H=2V, 

IQH =MAX 2 2 
output voltage 

D 
V1L = V1L max 

IQH =MAX 2.4 2.4 

IQL = 12 mA 0.25 0.4 

Low-level 
MO 

Vee= MIN, V1H=2V, IQL = 24 mA 
VoL 

output voltage V1L = V1L max IQL =4 mA 0.25 0.4 
D 

IOL = 8 mA 

lozH 
Off-state output current, Vee= MAX, V1H=2V, 

20 
high-level voltage applied V1L =·v1L max, Vo= 2.7 V 

Off-state output current, MO Vee= MAX, V1H=2V, -20 
lozL 

low-level voltage applied D V1L = V1L max, Vo= 0.4 V -400 

Input current at D V1=5.5V 100 
11 

maximum input voltage All others 
Vee= MAX 

V1=7 V 100 

l1H High-level input current Vee= MAX, V1=2.7V 20 

I IL. Low-level input current Vee= MAX, V1 =0.4 V -0.4 

Short-circuit MO -40 -225 -40 
ios 

output current§ D 
Vee= MAX 

-30 -130 -30 

Outputs high 112 180 

Ice Supply current Vee= MAX Outputs low 112 180 

Outputs at high impedance 150 230 

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

+All typical values are at Vee= 5 V, TA= 25°e. 

TYP:t: 

0.25 

0.35 

0.25 

0.35 

112 

112 

180 

§Note more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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MAX 

0.8 

-1.5 

0.4 

0.5 

0.4 

0.5 

20 

-20 

-400 

100 

100 

20 

-0.4 

-225 

-130 

180 

180 

230 

UNIT 

v 

v 

v 

v 

v 

µA 

µA 

µA 

µA 

mA 

mA 

mA 
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TYPES SN54LS610, SN54LS612, SN74LS610, SN74LS612 
MEMORY MAPPERS WITH 3-STATE MAP OU'fPUTS 

switching characteristics, Vee= 5 V, TA= 25°C, CL= 45 pF to GND 

!.C_SLDV 

tWHDV 

!IDLD.Y. 
tWLDZ 

tcsHDZ 

tELOV 

!.CSHOV 

tMLOV 

tcHOV 

tAVOV1 

tMHOV 

tAVOV2 

tEHOZ 

NOTE 2 

FROM TO 'LS610 'LS612 
PARAMETER 

(INPUT) 
TEST CONDITIONS UNIT 

(OUTPUT) MIN TYP MAX MIN TYP MAX 

Access (enable) time CS.J. D 0-11 28 50 26 50 ns 

Access (enable) time R/Wt D0-11 RL = 2 k.11 20 35 20 35 ns 

Access time RS D 0-11 See Figure 1, 49 75 39 75 ns 

Disable time R/W.J. D 0-11 See Note 2 32 50 30 50 ns 

Disable time CS't D0-11 42 65 38 65 ns 

Access (enable) time Ml:.J. M00-11 19 30 17 30 ns 

Access time est M00-11 56 85 48 85 ns 

Access time ~.j. M00-11 RL = 667 n, 25 40 22 40 ns 

Access time Ct M00-11 See Figure 2, 24 40 ns 

Access time (MM low) MA M00-11 See Note 2 46 70 39 70 ns 

Access time MMt M00-11 24 40 22 40 ns 

Propagation time (MM high) MA M08-11 19 30 13 30 ns 

Disable time Ml:t M00-11 14 25 14 25 ns 

For load circuits and measurement points, see page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC 4112. 

Access times are tested as tPLH and tPHL or tpzH or tpzL· Disable times are tested as tpHz and tPLZ· 

explanation of letter symbols 

This data sheet uses a new type of letter symbol to describe time intervals. The format is: 

where: 

tAB-CD 

subscripts A and C indicate the names of the signals for which changes of state or level or establishment of state 
or level constitute signal events assumed to occur first and last, respectively, that is, at the beginning and end of the 

time interval. 

Subscripts B and D indicate the direction of the transitions and/or the final states or levels of the signals represented 

by A and C, respectively. One or two of the following is used: 

H =high or transition to high 
L = low or transition to low 
V =a valid steady-state level 
X = unknown, changing, or "don't care" level 

Z = high-impedance (off) state. 

The hyphen between the Band C subscripts is omitted when no confusion is likely to occur. For these letter symbols 

on this data sheet, the signal names are further abbreviated as follows: 

SIGNAL B or D 

NAME SUBSCRIPT 

c c 
cs cs 
D0-11 D 

MAO-MA3 A 

MOO-M011 Q 

ME E 

MM M 

R/W w 
RSO-RS3 R 
STROBE s 
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TYPES SN54LS611, SN54LS613, SN74LS611, SN74LS613 
MEMORY MAPPERS WITH OPEN-COLLECTOR MAP OUTPUTS 

recommended operating conditions 

SN54LS611 

SN54LS613 

MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 

High-level output voltage, VoH MO 5.5 

High-level output current, loH D -1 

MO 12 
Low-level output current, lo L 

D 4 

Width of strobe input pulse, tsLSH 75 

CS setup time (CS low to strobe low), tcsLSL 20 

RfiJ setup time (RfiJ low to strobe low), tWLSL 20 

RS setup time (RS valid to strobe low), tRVSL 
See 

20 

Data setup time (DO-Dl 1 valid to strobe high), tDVSH 
Figure 1 

75 

CS hold time (Strobe high to CS high). tsHCSH 20 

R!W hold time (Strobe high to R/W high), tsHWH 20 

RS hold time (Strobe high to RS invalid), tsHRX 20 

Data hold time (Strobe high to DO-Dl 1 invalid), tsHDX 20 

Operating free-air temperature, TA -55 125 

NOTE 2: Voltage values are with respect to network ground terminal. 

SN74LS611 

SN74LS613 UNIT 

MIN NOM MAX 

4.75 5 5.25 v 
5.5 v 

-2.6 mA 

24 
mA 

8 

75 ns 

20 ns 

20 ns 

20 ns 

75 ns 

20 ns 

20 ns 

20 ns 

20 ns 

0 70 oc 

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

SN54LS611 SN74LS611 

PARAMETER TEST CONDITIONSt SN54LS613 SN74LS613 

MIN TYP:I= MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

VoH High-level output voltage D 
Vee= MIN, V1H = 2 V, V1L = V1Lmax, 

2.4 2.4 
loH =MAX 

IOH High-level output current MO Vee= MIN, V1H = 2 V, VoH = 5.5 v 100 

loL = 12 mA 0.25 0.4 
MO 

Vee= MIN, V1H = 2 V, IQL = 24 mA 
VOL Low-level output voltage 

V1L = V1L max loL = 4 mA 0.25 0.4 
D 

loL = 8 mA 

Off-state output 
Vee= MAX, V1H = 2 V, V1L = V1L max, 

lozH current, high-level D 20 

voltage applied 
Vo=2.7V 

Off-state output current, Vee= MAX, V1H = 2 v, 
-400 

lozL low-level voltage applied D Vo= 0.4 V 

Input current at max- D V1=5.5V 100 
11 

imum input voltage All others 
Vee= MAX 

V1=7 v 100 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

l1L Low-level input current Vee= MAX, V1 = 0.4 v -0.4 

las 
Short-circuit output 

D Vee= MAX -30 -130 -30 
current§ 

Outputs high 100 170 

ice Supply current Vee= MAX Outputs low 100 170 

Outputs at high impedance 110 200 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j: All typical values are at V CC= 5 V, TA= 25° C. 

TYP:I= 

0.25 

0.35 

0.25 

0.35 

100 

100 

110 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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MAX 

0.8 

-1.5 

100 

0.4 

0.5 

0.4 

0.5 

20 

-400 

100 

100 

20 

-0.4 

-130 

170 

170 

200 

UNIT 

v 
v 
v 

µA 

v 

µA 

mA 

mA 

mA 
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TYPES SN54LS611, SN54LS613, SN74LS611, SN74LS613 
MEMORY MAPPERS WITH OPEN-COLLECTOR OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°C, CL= 45 pF to GND 

FROM TO 'LS611 'LS613 
PARAMETER TEST CONDITIONS UNIT 

(INPUT) (OUTPUT) MIN TYP MAX MIN TYP MAX 

teSLDV Access (enable) time est D 0-11 31 50 28 50 ns 

tWHDV Access (enable) time A/Wt D 0-11 AL= 2 kn, 23 35 21 35 ns 

tRVDV Access time RS D0-11 See Figure 1, 51 75 47 75 ns 

tWLDZ Disable time A/Wt D0-11 See Note 2 32 50 31 50 ns 

tesHDZ Disable time est D 0-11 41 65 40 65 ns 

tELQV Access (enable) time IVfEt M00-11 21 30 19 30 ns 

tesHOV Access time est M00-11 57 90 53 90 ns 

tMLOV Access time MMt M00-11 RL=667n, 25 40 25 40 ns 

teHOV Access time Ct M00-11 See Figure 2, 30 45 ns 

tAVOV1 Access time (MM low) MA M00-11 See Note 2 47 70 44 70 ns 

tMHQV Access time MMt M00-11 31 50 31 50 ns 

tAVQV2 Propagation time (MM high) MA M08-11 21 30 20 30 ns 

tEHQZ Disable time MEt M00-11 15 25 15 25 ns 

NOTE 2 For load circuits and measurement points, see page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC 4112. 

Access times are tested as tPLH and tPHL or tpzH or tpzL· Disable times are tested as tpHz and tPLZ· 

TIMING DIAGRAMS 

~-t----------f \....._ ___ _ 
"'t-----tCSLSL"-----1••1 .. ~11----'SHCSH----t ... ._I 

STROBE 
"S" 

I I I : t _____ l ______ : _____ f 
I I I 

I ,.._twLSL-tll_...l .. ._-tstsH---t•_.l.,. .. ..__tsHwH-..J 

I I I I I 

I \ 1--------:,...----------------------------------
, 1-----f I 

I l.•Rvst--l 1..-•sHRx--' : 

I I I I 
r-r-rl"x-llr""X'-r""T"'"lrft'------------------------------1--~'---------_,_---------~--------RS I NEW ADDRESS 

"R" ADDRESS VALID I I ADDRESS VALID I I ... ___ v_AL-ID __ _ 

jc.tcstDv-.f 

I 
D0-11 Hi-Z 
"D" 

I j'4twLDZ~ 
I 

---, ---, ---,---, I 
~tDvsH---+-•sHDX~ J.wHD~ J.,tcsHDz....J l.•cstDv....f J-•RvDv~ 

I '------ ·' '-----l OUTPUT OUTPUT 
VALID VALID 

INPUT VALID 

FIGURE 1-WRITE AND READ MODES 
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TYPES SN54LS611, SN54LS613, SN74LS611, SN74LS613 
MEMORY MAPPERS WITH OPEN-COLLECTOR OUTPUTS 

TIMING DIAGRAMS 

.. ~ .. _J 
I 
,......_,CSHQV___., 

I 

~-~-----i~~~~~--/ 
;;;;;; 
"M" 

j4--tMLOV----t 

·~· 1'------....---------"-------'if' 
I I 

--.,f IELQV t4- 14-•EHOZ...., 

I I 

c 
"C" C input end interval tCHOV 

only apply for 'LS610 and 'LS611. 

MA0-3 ADDRESS I ADDRESS ADDRESS 
"A" ....................... ..,1 VALID _____ , __ v_A_Li_D ___________ v_A_Ll_D_ 

I I I 
l.-+-•Avav1--.f 14--•cHav~ .f.-•MHOV~ ~•Avav2--.I 

I I I I I 

I l-------------'-------1,---------1~----~ 
VALID VALID VALID VALID VALID 

VALID VALID VALID 

FIGURE 2-MAP AND PASS MODES 
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TTL 
MSI 

TYPES SN54LS620 THRU SN54LS623. 

• Bidirectional Bus Transceivers in 
High-Density 20-Pin Packages 

o Local Bus-Latch Capability 

• Hysteresis at Bus Inputs Improves 
Noise Margins 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector 
Outputs 

DEVICE OUTPUT LOGIC 

'LS620 3-State Inverting 

'LS621 Open-Collector True 

'LS622 Open-Collector Inverting 

'LS623 3-State True 

description 

These octal bus transceivers are designed for asyn­
chronous two-way communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the A bus 
to the B bus or from the B bus to the A bus depend­
ing upon the logic levels at the enable inputs (GBA 
and GAB). 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the 'LS620 thru 
'LS623 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 
'LS621 and 'LS623 devices or complementary for 
the 'LS620 and 'LS622. 

SN74LS620 THRU SN74LS623 
OCTAL BUS TRANSCEIVERS 

02537, AUGUST 1979 

SN54LS' ... J PACKAGE 
SN74LS' ... JORN PACKAGE 

(TOP VIEW) 

ENABLE 
Vee 

GAB 
ENABLE 

A1 GBA 

A2 B1 

A3 B2 

A4 B3 

A5 B4 

A6 B5 

A7 B6 

A8 B7 

GND B8 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 

GBA GAB 'LS620, 'LS622 'LS621, 'LS623 

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 

H 
B data to A bus, B data to A bus, 

L 
A data to B bus A data to B bus 

H =high level, L = low level 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to network ground terminal. 

Copyright © 1979 by Texas Instruments Incorporated 
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TYPES SN54LS620 THRU SN54LS623, 
SN74LS620 THRU SN74LS623 
OCTAL BUS TRANSCEIVERS 

logic symbols 

'LS620 'LS621 

functional block diagrams (positive logic) 
% 'LS620, % 'LS622 

GBA 

GAB 

Al 

A2 

~ 
TO OTHER SIX 
TRANSCEIVERS 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

INPUT 

Bl 

B2 

TYPICAL OF OUTPUTS OF 
'LS620, 'LS623 

'LS622 

GBA 

GAB 

A1 

A2 

TEXAS INSTRUMENTS 
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% 'LS621, % 'LS623 

~ 
TO OTHER SIX 
TRANSCEIVERS 

'LS623 

Bl 

B2 

TYPICAL OF OUTPUTS OF 
'LS621, 'LS622 

--~OUTPUT 
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TYPES SN54LS620, SN54LS623, SN74LS620, SN74LS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54LS620 SN74LS620 
PARAMETER SN54LS623 SN74LS623 UNIT 

MIN NOM MAX MIN NOM MAX 
Supply voltage, V CC (see Note 1) 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, I nH -12 -15 mA 
Low-level output current, lol 12 24 mA 
Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 1: Voltage values are with respect to network ground terminal. 

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

SN54LS620 SN74LS620 
PARAMETER TEST CONDITIONSt SN54LS623 SN74LS623 

MIN TYP:J: MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.5 

VJK Input clamp voltage V...c..c.= MIN, 11 = -18 mA -1.5 
Hysteresis (VT+ - VT_) A or B input Vee= MIN 0.1 0.4 0.2 

Vee= MIN, loH = -3 mA 2.4 3.4 2.4 
VoH High-level output voltage V1H=2V, 

V1L = V1L max loH =MAX 2 2 

Vee= MIN, loL=12mA 0.25 0.4 
VoL Low-level output voltage V1H=2V, 

VIL= VIL max loL = 24 mA 

lozH 
Off-state output current, Vee= MAX, G at 2 V, 

20 
high-level voltage applied V_a_ = 2.7 V 

lozL 
Off-state output current, Vee= MAX, G at 2 V, 

-400 
low-level voltage applied V_a_ = 0.4 V 

11 
Input current at 1A or B 

Vee= MAX, 
V.J = 5.5 V 0.1 

maximum input voltage [ GBA or GAB V_j = 7 V 0.1 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

IJL Low-level input current V__e_c =MAX, Vi= 0.4 v -0.4 

los Short-circuit output current~ Vee= MAX -40 -225 -40 
1 Outputs high 48 70 

Ice Total supply current [Outputs low Vee= MAX, Outputs open 62 90 
J Outputs at Hi-Z 64 95 

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

+All typical values are at Vee= 5 V, TA= 25°e. 

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

switching characteristics at Vee= 5 V, TA= 25°e 

FROM TO 'LS620 
PARAMETER 

(INPUT) (OUTPUT) 
TEST CONDITIONS 

MIN TYP MAX MIN 
Propagation delay time, A B 6 10 

tPLH low-to-high-level output B A 6 10 
Propagation delay time, A B 

CL=45pF, 
8 15 

tPHL high-to-low-level output B A 8 15 
GBA A 

RL = 667 n, 
31 40 

tpzL Output enable time to low level 
B 31 40 GAB 
A 

See Note 2 
23 40 

Output enable time to high level GBA 
tpzH 

B 23 40 GAB 

Output disable time from low level GBA A 
CL=5pF, 

15 25 
tpLz 

GAB B 15 25 

GBA A 
RL=667.!1, 

15 25 
tpHz Output disable time from high level 

B 
See Note 2 

15 25 GAB 

TYP:J: 

0.4 

3.4 

0.25 

0.35 

48 
62 
64 

'LS623 

TYP 
8 
8 

11 
11 
31 
31 
26 
26 
15 
15 
15 
15 

NOTE 2: For load circuit and voltage waveforms see page 3-11 of "The TTL Da.ta Book for Design Engineers", second edition. 

tPLH Propagation delay time, low-to-high-level output tpzL Output enable time to low level 

tpH L Propagation delay time, high-to-low-level output tPHZ Output disable time from high level 

tpzH Output enable time to high level Output disable time from low level 
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MAX 

0.6 
-1.5 

0.4 

0.5 

20 

-400 

0.1 
0.1 
20 

-0.4 
-225 

70 
90 
95 

MAX 
15 
15 
15 
15 
40 
40 
40 
40 
25 
25 
25 
25 

UNIT 

v 
v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 
mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54LS621, SN54LS622, SN74LS621, SN74LS622 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

SN54LS621 SN74LS621 

PARAMETER SN54LS622 SN74LS622 UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, V CC (see Note 1) 4.5 5 5.5 4.75 5 5.25 v 
High-level output voltage, VoH 5.5 5.5 v 
Low-level output current, loL 12 24 mA 

Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 1: Voltage values are with respect to network ground terminal. 

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

SN54LS621 SN74LS621 

PARAMETER TEST CONDITIONSt SN54LS622 SN74LS622 

MIN TYP+ MAX MIN TYP+ MAX 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.5 0.6 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 -1.5 

Hysteresis (VT+ - VT_) A or B input Vee= MIN 0.1 0.4 0.2 0.4 

loH High-level output current 
Vee= MIN, V1H=2V, 

100 100 
V1L = V1L max, VoH = 5.5 V 

Vee= MIN, loL=12mA 0.25 0.4 0.25 0.4 
Vol Low-level butput voltage V1H=2V, 

V1L = V1L max IOL = 24 mA 0.35 0.5 

11 
Input current at 

Vee= MAX, 
maximum input voltage 

V1=7 v 0.1 0.1 

l1H High-level input current Vee= MAX, Vi= 2.7 v 20 20 

l1L Low-level input current Vee= MAX, V1 = 0.4 v -0.4 -0.4 

Ice Total supply current 
l Outputs high 

Vee= MAX, Outputs open 
48 70 48 70 

l Outputs low 62 90 62 90 

tFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 

:l:All typical values are at Vee= 5 V, TA= 25°e. 

switching characteristics at V cc = 5 V, TA = 25° C 

FROM TO 'LS621 'LS622 
PARAMETER 

(INPUT) (OUTPUT) 
TEST CONDITIONS 

MIN TYP MAX MIN TYP MAX 

Propagation delay time, A B 17 25 19 25 
tPLH 

low-to-high-level output B A 25 19 17 25 

Propagation delay time, A B 
CL= 45 pF, 

16 25 14 25 
tpHL 

high-to-low-level output B A 16 25 14 25 

Output disable time GBA A 
RL=66711, 

23 40 26 40 
tPLH 

from low level GAB B 25 40 28 40 
See Note 2 

Output disable time GBA A 34 50 43 60 
tPHL 

from high level B 39 GAB 37 50 60 

UNIT 

v 
v 
v 
v 

µ.A 

v 

mA 

µ.A 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, Lee4112. 

tpLH Propagation delay time, low-to-high-level input. 

tpH L "" Propagation delay time, high-to-low-level input. 
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TTL 
MSI 

TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 

VOLTAGE-CONTROLLED OSCILLATORS 

• Separate Supply Voltage Pins for Isolation 
of Frequency Control Inputs and Oscillators 
from Output Circuitry 

• Highly Stable Operation over Specified 
Temperature and/or Supply Voltage Ranges 

DEVICE SIMILAR NUMBER COMP'L RANGE 

TYPE TO VCO's ZOUT 
ENABLE 

INPUT 
Rext 

'LS624 'LS324 single yes yes yes 

'LS625 'LS325 dual yes no no 

'LS626 'LS326 dual yes yes no 

'LS627 'LS327 dual no no no 

'LS628 'LS324 single yes yes yes 

'LS629 'LS124 dual no yes yes 

description 

These voltage-controlled oscillators (VCO's) are 
improved versions of the original VCO family: 
SN54LS124, SN54LS324 thru SN54LS327, 
SN74LS124, and SN74LS324 thru SN74LS327. 
These new devices feature improved voltage-to­
frequency linearity, range, and compensation. With 
the exception of the 'LS624 and 'LS628, all of these 
devices feature two independent VCO's in a single 
monolithic chip. The 'LS624, 'LS625, 'LS626 and 
'LS628 have complementary Z outputs. The output 
frequency for each VCO is established by a single 
external component (either a capacitor or a crystal). 

in combination with voltage-sensitive inputs used for 
frequency control .and frequency range. Each device 
has a voltage-sensitive input for frequency control; 
however, the 'LS624, 'LS628, and 'LS629 devices 
also have one for frequency range. (See Figures 1 
thru 6). 

The 'LS628 features two Rexternal pins that can 
offer more precise temperature compensation than its 
'LS624 counterpart. 

no 

no 

no 

no 

yes 

no 

'LS627 (TOP VIEW) 'LS628 (TOP VIEW) 

28 2FREO 
Vee Vee CONTROL 2CX1 

1 8 1 FREQ 1CX1 
Vee CONTROL 

~N~ O~~PUT 

logic: see description 

NC-No internal connection 

8 FREQ Aext 
Vee CONTROL~ 

z 
Vee OUTPUT 

logic: see description 

02501, JANUARY 1980 - REVISED OCTOBER 1980 

SN54LS' ••• J OR W PACKAGE 
SN74LS' .•. J ORN PACKAGE 

'LS624 (TOP VIEW) 

8 FREO 
Vee CONTROL NC 

z 
Vee OUTPUT 

logic: see description 

'LS625 (TOP VIEW) 

2Z 2Y 
Vee OUTPUTOUTPUT 2CX1 

1Z 1Y 
OUTPUT OUTPUT 

logic: see description 

'LS626 (TOP VIEW) 

2Z 2V 2 2 FREQ 1 FREQ 
Vee OUTPUT OUTPUT ENABLE 2CX1 2CX2 CONTROL CONT AOL 

8 fl 
Vee GND 

logic: see description 

'LS629 (TOP VIEW) 
e 2 

Vee Vee RANGE 

2 1 1 1CX1 
'-..r-' RANGE 

FREQUENCY 
CONTROL 

2 2V 
2CX2 ENABLE OUTPUT GND 

ENA~LE oui~r G~D 

logic: see description 

Copyright © 1980 by Texas Instruments Incorporated 
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TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THBD SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 

Figure 3 and Figure 6 contain the necessary information to choose the proper capacitor value to obtain the desired 
operating frequency. 

The devices can also be operated from a crystal by connecting a fundamental series resonant crystal across the Cext 
pins. (Fundamental frequency <20 MHz.) The frequency control should be connected to 5 volts and, where applicable, 
the range control should also be connected to 5 volts. 

A single 5-volt supply can be used; however, one set of supply voltage and ground pins (Vee and Gnd) is provided 
for the enable, synchronization-gating, and output sections, and a separate set ( 8v CC and 8Gnd) is provided for the 
oscillator and associated frequency-control circuits so that effective isolation can be accomplished in the system. For 
operation of frequencies greater than 10 MHz, it is recommended that two independent supplies be used. Disabling 
either VCO of the 'LS625 and 'LS627 can be achieved by removing the appropriate 8Vcc. An enable input is provided 
on the 'LS624, 'LS626, 'LS628 and 'LS629. When the enable input is low the output is enabled: when the enable 
input is high, the internal oscillator is disabled, Y is high, and Z is low. Caution! Crosstalk may occur in the dual devices 
('LS625, 'LS626, 'LS627, and 'LS629) when both VCO's are operated simultaneously. 

The pulse-synchronization-gating section ensures that the first output pulse is neither clipped nor extended. The duty 
cycle of the square-wave output is fixed at approximately 50 percent. 

The SN54LS624 thru SN54LS629 are characterized for operation over the full military temperature range of -55°C to 
125°C; the SN74LS624 thru SN74LS629 are characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH 
ENABLE INPUT 

('LS624, 'LS626, 'LS628, AND 'LS629) 

9 kn NOM 

EQUIVALENT OF EACH FREQUENCY 
CONTROL OR ('LS624, 'LS628, AND 'LS629) 

RANGE INPUT. 

25 kn 

TYPICAL OF ALL OUTPUTS 

Vee 
50n NOM 

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

Supply voltage, V CC (see Notes 1 and 2) 
Input voltage: Enable input+ . . . . 

Frequency control or range input" 
Operating free-air temperature range: SN54LS' Circuits 

SN74LS' Circuits 
Storage temperature range 

•The enable input is provided only on the 'LS624, 'LS626, 'LS628, and 'LS629. 

"'The range input ls provided only on 'LS624, 'LS628, and 'LS629. 

NOTES: 1. Voltage values are with respect to the appropriate ground terminal. 

. 7 v 

. 7 v 
Vee 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 

2. Throughout this data sheet, the symbol V CC is used for the voltage applied to both the V CC and 8 V CC terminals, unless 

otherwise noted. 
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functional block diagram (positive logic) 

G 

cx{-------1 .IUl.. 

FC 
RC 

-----11.___FC 
--.......... --.1--RC 

('LS624, 
'LS628, 
'LS629 only) 

EN 

logic symbols~ 

'LS624 

ose Vee 

(14) 10SC Vee 

10Se GND 
5V 

1Fe 'EN [OSC] 
(6) 1ex1 

RNG RNG y 
! G [> 1ex2 

Fe FC 

ex1 ex 
(8) z ov 2ose Vee 

ex2 ex [OSeJ 
20Se GND 

(1) 
2Fe 

ose GND 2ex1 

2ex2 

'LS627 

! G [> 
1ose Vee 5 V [Osei 

10Se GND O V [Osei 

1Fe Fe 

1ex1 ex 

1ex2 ex 
eX1 

2ose Vee ex2 

20Se GND RX 

2Fe RX 

2ex1 

2eX2 

TEXAS 

TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 

VOLTAGE-CONTROLLED OSCILLATORS 

t-----z 

'LS625 'LS626 

ose vee 

! G [> (71 

5 V [Osei 1Y 5V 

0 V [OSe] 1E'N [Osei 1Y 

FC 1Z 1Fe Fe ! G [> 
ex 1ex1 ex 1Z 

ex 1ex2 ex 

2Y 2Eiii 2Y 

2Fe 
(15) (15) 

2Z 2Z ov 
[OSe] 

(8) 

OSe GND 

'LS628 'LS629 

ose Vee 
ose Vee 

(15) 
(14) 

1 EN 5V 
5V 1 RNG RNG [OSel 

[OSe] 
Fe 1Y (6) 1 Fe 

RNG y 
ex ! G [> 

1eX1 
Fe ! G [> 

(8) 1ex2 ex 
ex z 

2 EN 
ex 

2 RNG 
RX ov 2 Fe 
RX [OSe] 

2ex1 ov 
(1) 2ex2 [Osei 

OSe GND (8) 

OSeGND 
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TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 

recommended operating conditions 

Supply voltage, Vee 

Input voltage at frequency control or range input, V1(freq) or V1(rng)• 

High-level output current, loH 

Low-level output current, loL 

Output frequency, f 0 

Operating free-air temperature, TA 

MIN 

4.5 

0 

1 

-55 

SN54LS' 

NOM MAX 

5 5.5 

5 

-1.2 

12 

20 

125 

SN74LS' 
UNIT 

MIN NOM MAX 

4.75 5 5.25 v 
0 5 v 

-1.2 mA 

24 mA 

1 Hz 

20 MHz 

0 70 oc 

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

PARAMETER TEST CONDITIONSt 
SN54LS' SN74LS' 

MIN TVPt MAX MIN 

V1H 
High-level input 

voltage at enable• 
2 2 

VJL 
Low-level input 

0.7 
voltage at enable• 

V1K Input clamp voltage at enable• Vee= MIN, l1=-18mA -1.5 

VoH High-level output voltage 
Vee= MIN, EN at Vi L max, 

2.5 3.4 2.7 
loH = -1.2 mA, See Note 3 

VOL Low-level output voltage 
Vee= MIN, IOL = 12 mA 0.25 0.4 

EN at V1L max, See Note 3 IOL = 24 mA 

11 
Freq control V1=5 v 50 250 

Input current 
or range• 

Vee= MAX 
V1=1 v 10 50 

Input current 

11 at maximum Enable• Vee= MAX, V1=7 v 0.2 

input voltage 

l1H 
High-level 

Enable• Vee= MAX, V1 = 2.7 v 40 
input current 

Low-level 
Enable• l1L Vee= MAX, VJ= 0.4 V -0.8 

input current 

ios Short-circuit output current§ Vee= MAX -40 -225 -40 

'LS624 20 35 

'LS625 35 55 
Supply current, total into 

Vee= MAX, 
'LS626 35 55 

ice 
Vee and 8 Vee pins 

Enable• = 4.5 V 
'LS627 35 55 

See Note 4 
'LS628 20 35 

'LS629 35 55 

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

:!:All typical values are at Vee= 5 V, TA= 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

•The range input is provided only on the 'LS624, 'LS628, and 'LS629. 

•The enable input is provided only on the 'LS624, 'LS626, 'LS628, and 'LS629. 

TVPt 

3.4 

0.25 

0.35 

50 

10 

20 

35 

35 

35 

20 

35 

UNIT 
MAX 

v 

0.8 v 

-1.5 v 

v 

0.4 

0.5 
v 

250 

50 
µA 

0.2 mA 

40 µA 

-0.8 mA 

-225 mA 

35 

55 

55 
mA 

55 

35 

55 

NOTES: 3. VoH for Y outputs and VoL for Z outputs are measured while enable inputs are connected to ground, with individual 1-kn 
resistors connected from CX1 to Vee and from CX2 to ground. The resistor connections are reversed for testing VoH for Z 

outputs and VoL tor. Y inputs. 

4. For 'LS624, 'LS626, 'LS628, and 'LS629, Ice is measured with the outputs disabled and open. For 'LS625 and 'LS627, Ice is 

measured with oneGVcc =MAX, and with the other 8vcc and outputs open. 
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TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 

VOLTAGE-CONTROLLED OSCILLATORS 

switching characteristics, Vee = 5 V (unless otherwise noted), R L = 667 n, CL = 45 pF, TA = 25 ° C 

to 

PARAMETER TEST CONDITIONS 
'LS624, 'LS628, 'LS629 'LS625, 'LS626, 'LS627 

MIN TYP MAX MIN TYP 

V1(freq) = 5 V, V1(rng) = 0 V 15 20 25 

1 V1(freq) = 0 V, V1(rng) = 5 V 0.7 1.3 
Output frequency Cext = 50 pF 

V1 (freq)= 5 V 7 9.5 

30 

25 

Vl(freq) = 0 V 0.9 

TYPICAL CHARACTERISTICS 

'LS624, 'LS628, 'LS629 
OUTPUT FREQUENCY 

FREQUENCY-CONTROL INPUT VOLTAGE 

Vee= 5 v 
Cext = 50 pf 
Rext = 600 !1 l'LS628) 
TA= 25°C 

I 

'LS624, 'LS628, 'LS629 
OUTPUT FREQUENCY 

Vee= 5 v 

25 Cext = 15 pf 
Rext = 600 n l'LS628) 

I 
::;; t 20 

TA= 25°C 

f1sf-----+---+---+~HL-+---k---+ 

~ 

1.2 

;10f------+---+---+~H£--+-A---+~"'-­ 5101--+--h""--l----A---c~+--~ 
o 
_b 

0 

O'-----'--'---'------''-----"------'--'------'-~,_____. 
o 1 2 3 4 
V1 (freqi-Frequency-Control Input Voftage-V V1(treq)-Frequency-Control Input Voltage-V 

FIGURE 1 

'LS624, 'LS628, 'LS629 
OUTPUT FREQUENCY 

EXTERNAL CAPACITANCE 

I 1 Mf--=',.,.__+-'""-+-"-< 

!.. r: : f------lf--------1-----' ... 

"- 1 k 

0 
100 

0 

1~~~~~~~~~~~~ 

10-11 10-10 10-9 10-8 10-7 10-6 10-5 

Cext-External Capacitance-F 

FIGURE 3 
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FIGURE 2 

MAX 

12 

1.5 

UNIT 

MHz 
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TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 

TYPICAL CHARACTERISTICS 

10 

N 8 
J:: 
~ 

~ 
~ 6 

~ 5 

g_ 4 

8 3 
I 

..? 2 

0 

'LS625, 'LS626, 'LS627 
OUTPUT FREQUENCY 

FREOUENCY·CONTROL INPUT VOLTAGE 

L1 t-V~c J5) 
Cext = 50 pf Z' 

I-TA= 25°C z 
.L'.J 

~ 
~ v 

% v 
0 

Vl(freq)-Frequency-Control Input Voltage-V 

FIGURE 4 

'LS625, 'LS626, 'LS627 
OUTPUT FREQUENCY 

EXTERNAL CAPACITANCE 

30 

'LS625, 'LS626, 'LS627 
OUTPUT FREQUENCY 

FREQUENCY-CONTROL INPUT VOLTAGE 

JcclsJ 
25 f--Cext = 15 pF--+---+-+---+---+---+----< 

~ TA=25°C I ~ 

f 20 I ~lL._ 
f15>--+-+-+----+-V".-v......,,...v--+ i----+-+-_, 

s 10t---t--+--v...LJ~r--+--+--+--i-+-~ 
~~ 

v 
o~~~~~~~~~~-~~ 

0 
V1(freq)-Frequency-Control Input Voltage-V 

FIGURE 5 

ENABLE TIME 

FREQUENCY 

1000 F==f=f=R=fl=ffi===t==ES::E!=m 
>----+--t-+--+-+++++-__.vcc=sv 
t----+--t-+--+-+++++---; TA = 25° C 

J: 1 M f-""""'l-"~~-+--+--+-~ 
:!.. 

u..

1100 k 

- 10kt---+---+----">d--'~.+--+-----I 

0 
1 k 

II 100 0 

10 

1~-~-~-~-~--'-----' 

10-11 10-10 10-9 10-8 10-7 10-6 10-5 

Cext-External Capacitance-F 

10~~~~~~~-~.L.....J.~L..LW.J 

FIGURE 6 

H 
FREQ 
CONT 

H RNG A 

Cext 

VCO 

1 

TYPICAL APPLICATIONS DATA 

--~~~~~ 1,.-~~~~~ 

y 11 .;. M M PHASE 
(or.;. KM) COMPARATOR 

•The range input is provided only on the 'LS624, 'LS628, and 'LS629. 

+The enable input is provided only on the 'LS624, 'LS626, 'LS628, and 'LS629. 

FIGURE A-PHASE-LOCKED LOOP 
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7 10 20 40 70 100 
f0 -0utput Frequency-MHz 

FIGURE 7 

LOW PASS 
FILTER 

Cext 

Cext 

vco 

FREQ 
CONT 
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TYPES SN54LS630,SN 54LS631,SN74LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION 

AND CORRECTION CIRCUITS 
02550 MARCH 1980 

(TIM99630, TIM99631) 
• Detects and Corrects Single-Bit Errors SN54LS' ... J PACKAGE 

SN74LS' ... N PACKAGE 
o Detects and Flags Dual-Bit Errors 

(TOP VIEW) 

• 

• 

Fast Processing Times: 
Write Cycle: Generates Check Word in 

45 ns Typical 
Read Cycle: Flags Errors in 27 ns Typical 

Power Dissipation 600 mW Typical 

DEF 

DBO 

DBl 

DB2 

Vee 
SEF 

Sl 

so 
}coNTROL 

• Choice of Output Configurations: DB3 CBO 
'LS630 ... 3-State 
'LS631 ... Open-Collector 

description 

T.he • LS630 and 'LS631 devices are 16-bit parallel 
error detection and correction circuits (EDACs) in 
28-pin, 600-mil packages. They use a modified 

Hamming code to generate a 6-bit check word from 
a 16-bit data word. This check word is stored along 
with the data word during the memory write cycle. 
During the memory read cycle, the 22-bit words from 
memory are processed by the EDACs to determine if 
errors have occurred in memory. 

DATA 
BITS 

Single-bit errors in the 16-bit data word are flagged and corrected. 

OB4 

OB5 

OB6 

OB7 

OBB 

OB9 

OB10 

OB11 

GND 

CB1 

CB2 

CB3 

CB4 

CB5 

CHECK 

BITS 

DB14 DATA 
DB15} 

DB13 BITS 

DB12 

Single-bit errors in the 6-bit check word are flagged, and the CPU sends the EDAC through the correction cycle even 
though the 16-bit word is not in error. The correction cycle will simply pass along the original 16-bit word in this case 

and produce error syndrome bits to pinpoint the error-generating location. 

Dual-bit errors are flagged but not corrected. These dual errors may occur in any two bits of the 22-bit word from 
memory (two errors in the 16-bit data word, two errors in the 6-bit check word, or one error in each word). 

The gross-error condition of all lows or all highs from memory will be detected. Otherwise, errors in three or more bits 

of the 22-bit word are beyond the capabilities of these devices to detect. 

CONTROL FUNCTION TABLE 

Memory Control Error Flags 
EDAC Function Data 1/0 Check Word 1/0 

Cycle S1 so SEF DEF 

WRITE L L Generate Check Word Input Data Output Check Word L L 

READ L H Read Data & Check Word Input Data Input Check Word L L 

READ H H Latch & Flag Errors Latch Data Latch Check Word Enabled 

Correct Data Word & 
READ H L Output Corrected Data Output Syndrome Bits Enabled 

Generate Syndrome Bits 

Copyright © 1980 by Texas Instruments Incorporated 
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TYPES SN54LS630,SN54LS631,SN74LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

functional block diagram 

LATCH PARITY 
GENERATOR 

c 
CHECK BIT 1/0 
CBOTHRU CB5 

12 

OE 
6 12 ERROR SEF 

BUFFER 
DETECTOR DEF 

OE 
12 

16 
LATCH 

c 
DATA BIT 1/0 
DBO THRU DB15 

16 ERROR ERROR 
BUFFER CORRECTOR DECODER 

OE 

ERROR FUNCTION TABLE 

Total Number of Errors Error Flags 
Data Correction 

16-Bit Data 6-Bit Checkword SEF DEF 

0 0 L L Not Applicable 

1 0 H L Correction 

0 1 H L Correction 

1 1 H H Interrupt 

2 0 H H Interrupt 

0 2 H H Interrupt 

In order to be able to determine whether the data from the memory is acceptable to use as presented to the bus, the 
EDAC must be strobed to enable the error flags and the flags will have to be tested for the zero condition. 

The first case in the error function table represents the normal, no-error condition. The CPU sees lows on both flags. 
The next two cases of single-bit errors require data correction. Although the EDAC can discern the single check bit 
error and ignore it, the error flags are identical to the single error in the 16-bit data word. The CPU will ask for data 
correction in both cases. An interrupt condition to the CPU results in each of the last three cases, where dual errors 

occur. 

error detection and correction details 

During a memory write cycle, six check bits {CBO-C85) are generated by eight-input parity generators using the data 
bits as defined below. During a memory read cycle, the 6-bit check word is retrieved along with the actual data. 
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TYPES SN54LS630,SN 54LS631,SN74LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

CHECKWORD 16-BIT DATA WORD 

BIT 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CBO x x x x x x x x 

CB1 x x x x x x x x 

CB2 x x x x x x x x 

CB3 x x x x x x x x 

CB4 x x x x x x x x 

CB5 x x x x x x x x 

The six check bits are parity bits derived from the matrix of data bits as Indicated by "x" for each bit. 

Error detection is accomplished as the 6-bit check word and the 16-bit data word from memory are applied to internal 
parity generators/checkers. If the parity of all six groupings of data and check bits are correct, it is assumed that no 
error has occurred and both error flags will be low. (It should be noted that the sense of two of the check bits, bits CBO 
and CB 1, is inverted to ensure that the gross-error condition of all lows and all highs is detected.) 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error flag or flags will 
be set high. Any single error in the 16-bit data word will change the sense of exactly three bits of the 6-bit check word. 

Any single error in the 6-bit check word changes the sense of only that one bit. In either case, the single error flag will 
be set high while the dual error flag will remain low. 

Any two-bit error will change the sense of an even number of check bits. The two-bit error is not correctable since the 
parity tree can only identify single-bit errors. Both error flags are set high when any two-bit error is detected. 

Three or more simultaneous bit errors can fool the EDAC into believing that no error, a correctable error, or an uncor­
rectable error has occurred and produce erroneous results in all three cases. 

Error correction is accomplished by identifying the bad bit and inverting it. Identification of the erroneous bit is 
achieved by comparing the 16-bit data word and 6-bit check word from memory with the new check word with one 
(check word error) or three (data word error) inverted bits. 

As the corrected word is made available on the data word 1/0 port, the check word 1/0 port presents a 6-bit syndrome 
error code. This syndrome code can be used to identify the bad memory chip. 

ERROR SYNDROME TABLE 

SYNDROME ERROR CODE 
ERROR LOCATION CBO CB1 CB2 CB3 CB4 CBS 
DBO L L H L H H 
DB1 L H L L H H 
DB2 H L L L H H 
DB3 L L H H L H 
DB4 L H L H L H 
DBS H L L H L H 
DB6 H L H L L H 
DB7 H H L L L H 
DB8 L L H H H L 
DB9 L H L H H L 
DB10 L H H L H L 
OB11 H L H L H L 
OB12 H H L L H L 
OB13 L H H H L L 
OB14 H L H H L L 
OB15 H H L H L L 
CBO L H H H H H 
CB1 H L H H H H 
CB2 H H L H H H 
CB3 H H H L H H 
CB4 H H H H L H 
CBS H H H H H L 
NO ERROR H H H H H H 
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TYPES SN54LS630,SN 54LS631,SN74LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vee---.... 

INPUT. 

TYPICAL OF CB AND DB ('LS630) 

TYPICAL OF DEF AND SEF OUTPUTS 
~~~~--~-Vee 

TYPICAL OF CB AND DB ('LS631) 

--~OUTPUT 

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

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage: SO and Sl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 

CB and DB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS630, SN54LS631 . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS630, SN74LS631 . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

NOTE 1: Voltage Values are with respect to network ground terminal. 

recommended operating conditions 

SN54LS630 SN74LS630 

SN54LS631 SN74LS631 UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 

High-level output current, IQH 
CB or DB, 'LS630 only -1 -1 

DEF or SEF 
mA 

-0.4 -0.4 

High-level output voltage, VQH CB or DB, 'LS631 only 5.5 5.5 v 

Low-level output current, IQL 
CB or DB 12 24 

DEF or SEF 
mA 

4 8 
Setup time, t5u CB or DB to S1t 30 30 ns 
Hold time, th CB or DB after S1 t 15 15 ns 
Operating free-air temperature, TA -55 125 0 70 oc 

tThe upward-pointing arrow indicates a transition from low to high. 
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TYPES SN54LS630,SN54LS631,SrH4LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

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

TEST CONDITIONSt 
SN54LS630 SN74LS630 

PARAMETERS 
TYP+ TYPt 

UNIT 
MIN MAX MIN MAX 

V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.7 0.8 v 
V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 -1.5 v 

CB or DB 
Vee= MIN, 

loH =MAX 2.4 3.3 2.4 3.2 
VoH High-level output voltage V1H = 2 V, v 

DEF or SEF IOH = -400µA 2.5 3.4 2.7 3.4 
VIL= V1Lmin 

loL=12mA 0.25 0.4 0.25 0.4 
CB or DB Vee= MIN, 

loL=24mA 0.35 0.5 
VoL Low-level output voltage V1H=2V, v 

loL =4 mA 0.25 0.4 0.25 0.4 
DEF or SEF V1L = V1L max 

loL = 8 mA 0.35 0.5 

lozH 
Off-state output current, 

CB or DB 
Vee= MAX, Vo=2.7V, 

20 20 µA 
high-level voltage applied SO and S1 at 2 V 

lozL 
Off-state output current, 

CB or DB 
Vee= MAX, 

low-level voltage applied SO and S1 at 2 V 

Vo=0.4V, 
-200 -200 µA 

Input current at maximum CB or DB Vee= MAX, V1=5.5V 0.1 0.1 
11 mA 

input voltage SO or S1 V1H=4.5V V1=7 v 0.1 0.1 

l1H High-level input current Vee= MAX, V1=2.7V 20 20 µA 

l1L Low-level input current Vee= MAX, V1=0.4 v -0.2 -0.2 mA 

Short-circuit output CB or DB -30 -130 -30 -130 
los 

DEF or SEF 
Vee= MAX, mA 

current~ -20 -100 -20 -100 

V CC= MAX, SO and S1 at 4.5 V, 

Ice Supply current All CB and DB pins grounded, 143 230 143 230 mA 

DEF and SEF open 

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

PARAMETER TEST CONDITIONSt 
SN54LS631 SN74LS631 

MIN TYP+ MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

VIK Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

VoH High-level output voltage DEF or SEF 
Vee= MIN, loH = -400 µA, 

2.5 3.4 2.7 
V1H=2V, V1L = V1L max 

loH High-level output current CB or DB 
Vee= MIN, VoH = 5.5 V, 

100 
V1H=2V, V1L = V1L max 

CB or DB Vee= MIN, 
loL = 12mA 0.25 0.4 

loL = 24 mA 
Vol Low-level output voltage V1H=2V, 

IOL =4 mA 
DEF or SEF 

0.25 0.4 
V1L=V1Lmax 

loL = 8 mA 

Input current at CB or DB Vee= MAX, V1=5.5V 100 
11 

maximum input voltage SO or S1 V1H=4.5V V1=7 v 100 

l1H High-level input current Vee= MAX V1 = 2.7 v 20 

l1L Low-level input current Vee= MAX, V1=0.4V -0.2 

los 
Short-circuit output 

DEF or SEF Vee= MAX, -20 -100 -20 
current~ 

Vee= MAX, so and S1at4.5 V, 

Ice Supply current All CB and DB grounded, 113 180 

SEF and DEF open 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°C. 

~Not more than one output should be shorted at a time. and duration of the short circuit should not exceed one second. 
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TYP+ MAX 

0.8 

-1.5 

3.4 

100 

0.25 0.4 

0.35 0.5 

0.25 0.4 

0.35 0.5 

100 

100 

20 

-0.2 

-100 

113 180 

UNIT 

v 
v 
v 

v 

µA 

v 

µA 

µA 

mA 

mA 

mA 
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TYPES SN 54LS63 O,S N 54LS 631,S N74LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

switching characteristics, Vee= 5 V, TA= 25°C, CL= 45 pF 

FROM TO 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) 

tPLH Propagation delay time, low-to-high-level outputO SO at 0 V, S1 at 0 V, 

Propagation delay time, high-to-low-level outputO 
DB CB 

tPHL R L = 667 n, See Figure 1 

Propagation delay time, low-to-high-level output* 
DEF S0at3V, RL = 2 kn, 

tPLH S1t SEF See Figure 1 

Output enable time tc high level# CB, DB 
S1at3 V, RL=667n, 

tpzH so+ 
See Figure 2 

Output enable time to low level# so+ CB, DB 
S1 at3 V, RL=667n, 

tpzL 
See Figure 1 

Output disable time from high level'"' sot CB, DB 
S1 at3 V, RL =667 n, 

tpHz 
See Figure 2 

Output disable time from low level'"' sot CB,DB 
S1at3V, RL =667 n, 

tPLZ 
See Figure 1 

switching characteristics, Vee= 5 V, TA= 25°C, CL= 45 pF, see Figure 1 

FROM TO 
PARAMETER 

(INPUT} (OUTPUT} 
TEST CONDITIONS 

tPLH Propagation delay time, low-to-high level outputO SO at 0 V, S1 at OV, 

tpH L Propagation delay time, high-to-low-level output0 
DB CB 

RL = 667 n 

DEF 
tPLH Propagation delay time, low-to-high-level output* S1t SO at 3 V, RL=2kn 

SEF 

tpH L Propagation delay time, high-to-low-level output# so+ CB,DB S1 at 3 V, RL = 667 kn 

tPLH Propagation delay time, low-to-high-level output• sot CB, DB S1at3V, RL = 667 kn 

OThese parameters describe the time intervals taken to generate the check word during the memory write cycle. 

*These parameters describe the time intervals taken to flag errors during the memory read cycle. 

'LS630 

MIN TYP MAX 

31 45 

45 65 

27 40 

20 30 

24 40 

30 45 

43 65 

31 45 

'LS631 

MIN TYP MAX 

38 55 

45 65 

27 40 

20 30 

28 45 

33 50 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

#These parameters describe the time Intervals taken to correct and output the data word and to generate and output the syndrome error code 

during the memory read cycle. 

'"'These parameters describe the time intervals taken to disable the CB and DB buses in preparation for a new data word during the memory read 

cycle. 

PARAMETER MEASUREMENT INFORMATION 

Vee= 5 v OUTPUT 
OF CIRCUIT 

OUTPUT 
OF CIRCUIT CL= 45 pF 

1 
cL =45pF 

FIGURE 1-0UTPUT LOAD CIRCUIT FIGURE 2-0UTPUT LOAD CIRCUIT 
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TTL 
MSI 

TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High­
Density 20-Pin Packages 

• Hysteresis at Bus Inputs Improves Noise 
Margins 

• Choice of True or Inverting Logic 

o A Bus Outputs are Open-Collector, 
B Bus Outputs are 3-State 

description 

These octal bus transceivers are designed for asyn­
chronous two-way communication between open­

collector and 3-state buses. The devices transmit data 
from the A bus (open-collector) to the B bus (3-state) 

or from the B bus to the A bus depending upon the 
level at the direction control (0 IR) input. The enable 

input (G) can be used to disable the device so the 

buses are isolated. 

FUNCTION TABLE 

CONTROL OPERATION 

INPUTS 
'LS638 'LS639 

G DIR 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H x Isolation Isolation 

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

DEVICE 

'LS638 

'LS639 

A OUTPUT 

Open-Collector 

Open-Collector 

B OUTPUT LOGIC 

3-State Inverting 

3-State True 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF A OUTPUTS 

02636, JANUARY 1981 

SN54LS638 .. J PACKAGE 
SN74LS638 •. J OR N PACKAGE 

(TOP VIEW) 

positive logic: see function table 

SN54LS639 •• J PACKAGE 
SN74LS639 .• JORN PACKAGE 

(TOP VIEW) 

positive logic: see function table 

TYPICAL OF B OUTPUTS 

--~OUTPUT 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 

logic symbols 

'LS638 

G Ci 
DIR DIR (11 

A1 81 A1 

(3) 
A2 82 

(3) 
A2 

(4) (4) 
A3 83 A3 

A4 B4 A4 

(6) (6) 
A5 85 A5 

(7) (7) 
AG 86 AG 

A7 B7 A7 

AS 88 AS 

'LS639 

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

81 

82 

B3 

B4 

85 

86 

87 

88 

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage (DIR or G) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage (A or B) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS638, SN54LS639 . . . . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS638, SN74LS639 . . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output voltage, VoH (A bus) 5.5 5.5 v 
High-level output current, loH (B bus) -12 -15 mA 

Low-level output current, IQL (A or B bus) 12 24 mA 

Operating free-air temperature, TA -55 125 0 70 oe 
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TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 

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

TEST CONDITIONst 
SN54LS' 

PARAMETER 
TYP* MIN MAX MIN 

V1H High-level input voltage 2 2 

VIL Low-level input voltage 0.5 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

Hysteresis (VT+-VT _) Vee= MIN 0.1 0.4 0.2 

loH High-level output current A 
Vee= MIN, V1H = 2 v. Vi L =V1 L max, 

100 
VoH=5.5V 

Vee= MIN, V1H = 2 V, loH = -3 mA 2.4 2.4 
VoH High-level output voltage B 

VIL= V1L max loH =MAX 2 2 

Vee= MIN, V1H = 2 V, loL = 12 mA 0.25 0.4 
Vol Low-level output voltage A or B 

VJL = VJL max IOL = 24 mA 

lozH 
Off-state output current, 

B Vcc=MIN,Gat2V, Vo=2.7V 20 
high-level voltage applied 

JozL 
Off-state output current 

A or B Vee= MIN, G at 2 V, Vo=0.4V ---400 
low-level voltage applied 

Input current at maxi- A or B Vi= 5.5 v 0.1 
11 Vee= MAX 

mum input voltage DIR or G V1=7 V 0.1 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

l1L Low-level input current Vee= MAX, V1 = 0.4 v -0.4 

Short-circuit 
ios 

output current§ 
B Vee= MAX -40 -225 -40 

lccH Supply current, outputs high V cc = MAX, Outputs open 48 70 

lccL Supply current, outputs low Vee= MAX, Outputs open 62 90 

lccz Supply current, outputs off Vee= MAX, Outputs open 64 95 

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

*All typical values are at Vee= 5 V, TA= 25°e. 

SN74LS' 

TYP* 

0.4 

0.25 

0.35 

48 

62 

64 

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

switching characteristics, Vee= 5 V, TA= 25°e, see note 2 

FROM TO 'LS638 'LS639 
PARAMETER 

(INPUT) (OUTPUT) 
TEST CONDITIONS 

MIN TYP MAX MIN TYP 

A B 6 10 8 
tPLH 

B A 17 25 19 

A B 8 15 11 
tPHL 

B A 14 25 16 

tPLH G, DIR A 
CL = 4 5 p F, R L = 66 7 fl 

26 40 23 

tPHL G, DIR A 43 60 34 

tpzH G, DIR B 23 40 26 

tpzL G, DIR B 31 40 31 

tPHZ G, DIR B 15 25 15 

tPLZ G, DIR B 
CL = 5 pF, R L = 667 n 

15 25 15 

MAX 

0.6 

-1.5 

100 

0.4 

0.5 

20 

-400 

0.1 

0.1 

20 

-0.4 

-225 

70 

90 

95 

MAX 

15 

25 

15 

25 

40 

50 

40 

40 

25 

25 

NOTE .2: Load circuit and voltage waveforms are shown on page 3-11 of "The TTL Data Book for Design Engineers", second edition. 

tpLH Propagation delay time, low-to-high-level input. 
tPHL Propagation delay time, high-to-low-level input. 

tpz L Output enable time to low level 

tpzH OutPut enable time to high level 

tpLz Output disable time from low level 

tpHz Output disable time from high level 
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UNIT 

v 
v 
v 
v 

µA 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 

> 
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QJ 
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~ 
Ci 
> .... 
::l 
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0 
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2 

TYPICAL CHARACTERISTICS 

SN54LS' 
INVERTING OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 

•••• - •• - TA = 1 25° C 
---TA=25°C 

1------1-----+--""-' ......... .-..T A = -55° C 

0.5 1.5 

V1-lnput Voltage-V 

FIGURE 1 

SN54LS' 
NONINVERTING OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 

> 
I 

QJ 
Cl 

~ 
Ci 
> .... 
::l 

& 
::l 
0 
I 
0 
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4 

3 

2 

SN74LS' 
INVERTING OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 

••••••••• TA= 70°C 
---TA=25°C 

1------+-----+-...=L------TA=0°C 

0 0.5 1.5 

V1-lnput Voltage-V 

FIGURE 2 

SN74LS' 
NON INVERTING OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 

2 

5~--~---~---~--~ 
T o 5 T o 

·········TA= 125 C 
---TA25°C 

4 1--------4-------1-----....-------------T A = -55° C--1 4 

0 0.5 1.5 2 
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!13 3 
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& 
::l 2 
0 
I 
0 
> 

0 
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V1-lnput Voltage-V 

FIGURE 3 
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TTL 
MSI 

• SN74LS64X-1 Versions Rated at loL 
of 48 mA 

• Bi-directional Bus Transceivers in High­
Density 20-Pin Packages 

• Hysteresis at Bus Inputs Improves Noise 
Margins 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector 
Outputs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between data 

buses. The devices transmit data from the A bus to 
the B bus or from the B bus to the A bus depending 
upon the 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. 

DEVICE OUTPUT LOGIC 
'LS640 3-State Inverting 
'LS641 Open-Collector True 
'LS642 Open-Collector Inverting 

'LS643 3-State True and inverting 
'LS644 Open-Collector True and inverting 
'LS645 3-State True 

FUNCTION TABLE 

CONTROL OPERATION 

INPUTS 'LS640 'LS641 'LS643 

G DIR 'LS642 'LS645 'LS644 

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 

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

absolute maximum ratings 

Same as SN54LS245 and SN74LS245 maximum rat­
ings on page 7-349 of The TTL Data Book for Design 
Engineers, Second Edition. 

TYPES SN54LS640 THRU SN54LS645, 
SN74LS640 THRU SN74LS645 

OCTAL BUS TRANSCEIVERS 
02420, APRIL 1979 

SN54LS640, SN54LS642 .•• J PACKAGE 
SN74LS640, SN74LS642 .•. J OR N PACKAGE 

(TOP VIEW) . 

positive logic: see function table 

SN54LS641, SN54LS645 ••• J PACKAGE 
SN74LS641, SN74LS645 ••• JORN PACKAGE 

(TOP VIEW) 

ENABLE 
vee TI 

positive logic: see function table 

SN54LS643, SN54LS644 ••• J PACKAGE 
SN74LS643, SN74LS644 ••. J OR N PACKAGE 

(TOP VIEW) 

positive logic: see function table 

Copyright© 1979 by Texas Instruments Incorporated 
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TYPES SN54LS640 THRU SN54LS645, 
SN74LS640 THRU SN74LS645 
OCTAL BUS TRANSCEIVERS 

logic symbols 

'LS640 'LS641 'LS642 

DIR DIR DIR 

A1 B1 A1 B1 A1 B1 

A2 B2 A2 B2 A2 B2 

A3 B3 A3 B3 B3 

A4 B4 B4 B4 

AS BS AS AS BS 

AG BG AG BG AG BG 

A7 B7 A7 B7 A7 B7 

AB BB AB BB AB BB 

'LS643 'LS644 'LS645 

DIR DIR DIR 

A1 B1 A1 B1 A1 B1 

A2 B2 A2 B2 
A2 B2 

A3 B3 A3 BJ A3 B3 

B4 B4 A4 B4 

AS BS 
AS BS AS BS 

AG BG BG AG BG AG 

A7 B7 B7 
A7 B7 A7 

AB BB 
AB BB AB BB 
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recommended operating conditions 
SN54LS640 SN74LS640 

SN54LS643 SN74LS643 
PARAMETER 

SN54LS645_ SN74LS645 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee (see Note 1) 4.5 5 5.5 4.75 5 5.25 

High-level output current, loH -12 -15 

Low-level output current, loL 12 24 

Operating free-air temperature, TA -55 125 0 70 

NOTE 1: Voltage values are with respect to the network ground terminaL 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN54LS640 

TEST eONOITIONSt 
SN54LS643 

PARAMETER 
SN54LS645 

MIN TY Pf MAX 

V1H High-level input voltage 2 

V1L Low-level input voltage 0.5 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

Hysteresis (VT+ - VT_) A or B input Vee= MIN 0.1 0.4 

Vee= MIN, loH = -3 mA 2.4 3.4 
VoH High-level output voltage V1H=2V, 

V1L = V1L max loH =MAX 2 

Vee= MIN, loL = 12mA 0.25 0.4 

Vol Low-level output voltage V1H=2V, loL = 24 mA 

V1L = V1L max loL=48mA 

Off-state output current, Vee= MAX, G at 2 V, 
lozH 20 

high-level voltage applied Vo= 2.7 V 

lozL 
Off-state output current, Vee= MAX, G at 2 V, 

-400 
low-level voltage applied Vo= 0.4 V 

Input current at A or B V1=5.5 V 0.1 
11 Vee= MAX 

maximum input voltage DIR orG V1=7 V 0.1 

l1H High-level input current Vee= MAX, V~H=2.7V 20 

l1L Low-level input current Vee= MAX, VJL = 0.4 V -0.4 

las Short-circuit output current~ Vee= MAX -40 -225 

Outputs high 48 70 

Ice Total supply current Outputs low Vee= MAX, Outputs open 62 90 

Outputs at Hi-Z 64 95 

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

fAIJ typical values are at Vee= 5 V, TA= 25°e. 

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

SN74LS640 

,SN74LS643 

SN74LS645 

MIN TYPf MAX 

2 

0.6 

-1.5 

0.2 0.4 

2.4 3.4 

2 

0.25 0.4 

0.35 0.5 

20 

-400 

0.1 

0.1 

20 

-0.4 

-40 -225 

48 70 

62 90 

64 95 

II 

SN74LS640-1 

SN74LS643-1 

SN74LS645-1 

MIN NOM MAX 

4.75 5 5.25 

-15 

48 

0 70 

SN74LS640-1 

SN74LS643-1 

SN74LS645-1 

MIN TYP=I: MAX 

2 

0.6 

-1.5 

0.2 0.4 

2.4 3.4 

2 

0.25 0.4 

0.35 0.5 

0.4 0.5 

20 

-400 

0.1 

0.1 

20 

-0.4 

-40 -225 

48 70 

62 90 

64 95 

UNIT 

v 
mA 

mA 
<l"c 

UNIT 

v 
v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 
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switching characteristics at Vee= 5 V, TA= 25°e 

FROM TO 'LS640, 'LS640-1 'LS643, 'LS643-1 'LS645, 'LS645-1 
PARAMETER 

(OUTPUT) 
TEST CONDITIONS 

(INPUT) MIN TYP MAX MIN TYP MAX MIN TYP MAX 

Propagation delay time, A B 6 10 6 10 8 15 
tPLH 

low-to-high-level output B A 6 10 8 15 8 15 

Propagation delay time, A B 
CL= 45 pf, 

8 15 9 15 11 15 
tPHL 

high-to-low-level output B A 8 15 11 15 11 15 

G,DIR A 
RL = 667 n, 

31 40 32 45 31 40 
tpzL Output enable time to low level 

G,DIR 31 40 45 31 B 32 40 

G,DIR 
See Note 2 

A 23 40 27 40 26 40 
tpzH Output enable time to high level 

G,DIR B 23 40 23 40 26 40 

G,DIR A 15 25 15 25 15 25 
tPLZ Output disable time from low level 

G,DIR 
CL= 5pF, 

B 15 25 15 25 15 25 

G,DIR A 
RL=667.11, 

15 25 15 25 15 25 
tPHZ Output disable time from high level See Note 2 

G,DIR B 15 25 15 25 15 25 

NOTE 2: For load circuits and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, Second Edition. 

schematics of inputs and outputs 

EO.UIVALENT OF EACH INPUT TYPICAL OF OUTPUTS 

Vee ---- Vee 
10 kQ NOM 

INPUT • 1 

OUTPUT 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

cen-1 
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TYPES SN54LS640, SN54LS643, SN54LS645, 
SN74LS640, SN74LS643, SN74LS645 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

SN54LS' 
INVERTING OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 

5 
•••••••• TA= 125°C 
---TA=25°C 

4 1-----+----i-=-=-=.........,.T A= -55° C 

5 

4 

SN74LS' 
INVERTING OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 

1 0 

---------TA= 70 C 
---TA=25°C 
-~--TA= 0°C -

> 
I 

> 
I ··········"'!..t. 

QJ 
Cl 

~ 31-----+-~----1-----+------I 
0 
> 

o~ __ __.. ___ ......._ __ ~--~ 
0 0.5 1.5 2 

V1-lnput Voltage-V 

FIGURE 1 

SN54LS' 
NON INVERTING OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 
5~------.-----.------rl---0---. 

········-TA = 125 C 
---TA25°C 

4 1---------+------~ ...... ~-----T A = -55° C-1 

> 
~ .. ·····:················ .......... . 
Cl i /'! 
~ 31-----1--~-#-'--' ....... ----~ .......... ----..-..-----1 o ., I 

:: ' I 

~ 21--------1-~·-~,~-..sr..--+-f---.-l--+--------i 
0 : ;"! l 
b : • • I 
> I 

:_l .1 
I 
I 

:, I 
0 i-----+----................. +"" - - - .J 

0 0.5 

V1-lnput Voltage-V 

FIGURE 3 

1.5 2 

QJ 
Cl 
re 

:::. 3 
0 
> 
...... 
:::J 
c. 
; 2 
0 
I 
0 
> 

> 
I 

QJ 
Cl 

0 

5 

4 

~ 3 
0 
> 
...... 
:::J 
c. 
; 2 
0 
I 
0 
> 

0 

~-

0 

0 

----~ . rf 
I ~ 

A:-

I \ 
I \ 

~ \ , \ I 
I 
I . l 
I : \ ~ I : I 
I : I 

... : \ I 

0.5 1.5 

Vi-Input Voltage-V 

FIGURE 2 

SN74LS' 
NONINVERTING OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 

T o 
--------TA= 70 C 
---·TA= 25°C 

2 

~TA=0°C _, 

...... . . -....... . -........ 
:f_t--= FT--- F----~ 

I I 
I I I 
I I 

j_ I _A I 
_l !1' l'I' + 

I 
I ! I 

: I 
I I 
I I 

.J 

0.5 1.5 2 

V1-lnput Voltage-V 

FIGURE 4 
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recommended operating conditions 

SN54LS641 SN74LS641 

SN54LS642 SN74LS642 
PARAMETER 

SN54LS644 SN74LS644 

MIN NOM MAX MIN NOM MAX 

Supply voltage, V cc (see Note 1) 4.5 5 5.5 4,75 5 5.25 

High-level output voltage, VoH 5.5 5.5 

Low-level output current, loL 12 24 

Operating free-air temperature, TA -55 125 0 70 

NOTE 1 Voltage values are with respect to network ground terminal. 

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

SN54LS641 

PARAMETER TEST CONDITIONSt 
SN54LS642 

SN54LS644 

MIN TYP:J: MAX 

V1H High-level input voltage 2 

V1L Low-level input voltage 0.5 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 

Hysteresis (VT+ - VT_) A or B input Vee= MIN 0.1 0.4 

loH High-level output current 
Vee= MIN, V1H = 2 V, 

100 
V1L = V1L max, VoH=5.5V 

Vee= MIN, loL = 12 mA 0.25 0.4 

Vol Low-level output voltage V1H=2V, loL = 24 mA 

V1L = V1L max loL = 48 mA 

11 
Input current at 1A or B 

Vee= MAX 
V1=5.5 V 0.1 

maximum input voltage lo1RorG V1=7 V 0.1 

l1H High-level input current Vee= MAX, V1=2.7 V 20 

l1L Low-level input current Vee= MAX, V1 = 0.4 V -0.4 

Outputs high 48 70 

ice Total Supply Current Outputs low Vee= MAX, Outputs open 62 90 

Outputs at Hi-Z 64 95 

tFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 
:j:All Typical values are at Vee= 5 V, TA= 25°e. 

SN74LS641 

SN74LS642 

SN74LS644 

MIN TYP:J: MAX 

2 

0.6 

-1.5 

0.2 0.4 

100 

0.25 0.4 

0.35 0.5 

0.1 

0.1 

20 

-0.4 

48 70 

62 90 

64 95 

SN74LS641-1 

SN74LS642-1 

SN74LS644-1 

MIN NOM MAX 

4.75 5 5.25 

5.5 

48 

0 70 

SN74LS641-1 

SN74LS642-1 

SN74LS644-1 

MIN TYP:J: MAX 

2 

0.6 

-1.5 

0.2 0.4 

100 

0.25 0.4 

0.35 0.5 

0.4 0.5 

0.1 

0.1 

20 

-0.4 

48 70 

62 90 

64 95 

UNIT 
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mA 
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switching characteristics at Vee= 5 V, TA= 25°e 

FROM TO 'LS641, 'LS641-1 'LS642, 'LS642-1 'LS644, 'LS644-1 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) MIN TYP MAX MIN TYP MAX MIN TYP MAX 

Propagation delay time, A B 17 25 19 25 17 25 
tPLH 

low-to-high-level output B A 17 25 19 25 19 25 

Propagation delay time, A B 
CL=45pF, 

16 25 14 25 14 25 
tPHL 

high-to-low-level output B A 16 25 14 25 16 25 

Output disable time G,DIR A 
RL=667i1, 

23 40 26 40 26 40 
tPLH 

from low level G,DIR B 25 40 28 40 25 40 

G,DIR 
See Note 2 

Output enable time A 34 50 43 60 43 60 
tPHL 

from high level G, DIR B 37 50 39 60 37 50 

NOTE 2: For load circuits and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, Second Edition. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS 

Vee ----
10 kQ NOM 

INPUT • 1 

- -~OUTPUT 

Ill 

UNIT 

ns 

ns 

ns 

ns 
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TIL 
LSI 

TYPES SN54LS646 THRU SN54LS649 
SN74LS646 TH RU SN74LS649 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Bidirectional Bus Transceivers/Registers in 
the New JT and NT 24-pin 300-mil Packages 

• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True and Inverting Data Paths 

• Choice of 3-State or Open-Collector Outputs 

DEVICE OUTPUT LOGIC 

'LS646 3-State True 

'LS647 Open-Collector True 

'LS648 3-State Inverting 

'LS649 Open-Collector Inverting 

description 

02581, JANUARY 1981 

SN54LS' ... JT PACKAGE 

SN74LS' .•. JT OR NT PACKAGE 

(TOP VIEW) 

vcc 

SELECT AB CLOCK BA 

ENABLE GAB SELECT BA 

A2 B1 

B2 

B3 

A5 B4 

B5 

A7 

AB B7 

GND BB 

These devices consist of bus transceiver circuits with 3-state or open-collector 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 as the appropriate clock pin goes to a high logic level. Control G 
and direction pins are provided to control the transceiver function. In the transceiver mode, data present at the high-
1mpedance port may be stored in either the A or the B register or in both. The select controls can multiplex stored 

and real-time (transparent mode) data. The direction control determines which bus will receive data when the enable 
control G is active (low). In the isolation mode (control G high), A data may be stored in the 8 register and/or 8 data 

may be stored in the A 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 following examples demonstrate the four fundamental bus-management functions that can be performed with 

the 'LS646, 'LS647, 'LS648, or 'LS649. 

"--..--' 
131 1211 111 123) 121 122) 

DIR G CAB CBA SAB SBA 

L X L 

REAL-TIME TRANSFER 

BUS B TO BUSA 

~ 
131 121) 11) 1231 12) 122) 

G CAB CBA SAB SBA 

L X X 

REAL-TIME TRANSFER 

BUSA TO BUSB 

13) 

DIR 

~ 
121) 111 123) 121 

"G CAB CBA SAB 

H I x 

STORAGE 

L.....r-' 
122) 131 121) 111 123) 121 122) 

SBA 'G CAB CBA SAB SBA 

x x 
L HorL HorL 

H 

TRANSFER 

STORED DATA 

TOA ORB 

PRODUCT PREVIEW Copyright© 1981 by Texas Instruments Incorporated 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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G DIR 

TYPES SN54LS646 THRU SN54LS649, SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS ANO .REGISTERS 

FUNCTION TABLE 

INPUTS DATA 1/0* OPERATION OR FUNCTION 

CAB CBA SAB SBA A1 THRU AB B1 THRU BB 'LS646, 'LS647 'LS64B, 'LS649 

H x Hor L Hor L x x Isolation Isolation 

H x t t x x 
Input Input 

Store A and B Data Store A and B Data 

L L x x x L Real Time B Data to A Bus Real Time B Data to A Bus 

L L X· x H 
Output Input 

Stored B Data to A Bus Stored B Data to A Bus x 
L H x x L x Real Time A Data to B Bus Real Time A Data to B Bus 

L H Hor L ,x H x 
Input Output 

Stored A Data to B Bus Stored A Data to B Bus 

H = high level L =low level X = irrelevant t = low-to-high-level transition 

•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 

'LS646 'LS647 

A1 
B1 

A1 
B1 

A2 A2 

A4 A4 

BS BS 

A& B6 A& 

A7 B7 

BS 

'LS64B 'LS649 

A1 
B1 B1 

A2 A2 

A4 

AS B5 AS B5 

A& A& B6 

A7 B7 A7 B7 

BB BB 

TEXAS INSTRUMENTS 
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TYPES SN54LS646 THRU SN54LS649, SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

functional block diagram (positive logic) 

'LS646, 'LS647 

G 
(21) 

DIR 
(3) 

CBA 23) 

SBA 
(22) 

CAB 
(1) 

SAB 
(2) 

r -10Fs cH°'AN"N"ELs - - - - ---- - --

(4) 

- -, 
I 
I 
I 
I 
I 
I 

~ (20) -!--+--, --B1 

G 

DIR 
CBA 

SBA 

CAB 

SAB 

(3) 
23) 

(22) 

(1) 

(2) 

TO 7 OTHER CHANNELS 

'LS648, 'LS649 

r - 1oFSCHANNELS - - - - ---- - --
1 

I 
I 
I 
I 

(4) l 
A 1 -4-.....,...-+-+-4 

I 
I 
1~-+-<X> 

I 
I 
I 

L-------------------
TO 7 OTHER CHANNELS 

I 
I 
I 
I 
I 
I 
I 

- -J 

--, 
I 
I 
I 
I 
I 
I 

~ (20) 
I B1 

I 
I 
I 
I 
I 
I 
I 

- -J 

schematics of inputs and outputs 

EQUIVALENT OF DIRECTION INPUTS 

EQUIVALENT OF ALL OTHER INPUTS 

A and B: Req = 15 kU NOM 

CAB and CSA: Req = 10 kU NOM 

SAB and SBA: Req = 6 kU NOM 

TYPICAL OF ALL 'LS646, 'LS648 OUTPUTS 

TYPICAL OF ALL 'LS647, 'LS649 OUTPUTS 

--~OUTPUT 
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TYPES SN54LS646, SN54LS648, SN74LS646, SN74LS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 

Supply voltage, V cc (see Note 1) 
Input voltage (control inputs) 
Off-state output voltage (A and B ports) 

Operating free-air temperature: SN54LS646, SN54LS648 
SN74LS646,SN74LS648 

Storage temperature range 

recommended operating conditions 
SN54LS646 

SN54LS648 

MIN NOM MAX 

Supply voltage, Vee (see Note 1) 4.5 5 5.5 

High-level output current, loH -12 

Low-level output current, loL 12 

Width of clock pulse, tw 20 

Setup time, ~u l Bus to clock 20 

Hold time, th J Bus from clock 0 

Operating free-air temperature, TA -55 125 

NOTE 1: All voltage values are with respect to the network ground terminal. 

MIN 

4.75 

20 

20 

0 

0 

7V 
7V 

5.5 v 
-55°C to 125°C 

0°C to 70°C 
-65°C to 150°C 

SN74LS646 

SN74LS648 UNIT 

NOM MAX 

5 5.25 v 
-15 mA 

24 mA 

ns 

ns 

ns 

70 oc 

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

SN54LS646 SN74LS646 

PARAMETER TEST eONDITIONSt SN54LS648 SN74LS648' 

MIN TVP:I: MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.5 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

Hysteresis (Vt+ - VT_), A or B input Vee= MIN 0.1 0.4 0.2 

Vee= MIN, loH = -3 mA 2.4 3.4 2.4 
VoH High-level output voltage V1H = 2 V, 

V1L = V1L max loH =MAX 2 2 

Vee= MIN, loL = 12 mA 0.25 0.4 
VoL Low-level output voltage V1H=2V, 

V1L = V1L max loL = 24 mA 

lozH 
Off-state output current, 

Vee= MAX, Vo= 2.7 V 20 
high-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, Vo= 0.4 V -400 
low-level voltage applied 

Input current at Aor B V1=5.5V 0.1 
11 Vee= MAX 

maximum input voltage All others V1=7 V 0.1 

l1H High-level input current Vee= MAX, V1H = 2.7 V 20 

l1L Low-level input current Vee= MAX, V1L = 0.4 V -0.4 

los Short-circuit output current~ Vee= MAX, Vo= 0 -40 -225 -40 

Outputs high 91 145 

'LS646 
Vee= MAX, 

Outputs low 103 165 
Outputs open 

Outputs at Hi-Z 103 165 
Ice Total supply current 

Outputs high 78 

'LS648 
Vee= MAX, 

Outputs low 86 
Outputs open 

Outputs at Hi-Z 88 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°e. 

TVP:I: 

0.4 

3.4 

0.25 

0.35 

91 

103 

103 

78 

86 

88 

~Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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MAX 

0.6 

-1.5 

0.4 

0.5 

20 

-400 

0.1 

0.1 

20 

-0.4 

-225 

145 

165 

165 

UNIT 

v 
v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 
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TYPES SN54LS646, SN54LS648, SN74LS646, SN74LS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e 

FROM TO 
'PARAMETER<> 

(INPUT) (OUTPUT) 

tPLH 
Clock Bus 

tPHL 

tPLH 
Bus Bus 

tPHL 

tpLH Select, with 
bus input 

tpHL hight 
Bus 

tPLH Select, with 
bus input 

tPHL lowt 

tpzH 
Enable 

tpzL 
Bus 

tpzH 
Direction 

tpzL 

tpHZ 
Enable 

tPLZ 
Bus 

tpHZ 
Direction 

tPLZ 

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

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

tpzH =output enable time to high level 

tpzL = output enable time to low level 

tPHZ =output disable time from high level 

tpLZ =output disable time from low level 

TEST CONDITIONS .. 

RL=667n, 

CL= 45 pF, 

See Note 2 

RL = 667 n, 

CL=5pF, 

See Note 2 

'LS646 

MIN TVP MAX MIN 

15 25 

23 35 

12 18 

13 20 

33 50 

14 25 

26 40 

21 35 

33 55 

42 65 

28 45 

39 60 

23 35 

22 35 

20 30 

19 30 

tThese parameters are measured with the internal output state of the storage register opposite to that of t~e bus input. 

'LS648 

TVP MAX 

15 

26 

25 

23 

36 

36 

27 

27 

30 

38 

24 

35 

23 

22 

23 

19 

NOTE 2: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54LS647, SN54LS649, SN74LS647, SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 

Supply voltage, Vee (see Note 1) .................................. . 
Input voltage (control inputs) ................................... . 
Off-state output voltage (A and B ports) ............................... . 
Operating free-air temperature range: SN54LS647, SN54LS649 ................ . 

SN74LS647, SN74LS649 ........ . 
Storage temperature range 

recommended operating conditions 

SN54LS647 

SN54LS649 

MIN NOM MAX 

Supply voltage, Vee (see Note 1) 4.5 5 5.5 

High-level output voltage, VoH 5.5 

Low-level output current, loL 12 

Width of clock pulse, tw 20 

Setup time, tsu I Bus to clock 20 

Hold time, th J Bus from clock 0 

Operating free-air temperature, TA -55 125 

NOTE 1: All voltage values are with respect to the network ground terminal. 

MIN 

4.75 

20 

20 

0 

0 

7V 
7V 

5.5 v 
-55°e to 125°e 

-0°e to 70°e 
-65°eto 150°e 

SN74LS647 

SN74LS649 UNIT 

NOM MAX 

5 5.25 v 
5.5 v 
24 mA 

ns 

ns 

ns 

70 oc 

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

SN54LS647 SN74LS647 

PARAMETER TEST CONDITIONst SN54LS649 SN74LS649 

MIN TYP+ MAX MIN TY Pt MAX 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.5 0.6 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 -1.5 

Hysteresis (Vt+ - VT_), A or B input Vee= MIN 0.1 0.4 0.2 0.4 

loH High-level output current 
Vee= MIN, V1H=2V, 

100 100 
V1L=V1Lmax, VoH=5.5V 

Vee= MIN, loL=12mA 0.25 0.4 0.25 0.4 

VoL Low-level output voltage V1H=2V, 

V1L=V1Lmax loL = 24 mA 0.35 0.5 

Input current at A or B V1=5.5V 0.1 0.1 
11 Vee= MAX, 

maximum input voltage All others V1=7 V 0.1 0.1 

l1H High-level input current Vee= MAX, V1=2.5V 20 20 

l1L Low-level input current Vee= MAX, V1=0.4V -0.4 -0.4 

Vee= MAX, Outputs high 79 130 79 130 
'LS647 

Outputs open Outputs low 94 150 94 150 
Ice Total Supply Current 

Vee= MAX, Outputs high 76 76 
'LS649 

Outputs open Outputs low 90 90 

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

:j: Al I Typical values are at V CC = 5 V, TA = 25° C. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

UNIT 

v 
v 
v 
v 

µA 

v 

mA 

µA 

mA 

mA 
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TYPES SN54LS647, SN54LS649, SN74LS647, SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPLH 
Clock Bus 

tPHL 

tPLH 
Bus Bus 

tPHL 

tPLH Select, with 
bus input 

tPHL hight 
Bus 

tPLH Select, with 
bus input 

tPHL lowt 

tPLH 
Enable 

tPHL 
Bus 

tPLH 
Direction 

tPHL 

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

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

TEST CONDITIONS 

RL=667n, 

CL=45pF, 

See Note 2 

'LS647 'LS649 

MIN TYP MAX MIN TYP 

22 35 24 

28 45 26 

17 26 23 

18 27 23 

39 60 42 

19 30 36 

33 50 36 

29 45 27 

25 40 25 

33 50 35 

23 35 32 

25 40 29 

tThese parameters are measured with the internal outputs state of the storage register opposite to that of the bus input. 

MAX 

NOTE 2: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54LS651,SN54LS652,SN74LS651,SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

• Bidirectional Bus Transceivers/Registers in 
the New JT and NT 24-pin 300-mil Packages 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True and Inverting Data Paths 

0 3-State Outputs Drive Bus Lines Directly 

description 

D2637, JANUARY 1981 

SN54LS' ... JT PACKAGE 

SN74LS' ... JT OR NT PACKAGE 

(TOP VIEW) 

CLOCK AB Vee 

SELECT AB CLOCK BA 

SELECT BA 

Bl 

B2 

B3 

BS 

A7 B6 

B7 

BS 

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 as the appropriate clock pin goes to a high logic level. Independent enable pins 
are provided to control the transceiver function. In the transceiver mode, data present at the high-impedance port 
may be stored in either the A or the B register or in both. The select controls can multiplex stored and real-time 
(transparent mode) data. The enable pins can control the direction of data in the transceiver modes, disable all bus 
outputs (leaving the inputs active) for isolation, or enable the bus outputs in a data swap operation. Data can still 
be stored in the isolation mode. The buses may be driven simultaneously from storage. 

The following examples demonstrate the four fundamental bus-management functions that can be performed with the 
'LS651 or 'LS652. 

Ill 1211 111 l2ll 121 1221 
GAB GBA CAB CBA SAB SBA 

L L X L 

REAL-TIME TRANSFER 
BUSB TO BUSA 

131 1211 111 l2ll 121 1221 
GAB GBA CAB CBA SAB SBA 

H H L 

REAL-TIME TRANSFER 
BUSA TO BUSB 

Ill 1211 111 1231 121 1221 
GAB GBA CAB CBA SAB SBA 

L 

STORAGE 

Ill 1211 111 l2ll 121 1221 
GAB GBA CAB CBA SAB SBA 

L Hort Horl H H 

TRANSFER 
STORED DATA 

TO A AND/ORB 

PRODUCT PREVIEW Copyright© 1981 by Texas Instruments Incorporated 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54LS651,SN54LS652,SN74LS651,SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

FUNCTION TABLE 

INPUTS DATA 1/0* OPERATION OR FUNCTION 

GAB -GBA -CAB-CBA- SAB SBA- -A1 THRU AB 81 THRU BB 'LS651 'LS652 - -

L H Hor L Hor L x x Isolation Isolation 

L H t t x x 
Input Input 

Store A and B Data Store A and B Data 

L L x x x L Real Time B Data to A Bus Real Time B Data to A Bus 

L L x Hor L x H 
Output Input 

Stored B Data to A Bus Stored B Data to A Bus 

H H x x L x Real Time A Data to B Bus Real Time A Data to B Bus 

H H Hor L H x 
Input Output -

Stored A Data to B Bus x Stored A Data to B Bus 

H Output Output 
Stored A Data to B Bus and Stored A Data to B Bus and 

H L Hor L Hor L H -
Stored B Data to A Bus Stored B Data to A Bus 

H = high level L =low level X = irrelevant t = low-to-high-level transition 

•The data output functions may be enabled or disabled by various signals at the GAB and G BA 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 
'LS651 

'LS652 

functional block diagram (positive logic) 

i!BA (21) 
'LS651 

GAB 
CBA...!!;;::!.-----+---------iIJ»-----lt-i 
SBA...!!;;~----+----ill>...-C>i 

CAB 
SAB--:.'-'---+---+-i!DC>+'~~ 

TO 7 OTHER CHANNELS 

'LS652 

GBA -'1-
21

-'-1---<i ">-. 

---;.1._.-B1 

I 
I 
I 
I 
I 
I 

- _J 

GAB_;,,;(J~) ___ C>-i-----------, 
CBA....:..::.:;.:._----+--------IJP<>----t--i 
SBA~~----t----1JDO.-.~>i 

CAB 
SAB_..;.-'--+---t-iIP< .... ~>--, 

TO 7 OTHER CHANNELS 

TEXAS INSTRUMENTS 
INCORPORATED 
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--+--'-1._.-B1 

I 
I 
I 
I 
I 
I 

- _J 
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TYPES SN54LS651,SN54LS652,SN74LS651,SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 

Supply voltage, V cc (see Note 1) 
Input voltage (control inputs) ........ . 
Off-state output voltage (A and B ports) 
Operating free-air temperature: SN54LS651, SN54LS652 

SN74LS651,SN74LS652 
Storage temperature range 

recommended operating conditions 

Supply voltage, Vee (see Note 1 I 
High-level output current, loH 

Low-level output current, loL 

Width of clock pulse, tw 

Setup time, !s_u J Bus to clock 

Hold time, th J Bus from clock 

Operating free-air temperature, TA 

NOTE 1: All voltage values are with respect to the network ground terminal. 

SN54LS651 

SN54LS652 

MIN NOM MAX 

4.5 5 5.5 

-12 

12 

20 

20 

0 

-55 125 

MIN 

4.75 

20 

20 

0 

0 

7V 
7V 

5.5 v 
-55°C to 125°C 

0°C to 70°C 
-65°C to 150°C 

SN74LS651 

SN74LS652 UNIT 

NOM MAX 

5 5.25 v 
-15 mA 

24 mA 

ns 

ns 

ns 

70 oc 

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

SN54LS651 SN74LS651 

PARAMETER TEST CONDITIONSt SN54LS652 SN74LS652 

MIN TYP:t: MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.5 

V1K Input clamp voltage Vee= MIN, l1=-18mA -1.5 

Hysteresis (Vt+ - VT _I, A or B input Vee= MIN 0.1 OA 0.2 

Vee= MIN, loH = -3 mA 2.4 3.4 2.4 
VoH High-level output voltage V1H = 2 V, 

V1L = V1Lmax loH =MAX 2 2 

Vee= MIN, IOL = 12 mA 0.25 0.4 
Vol Low-level output voltage V1H = 2 V, 

V1L = V1L max loL = 24 mA 

lozH 
Off-state output current, 

high-level voltage applied 
Vee= MAX, Vo= 2.7 V 20 

lozL 
Off-state output current, 

Vee= MAX, Vo=0.4V -400 
low-level voltage applied 

Input current at Aor B V1=5.5V 0.1 
11 Vee= MAX 

maximum input voltage All others V1=7 V 0.1 

l1H High-level input current Vee= MAX, V1H=2.7V 20 

llL Low-level input current Vee= MAX, V1L=0.4V -0.4 

los Short-circuit output current~ Vee= MAX, Vo =O -40 -225 -40 

Outputs high 78 

'LS651 
Vee= MAX, 

Outputs low 86 
Outputs open 

Outputs at Hi-Z 88 
Ice Total supply current 

Outputs high 91 

'LS652 
Vee= MAX, 

Outputs low 103 
Outputs open 

Outputs at Hi-Z 103 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j: All typical values are at V CC = 5 V, TA = 25° C. 

TYP:t: 

0.4 

3.4 

0.25 

0.35 

78 

86 

88 

91 

103 

103 

~Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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MAX 

0.6 

-1.5 

0.4 

0.5 

20 

-400 

0.1 

0.1 

20 

-0.4 

-225 

UNIT 

v 
v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 

• 
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TYPES SN54LS651,SN54LS652,SN74LS651,SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e 

- - _FROM TO 
-PARAMETER° - - - - - - - - -

(INPUT) (OUTPUT) 

tPLH 
Clock Bus 

tPHL 

tPLH 
Bus Bus 

tPHL 

tPLH Select, with 
bus input 

tpHL hight 
Bus 

tPLH Select, with 
bus input 

tPHL lowt 

tpzH 
Enable GBA A Bus 

tpzL 

tpzH 
Enable GAB B Bus 

tpzL 

tpHZ 
Enable G'BA A Bus 

tPLz 

tpHz 
Enable GAB B Bus 

tpLz 

tPLH =propagation delay time, low-to-high-level output 
tpH L =propagation delay time, high-to-low-level output 
tpz H =output enable time to high level 
tpz L = output enable time to low level 
tpHz =output disable time from high level 
tpLz =output disable time from low level 

- TEST CONDITIONS 

RL=667n., 

CL= 45 pF, 

See Note 2 

RL=667.11., 

CL=5pF, 

See Note 2 

'LS651 'LS652 

MIN TYP MAX MIN TYP MAX 

15 15 

26 23 

15 15 

23 15 

36 33 

36 15 

27 26 

27 21 

24 28 

35 39 

30 33 

38 42 

23 23 

19 19 

23 23 

22 22 

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 

schematics of inputs and outputs 

EQUIVALENT OF GAB INPUTS EQUIVALENT OF ALL OTHER INPUTS 

A and 8: Req = 15 k.11. NOM 
GSA, CAB and CSA: Req = 10 k.11. NOM 

SAS and SBA: Req = 6 k.11. NOM 

TEXAS INSTRUMENTS 
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TYPICAL OF ALL OUTPUTS 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

02351, APRIL 1977 - REVISED JANUARY 1981 

'LS668 ... SYNCHRONOUS UP/DOWN DECADE COUNTERS 
'LS669 ... SYNCHRONOUS UP/DOWN BINARY COUNTERS 

Programmable Look-Ahead Up/Down 
Binary/Decade Counters 

• Fully Synchronous Operation for Counting 
and Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Fully Independent Clock Circuit 

• Buffered Outputs 

TYPICAL MAXIMUM 
TYPICAL 

CLOCK FREQUENCY 
POWER TYPE 

COUNTING COUNTING 
DISSIPATION 

UP DOWN 

'LS 668, 'LS669 35 MHz 35 MHz 100mW 

description 

SERIES SN54LS' ... J OR W PACKAGE 
SERIES SN74LS' •.. JORN PACKAGE 

(TOP VIEW) 

U/D Vee 

eLK ReO 

A QA 

B Os 

e Oe 

D Oo 

EN P ENT 

GND LOAD 

These synchronous pre settable counters feature an internal carry look ·ahead for cascading in high-speed counting 
applications. The 'LS668 are decade counters and the 'LS669 are 4-bit binary counters. Synchronous operation 
is provided by having all flip·flops clocked simultaneously so that the outputs change coincident with each otlier 

when so instructed by the count-enable inputs and internal gating. This mode of operation helps eliminate the output 

counting spikes that are normally associated with asynchronous (ripple-clock) counters. A buffered clock input 
triggers the four master- slave flip-flops on the rising (positive-going) edge of the clock waveform. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry 

allows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at 

the load input disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 

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 carry output. Both count enable 

inputs (P and Tl must be low to count. The direction of the count is determined by the level of the up/down input. 

When the input is high, the counter count!: up; when low, it counts down. Input Tis fed forward to enable the carry 

output. The carry output thus enabled will produce a low-level output pulse with a duration approximately equal to the 

high portion of ttie OA output when counting up and approximately equal to the low portion of the OA output when 

counting down. This low-level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the 
enable P or T inputs are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize 

transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (enable P, enable T, load, up/down) 

that will modify the operating mode have no effect 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 'LS668 and 'LS669 are completely new designs. Compared to the original 'LS168 and 'LS169, they feature 

0-nanosecond minimum hold time, reduced input currents llH and llL• and all buffered outputs. 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS668, SN54LS669, SN74LS 668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

functional block diagrams 
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TYPES SN54LS668,SN74LS668 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

'LS668 DECADE COUNTERS 

logic symbol 

typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven 

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

3. Inhibit 

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

LOAD~ 

A_j 
I 
L 

B _J I 
DATA 

L-. 

INPUTS 

c _J I 
L 

D r 

CLOCK 

U/D __ J 

p AND T ! ... ______________ ___. 
I 
I 
I I: 

09 ----:--Tl : 
- __ ...J I .... ---------- ! 

I I 
0 c ----;--Tl I 

___ ...J I "'"i-----------------------------------~----.., ,, 
aD ____ L__jJ L___ 

II 
RCO ----, I I 

___ ...J I I 

: 7 I I 8 
LJ 

9 0 

I 
I 

2 2 2 

I I .. 1.---COUNT UP ---·l-1NHIBIT--I 

~ 
LOAD 

TEXAS INSTRUMENTS 
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1--- COUNT DOWN -----
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TYPES SN54LS669, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

'LS669 BINARY COUNTERS 

typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

DATA 
INPUTS 

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 

A_j 

c _J 

D _J 

.-­
L--

r-

,-­
L--.-­
L--

CLOCK 

U/D --i __ J I I 
I 

PANO T , ____ ,_: __________ _ 
I 
I 

I 
I 
I I 

I 
---, I 

OB_ - _L_j_J 

o
0 

- - I 
- _ _J 

I 
I 

RCO ---, LJ I 

--~ I I 13 14 15 0 2, 2 I 2 

I ... ,.,___ __ COUNT UP--1- INHIBIT-I 

~ 
LOAD 

TEXAS INSTRUMENTS 
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logic symbol 

L_ 

LJ 
0 15 14 13 

.,., • ..._ __ COUNT DOWN-----
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TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

REVISED JANUARY 1981 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VeeO 
Req 

INPUT 

Load: Req = 10 kr1 NOM 

Data: Req = 25 k!2 NOM 

Clock, Enable P, T, U/D: Req = 20 kH NOM 

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

Supply voltage, Vee (see Note 1) 
Input voltage 
Operating free-air temperature range: 

Storage temperature range 

SN54LS668, SN54LS669 
SN74LS668,SN74LS669 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

Supply voltage, Vee 

Hiqh-level output current, lo H 

Low-level output current, loL 

Clock frequency. f clock 

Width of clock pulse, tw(clock) (high or low) (see Figure 1) 

Data inputs A, B, C, D 

Setup time, tsu (see Figure 1) 
Enable P or T 

LOAD 

U/D 

Hold time at any input with respect to clock, th (see Figure 1) 

Operating free-air temperature, TA 

SN54LS668 

SN54LS669 

MIN NOM MAX 

4.5 5 5.5 

-400 

4 

0 25 

20 

20 

35 

25 

30 

0 

-55 125 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

7V 
7V 

-55°eto 125°e 
0°e to 70°e 

-65°e to 150°e 

SN74LS668 

SN74LS669 UNIT 

MIN NOM MAX 

4.75 5 5.25 v 
-400 µA 

8 mA 

0 25 MHz 

20 ns 

20 

35 
ns 

25 

30 

0 ns 

0 70 oc 

• 

183 



184 

TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

electrical characteristics ovet· recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 

V1H High-level input voltage 

V1L Low-level input voltage 

V1K Input clamp voltage 

VoH High-level output voltage 

VoL Low-level output voltage 

11 

Input current 

at maximum 

input voltage 

High-level 

input current 

Low-level 

input current 

A, B, C, D, P, U/D 

Clock, T 

LOAD 

A, B, C, D, P, U/D 

Clock, T 

LOAD 

A, B, C, D, P, U/D 

Clock, T 

LOAD 

los Short-circuit output current§ 

TEST CONDITIONSt 

Vee= MIN, 11 = -18 mA 

Vee= MIN, 

V1L = V1L max, IOH = -400 µ.A 

SN54LS668 

SN54LS669 

MIN TYPt MAX 

2 

0.7 

-1.5 

2.5 3.4 

SN74LS668 

SN74LS669 

MIN TYPt MAX 

2 

0.8 

-1.5 

2.7 3.4 

UNIT 

v 
v 
v 

v 

Vee= MIN, l IOL = 4 mA 0.25 0.4 0.25 
V1 H = 2 V • l~------t----------~--------t 

0.4 
v 

V1L=V1Lmax loL=8mA 0.35 0.5 

Vee= MAX, V1 = 7 V 

Vee= MAX, 

Vee= MAX, V1 = 0.4 V 

Vee= MAX -20 

0.1 

0.1 

0.2 

20 

20 

40 

-0.4 

-0.4 

-0.8 

-100 -20 

0.1 

0.1 mA 

0.2 

20 

20 µA 

40 

-0.4 

-0.4 mA 

-0.8 

-100 mA 

Ice Supply current Vee= MAX, See Note 2 20 34 20 34 mA 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V CC = 5 V, TA = 25°C. 

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

NOTE 2: lcc is measured after applying a momentary 4.5 V, then ground, to the clock input with all other inputs grounded and the outputs 
open. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER~ 
FROM 

(INPUT) 

fmax 

tPLH 
Clock 

tPHL 

tPLH 
Clock 

tPHL 

tPLH 
Enable f 

tPHL 

tPLHo 
U/D 

tPHLo 

~ fmax =Maximum clock frequency 
tpLfi =propagation delay time, low-to-high-level output. 

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

TO 

(OUTPUT) 

RCO 

Any 

Q 

RCO 

RCO 

TEST CONDITIONS MIN TYP MAX UNIT 

25 32 MHz 

26 40 
ns 

CL=15pF, 
40 60 

18 27 
RL = 2 kn, ns 

18 27 
See Figures 2 and 3 

11 17 
ns 

29 45 

22 35 
ns 

26 40 

0 Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the 

logic level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output 

transition will be in phase. If the count is maximum (9 for 'LS668 or 15 for 'LS669 ), the ripple carry output will be out of phase. 
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CLOCK 

TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

PARAMETER MEASUREMENT INFORMATION 
1-- tw(clock) ~ 
I 14- tw(clock) ~ 

I I I 
I I 

____ 3v 

Vref 

I I 
I 1---0V 

..._ tsu -.I 14"--- tsu --.J
1 

I 
I (active state) 1.- th --.i (inactive state) I I 

~-Vr-ef __ ..,J ___ l"~ ---t--------~---:: 
,.- tsu -1.-- th -1 ~ I 

DATAINPUTS ___ _,fiv,., \: ~ef-- --,I:--------11---3 v 
A, B, C, and D 

ov 
I I 

I 
_.J th~ 

ENABLE P or 

ENABLE T 
: :F· ov 

! i _v:'_ JV 

U/D 

I.­
I 

I I 
tsu ....., . !.- tsu -; 

~th I ri-th 
I I I 3V 

X2~--- \"' Fov 
I 

_______________ fv .. , 
VOLTAGE WAVEFORMS 

NOTES: A. The input pulses are supplied by a generator having the following characteristics: PAR<:;; 1 MHz, duty cycle<:;; 50%, Zout"' 50 U; 
tr ,:;; 15 ns, lf <:;; 6 ns. 

B. Vref = 1.3 V. 

FIGURE 1-PULSE WIDTHS, SETUP TIMES, HOLD TIMES 

,, 3V 

ENABLET l\ ... V-re_f ______________________ /f "'_ ----- -ov 

I 
14---tPHL ~ I---- tPLH --.I 

I I 
--------------~ I I VoL 

ACO \v,., /v,., ---VoH 

VOLTAGE WAVEFORMS 
NOTES: A. The input -pulse is supplied by a generator having the following characteristics: PAR< 1 MHz, duty cycle<:;; 50%, Zout"" 50 .n; 

tr<:;;15ns,tt<6ns, 

B. tPLH and tPHL from enable T input to ripple carry output assume that the counter is at the maximum count (QA and o 0 high 
for 'LS668, all Q outputs high for 'LS669). 

C. Vref = 1.3 V. 
D. Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum 

count. As the logic level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0) the 
ripple carry output transition will be in phase. If the count is maximum (9 for 'LS668, or 15 for 'LS669) the ripple carry 

output will be out of phase. 

FIGURE 2-PROPAGATION DELAY TIMES TO CARRY OUTPUT 
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TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

PARAMETER MEASUREMENT INFORMATION 

l..tw(clock) ..I 
I I 
I 

CLOCK Vref Vref 

1.-.l.-- tPLH 1 .... ~--41oL' - tpH L 
I (measure at tn+1l I I (measure at tn+2l 

OUTPUT 

QA 

I 
I 

I 
lto1•--•ot-l-tPHL I• 11 tPLH 
I I (measure at tn+4l I (measure at tn+2l 

I 
--------------~ I VoH 

~~s---l:_'_ - - - - --VOL 

OUTPUT 

Os 

OUTPUT 

Oc 

OUTPUT 

Oo 

,. ·1 tPHL 

I 

I .. ·--· .... •-tPHL ,. •I tPlH 
I : (measure at tn+8l I (measure at tn+41 

~SP----~"':_'_ - - - - - - Vol 

I• ·1 tPHl ,. 
I I 

(measure at tn+lO 
or tn+16l 

--••t-j - tplH 
(measure at tn+8l S.,., 

Vref 

s 
I VoH 

,._ _____ lv,,, ------ vol 

'· •I tPLH 
I (measure at tn+lO 

or tn+16l (See Note Bl 

..... ----------------------------- VoH 

- - - - - - - - - - Vol 

UP-COUNT VOLTAGE WAVEFORMS 

NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR ~ 1 MHz, duty cycle~ 50%, Zout"" 50 n, 
tr~ 15 ns, tf ~ 6 ns, Vary PRR to measure fmax· 

B. Outputs Oo and carry are tested at tn+10 for the 'LS668, and at tn+ 16 for the 'LS669, where tn is the bit-time when all outputs 
are low. 

C, Vref = 1,3 V, 

FIGURE 3-PROPAGATION DELAY TIMES FROM CLOCK 
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TTL 
LSI 

TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES 

WITH 3-STATE OUTPUTS 
02638, JANUARY 1981 

• 4-Bit Universal Shift Registers/Latches SN54LS671, SN54LS672 •• J PACKAGE 
SN74LS671, SN74LS672 .• J OR N PACKAGE 

• Multiplexed Outputs for Shift Register 
or Latched Data 

• Choice of Direct SR Clear ('LS671) or Syn­
chronous SR Clear ('LS672) 

• 3-State Outputs Drive Bus Lines Directly 

• Expandable to Any Word Length 

description 

SR SER 
SeK 2 

A 3 
B 4 
e 5 
D 6 

SL SER 7 
SCLR 8 
ReK 9 
GND 10 

20 Vee 
19 eAse 
18 QA 
17 Os 
16 Oe 
15 Oo 
14 so 
13 S1 
12 'G 
11 R/S 

The 'LS671 and 'LS672 each contain a 4-bit universal shift register (similar to the 'LS194A) and a 4-bit storage register 
(similar to the 'LS175) multiplexed to a 3-state output stage (similar to the 'LS258). The user has the option of selec­
ting the shift or storage register via the register/shift select input R/S. The 'LS671 has a direct-overriding shift register 
clear while the 'LS672 features a synchronous shift register clear. The shift register has four distinct modes of opera­
tion, namely: 

Inhibit clock (do nothing) 
Shift right (in the direction QA toward Oo) 
Shift left (in the direction Go toward QA) 
Parallel (broadside) load 

A cascade output for the shift register is provided so that full shift register functionality is provided even while the 

outputs are in the high-impedance mode. The cascade output presents QA data in the shift-left mode, Go data in 
the shift-right mode. 

Both the shift register clock and the latch clock are triggered on the positive transition. The output control (G) activates 
QA thru Go when low, it places QA thru Go into the high-impedance state when high. 

schematics of inputs and outputs 

EQUIVALENT OF A THRU D, 
SL SER, AND SR SER INPUTS 

Vee 
25 kn 
NOM 

EQUIVALENT OF 
ALL OTHER 

INPUTS 

TYPICAL OF QA THRU QD 
OUTPUTS 

Vee 

OUTPUT 

TYPICAL OF CASCADE 
OUTPUT 

Vee 

OUTPUT 

Copyright© 1981 bY Texas Instruments Incorporated 
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TYPES SN54LS671. SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 

functional block diagram (positive logic) 

0 (121 

R/S (11) 

RCK.....:.(9:!..l------------------f ~----, 

1 
SCLR_;.(B_;_l ____ ____ 

so (14) 

'LS671 

A (3) 

C1 

(4) 

R 

l----+-120 

C1 

(5) 

R 

l----+-120 

C1 
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TYPES SN54LS671. SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 

logic symbols 

-
G 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

0 1121 

R/S 1111 

-
R/S 

L 

L 

L 

L 

L 

L 

L 

L 

x 
x 
H 

'LS671 

MUX 

EN22 

SRG4 

SR MODE ... 
..... 
ID 
en 

SCLR S1 so :.I 

L x x x 
H x x L 

H L L x 
H L H t 
H L H t 
H H L t 
H H L t 
H H H t 
x L H t 

x H L t 
x x x x 

-

1,24/2,23 
(19) 

CASC 

1161 ac 

(15) 
ao 

FUNCTION TABLE 

SCK SERIAL PARALLEL 

N INPUTS INPUTS 
..... 
ID 
en 
:.I SL SR A 8 c 
t x x x x x 
L x x x x x 
x x x x x x 
t x H x x x 
t x L x x x 
t H x x x x 
t L x x x x 
t x x a b c 

t x x x x x 
t x x x x x 
x x x x x x 

0 1121 

R/S (11) 

D QA 

x L 

x OAO 

x OAO 

x H 

x L 

x Osn 

x Osn 

d a 

x z 
x z 

'LS672 

MUX 

EN22 1,24/2,23 

SRG4 

[> 

PARALLEL 

OUTPUTS 

Os Oc Oo 
L L L 

Oso Oeo Ooo 

Oso Oeo Ooo 

OAn Osn Oen 

OAn Osn Oen 

Oen Oon H 

Oen Con L 

b c d 

z z z 
z z z 

x Internal register contents 

(19) 
CASC 

(18) QA 

1161 ac 

(15) 
ao 

CASC* 

(*) 

(*) 

H 

Oen 

Oen 

Osn 

Osn 

H 

Oen 

Osn 

(*) 

When the output control G is high, the 3-state outputs are disabled to the high-impedance state; however, sequential operation 

of the shift register and the output at CASC are not affected. 

H = high level (steady state) 
L = low level (steady state) 
X = irrelevant (any input, including transitions) 
t =transition from low to high level 
a, b, c, d =the level of steady-state input at A, 6, C, or D, respectively 

OAO, 090, Oco, Ooo =the level of QA, 09, Oc, or Oo, respectively, before the indicated steady-state input conditions were established 
OAn• 06n· Oen = the level of QA, 09, or Oc, respectively, before the most-recent transition of the clock 

Z = high-impedance state 
"The cascade output displays the D bit of the shift register in mode 1 (S1, SO= L, H), the A bit in mode 2 (S1, SO= HL), and is inactive (H) in 

modes 0 and 3 (S1, SO= LL and HH). 
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TYPES SN54LS671. SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 

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

Supply voltage V cc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS671, SN54LS672 . . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS671, SN74LS672 . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage t~mperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

NOTE 1: Voltage values are with respect to the network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 
UNIT 

MIN NOM MAX MIN NOM MAX 
Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 

High-level output current, loH 
Cascade out -0.4 -0.4 mA 
QA, Os, Oc, Oo -1 -2.6 

Low-level output current, loL 
Cascade out 4 8 

mA 
QA, Os. Oc, Oo 12 24 

Width of SCK, RCK, or SCLR ('LS671 only) input pulse, tw 30 30 ns 

SO or S1 to SCK t 45 45 

SCLR t ('LS672 only) to SCK t 45 45 

Setup time, tsu A, S, C, D to SCK t 30 30 ns 

SCK t to RCK t 30 30 

SER to SCK t 35 35 

Hold time, th Any input from RCK t or SCK t 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

TEXAS INSTRUMENTS 
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TYPES SN54LS671. SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 

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

TEST CONDITIONSt 
SN54LS' SN74LS' 

PARAMETER 
TYP* MIN MAX MIN 

VJH High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

VJK Input clamp voltage Vee= MIN, IJ = -18 mA -1.5 

QA-OD Vee= MIN, loH = -1 mA 2.4 3.1 

VoH High-level output voltage QA-OD V1H=2V, IQH = -2.6 mA 2.4 

CASC VJL =VIL max IQH = -400µA 2.5 3.2 2.7 

OA-Oo loL=12mA 0.25 0.4 

QA-OD Vee= MIN, loL = 24 mA 
Vol Low-level output voltage 

CASC V1H = 2 V loL =4 mA 0.25 0.4 

CASC loL = 8 mA 

lozH 
Off-state output current, 

QA-Oo 
Vee= MAX, Vo=2.7V, 

20 
high-level voltage applied V1H=2V, VJL = VJL max 

lozL 
Off-state output current, 

OA-Oo 
Vee= MAX, Vo=0.4V, 

-20 
low-level voltage applied V1H=2V, VJL = VJL max 

IJ 
Input current at maximum 

Vee= MAX, VJ= 7 V 0.1 
input voltage 

IJH High-level input current Vee= MAX, VJ= 2.7 V 20 

A,B,C,D -0.4 
IJL Low-level input current Vee= MAX, VJ= 0.4 V 

All others -0.2 

Short-circuit output current§ 
QA-OD -30 -130 -30 

las Vee= MAX, Vo= 0 V 
CASC -20 -100 -20 

All outputs low Vee= MAX, See Note 2 35 70 

Ice Supply current All outputs high All outputs See Note 3 30 65 

QA thru Oo, at Hi-Z open See Note 4 37 70 

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

*All typical values are at V CC = 5 V, TA = 25° C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

TYP* 

3.1 

3.2 

0.25 

0.35 

0.25 

0.35 

35 

30 

37 

UNIT 
MAX 

v 
0.8 v 

-1.5 v 

v 

0.4 

0.5 v 
0.4 

0.5 

20 µA 

-20 µA 

0.1 mA 

20 µA 

-0.4 
mA 

-0.2 

-130 
mA 

-100 

70 

65 mA 

70 

NOTES: 2. lccL is tested after two 0-V to 4.5-V to 0-V pulses have been applied to SCK and RCK while SO is at 4.5 Vandall other inputs are 

grounded. 

3. lccH is tested after two 4.5-V to 0-V to 4.5-V pulses have been applied to SCK and RCK while all other inputs are at 4.5 V. 

4. Jeez is tested after two ·a-V to 4.5-V to 0-V pulses have been applied to SCK and RCK while SO and Gare at 4.5 Vandall other 

inputs are grounded. 
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TYPES SN54LS671. SN54LS672, SN74LS671, SN74LS672 
· 4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°C, see note 5 

FROM TO TEST CONDITIONS 'LS671 'LS672 
PARAMETER 

(INPUT) (OUTPUT) 
UNIT 

MODE LOAD MIN TVP MAX MIN TVP MAX 

tPLH 
SCK t 

31 45 31 45 
ns 

tPHL SHIFT LEFT 14 25 14 25 

tPLH OR RIGHT RL = 2 kn, 11 20 12 20 
SO,S1 CASCADE ns 

tPHL CL=15pF 11 20 12 20 

tPHL SCK t 19 30 ns 
SR CLEAR 

tPHL ~t 19 30 ns 

tPLH SHIFT LEFT 10 20 10 20 

OR RIGHT 25 16 
ns 

tPHL 16 25 

tPLH SCK t 10 20 10 20 
SR LOAD ns 

tPHL 15 25 15 25 

tPHL 
SR CLEAR 

17 30 ns 

tPHL SCLR t 21 30 ns 

tPLH 
RCK t OA-QD 

RL=667.n, 10 20 10 20 
LATCH ns 

tPHL CL=45pF 15 25 15 25 

tPLH - 12 25 13 25 
R/S t ns 

tPHL 15 
MUX 

25 15 25 

tPLH 
R/S + 17 25 17 25 

ns 
tPHL 16 25 16 25 

tpzH - 3-STATE 16 25 16 25 
G + ns 

tpzL ENABLE 19 30 19 30 

tPHZ - 3-STATE RL = 667 n, 16 25 16 25 
Gt ns 

tPLz DISABLE CL= 5 pF 16 25 16 25 

NOTE 5: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 

tPLH Propagation delay time, low-to-high-level output 
tpH L Propagation delay time, high-to-low-level output 
tpzH Output enable time to high level 
tpzL Output enable time to low level 

tpHz Output disable time from high level 

tpLZ Output disable time from low level 

TYPICAL APPLICATION DATA 

The 'LS671 or 'LS672 can easily be expanded utilizing the cascade output and the SL SER and SR SER inputs. A 
typical expansion is shown below. 

SERIAL OUTPU 
(LEFT SHIFT) 

SERIAL RIGHT 
INPUT, SR SER 

T -
- SR 

'LS671 CASC i-+---. 'LS671 CASC t-+-t 'LS671 

or or or 

'LS672 su- '- SR 'LS672 SL!-" '- SR 'LS672 

FIGURE 1 - 'LS671, 'LS672 EXPANDED TO 12 BITS, (3 PACKAGES) 

CASC 

SL 

[]-
SERIAL OUTPUT 
(RIGHT SHIFT) 

SERIAL LEFT 
NPUT, SL SER t--1 

Any desired word length may be obtained using the scheme shown. Corresponding control pins of all the packages are 
tied in common, i.e., all SO pins are connected together, all S1 pins are connected together, etc. 
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TTL 
MSI 

TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 

'LS673 

• 16-Bit Serial-In, Serial-Out Shift 
Register with 16-Bit Parallel-Out 
Storage Register 

. • Performs Serial-to-Parallel 
Conversion 

'LS674 

• 16-Bit Parallel-In, Serial-Out 
Shift Register 

• Performs Parallel-to-Serial 
Conversion 

description 

SN54LS673,SN74LS673 

The 'LS673 is a 16·bit shift register and a 16-bit 
storage register in a single 24·pin package. A three· 
state input/output (SE R/O 15) port to the shift reg is· 
ter allows serial entry and/or reading of data. The 
storage register is connected in a parallel data loop 
with the shift register and may be asynchronously 
cleared by taking the store-clear input low. The stor­
age register may be parallel loaded with shift-register 

data to provide shift-register status via the parallel 
outputs. The shift register can be parallel loaded 
with the storage-register data upon command. 

A high logic level at the chip-select (CS) input 
disables both the shift-register clock and the storage­
register clock and places SE R/015 in the high­

impedance state. The store-clear function is not 
disabled by the chip select. 

02421, JUNE 1978 

SN54LS673 ••• J OR W PACKAGE 

SN74LS673 ••. J OR N PACKAGE 

(TOP VIEW) 

Cs 1 

SH CLK 2 

R/W J 

~4 

MODE/STRCLK s 

SER/015 s 

Y12 

Y11 

Y10 

Y7 

VG 

SN54LS674 .•• J OR W PACKAGE 

SN74LS674 ••. J OR N PACKAGE 

(TOP VIEW) 

NC - No internal connection 

Caution must be exercised to prevent false clocking of either the shift register or the storage register via the chip-select 
input. The shift clock should be low during the low-to-high transition of chip select and the store clock should be low 
during the high-to-low transition of chip select. 

SN54LS674,SN74LS674 

The 'LS674 is a 16-bit parallel-in, serial-out shift register. A three-state input/output (SER/015) port provides access 
for entering serial data or reading the shift-register word in a recirculating loop. 

The device has four basic modes of operation: 

1) Hold (do nothing) 
2) Write (serially via input/output) 
3) Read (serially) 

4) Load (parallel via data inputs)· 

Low-to-high-level changes at the chip select input should be made only when the clock input is low to prevent false 
clocking. 

Copyright© 1978 by Texas Instruments Incorporated 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 

'LS673 

FUNCTION TABLE 

INPUTS SHIFT REGISTER FUNCTIONS STORAGE REGISTER 

MODE/ 
SER/ 

READ FROM 
Cs RtW SH CLK STRCLR 015 SHIFT 

STRCLK SERIAL OUTPUT 

H x x x x z NO NO 

x x x L x 
L L j x x z YES NO 

L H x x x 015 YES 

L H j x L 014n YES YES 

L H j L H L NO YES 

L H j H H Y15n NO YES 

L L x H t z NO 

logic symbols 

'LS674 FUNCTION TABLE 

INPUTS SER/ 
OPERATION 

cs R/W MODE CLK 015. 

H x x x z Do nothing 

L L x l z Shift and write (serial load) 

L H L l 014n 

L H H l P15 

H = high level (steady state) 

L = low level (steady state) 

Shilt and read 

Parallel load 

t = transition from low to high level 

I = transition from high to low level 

X = irrelevant (any input including transitions) 

Z = high impedance, input mode 

014n =content of 14th bit of the shift register before 

the most recent I transition of the clock. 

015 =present content of 15th bit ~f the shift register 

Y15n = content of the 15th bit of the storage register 

before the most recent I transition of the clock. 

P1 5 = level of input i'15 

functional block diagrams 

SN54LS673,SN74LS673 

PE• 

SER/015 
16) 

00-015 t--'---+-+-1 

'LS673 

16-BIT 
STORAGE 
REGISTER 

WRITE INTO PARALLEL FUNCTIONS 

SERIAL INPUT LOAD CLEAR LOAD 

NO NO NO 

YES 

YES NO 

NO NO 

NO NO NO 

YES YES NO 

YES NO NO 

NO NO YES 

'LS674 

PB 
pg 

PlO 

Pll 

P12 

P13 

P14 (6) 
P15 \1 

SN54LS674,SN74LS674 

*when PE is low, data is synchronously parallel loaded into the shift registers from the 16 P inputs and no shifting takes place. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

SER/015 

18i 



81 

TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 

schematics of inputs and outputs 

EQUIVALENT OF SER/Q15 

AND PARALLEL INPUTS 

Vee-----

SE R/015: Req = 20 kn NOM 

PARALLEL INPUTS: 

Req = 30 kn NOM 

EQUIVALENT OF 
OTHER INPUTS 

Vee --~.,._ __ 

SER/015 OUTPUT TYPICAL OF YO THAU Y15 
OUTPUTS ('LS673 ONLY) 

-----+--Vee 

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

Supply voltage, Vee (see Note 1) .................................................. . 

Input voltage: SER/015 ...................................................... . 
7V 

5.5 v 
All others . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 

Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS673, SN54LS674 . . . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS673, SN74LS674 . . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range .......................................... _ . . . -65°C to 150°C 

NOTE 1. Voltage values are with respect to network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
SER/015 -1 -2.6 

High-level output current, loH mA 
YO thru Y15 -0.4 -0.4 

SER/015 12 24 
Low-level output current, loL mA 

YO thru Y15 4 8 

Clock frequency, fcJock 0 20 0 20 MHz 

Width of clock input pulse, tw(clock) 20 20 ns 

Width of clear input pulse, tw(clear) 20 20 ns 

SER/015 20 20 

PO thru P15 20 20 
Setup time, tsu 

Mode 35 35 
ns 

R/W, CS 35 35 

SER/015 0 0 

Hold time, th PO thru P15 0 0 ns 

Mode 0 0 

Operating free-air temperature, TA -55 125 0 70 oc 

TEXAS INSTRUMENTS 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 

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

TEST CONDITIONst 
SN54LS' SN74LS' 

PARAMETER 
MIN TYP* MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vee= MIN, 11 = -18 mA -1.5 

SER/015 Vee= MIN, V1H = 2 V, 2.4 3.2 2.4 
VoH High-level output voltage 

YO thru Y15~ V1L = V1Lmax, loH =MAX 2.5 3.4 2.7 

loL=12mA 0.25 0.4 
SER/015 Vee= MIN, 

loL = 24 mA 
VoL Low-level output voltage V1H=2V, 

loL = 4 mA 0.25 0.4 
YO thru Y15~ V1L = V1Lmax 

loL = 8 mA 

lozH 
Off-state output current, 

SER/015 
Vee= MAX, V1H = 2 V, 

40 
high-level voltage applied V1L = V1Lmax, Vo=2.7V 

lozL 
Off-state output current, Vee= MAX, V1H = 2 V, 

SER/015 
Vo= 0.4 V 

-400 
low-level voltage applied V1L = V1Lmax, 

Input current at maximum SER/015 V1=5.5V 0.1 
11 Vee= MAX 

input voltage Others V1 =7V 0.1 

SER/015 40 
l1H High-level input current 

Others 
Vee= MAX, V1=2.7 V 

20 

llL Low-level input current Vee= MAX, V1=0.4 V -0.4 

Short-circuit output current§ 
SER/015 -30 -130 -30 

ios 
YO thru Y15~ 

Vee= MAX 
-20 -100 -20 

'LS673 50 80 
ice Supply current Vee= MAX 

'LS674 25 40 

tFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 
*All typical values are at Vee= 5 V, TA= 25°C. 

TYP* 

3.1 

3.4 

0.25 

0.35 

0.25 

0.35 

52 

25 

§Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
~ 'LS673 only. 

switching characteristics, V cc = 5 V, TA = 25° C, see note 2 

'LS673 'LS674 
PARAMETER TEST CONDITIONS MIN TYP 

FROM TO FROM TO 

fmax SH CLK SER/015 CLK SER/015 RL = 667 n, CL= 45 pF 20 28 

tPHL STRCLR YO thru Y15 25 

tPLH MODE/ RL=2k.!1,CL=15pF 28 
YO thru Y15 

tPHL STRCLK 30 

tPLH 21 
SH CLK SER/015 CLK SER/015 RL = 667 n, CL= 45 pF 

tPHL 26 

tpzH CS, R/W CS, R/W 
30 

SER/015 SER/015 RL = 667 n, CL= 45 pF 
tpzL 30 

tPHZ CS, R/W CS, R/W 
25 

SER/015 SER/015 RL=667.!1,CL=5pF 
tPLZ 25 

NOTE 2: For load circuit and voltage waveforms see page 3-11 of "The TTL Data Book for Design Engineers", second edition. 

fmax maximum clock frequency 

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

tp H L Propagation delay time, high-to-low-level output 

tpzH Output enable time to high level 

tpz L Output enable time to low level 

tpHz Output disable time from low level 

tpLz Output disable time from high level 

TEXAS INSTRUMENTS 
INCORPORATED 
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MAX 

0.8 

-1.5 

0.4 

0.5 

0.4 

0.5 

40 

-400 

0.1 

0.1 

40 

20 

-0.4 

-130 

-100 

80 

40 

MAX 

40 

45 

45 

33 

40 

45 

45 

40 

40 

UNIT 

v 
v 
v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 

ns 
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TTL 
LSI 

Full 4-Bit Binary Accumulator in a 
Single 20-Pin Package 

Contains Two Synchronous Registers: 
Word A 
Word B Shift/Accumulator 

16 Arithmetic Operations Including 
B Minus A and A Minus B 

16 Logic-Mode Operations 

Expandable to Handle N-Bit Words 
with Full Carry Look-Ahead 

Bus Driving 1/0 Ports 

TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 

02422, JANUARY 1981 

SN54LS681 .•• J PACKAGE 
SN74LS681 ••. JORN PACKAGE 

(TOP VIEW) 

CLK Vee 

RS2 RI/LO 

RS1 ASO 

RSO ASl 

LI/RO AS2 

Cn MODE 

i3 1/00 

en+4 1/01 

p 1/02 

GND 1/03 

description 

These low-power Schottky IC's integrate a high-speed arithmetic logic unit (ALU) complete with word A and word B 
registers on a single chip. The ALU performs 16 arithmetic and 16 logic functions (see Tables 1 and 2). Full carry 
look-ahead is provided for fast carry of four-bit words. The carry input (Cnl and propagate and generate outputs (P and 
G) are provided for direct use with SN54S182/SN74S182 carry look-ahead generators for optimum performance with 
longer words. 

The A and B registers are controlled by three inputs (RSO, RSl, and RS2). These pins define eight distinct register 
modes (see Table 3). The A register is a simple storage register while the B register is a combination storage/shift/ 
accumulator register. The contents of the A and B registers provide the A and B words for the ALU. 

Four 1/0 ports (1/0 0 thru 1/0 3) are provided for parallel loading of word A and/or word B into their respective 
registers. These same ports also serve as bus driving outputs for the ALU/accumulator results (Fj). Two additional 1/0 
ports (RI/LO and LI/RO) are provided to allow expansion of the accumulator for words greater than four bits in 
length. 

The A or B register can be parallel loaded from the four 1/0 ports. The B register can also be parallel loaded from the 
ALU as an accumulator register and in addition, the B register can be serially loaded from either the RI/LO or the 
LI/RO ports. 

The SN54LS681 is characterized for operation over the full military temperature range from -55°C to 125°c. The 
SN74LS681 is characterized for operation from 0°C to 70°C. 

PRODUCT PREVIEW Copyright© 1981 by Texas Instruments Incorporated 

• 

This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 
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TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 

functional block diagram 

1/0 3 
1/0 2 
1/0 1 
1/0 0 

LI/RO 

RI/LO 

(11) ... _. 

(12) ~..:. 
(13).::::::. 

(14) ::::: ...... 

(5) ..... __.. ,,,,..--.,. 

(19)~ .. ...... 

~ A3 ._. I-+ A2 

-:- A1 

•AO 

LI/RO 

4 B3 

L--+ B2 

~ B1 
,,... BO 

RI/LO 

I 

~ 
A 

REGISTER 

-,_ 

ci< 
BSHIFT 

REGISTER 

J 
REGISTER 
CONTROL .. ~ ~ -. 

(2) (3) 

RS2 RS1 

CLOCK 

(1) (8) .... 
~ 
~ 
~ .... 

l 
OA3 _. A3F3 F2 F1 FO Cn+4 

OA2 _.A2 

OA1 ~ A1 

OAO _.AO pJZL 
ARITHMETIC 
LOGIC UNIT ~ (ALU) 

OB3 _. B3 

OB2 ,,. B2 

OB1 ~ B1 

OBO ,,. BO 

M Cn 

l 1 • A~ • • ·~ 
_l 

l I 3-STATE 

J CONTROL 

j • 
--
1(4) (16) (17) (18) (15) (6) 

RSO AS2 AS1 ASO MODE en 

schematics of inputs and outputs 

EQUIVALENT OF CLOCK INPUT EQUIVALENT OF 
OTHER INPUTS 

Vee---+---

e0 : Req=2.5 kn NOM 

1/0, LI/RO: Req=10 kn NOM 

All Others: Req=18 kn NOM 

TYPICAL OF LI/RO 
AND RI/LO OUTPUTS 

---vee 
100 n 

~----,. NOM 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TYPICAL OF 1/0 
AND ALL OTHER OUTPUTS 

---~.._-Vee 

Req 

1/0: Req = 100 n NOM 

All Others: Req = 120 n NOM 
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TYPES SN54LS68t SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 

FUNCTION TABLES 

ALU 

TABLE 1 - ARITHMETIC FUNCTIONS 

Mode Control (M) = Low 

ACTIVE-HIGH DATA 

SELECTION Cn = H Cn = L 

AS2 AS1 ASO (with carry) (no carry) 

L L L Fj = L Fj = H 

ALU 

TABLE 2 - LOGIC FUNCTIONS 

Mode Control (M) = High 

ACTIVE-HIGH DATA 

SELECTION Cn = H Cn = L 

AS2 AS1 ASO (with carry) (no carry) 

L L L Fo=H,F1=F2=F3=L Fj = L 

L L H F = 8 MINUS A F = 8 MINUS A MINUS 1 L L H Fj =Aj (±) Bj PLUS 1 Fj = Aj (±) Bj 
L H L F=AMINUSB F =A MINUS 8 MINUS 1 L H L Fj = Aj @ Bj PLUS 1 Fj = Aj (±) Bj 
L H H F =A PLUS 8 PLUS 1 F =A PLUS 8 L H H Fj = L Fj = H 
H L L F = 8 PLUS 1 Fj = Bj 

H L H 
-

Fj = Bj F = 8 PLUS 1 
H L L Fj = AjBj PLUS 1 Fj = AjBj 

.H L H Fj·= Aj + Bj PLUS 1 Fj = Aj + Bj 
H H L F =A PLUS 1 Fj = Aj 

H H H F =A PLUS 1 Fj = Aj 
-

H H L Fj = AjBj PLUS 1 Fj = AjBj 

H H H Fj = Aj + Bj PLUS 1 Fl=~+ Bj 

TABLE 3 - REGISTER FUNCTIONS 

INPUTS BEFORE L TOH CLOCK TRANSITION INTERNAL OUTPUTS AFTER L TO H CLOCK TRANSITION 

REGISTER 
FUNCTION 

SELECTION 

RS2 RS1 RSO LI/RO 

ACCUM L L L 

LOAO B L L H 

LEFT 

SHIFT L H L 

LOGICAL 

LEFT 

SHIFT L H H 

ARITH 

RIGHT 

SHIFT H L L 

LOGICAL 

RIGHT 

SHIFT H L H 

ARITH 

HOLD H H L 

LOAD A H H H 

H =high level (steady state) 

L = low level (steady state) 

z 
z 

Ii 

Ii 

QB3 

QB2 

z 
z 

Z = high impedance (output off) 

DATA INPUTS 

1/03 1/02 1/01 1/00 

F3 F2 Fl FO 

b3 b2 bl bO 

F3 F2 Fl FO 

F3 F2 Fl FO 

F3 F2 Fl FO 

F3 F2 Fl FO 

F3 F2 Fl FO 

a3 a2 al aO 

A REGISTER B SHIFT REGISTER 

RI/LO QA3 QA2 QA1 QAO LI/RO QBJ QB2 OB1 QBO RI/LO 

z QA3o OA2o OAlo OAOo z F3 0 F20 F1 0 FOn z 
z OA3o OA2o OAlQ OAOo z b3 b2 bl bO z 

QBO QA3o QA2o QA lo QAOo Ii Ii QB30 QB2n QBln Q81 0 

QBO QA3o QA2o QA 10 OAOo Ii QB3n Ii OB20 OBln 0B1 0 

ri QA3o QA2o QAlo QAOo QB2n QB20 QB 1 n QB0 0 ri ri 

ri QA3o QA2o 0A1Q QAOo QB1 0 QB3 0 QB1 0 QB00 ri ri 

z 0A3o QA2o QA lo QAOo z QB3o QB2o QBlo QBOo z 
z a3 a2 al aO z OB3D_ QB2o_ QBl_o QBQQ_ z 

aO ••• a3, bO , .• b3 = the level of'steady ·state condition at 1/0 0 thru 1/0 3, respectively and intended as A or B input data 

FO ••• F3 =internal ALU results 

ALU 

F3 F2 F1 FO 

F3 F2 F1 FO 

z z z z 

F3 F2 Fl FO 

F3 F2 Fl FO 

F3 F2 Fl FO 

F3 F2 Fl FO 

F3o F2o Flo FOo 

z z z z 

QA0
0 

••• OB0
0

, F0
0 

••• F3
0 

= the level of QAO thru QB3 and FO thru F3, respectively, before the indicated steady-state input conditions were 

established 

QAOn• . ,QB3n =the level of QAO thru QB3 before the most recent t transition of the clock 
ri, Ii= the level of steady-state conditions at RI/LO or LI/RO, respectively 
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TYPES SN54LS&81, SN74LS&81 
4-BIT PARALLEL BINARY ACCUMULATORS 

logic symbol 

(18) 
ASO 

}~[ALU] AS1 
(17) 

[F(P,0)~15) CP 
(9) 

1> 
AS2 

(16) 
[F(P,0)~16) CG 

(7) 
G 

M 
(15) 

[16]CO 
(8) 

Cn+4 

Cn 
(6) 

Cl [1] 

RSO 
(4) 

O} EN 3!! RS1 
(3) 

(2) 27 
RS2 2 

CLK C28 

22+/24+[abcd,logical] 

23+/25+[abc,arithmetic] 

REG4 ALU 

30,27,280 P[1] I> 
P[2] 

1/00 
P(4] 

33,27,280 P[8) 

SRG4 

(24/25)280 1/01 

\122/23 
[a] 0(1) 

30(20/21 )280 

31 (20/21 )280 [b] 0(2) 1/02 

32(20/21 )280 

[c] 0(4) 

LI/RO 
1/03 

22,280 [d] 0(8) 

33(20/21 )280 

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

Supply voltage, Vee {see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54LS681 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS681 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65° e to 150° e 

NOTE 1: Voltage values are with respect to the network ground terminal. 
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TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 

recommended operating conditions 
SN54LS681 SN74LS681 

UNIT 
MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
LI/RO, 1/0, RI/LO -1 -2.6 mA 

High-level output current, loH 
P, G, Cn+4 -400 -400 µA 

1/0 12 24 

Cn+4• LI/RO, RI/LO 4 8 
Low-level output current, loL mA 

p 8 8 

G 16 16 

Clock frequency, f clock 0 20 0 20 MHz 

Width of clock pulse, tw(clock) 25 25 ns 

RSO·RS2 to CLKt 30 30 
Setup time, tsu 

Data 1/0 to CLKt 25 
ns 

25 

Hold time, th 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

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

TEST CONDITIONst 
SN54LS681 

PARAMETER 
TYP* MIN MAX 

viii High-level input voltage 2 

Low-level Cn 0.7 
V1L input voltage 0.7 All others 

V1K Input clamp voltage Vcc=MIN, 11=-18 mA -1.5 

High-level All 1/0 Vcc=MIN, V1w2 V, V1L =V1L max, 2.4 3.1 
VoH 

output voltage P, G, Cn+4 lowMAX 2.5 3.4 

loL=12mA 0.25 0.4 
1/0 

loL=24 mA 

Low-level Vcc=MAX, V1w2 V, loL=4 mA 0.25 0.4 
VoL LI/RO, RI/LO, Cn+4 

output voltage V1L=V1Lmax loL=8 mA 
p loL =8 mA 0.35 0.5 

G loL=16 mA 0.35 0.5 

Off-state output 
Vcc=MAX, V1w2 V, V1L =V1L max, 

.lozH current, high-level 1/0, LI/RO, RI/LO 40 

voltage applied 
Vo=2.7 V 

Off-state output 
1/0, LI/RO Vcc=MAX, V1w2 V, V1L =V1L max, -800 

lozL current, low-level 
RI/LO Vo=0.4 V -400 

voltage applied 

Input current All 1/0 V1=5.5 V 0.1 

11 at maximim Cn Vcc=MAX 0.5 

input voltage All others 
V1=7 V 

0.1 

Cn 100 

l1H 
High-level 

All 1/0 Vcc=MAX, V1=2.7 v 40 
input current 

All others 20 

Cn -4 

Low-level 1/0, LI/RO -0.8 
l1L Vcc=MAX, V1=0.4 v 

input current CLK -0.2 

All others -0.4 

1/0 -30 -130 
Short-circuit 

LI/RO, RI/LO, los 
output current§ 

Vcc=MAX 

P, G, Cn+4 
-20 -100 

ice Supply current 
Vcc=MAX, RSO at 4.5 V, 

All other 1/0 at 0 V 
100 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operations. 
*All typical values are at Vee= 5 V, TA= 25°e. 

SN74LS681 

MIN TYP* MAX 

2 

0.7 

0.8 

-1.5 

2.4 3.2 

2.7 3.4 

0.25 0.4 

0.35 0.5 

0.25 0.4 

0.35 0.5 

0.35 0.5 

0.35 0.5 

40 

-800 

-400 

0.1 

0.5 

0.1 

100 

40 

20 

-4 

-0.8 

-0.2 

-0.4 

-30 -130 

-20 -100 

100 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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UNIT 

v 

v 

v 

v 

v 

µA 

µA 

mA 

µA 

mA 

mA 

mA 
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TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 

switching characteristics, Vee= 5 V, TA= 25°C 

FROM TO 
PARAMETER 

(INPUT) . (OUTPUT) 
TEST CONDITIONS MIN TYP 

tPLH p 23 

tPHL 30 

tf>lH G 
25 

RL = 667 n, CL= 45 pF 
tPHL 26 

tPLH 24 
1/0 

tPHL 27 
CLOCKt 

tp1 H 36 
Cn+4 

tPHL 34 

tPLH 25 
LI/RO RL=2kn, CL=15pF 

24 tPHL 

tPLH 19 
RI/LO 

tPHL 19 

tPLH p 27 

tPHL 28 

tPLH G' 
25 

RL = 667 n, CL=45pF 
tPHL 27 

ASO-AS2 
tPLH 28 

1/0 
tPHL 27 

tPLH 41 
Cn+4 RL=2kn, CL=15pF 

36 tPHL 

tPLH p 9 

tPHL 9 
RL = 667 n, CL=45pF 

15 tPLH 
Cn 1/0 

13 tPHL 

tPLH 21 
Cn+4 RL=2kn, CL= 15 pF 

tPHL 19 

tPLH p 25 

tPHL 27 

tPLH G 20 
RL = 667 n, CL= 45 pF 

tPHL 22 
MODE 

tPLH 
1/0 

27 

tPHL 26 

tPLH 39 
Cn+4 RL=2kn, CL= 15 pF 

tPHL 37 

tpzH 31 
CL=45pF 

tpzL 31 
1/0 RL =667 n 

tPHZ 30 

tpL Z 
CL= 5 pF 

30 

tpzH 25 
CL= 15 pF 

29 tpzL 
RSO-RS2 LI/RO RL = 2 kn 

25 tpHz CL=5p~ 
tPLZ 25 

tpzH 
CL= 15pF 

25 

tpzL 31 
RI/LO RL = 2 kn 

tpzH 25 
CL= 5 pF 

tpzL 25 

NOTE 2: For load circuit and voltage waveforms see page 3-11 of "The TTL Data Book for Design Engineers", second edition. 
tPLH Propagation delay time, low-to-high-level input tpzH Output enable time to high level 

Propagation delay time, high-to-low-level input Output disable time from low level 
Ou~put disable time from high level Output enable time to low level 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TTL 
MSI 

• Compares Two 8-Bit Words 

• Choice of Totem-Pole or Open-Collector 
Outputs 

• Hysteresis at P and Q Inputs 

• 'LS682 and 'LS683 have 20-kn Pullup 
Resistors on the Q Inputs 

• 'LS686 and 'LS687 ... New JT and NT 
24-Pin, 300-Mil Packages 

P=Q P>O 
OUTPUT OUTPUT 20-kn 

TYPE 
ENABLE CONFIGURATION PULLUP 

'LS682 yes yes no totem-pole yes 

'LS683 yes yes no open-collector yes 

'LS684 yes yes no totem-pole no 

'LS685 yes yes no open-collector no 

'LS686 yes yes yes totem-pole no 

'LS687 yes yes yes open-collector no 

'LS688 yes no yes totem-pole no 

'LS689 yes no yes open-collector no 

description 

These magnitude comparators perform comparisons 
of two eight-bit binary or BCD words. All types 
provide P = Q outputs and the 'LS682 thru 'LS687 
provide P > Q outputs as well. The 'LS682, 'LS684, 
'LS686, and 'LS688 have totem-pole outputs, while 
the 'LS683, 'LS685, 'LS687, and 'LS689 have open­
collector outputs. The 'LS682 and 'LS683 feature 
20-k.Q pullup termination resistors on the Q inputs 
for analog or switch data. 

FUNCTION TABLE 

INPUTS OUTPUTS 

DATA ENABLES 

P,Q G,G1 G2 P=Q P>O 

p = Q L L L H 

P>Q L L H L 

P< Q L L H H 

x H H H H 

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

NOTES: 1. The last line of function table applies only t·o those 

devices having enable inputs, i.e., 'LS686 thru 'LS689. 

2. The P<O function can be generated by applying the 

~and ""i""50 outputs to a ·2-input NANO gate. 

TYPES SN54LS682 THRU SN54LS689, 
SN74LS682 THRU SN74LS689 

8-BIT MAGNITUDE COMPARATORS 
02617,JANUARY 1981 

SN54LS682 THRU SN54LS685 ... J PACKAGE 
SN74LS682 THRU SN74LS685 ... JORN PACKAGE 

(TOP VIEW) 

SN54LS686, SN54LS687 ... JT PACKAGE 

SN74LS686, SN74LS687 .•. JT OR NT PACKAGE 
(TOP VIEW) 

NC = no connection 

Vee 

02 

P ~o 

07 

P7 

NC 

06 

P6 

05 

P5 

04 

P4 

SN54LS688, SN54LS689 ... J PACKAGE 
SN74LS688, SN74LS689 ... JORN PACKAGE 

(TOP VIEW) 

G 1 Vee 

~ 

07 

P7 

06 

P6 

05 

P5 

04 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS682 THRU SN54LS689, 
SN74LS682 THRU SN74LS689 
8-BIT MAGNITUDE COMPARATORS 

logic symbols 

'LS682, 'LS684 

MP 

PO [> 

P1 

P2 

P3 

P4 

P5 P•a 

PS 

P7 

ao 

Q1 

a2 P>a 

a3 

a4 
a 

05 

as 

07 

'LS687 

a 

PO 
(2) 

P1 

P2 

P3 

P4 

P5 

PS 

P7 

ao 

a1 

a2 

a3 

04 

a5 

as 

07 

'LS683, 'LS685 

ITO 

IT 7 

COMP 
[> 

p 

P>OQ 

a 

'LS688 

COMP 
[> 

o 

P>O 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

'LS686 

COMP 
[> 

p 

1P-a 

2P>a 

a 

'LS689 

COMP 
[> 

a 

11>=aQ 

P-Q 

p;Q' 
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TYPES SN54LS682 THRU SN54LS685, 
SN74LS682 THRU SN74LS685 

8-BIT MAGNITUDE COMPARATORS 

'LS682 thru 'LS685 functional block diagram (positive logic) 

p7(17) 

07 (~ 

P6 

06 

(~ 
(16~ 

(~ PS 

05 (14 

P4 

04 

(11) 

(12) 

P3 

03 

P2 

02 

P1 

01 

PO 

00 

(8) 

(9) 

(6) 

(7 

(4 

(5) 

(2) 

(3) 

~ 

II /J 

11 /V 

·~ '-1 
]] ,..; L9 b:>Ufili 
ii~ J~ 

rl 

·~ ]_,;v-

11 

11 ;c 

)• ~ 
. .-: l- I-- )---

J'. 

.~ 
.~ t:R )---i 

I :::;::;i 

'"" 

~ ~}--
"' 

L--t ' 
~~ 

-0 ~ 
~~ ::I r;::::; 

_r( 
'-' 

}--.... 

-;::;i }--

~ 
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TYPES SN54LS686, SN54LS687, 
SN74LS686, SN74LS687 
8-BIT MAGNITUDE COMPARATORS 

'LS686, 'LS687 functional block diagram (positive logic) 

P7(20) 

Q7 
(21) 

PG 
(17) 

06 
(18) 

P5 
(15) 

(16) 
05 

P4 
(13) 

04 
(14) 

P3 
(10) 

03 
(11) 

P2 
(8) 

02 
(9) 

I1 

P1 
(5) 

01 
(6) 

IT 

PO 
(3) 

00 
(4) 

G1filt>o-

G2 1~ 

..... 

. ...= 
H-- )-
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TYPES SN54LS688, SN54LS689, 
SN74LS688, SN74LS689 

8-BIT MAGNITUDE COMPARATORS 

'LS688, 'LS689 functional block diagram (positive logic) 

P7 
(17) 

07 
(18) 

P6 
(15) 

06 
(16) 

P5 
(13) 

05 
(14) 

P4 
( 11) 

04 
(12) 

(8) 
(19) 

P=O 
P3 

03 
(9) 

P2 
(6) 

02 
(7) 

P1 
(4) 

01 
(5) 

PO 
(2) 

00 
(3) 

'G (1) 
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TYPES SN54LS682 THRU SN54LS689, 
SN74LS682 THRU SN74LS689 
8-BIT MAGNITUDE COMPARATORS 

schematics of inputs and outputs 

EQUIVALENT OF EACH Q INPUT EQUIVALENT OF ALL OTHER TYPICAL OF OUTPUTS OF TYPICAL OF OUTPUTS OF 
OF 'LS682, LS683 ONLY INPUTS 'LS682, 'LS684, 'LS686, 'LS688 'LS683, 'LS685, 'LS687, 'LS689 

Vee----------- ----Vee 
12 kH NOM 100 n NOM 

INPUT 

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

Supply voltage {see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage: Q inputs of 'LS682 and 'LS683 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 

All other inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage: 'LS683, 'LS685, 'LS687, 'LS689 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS682 thru SN54LS689 . . . . . . . . . . . . . . . . . . . -55°C to 125°C 

SN74LS682 thru SN74LS689 . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

281 



281 

TYPES SN54LS682, SN54LS684, SN54LS686, SN54LS688, 
SN74LS682, SN74LS684, SN74LS686, SN74LS688 

8-811' MAGNITUDE COMPARATORS WITH 'TOTEM-POLE OUTPUTS 

'LS682, 'LS684, 'LS686, 'LS688 
recommended operating conditions 

PARAMETER 
SN54LS' SN74LS' 

UNIT 
MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
High-level output current, loH -400 -400 µA 

Low-level output current, loL 12 24 mA 
Operating free-air temperature, TA -55 125 0 70 oc 

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

TEST CONDITIONst 
SN54LS' SN74LS' 

PARAMETER 
TYP:t: TYP:t: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

VT+ -VT- Hysteresis I P or Q inputs Vee= MIN 0.4 0.4 

V1K Input clamp voltage Vee= MIN, 11 = ·-18 mA -1.5 

VoH High-level output voltage 
Vee= MIN, V1H=2V, 

2.5 2.7 
V1L = V1Lmax, IQH = -400 µA 

Vee= MIN, 
IQL = 12 mA 0.25 0.4 0.25 

Vol Low-level output voltage V1H = 2 V, 

V1L = V1Lmax IQL = 24 mA 0.35 

Input c_urrentl Q inputs, 'LS682 Vee= MAX, V1=5.5 V 
11 at maximum 0.1 

input voltageJAll other inputs Vee= MAX, V1=7 V 

l1H High-level input current Vee= MAX, V1 = 2.7 V 20 

Low-level la inputs, 'LS682 Vee= MAX, V1 = 0.4 V -0.4 
l1L 

input curren:l_ All other inputs -0.2 

las Short-circuit output current~ Vee= MAX, Vo= 0 -20 -100 -20 

'LS682 42 70 42 

Supply 'LS684 40 65 40 
Ice Vee= MAX, See Note 2 

current 'LS686 44 75 44 

'LS688 40 65 40 

+All typical values are at Vee= 5 V, TA= 25°C. 

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

NOTE 2: Ice is measured with any G inputs grounded, all other inputs at4.5 V, and all outputs open. 

switching characteristics, Vee= 5 V, TA= 25°e 

MAX 

0.8 

-1.5 

0.4 

0.5 

0.1 

20 

-0.4 

-0.2 

-100 

70 

65 

75 

65 

PARAMETER# 
FROM TO TEST 'LS682 'LS684 'LS686 'LS688 

(INPUTS) (OUTPUT) CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

tPLH p = Q 
13 25 15 25 13 25 12 18 

p 
tPHL 15 25 17 25 20 30 17 23 

tPLH P= Q 
14 25 16 25 13 25 12 18 

Q 
23 tPHL 15 25 15 25 21 30 17 

tPLH 
G,G1 P= Q 

RL=667n, 11 20 12 18 
CL= 45 pF, 

tPHL 19 30 13 20 
All other 

20 30 22 30 19 30 tPLH P> Q p inputs low, 
tPHL 15 30 17 30 15 30 

See Note 3 
30 18 30 tPLH 

P> Q 
21 30 24 

Q 
tPHL 19 30 20 30 19 30 

tPLH 
G"2 P> Q 

21 30 

tPHL 16 25 

#tPLH =propagation delay time, low-to-high-level outputs; tpH L =propagation delay time, high-to-low-level output. 

NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC4112. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

UNIT 

v 
v 
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v 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54LS683, SN54LS685, SN54LS687, SN54LS689, 
SN74LS683, SN74LS685, SN74LS687, SN74LS689 
8-BIT MAGNITUDE COMPARATORS WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 'LS683, 'LS685, 'LS687, 'LS689 

PARAMETER 
SN54LS' SN74LS' 

MIN .NOM MAX MIN NOM 
Supply voltage, Vee 4.5 5 5.5 4.75 5 
High-level output voltage, VoH 5.5 
Low-level output current, loL 12 

Operating free-air temperature, TA -55 125 0 

UNIT 
MAX 

5.25 v 
5.5 v 
24 mA 

70 oe 

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

TEST eONDITIONSt 
SN54LS' 

PARAMETER 
TYP:t: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

VT+-VT- Hysteresis P or Q inputs Vee= MIN 0.4 

V1K Input clamp voltage Vee= MIN, 11 = -18mA -1.5 

IQH High-level output voltage 
Vee= MIN, V1H=2V, 

250 
V1L = V1Lmax, VoH = 5.5 V 

Vee= MIN, loL = 12 mA 0.25 0.4 
VQL Low-level output voltage V1H=2V, 

V1L = V1Lmax loL = 24 mA 

Input current Q inputs, 'LS683 Vee= MAX, V1 = 5.5 v 
11 at maximum 0.1 

input voltage All other inputs Vee= MAX, Vi= 7 v 

l1H High-level input current Vee= MAX, V1 = 2.7 v 20 

Low-level Q inputs, 'LS683 -0.4 
l1L Vee= MAX, V1 = 0.4 v input current All other inputs -0.2 

'LS683 42 70 

Supply 'LS685 40 65 
ice Vee= MAX, See Note 2 

current 'LS687 44 75 

'LS689 40 65 

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

+All typical values are at V cc= 5 V, TA = 25° C. 

NOTE 2: Ice is measured with any G inputs grounded, all other inputs at 4.5 V, and all outputs open. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER11 
FROM TO TEST 'LS683 'LS685 'LS687 

SN74LS' 

TYP:t: MAX 

0.8 

0.4 

-1.5 

100 

0.25 0.4 

0.35 0.5 

0.1 

20 

-0.4 

-0.2 

42 70 

40 65 

44 75 

40 65 

'LS689 

(INPUTS) (OUTPUT) CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

tPLH p P= Q 
30 45 30 45 24 35 24 40 

tPHL 20 30 19 35 20 30 22 35 

tPLH 24 35 24 45 24 35 24 40 
Q P=Q RL = 667 n, 

tPHL 23 35 23 35 20 30 22 35 
CL=45pF, 

21 35 22 35 tPLH 
G,G1 P= Q All other 

tPHL inputs low, 18 30 19 30 

tPLH p P>Q See Note 3 31 45 32 45 24 35 

tPHL 17 30 16 35 16 30 

tPLH 
Q P>Q 

30 45 30 45 24 35 

tPHL 21 30 20 35 16 30 

tPLH 
G2 P>Q 

24 35 

tPHL 15 30 

11 tPLH =propagation delay time, low-to-high-level output; tpH L =propagation delay time, high-to-low-level output. 

NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC4112. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALl!AS. TEXAS 75265 

UNIT 

v 
v 
v 
v 

µA 

v 

mA 

µA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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TTL 
LSI 

TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 

AND MULTIPLEX-ED 3-STATE OUTPUTS 

• 4-Bit Counters/Registers 

• Multiplexed Outputs for Counter or Latched 
Data 

• 3-State Outputs Drive Bus Lines Directly 

• 'LS690 .. Decade Counter, Direct Clear 
'LS691 .. Binary Counter, Direct Clear 
'LS692 .. Decade Counter, Synchronous 

Clear 
'LS693 .. Binary Counter, Synchronous Clear 

description 

02423, JANUARY 1981 

SN54LS690 THRU SN54LS693 .•• J PACKAGE 
SN74LS690 THRU SN74LS693 ... JORN PACKAGE 

(TOP VIEW) 

Ce LR 1 20 Vee 

CCK 2 19 RCO 
A 3 18 QA 
B 4 11 as 
c 5 16 Cc 
D 6 1s ao 

ENP 7 14 ENT 
ReLR 8 13 LOAD 

ReK 9 12 G 
GND 10 11 R/C 

These low-power Schottky LSI devices incorporate synchronous counters, four-bit D-type registers, and quadruple two· 
line to one-line multiplexers with three-state outputs in a single 20-pin package. The counters can be programmed from • 
the data inputs and have enable P and enable T inputs and a ripple-carry output for easy expansion. The register/counter 
seleet input, R/C, selects the counter when low or the register when high for the three-state outputs, GA, Os. Ge. and 
Go. These outputs are rated at 12 and 24 milliamperes (54LS/74LS) for good bus-driving performance. 

Individual clock and clear inputs are provided for both the counter and the register. Both clock inputs are positive-edge 
triggered. The clear line is active low and is asynchronous on the 'LS690 and 'LS691, synchronous on the 'LS692 and 

'LS693. 

schematics of inputs and outputs 

EQUIVALENT OF 
A,B,C,DINPUTS 

Vee-----

20 kn NOM 

TYPICAL OF 
ALL Q OUTPUTS 

EQUIVALENT OF 
ALL OTHER INPUTS 

Vee 

·INPUT 

RCO OUTPUT 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 

AND MULTIPLEXED 3-STATE OUTPUTS 

TEXAS INSTRUMENTS 
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TYPES SN54LS690 ·THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 

logic symbols 

'LS690 'LSS.91 

22 
(19) 

RCO 3CT=15 Z22 22 

QA 

S Os S 

c [4] Oc c [4] 

D [8] Oo D [8] 

'LS692 'LS693 

22 
(19) RCO 22 

QA 

S [2] Os S 

c [4] Oc c 
D [8] Oo D 

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

(19) RCO 

QA 

Os 

Oc 
Oo 

(19) 
RCO 

OA 

Os 

Oc 
Oo 

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS690 thru SN54LS693 . . . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS690 thru SN74LS693 . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°e to 150°e 

NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 

AND MULTIPLEXED 3-STATE OUTPUTS 

recommended operating conditions 

SN54LS' SN74LS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
Q -1 -2.6 mA 

High-level output current, loH 
RCO -400 -400 µA 

Q 12 24 mA 
Low-level output current, loL 

RCO 4 8 mA 

CCK 0 20 0 20 MHz 
Clock frequency, f clock 

RCK 0 20 0 20 MHz 

CCK 25 25 ns 
Width of clock pulse, tw (high or low) 

RCK 25 25 ns 

A-D to CCKt 30 30 ns 

Enable P or T to CCKt 30 30 ns 
Setup time, tsu 

'LS692, 'LS693 only CCLR.J, to CCKt 20 20 ns 

'LS692, 'LS693 only RCLR.J, to RCKt 20 20 ns 

Hold time, th Any input from CCKt or RCKt 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 oc 

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

TEST CONDITIONst 
SN54LS' 

PARAMETER 
TYP* MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

V1K Input clamp voltage Vcc=MIN, 11=-18 mA -1.5 

Any Q loH=-1 mA 2.4 3.1 

VoH High-level output voltage Any Q 
Vcc=MIN, V1H=2 v. 

low-2.6 mA 2.4 

RCO 
V1L =V1L max 

10 w-400µA 2.5 3.2 2.7 

Any Q loL=12 mA 0.25 0.4 

Any Q Vcc=MIN, V1w2 V, loL=24 mA 
VoL Low-level output voltage 

RCO V1L=V1L max loL =4 mA 0.25 0.4 

RCO loL=8 mA 

lozH 
Off-state output current, 

Any Q 
Vcc=MAX, V1w2 V, ViL=V1Lmax, 

20 
high-level voltage applied Vo=2.7 V 

lozL 
Off-state output current, 

Any Q 
Vcc=MAX, V1w2 v. V1L=V1L max, 

-20 
low-level voltage applied Vo=0.4 V 

11 
Input current at maximum 

input voltage 
Vcc=MAX, V1=7 v 0.1 

l1H High-level input current Vcc=MAX, V1=2.7 v 20 

A thru D -0.4 
l1L Low-level input current Vcc=MAX, V1=0.4 v 

-0.2 All others 

Short-circuit Any Q -30 -130 -30 
los 

output current§ 
Vcc=MAX, Vo=O v 

RCO -20 -100 -20 

iccH Supply current, outputs high See Note 2 46 65 

lccL Supply current, outputs low 
Vcc=MAX, 

See Note 3 48 70 

lccz Supply current, outputs off 
All outputs open 

See Note 4 48 70 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*All typical values are at Vee= 5 V, TA= 25°C. 
§Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second. 

SN74LS' 

TYP* 
UNIT 

MAX 

v 
0.8 v 

-1.5 v 

3.1 v 
3.2 

0.25 0.4 

0.35 0.5 v 
0.25 0.4 

0.35 0.5 

20 µA 

-20 µA 

0.1 mA 

20 µA 

-0.4 

-0.2 
mA 

-130 
mA 

-100 

46 65 

48 70 mA 

48 70 

NOTES: 2. lccH is measured after two 4.5-V to 0-V to 4.5-V pulses have been applied to CCK and ACK while G is grounded and all other in­
puts are at 4.5 V. 

3. lccL is measured after two 0-V to 4.5-V to 0-V pulses have been applied to CCK and ACK while all other inputs are grounded. 
4. lccz is measured after two 0-V to 4.5-V to 0-V pulses have been applied to CCK and ACK while G is at 4.5 Vandall other in­

puts are grounded. 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 

AND MULTIPLEXED 3-STATE OUTPUTS 

switching characteristics, Vee= 5 V, TA= 25°e, see note 5 

FROM TO 'LS690, 'LS691 'LS692, 'LS693 
PARAMETER TEST CONDITIONS UNIT 

(INPUT) (OUTPUT) MIN TVP MAX MIN TVP MAX 

tPLH 23 40 23 40 
CCKt RCO RL=2kn,CL=15pF ns 

tPHL 23 40 23 40 

tPLH 13 20 13 20 
ENT RCO ns 

tPHL 13 20 13 20 

tPLH 12 20 12 20 
CC Kt Q ns 

tPHL 17 25 17 25 

tPLH 12 20 12 20 
RCKt Q ns 

tPHL 17 25 17 25 

tPHL CCLRi Q 23 40 ns 

tPHL RCLRi Q 20 30 ns 

tPHL CC Kt Q (CLEAR) 
RL = 667 n, CL= 45 pF 

23 40 ns 

tPHL RC Kt Q (CLEAR) 20 30 ns 

tPLH 
R/C 

16 25 16 25 
Q ns 

tPHL 16 25 16 25 

tpzH 
Gi 

19 30 19 30 
Q ns 

tpzL 19 30 19 30 

tPHZ 
Gt 

17 30 17 30 
Q RL = 667 n, CL= 5 pF ns 

tPLZ 17 30 17 30 

NOTE 5: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 

tp LH Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-low-level output 
tpzH Output enable time to high level 
tpzL Output enable time to low level 
tpHz Output disable time from high level 
tpLz Output disable time from low level 
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TTL 
LSI 

TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 

WITH OUTPUT REGISTERS ANO MULTIPLEXED 3-STATE OUTPUTS 

• 4-Bit Counters/Registers 

• Multiplexed Outputs for Counter or Latched 
Data 

• 3-State Outputs Drive Bus Lines Directly 

• 'LS696 .. Decade Counter, Direct Clear 
'LS697 .. Binary Counter, Direct Clear 
'LS698 .. Decade Counter, Synchronous 

Clear 
'LS699 .. Binary Counter, Synchronous Clear 

description 

02424, JANUARY 1981 

SN54LS696 THRU SN54LS699 •• J PACKAGE 
SN74LS696 THRU SN74LS699 •. J OR N PACKAGE 

(TOP VIEW) 

U/D 20 Vee 
CCK 2 19 RCO 

A 3 18 QA 

B 4 17 Os 
c 5 16 Oc 
D 6 15 Oo 

ENP 7 14 ENT 

CCLR 8 13 LOAD 

ACK 9 12 G" 
GND 10 11 R/C 

These low-power Schottky LSI devices incorporate synchronous up/down counters, four-bit 0-type registers, and quad­
ruple two-line to one-line multiplexers with three-state outputs in a single 20-pin package. The up/down counters are 
programmable from the data inputs and feature enable P and enable T and a ripple-carry output for easy expansion. 
The register/counter select input R/C, selects the counter when low and the register when high for the three-state out­
puts, QA, Os. Oc, and Oo. These outputs are rated at 12 and 24 milliamperes (54LS/74LS) for good bus driving 
performance. 

Both the counter clock CCK and register clock RCK are positive-edge triggered. The counter clear CCLR is active low 
and is asynchronous on the 'LS696 and 'LS697, synchronous on the 'LS698 and 'LS699. 

schematics of inputs and outputs 

EQUIVALENT OF 
A, 8, C, D INPUTS 

Vee ----4..---

TYPICAL OF 
ALL Q OUTPUTS 

EQUIVALENT OF 
ALL OTHER INPUTS 

RCO OUTPUT 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 

logic symbols 

'LS696 'LS697 

'LS698 'LS699 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 

WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 

functional block diagrams 

'LS697 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 

functional block diagrams 
'LS698 

'LS699 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 

WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 

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

Supply voltage, Vee (see Note 1) 7V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54LS696 thru SN54LS699... . . . . . . . . . . . . . . . . . . -55°e to 125°e 

SN74LS696 thru SN74LS699 . . . . . . . . . . . . . . . . . . . . . . . . 0°e to 70°e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65° e to 150° e 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

SN54LS' SN74LS' 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
Q -1 -2.6 mA 

High-level output current, loH 
RCO -400 --400 µA 

Q 12 24 
Low-level output current, IQL mA 

RCO 4 8 

CCK 0 20 0 20 
Clock frequency, fc1ock MHz 

RCK 0 20 0 20 

Width of clock pulse, tw CCK 25 25 

(high or low) RCK 25 
ns 

25 

A-D to CCKt 30 30 

Enable P or T to CCKt 30 30 
Setup time, t5u 

U/D to CCKt 35 
ns 

35 

'LS698, 'LS699, CCLR to CCKt 20 20 

Hold time, th 0 0 ns 

Operating free-air temperature, TA -55 125 0 70 aC 

II 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 

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

TEST CONDITIONSt 
SN54LS' SN74LS' 

PARAMETER 
MIN TYP* MAX MIN 

VtH High-level input voltage 2 2 

V1L Low-level input voltage 0.7 

VtK Input clamp voltage Vcc=MIN, lt=-18 mA -1.5 

Any Q loH=-1 mA 2.4 3.1 

VoH High-level output voltage Any Q 
Vcc=MIN, V1w2 V, 

tow-2.6 mA 2.4 

Rec:> 
VtL=VtL max 

tow-400µA 2.5 3.2 2.7 

Any Q IQL =12 mA 0.25 0.4 

Any Q Vcc=MIN, V1w2 V, loL=24 mA 
VQL Low-level output voltage 

RCO VtL=VtL max loL=4 mA 0.25 0.4 

RCO toL=8 mA 

lozH 
Off-state output current, 

Any Q Vcc=MAX, G at 2 V, Vo=2.7 V 20 
high-level voltage applied 

tozL 
Off-state output current, 

Any Q Vcc=MAX, G at 2 V, Vo=0.4 V -20 
low-level voltage applied 

It 
Input current at maxi-

Vcc=MAX, V1=7 v 0.1 
mum input voltage 

ltH High-level input current Vcc=MAX, V1=2.7 v 20 

A thru D 
Vcc=MAX, V1=0.4 v 

-0.4 
ltL Low-level input current 

All others -0.2 

Short-circuit Any Q -30 -130 -30 
tos output current§ 

Vcc=MAX, Vo=O v 
RCO -20 -100 -20 

tccH Supply current, outputs high See Note 2· 46 65 

tccL Supply current, outputs low 
Vcc=MAX, 

See Note 3 48 70 
All outputs open 

tccz Supply current, outputs off See Note 4 48 70 

t For conditions shown as MIN or MAX, use the appropriate value sp.ecifled under recommended operating conditions. 
*All typical values are at V CC = 5 V, TA = 25° C. 

§only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

TYP* 

3.1 

3.2 

0.25 

0.35 

0.25 

0.35 

46 

48 

48 

MAX 
UNIT 

v 
0.8 v 

-1.5 v 

v 

0.4 

0.5 v 
0.4 

0.5 

20 µA 

-20 µA 

0.1 mA 

20 µA 

-0.4 

-0.2 
mA 

-130 
mA 

-100 

65 

70 mA 

70 

NOTES: 2. lccH is measured after two 4.5 V to 0 V to 4.5 V pulses have been applied to CCK and ACK while G is grounded and all other In· 
puts are at 4.5 V. 

3. lccL is measured after two 0 V to 4.5 V to 0 V pulses have been applied to CCK and ACK while all other Inputs are grounded. 
4. lccz is measured after two 0 V to 4.5 V to 0 V pulses have been applied to CCK and ACK while G is at 4.5 v and all other in· 

puts are grounded. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER 
FROM TO 'LS696, 'LS697 'LS698, 'LS699 

TEST CONDITIONS UNIT (INPUT) (OUTPUT) MIN TYP MAX MIN TYP MAX 

tPLH 
CCKt RCO 

23 40 23 40 ns 

tPHL 
AL= 2 kn, CL= 15 pF 

23 40 23 40 ns 

tPLH ENT RCO 
13 20 13 20 ns 

tPHL 13 20 13 20 ns 

tPLH 
CCKt Q 

12 20 12 20 ns 

tPHL 17 25 17 25 ns 

tPLH 
RCKt Q 

12 20 12 20 ns 

tPHL 17 25 17 25 ns 

tPHL CC-LR+ Q 23 40 ns 
tpli.!. CCKt Q (CLEAR) 

AL= 667 n, CL= 45 pF 
23 40 ns 

tPLH 
R/C Q 

16 25 16 25 ns 

tPHL 16 25 16 25 ns 
tpzH 

'G+ Q 
19 30 19 30 ns 

tpzL 19 30 19 30 ns 
tpHz G't Q RL=667n,CL=5pF 

17 30 17 30 ns 
tpLz 17 30 17 30 ns 
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ADVANCED SCHOTTKY FAMILIES 

INTRODUCTION 

The development by Texas Instruments of an advanced Schottky TTL process has 
enabled TI to offer two new high-performance bipolar logic families. Both of 
these product lines, Advanced Low-Power Schottky {ALS) and Advanced Schottky {AS), 
are constructed with an advanced oxide-isolated, ion-implanted process employing 
composed masks. This process, compared to previous process technologies, allows 
for smaller and shallower geometries, which means a substantial reduction in 
parasitic and side-wall capacitances and decreased transistor switching times. 
The end result is an improvement in the speed-power performance. The ALS family 
will offer both lower power and faster speeds than LS, while the AS family will 
offer speeds up to twice as fast as Schottky TTL at approximately the same power. 

The ALS family features a reduction in power dissipation per gate, improved AC 
performance, higher input threshold, schottky clamping diodes on each input and 
output, protection against negative input voltage, full TTL compatibility, and (like 
the LS family) three categories of output drive capability {that is standard, buffer, 
and bus-driver type outputs). While the ALS product line does include SSI and MSI 
devices that are functionally and pin-for-pin compatible with already existing 
popular TTL, S, and LS devices, the major design emphasis will be on the intro­
duction of new state-of-the-art LSI type devices. All ALS DC parameters, with 
the exception of Ice and one or two other parameters, will have the same specifica­
tion as LS devices. 

The AS family features a 30- to 40-percent improvement in AC performance, full TTL 
compatibility, and sink and source capability equal to or greater than Schottky 
TTL. The AS product line will consist mainly of new high-density 20- or 24-pin 
functions. The 24-pin functions will be offered in a new 300-mil slim-line 
package. Again, most AS DC parameters will have the same specifications as 
Schottky TTL. 

All ALS and AS devices will be offered in both plastic and ceramic chip carriers. 
Pin assignments for ALS and AS devices in plastic chip carriers {FN) are given in 
Section 7 of this supplement. 

This section {Section 5) is divided into the ALS portion and the AS portion. 
Both have the following format: A two-page comprehensive listing is given of the 
DC parameters (that is, absolute maximum ratings, recommended operating conditions, 
and electrical characteristics) of that family. An important item to note is that 
the 74 series, as well as the 54 series, will be specified at plus or minus ten­
percent power-supply tolerance. Each family will offer outputs with three different 
drive capabilities. 

These two pages are followed by individual data sheets that contain the following 
device information; pinout, functional description, function table, and Ice and 
switching parameters, when available. Another important item to note is the change 
in AC specifications. All ALS devices will be specified over the full recommended 
ranges of temperature and Vee with a 50-pF load for both the 54 and 74 series as 
well as the usual 15-pF, 25°C, 5-V specifications. AS devices will also be 
specified with a 50-pF load over the full recommended ranges of temperature and Vee 
and at 25°C and 5 V. 
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ABSOLUTE MAXIMUM RATINGS OVER FREE-AIR TEMPERATURE RANGE 

SUPPLY VOLTAGE,Vcc(SEE NOTE 1) 
INPUT VOLTAGE,VI: ALL INPUTS 

1/0 PORTS 
OFF STATE(HIGH-LEVEL) VOLTAGE APLLIED TO OPEN-COLLECTOR OUTPUTS 
HIGH-LEVEL VOLTAGE APPLIED TO 3-sTATE OUTPUTS 
OPERATING FREE-AIR TEMPERATURE RANGE: SN54ALS 

SN74ALS 
STORAGE TEMPERATURE RANGE 

NOTE: 1° VOLTAGE VALUES ARE WITH RESPECT TO NETWORK GROUND TERMINAL· 

RECOMMENDED OPERATING CONDITIONS 

7V 
7V 

5.5v 
7V 

5.5v 
-55°C TO 125°C 

0°c TO 70°C 
-65°C To 150°C 

I I I STANDARD I BUFFER I BUS DRIVER I I 
PARAMETER OUTPUT OUTPUT OUTPUT 

I ~UPPL y VOLTAGE 54/74AL S 
54/74AI:S 

HIGH-LEVEL OUTPUT CURRENTLlOH t 74ALS* 
:HIGH-LEVEL OUTPUT VOLTAGELVOH JI. 54124AL S 

54ZZ4][S 
Low-LEVEL OUTPUT cuRRENTLloL 74ALS* 

54A:CS 
OPERATING FREE-AIR TEMPERATURE~TA 74Al_S 

t DOES NOT APPLY TO OPEN-COLLECTOR OUTPUTS· 
~ APPLIES ONLY TO OPEN-COLLECTOR OUTPUTS· 
§ INDICATES A DASH ONE(-1) SPEC· 

MIN 
4.5 

-55 
0 

NOM MAX MIN NOM MAX 
5.0 5.5 4.5 5.0 5.5 

-0.4 -1 
-0.4 -2.5 
5.5 5.5 

4 12 
8 24 

122 -55 125 
70 0 10 

* THE EXTENDED CONDITIONS APPLY IF Vee IS MAINTAINED BETWEEN 4.75y AND 5.25v. 

MIN NOM MAX UNIT 
4.5 5.0 _5.5 y_ 

-12 MA 
-15 MA 

_5 .5 v 
11 MA 

24/48§ MA 
-55 125 o_e_ 

0 IO o-c 
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ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (UNLESS OTHERWISE NOTED) 
I I I s I ANDARD I BUFFER I BOS DRIVER I I 

PARAMETER TEST CONDITIONS OUTPUT OUTPUT OUTPUT 
MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX UNIT 

.Y_IH lf_IGH-LEVEL INPUT VOLTAGE 1 2 2 v 
VIL Low-LEVEL INPUT VOLTAGE 0-8 0-8 0-8 v 
VIK JNPUT CLAMP VOLTAGE Vcc=11rN..1.. I1=-l8MA -1.5 -1.5 -1._5_ v 

2-4 3.2 v loH=-}MA 6_4/74Al.S Vcc=J1ill 
IVoH HIGH-LEVEL OUTPUT 54/74ALS Vcc=MIN 2.5 3.4 2.4 3.2 2 v 

VOLTAGE (SEE NOTE 1) IoH=MAX Zlffi[S Ycc=4 .]_5_V 2.7 3.4 2.4 3_.3 2 v 
IoH HIGH-LEVEL OUTPUT 

I 

CURRENT (SEE NOTE 2) Vcc=MIN..1..VoH=MAX 0.1 0.1 0.1 MA 
VoL 54/74ALS Vcc=MIN 0.25 0.4 0-25 0.4 0.25 0-4 v 

Low-LEVEL OUTPUT VOLTAGE IoL=MAX 74Al.S Vcc=4 -l5V 0.35 0.5 0.35 0.5 0.3_5_ 0.5 v 
I I INPUT CURRENT AT MAXI-

MUM INPUT VOLTGE Vcc=MAX..1..V1=7V 0.1 0.1 0.1 MA 
JIH _HIGH-LEVEL INPUT CURRENT Vcc=l1_8LV1=2 .zv 20 20 20 uA 
IIL Low-LEVEL INPUT CURRENT Vcc=MAX..1..V1L=0.4V -0.2 -0.2 -0.2 MA 
Io ]:UTPUT CURRENT ,, Vcc=JiAX;J_o=2.25V -10 -60 -15 -10 -20 -120 MA 
IozH OFF-STATE OUTPUT CURRENTJ 

HIGH-LEVEL VOLTAGE 1/0 PORTS 40 40 uA 
APPLIED (SEE NOTE 3) Vcc=MAX..1..Vo=2.7V l!oN-.lZO 20 20 uA 

IoZL OFF-STATE OUTPUT CURRENTJ 
LOW-LEVEL VOLTAGE 1/0 PORTS -0.2 -0.2 MA 
APPLIED (SEE NOTE 3) Vcc=MAX..1..Vo=o.4v NoN-1/0 -20 -20 uA 

Tee SUPPLY CURRENT 
(SEE NoTE 4) I .. .. -r=11 I I I I MA I 

,, THE OUTPUT CONDITIONS HAVE BEEN CHOSEN TO PRODUCE A CURRENT THAT CLOSELY APPROXIMATES ONE-HALF THE 
TRUE SHORT-CIRCUIT CURRENTJ Ios-

NoTES l· DOES NOT APPLY TO OPEN-COLLECTOR OUTPUTS· 
2· APPLIES ONLY TO OPEN-COLLECTOR OUTPUTS· 
3. APPLIES ONLY TO 3-sTATE OUTPUTS· 
4. REFER TO INDIVIDUAL DATA SHEET FOR Ice LIMITS· 
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ADVANCED LOW-POWER TYPES SN54ALSOO AND SN74ALSOO 
SCHOTTKY TTL QUAD 2-INPUT NAND GATES 

* QUAD 2-INPUT NAND GATES J OR N PACKAGE 

* ADVANCED OXIDE-ISOLATEDJ ION- . POSITIVE LOGIC: Y=AB 
IMPLANTED SCHOTTKY TTL PROCESS 

Vee 4B 4A 4Y 3B 3A 3Y 
* FUNCTIONALLY AND PIN-FoR-PIN 

COMPATIBLE WITH TTL COUNTERPART 14 13 12 TI 10 9 8 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER-
l_ll 1-21 l_3_l l~I LS.I l_lil l_l_I 

ISTICS lA lB lY 2A 2B 2Y GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-
1 SOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF 
PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES THE 
SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICSJ SEE PAGES 226 AND 227J STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4-5V TO 5-5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

4 00 00 00 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 4 3 14 3 11 NS 
TPHL 5 3 14 3 11 NS 

SN54ALS/74ALSOO VALUES ARE AT Vee= 5VJ TA= 25 CJ CL = 15PFJ RL = 500 OHMS 

OTE: YPICAL VALUES ARE AT Vee= 5VJ A= 25 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS01 AND SN74ALS01 
QUAD 2-INPUT NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

* QUAD 2-INPUT NAND GATES WITH 
OPEN-COLLECTOR OUTPUTS 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SHITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

Vee 

1141 

J OR N PACKAGE 

POSIT IVE LOG IC: Y=AB 

4Y 4B 4A 3Y 3B 3A 

1131 1121 ITII 1101 191 181 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

l~I l~I I 31 l~I I 51 l~I I 71 

lY lA lB 2Y 2A 2B GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS rs THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF 
PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES THE 
SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONS AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227J STANDARD OUTPUT: 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4-5V TO 5-5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS01* SN54ALS01 SN74ALS01 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 20 23 59 23 54 NS 
ITPHL I 12 I 8 29 I 8 28 I NS 
* SN54ALS/74ALS01 VALUES ARE AT Vee = 5VJ TA = 25°CJ CL = 15PFJ RL = 500 oHMs 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 752€5 
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ADVANCED LOW-POWER TYPES SN54ALS02 AND SN74ALS02 
SCHOTTKY TTL QUAD 2-INPUT NOR GATES 

* QUAD 2-INPUT NOR GATES J OR N PACKAGE 

* ADVANCED OXIDE-ISOLATED1 ION- POSIT IVE LOG IC: Y="A+B 
IMPLANTED SCHOTTKY TTL PROCESS 

Vee 4Y 4B 4A 3Y 3B 3A 
* FUNCTIONALLY AND PIN-FoR-PIN 

COMPATIBLE WITH TTL COUNTERPART 14 13 12 TI 10 9 8 
* IMPROVED AC PERFORMANCE OVER LS 

COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 
* IMPROVED INPUT THRESHOLD VOLTAGE 

_l _2_ -3. _g_ 
* IMPROVED LINE RECEIVING CHARACTER-

ISTICS lY lA lB 2Y 2A 2B GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED1 ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS1 RECOMMENDED OPERATING CONDITIONS AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGE 226 AND 2271 STANDARD OUTPUT· . 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE1Vcc=4-5V TO 5-5V1RL=500 OHMS1 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS02* SN54ALS02 SN74ALS02 
PARAMETER MIN TYP MAX MiN TYP MAX MIN TYP MAX UNIT 

TPLH 6 3 14 3 12 NS 
I TPHL I 5 I 3 11 I 3 10 I NS 
* sN54ALS/74ALso2 vALUEs ARE AT Vee = 5V1 TA= 25°CJ CL = 15PFJ RL = Soo oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPE~ATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS 

IccH SUPPLY CURRENT1 OUTPUTS HIGH Vcc=]'1AX_J_V I =OV 
le CL SUPPLY CURRENTL OUTPUTS LOW Vcc=11AXLVI=4 .sv 
NOTE: TYPICAL VALUES ARE AT Vee= 5VJ TA= 25°C 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MIN TYP MAX UNil 
0-86 2.2 MA 
2-16 4 MA 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS03 AND SN74ALS03 
OUAD 2- INPllT NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

* QUAD 2-INPUT NAND GATES WITH 
OPEN-COLLECTOR OUTPUTS 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

Vee 

114 I 

J OR N PACKAGE 

POSITIVE LOGIC: Y=AB 

48 4A 4Y 3B 3A 3Y 

1131 112 I ITII 1101 191 !RI 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

1i1 l~I I 31 131 l~I l~I I 71 
lA lB lY 2A 2B 2Y GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICSJ SEE PAGES 226 AND 227J STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5V TO 5.5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 2o7 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS03* SN54ALS03 SN74ALS03 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

20 23 59 23 54 NS 
12 R 29 R 28 NS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDIT IONS 

lccH SUPPLY CURRENTJ OUTPUTS HIGH Vcc=jj_AX.L VI=OV 
le CL SUPPLY CURRENTL OUTPUTS LOW Vcc=MAXLVI-4°5V 
NOTE: TYPICAL VALUES ARE AT Vee = 5VJ TA= 25°C 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
I NCOR PORAT ED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 
0.43 o.85 MA 
].J)_Z 2 1SK_ 

• 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SNS4ALS04 AND SN74ALS04 
HEX INVERTERS 

* HEX INVERTERS 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE ovER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

J OR N PACKAGE 

POSITIVE LOG IC: 

Vee 6A 6Y SA 

14 13 12 TI 

_1_2_}_!1_ 

lA lY 2A 2Y 

Y=A 

SY 4A 

10 9 

-2 _6_ 

3A 3Y 

4Y 

8 

_]_ 

GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 227, STANDARD OUTPUT 0 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-SV TO S-SV,RL=SOO OHMS, 
CL=SOPF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SNS4ALS/74ALS04* SNS4ALS04 SN74ALS04 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 4 3 14 3 11 NS 
TPHL 3 2 12 2 9 NS 
* - - 'CY: - -SNS4ALS/74ALS04 VALUES ARE AT Vee - SV, TA - 2S C, CL - lSPF, RL - SOO OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

IccH SUPPLY CURRENT OUTPUTS HIGH Vcc=MAX V1=0V 0.5 
!CCL SUPPLY CURRENT OUTPUTS LOW Vcc=MAX VI=4-SV .4 
NOTE: TYPICAL VALUES ARE AT Vee = sv, TA= 2S c 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS05 AND SN74ALS05 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

* HEX INVERTERS WITH OPEN-COLLECTOR 
OUTPUTS 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

Vee 

J oR N PACKAGE 

POSITIVE LOGIC: 

6A 6Y 5A 5Y 

Y=A 

4A 4Y 
* FUNCTIONALLY AND PIN-FoR-PIN 

COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

1141 1131 1121 ITII 1101 I 91 I 81 I 

* SvJITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

1-11 
lA 

1---2.I 1-3.I 

lY 2A 

l_iLI 1-5.I 1--6.I l_l_I 

2Y 3A 3Y GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 227, STANDARD OUTPUT· 

I 
I 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V TO 5°5V,RL=500 OHMS, 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS05~ SN54ALS05 SN74ALS05 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 20 23 59 23 54 NS 
TPHL 7 7 29 7 23 NS 

1F" S1f54ATS '74ALS05 VALUES ARE AT Vee = 5V, TA = 25-0{, CL = 15PF, RL = 500 OHMS 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75255 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

* QUAD 2-INPUT AND GATES 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

TYPES SN54ALS08 AND SN74ALS08 
QUAD 2-INPUT AND GATES 

J OR N PACKAGE 

POSITIVE LOGIC: Y=AB 

Vee 4B 4A 4Y 3B 3A 3Y 

IWI ITII ITII ITII IWI l~I l~I 

l~I l~I l~I l~I l~I l~I Iii 
IA lB lY 2A 2B 2Y GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICSJ SEE PAGES 226 AND 227J STANDARD OUTPUT· 

UNIT 
NS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

IccH SUPPLY CURRENT OUTPUTS HIGH Vcc=MAX V1=4.5V 1-3 2.4 MA 
CCL UPPLY CURRENT OUTPUTS LOW cc= 1=0V 

NOTE: TYPICAL VALUES ARE AT Vee = 5VJ TA= 25 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALL.AS, TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS09 AND SN74ALS09 
QUAD 2- INPUT AND GATES WITH OPEN-COLLECTOR OUTPUTS 

* QUAD 2-INPUT AND GATES WITH 
OPEN-COLLECTOR OUTPUTS 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* S\vlTCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

Vee 

1141 

J OR N PACKAGE 

POSITIVE LOGIC: Y=AB 

4B 4A 4Y 3B 3A 3Y 

1131 112 I IITI 1101 191 181 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

l~I I 21 I 31 I 41 I 51 l~I I 71 

lA lB lY 2A 2B 2Y GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TJ. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 227, STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5V TO 5-5V,RL=500 OHMS, 
CL=50PF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS09* SN54ALS09 SN74ALS09 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 20 23 59 23 54 NS 
I TPHL I 10 I 5 17 I 5 15 I NS 
* SN54ALS/74ALS09 VALUES ARE AT Vee = 5V, TA = 25°C, CL = 15PF, RL = 500 oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS 

lcCH :.S..uPPLY CURRENT~ OUTPUTS HIGH Vcc=11_AX.L VI =4 Si 
lccL SUPPLY CURRENTL OUTPUTS LOW Vcc=MAX VI=OV 
NOTE: TYPICAL VALUES ARE AT Vee= 5V, TA= 25°C 

ADVANCE INFORMATION 

. This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
I NCOR PORAT ED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 
1-35 2.4 M_A 
2.2 4 MA 
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ADVANCED LOW-POWER TYPES SN54ALS10 AND SN74ALS10 
SCHOTTKY TTL TRIPLE 3-INPUT NAND GATES 

* TRIPLE 3-INPUT NAND GATES J OR N PACKAGE 

* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LOGIC: Y=ABC 
IMPLANTED SCHOTTKY TTL PROCESS 

Vee lC lY 3C 3B 3A 3Y 
* FUNCTIONALLY AND PIN-FoR-PIN 

COMPATIBLE WITH TTL COUNTERPART 14 13 12 TI 10 9 8 

* IMPROVED AC PERFORMAtJCE ovrn LS 
COUNTERPART AT HALF THE POWER 

* SVJITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER-
_l _1_ 3 3 _5_ ~ _]_ 

ISTICS lA lB 2A 2B 2C 2Y GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 227, STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V TO 5-5V,RL=500 OHMS, 
[L=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS10~- SN54ALS10 SN74AL-Sl0 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 4 3 14 3 11 NS 
TPHL 10 4 21 4 18 NS 
-*· - - ·o - -SN54ALS/74ALS10 VALUES ARE AT Vee - 5V, TA - 25 C, CL - 15PF, RL - 500 OHMS 

NOTE: YPICAL VALUES ARE AT Vee = 5V, A = 25 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

* TRIPLE 3-INPUT AND GATES 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

TYPES SN54ALS11 AND SN74ALS11 
TRIPLE 3-INPUT AND GATES 

J OR N PACKAGE 

POSITIVE LOGIC: Y=ABC 

Vee lG lY 3C 3B 3A 3Y 

1141 ITII 1121 !Ill 1101 l~I l~I 

l~I l~I I 31 131 l~I l~I Iii 

IA lB 2A 2B 2C 2Y GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICSJ SEE PAGES 226 AND 227J STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5V TO 5.5vJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 
I I SN54ALS/74ALS11* I SN54ALS11 I SN74ALS11 I I 

PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
TPLH 12 5 23 5 20 I NS 
TPHL 6 3 12 3 10 NS 
* SN54ALS/74ALS11 VALUES ARE AT Vee = 5VJ TA = 25°CJ CL = 15PFJ RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

IccH SUPPLY CURRENT OUTPUTS HIGH Vcc=MAX VI=L!.SV I 1-8 MA 
CCL SUPPLY CURRENT OUTPUTS LOW cc= AX VI=O 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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ADVANCED LOW-POWER TYPES SN54ALS12 AND SN74ALS12 
SCHOTTKY TTL TRIPLE 3- INPUT NAND GATES WITH OPEN-COLLECTER OUTPUTS 

* TRIPLE 3- INPUT tJAND GATES WITH 
OPEN-COLLECTOR OUTPUTS J OR N PACKAGE 

* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LOGIC: Y=ABL 
IMPLANTED SCHOTTKY TTL PROCESS 

Vee lC lY 3C 3B 3A 3Y 
* FUNCTIONALLY AND PIN-FoR-PIN 

COMPATIBLE WITH TTL COUNTERPART 14 13 12 TI 10 q 8 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 
1-1.I I 21 I 31 I 41 I 51 I 61 l_ll 

* IMPROVED LINE RECEIVING CHARACTER-
ISTICS lA lB 2A 2B 2C 2Y GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-
1 SOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 227, STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V TO 5.5V,RL=500 OHMS, 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS12 SN54ALS12 SN74ALS12 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

20 23 59 23 54 NS 
15 9 37 9 30 NS 

CCH UPPLY CURRENT OUTPUTS HIGH 
!CCL SUPPLY CURRENT OUTPUTS LOW Vcc=MAX V1=4.5V 
NOTE: TYPICAL VALUES ARE AT Vee = 5V, TA = 25 c 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALSI5 AND SN74ALSI5 
TRIPLE 3-INPUT AND GATES WITH OPEN-COLLECTER OUTPUTS 

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

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

J OR N PACKAGE 

POSITIVE LOGIC: Y=ABC 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

Vee IC IY 3C 3B 3A 3Y 

INI ITII ITII IIII IIOI l~I l~I 

* IMPROVED AC PERFORMANCE ovER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

l~I l~I 131 131 l~I l~l Iii 
IA IB 2A 2B 2C 2Y GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICSJ SEE PAGES 226 AND 227J STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5V TO 5°5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 
I I SN54ALS/74ALSI5* I SN54ALSI5 I SN74ALSI5 I I 

PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
TPLH 20 23 59 23 54 NS 
TPHL 10 6 I4 6 13 NS 
* SN54ALS/74ALSI5 VALUES ARE AT Vee = 5VJ TA = 25°CJ CL = I5PFJ RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAJ1ETER TEST CONDITIONS 

lccH SUPPLY CURRENTL OUTPUTS HIGH Vcc=MAXLVr=4.5V 
lccL SUPPLY CURRENTL OUTPUTS LOW Vcc=J1AXLVr=OV 

1-roTE: 1YPICAL VALUES ARE AT Vee = 5VJ TA = 25°C 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 
I I.8 MA 

I.66 3 MA 

• 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

* DUAL 4-INPUT NAND GATES 

* ADVANCED OXIDE-ISOLATED1 ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE wirH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE ovER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

TYPES SN54ALS20 AND SN74ALS20 
DUAL 4-INPUT NAND GATES 

J OR N PACKAGE 

POSITIVE LOGIC: Y=ABCD 

Vee 2D 2C NC 2B 2A 2Y 

14 13 12 TI 10 9 8 

_l _2 ---3. ~ _5_ _6_ _]_ 

lA lB NC lC lD lY GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED1 ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS1 RECOMMENDED OPERATING CONDITIONS 1 AND DC ELECTRICAL 
CHARACTERISTICS 1 SEE PAGES 226 AND 227j STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE1Vcc=4.5V TO 5.5v1RL=500 OHMS1 
CL=50PF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS• 

SN54A S/74 S20 S 4 20 S 4A S20 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 4 3 14 3 11 NS 
TPHL 15 5 28 5 25 NS 

SN54ALS/74A S20 VALUES ARE AT Vee= 5V1 TA = 25 CJ CL = 15PF1 RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 

lcCH 
lccL 
OTE: 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

MIN TYP MAX 
0.22 0.4 
0.81 1·5 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS21 AND SN74ALS21 
DUAL 4-INPUT AND GATES 

* DUAL 4-INPUT AND GATES 

* ADVANCED OXIDE-ISOLATED) ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

Vee 

14 

J OR N PACKAGE 

POSITIVE LOGIC: Y=ABCD 

20 2C NC 2B 2A 2Y 

13 12 TI 10 9 8 

_j_ _2_ _J_ _!l -5. _6_ _]_ 
* IMPROVED LINE RECEIVING CHARACTER­

ISTICS lA lB NC lC 10 lY GNO 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-
1 SOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TJ. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS) RECOMMENDED OPERATING CONDITIONS) AND DC ELECTRICAL 
CHARACTERISTICS) SEE PAGES 226 AND 227) STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.SV TO 5.5vJRL=500 OHMS) 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS21* SN54ALS21 SN74ALS21 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

12 6 30 6 26 NS 
5 3 12 3 10 NS 

VALUES ARE AT Vee = 5VJ A = 25 CJ CL = 15P J L = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS 

lcCH SUPPLY CURRENTL OUTPUTS HIGH Vcc=]'.1AXLV1=4 .5v 
lccL SUPPLY CURRENTL OUTPUTS LOW Vcc=MAXLV1=0V - '() -NOTE: TYPICAL VALUES ARE AT Vee - 5VJ TA - 25 c 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 •DALLAS, TEXAS 75265 

MIN TYP MAX UNIT 
o.5z 1.2 MA 
I·I :.z }jK_ 

• 
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ADVANCED LOW-POWER TYPES SN54ALS22 AND SN74ALS22 
SCHOTTKY TTL DUAL 4-INPUT NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

* DUAL 4-INPUT NAND GATES WITH 
OPEN-COLLECTOR OUTPUTS J OR N PACKAGE 

* ADVANCED OXIDE-ISOLATED, ION- POSIT IVE LOG IC: Y=ABCD 
IMPLANTED SCHOTTKY TTL PROCESS 

Vee 2D 2C NC 2B 2A 2Y 
* FUNCTIONALLY AND PIN-FoR-PIN 

COMPATIBLE WITH TTL COUNTERPART 14 TI 12 TI IO 9 8 

IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER-
_l _2 _j_ .Ji _5_ _6_ _]_ 

ISTICS lA lB NC lC lD lY GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 227 1 STANDARD OUTPUT· 

PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
TPLH 20 2 59 23 54 NS 
TPHL 19 13 42 13 37 NS 
* SN54ALS/74ALS22 VALUES ARE AT Vee = 5V, TA = 25 C, CL = 15PF, RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

* TRIPLE 3-INPUT NOR GATES 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

TYPES SN54ALS27 AND SN74ALS27 
TRIPLE 3-INPUT NOR GATES 

J OR N PACKAGE 

POSITIVE LOGIC: Y=A+B+C 

Vee lC lY 3C 3B 3A 3Y 

1141 1131 1121 !Ill 1101 l~I l~I 

l~I l~I 131 l~I l~I l~I Iii 
lA lB 2A 2B 2C 2Y GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 227, STANDARD OUTPUT• 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V TO 5°5V,RL=500 OHMS, 
(L=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54A S/74A S2 S 54AL 27 SN 4A S27 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 9 4 22 4 15 NS 
TPHL 3 3 10 3 9 NS 

SN54ALS 74A S27 VALUES ARE AT Vee = 5V, TA= 25 C, CL = 15PF, L = 500 OHMS 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
lo change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

* QUAD 2-INPUT NOR BUFFERS 

* ADVANCED OXIDE-ISOLATED) ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE ovER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

Vee 

1141 

TYPES SN54ALS28 AND SN74ALS28 
QUAD 2-INPUT NOR BUFFERS 

J oR N PACKAGE 

POSITIVE LOGIC: Y=A+B 

4Y 4B 4A 3Y 3B 3A 

1131 1121 llll 1101 191 181 

l~I l~I 131 l~I l~I l~I Iii 
lY lA lB 2Y 2A 2B GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS) RECOMMENDED OPERATING CONDITIONS) AND DC ELECTRICAL 
CHARACTERISTICS) SEE PAGES 226 AND 227) BUFFER OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE)Vcc=4-5V TO 5-5VJRL=500 OHMS) 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

s 54 s 74 2 54 28 s 4 28 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 4 2 10 2 8 NS 
TPHL 4 3 10 3 8 NS 
* SN54ALS/74ALS28 VALUES ARE AT Vee = 5VJ TA= 25 CJ CL = 15PFJ RL = 500 OHMS 

ADVANCE INFORMATION 

This document contains information on 
a new i>roduct. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

* 8-INPUT NAND GATES 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* S~JITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

TYPES SN54ALS30 AND SN74ALS30 
8-INPUT NAND GATES 

J OR N PACKAGE 

POSIT IVE LOG IC: Y=ABCDEFGH 

Vee NC H G NC NC y 

114 I 1131 1121 ITII 1101 191 181 

l~I l~I 131 131 I 51 l~I I 71 
A B c D E F GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICSJ SEE PAGES 226 AND 227J STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4-5V TO 5°5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 
I I SN54ALS/74ALS30*I SN54ALS30 I SN74ALS30 I I 

PARAMETER MIN TYP MAX J MIN TYP MAX MIN TYP MAX UNIT 
TPLH 4 3 14 3 11 NS 
TPHL 10 J 5 28 5 25 NS 
* SN54ALS/74ALS30 VALUES ARE AT Vee = 5VJ TA = 25°CJ CL = 15PFJ RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS 

lccH SUPPLY CURRENTL OUTPUTS HIGH Vcc=MAXLVI=OV 
lccL SUPPLY CURRENTL OUTPUTS LOW Vcc=MAXLVI=4.5V 
NOTE: TYPICAL VALUES ARE AT Vee = 5VJ TA = 25°C 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MIN TYP MAX UNIT 
0.22 o.36 MA 
0-24 o.g MA 

• 

245 



246 

ADVANCED LOW-POWER TYPES SN54ALS32 AND SN74ALS32 
SCHOTTKY TTL 

* QUAD 2-INPUT OR GATES J OR N PACKAGE 

* ADVANCED OXIDE-ISOLATED} ION- POSIT IVE LOG IC: Y=A+B 
IMPLANTED SCHOTTKY TTL PROCESS 

Vee 4B 4A 4Y 3B 3A 3Y 
* FUNCTIONALLY AND PIN-FoR-PIN 

COMPATIBLE WITH TTL COUNTERPART 14 13 12 rr IO 9 8 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 
* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER-
_l _1_ _2 ~ _5_ _Q _]_ 

ISTICS lA lB lY 2A 2B 2Y GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS} RECOMMENDED OPERATING CONDITIONS} AND DC ELECTRICAL 
CHARACTERISTICS} SEE PAGES 226 AND 227} STANDARD OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4-5V TO 5-5VJRL=500 OHMS} 
CL=50PF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS32*- SN54ALS32 SN74ALS32 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 0 ·~- TI 1 TI NS 
TPHL 5 NS 
* - - cu- - -SN54ALS/74ALS32 VALUES ARE AT Vee - 5VJ TA - 25 CJ CL - 15PFJ RL - 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS 

ICCH SUPPLY CURRENTL OUTPUTS HIGH Vcc=MAX_i_VI=4°5V 
lccL _SUPPLY CURRENT_i_ OUTPUTS LOW -'L cc=J'18X.JLI =O_\L 

- - ~ NOTE: TYPICAL VALUES ARE AT Vee - 5VJ TA - 25 c 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MIN TYP MAX UNIT 
1°9 4 MA 
2°6 4.9 M]. 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS33 AND SN74ALS33 
QUAD 2-INPUT NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS 

* QUAD 2-INPUT NOR BUFFERS WITH 
OPEN-COLLECTOR OUTPUTS 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

J OR N PACKAGE 

POSITIVE LOGIC: Y=A+'E 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

Vee 4Y 4B 4A 3Y 3B 3A 

14 13 12 11 10 9 8 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

l~I l~I 131 l~I l~I l~I 1i1 
lY lA lB 2Y 2A 2B GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI· THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICSJ SEE PAGES 226 AND 227J BUFFER OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4-5V TO 5-5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS33* SN54ALS33 SN74ALS33 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 20 10 40 10 30 NS 
TPHL 9 7 18 7 15 NS 
* - - ~ - -SN54ALS/74ALS33 VALUES ARE AT Vee - 5VJ TA - 25 CJ CL - 15PFJ RL - 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

lccH SUPPLY CURRENT 'OUTPUTS HIGH Vcc=MAX V1=0V 1-7 2-8 r.1fl. 
lccL SUPPLY CURRENT OUTPUTS LOW cc= V1=4.5V 
NOTE: TYPICAL VALUES ARE AT Vee= 5VJ TA= 25 c 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notico. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS37, SN74ALS37, SN54ALS40, AND SN74ALS40 
NAND BUFFERS 

* 'ALS37 QUAD 2-INPUT NAND BUFFERS 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

'ALS37 • .. J OR N PACKAGE 

Vee 4B 4A 4Y 3B 3A 3Y 

POSITIVE LOGIC: Y=AB° 

l~I l~I l~I l~I l~I l~I 1i1 

IA IB IY 2A 2B 2Y GND 

* 'ALS40 DUAL 4-INPUT NAND BUFFERS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPARTS 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

* IMPROVED INPUT THRESHOLD VOLTAGE 

'ALS40 ..• J OR N PACKAGE 

Vee 2D 2C NC 2B 2A 2Y 

II41 II31 II21 IIII IIOI l~I l~I 

POSITIVE LOGIC: Y=ABOJ 

l~I l~I l~I l~I l~I l~I 1i1 
IA IB NC IC ID IY GND 

FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227, BUFFER OUTPUT• 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V TO 5-5V,RL=500 OHMS, 
C.t.::.50pf (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 
I I SN54ALS/74ALS37* I SN54ALS37 I SN74ALS37 I I 
I PARAMETER I MIN TYP MAX I MIN TYP MAX I MIN TYP MAX IUNITI 
ITPLH I 4 I 2 10 I 2 8 I NS I 
ITPHL I 4 I 3 IO I 3 8 I NS I 

I SN54A LS/7 4A LS40* I SN54A LS40 SN74A LS40 I I 
PARAMETER I MIN TYP MAX I MIN TYP MAX MIN TYP MAX IUNITI 

ITPLH I 4 I 2 IO I 2 8 I NS I 
ITPHL I 4 I 3 IO I 3 8 I NS I 
* SN54ALS/74ALS37 AND SN54ALS/74ALS40 vALUEs ARE AT Vee = 5V, TA = 25°C, 

CL= I5PF, RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
I I I SN54ALS/74ALS37 I SN54ALS/74ALS40 I I 
I PARAMETER I TEST CONDITIONS I MIN TYP MAX I MIN TYP MAX !UNIT! 
I IccH SUPPLY CURRENT, I Vcc=MAX, I I I I 
I OUTPUTS HIGH IV1-0V I o.86 I.6 I 0.43 0.8 I MA I 
I IccL SUPPLY cURRENT,IVcc=MAX,Low I I I I 
I OUTPUTS LOW IV1=4.5V I 4 6-4 I 2 3.2 I MA I 
NOTE: TYPICAL VALUES ARE AT Vee = 5V, TA = 25°C 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS38 AND SN74ALS38 
QUAD 2-INPUT NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS 

* QUAD 2-INPUT NAND BUFFERS WITH 
OPEN-COLLECTOR OUTPUTS 

* ADVANCED OXIDE-ISOLATED} ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE ovER LS 
COUNTERPART AT HALF THE POWER 

* SWITCHING SPECIFICATIONS AT 50 pF 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

J OR N PACKAGE 

POSITIVE LOGIC: Y=AB 

Vee 4B 4A 4Y 3B 3A 3Y 

14 13 12 TI 10 9 8 

lA lB lY 2A 2B 2Y GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED1 ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS1 RECOMMENDED OPERATING CONDITIONS1 AND DC ELECTRICAL 
CHARACTERISTICS1 SEE PAGES 226 AND 2271 BUFFER OUTPUT• 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE1Vcc=4°5V TO 5°5V1RL=500 OHMS} 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS• 

SN54ALS/74ALS38* SN54ALS38 SN74ALS38 
PARAMETER MIN TYP MAX MIN TYP MAX TYP MAX UNIT 

20 10 40 30 NS 
15 NS 

00 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS 

lccH ...S..UPPLY CURRENT1 OUTPUTS HIGH .Y.cc=flMll.1=0.Y. 
le CL SUPPLY CURRENT_L OUTPUTS LOW Vcc=MAX_LV1=4.5V 

- - ·o-NOTE: TYPICAL VALUES ARE AT Vee - 5VJ TA - 25 c 

ADVANCE INFORMATION 

This documont contains information on 
a now product. Spocilications are subject 
lo chango without nolico. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MIN TYP MAX UNIT 
0°86 1°6 MA 

4 5.4 MA 

• 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS74 AND SN74ALS74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

* DUAL D-TYPE POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS 

* ADVANCED OXIDE-ISOLATED} ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* SWITCHING SPECIFICATIONS AT 50 pF 

FUN CTI ON TABLE 
OUTPUTS INPWTS 

"PRE ITR CLK D Q Q 
L 
H 
L 
H 
H 
H 

* 

H x x H L 
L x x L H 
L x x H* H* 
H • L L H 
H • H H L 
H L x Qo Qo 

THIS CONFIGURATION IS 
NON STABLE 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED AC PERFORMANCE ovER LS 
COUNTERPART AT HALF THE POWER 

* IMPROVED INPUT THTRESHOLD VOLTAGE 

Vee 2 2D 2 2 2Q 2Q 
CLR CLK PRE 

Ilf I3TITIID98 

J oR N PACKAGE 

lD lQ iQ GND 

FOR ABSOLUTE MAXIMUM RATINGS} RECOMMENDED OPERATING CONDITIONS} AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227} STANDARD OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
SN54ALS74 SN74ALS74 

MIN TYP MAX MIN TYP MAX UNIT 
DATA SETUP TIMEL TSU 15 15 NS 
DATA HOLD TIMEL TH 0 0 NS 

1LEAR OR PRESET INACTIVE STATE SETUP TIME~ TSU 10 10 NS 
CLOCK HIGH 14 12 NS 
CLOCK LOW 19 17 NS 

PULSE WIDTH~ TW J:RESET OR CLEAR LOW 12 15 NS 
SETUP AND HOLD TIMES ARE WITH RESPECT TO LOW-TO-HIGH TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4-5 TO 5-5VJRL=500 OHMS} 
CL=50PF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54AL /74ALS74 SN54ALS74 SN74ALS74 
PARAMETER FROM MIN TYP MAX MIN TYP MAX TYP MAX UNIT 

40 50 30 HZ 
PRESET OR 6 3 15 13 NS 

CLEAR 10 5 17 15 NS 
8 5 18 16 NS 

12 7 18 NS 
00 OHMS 

Ice SUPPLY CURRENT 2-4 4 2.4 4 MA 
OTE: YPICAL VALUES ARE AT cc= J A= 

~I Ice IS MEASURED WITH OUTPUTS OPEN AND DJCLKJ AND PRE GROUNDED} THEN WITH DJ 
CLKJ AND CLR GROUNDED· 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED LOW-POWER _ TYPES SN54ALS109 AND SN74ALS109 
SCHOTTKY TTL DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH CLEAR AND PRESET 

* DUAL J-K POSITIVE-EDGE-TRIGGERED * FUNCTIONALLY AND PIN-FoR-PIN 
FLIP-FLOPS WITH CLEAR AND PRESET COMPATIBLE WITH TTL COUNTERPART 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* IMPROVED AC PERFORMANCE OVER LS 
COUNTERPART 

* SWITCHING SPECIFICATIONS AT 50 pF * IMPROVED LINE RECEIVING CHARACTER­
ISTICS AND INPUT THRESHOLD VOLTAGE 

Vee 2 2J 2K 2 2 20 2Q 
CLR CLK PRE 

Tb 15 Ilf 15 TI IT TIT 9 
H x x L H 
L x x H* H* 
H L L L H J oR N PACKAGE 
H H L TOGGLE 
H L H Qo Qo 

·H H H H L 
Qo TI"o 

1 _l _J_ 4 r r r 
IS NONSTABLE CLR lJ lK CLK PRE lQ 1IT GND 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227J STANDARD OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
SN54ALS109 SN74ALS109 

MIN TYP MAX MIN TYP MAX UNIT 
DATA SETUP TIMEL TSU 15 15 NS 
DATA HOLD TIMEL TH 0 0 NS 
iLEAR OR PRESET INACTIVE STATE SETUP TIMEL TSU 10 10 NS 

CLOCK HIGH 14 12 NS 
CLOCK LOW 19 17 NS 

PULSE WIDTH.1_ TW PRESET OR CLEAR LOW 15 15 NS 
SETUP AND HOLD TIMES ARE WITH RESPECT TO LOW-TO-HIGH TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5 TO 5-5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS109* SN54ALS109 SN74ALS109 
PARAMETER FROM MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
FMAX 40 50 30 34 MHZ 
TPLH PRESET OR 6 3 15 3 13 NS 
TPHL CLEAR 10 5 17 5 15 NS 
TPLH 8 5 18 5 16 NS 
TPHL CLOCK 12 7 20 7 18 NS 
* SN54ALS/,4ALS109 VALUES ARE AT Vee= 5VJ TA= 25vcJ CL= 15PFJ RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
SN54ALS109 SN74ALS109 

PARAMETER TEST CONDIT IONS MIN TYP MAX MIN TYP MAX UNIT 
Ice SUPPLY CURRENT Vcc=MAX ~I 2.4 4 2.4 4 MA 
NOTE: TYPICAL VALUES ARE AT Vcc~5VJ TA=25~I - -
~I Ice IS MEASURED WITH OUTPUTS OPEN WITH JJKJCLKJAND PRE GROUNDEDJ THEN WITH JJKJ 

CLKJ AND CLR GROUNDED· 

ADVANCE INFORMATION 

This documonl conlains informalion on 
a now produce. Specifications are subject 
lo chanll" wilhoul nolico. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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ADVANCED LOW-POWER TYPES SN54ALS112 AND SN74ALS112 
SCHOTTKY TTL DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH CLEAR AND PRESET 

* DUAL J-K NEGATIVE-EDGE-TRIGGERED * FUNCTIONALLY AND PIN-FoR-PIN 
FLIP-FLOPS WITH CLEAR AND PRESET COMPATIBLE WITH TTL COUNTERPART 

* ADVANCED OXIDE-ISOLATED1 ION- * IMPROVED LINE RECEIVING CHARACTER-
IMPLANTED SCHOTTKY TTL PROCESS ISTICS 

* IMPROVED INPUT THRESHOLD VOLTAGE * SWITCHING SPECIFICATIONS AT 50 pF 

FUN CTI ON TABLE 
Vee lCLR 2CLR 2CLK 2K 2J 2PRE 20 

J K 
x x 16 15 14 13 12 rr 10 ~ 

t [ ~ ~ R* ~*I H H L L Qo Qo J OR N PACKAGE 

l_ll I 21 I 31 I 41 I 51 l_lil l_ll I 81 
~ ~ t ~ t ~ I 
H H H H TOGGLE 
H H X X Qo Qo 

HIS CONFIGURATION IS lCLK lK lJ lPRE lQ rn 2IT GND 
NON STABLE 

FOR ABSOLUTE MAXIMUM RATINGS 1 RECOMMENDED OPERATING CONDITIONS1 AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227 1 STANDARD OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
SN54ALS112 SN74ALS112 

MIN TYP MAX MIN TYP MAX UNIT 
JlATA SETUP TIMEL TSU 25 25 NS 
_(LR OR P_RE INACTIVE STATE SETUP TIMELTSU 20 20 NS 
DATA HOLD TIMEL TH 0 0 NS 

_C_LOCK HIGH 30 2.5_ NS 
I_LOCK LOW 10 5 NS 

PULSE WIDTH..t. TW PRESET OR CLEAR ~ow 15 15 NS 
SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE1Vcc=4-5 TO 5-5V1RL=500 OHMS1 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 
I I I SN54ALS/74ALS112*1 SN54ALS112 I SN74ALS112 I I 

PARAMETER FROM MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
FMAX 35 40 25 3D J'1Hz 
TPLH 10 5 20 5 18 NS 
TPHL CLOCK 15 7 24 7 22 NS 
TPLH VRESET OR I~ ~ ~~ ~ 20 NS 
TPHL CLEAR 22 NS 
* - - '(). - -SN54ALS/74ALS112 VALUES ARE AT Vee - 5V1 TA - 25 C1 CL - 15PF1 RL - 500 OHMS 

NOTE: TYPICAL VALUES ARE AT Vee = 5V1 A= 25 c 
,, Ice IS MEASURED WITH OUTPUTS OPEN WITH J1K1CLK AND PRE GROUNDED1 THEN WITH J1K1 

CLK1 AND "'CCR GROUNDED· . 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS113 AND SN74ALS113 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET 

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

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* IMPROVED INPUT THRESHOLD VOLTAGE 

FUN CTI ON TABLE 
PU S OU PU S 

PRE CLK J K Q IT 

I 
L X X X H L 
H t L L Qo ITo 
H t H L H L 
H t L H L H 
H • H H TOGGL_E_ 
H H X X Ro Qo 

* THIS CONFIGURATION IS 
NONSTABLE 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPART 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

* SWITCHING SPECIFICATIONS AT 50 pF 

J OR N PACKAGE 

Vee 2CLK 2K 2J 2PRE 20 

1141 1131 1121 IITI 1101 l~I 

l~I l~I 131 131 l~I l~I l_ll 
lCLK lK lJ lPRE 10 10 GND 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227J STANDARD OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
I I SN54ALS113 I SN74ALS113 

MIN TYP MAX MIN TYP MAX UNIT 
DATA SETUP TIMEL TSU 25 25 NS 
PRESET INACTIVE STATE SETUP TIMEL TSU 20 20 NS 
DATA HOLD TIMEL TH 0 () NS 

ILOCK HIGH }O 22 NS 
_CLOCK LOW 10 _5_ NS 

PULSE WIDTHL TW PRESET LOW 15 15 NS 
SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5 TO 5°5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS• 
I I I SN54ALS/74ALS113* I SN54ALS113 I SN74ALS113 I I 
PARAMETER FROM MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
FMAX _2_2 40 25 30 ]IHZ 
TPLH 10 5 20 5 18 NS 
TPHL CLOCK 15 7 24 7 22 NS 
TPLH 10 5 20 5 20 NS 
TPHL PRESET 15 7 24 7 24 NS 
* SN54ALS/74ALS113 VALUES ARE AT Vee = 5VJ TA = 25°CJ CL = 15PF1 RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Ice SUPPL y CURRENT Vcc=MAX ~I 2 .4 4 .5 MA 
NOTE: TYPICAL VALUES ARE AT Vee = 5VJ A = 25 
~I lee IS MEASURED WITH OUTPUTS OPEN WITH JJKJCLKJ AND PRE GROUNDED· 

ADVANCE INFORMATION 

• 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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ADVANCED LOW-POWER SCHOTTKY TTL TYPES SN54ALS114 AND SN74ALS114 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESEtCOMMON CLEAR,AND COMMON CLOCK 

* DUAL J-K NEGATIVE-EDGE-TRIGGERED * FUNCTIONALLY AND PIN-FoR-PIN 
FLIP-FLOPS WITH PRESET, COMMON COMPATIBLE WITH TTL COUNTERPART 
CLEAR AND COMMON CLOCK 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS AND INPUT THRESHOLD VOLTAGE 

* SWITCHING SPECIFICATIONS AT 50 pF 

Vee CLK 2K 2J 2PRE 2Q 2Q 

IIf 13 IL IT 10 9 8 
x L H 
x H* H* 
L Qo Tio J oR N PACKAGE 
H H L 
L L H 
H TOGGL.£_ 

CLR lK lJ lPRE rn lQ GND 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227) STANDARD OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
SN54ALS114 SN74ALS114 

MIN TYP MAX MIN TYP MAX UNIT 
DATA SETUP TIMEL TSU 25 25 NS 
CLR OR PRE INACTIVE STATE SETUP TIMEL TSU 20 20 NS 
J}ATA HOLD TIMEL TH 0 0 NS 

ILOCK HIGH 30 25 NS 
CLOCK LOW 10 5 NS 

PULSE WIDTHL TW PRESET OR CLEAR LOW 15- IS NS 
SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4-5 TO 5-5VJRL=500 OHMS) 
CL=50PF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 

SN54ALS/74ALS114~ SN54ALS114 SN74ALS114 
PARAMETER FROM MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
FMAX 35 40 25 30 MHZ 
TPLH 10 5 20 5 18 NS 
TPHL CLOCK 15 7 24 7 22 NS 
TPLH PRESET OR 10 5 20 5 18 NS 
TPHL CLEAR 15 7 24 7 22 NS 
"-SN54-AIS7 4KSlIIfvALUES ARE AT Vee= 5VJ TA= 25UC LL= I5PFJ ~L = 500 OHMS 

PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX 
lee SUPPL y CURRENT Vcc=MAX ,, 2 .4 4 .5 2 .4 4 .5 MA 
OTE: TYPICAL VALUES ARE AT CC = J A= 

,, Ice IS MEASURED WITH OUTPUTS OPEN WITH JJKJCLK AND "'PRt GROUNDED) THEN WITH JJKJ 
CLKJ AND CLR GROUNDED· 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 
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ADVANCED LOW-POWER TYPES SN54ALS133 AND SN74ALS133 
SCHOTTKY TTL 13-INPUT NAND GAT 

* 13-INPUT NANO GATE J OR N PACKAGE 

* ADVANCED OXIDE-ISOLATEDJ ION- POSITIVE LOGIC: Y=ABCDEFGHIJKLM 
IMPLANTED SCHOTTKY TTL PROCESS 

Vee M L K J I H y 
* FUNCTIONALLY AND PIN-FoR-PIN 

COMPATIBLE WITH TTL COUNTERPART 1161 1151 114 I 113 I ITII ITII 1101 191 
I 

* IMPROVED INPUT THRESHOLD VOLTAGE I 
* IMPROVED LINE RECEIVING CHARACTER- ) 

I STICS 

I * SWITCHING SPECIFICATIONS AT 50 pF 
l__ll 1-2.I 1--21 l~I 1--5.I 1-6.I l_ll 1--8.I 

A B c D E F G GND 

THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICSJ SEE PAGES 226 AND 227J STANDARD OUTPUT· 

I 

I 
I 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4-5V TO 5°5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 
I ISN54ALS/74ALS133*1 SN54ALS133 I SN74ALS133 I I 

PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
TPLH 6 3 14 3 11 NS 
TPHL 10 5 28 5 25 NS 
* SN54ALS/74ALS133 VALUES ARE AT Vee = 5VJ TA = 25°CJ CL = 15PFJ RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARA ETER TEST CONDITIO S MIN TYP MAX UNIT 

lccH SUPPLY CURRENT OUTPUTS HIGH Vcc=MAX V1=0V 

NOTE: YPICAL VALUES ARE AT Vee = 5VJ A= 25 

ADVANCE INFORMATION 

This documont contains information on 
a now product. Spocifications are subject 
to chango without notico. 

TEXAS INSTRUMENTS 
INCORPORATED 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SNS4ALSS73 AND SN74ALSS73 
OCTAL D-TYPE TRANSPARENT LATCHES 

* BUS-STRUCTURED PINOUTS * OCTAL D-TYPE TRANSPARENT LATCHES 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* IMPROVED AC PERFORMANCE OVER 'LS373 
AT APPROXIMATELY HALF THE POWER 

* FUNCTIONALLY EQUIVALENT TO THE 
'LS373 AND 'S373 

* SWITCHING SPECIFICATIONS AT 50 pF 

* 3-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY 

Vee lQ 2Q 3Q 4Q SQ 6Q 7Q 8Q ENABLE 
FUNCTION TABLE c 

1"2nl 1191 IIBI 1171 IIbl 1151 !Ilfl 1131 IIZI !Ill 
I OUTPUT I ENABLE I I OUTPUT I I I 
!CONTROL! C I D I Q I I I 

L A I A A ) J OR N PACKAGE I I I I I 

I L I H I L I L I I I 

I L I L I X I Qo I I I 
I H I x I X I Z I I 11 I 21 I 31 131 I 51 I 61 I 71 I 81 l~I IIDI 

oc lD 2D 3D 4D SD 6D 7D 8D GND 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227J BUFFER OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
I I MIN TYP MAX !UNIT! 
I DATA SETUP TIME, TSU I 10 I NS I 
I DATA HOLD TIME, TH I 7 I NS I 

WIDTH OF ENABLE PULSE TW 10 NS 
ETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF ENABLE 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=L1.s TO s.svJRL=SOO OHMSJ 
CL=SOPF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS· 

I SNS4ALS/74ALSS73* SNS4ALSS73 I SN74ALSS73 I 

PARAMETER FROM I MIN TYP MAX MIN TYP MAX I MIN TYP MAX UNIT! 
TPLH I 5 2 15 I 2 12 NS I 
TPHL DATA I 5 2 lS I 2 12 NS I 
TPLH I 11 8 27 I 8 20 NS I 

TPHL ENABLE I 11 8 20 I 8 19 NS I 
TPZH OUTPUT I 8 4 21 I s 18 NS I 

TPZL CONTROL I 8 4 21 I s 18 NS I 
TPHZ OUTPUT I 3 2 10 I 2 8 NS I 

TPLZ ~ CONTROL I 5 3 lS I 3 13 NS I 
* SN54ALS/ 4ALS573 vALUEs ARE AT Vee= 5VJ TA= 25°CJ CL= 15PFJ RL = 500 oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
I PARAMEIER I TEST CONDITIONS I MIN TYP MAX I UNIT! 
llccH SUPPLY CURRENT, OUTPUTS HIGH I I 10 14 I MA I 
llccL SUPPLY CURRENT, OUTPUTS LOW I Vee= MAXJ I 15 22 I MA I 
Jeez SUPPLY CURRENT OUTPUTS DISABLED OUTPUTS OPEN 15.5 24 MA 

OTE: YPICAL VALUES ARE AT CC = VJ A = 2 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS574 AND SN74ALS574 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

* OCTAL D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS 

* ADVANCED OXIDE-ISOLATED} ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* FUNCTIONALLY EQUIVALENT To THE 
I LS374 AND I S374 

FUNCTION TABLE 
Vee 
1201 

I OUTPUT I I I OUTPUT I I 
I CONTROL! CLOCK I D I Q I I 
I L I + I A I A I ) 

I L I + I L I L I I 
L L x 

IQ 

1191 

* BUS-STRUCTURED PINOUT 

* IMPROVED AC PERFORMANCE OVER 'LS374 
AT APPROXIMATELY HALF THE POWER 

* 3-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY 

* SWITCHING SPECIFICATIONS AT 50 pF 

2Q 3Q 4Q 50 6Q 7Q 8Q CLK 
1181 1171 1161 1151 1141 !TI! 1121 !Ill 

J OR N PACKAGE 

I I I I Qo I I 
I H I x I x I Z I I II I 21 I 31 I 41 I 51 I 61 1i1 I 81 l~I IIDI 

oc lD 2D 3D 4D SD 6D 7D 8D GND 

FOR ABSOLUTE MAXIMUM RATINGS} RECOMMENDED OPERATING CONDITIONS} AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227} BUFFER OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 

I 
I 
I 
I 
I 

I I SN54ALS574 I SN74ALS574 I I 
I I MIN TYP MAX I MIN TYP MAX !UNIT! 
I DATA SETUP TIME, TSU I 10 I 10 I NS I 
I DATA HOLD TIME, TH I 4 I 0 I NS I 
I I HIGH I 10 I 10 I NS I 
I WIDTH OF CLOCK PULSE, TW I Low I 17 I 15 I NS I 

SETUP AND HOLD TIMES ARE WITH RESPECT TO Low-To-HIGH TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5 TO 5.5VJRL=500 OHMS} 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS• 
I I SN54ALSl74ALS574* I SN54ALS574 SN74ALS574 I I 
I ~~~~METER I FROM ~SN ~~p MAx I YON TYP MAx YSN TYP MAx lu~~~I 
I TPLH I I 4 15 4 12 I NS I 
I TPHL I CLOCK 7 I 4 15 4 12 I NS I 
I TPZH I DUTPUT 8 I 4 21 5 18 I NS I 
I TPZL I CONTROL 8 I 4 21 5 18 I NS I 
I TPHZ I OUTPUT 3 I 2 10 2 8 I NS I 
I TPLZ I CONTROL 5 I 3 15 3 13 I NS I 
* SN54ALS/74ALS574 VALUES ARE AT Vee = 5VJ TA = 25°CJ CL = 15PFJ RL = 500 oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
I PARAMETER I TEST CONDITIONS I MIN TYP MAX !UNIT! 
I IccH SUPPLY CURRENT, OUTPUTS HIGH I I 10.5 15 I MA I 
llccL SUPPLY CURRENT, OUTPUTS LOW I Vee= MAX} I 14.5 21 I MA I 
llccz SUPPLY CURRENT, OUTPUTS DISABLED I OUTPUTS OPEN I 15.5 27 I MA I 
NOTE: TYPICAL VALUES ARE AT Vee = 5VJ TA = 25°C 

ADVANCE INFORMATION 

This document contains information on 
a now product. Specifications are subject 
to change without notice. 
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ADVANCED LOW-POWER TYPES SN54ALS576 AND SN74ALS576 
SCHOTTKY TTL OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH INVERTED OUTPUTS 

* OCTAL D-TYPE EDGE-TRIGGERED FLIP­
FLOPS WITH INVERTED OUTPUTS 

* BUS-STRUCTURED PINOUT 
* BUFFER-TYPE OUTPUTS DRIVE BUS 

LINES DIRECTLY * ADVANCED OXIDE-ISOLATED) ION 
IMPLANTED SCHOTTKY TTL PROCESS * SWITCHING SPECIFICATIONS AT 50 pF 

Vee IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q CLK 
FUNCTION TABLE 

rm1 !191 1181 1171 1161 !I5! 1141 ITII 112"1 Ill! 
I OUTPUT I I I OUTPUT I I 
I CONTROL I CLOCK I D I lJ I ~ I L I t I A I L I J OR N PACKAGE 
I L I t I L I H I I 
I L I L I x I Tio I I 
I H I x I x I Z I Lll I 21 I 31 l~I I 51 I 61 I 71 I 81 l~I lilll 

oc ID 2D 3D 4D 5D 6D 7D 8D GND 

FOR ABSOLUTE MAXIMUM RATINGS) RECOMMENDED OPERATING CONDITIONS) AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227) BUFFER OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 

I 
I 
I 
I 
I 

I I SN54ALS576 I SN74ALS576 I I 
I I MIN TYP MAX I MIN TYP MAX IUNITI 
I DATA SETUP TIME, TSU I 10 I 10 I NS I 
I DATA HOLD TIME, TH I 4 I 0 I NS I 
I I HIGH I 10 I 10 I NS I 
I WIDTH oF CLOCK PULSE, TW I Low I 17 I 15 I NS I 

SETUP AND HOLD TIMES ARE WITH RESPECT TO Low-To-HIGH TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5 TO 5-5VJRL=500 OHMS) 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS 

I SN54ALS/74ALS576* I SN54ALS576 SN74ALS576 
PARAMETER FROM I MIN TYP MAX I MIN TYP MAX MIN TYP MAX UNIT 
FMAX I 45 50 I 30 35 MHz 
TPLH I 7 I 4 15 4 
TPHL CLOCK I 7 I 4 15 4 
TPZH OUTPUT I 8 I 4 21 4 
TPZL CONTROL I 8 I 4 21 4 

* SN54ALS/74ALS576 VALUES ARE AT Vee = 5VJA = 25°CJ CL =SPF) 

12 NS 
12 NS 
18 NS 
18 NS 
8 NS 

13 NS 
RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
I PARAMETER I TEST CONDIT IONS 
!IccH SUPPLY CURRENT, OUTPUTS HIGH I 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MIN TYP MAX !UNIT! 
10.5 15 1 MA 1 

14.5 21 I MA I 
15-5 27 MA 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SNS4ALS580 AND SN74ALS580 
OCTAL D-TYPE TRANSPARENT LATCHES WITH INVERTED OUTPUTS 

* OCTAL D-TYPE TRANSPARENT LATCHES 
WITH INVERTED OUTPUTS 

* BUS-STRUCTURED PINOUT 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* 3-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY 

* SHITCHING SPECIFICATimJS AT 50 pF 

Vee IQ 2Q 3Q 4Q SQ 6Q 7Q 8Q ENABLE 
FUNCTION TABLE c 

I OUT PO f I ENABLE I 
1201 1191 1181 1171 1161 11s1 1141 1131 1121 Ill I 

1oorror1 I 
I CONTROL I c I D I Q I I 
I L I H I H . I L I ) J OR N PACKAGE 
I L I H I L I H I I 
I L I L I x I Tio I 
I H I x I x I z I Ll.1 1_2_1 l_ll l__E_I 121 1---6.1 l_ll 1--8.1 1-9.1 1101 

oc ID 2D 3D 4D SD 6D 7D 8D GND 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227, BUFFER OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
I I MIN TYP MAX IUNITI 
I DATA SETUP TIME, TSU I 10 I NS I 
I DATA HOLD TIME, TH I 0 I NS I 
I WIDTH OF ENABLE PULSE, TW I 15 I NS I 

SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF ENABLE 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.S TO 5.5V,RL=500 OHMS, 
CL=SOPF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS• 
I I I SN54ALS/74ALS580* I SN54ALS580 I SN74ALS580 I I 

PARAMETER FROM MIN TYP MAX UN IT 
TPLH I I I NS I 
TPHL I DATA 5 3 IS I 3 12 I NS I 
TPLH I 11 8 29 I 8 22 I NS I 
TPHL I ENABLE 11 8 22 I 8 21 I NS I 
TPZH I OUTPUT 8 4 21 I 4 18 I NS I 
TPZL I CONTROL 8 4 21 I 4 18 I NS I 

TPHZ I OUTPUT 3 2 10 I 2 8 I NS I 
TPLZ I CONTROL s 3 IS I 3 13 I NS I 
* SN54ALS/74ALS580 VALUES ARE AT Vee= SV, TA= 25°C, CL= 15PF, RL = 500 oHMs 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
lo chanue without notice. 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS873 AND SN74ALS873 
DUAL 4-BIT D-TYPE LATCHES 

* DUAL 4-BIT D-TYPE LATCHES * BUS-STRUCTURED PINOUT 
* 

* 

ADVANCED OXIDE-ISOLATED,ION­
IMPLANTED TTL SCHOTTKY PROCESS 
SWITCHING SPECIFICATIONS AT 50 pF 

* 3-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY 

ENABLE ENABLE 
Vee lC lQl 1Q2 1Q3 1Q4 2Ql 2Q2 2Q3 2Q4 2C 2tIR" 

FUNCTION TABLE 

I I IENI I I 
lilllDI CIOCIQ I 

l~I 1231 l~I 1211 IWI l~I 1181 1171 1161 1151 l~I IBI 

JT OR NT PACKAGE 
I X IXI XI HIZ I 
I LIXI XI LILI 
I H IHI HI LIH I 
I H Ill HI LIL I 
I H I X I LI LI Qo I 

l~I I 21 I 31 l~I I 51 l~I I 71 I --8. I I -9. I 110 I 1 ll I 112 I 

lCLR lOC lDl 1D2 1D3 1D4 2Dl 2D2 2D3 2D4 20C GND 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227, BUFFER OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
I I MIN TYP MAX IDNil I 
I DATA SETUP TIMES, TSU I 10 I NS I 
I DATA HOLD TIMES, TH I 7 I NS I 
I I ENABLE HIGH I 10 I NS I 
I PULSE WIDTH, TW I CLEAR LOW I 15 I NS I 

SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF ENABLE 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5 TO 5-5V,RL=500 OHMS, 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS· 
I I I SN54ALS/74ALS873* I SN54ALS873 I sN74ALS873 I 
I PARAMETER I FROM I MIN TYP MAX I MIN TYP MAX I MIN TYP MAX UNIT! 

TPLH I 5 I 2 15 I 2 12 NS I 
TPHL I DATA 5 I 2 15 I 2 12 NS 
TPLH I II I 8 29 I 8 22 NS 
TPHL I ENABLE 11 I 8 22 I 8 21 NS 
TPZH I DUTPUT 8 I 4 21 I 4 18 NS 
TPZL I CONTROL 8 I 4 21 I 4 18 NS 
TPHZ I OUTPUT 3 I 2 10 I 2 8 NS 
TPLZ I CONTROL 5 I 2 15 I 2 13 I NS 
TPHL I CLEAR 11 I 6 24 I 6 24 I NS 
* SN54ALS/74ALS873 VALUES ARE AT Vee= 5V, TA= 25°C, CL= 15PF, RL = 500 OHMS 

SUPPLY CURRENT OYER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS 

NOfE: lvPicAL vALUEs ~RE AT Vee = SV, A = 25°C 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED LOW-POWER 
SCHOTTKY TTL 

TYPES SN54ALS874 AND SN74ALS87Lt 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

* DUAL 4-BIT D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS 

* BUS-STRUCTURED PINOUT 
* 3-STATE BUFFER-TYPE OUTPUTS DRIVE 

BUS LINES DIRECTLY * ADVANCED OXIDE-ISOLATEDJION­
IMPLANTED TTL SCHOTTKY PROCESS 

* SWITCHING SPECIFICATIONS AT 50 pF 

FUNCTION TABLE Vee lCLK 101 102 103 104 2Ql 2Q2 2Q3 204 2CLK 2LCR" 

I II I I I 
lill!D!CLKIOCIQ I 
I X !XI X I AIZ I 
ILIXIXILILI 
I H IHI t I LIH I 
I H Ill t I LIL I 
I H !XI L I LIQoJ 

1241 1231 1221 1211 1201 1191 1181 1171 1161 1151 1141 1131 
I I 
)I 11 JT OR NT PACKAGE 
I I 

1~1 1i1 131 131 1~1 1~1 1i1 1~1 1~1 1m1 1111 1~1 

lCLR lOC lDl 1D2 1D3 1D4 2Dl 2D2 2D3 2D4 20C GND 

FOR ABSOLUTE MAXIMUM RATINGS) RECOMMENDED OPERATING CONDITIONS) AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227) BUFFER OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
I SN54ALS874 I SN74ALS874 I I 
I MIN TYP MAX I MIN TYP MAX !UNIT! 

DATA SETUP TIMES, TSU I 10 I 10 I NS I 
DATA HOLD TIMES, TH I 4 I 0 I NS I 
CLEAR INACTIVE STATE SETUP TIME, TSU I 10 I 10 I NS I 

I CLOCK HIGH I 10 I 10 I NS I 
I CLOCK LOW I 17 I 15 I NS I 

PULSE WIDTH TW CLEAR LOW 10 10 NS 
ETUP AND HOLD TIMES ARE WITH RESPECT TO Low-To-HIGH TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5 TO 5.5VJRL=500 OHMS) 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS• 
I I I SN54ALS/74ALS874* I SN54ALS874 I SN74ALS874 I I 
I PARAMETER I FROM I MIN TYP MAX I MIN TYP MAX I MIN TYP MAX IUNITI 
I FMAX I I 45 50 I 30 I 35 I MHz! 
I TPLH I I 7 I 4 15 I 4 12 I NS I 
I TPHL I CLOCK I 7 I 4 15 I 4 12 I NS I 
I TPZH I OUTPUT 8 I 4 21 I 4 18 I NS I 
I TPZL I CONTROL I 8 I 4 21 I 4 18 I NS I 
I TPHZ I OUTPUT I 3 I 2 10 I 2 8 I NS I 
I TPLZ I CONTROL I 5 I 3 15 I 3 13 I NS I 
I TPHL I CLEAR I 11 I 6 22 I 6 19 I NS I 

* SN54ALS/74ALS874 VALUES ARE AT Vee= 5VJ TA= 25°CJ CL= 15PFJ RL = 500 oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

I CCH UPPLY CURRENT, OUTPUTS HIGH I 
llccL SUPPLY CURRENT, OUTPUTS LOW I 
Iccz SUPPLY CURRENT OUTPUTS DISABLED 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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ADVANCED LOW-POWER TYPES SN54ALS876 AND SN74ALS876 
SCHOTTKY TTL DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH INVERTED OUTPUTS 

* DUAL 4-BIT D-TYPE EDGE-TRIGGERED * BUS-STRUCTURED PINOUT 
FLIP-FLOPS WITH INVERTED OUTPUTS * 3-STATE BUFFER-TYPE OUTPUTS 

* ADVANCED OXIDE-ISOLATED1ION- DRIVE BUS LINES DIRECTLY 
IMPLANTED TTL SCHOTTKY PROCESS * SWITCHING SPECIFICATIONS AT 50 pF 

FUNCTION TABLE Vee lCLK llJl 1IT2 1Q3 llT4 2IT1 2IT2 2Q3 2Q"4 2C LK 2PRE 

I I I I I_ I 1241 1231 1221 1211 120 I 119 I 1181 1171 1161 1151 1141 1131 
IPREIDICLKIOCIQ I I 
I X IXI X I HIZ I I 

I ~ I Al ~ I Cl c I 
) JT OR NT PACKAGE 
I 

I H ILi t I LIH I 
I H !XI L I LIQol 1-11 Lll Lil !_iii 1-21 1_6_1 l__ll 1-8.1 1--21 1101 1111 1121 

1PRE lOL lDl 1D2 1D3 1D4 2Dl 2D2 2D3 2D4 20C GND 

FOR ABSOLUTE MAXIMUM RATINGS1 RECOMMENDED OPERATING CONDITIONS1 AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227 1 BUFFER OUTPUT· 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 

I 
I 

I 

I I SN54ALS876 I SN74ALS876 I I 
MIN TYP MAX MIN TYP MAX UNIT 

ATA SETUP TIMES, TSU I I I NS I 
DATA HOLD TIMES, TH I 4 I 0 I NS I 
PRESET INACTIVE STATE SETUP TIME, TSU I 10 I 10 I NS I 

I CLOCK HIGH I IO I IO I NS I 
I CLOCK LOW I 17 I 15 I NS I 

PULSE WIDTH, TW I PRESET .LOW I 10 I 10 I NS I 
SETUP AND HOLD TIMES ARE WITH RESPECT TO Low-To-HIGH TRANSITION OF CLOCK 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE1Vcc=4-5 TO 5.5V1RL=500 OHMS1 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS 

I I SN54ALS/74ALS876* I SN54ALS876 I SN74ALS876 I 
PARAMETER I FROM I MIN TYP MAX I MIN TYP MAX I MIN TYP MAX !UNIT 
FMAX I I 45 50 I 30 I 35 I MHz 
TPLH I I 7 I 4 15 I 4 12 I NS 
TPHL I CLOCK I 7 I 4 15 I 4 12 I NS 
TPZH DUTPUT I 8 I 4 21 I 4 18 I NS 
TPZL I CONTROL I 8 I 4 21 I 4 18 I NS 
TPHZ I OUTPUT I 3 I 2 10 I 2 8 I NS 
TPLZ I CONTROL I 5 I 3 15 I 3 13 I NS 
TPHL I PRESET I 11 I 6 22 I 6 19 I NS 
* SN54ALS/74ALS876 VALUES ARE AT Vee= 5V1 TA= 25°C1 CL= 15PF1 RL = 500 oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
I PARAMETER I TEST CONDITIONS I MIN TYP MAX IUNITI 
I IccH SUPPLY CURRENT, OUTPUTS HIGH I I 14 21 I MA I 
I IccL SUPPLY CURRENT, OUTPUTS LOW I Vee= MAX1 I 18 29 I MA I 
I Iccz SUPPLY CURRENT, OUTPUTS DISABLED I OUTPUTS OPEN I 20 31 I MA I 

NoTE: TYPICAL vALUEs ARE AT Vee = 5VJ TA = 25°( 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

* DUAL 4-BIT D-TYPE LATCHES 
WITH INVERTED OUTPUTS 

* 

TYPES SN54A LS880 AND SN74A LS880 
DUAL 4-BIT D-TYPE LATCHES WITH INVERTED OUTPUTS 

* BUS-STRUCTURED PINOUT 

* 3-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY ADVANCED OXIDE-ISOLATEDJION­

IMPLANTED TTL SCHOTTKY PROCESS 
* SvJITCHING SPECIFICATIONS AT 50 pF 

FUNCTION TAB~ 

l_I IENl_I_ I 
IPREIDI CIOCIQ I 
I X IXI XI HIZ I 
I L I XI XI LIL I 
I H IHI HI LIL I 
I H I LI HI LIH I 
I H IX I LI LI Qo I 

E~B~ E~B~ 
Vee lC llJl ltJ2 lITT ltJ4 2IT1 2IT2 2IT3 2IT4 2C 2PRE 

1~1 131 1n1 ITII !WI !El IIBI IVI IIBI !El INI !Ill 
I I 
)I 1' JT OR NT PACKAGE 
I I 
I I 
I I 
I 11 I 21 I 31 I 41 I 51 l~I I 71 I 81 l~I Ifill llll IUI 

lPRE lTIL lDl 1D2 1D3 1D4 2Dl 2D2 2D3 2D4 2TIL GND 

FOR ABSOLUTE MAXIMUM RATINGS) RECOMMENDED OPERATING CONDITIONS) AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227) BUFFER OUTPUT• 

TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
I I MIN TYP MAX I ON 11 I 
I DATA SETUP TIMES, TSU I 15 I NS I 
I DATA HOLD TIMES, TH I 0 I NS I 
I I ENABLE HIGH I 15 I NS I 
I PULSE WIDTH I TW I PRESET LOW I 15 I NS I 

SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF ENABLE 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5 TO 5.5VJRL=500 OHMS) 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS· 
I I I SN54ALS/74ALS880* I SN54ALS880 I SN74ALS880 I I 
I PARAMETER I FROM I MIN TYP MAX I MIN TYP MAX I MIN TYP MAX IUNITI 
I TPLH I I 10 I 3 23 I 3 20 NS 
I TPHL I DATA I 5 I 3 15 I 3 12 NS 
I TPLH I I 12 I 8 31 I 8 24 NS 
I TPHL I ENABLE I 11 I 8 22 I 8 21 NS 
I TPZH I OUTPUT I 8 I 4 21 I 5 18 NS 
I TPZL I CONTROL I 8 I 4 21 I 5 18 NS 
I TPHZ I OUTPUT I 3 I 2 10 I 2 8 NS 
I TPLZ I CONTROL I 5 I 3 15 I 3 13 NS 
I TPHL I PRESET I 11 I 6 24 I 6 21 NS 

* SN54ALS/74ALS873 VALUES ARE AT Vee= 5VJ TA= 25°CJ CL= 15PFJ RL = 500 oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER I TEST CONDITIONS I MIN TYP MAX IUNITI 
SUPPLY CURRENT OUTPUTS HIGH I I 14 21 I MA I -f----0;.=..=.;..------x-=uP'-'"P-=L Y""'--=c""""'uR-'-'--'R=.:EN..:....:.T......_,-=o'-=-uT..:....:.P-=-u-'-'Ts~Lo=-=w~-, Vee = MAX) I 19 29 I MA I 
SUPPLY CURRENT OUTPUTS DISABLED OUTPUTS OPEN 20 31 MA 

ADVANCE INFORMATION 

This document contains information on 
a now product. Specifications are subject 
to ch,111uu without notice. 
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ADVANCED LOW-POWER TYPES SN54ALS1000J SN74ALS1000J SN54ALS1020J AND SN74ALS1020 
SCHOTTKY TTL NAND GATES 

* 'ALSlOOO QUAD 2-INPUT NAND GATES 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* 'ALS1020 DUAL 4-INPUT NAND GATES 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPARTS 

* IMPROVED AC PERFORMANCE AND 
INCREASED OUTPUT DRIVE CAPABILITY 
OVER THE 'LSOO AND 'LS20 

* IMPROVED INPUT THRESHOLD VOLTAGE 
ANDLINE RECEIVING CHARACTERISTICS 

* SWITCHING SPECIFICATIONS AT 50 pF 

'ALSlOOO •.• J OR N PACKAGE 'ALS1020 ••• J OR N PACKAGE 

Vee 4B 4A 4Y 3B 3A 3Y Vee 2D 2C NC 2B 2A 2Y 

_J_l41 ITII 1121 1111 1101 191 181 _J_l41 1131 
I 

1121 !Ill 1101 191 ,-81_ 
I 
I 
~ POSITIVE LOGIC: Y=AB° 
I 
I 
I 

I 51 1--11 1_2_1 L.2.1 l_E_I 1_6_1 l_ll 

lA lB lY 2A 2B 2Y GND 

I 

~ 
I 
I 
I 

POSITIVE LOGIC: Y=ABrn 

1--11 1_2_1 l~I l_E_I I SI 1_6_1 l_ll 

lA lB NC lC lD lY GND 

FOR ABSOLUTE MAXIMUM RATINGSt RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 220 AND 227J BUFFER OUTPUT· 

I 
I 
I 
I 
I 
I 
I 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5V TO 5.5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR IOAD CIRCUITS & WAVEFORMS· 
I I SNS4ALS/74ALSlOOO* I SN54ALS1000 I SN74ALS1000 I I 
I PARAMETER I MIN TYP MAX I MIN TYP MAX I MIN TYP MAX IUNITI 
ITPLH I 4 I 2 10 I 2 8 I NS I 
ITPHL I 4 I 3 10 I 3 8 I NS I 

I SN54ALS/74ALS1020* I SN54ALS1020 SN74ALS1020 I I 
PARAMETER I MIN TYP MAX I MIN TYP MAX MIN TYP MAX !UNIT! 

ITPLH I 4 I 2 10 I 2 8 I NS I 
ITPHL I 4 I 3 10 I 3 8 I NS I 
* SN54ALS/74ALSlOOO AND SN54ALS/74ALS1020 VALUES ARE AT Vee = SVJ TA = 25°CJ 

CL = 15PFJ RL = 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
I I I SN54ALS/74ALS1000 I SN54ALSl74ALS1020 I I 
I PARAMETER I TEST CONDITIONS I MIN TYP MAX I MIN TYP MAX IUNITI 
I lccH SUPPLY CURRENT J I Vcc=MAXJ I I I I 
I OUTPUTS HIGH IV1-0V I o.86 1-6 I 0.43 o.8 I MA I 
I IccL SUPPLY CURRENTJIVcc=MAXJLow I I I I 
I OUTPUTS LOW IV1=4.5_V I 4 5.4 I 2 3.2 I MA I 

NOTE: TYPICAL VALUES ARE AT Vee = 5VJ TA = 25°C 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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ADVANCED LOW-POWER 
SCHOTTKY TTL 

* QUAD 2-INPUT NOR GATES 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* IMPROVED AC PERFORMANCE AND 
INCREASED OUTPUT DRIVE CAPABILITY 
OVER THE I LS02 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPARTS 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

* S\flTCHING SPECIFICATIONS AT 50 pF 

TYPES SN54ALS1002 AND SN74ALS1002 
QUAD 2-INPUT NOR GATES 

J OR N PACKAGE 

POSITIVE LOGIC: Y='l\+B" 

Vee 4Y 4B 4A 3Y 3B 3A 

l~I 1131 1121 1111 1101 '~' l~I 

l~I I 21 I 31 I 41 I 51 I 61 I 71 

lY IA lB 2Y 2A 2B GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF 
PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES THE 
SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227, BUFFER OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5V TO 5-5V,RL=500 OHMS, 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 
I I SN54ALS/74ALS1002* I SN54ALS1002 I SN74ALS1002 I I 
I PARAMETER I MIN TYP MAX I MIN TYP MAX I MIN TYP MAX !UNIT! 
ITPLH I 4 I 2 10 I 2 8 I NS I 
ITPHL I 4 I 3 10 I 3 8 I NS I 
* SN54ALS/74ALS1002 VALUES ARE AT Vee = SV, TA = 25°C, CL = 15PF, RL = 500 oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
I PARAMETER I TEST CONDITIONS I MIN TYP MAX IUNITI 
llccH SUPPLY CURRENT, OUTPUTS HIGH I Vcc=MAX,VI=OV I 1-7 2-8 I MA I 
IccL SUPPLY CURRENT OUTPUTS LOW Vcc=MAX VI=4.SV 4-8 8 MA 
OTE: YPICAL VALUES ARE AT CC = V, A = 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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ADVANCED LOW-POWER TYPES SN54ALS1003 AND SN74ALS1003 
SCHOTTKY TTL QUAD 2-INPUT NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

* QUAD 2-INPUT NAND GATES WITH J OR N PACKAGE 
OPEN-COLLECTOR OUTPUTS 

* ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* IMPROVED AC PERFORMANCE AND INCREASED 
OUTPUT DRIVE CAPABILITY OVER 
THE I LS03 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH TTL COUNTERPARTS 

* IMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER­
ISTICS 

* SWITCHING SPECIFICATIONS AT 50 pF 

POSITIVE LOGIC: Y=AB° 

Vee 4B 4A 4Y 3B 3A 3Y 

1~1 !Bl 1121 1111 1101 l~I l~I 

I 11 l~I I 31 131 I 51 l~I I 71 

lA lB lY 2A 2B 2Y GND 

THIS ADVANCED Low-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE­
ISOLATEDJ ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227J BUFFER OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5V TO 5-5VJRL=500 OHMSJ 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCUITS & WAVEFORMS· 
I I SN54ALS/74ALS1003* I SN54ALS1003 I SN74ALS1003 I I 
I PARAMETER I MIN TYP MAX I MIN TYP MAX I MIN TYP MAX IUNITI 
ITPLH I 20 I 10 40 I 10 30 I NS I 
ITPHL I 9 I 7 18 I 7 15 I NS I 
* SN54ALS/74ALSl003 vALUEs ARE AT Vee = SVJ TA = 25°CJ CL = 15PFJ RL = 500 oHMs 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
I PARAMETER I TEST CONDITIONS I MIN TYP MAX IUNITI 
llccH SUPPLY CURRENT, ouTPUTs HIGH I Vcc=MAX VI=oV I 0.86 1.5 I MA I 
llccL SUPPLY CURRENT, OUTPUTS LOW I Vcc=MAX 6VI=4.5V I 4 6-4 I MA I 
NoTE: TYPICAL VALUES ARE AT Vee = SVJ TA = 25 C 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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SERIES 54ALS/74ALS AND 54AS/74AS DEVICES 

PARAMETER MEASUREMENT INFORMATION 

Vee 

FROM OUTPUT TEST 

UNDER TEST ~POINT 
CL RL 

(See Note A) 

FROM OUTPUTtL TEST 
UNDER TEST POINT 

CL 

IS" Noto A) I 
LOAD CIRCUIT FOR 

Bl-STATE 
TOTEM-POLE OUTPUTS 

LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 

NOTE A. CL includes probe and jig capacitance. 

TIMING ./. 3.5 v 
/f1.3V 

____ _, :- - - - - - --0.3 v 
INPUT 

~setup..l-"tholdi 
DATA ~.-'l~,-3·5 V 
INPUT___/°" 

1
·
3 

V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

0.3 v 

INPUT ~~-;V - - -
3

·
5

V --7: l.J v ~0.3 v 

:.- lPLH ..i 1--tPHL "-1 

1N PHAS 1 I ' -: - - VoH 

OUTPUT i 1.3 V : 1.3 V 
I VOL 

I I 
,-tPHL-1 ~lPLH-1 

I I VoH 
OUT OF 
OUTPUT V 

-VOL 
(See Note G) 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

7V 

1 
S1 

R1 
FROM OUTPUT_....__.__ __ --o TEST 
UNDER TEST POINT 

CL 
(See Note A) 

R2 

LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE WIDTHS 

NOTES: 8. 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. 

C. All input pulses have the following characteristics: PAR.;;; 1 MHz, tr= tf = 2 ns, duty cyle = 50%. 

D. When measuring propagation delay times of 3-state outputs, switch S1 is open. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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ABSOLUTE MAXIMUM RATINGS OVER FREE-AIR TEMPERATURE RANGE 

SUPPLY VOLTAGEJVcc(SEE NOTE 1) 
INPUT VOLTAGEJVI: fiLL INPUTS 

1/0 PORTS 
OFF STATE(HIGH-LEVEL) VOLTAGE APLLIED TO OPEN-COLLECTOR OUTPUTS 
HIGH-LEVEL VOLTAGE APPLIED TO 3-STATE OUTPUTS 
OPERATING FREE-AIR TEMPERATURE RANGE: SN54AS 

SN74AS 
STORAGE TEMPERATURE RANGE 

NOTE: l· VOLTAGE VALUES ARE WITH RESPECT TO NETWORK GROUND TERMINAL• 

RECOMMENDED OPERATING CONDITIONS 

7V 
7V 

5.5v 
7V 

5.5v 
-55°C TO 125°C 

0°c TO 10°c 
-65°C TO 150°C 

I I I SI ANDARD I BUFFER I BUS DR I VER I ---1 

I 
PARAMETER OUTPUT OUTPUT OUTPUT I 

MIN NOM MAX MIN NOM MAX MIN NOM MAX UNIT 
SUPPLY VOLTAGE 54 74AS 4.5 5.0 5.5 4.5 5.Q 5.5 4.5 .O 5.5 V 

t::1 ::i:::> n t::1 
< (/) ::i:::> 
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nn 
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0-i 
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ELECTRICAL CHARACTERISTICS OVER RECOMMDENED OPERATING FREE-AIR TEMPERATURE RANGE (UNLESS OTHERWISE NOTED) 
STANDARD BUFFER BUS DRIVER 

PARAMETER TEST CONDIT ION OUTPUT OUTPUT OUTPUT 
MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX UNIT 

VIH HIGH-LEVEL INPUT VOLTAGE 2 2 2 v 
VIL Low-LEVEL INPUT VOLTAGE 0-8 0-8 0-8 v 
VIK INPUT CLAMP VOLTAGE Vcc=lfilL_ 11=-JRMA -1.2 -1.2 -1.2 v 

loH=-3MA 54/74AS Vcc=MIN 2.4 3.2 
VoH HIGH-LEVEL OUTPUT 54/74AS Vcc=MIN 2.5 3.4 2.4 3.2 2.0 v 

VOLTAGE (SEE NOTE 1) loH=MAX l..Kl§_ :Ycc=:.z±: ·El z.zJ:.] 1 ·:.z±: 3: .} 2.0 v 
IOH HIGH-LEVEL OUTPUT 

CURRENT (SEE NOTE 2) Vcc=MIN.i.VoH=MAX 0.1 0.1 0.1 MA 
Vcc,;MTN 24.Zl 4.!S Ycc=]]N ·Z2 0.5 .22 0 ·2 .22 0.2 v 

VOL Low-LEVEL OUTPUT VOLTAGE loL=MAX 74AS Vcc=4.75V .35 0.5 .35 0.5 .35 0.5 v 
I I INPUT CURRENT AT MAXI- Vcc=MAXJ 54AS 0.5 0.5 0.5 MA 

MUM INPUT VOLTGE V1=7V 14~ 0.3 0.3 0.3 M]_ 
Vcc=MAXJ 54AS Q.4 0.4 0.4 MA 

I I H HIGH-LEVEL INPUT CURRENT V1=2-7V 74AS 0.2 0.2 0.2 MA 
IIL :Cow-LEVEL INPUT CURRENT Vcc=:.r:ffi..X.i.VIL=0.5V -2 -2 -2.4 MA 
Io OUTPUT CURRENT ,I Vcc=MAXLVo=2.25V -20 -75 -50 -165 -150 MA 
IozH OFF-STATE OUTPUT CURRENTJ 1/0 I54AS .45 .45 MA 

HIGH-LEVEL VOLTAGE Vcc=MAXJ PORTS JZLffiS. -2_5_ .2_5_ M_A 
APPLIED (SEE NOTE 3) Vo=2-7V NoN-1/0 50 50 uA 

IozL OFF STATE OUTPUT CURRENTJ 
LOW-LEVEL VOLTAGE Vcc=MAXJ 1/0 PORTS -2 -2.4 MA 
APPLIED (SEE NOTE 3) Vo=o.5v NoN-1/0 -50 -50 uA 

Ice SUPPLY CURRENT 
(SEE NOTE 4) MA 

t ALL TYPICAL NUMBERS AR-E AT Vcc=5V J TA=25°C. 
,, THE OUTPUT CONDITIONS HAVE BEEN CHOSEN TO PRODUCE A CURRENT THAT CLOSELY APPROXIMATES ONE-HALF THE 

TRUE SHORT-CIRCUIT CURRENTJ las. 

NOTES l· DOES NOT APPLY TO OPEN-COLLECTOR OUTPUTS· 
2· APPLIES ONLY TO OPEN-COLLECTOR OUTPUTS· 
3. APPLIES ONLY TO 3-STATE OUTPUTS· 
4. REFER TO INDIVIDUAL DATA SHEETS FOR Ice LIMITS· 
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ADVANCED 
SCHOTTKY TTL 

* 4-BIT ALU's/FUNCTION GENERATORS 
IN A 24-PIN1 600-MIL PACKAGE 

* FUNCTIONALLY AND PIN-FoR-PIN 
COMPATIBLE WITH 'Sl81 

* TYPICAL ADD TIMES: 
32-BIT WORDS 000 l8Ns 
16-BIT WORDS ••. 15Ns 

TYPES SN54AS181 AND SN74AS181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

* APPROXIMATELY 40% FASTER THAN 
SCHOTTKY 'Sl81 ALU 

* ADVANCED OXIDE-ISOLATED1 ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* SWITCHING SPECIFICATIONS AT 50 pF 

J oR N PACKAGE 

Vee Al Bl A2 B2 A3 

24 23 22 21 20 19 

B3 G CN+4 p 

18 17 16 15 

BO AO S3 S2 Sl SO CN M FD 

A=B F3 

14 13 

F2 GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED1 
ION-IMPLANTED TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

THE 'AS181 IS FUNCTIONALLY EQUIVALENT TO AND PIN-FOR-PIN COMPATIBLE WITH THE 
I Sl81 • 

ALL FUNCTIONS ARE GIVEN BY TABLE 1° TABLE 2 GIVES THE RESULTS IF ACTIVE-HIGH 
DATA IS USED· 

ABSOLUTE MAXIMUM RATINGS ARE SHOWN ON PAGE 268. 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES SN54AS181 AND SN74AS181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

TABLE 1 TABLE 2 
ACTIVE-LOW DATA 

SELECTION t--------..-----"--'---"--"-------t 
M • H M • L; ARITHMETIC OPERATIONS SELECTION 1--M---H~--M-'--'A~"-'-~'-'-:~E"-'~~"'---'~~=~_::_;~TA'-'-'l~-'-'-~P-E-RA-Tl-ON-S---t 
LOGIC Cn • L 

SJ SZ Sl SO FUNCTIONS (no carry) (with carry) (no carry) (with carry) 

LOGIC 
SJ SZ Sl SO FUNCTIONS 

~n=H 

L F=A F=AMINUSl L L F =A F =A F =A PLUS 1 
H F =AB F =AB MINUS 1 

F =A 

F =AB L H F=A+li F = A+ B F = {A+ Bl PLUS 1 
L L H L F = A + B F = ABM I NUS 1 F = AB L L H L F =AB F = A+ B F = IA +Bl PLUS 1 
L L H H F = 1 F =MINUS 1 12's COMP) F =ZERO L L H H F=O F =MINUS 1 l2"s COMPLI F =ZERO 
L H L F = A+ B F = A PLUS IA+ Bl F = A PLUS {A +Bl PLUS 1 L H L F=As F =A PLUS AB F = A PLUS AB PLUS 1 

H H F = B F =AB PLUS IA+ Bl F =AB PLUS {A+ Bl PLUS 1 L H H F = 1i F = IA+ Bl PLUS AB F =IA+ Bl PLUS AB PLUS 1 
H H L F =A G) B F =A MINUS B MINUS 1 F =A MINUS B L H H L F=A G) B F =A MINUS B MINUS 1 F=AMINUSB 

L H H H F = A + B F = A+ B F = IA+ Bl PLUS 1 

L L L F = AB F = A PLUS (A+ Bl F = A PLUS {A+ Bl PLUS 1 

L L H F = A G) B F =A PLUS B F = A PLUS B PLUS 1 

H L H L F = B F =AB PLUS IA+ Bl F =AB PLUS IA+ Bl PLUS 1 

H L H F = A+ B F = IA+ Bl 

H H L F = 0 • F =A PLUS A• 

H H L H F = AB F =AB PLUS A 

H H H L F =AB 

H H H H F=A 

F = Al'i PLUS A 

F =A 

F = IA+ Bl PLUS 1 

F = A PLUS A PLUS 1 

F = AB PLUS A PLUS 1 

F = AB PLUS A PLUS 1 

F =A PLUS 1 

•Each bit is shifted to the next more significant position. 

RECOMMENDED OPERATING CONDITIONS 

SUPPLY VOLTAGE1 Vee 

L 

H 

H 

H 

H 

H 

H 

°HIGH-LEVEL OUTPUT VOLTAGE1 VoH A=Ji OUTPUT ONLY 

H H H 

L 

H 

L H L 

L H H 

H L 

H H 

H H L 

H H H 

HIGH-LEVEL OUTPUT CURRENT1 loH FOR ALL OTHER OUTPUTS 
Low-LEVEL OUTPUT CURRENT1 loL 

OPERATING FREE-AIR TEMPERATURE1 TA 

F =AB F =AB MINUS 1 F =AB 

F=A+B F =A PLUS AB F = A PLUS AB PLUS 1 

F=A G) B F =A PLUS B F =A PLUS B PLUS 1 

F=B F = IA+ Bl PLUS AB F = IA +Bl PLUS AB PLUS 1 

F =AB F =AB MINUS 1 F =AB 

F=l F =A PLUS A' F =A PLUS A PLUS 1 

F=A+B F = IA+ Bl PLUS A F ={A+ Bl PLUS A PLUS 1 

F =A+ B F = IA +Bl PLUS A F = IA +Bl PLUS A PLUS 1 

F=A F =A MINUS 1 F =A 

MIN NOM MAX UNIT 
54/74AS 4.5 5 5.5 v 
54/74AS 5.5 v 
54/74AS -2 MA 
54/74AS 20 MA 

54.AS -55 125 oc 
74AS 0 70 oc 

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 

PARAMETER TEST CONDIT IONS MIN TYP¥ MAX UNIT 
VIH ]IGH-LEVEL INPUT VOLTAGE 2 v 
VIL Low-LEVEL INPUT VOLTAGE 0-8 v 
VIK INPUT CLAMP VOLTAGE Vcc=MINLI1=-l8MA -1.2 v 
1IH °HIGH-LEVEL :ff INPUT 20 uA 

INPUT ANY A OR B INPUT 60 uA 
CURRENT ANY S INPUT 80 uA 

CARRY INPUT Vcc=MAX_LV1=2.7v I2D uA 
I IL Low-LEVEL M INPUT -2 MA 

INPUT ANY A OR B INPUT -6 MA 
CURRENT "fi.NY S INPUT -_1f MA 

CARRY INPUT Vcc=MAX_J_V1=0.5v -12 MA 
I I INPUT M INPUT 0.1 MA 

CURRENT AT ANY A OR B INPUT o.J MA 
MAX· INPUT ANY S INPUT 0.4 MA 
VOLTAGE CARRY INPUT Vcc=MAX1V1=7V 0°6 MA 

VoH "HIGH-LEVEL OUTPUT VOLTAGE, 1Y1H=2V,V1L= 0 8V ~s ].cc=lJ.lN CZ~ 3.2 y_ 
ANY OUTPUT EXCEPT A=B loH=MAX 74AS Vcc=4.75V 2.7 3.2 v 

VOL Low-LEVEL OUTPUT VOLTAGE V1H=2V,V1L= 0 8V 54/74AS Vcc=MIN 0.3 0.5 v 
loL=MAX '._Z4_8S_]_cc=J:L .z5V_ 0.3 0.5 v 

IoH HIGH-LEVEL OUTPUT CURRENT, Vcc=MIN, VIH=2V, 
A=B OUTPUT ONLY V1L=0.8V1 VoH=5.5V 250 uA 

IccL ~UPPLY CURRENT_}_ OUTPUTS LOW [Ycc=J'.mX IOTI 167 MA 
IccH SUPPLY CURRENT, OUTPUTS HIGH Vcc=MAX 124 207 MA 
* - - ·o ALL TYPICAL VALUES ARE AT Vee - 5V, TA -25 c 

TEXAS INSTRUMENTS 
INCORPORATED 
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SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJ Vee = 4.5 TO 5.5vJ CL= 50PFJ RL=500 OHMS 
(UNLESS OTHERWISE NOTED). REFER TO PAGE 276 FOR LOAD CIRCIUTS AND WAVEFORMS· --- - - . --- - - - - -- - - - - -- - - -

SN54/74AS181* SN54AS181 SN74AS181 
PARAMETER INPUT OUTPUT TEST CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX 

TPLH ~ 3 11 3 10 
TPHL CN CN+4 2 9 2 7 
TPLH 1iFSI=s2=oy J 4 1ci ~ ~ TPHL ANY A OR ]" CN+4 SO=S3=4-5V ("'S(Jfl MODE) 2 
TPLH M=SO=S3=0V 9 4 15 4 13 
TPHL ANY A OR ]" CN+4 Sl=S2=4-5VCDTFF MODE) 8 2 10 2 9 
TPLH 6 3 10 3 8 
TPHL CN ANY F M=OVCSUM OR DIFF MODE) 6 3 10 3 8 
TPLH M=Sl=S2=0V 5 2 9 2 7 
TPHL ANY A OR ]" G SO=S3=4-5V ("'S(Jfl MODE) 5 2 9 2 7 
TPLH M=SO=S3=0V 6 2 10 2 8 
TPHL ANY A OR]" G Sl=S2=4-5VCTITFF MODE) 6 2 10 2 8 
TPLH 1T=Sl =S2=0V _ 6 2 9 2 7 
TPHL ANY A ORB p SO=S3=4-5V (SUM MODE) 6 2 9 2 7 
TPLH M=SO=S3=0V 6 2 10 2 ~ TPHL ANY A OR]" p Sl=S2=4-5VCTITFF MODE) 6 2 10 2 
TPLH M=Sl=S2=0V 5 2 9 2 7 
TPHL AI OR RI fr SO=S3=4-5V ("'S(Jfl MODE) 5 2 9 2 7 
TPLH 1T=SO=S3=0V _ 6 2 10 2 8 
TPHL AI OR BI FI Sl=S2=4-5VCDIFF MODE) 6 2 10 2 8 
TPLH 6 2 10 2 8 
TPHL AI OR 131 f 1 M=4-5V(LOGIC MODE) 6 2 10 2 8 

CL=l5PFJRL=2800HMS 
TPHL M=SO=S3=0VJSl=S2=4-5V 11 4 16 4 14 
TPHL ANY A OR 15 A=B CDTFF MODE) 9 4 14 4 12 
* SN54/74AS181 SPECIFICATfoNs VA-LID--ONLY-AT 25°C. 

UNIT 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

::t:>-1 
?:J-< 
--a 
-irn 
::J:: (/) 
3 
rT"J(/) 
-IZ 
-vi 
n..c:-

::t:> 
j(/) 
01--' 
G'> 00 
-I--' 
n 

)> 
c=z 
zo --I(/) 
U)Z 
.......... '-J 
-n..c:­
<=::t:> 
Z(/) 
(JI--' 
-100 
-I--' 
0 
z 
G'> 
rn 
z 
!"Tl 
?:J 

~ 
0 
?:J 
(/) 



ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS800 AND SN74AS800 
TRIPLE 4-INPUT AND/NAND DRIVERS 

* 

* 

TRIPLE 4-INPUT AND/NAND DRIVER 

ADVANCED OXIDE-ISOLATION} ION­
IMPLANTED TTL SCHOTTKY PROCESS 

* 

* 

HIGH CAPACITIVE DRIVE CAPABILITY 

APPROXIMATELY TWICE THE AC PER­
FORMANCE OF SCHOTTKY TTL 

J OR N PACKAGE 

POSITIVE LOGIC: Y=ABCD 
Z=ABCD 

Vee ID IC IB IY IZ 2Y 2Z 3Y 3Z 

1~1 II91 !NI !VI II61 !El II41 ITII ITII !III 

1i1 I 21 I 31 131 I 51 l~I I 71 I 81 l~I Ifill 

IA 2A 2B 2C 2D 3A 3B 3C 3D GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED1 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TJ. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

FoR ABSOLUTE MAXIMUM RATINGS 1 RECOMMENDED OPERATING CONDITIONS 1 AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 2691 BUS DRIVER OUTPUT· 

NOTE: TYPICAL VALUES ARE AT Vee = 5VJ TA = 25 c 

PRODUCT PREVIEW 

This documont contains information 
on a product under development. Texas 
l11s11umo11u ruwrvcs the right to change or 

TEXAS INSTRUMENTS 
INCORPORATED 

dmontinuo this product without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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ADVANCED 
SCHOTTKY TTL 

* 

* 

TRIPLE 4-INPUT OR/NOR LINE 
DRIVERS 

ADVANCED OXIDE-ISOLATION, ION­
IMPLANTED TTL SCHOTTKY PROCESS 

* 

* 

TYPES SN54AS802 AND SN74AS802 
TRIPLE 4-INPUT OR/NOR LINE DRIVERS 

HIGH CAPACITIVE DRIVE CAPABILITY 

APPROXIMATELY TWICE THE AC PER­
FORMANCE OF SCHOTTKY TTL 

J oR N PACKAGE 

POSIT IVE LOGIC: Y=A+B+C+D 
Z=A+B+C+D 

Vee lD lC lB lY lZ 2Y 2Z 3Y 3Z 

I 19 18 17 I6 15 14 TI 12 TI 

) 

~ ~ ~ 3 ~ ~ i ~ ~ 10 

lA 2A 2B 2C 2D 3A 3B 3C 3D GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 269, BUS DRIVER OUTPUT· 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 
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ADVANCED 
SCHOTTKY TTL 

TYPES SNS4AS804 AND SN74AS804 
HEX 2-INPUT NANO DRIVERS 

* 

* 

HEX 2-INPUT NANO DRIVERS 

ADVANCED OXIDE-ISOLATED) ION­
IMPLANTED TTL SCHOTTKY PROCESS 

* 

* 

HIGH CAPACITIVE DRIVE CAPABILITY 

APPROXIMATELY TWICE THE AC PERFORMANCE 
OF SCHOTTKY TTL 

* SWITCHING SPECIFICATIONS AT 50 pF 

J OR N PACKAGE 

Vee 6B 6A 6Y SB SA SY 4B 4A 4Y 

1201 119 I 1181 1171 116 I llS I 1141 1131 1121 ITII 

POSIT IVE LOG IC: Y=AB 

l__ll I 21 I 31 I 41 I 51 I 61 I 71 I 81 1_9.1 1101 

lA lB lY 2A 2B 2Y 3A 3B 3Y GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED) 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TJ. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

FOR ABSOLUTE MAXIMUM RATINGS) RECOMMENDED OPERATING CONDITIONS) AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 269) BUS DRIVER OUTPUT• 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE)Vcc=4°S TO s.sv)RL=SOO OHMS) 
CL=SOPF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS· 

S4AS/74AS804if" S4AS804 74AS804 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 2 1 4 1 3 NS 
TPHL 2 1 4 1 3 NS 
* - - ·o - -S4AS/74AS804 VALUES ARE AT Vee - SV) TA - 2S CJ CL - SOPF) RL - SOO OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDIT IONS 

IccL SUPPLY CURRENTi OUTPUTS LOW Vcc=MAX 
lccH _S_UPPLY CURRENTi OUTPUTS HIGH 'j_cc=MAX 
NOTE: TYPICAL VALUES ARE AT Vee = sv) TA = 2S"L 

ADVANCE INFORMATION 

This documnnl contains information on 
a now product. Spocilicalions are subject 
lo ch1n{)O wi1hou1 no1ico. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MIN TYP MAX UNIT 
36 so MA 
lI 2L MA 
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ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS805 AND SN74AS805 
HEX 2-INPUT NOR DRIVERS 

* 

* 

* 

HEX 2-INPUT NOR DRIVERS 

ADVANCED OXIDE-ISOLATEDJ ION­
IMPLANTED TTL SCHOTTKY PROCESS 

SWITCHING SPECIFICATIONS AT 50 pF 

* 

* 

HIGH CAPACITIVE DRIVE CAPABILITY 

APPROXIMATELY TWICE THE AC PERFORMANCE 
OF SCHOTTKY TTL 

J OR N PACKAGE 

Vee 6B 6A 6Y 5B 5A 5Y 4B 4A 4Y 

1201 1191 1181 1171 1161 1151 1141 1131 1121 ITII 

POSIT IVE LOG IC: Y=A+B 

__8_ _9_ 10 

lA lB lY 2A 2B 3A 3B 3Y GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATEDJ 
ION-IMPLANTED TTL PROCESS DEVELOPED BY Tl 0 THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

FOR ABSOLUTE MAXIMUM RATINGSJ RECOMMENDED OPERATING CONDITIONSJ AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 269J BUS DRIVER OUTPUT· 

PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 
TPLH 1 NS 
TPHL 2 1 4 1 3 NS 
* 54AS/74AS805 VALUES ARE AT Vee= 5VJ TA= 25°CJ CL= 50PFJ RL = 500 OHMS 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED 
SCHOTTKY TTL 

TYPES SNS4AS808 AND SN74AS808 
HEX 2-INPUT AND DRIVERS 

* 

* 

HEX 2-INPUT AND DRIVERS 

ADVANCED OXIDE-ISOLATED,, ION­
IMPLANTED TTL SCHOTTKY PROCESS 

* 

* 

HIGH CAPACITIVE DRIVE CAPABILITY 

APPROXIMATELY TWICE THE AC PERFORMANCE 
OF SCHOTTKY TTL 

* S\flTCHUJG SPECIFICATIONS AT 50 pF 

J OR N PACKAGE 

Vee 6B 6A 6Y SB SA SY 4B 4A 4Y 

20 19 18 17 16 E 14 13 12 TI 

POSITIVE LOGIC: Y=AB 

_R _9_ _Jl 

IA lB lY 2A 2B 2Y 3A 3B 3Y GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED,, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

FOR ABSOLUTE MAXIMUM RATINGS,, RECOMMENDED OPERATING CONDITIONS,, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 269,, BUS DRIVER OUTPUT• 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,,Vcc=4.S TO s.sV,,RL=SOO OHMS,, 
CL=SOPF (UNLESS OTHERWISE NOTED). REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS· 

S4AS/7 4AS808"1F S4AS808 74AS808 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX UNIT 

TPLH 3 1 6 1 ~ NS 
TPHL 3 1 s NS 
* - - "tr - -S4AS/74AS808 VALUES ARE AT Vee - sv,, TA - 2S c,, CL - SOPF,, RL - 500 OHMS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PAR E ER TES CONDI IONS MIN TYP MAX UN 

IccL SUPPLY CURRENT OUTPUTS LOW Vcc=MAX 52 7S MA 
CCH UPPLY CURRENT OUTPUTS HIGH cc=MAX 0 M 

NOTE: TYPICAL VALUES ARE AT Vee = sv,, TA = 2S 

ADVANCE INFORMATION 

This documont contains information on 
a now product. Spucilic~tions are subject 
to change without noticu. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS832 AND SN74AS832 
HEX 2-INPUT OR DRIVERS 

* 

* 

* 

HEX 2-INPUT OR DRIVERS 

ADVANCED OXIDE-ISOLATED) ION­
IMPLANTED TTL SCHOTTKY PROCESS 

* 

* 

SWITCHING SPECIFICATIONS AT 50 pF 

HIGH CAPACITIVE DRIVE CAPABILITY 

APPROXIMATELY TWICE THE AC PERFORMANCE 
OF SCHOTTKY TTL 

J oR N PACKAGE 

Vee 6B 6A 6Y 5B 5A 5Y 4B 4A 4Y 

1201 1191 1181 1171 1161 1151 114 I 1131 1121 IITI 

POSITIVE LOGIC: Y=A+B 

l~I l~I I 31 I 41 I 51 l~I 1i1 l~I l~I lffil 

lA lB lY 2A 2B 2Y 3A 3B 3Y GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED) 
ION-IMPLANTED TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

FOR ABSOLUTE MAXIMUM RATINGS) RECOMMENDED OPERATING CONDITIONS) AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 269) BUS DRIVER OUTPUT· 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGEJVcc=4.5 TO 5-5VJRL=500 OHMS) 
CL=50PF (UNLESS OTHERWISE NOTED)· REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS· 

54AS/74AS832* 54AS832 74AS832 
PARAMETER MIN TYP MAX TYP MAX MIN TYP MAX UNIT 

6 1 5 NS 
5 1 4 NS 

SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

NOTE: TYPICAL VALUES ARE AT Vee = 5VJ TA = 25 c 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 

TEXAS INSTRUMENTS 
INCORPORATED 

discontinue this product without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED 
SCHOTTKY TTL 

TYPES SNS4AS8S7 AND SN74ASRS7 
HEX 2-ro-l UNIVERSALS MU T 

* 

* 

* 

HEX 2-ro-l UNIVERSAL MULTIPLEXER 
IN A 24-PINJ 300-MIL PACKAGE 

ADVANCED OXIDE-ISOLATIONJ ION­
IMPLANTED TTL SCHOTTKY PROCESS 

CHOICE OF TRUE OR COMPLEMENT DATA 

* 

* 

3-STATE BUFFER TYPE OUTPUTS 

APPROXIMATELY TWICE THE AC PER­
FORMANCE OF SCHOTTKY TTL 

JT oR NT PACKAGE 

Vee Sl 6A 68 6Y SA SB SY 4A 4B 4Y TIC 

24 23 22 21 20 19 18 17 16 lS 14 13 

_Jl __9_ 

SO lA lB lY 2A 2B 2Y 3A 38 3Y OPER GND 
=ZERO 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATEDJ 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TJ. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· THE 'AS8S7 IS CAPABLE OF PERFORMING 
ANDINAND MASKING OF A OR 8 OPERANDS AND DETECTING ALL LOWS ON EITHER A OR B 
OPERANDJ AS WELL AS 2-ro-l MULTIPLEXING WITH THE CHOICE OF SELECTING TRUE OR 
COMPLEMEMNT DATA· 

FUNCTION TABLE 

TIC Sl so Y OUTPUTS OPERAND= ZERO 
L L L A H=ALL A INPUTS LOW 
L L H B H=ALL B INPUTS LOW 
L H L AB HI-Z 
L H H L L 
H L L A H=ALL A INPUTS LOW 
H L H B H=ALL B INPUTS LOW 
H H L AB HI-Z 
H H H HI-Z HI-Z 

PRODUCT PREVIEW 

This documunt contains information TEXAS JN STRUM ENTS 
on a product unclor cluvelopment. Texas 
lnstrum1·nts ru,orvus tho right lo change or 

INCORPORATED 

cli\continuu this prucluct without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 7521;5 
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ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS867JSN54AS869JSN74AS867 AND SN74AS869 
8-BIT SYNCHRONOUS BIDIRECTIONAL COUNTERS 

* 

* 

* 

* 

8-BIT SYNCHRONOUS BIDIRECTIONAL 
COUNTERS IN A 24-PINJ 300-MIL 
PACKAGE 

FULLY PROGRAMMABLE WITH SYNCHRONOUS 
COUNTING AND LOADING 

'AS867 ASYNCHRONOUS CLEAR 
'AS869 SYNCHRONOUS CLEAR 

RIPPLE CARRY OUTPUT FOR N-BIT 
CASCADING 

* 

* 

* 

* 

ADVANCED OXIDE-ISOLATIONJ ION­
IMPLANTED TTL SCHOTTKY PROCESS 

APPROXIMATELY TWICE THE AC PER­
FORMANCE OF SCHOTTKY TTL 

BUFFER TYPE OUTPUTS 

115 MHz TYPICAL CLOCK FREQUENCY 

JT OR NT PACKAGE 

Vee ENABLE QA 
p 

24 23 22" 

QB QC QD QE QF QG 

2T LIT rg TR" 17 Tb 

QH CLK RCO 

15 14 TI 

J ~ 3 ~ 2 ~ i ~ ~ 10 ll 12 

SO Sl A B C D E F G H ENABLE GND 
T 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATEDJ 
ION-IMPLANTED TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

THE SYNCHRONOUS OPERATION OF THESE 8-BIT BINARY COUNTERS IS PERFORMED BY 
SIMULTANEOUSLY CLOCKING ALL FLIP-FLOPSJ SO THAT THE OUTPUTS CHANGE COINCIDENT 
WITH EACH OTHERJ THUS ALLEVIATING COUNTING SPIKES ASSOCIATED WITH ASYNCHONOUS 
COUNTERS· COUNTING AND LOADING OF THESE COUNTERS IS ACCOMPLISHED ON THE POSITIVE 
TRANSITION OF THE CLOCK· THE 'AS867 FEATURES AN ASYNCHONOUS CLEARJ WHILE THE 
'AS869 FEATURES A SYNCHONOUS CLEAR· AN INTERNAL LOOK-AHEAD CARRY OUTPUT(RCO) 
AND TWO ENABLES(P AND T) ARE PROVIDED TO PERFORM FAST CASCADABLE COUNTING SCHEMES· 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 

TEXAS INSTRUMENTS 
INCORPORATED 

discontinue this product without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS8701 SN54AS8711 SN74AS870 AND SN74AS871 
DUAL 16-BY-4 REGISTER FILES 

* 

* 

* 

* 

DUAL 16-BY-4 REGISTER FILE 

ADVANCED OXIDE-ISOLATIONJ ION­
IMPLANTED TTL SCHOTTKY PROCESS 
3-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY 
'AS870 24-PINJ 300-MIL PACKAGE 
'AS871 28-PINJ 600-MIL PACKAGE 

* 

* 

* 

APPROXIMATELY TWICE THE AC 
PERFORMANCE OF SCHOTTKY TTL 

INDIVIDUAL READ/WRITE AND 
ADDRESS CONTROLS 

DESIGNED SPECIFICALLY FOR 
MULTIBUS ARCHITECTURE AND 
OVERLAPPING FILE OPERATIONS 

'AS870 ... JT OR NT PACKAGE 
Vee Sl 2A3 2A2 2Al 2AO 2R/W S3 DQB4 DQB3 DQB2 DQBl 

l~I 131 l~I ITII l~I INI 1m1 IV! !El IEI IN! !Ill 

Iii l~I 131 131 l~I 1~1 1i1 l~I l~I Ifill llll IUI 
SO lAO lAl 1A2 1A3 lR/W S2 DQAl DQA2 DQA3 DQA4 GND 

'AS871 ... J OR N PACKAGE 

Vee DA4 DA3 Sl 2A3 2A2 2Al 2AO 2R/W S3 DQB4 DQB3 DQB2 DQBl 

l~I l~I l~I 1~1 1~1 131 1n1 ITII 1~1 !NI !IBI !VI IIBI !Bl 

1i1 l~I 131 131 l~I l~I 1i1 l~I l~I Ifill 1111 1n1 IBI l~I 

DAI DA2 SO lAO lAl 1A2 1A3 lR/W S2 QAl QA2 QA3 QA4 GND 

PRODUCT PREVIEW 

This docurnunl contains information 
on a product undor dovclopment. Texas 

lru1rum1111u ""'"vos tho right to change or 
discontinuo this product without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54AS870, SN54AS871, SN74AS870, AND SN74AS871 
DUAL 16-BY-4 REGISTER FILES 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY Tl. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

THESE DEVICES FEATURE TWO 16-BY-4 REGISTER FILES· EACH REGISTER FILE HAS 
INDIVIDUAL READ/WRITE CONTROLS AND ADDRESS LINES• THE 'AS870 IS A 24-PIN DEVICE 
AND HAS TWO 4-BIT DATA 1/0 PORTS (DQAl- DQA4 AND DQBl - DQB4). THE 'AS871 ON 
THE OTHER HAND, IS A 28-PIN DEVICE AND HAS ONLY ONE 4-BIT DATA 1/0 PORT (DQBl -
DQB4), THE OTHER 4-BIT DATA WORD HAS INDIVIDUAL DATA INPUTS (DAl - DA4), AND 
DATA OUTPUTS (QAl - QA4). 

FoR EITHER DEVICE BOTH DATA WORDS (A OR B) HAVE ACCESS TO EITHER REGISTER FILE 
AND TO PREVENT WRITING CONFLICTS IN THE DUAL-INPUT MODE, THE B INPUT PORT TAKES 
PRIORITY· THE SELECT LINES S2 AND S3 SELECT THE 1/0 MODE, MEANING THE MODE 
OF EACH 1/0 PORT WHILE THE OTHER TWO SELECT LINES SO AND Sl CONTROL WHICH PORT 
HAS ACCESS TO WHICH REGISTER· THE ADDRESS LINES (lAO - 1A3 OR 2A0 - 2A3) ARE 
DECODED BY AN INTERNAL l-oF-16 DECODER TO SELECT WHICH REGISTER IS TO BE ACCESSED• 
ALL OUTPUTS ARE 3-sTATE BUFFER-TYPE OUTPUTS DESIGNED SPECIFICALLY TO DRIVE BUS 
LINES DIRECTLY• 

FUNCTION TABl£ 

INPUT/OUTPUT FILE SELECT 
S2 S3 1/0 SEL so Sl FI LE SEL 
L L A 001, B DOT L L 1R TO A, 1R Io B 

H L 2R TO A, lR TO B 
L H lR TO A, 2R TO B 
H H 2R TO Al 2R TO B 

H [ A IN, B OUT L L A TO lR, lR TO B 
H L A TO 2R, lR TO B 
L H A TO lR, 2R TO B 
H H A TO 2Rl 2R TO B 

[ A A OUT, B IN L L lR TO A, B TO lR 
H L 2R TO A, B TO lR 
L H I lR TO A, B TO 2R 
H H I 2R TO AO B TO 2R I 

H A A IN, B IN L L I B T IR I 
H L I A TO 2R, B TO lR I 
L H I A TO lR, B TO 2R I 
H H I B TO 2R I 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 

TEXAS INSTRUMENTS 
INCORPORATED 

discontinue this product without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS873 AND SN74AS873 
DUAL 4-BIT D-TYPE LATCHES 

* 

* 

DUAL 4-BIT D-TYPE LATCHES 
IN A 24-PIN, 300-MIL PACKAGE 

ADVANCED OXIDE-ISOLATED,ION­
IMPLANTED TTL SCHOTTKY PROCESS 

* 

* 

BUS-STRUCTURED PINOUT 

3-STATE BUFFER-TYPE OUTPUTS 
DR I VE BUS LINES DIRECTLY 

JT OR NT PACKAGE 

EN EN 
Vee lC lQl 1Q2 103 1Q4 201 2Q2 203 204 2C 2CLR 

~ 3 ~ TI ~ ~ IB V N E ~ TI 

~ ~ i ~ ~ 10 ll 12 

lCLR lOC lDl 1D2 1D3 1D4 2Dl 2D2 2D3 204 20C GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TJ. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· THESE 8-BIT LATCHES ARE DIVIDED INTO 
TWO 4-BIT WORDS, EACH 4-BIT WORD HAS ITS OWN ENABLE, CLEAR, AND OUTPUT CONTROL 
INPUTS· WITH ENABLE C ACTIVE (HIGH), THE LATCHES ARE TRANSPARENT, THAT IS, Q 
WILL FOLLOW D· THESE DEVICES FEATURE 3-sTATE BUFFER-TYPE OUTPUTS DESIGNED 
SPECIFICALLY TO DRIVE BUS LINES DIRECTLY· A HIGH ON THE OUTPUT CONTROL WILL PUT 
THE OUTPUTS IN THE HIGH-IMPEDANCE STATE· ANOTHER FEATURE OF THESE DEVICES IS 
THE FLOW-THROUGH ARCHITECTUREj ALL INPUTS ARE ON ONE SIDE OF THE PACKAGE WITH ALL 
OUTPUTS ON THE OTHER SIDE• THE OUTPUT CONTROL DOES NOT EFFECT THE INTERNAL 
OPERATION OF THE LATCHES· 

PRODUCT PREVIEW 

This documont contains information 
on a product undor development. Texas 
lnstrumenh 1u1urvus the right to change or 
d11continuo this product without notice. 

FUN CTI ON TABLE 
ENABLE OUTPUT 

ITR D c CONTROL Q 
x x x H H1-Z 
L x x L L 
H H H L H 
H L H L L 
H x L L Qo 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS874 AND SN74AS874 
DUAL 4-BIT D-TYPE FLIP-FLOPS 

* 

* 

DUAL 4-BIT D-TYPE FLIP-FLOPS IN 
A 24-PIN, 300-MIL PACKAGE 

t~¥~~f~D0?fEEstR~rtJ~Dp~~~ESS 

* 

* 

BUS-STRUCTURED PINOUT 

3-STATE BUFFER-TYPE OUTPUTS 
DRIVE BUS LINES DIRECTLY 

JT OR NT PACKAGE 

Vee lCLK lQl 1Q2 1Q3 1Q4 2Ql 2Q2 2Q3 2Q4 2CLK 2CLR 

l~I 131 1~1 ITII IWI IEI IIBI IVI !El IBI IWI !Ill 
I I 
I I 
I I 
) I 
I I 
I I 

l~I l~I l~I 131 l~I l~I 1i1 l~I l~I IWI llll IUI 

lCLR lOC lDl 1D2 1D3 1D4 2Dl 2D2 2D3 2D4 2DC GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· THESE 8-BIT REGISTERS ARE DIVIDED INTO 
TWO 4-BIT WORDS, EACH 4-BIT WORD HAS ITS OWN CLOCK, CLEAR, AND OUTPUT CONTROL 
INPUTS• ON THE POSITIVE TRANSITION OF THE CLOCK THE Q OUTPUTS WILL BE SET TO 
THE LOGIC STATES THAT WERE SET UP AT THE D-INPUTS· THESE DEVICES FEATURE 3-sTATE 
BUFFER-TYPE OUTPUTS DESIGNED SPECIFICALLY TO DRIVE BUS LINES DIRECTLY· A HIGH 
ON THE OUTPUT CONTROL WILL PUT THE OUTPUTS IN THE HIGH-IMPEDANCE STATE· ANOTHER 
FEATURE OF THESE DEVICES IS THE Flow-THROUGH ARCHITECTUREj ALL INPUTS ARE ON ONE 
SIDE OF THE PACKAGE WITH ALL OUTPUTS ON THE OTHER SIDE• THE OUTPUT CONTROL DOES 
NOT EFFECT THE INTERNAL OPERATION OF THE FLIP-FLOPS· 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 

FUNCTION TABLE 
I I I !OUTPUT I 
I rCR" I D !CLOCK !CONTROL! Q 
I X I X I X I A I H1-Z 
IL !XIX IL IL 
I H I H I t I L I H 
I H I L I ~ I L I L 
I H I X I X I L I Qo 

TEXAS INSTRUMENTS 
INCORPORATED 

discontinue this product without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS876 AND SN74AS876 
DUAL 4-BIT D-TYPE FLIP-FLOPS WITH INVERTED OUTPUTS 

* 

* 

DUAL 4-BIT D-TYPE FLIP-FLOPS 
WITH INVERTED OUTPUTS 

ADVANCED OXIDE-ISOLATEDJION-. 
IMPLANTED TTL SCHOTTKY PROCESS 

* 

* 

BUS-STRUCTURED PINOUT 

3-STATE BUFFER-TYPE OUTPUTS 
DRIVE BUS LINES DIRECTLY 

JT OR NT PACKAGE 

Vee lCLK 11H 1TI2 1TI3 1TI4 2Ql 2Q2 2Q3 2Q4 2CLK 2PRE 

_lLifl 123"1 1211 ILII ILITI 119"1 IIB"I 1171 IIbl 1151 1141 1131 
I I 
I I 
I I 
) I 
I I 
I I 
I I 
l~I I 21 I 31 I 41 I 51 I 61 I 71 I 81 I 91 1101 !ill IUI 

lPRE lOC lDl 1D2 1D3 1D4 2Dl 2D2 2D3 2D4 20C GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED) 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· THESE 8-BIT REGISTERS ARE DIVIDED INTO 
TWO 4-BIT WORDS) EACH 4-BIT WORD HAS ITS OWN CLOCK) PRESET) AND OUTPUT CONTROL 
INPUTS· 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-1NPUTS· THESE 
DEVICES FEATURE 3-sTATE BUFFER-TYPE OUTPUTS DESIGNED SPECIFICALLY TO DRIVE BUS 
LINES DIRECTLY· A HIGH ON THE OUTPUT CONTROL WILL PUT THE OUTPUTS IN THE HIGH­
IMPEDANCE STATE· ANOTHER FEATURE OF THESE DEVICES IS THE FLOW-THROUGH 
ARCHITECTUREj ALL INPUTS ARE ON ONE SIDE OF THE PACKAGE WITH ALL OUTPUTS ON THE 
OTHER SIDE· THE OUTPUT CONTROL DOES NOT EFFECT THE INTERNAL OPERATION OF THE 
FLI p-FLOPS • 

PRODUCT PREVIEW 

This documont contains information 
on a product undur dovolopmont. Texas 

lnstrumonU """''"' 1ho rioht to change or 
doscontinuu this product without notice. 

FUNCTION TABLE 
I ~ I I !OUTPUT I 
I PRE I D !CLOCK !CONTROL! Q 
I X I X I X I H I H1-Z 
IL !XIX IL IL 
I H I H I t I L I L 
I H I L I t I L I H 
I H I X I X I L I 1Jo 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS877 AND SN74AS877 
8-BIT UNIVERSAL TRANSCIEVER/PORT CONTROLLERS 

* 

* 

* 

8-BIT UNIVERSAL TRANSCIEVER/PORT 
CONTROLLERS A 24-PINJ 300-MIL 
PACKAGE 

EIGHT SELECTABLE TRANSCEIVER/PORT 
FUNCTIONS 

3-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY 

* 

* 

ADVANCED OXIDE-ISOLATION) ION­
IMPLANTED TTL SCHOTTKY PROCESS 

APPROXIMATELY TWICE THE AC PER­
FORMANCE OF SCHOTTKY TTL 

JT OR NT PACKAGE 

Vee CLK Dl DQBl DQB2 DQB3 DQB4 DQB5 DQB6 DQB7 DQB8 08 

24 23 22 21 20 19 18 17 16 15 14 13 

SO Sl S2 DQAl DOA2 DQA3 DQA4 DQA5 DQA6 DQA7 DQA8 GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED) 
ION-IMPLANTED TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

THE 'AS877 FEATURES TWO 8-BIT l/0 PORTS (DQAl - DQA8 AND DQBl - DQB8)J AN 8-BIT 
PARALLEL-LOAD) SERIAL-IN) PARALLEL-OUT) AND SERIAL-OUT SHIFT REGISTER AND CONTROL 
LOGIC· WITH THESE FEATURES) THIS DEVICE IS CAPABLE OF PERFORMING EIGHT SELECTABLE 
TRANSCEIVER/ PORT FUNCTIONS) DEPENDING ON THE STATE OF THE THREE SELECT LINES 
so) SlJ AND s2. THESE FUNCTIONS INCLUDE: TRANSFERRING DATA FROM PORT A TO PORT 
B OR VICE VERSA (I·E·J THE TRANSCIEVER FUNCTION)) TRANSFERRING DATA FROM THE 
REGISTER TO EITHER PORT) SERIAL SHIFTING DATA TO EITHER PORT) PERFORMING OFF-LINE 
SHIFTS (A AND B PORTS IN HIGH-IMPEDANCE STATE)) AND CLEARING THE REGISTER· 
SYNCHRONOUS PARALLEL LOADING OF THE INTERNAL REGISTER CAN BE ACCOMPLISHED BY 
EITHER PORT ON THE POSITIVE TRANSISTION OF THE CLOCK WHILE SERIALLY SHIFTING 
DATA IN VIA THE no INPUT· ALL SERIAL DATA IS SHIFTED RIGHT) THAT IS) Ql TO Q2 
TO Q3 AND SO FORTH· ALL OUTPUTS ARE BUFFER-TYPE OUTPUTS DESIGNED SPECIFICALLY 
TO DRIVE BUS LINES DIRECTLY AND ALL ARE 3-sTATE EXCEPT FOR Q8. 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 

TEXAS INSTRUMENTS 
INCORPORATED 

discontinue this product without notice. POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS880 AND SN74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH INVERTED OUTPUTS 

* 

* 

DUAL 4-BIT D-TYPE LATCHES 
WITH INVERTED OUTPUTS IN A 24-PIN, 
300-MIL PACKAGE 

ADVANCED OXIDE-ISOLATED,ION­
IMPLANTED TTL SCHOTTKY PROCESS 

* 

* 

JT OR NT PACKAGE 

BUS-STRUCTURED PINOUT 

3-STATE BUFFER-TYPE OUTPUTS 
DRIVE BUS LINES DIRECTLY 

EN EN 
Vee lC 1111 1TI2 lQ3 1TI4 2Ql 2Q2 2TI"3 2TI"4 2C 2PRE 

1241 123 I l~I 1211 IWI 1191 1181 1171 1161 IEI 1141 1131 

I __ JJ I -2 I 131 131 l~I l~I Iii l~I l~I 1101 Ill! 1121 

lPRE lITC lDl 1D2 1D3 1D4 2Dl 2D2 2D3 2D4 2TIL GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION IMPLANTED TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· THESE 8-BIT LATCHES ARE DIVIDED INTO 
TWO 4-BIT WORDS, EACH 4-BIT WORD HAS ITS OWN ENABLE, PRESET, AND OUTPUT CONTROL 
INPUTS· WITH ENABLE C ACTIVE (HIGH), THE LATCHES ARE TRANSPARENT, THAT IS, Q 
WILL FOLLOW THE COMPLEMENT OF D. THESE DEVICES FEATURE 3-sTATE BUFFER-TYPE 
OUTPUTS DESIGNED SPECIFICALLY TO DRIVE BUS LINES DIRECTLY· A HIGH ON THE OUTPUT 
CONTROL WILL PUT THE OUTPUTS IN THE HIGH-IMPEDANCE STATE· ANOTHER FEATURE OF 
THESE DEVICES IS THE FLOW-THROUGH ARCHITECTURE; ALL INPUTS ARE ON ONE SIDE OF 
THE PACKAGE WITH ALL OUTPUTS ON THE OTHER SIDE· THE OUTPUT CONTROL DOES NOT 
EFFECT THE INTERNAL OPERATION OF THE LATCHES· 

PRODUCT PREVIEW 

This document contains information 
on a product unclor clovelopment. Texas 
lnstrurnonts rnsorvos tho right lo change or 
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ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS881 AND SN74AS881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

* 

* 

* 

4-BIT ALU's/FUNCTION GENERATORS 
IN A 24-PIN, 300-MIL PACKAGE 

'AS881 HAS SAME OPERATING 
MODES AS BOTH THE 'Sl81 AND 
'AS181 EXPANDED To INCLUDE 
STATUS RESIGTER CHECKS 

SWITCHING SPECIFICATIONS AT 50 pF 

* APPROXIMATELY 40% FASTER THAN 
SCHOTTKY 'Sl81 ALU 

* ADVANCED OXIDE-ISOLATED, ION­
IMPLANTED SCHOTTKY TTL PROCESS 

* TYPICAL ADD TIMES: 
32-BIT WORDS ••• 18Ns 
16-BIT WORDS···l5Ns 

JT OR NT PACKAGE 

Vee Al ]1 A'2 ]2 A3 E3 b" "C"N+4 -P- A=B f3 

~ 3 ~ TI W ~ IB U lli ~ ~ TI 

_i _2_ _J_ 3 -2 

BO AO S3 S2 Sl 

_6_ _]_ _Ji __9_ 10 11 

SO CN M FO Fl f2 

12 

GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

THE 'AS881 HAS THE SAME PINOUT AND SAME FUNCTIONALITY AS BOTH THE 'Sl81 AND THE 
'AS181 EXCEPT FOR THE °'P, b, AND CN+4 OUTPUTS WHEN THE DEVICE IS IN THE LOGIC MODE 
<M=H). 

IN THE LOGIC_MOD~.IH~E, b.L AND CN+4 OUTPUTS_OF THE 'AS181 HAVE THE FOLLOWING 
FUNCTIONS: P = FOF1F2F3, G = H, AND CN+4 = P CN· A STATUS CHECK FOR ALL PAIRS 
BEING EQUAL (AI = BI), IS PERFORMED WHEN THE SELECT INPUTS (S3, S2, Sl, SO) EQUAL 
HLLH. IN THIS CASE "'P = AO+]O+Al+]l+A2+]2+A3+]3, b" = H, AND CN+4 = l5" C ~ To 
PERFORM A STATUS CHECK FOR ANY PAIR BEING LOW, THE SELECT INPUTS ARE SET TO LHLbJ 
THEN p = AOBO+A1Bl+A2B2+A3B3, G = H, AND CN+4 = p CN. 

ALL OTHER FUNCTIONS ARE GIVEN BY TABLE l· TABLE 2 GIVES THE RESULTS IF ACTIVE­
HIGH DATA IS USED· 

ABSOLUTE MAXIMUM RATINGS ARE SHOWN ON PAGE 268. 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 

TEXAS INSTRUMENTS 
INCORPORATED 
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TABLE 1 

TYPES SN54AS881 AND SN74AS881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

TABLE 2 

ACTIVE-LOW DATA 
SELECTION f-----,-----'-'-'-'--"-~~------1 

M • H M • L; ARITHMETIC OPERATIONS 
SELECTION 1------,-----'A~C-'-TIV=E-~Hl~GH'-"D-'-AT~A-------t 

LOGIC 
SJ S2 Sl SO FUNCTIONS 

L L L L F=A 

L L L H F =AB 

L L H L F=A+B 

L L H F = 1 

(no carry) 

F=AMINUS 1 
F =AB MINUS 1 

F =AB MINUS 1 

F =MINUS 1 12's COMP) 

F=A 

F =AB 

F =AB 

(with carry) 

F =ZERO 

L H L F •A+ B F = A PLUS IA+ BJ F = A PLUS IA +Bl PLUS 1 

L H L H F = B F =AB PLUS IA+ BJ F = AB PLUS (A+ Bl PLUS 1 

L H H L F=A GB F=AMINUSBMINUSl F•AMINUSB 

L H H H F =A+ B F = A+ B F = (A+ iii PLUS 1 

H L L F =AB F =A PLUS IA+ Bl F = A PLUS (A+ BJ PLUS 1 

L H F =A G) B F •A PLUS B F • A PLUS B PLUS 1 

L H L F = B F =AB PLUS IA+ Bl F =AB PLUS IA+ Bl PLUS 1 

H L H H F=A+B F=IA+BJ 

H H L L F = 0 • F •A PLUS A• 

H H L H F =AB F =AB PLUS A 

H H H L F = AB F = AB PLUS A 

HHHHF•A F•A 

F • IA+ Bl PLUS 1 

F = A PLUS A PLUS 1 

F = AB PLUS A PLUS 1 

F = AB PLUS A PLUS 1 

F =A PLUS 1 

•Each bit is shifted to the next more significant position. 

RECOMMENDED OPERATING CONDITIONS 

M • H M • L; ARITHMETIC OPERATIONS 

LOGIC 
SJ S2 Sl SO FUNCTIONS 

L L L F=A 

L L H F=ii+B 

L H L F =AB 

(no carry) 

F•A 

F • A+ B 

f:A+B 

(with carry) 

F •A PLUS 1 

F = IA+ Bl PLUS 1 

F = IA + Bi PLUS 1 

L H F = 0 F =MINUS 1 12's COM PL) F =ZERO 

L H L F =AB F = A PLUS AB F = A PLUS AB PLUS 1 

L H L H F = 1i F = IA+ BJ PLUS AB F = IA+ Bl PLUS AB PLUS 1 

L H H L F=A GB F=AMINUSBMINUS1 F=AMINUSB 

L H H H F =AB F •AB MINUS 1 F =AB 

H L L L F = A+ B F = A PLUS AB F = A PLUS AB PLUS 1 

H L L H F =A G) B F =A PLUS B F = A PLUS B PLUS 1 

H L H L F = B F = IA+ Bl PLUS AB F = IA+ Bl PLUS AB PLUS 1 

H L H H F =AB F =AB MINUS 1 

H H L L F = 1 F =A PLUS A' 

H H L H F = A+ B F = IA+ Bl PLUS A 

H H H L F =A+ B F = IA+ BJ PLUS A 

H H H H F =A F =A MINUS 1 

MIN 
54/74AS 4.5 

F =AB 

F = A PLUS A PLUS 1 

F = IA t Bl PLUS A PLUS 1 

F = IA +Bl PLUS A PLUS 1 

F=A 

TYP MAX UNIT 
5 5.5 v SUPPLY VOLTAGE.L Vee 

_HIGH-LEVEL OUTPUT VOL TAGE.L ].:oH FOR :!=JI OUTPUT ONLY 54/74AS 5.5 v 
HIGH-LEVEL OUTPUT CURRENT.L loH FOR ALL OTHER OUTPUTS 54/74AS -2 MA 
Low-LEVEL OUTPUT CURRENT.L loL 54/74AS 20 MA 

54AS -55 125 oc 
OPERATING FREE-AIR TEMPERATURE.L TA 74AS 0 70 'I: 
t THE EXTENDED CONDITIONS APPLY IF Vee IS MAINTAINED BETWEEN 4.75v AND 5-25V 

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 

PARA11EIER IESJ CONllll I O_li_S MIN TYP* MAX UNII 
VIH Ji.IGH-LEVEL INPUT VOLTAGE 2 v 
VIL Low-LEVEL INPUT VOLTAGE 0-8 v 
VIK INPUT CLAMP VOLTAGE Vcc=]]JLI1=-18MA -1.2 v 
I I H HIGH-LEVEL 11 INPUT 20 uA 

INPUT ANY A OR B INPUT 60 uA 
CURRENT ANY s INPUT 80 uA 

LARRY INPUT Vcc=MAX.LV1=2.7v 120 uA 
I IL Low-LEVEL M INPUT -2 MA 

INPUT ANY A OR B INPUT -6 MA 
CURRENT ANY s INPUT -8 MA 

CARRY INPUT Vcc=MAX.LV1=0.5v -12 MA 
I I INPUT fl INPUT 0.1 M]i 

CURRENT AT ANY A OR B INPUT o.} M]l 
MAX· INPUT ANY S INPUT 0.4 MA 
VOLTAGE LARRY INPUT Vcc=MAX_.1_V1=7V 0-6 MA 

VoH HIGH-LEVEL OUTPUT VOLTAGE1 V1H=2V1V1L= 0 8V 54/74AS Vcc=..ffI N 2.2 3.2 v 
ANY OUTPUT EXCEPT A=B loH=MAX 74AS Vcc=4.75V 2.7 3.2 v 

VOL -Cow-LEVEL OUTPUT VOLTAGE V1H=2V1V1L= 0 8V 54/l4AS Vcc=J11N 0.3 0.5 v 
loL=MAX 74AS Vcc=4.75V 0.3 0.5 v 

JOH HIGH-LEVEL OUTPUT CURRENT1 Vcc=MIN1VIH=2V1 
A=B OUTPUT ONLY V1L=0.8V VoH=5.5V 250 uA 

IccL SUPPLY CURRENT.L OUTPUTS LOW Vcc=MAX 100 167 MA 
IccH SUPPLY CURRENT.L OUTPUTS HIGH Vcc=MAX 124 207 MA 

TALL TYPICAL VALUES ARE AT Vee = 5V1 TA =25°C 

TEXAS INSTRUMENTS 
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SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE, Vee = 4.5 TO 5.5v, CL= 50PF, RL=500 OHMS 
(UNLESS OTHERWISE NOTED). REFER TO PAGE 276 FOR LOAD CIRCIUTS AND WAVEFORMS· 

SN54/74AS881* SN54AS881 SN74AS881 
PARAMETER INPUT OUTPUT TEST CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX 

TPLH 7 3 11 3 10 
TPHL CN CN+4 5 2 9 2 7 
TPLH M=Sl=S2=0V 8 4 14 4 12 
TPHL ANY A OR ]" CN+4 SO=S3=4-5V (SUM MODE) 7 2 10 2 8 
TPLH M=SO=S3=0V 9 4 15 4 13 
TPHL ANY A OR ]" CN+4 Sl=S2=4-5VCIITFF MODE) 8 2 10 2 9 
TPLH 6 3 10 3 8 
TPHL CN ANY F M=OV(SUM OR DIFF MODE) 6 3 10 3 8 
TPLH ~=--sJ ~S2=QV 5 2 9 2 ~ TPHL ANY A OR]" G SO=S3=4.5V ("SUM" MODE) 5 2 9 2 
TPLH M=SO=S3=0V 6 2 10 2 8 
TPHL ANY A OR]" G Sl=S2=4.5V(DIFF MODE) 6 2 10 2 8 
TPLH M=Sl=S2=0V _ 6 2 9 2 7 
TPHL ANY A ORB p SO=S3=4°5V (SUM MODE) 6 2 9 2 7 
TPLH ~=SO=S3=QV 6 2 I~ 2 I TPHL ANY A OR ]" p Sl=S2=4.5VCDTFF MODE) 6 2 2 
TPLH M=Sl=S2=0V 5 2 9 2 7 
TPHL AI OR "BI f I SO=S3=4.5V ("'Sl]V[ MODE) 5 2 9 2 7 
TPLH 7'T=SO=S3=0V _ 6 2 10 2 8 
TPHL AI OR BI FI Sl=S2=4-5V(DIFF MODE) 6 2 10 2 8 
TPLH 6 2 10 2 8 
TPHL AI OR EI f I M=4°5V(LOGIC MODE) 6 2 10 2 8 

CL=l5PF,RL=2800HMS 
TPHL M=SO=S3=0V,Sl=S2=4-5V 11 4 16 4 14 
TPHL ANY A ORB A=B <DIFF MODE) 9 4 14 4 12 
* SN54/74AS881 SPECIFICATIONS VALID ONLY AT 25°(. 
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ADVANCED 
SCHOTTKY TTL 

* 

* 

LOOK-AHEAD CARRY GENERATORS IN 
A 300-MIL WIDE 24-PIN PACKAGE 

DIRECTLY COMPATIBLE WITH THE 
NEW 'AS181 & 'AS881 ALU's AND 
ALSO THE POPULAR 'Sl81 

TYPES SNS4AS882 AND SN74AS882 
32-BIT LOOK-AHEAD CARRY GENERATORS 

* ADVANCED OXIDE-ISOLATED,ION-IMPLANTED 
TTL SCHOTTKY PROCESS 

* SWITCHING SPECIFICATIONS AT 50 pF 

JT OR NT PACKAGE 

Vee NC CN+32 P7 ""G7 P6 ""G6 CN+24 PS ""GS P4 G4 

124 I 123 I 1221 121 I 1201 119 I 1181 1171 116 I 11S I 1141 1131 

I I 
I 

I 

) 

I 
1-21 1-5.I 1101 l_l_I 131 l~I 1--11 1-11 ·l--8.I 1_9_1 Ill! 1121 

CN ""GO -PO ""Gl -Pl CN+8 ""G2 "P2 ""G3 P3 CN+l6 GND 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
IONIMPLANTED TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

THE SNS4/74AS882 ARE HIGH-SPEED LOOK-AHEAD CARRY GENERATORS CAPABLE OF ANTICIPATING 
THE CARRY ACROSS A GROUP OF EIGHT 4-BJT BINARY ADDERS· THEY ARE CASCADABLE TO 
PERFORM LOOK-AHEAD ACROSS N-BIT ADDERS· 

'AS882 LOGIC EQUATIONS 

CN+8 = Gl+PlGO+PlPOCN 

CN+l6 = G3+P3G2+P3P2Gl+P3P2PlGO+P3P2PlPOCN 

CN+24 = GS+PSG4+PSP4G3+PSP4P2G2+PSP4P3P2Gl+PSP4P3P2PlGO+PSP4P3P2PlPOCN 

CN+32 = G7+P7G6+P7P6GS+P7P6PSG4+P7P6PSP4G3+P7P6PSP4P3G2+P7P6PSP4P3P2Gl+ 
P7P6PSP4P3P2PlGO+P7P6PSP4P3P2PlPOCN 

ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

291 



292 

TYPES SN54AS882 AND 74AS882 
LOOK-AHEAD CARRY GENERATORS 

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING TA RANGE(UNLESS OTHERWISE NOTED) 
PARAMETER I TEST CONDITIONS IMIN TYP* MAXILJNITI 

I 
I 
I 

VIH HIGH-LEVEL INPUT VOLTAGE I I 2 . I v I 
VIL Low-LEVEL INPUT VOLTAGE I I 0-81 V I 
VIK INPUT CLAMP vo~TAGE 1Ycc=MIN.II=-18MA I -1.21 V I 
Ii INPUT I PD.Pl INPUTS ONLYI I 2.01 MA I 

CURRENT I P2.P3 INPUTS ONLY! I l-51-r18___l 
AT I P4,P5 INPUTS ONLY!Vcc=MAX 1-0~ 
MAXIMUM !P6.P7.tN INPUTs ONLY v1=7v o.s1 MA 1 
INPUT I GO,G6 INPUTS ONLY 4.01 MA I 
VOLTAGE 1Gl,G2,G4 INPUTS ONLY 6-01 MA I 

I G3 INPUT ONLY 7-51 MA I 
I G5 INPUT ONLY 7.01 MA I 

I I IH 
I 

HIGH-LEVEL 
INPUT 
CURRENT 

G7 INPUT ONLY 4-51 MA I 
PD.Pl INPUTS ONLY 0-81 MA I 
P2,P3 INPUTS ONLY 0-61 MA I 
P4.P5 INPUTS ONLY 0-41 MA I I 

I 1 L Low-LEVEL 
INPUT 
CURRENT 

P6,P7,CN INPUTS ONLY Vcc=MAX 0-21 MA I 
GO,G5 rNPUTs oNLY VI=2-7V 1-51 MA 1 

G1,G2,G4 INPUTS ONLYI 2-41 MA I 
G3 INPUT ONLYI 3-01 MA I 
G5 INPUT ONLY! 2-81 MA_l 

---G7 INPUT ONLYI 1-81 MA I 
PO INPUT ONLYI 131 MA I 
Pl INPUT ONLYI 111 MA I 
P2 INPUT ONLY I 8·1 MA I 
P3 INPUT ONLYI 71 MA I 
P4 INPUT ONLYI 51 MA I 

CN,P5 INPUTS ONLY! 41 MA I 
P6,P7 INPUTS ONLYIVcc=MAX 21 MA I 

GO INPUT ONL~IV1=0.5V 251 MA I 
Gl INPUT ONLYI 361 MA I 
G2 INPUT ONLYI 391 MA I 
G3 INPUT ONLY! 461 MA I 
G4 INPUT ONLY! 401 MA I 
GS INPUT ONLYI I 441 MA I 

............. -~--~-G_.6..t_G7 INPUTS ONLYI I 281 MA I 
VoH HIGH-LEVEL OUTPUT voLTAGE 1Ycc=4.5Vn IoH=-2MA 12-5 3.2 I V I 

I IVCC=Lr:"75v, IoH=-2MA 12-7 3 .2 I V I 
IVoL Low-LEVEL OUTPUT VOLTAGE IVcc=MIN, loL=MAX I 0.3 o.51 v I 
I IccL SUPPLY CURRENT, OUTPUTS Low IYr=OV Vcc=MAX I 58 841 MA I 
llccH SUPPLY CURRENT, OUTPUTS HIGH IY1=4-~V.Vcc=MAX I 72 1051 MA- I 
*ALL TYPICAL VALUES ARE AT Vcc=5VJ TA=25°C 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE1Vcc=4.5 TO 5-5V1RL=500 OHMSJ 
~50pf (UNLESS OTHERWISE NOTED)• REFER TO PAGE 267 FOR LOAD CIRCIUTS & WAVEFORMS· 
I I 54AS/74AS882* I 54AS882 74AS882 I I 
I PARAMETER I MIN TYP MAX I MIN TYP MAX MIN TYP MAX IUNITI 
I TPLH I 8 I 4 15 4 14 I NS I 
ICN TO ANY OUTPUT TPHL I 6 I 4 12 4 10 I NS I 
IP OR G TO CN + 8 I 4 I 2 9 2 8 I NS I 
IP OR G TO CN + 16 I 4 I 2 9 2 8 I NS I 
IP OR G TO CN + 24 I 6 I 2 11 2 10 I NS I 
1P oR G To c~ + 32 1 s i 2 13 i 2 12 1 Ns 1 
* 54AS/74AS882 vALUEs ARE AT Vee= SVJ TA= 25°CJ CL= 50PFJ RL = 500 oHMs 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS885 AND SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

* 

* 

* 

8-BIT MAGNITUDE COMPARATORS IN 
IN A 24-PINJ 300-MIL PACKAGE 

CHOICE OF LOGICAL OR ARITHMETIC 
COMPARISON 

BUFFER-TYPE OUTPUTS DRIVE BUS 
LINES DIRECTLY 

BOTH INPUT PORTS FEATURE HYSTERESIS 
TO IMPROVE NOISE REJECTION 

* 

* 

-:!-

ADVANCED OXIDE-ISOLATIONJ ION­
IMPLANTED TTL SCHOTTKY PROCESS 

APPROXIMATELY TWICE THE AC PER­
FORMANCE OF SCHOTTKY TTL 

LATCHABLE P INPUT PORTS POWER­
UP CLEAR 

JT OR NT PACKAGE 

Vee LATCH P7 P6 P5 ·P4 P3 P2 Pl PO P<Q P>Q 
ENABLE OUT OUT 

c 
I 24 I I 23 I 1221 1211 1201 119 I 118 I 117 I 116 I I 15 I I 14 I I 13 I 

Iii l~I 131 131 l~I l~I Iii l~I l~I 1101 llll 1121 
MODE P<Q P>Q Ql Q6 Q5 Q4 Q3 Q2 Ql QO GND 

IN IN 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED) 
ION-IMPLANTED TTL PROCESS DEVELOPED BY Tl· THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

THIS DEVICE IS CAPABLE OF PERFORMING HIGH-SPEED LOGICAL OR ARITHMETIC COMPARISON 
(WHICH IS PERFORMED ON SIGN PLUS Two's COMPLEMENT DATA) ON TWO 8-BIT DATA WORDS· 
THE SELECTION OF THE TYPE OF COMPARISON IS ACCOMPLISHED BY THE MODE INPUT (REFER 
TO FUNCTION TABLE)· THIS DEVICE HAS TWO CASCADING INPUTS) P>Q AND P<QJ FOR 
CASCADING PURPOSES· ANOTHER FEATURE OF THIS DEVICE IS THE LATCHING CAPABILITY 
FOR THE A INPUT WORD· 

FUNCTION TABLE 
MODE_ DATA INPUTS INPUTS INPUTS OUTPUTS 

COMPARISON INPUT PO-P7.i. QO-QQ P>Q P<Q P>Q P<Q 
LOGICAL H P>Q x x H L 
LOGICAL H P<Q x x L H 

I ARI~~~~~r~ I ~ I p~~ Q IH XR LIH XR LIH o~ L H OL LI 
ARITHMETIC L Q AG P X X L H 

IARITHMETIC*I L I P=Q IH OR LIH OR LIH OR L HOR LI 
*JN THESE CASES THE P>Q OUTPUT WILL FOLLOW THE P>Q INPUT) 
AND THE P<Q OUTPUT WILL FOLLOW THE P<Q INPUT· 

PRODUCT PREVIEW 

This document contains information TEXAS INSTRUMENTS 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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ADVANCED 
SCHOTTKY TTL 

TYPES SN54AS894 AND SN74AS894 
EXPANDABLE MULTIFUNCTION BINARY/HEXIDECIMAL SCALERS 

* 

* 

* 

EXPANDABLE MULTIFUNCTION BINARY/ 
HEXIDECIMAL SCALERS IN A 24-PIN, 
300-MIL PACKAGE 

* ADVANCED OXIDE-ISOLATION, ION­
IMPLANTED TTL SCHOTTKY PROCESS 

BUFFER-TYPE OUTPUTS DRIVE BUS 
LINES DIRECTLY 

100-MHZ TYP SHIFT RATE 

Vee CLK 

24 23 

OV/ CLR DC 
ZERO 
22 21 20 

SO Sl S2 S3 A 

* APPROXIMATELY TWICE THE AC PER­
FORMANCE OF SCHOTTKY TTL 

JT OR NT PACKAGE 

LI BOUT AOUT QA 
/RO /DIN /CIN 

19 18 17 16 

QB 

15 

_Q 

QC 

14 

QD 

13 

B c D RI/ COUT ]OUT GND 
LO IAIN /BIN 

THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr· 

THIS DEVICE FEATURES A 4-BIT SHIFT REGISTER CAPABLE OF BEING USER PROGRAMMABLE 
(VIA THE FOUR INPUT SELECT LINES S0-S3) TO PERFORM ARITHMETIC AND LOGICAL SHIFTS 
IN BOTH DIRECTIONS AND TO PERFORM 2- OR 3-PLACE SCALING· THE SIX COMMON I/0 
PORTS <RI/LO,Ll/RO, AND AOUT/CIN-DOUT/AIN) ENABLE THESE FUNCTIONS TO BE N-BIT 
CASCADABLE· THE SHIFT REGISTER CAN BE SYNCHRONOUSLY LOADED VIA THE DATA INPUT 
LINES A-D WITH EITHER TRUE OR COMPLEMENT DATA· IN THE SCALE MODES, DATA ON 
INPUT LINES A-D WILL BE ASYNCHRONOUSLY AND TRANSPARENTLY SCALED UNTIL A 
SYNCHRONOUS MODE IS SELECTED AT WHICH TIME THE CURRENT DATA WILL BE LATCHED INTO 
THE STORAGE ELEMENTS· ONCE DATA IS IN THE REGISTER, IT CAN BE SHIFTED LEFT OR 
RIGHT SYNCHRONOUSLY (ON THE POSITIVE CLOCK EDGE)• THE STORAGE REGISTER CAN ALSO 
BE CLEARED VIA THE CLEAR INPUT LINE• THE CLOCK INPUT SELECTS CHOICE OF DETECTION 
OF EITHER OVERFLOW OF QoffiQc OR ALL ZERO'S ON THE STORAGE REGISTER OUTPUTS· 
THE HIGH-IMPEDANCE STATE OF THE FOUR 3-sTATE BUFFER TYPE OUTPUTS QA-QD (WHICH 
ARE FED DIRECTLY FROM THE STORAGE REGISTER) IS CONTROLLED BY THE OUTPUT CONTROL 
INPUT OC. 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
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FI ELD­
PROGRAMMABLE 
LOGIC 

TYPES FP54ALS16L81 FP54ALS16R81 FP54ALS16R61 FP54ALS16R4 
FP74ALS16L81 FP74ALS16R81 FP74ALS16R61 FP74ALS16R4 

FIXED-OR ARRAYS 

'ALS VERSIONS OF 4 POPULAR PAL~* J OR N PACKAGE CTOP VIEW) 
DEVICES 

TWICE AS FAST1 TYPICAL PROPAGATION 
DELAY • • • 12Ns 

IDENTICAL PROGRAMMING PROCEDURE 

PIN FOR PIN COMPATIBLE 

DES CR I PT ION 

THESE FIXED-OR ARRAYS COMBINE THE 
ADVANCED Low-POWER SCHOTTKY TECHNOLOGY 
WITH PROVEN TIW FUSE LINKS TO PROVIDE 
A RELIABLE1 HIGH-PERFORMANCE REPLACEMENT 
FOR CONVENTIONAL TTL1 WITH THE ADVANTAGE 
OF QUICK DESIGN CHANGES AND MORE COMPACT 
BOARDS• 

THE DEVICES WITH REGISTERS STORE THE 
OUTPUT OF THE AND-OR ARRAY ON THE 
HIGH-TO-LOW TRANSITION OF THE CLOCK· 

ORDERING INFORMATION 
FP 74ALS 16 R 6 N 

* PREF Ix =r ~ I T T T 
FP-STANDARD PREFIX I I I I 
FPM-MACH IVJ LEVEL I I I 

* ~4c=~5~ ~~, 76~EL '''/ I : I / I 54 - -55oc To 125~ 
ALS - ADVANCED Low-PowER I 

SCHOTTKY PROCESS _l 
* NUMB,ER OF ARRAY INPUTS I 

'ALS16L8 'ALS16R8 

'ALS16R6 'ALS16R4 

PROGRAMt'.lERS 
* OUTPUT TYPES: _J_JI MANUFACTURER PERSONALITY SOCKET 

L - Acn VE Low CARD 
R - REGISTERED 

* NUMBER OF SPECIAL OUTPUTS I 
* PACKAGE TYPE ______ _.__ 

STRUCTURED _D_Es I GN SU-20_L24 
SYSTEM 19 

DATA I/O CORP· 919-1427 
PRo-LoG CoRP· PM9068 

*PAL IS THE REGISTERED TRADEMARK OF MONOLITHIC MEMORIES1 INC· 

PRODUCT PREVIEW 

This documunt contains information 
on a product under development. Texas 

lmtru111r11I• '""1rv1is tho right to change or 
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TYPES FP54ALS16L8J FP54ALS16R8J FP54ALS16R6J FP54ALS16R4 
FP74ALS16L8J FP74ALS16R8J FP74ALS16R6J FP74ALS16R4 
FIXED-OR ARRAYS 

ABSOLUTE MAXIMUM RATINGS 
SUPPLY VOLTAGE} Vee 
INPUT VOLTAGE 
OFF-STATE OUTPUT VOLTAGE 
STORAGE TEMPERATURE 

RECOMMENDED OPERATING CONDITIONS 

7V 
5.5v 
5.5v 

-65° TO 150°( 

tf-54fil s I 1V~LS' 
MIN NOM MAX MIN NOM MAX UNIT 

Vee SUPPLY VOLTAGE 4.5 5 5.5 4.75 5 5.25 v 
_l_oH _HIGH-LEVEL OUTPUT CURRENT -1 -2.5 M]i 
loL Low-LEVEL OUTPUT CURRENT 12 24 MA 
TA OPERATING FREE-AIR TEMPERATURE -55 125 0 70 -o-c 

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 

tl54ALS' Wilfil_S' 
PARAMETER TEST CONDITIONS 11_1 N TYP*l:lAX ]_IN JYP*11AX UNIT 

VIH HIGH-LEVEL INPUT 2 2 v 
VOLTAGE 

VIL Low-LEVEL INPUT VOLTAGE Q.8 o.8 v 
VIK INPUT CLAMP VOLTAGE Vee= MINL II = -18MA -1.5 -1.5 v 
VoH HIGH-LEVEL OUTPUT Vee = MINJ VIL = MAXJ 2.4 3.2 2.4 3.3 v 

VOLTAGE loH = MAXL VIH = 2V 
Vol Low-LEVEL OUTPUT Vee = MINJ VIH = 2VJ 0.25 0.4 0.35 0.5 v 

VOLTAGE loL = MAXL VIL = Q.8V 
I I INPUT CURRENT AT MAX Vee = MAXJ VIH = 5.5v 0.1 0.1 MA 

INPUT VOLTAGE 
lIH HIGH-LEVEL INPUT Vee = MAXJ VIH = 2.7v 20 20 uA 

CURRENT 
IIL Low-LEVEL INPUT CURRENT Vee = MAXL VIL = Q.4V -0.4 -0.4 MA 
lo _O_UTPUT CURRENT 'lo = _2_:15y _ -15 -j_j_ -6_5_ -1_5_ -3_.i -65_ MA 
lozH OFF-STATE OUTPUT Vcc=MAXJV1H=2V 0 PINS 10 20 

CURRENT} HIGH-LEVEL V1L= 0 8VJV0=2·7V uA 
VOLTAGE APPLIED 1/0 PINS 100 100 

IOZL OFF-STATE OUTPUT Vcc=MAXJV1H=2VJ 0 PINS -20 -20 
CURRENT} LOW-LEVEL V1L= 0 8VJVo=Q.4V uA 
VOLTAGE APPLIED IJ_Q E_l_NS -100 -IOO 

Tee SUPPLY CURRENT Vcc=IVTAXJ V1=0V J 16L8 llO 210 llO 180 
OUTPUTS OPEN 16R8L6L4 115 225 115 190 MA 

"ALL TYPICAL VALUES ARE AT Vee = 5 VJ TA = LJ 
SCHEMATICS OF INPUTS AND OUTPUTS 

EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES FP54ALS16L8, FP54ALS16R8, FP54ALS16R6, FP54ALS16R4 
FP74ALS16L8, FP74ALS16R8, FP74ALS16R6, FP74ALS16R4 

FIXED-OR ARRAYS 

'ALS16R8 'ALS16R6 'ALS16R4 TIMING REQUIREMENTS L L 

MIN MAX UNIT 
CLOCK FREQUENCYL FCLOCK 0 35 MHz 
WIDTH OF CLOCK PULSE, TW 1 _H_I GH 12 NS 

1 Low 12 
SETUP TIME FROM INPUT OR FEEDBACKL TSU 15 NS 
l!OLD TIME_,!_ TH 0 NS 

SWITCHING CHARACTERISTICS Vee = 5V TA = 25°C L L 

tl'24_8LS' ill4A1:s7 
PARAMETER TEST CONDIT IONS MIN TYP MAX MIN TYP MAX UNIT 

FMAX MAXIMUM CLOCK FREQUENCY 35 35 MHz 

TPLH INPUT OR FEEDBACK TO 12 12 NS 
NON-REGISTERED OUTPUT 

TPHL RL = 500 OHM TO GND 12 12 

CLOCK TO OUTPUT OR 
CL = 50PF TO GND 

10 10 TPLH NS 
FEEDBACK 

TPHL Nor APPLICABLE TO '16L8 10 10 

TPZH OUTPUT ENABLE TIME 8 8 NS 
FROM OE 

TPZL Nor APPLICABLE TO '16L8 8 8 

TPHZ OUTPUT DISABLE TIME 
I 

RL1 = 500 OHM TO 7 v 8 8 NS 
FROM TIE RL2 = 500 OHM TO GND 

TPLZ Nor APPLICALBE TO '16L8 CL = 50PF TO GND 8 8 

TPZH OUTPUT ENABLE TIME 12 12 NS 
FROM I INPUT I I 

TPZL Nor APPLICABLE TO '16R8 12 12 

TPHZ OUTPUT DISABLE TIME 12 12 NS 
FROM I INPUT 

TPLZ Nor APPLICABLE TO '16R8 12 12 

PROGRAMMING PARAMETERS TA = 25°C L 

PARA]ElER 1IDI NO:ff ~ UN]] 
VIHH PROGRAM-LEVEL INPUT VOLTAGE 11 11.5 12 v 
I IHH PROGRAM-LEVEL INPUT CURRENT OUTPUT PROGRAM PULSE 50 

OC_LLR 25 MA 
ALL OTHER INPUTS 5 

lccH PROGRAM SUPPLY CURRENT 400 MA 
TP PROGRAM PULSE WIDTH 10 :s:o us 
TD DELAY TIME 100 NS 
TDV DELAY TIME TO VERIFY 100 us 

:£.:ROGRAM PULSE DUTY CYCLE L:_, _%_ 

VERIFY-PROTECT-INPUT VOLTAGE 20 21 22 v 
VERIFY-PROTECT-INPUT CURRENT 400 MA 
VERIFY-PROTECT-PULSE WIDTH 20 _20 MS 

TEXAS INSTRUMENTS 
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TYPES FP54ALS16L8J FP54ALS16R8J FP54ALS16R6J FP54ALS16R4J 
FP74ALS16L8J FP74ALS16R8J FP74ALS16R6J FP74ALS16R4 
FIXED-OR ARRAYS 

Programming Procedure 

The fuses are programmed using a low-voltage linear-select procedure. The 
array is divided into two groups, products 0 thru 31 and products 32 thru 
63, for which pin identifications are shown in the pin configurations on following 
page. To program a particular fuse, both an input line and a product line are 
selected according to the following procedure: 

Step 1 
Step 2 

Step 3 

Step 4 
Step 5 

Step 6 
Step 7 

Step 8 
Step 9 

Raise Output Enable, OE, to VIHH· 
Select an input line by applying voltages to Io, I1, I2, I3, I4, I5, 16, 
I7, and L/R, as shown in Table 1. 
Select a product line by applying voltages to Ao, Ai, and A2 as shown in 
Table 2. 
Raise Vee (pin 20) to VIHH· 
Program the fuse by pulsing the output 03, 02, 01, or 00 of the 
selected product group to VIHH as shown in Table 2. 
Lower Vee (pin 20) to 6.0 V. 
Pulse the CLOCK pin and verify the output pin, 03, 02, 01, or 00 to be 
Low. 
Lower Vee (pin 20) to 4.5 V and repeat step 7. 
Should the output not verify, repeat steps 1 thru 8 up to five (5) times. 

This procedure is repeated for all fuses to be blown (see Programming Waveforms). 

To prevent further verification, two last fuses may be blown by raising pin 1 and 
pin 11 to Vp. Vee is not required during this operation. 

Voltage Legend: 
L Low-level input voltage, VIL 
H = High-level input voltage, V1H 

HH 
z 

High-level program, VIHH 
High impedance (e.g., 10 kilohms to 5 V) 

INPUT PIN IDENTIFICATION PRODUCT PIN IDENTIFICATION 
LINE LINE 

NUMBER 17 15 Ts 14 I3 I2 I1 Io L/R NUrilER 03 02 01 Oo 712 711 -A(J 

0 HH HH HH HH HH HH HH L z 0,32 z z z HH z z z 
1 HH HH HH HH HH HH HH H z 1,33 z z z HH z z HH 
2 HH HH HH HH HH HH HH L HH 2,34 z z z HH z HH z 
3 HH HH HH HH HH HH HH H HH 3,35 z z z HH z HH HH 
4 HH HH HH HH HH HH L HH z 4,36 z z z HH HH z z 
5 HH HH HH HH HH HH H HH z 5,37 z z z HH HH z HH 
6 HH HH HH HH HH HH L HH HH 6,38 z z z HH HH HH z 
7 HH HH HH HH HH HH H HH HH 7 ,39 z z z HH HH HH HH 
8 HH HH HH HH HH L HH HH z 8,4D z z HH z z z z 
9 HH HH HH HH HH H HH HH z 9,41 z z HH z z z HH 

10 HH HH HH HH HH L HH HH HH 10,42 z z HH z z HH z 
11 HH HH HH HH HH H HH HH HH 11,43 z z HH z z HH HH 
12 HH HH HH HH L HH HH HH z 12 ,44 z z HH z HH z z 
13 HH HH HH HH H HH HH HH z 13,45 z z HH z HH z HH 
14 HH HH HH HH L HH HH HH HH 14,46 z z HH z HH HH z 
15 HH HH HH HH H HH HH HH HH 15,47 z z HH z HH HH HH 
16 HH HH HH L HH HH HH HH z 16,48 z HH z z z z z 
17 HH HH HH H HH HH HH HH z 17 ,49 z HH z z z z HH 
18 HH HH HH L HH HH HH HH HH 18,50 z HH z z z HH z 
19 HH HH HH H HH HH HH HH HH 19,51 z HH z z z HH HH 
20 HH HH L HH HH HH HH HH z 20,52 z HH z z HH z z 
21 HH HH H HH HH HH HH HH z 21,53 z HH z z HH z HH 
22 HH HH. L HH HH HH HH HH HH 22,54 z HH z z HH HH z 
23 HH HH H HH HH HH HH HH HH 23,55 z HH z z HH HH HH 
24 HH L HH HH HH HH HH HH z 24,56 HH z z z z z z 
25 HH H HH HH HH HH HH HH z 25,57 HH z z z z z HH 
26 HH L HH HH HH HH HH HH HH 26,58 HH z z z z HH z 
27 HH H HH HH HH HH HH HH HH 27 ,59 HH z z z z HH HH 
28 L HH HH HH HH HH HH HH z 28,60 HH z z z HH z z 
29 H HH HH HH HH HH HH HH z 29,61 HH z z z HH z HH 
30 L HH HH HH HH HH HH HH HH 30,62 HH z z z HH HH z 
31 H HH HH HH HH HH HH HH HH 31 63 HH z z z HH HH HH 

TABLE l INPUT LINE SELECT TABLE 2 PRODUCT LINE SELECT 
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TYPES FP54ALS16L8, FP54ALS16R8, FP54ALS16R6, FP54ALS16R4 
FP74ALS16L8, FP74ALS16R8, FP74ALS16R6, FP74ALS16R4 

FIXED-OR ARRAYS 

PIN CONFIGURATIONS FOR PROGRAMMING ONLY 

PRODUCTS 0 THRU 31 

Vee 00 01 02 03 AO Al A2 L/R CLK 

l~I l~I l~I IVI IEI IEI l~I ITII ITII ITII 

1--11 1-21 131 l~I 1-21 l_QI l_ll 1.Jil 1--9.I 1101 
OE IO 11 12 13 14 15 16 17 GND 

PRODUCTS 32 THRU 63 

Vee L/R AO Al A2 00 01 02 03 OE 

1201 1191 I 181 1171 1161 I 151 1141 I 131 1121 ITII 

1--11 1-21 131 l~I 1-21 l_QI l_ll 1.Jil 1--9.I ll.QI 
CLK IO 11 12 13 14 15 16 17 Gt JD 

PROGRAMMING WAVEFORMS 

TEXAS INSTRUMENTS 
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TYPES FP54ALS16L8J FP74ALS16L8 
FIXED-OR ARRAYS 

LOGIC DIAGRAM 
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TYPES FP54ALS16R8J FP74ALS16R8 
FIXED-OR ARRAYS 

LOGIC DIAGRAM 
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TYPES FP54ALS16R6, FP74ALS16R6 
FIXED-OR ARRAYS 

LOGIC DIAGRAM 
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TYPES FP54ALS16R4~ FP74ALS16R4 
FIXED-OR ARRAYS 

LOGIC DIAGRAM 
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FIELD­
PROGRAMMABLE 
LOGIC 

TYPES FP54LS3331 FP54LS3351 FP74LS3331 FP74LS335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 

* 45 NS TYPICAL INPUT To OUTPUT 
PROPAGATION DELAY 

* 24-PINJ 300-MIL SLIM LINE PACKAGES 

* LOW-POWER} 350 MW TYPICAL POWER 
DISSIPATION 

* 12 INPUT VARIABLES 

* 32 PRODUCT TERMS 

* 6-BIT OUTPUT LATCH 

* 4-BIT STATE REGISTER 

DESCRIPTION 

THE 'LS333 (THREE-STATE OUTPUTS) AND THE 'LS335 
(OPEN-COLLECTOR OUTPUTS) ARE Low-POWER SCHOTTKY 
BIPOLAR TTL FIELD-PROGRAMMABLE LOGIC SEQUENCERS 
DESIGNED TO SOLVE STATE-MACHINE PROBLEMS OF THE 
MEALY TYPE· THEY CONTAIN FOUR COMPLETELY BURIED 
J-K FLIP-FLOPS IN THE FEEDBATH PATH BETWEEN THE 
OR AND AND MATRICES· THE COMMON CLOCK AND CLEAR 
LINES ARE ALSO PROGRAMMABLE BY SEPARATE OR TERMS 1 
IN ADDITION TO THE FOUR J INPUTS AND FOUR K 
INPUTS· 

THE OUTPUT-FUNCTION LEVELS ARE STORED BY A COMMON 
ASYNCHRONOUS LATCH ENABLE PIN (LE) THAT CONTROLS 
THE 6-B1T OUTPUT TRANSPARENT LATCHES· 

PIN 21 IS A USER PROGRAMMABLE OPTION: 
IT MUST BE PROGRAMMED TO FUNCTION AS 
A 12TH INPUT OR AS A CHIP ENABLE 

JT OR NT PACKAGE 
(TOP VIEW) 

18 Vee 

I7 2 23 I I9 

I6 3 221 no 
I5 4 21 I Ill/IT2 

I4 5 201 PL 

I3 6 19 I PM 

I2 I IE 

Il 8 

IO 9 

FO 0 F4 

Fl Ill 14 I F3 

GND 112 131 F2 

FUNCTIONAL BLOCK DIAGRAM 
(POSITIVE LOG IC) 

AND'rn WITH PIN 17 FOR 3-sTATE u---------------qc2 
CONTROL OF THE OUTPUTS• AN AUTO m -;::::::~..______,1-----------1EN 
CHIP-ENABLE OPTION FOR EXPANSION OF 
TERMS IS AVAILABLE THROUGH THE 
MANUFACTURER· 

THE PROGRAM MODE (PM) 1 AND THE 
PROGRAM LATCH (PL) PINS ARE UNIQUE 
PROGRAMMING CONTROL INPUTS THAT 
SIMPLIFY THE PROGRAMMING PROCEDURE 
AS DESCRIBED LATER· THESE PINS ARE 
TO BE GROUNDED DURING NORMAL DEVICE 
OPERATION· 

10-110 

cr21111 

C> 

12 

& 
32 x 32 

rv 

'V 

rv 

rv 

32 

;;.1 
32 x 16 

rv 

01-04 

"-'denotes fused inputs. * 'LS333 has 3-state ( 'V) outputs; 'LS335 has open-collector ( Q) outputs. 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES FP54LS333, FP54LS335, FP74LS333, FP74LS335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 

ABSOLUTE MAXIMUM RATINGS 
SUPPLY VOLTAGE, Vee 
INPUT VOLTAGE 
OFF-STATE OUTPUT VOLTAGE 
STORAGE TEMPERATURE 

RECOMMENDED OPERATING CONDITIONS 

Vee SUPPLY VOLTAGE 
OH IGH-LEVEL OUTPUT CURRENT 
OL ow-LEVEL OUTPUT CURRENT 

TA OPERATING FREE-AIR TEMPERATURE -55 
12 

125 0 

7V 
7V 

5.5v 
-65° TO 150°C 

AX UNIT 
5.25 v 
-2.6 M 

24 M 
70 °C 

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 

IP54lS' £P74_LS7 

PARAMETER TEST CONDITIONS 11lli _!_Yf"flM_ 111.N I YE.*118X UNIT 
VIH HIGH-LEVEL INPUT VOLTAGE 2 2 v 
VIL :Cow-LEVEL INPUT VOLTAGE 0.7 Q.8 v 
VIK lNPUT CLAMP VOLTAGE Vcc~r11N~1=-l8MA -1.5 -1.5 v 
VoH HIGH-LEVEL OUTPUT VOLTAGE Vcc=MIN, VIH=2V, 

VrL=MAX.i.loH=MAX 2.4 3.1 2.4 3.1 v 
VoL -Cow-LEVEL OUTPUT VOLTAGE Vcc=MIN, VIH=2V, 

VrH=MAX.i.loL=MAX 0.25 0.4 0.25 0.4 v 
I I INPUT CURRENT AT MAXIMUM Vcc=ivf!SX,V 1H=5.5V 

INPUT VOLTAGE 0.1 0.1 MA 
I IH HIGH-LEVEL INPUT CURRENT Vcc=MAXLVIH=2.7V 20 20 uA 
1IL -Cow-LEVEL INPUT CURRENT Vcc=MAX, IPl -0.4 -0.4 

V1L=0°4V lALL OTHER -0.2 -0.2 MA 
lo OUTPUT CURRENT Vo=2.25V -15 -65 -15 -65 MA 
TozH OFF-STATE OUTPUT CURRENT, Vcc=MAX,Ctl@2V, 

HIGH-LEVEL VOLTAGE APPLIED Vo=2.7V 20 20 uA 
IOZL OFF-STATE OUTPUT CURRENT, Vcc=MAX,CE1@2V, 

LOW-LEVEL VOLTAGE APPLIED Vo=2.7V -20 -20 uA 
Ice SUPPLY CURRENT Vcc=MAX,CE1@4.5V, 

ALL OTHER INPUTs=OV 70 70 MA 
'ALL TYPICAL VALUES ARE AT Vee= r;v, TA= 2~vC 

TA = 25°C 

INPUT TO OUTPUT 
CLOCK TO OUTPUT NS 
CLEAR TO OUTPUT NS 

TO OUTPUT NS 
LE TO OUTPUT NS 
AUTO CHIP ENABLE TO OUTPUT NS 

TEXAS INSTRUMENTS 307 
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TYPES FP54LS333J FP54LS335J FP74LS333J FP74LS335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 

VIHH PROGRAM-LEVEL INPUT VOLTAGE 
CCH ROGRAM SUPPLY CURRENT 

TP ROGRAM PULSE WIDTH 
TR PROGRAM PULSE RISE TIME 

ROGRAM PULSE DUTY CYCLE 

Programmin Procedure 
I 1 INP 
If pin 21 is to function as CE2, both 
AND/AND links at each of the 32 product 
terms must be fused per AND matrix pro­
gramming procedure creating a don't care 
for input Ill. If ii is to become the 
12th data input, CE2 is removed as 
follows: 
Step 1: Set Vee to 5 V, PM, PL, & GND 

to O V. 
Step 2: Apply Vihh to IO-Ill. 
Step 3: Address product term 45 by 

applying its binary code to out­
puts F5 to FO with FO as LSR, 
using TTL logic levels, H=l & 
L=O. 

Step. 4: a) Ramp PL to Vihh. 
b) Pulse Vee to Vihh. 
c) Lower Vee to 5 V. 

I 

I 

I 

I 
AND MATRIX, input variables 0 to 11 I 
Step 1: Set Vee to 5V,PM,PL,& GND to 0 V. 
Step 2: Apply the true logic level, 

either Vih or Vil, to the input I 
to be programmed (only one at a 
time) and raise all remaining 
inputs to Vihh. 

Step 3: Address the product term to be 
programmed (0-31). See Step 3 
above. 

Step 4: a) Ramp program latch (PL) to 
Vihh. 

b) Pulse Vee to Vihh for a MAX 
of 1 ms (353 duty cycle). 

c) Return PL to 0 V. 
Step 5: Disable the programmed input I 

with Vihh. 
Step 6: Repeat 2-5 for all other input 

variables and product terms. I 
AND MATRIX, Feedback input lines Q/Q 
Step 1: Set Vee to 5 V, PM, PL, & GND I 

to O V. 
Step 2: Select the F/F output (to be pro-

grammed true by applying TTL 
logic levels to inputs IO-I4 
using the addresses in Table 1. 
Apply Vihh to IS-Ill. 

Step 3: Address the product term. 
Step 4: a) Ramp PL to Vihh. 

b) Disable inputs IO-I4 with 
Vihh. 

c) Pulse Vee to Vihh. 
d) Return PL to OV. 

Step 5: Repeat 2-4 for all other O/Q AND 
input lines and product terms. 

OR MATRIX 
Step 1: Set Vee to 5 V, PM to Vihh, PL 

and GND to 0 V. 
Step 2: Select the output function or f /f 

input line by applying TTL logic 
levels to inputs IO to I4 using 
the addresses in Table 1. Apply 
Vihh to I5-Ill. 

Step 3: Ramp PL to 5 V. 
Step 4: Disable inputs IO-I4 with Vihh. 
Step 5: Address the product term. 
Step 6: Pulse Vee to Vihh. 
Step 7: Repeat 5-6 for each of the pro­

duct terms to be false in the 
addressed output function or 
f/f input line. 

Step 8: Return PL to 0 V. 
Step 9: Repeat 2-8 for each output 

function and f/f input line. 
TABLE 1 

L L L L L ~ CLK 
L L L L H .fl4 CLR 
L L L H L Q3 J4 
L L ij H H ~ K4 
L L L L J3 
L L H L H ~i K3 
L L H H L J2 
L L H H H Ql K2 
L H L L L NONE Jl 
L H L L H 

l 
Kl 

L H L H L FO 
L H L H H Fl 
L H H L L F2 
L H H L H F3 
L H H H L F4 
L H H H H FS 

n 
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CT 
(17) 

CE1 

(18) 

_,.,. 

1 
10 

(9) ... A ..... 
I :: 

-,: 
11 

(8) _..._ 

(7) ::. 1 
12 _.... .... ... 1 ..... 
13 

(6) ... ...... 
:: I' ..... 

14 
(5) --... I 

15 
(4) .... .... I: ..... 

16 
(3) .... ~ 

::p;;: 

(2) ::: L ..,... 
17 __.... .... 

(1) 
I ..,. l ..... 

18 ... - ..... 
(23) ::: "1 

19 __.... ... I 
110 

(22) .... ~ ..... 
(21) I ::. 1: 

CE2/111 
__.... 

..... 1 

[] 

.---
R f=g C1< 

~ 1J 

~ 04 
1K 

t--------1 
03 

1J 

~ 03 
1K 

1------1 
02 

1 J 

~ 02 
1K 

1------1 
01 

1J 

~ 01 
1K 

L----.....1 

"-denotes fused inputs. 

:;:i) 

IJ II Il .TJ. 

TYPES FP54LS333, FP54LS335, FP74LS333, FP74LS335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 

LOGIC DIAGRAM 

L-=tJ N 

l> J.J. .I:I Tl .ll .ll .ll J.J. .ll .~U J._j ..LU (10) 
20 * FO 

i-----c;;-
20 * 

(11) 
F1 

~ 
20 * 

(13) 
F2 

~ 
2D * 

(14) 
F3 

~ 
2D * 

(15) 
F4 

~ 
2D * 

(16) 
F6 

._____ 

*'LS333 has 3-state (V') outputs; 'LS335 has open-collector (Q) outputs. 
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FIELD­
PROGRAMMABLE 
LOGIC 

TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 

* 10 NS TYPICAL INPUT To OUTPUT 
PROPAGATION DELAY 

* 24-PIN, 300-MIL SLIM LINE PACKAGES 

* 700 MW TYPICAL POWER DISSIPATION 

* PROGRAMMABLE OUTPUT POLARITY 

LOGIC FUNCTION 

F = Po+P1+ ••• +P31 FOR POLARITY 
LINK INTACT 

F = Po*P1*···*P31 FoR POLARITY 
LINK OPEN 

WHERE Po THRU P31 ARE PRODUCT TERMS 
OF INPUT VARIABLES Jo THRU 113 

DESCRIPTION 

JT oR NT PACKAGE 

(TOP VIEW) 

THE 'AS839 (THREE-STATE OUTPUTS) AND THE 'AS840 (OPEN-COLLECTOR OUTPUTS) ARE 
ADVANCED SCHOTTKY BIPOLAR TTL FIELD-PROGRAMMABLE LOGIC ARRAYS, CONTAINING 32 
PRODUCT TERMS <AND TERMS) / AND 6 SUM TERMS (QR TERMS)• EACH OF THE 6 SUM-oF­
PRODUCTS OUTPUT FUNCTIONS CAN BE PROGRAMMED EITHER TRUE ACTIVE-HIGH OR TRUE 
ACTIVE-LOW· THE TRUE OF EACH OUTPUT FUNCTION IS ACTIVATED BY THE PROGRAMMED 
LOGICAL MINTERMS OF 14 OR LESS INPUT VARIABLES· THE OUTPUTS ARE CONTROLLED 
BY TWO CHIP-ENABLE PINS ALLOWING OUTPUT INHIBIT AND EXPANSION OF TERMS· 

THESE DEVICES ARE IDEALLY SUITED FOR HIGH-SPEED DATA PATH LOGIC REPLACEMENT, 
WHERE SEVERAL CONVENTIONAL SSI FUNCTIONS CAN BE DESIGNED INTO A SINGLE PACKAGE· 

THE FP54AS839 AND FP54AS840 ARE CHARACTERIZED FOR OPERATION OVER THE FULL 
MILITARY TEMPERATURE RANGE OF -55°C TO 125°C. THE FP74AS839 AND FP74AS840 ARE 
CHARACTERIZED FOR OPERATION FROM 0°C TO 70°C. 

SCHEMATICS OF INPUTS AND OUTPUTS 
EQUIVALENT OF EACH INPUT 

Vee----.-

INPUT 

PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 

TYPICAL OF OUTPUTS OF 'AS839 

TEXAS INSTRUMENTS 
INCORPORATED 

discontinue this product without notice. POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TYPICAL OF OUTPUTS OF 'AS840 

--~OUTPUT 



TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
FIELD-PROGRAMMABLE LOGIC ARRAYS 

ABSOLUTE MAXIMUM RATINGS 
SUPPLY VOLTAGE, Vee 
INPUT VOLTAGE 
OFF-STATE OUTPUT VOLTAGE 
STORAGE TEMPERATURE 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Vee SUPPLY VOLTAGE 
loH IGH-LEVEL OUTPUT CURRENT 
loL Low-LEVEL OUTPUT CURRENT 
TA OPERATING FREE-AIR TEMPERATURE 

7V 
5.sv 
5.5v 

-55° ro 150°C 

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 

IP54AS' £~7_4AS' 
PARAMETER TEST CONDITION MltJ lYP* MAX MIN JYP* MAX UNIT 
VIH HIGH-LEVEL 

INPUT VOLTAGE 2 2 v 
VIL LOW-LEVEL 

INPUT VOLTAGE o.8 o.8 v 
VIK 1NPUT CLAMP Vee = 11TN, 1 I = -JB"MA 

VOLTAGE -1.2 -1.2 v 
VoH HIGH-LEVEL Vee = MIN, VIL =0.4V, 

OUTPUT VOLTAGE loH = -2·6MAL VrH =2V 2.4 3.2 2.4 3.4 v 
VoL Low-LEVEL Vee = fifltL VIL =0.8V, 

OUTPUT VOLTAGE loL = 48MAi VIH = 2V 0.25 0.5 0.37 0.5 v 
I I -INPUT CURRENT AT Vee = 111\X, VI H = ~:SV 

MAX INPUT VOLTAGE 0.1 0.1 MA 
I IH HIGH-LEVEL INPUT Vee = MAX, VIH = 2-7V 

CURRENT 20 20 uA 
IIL Low-LEVEL INPUT Vee = MAX, VIL = 0-4V 

CURRENT -2 -2 MA 
Jo ~UTPUT CURRENT 'Jo = 2_. 25'1 -15" -33 -=-5s -IS -:23. -65 M] 
IOZH OFF-STATE OUTPUT Vee = 1TAX, VIH = 2V, 

CURRENT, HIGH-LEVEL VIL = 0.8V, Vo = 2°7V 
VOLTAGE APPLIED 50 50 uA 

lozL OFF-STATE OUTPUT Vee = MAX, VIH = 2V, 
CURRENT, LOW-LEVEL VIL = 0°8V, Vo = o.4v 
VOLTAGE APPLIED -50 -50 uA 

Ice SUPPLY CURRENT Vee =-5V, Vr = OV, 
CE INPUTS AT 5V 145 145 MA 

IF/\LL TYPICAL VALUES ARE AT \fee =) v, lA = 25"°L 
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TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
FIELD-PROGRAMMABLE LOGIC ARRAYS 

SWITCHING CHARACTERISTICS Vee - +5V TA - 25°C J - J -

FROM FP54AS' 
PARAMETER INPUT TEST CONDIT IONS ]Il[ fil 1'.mK 

TPLH OUTPUT FUSE INTACT, 10 
CL=45PF, RL=667 OHMS 

TPHL 10 

TPLH OUTPUT FUSE OPEN, 11 
CL=45PF, RL=667 OHMS 

TPHL 12 

TPZH 6 
PIN 1 OR 13 CL=5PF 

TPZL 6 

TPHZ 6 
PIN 1 OR 13 CL=5PF 

TPLZ 6 

PROGRAMMING PARAMETERS TA = 25°C .L 

PARAMETER 
VIHH POLARITY AND FUSE ENABLE 

PROGRAM-LEVEL INPUT VOLTAGE 
1IHH VROGRAM-LEVEL INPUT CURRENT E_OLARITY OUTPUT 

CEl/_EE 
VecH POLARITY VERIFY-LEVEL SUPPLY, 

'OR' PROGRAM/VERIFY-LEVEL 
SUPPLY 

Vee 'AND' PROGRAM/VERIFY-LEVEL 
Vee SUPPLY VOLTAGE 

VecL POLARITY PROGRAM-LEVEL Vee 
SUPPLY VOLTAGE 

Tee 'AND770K' PROGRAM SUPPLY 
CURRENT 

VIX INPUT DISABLE VOLTAGE, 
L'E2 PROGRAM ENABLE LEVEL, 
'OR' PROGRAM-LEVEL INPUT 
VOLTAGE 

1IX 1NPUT CURRENT lNPUT VARIABLES 
IT2 
'OR' PROGRAM OUTPUT 

TP E_ROGRAM PULSE WIDTH CE2 
TD DELAY TIME 
TR RI SE TIME 

E_ROGRAMMING PULSE DUTY CYCLE 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

FP74AS' 
]Il[ fil 118X_ UNIT 

10 
NS 

10 

11 
NS 

12 

6 
NS 

6 

6 
NS 

6 

MIN NOM MAX UNIT 

20 v 
5i) 
10 MA 

8°5 

5 v 
0 

0.5 1 A 

10 v 
_2_ 
5 MA 

10 
LtOO us 

10 us 
25 us 

)0 _%_ 



TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
FIELD-PROGRAMMABLE LOGIC ARRAYS 

PROGRAMMING PROCEDURE 
Load all output pins with a 10-kilohm resistor to 5V, set GND pin 12 to OV 

PROGRAM OUTPUT POLARITY 
I 

Program the output polarity before I 
programming either the AND matrix or the 
OR matrix. A virgin device has all of 
its 6 outputs set to active high. When 
the polarity link of an output is fused, 
that output function becomes active low. 
Note that all outputs of a virgin device 
are at a low logic level. Program one 
output at a time as follows: 
Step 1: Set CE1/FE (pin 1) to OV. 
Step 2: Set Vee (pin 24} to OV, set CE2 

(pin 13) and Io to 113 to V1H· 
Step 3: Pulse the appropriate output 

to V1HH and remove after tp. 
Step 4: Repeat step 3 for each output 

to be programmed active low. 

VERIFY OUTPUT POLARITY 

Step 1: Set CE1/FE (pin 1) to OV; 
set Vee (pin 24} to VccH· 

Step 2: Enable the device by applying 
V1L to CE2, (pin 13). 

Step 3: Set all inputs Io thru 113 to 
Vrn. 

Step 4: Sense the logic state of all 6 
outputs. An output at VoH has 
been programmed active low, 
while an output at Vol has 
remained active high. 

Step 5: Remove Vee· 

PROGRAM 'AND' MATRIX 

Program each input separately for each 
product term, one fuse at a time. 
Unused terms do not require fusing, 
however, all input variables of a 
selected product term must be program­
med either true, complement, or don't 
care (both links are blown), as follows: 

Step 1: Set CE1/FE (pin 1) to OV; set 
Vee (pin 24) to 5V. 

Step 2: Disable all outputs by applying 
V1H to CE2 (pin 13). 

Step 3: Disable all inputs by applying 
Vix to inputs Io thru 113. 

Step 4: Address the product term to be 
programmed (0 thru 31) by 
applying its binary code (V1H 
for 1 11

, V1L for 1 0 1
} to out-

puts Fo thru F4 with Fo as the 
least significant bit. 

Step 5: Lower the voltage on the first 
input to V1H for a true, or to 
V1L for the comp~ent. 

Step 6: After td, raise CE1/FE to V1HH· 
Step 7: After additional td, pulse the 

Step 8: 
IT2 input to Vix for tp._ 
After a td delay, lower CE1/FE 
to OV. 

Step 9: Disable programmed input by 
raising it back to Vix· 

Step 10: Repeat steps 5-9 for each 
input. 

Step 11: Repeat steps 4-10 for each 
product term. 

VERIFY 'AND' MATRIX 

Step 1: Set CE1/FE (pin 1) to OV; set 
Vee (pin 24) to 5V. 

Step 2: I!!_able F5 output by setting 
CE2 to Vix· 

Step 3: Disable all inputs by applying 
Vix to inputs Io thru 113. 

Step 4: Address the product term to be 
verified (0-31) by applying 
its corresponding binary code 
on outputs Fo thru F4. 

Step 5: Lower the input voltage on the 
first input to V1H and check 
the logic level of output F5, 
then lower the same input to V1L 
and again check the level of 
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TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
FIELD-PROGRAMMABLE LOGIC ARRAYS 

PROGRAMMING PROCEDURE (CONT.) 

F5· The input variable state 
contained in the product term 
is determined from the follow­
ing table: (Note that two 
tests are required to verify 
the programmed state of each 
variable). 

I F5 STATE 
L L TRUE 
H H 
L H COMPLEMENT 
H L 
L H DON'T CARE 
H H 
r L INACTIVE 
H L 

Step 5: 
Step 6: 

Step 7: 

Step 8: 
Step 9: 

Step 10: 

Step 11: 

Step 12: 

by applying the corresponding 
binary code with. input Io as 
the LSB. 
Raise the output pin_!o VIX· 
Wait td, then raise CE1/FE to 
VIHH • 
Wait td, then pulse CI2 to VIX 
for a period of tp. _ 
Wait td, then lower CE1/FE to OV 
Wait td, then remove VIX from 
output pin. 
Repeat steps 5-9 for all other 
output functions. 
Repeat steps 4-10 for all other 
product terms. 
Lower Vee to 5V. 

VERIFY 'OR' MATRIX 
Step 6: Disable verified input by 

raising it back to VIX• 
Step 7: Repeat steps 5-6 for all 

other inputs. 
Step 8: Repeat steps 4-7 for all 

other product terms. 

PROGRAM 'OR' MATRIX 

If the product term is contained in 
the output function, no fusing is 
needed. Unwanted terms are deleted 
by programming one at a time, as 
follows: 

Step 1: 
Step 2: 

Step 3: 

Step 4: 

- I 
Set CE1/FE (pin 1) to OV. I 
_gj_sable the outputs by setting 
CE2 (pin 13) to VIH· I 
Wait td and raise Vee (pin 24) 
to the program level, VccH· 
Use the inputs Io thru I5 to I 
address the product term 
(0-31) that is to be removed 

I 

Step 1: 
Step 2: 

Step 3: 

Step 4: 

Step 5: 

Step 6: 

Set CE1/FE (pin 1) to OV. 
Disable the outputs by setting 
CE2 to Vrn. 
Wait td and set Vee (pin 24) 
to the verify level, VeCH• 
Address the product term to be 
verified (0-31) by applying 
its binary code to inputs Io 
thru I5. _ 
Wait td, and set CE2 (pin 13) 
to VIL• 
Sense the state of all 6 
outputs Fo thru Fs to determine 
the status of the 'OR' matrix 
from the following table: 

OUTPUT 
'OR' 

FUSE LINK 
FUSED 

PRESENT 
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TYPES FP54AS839J FP54AS840J FP74AS839J FP74AS840 
FIELD-PROGRAMMABLE LOGIC ARRAYS 

PROGRAMMING WAVEFORMS 

OUTPUT POLARITY 

Vee VcCH L_program · I· . 1 VccL--L . verify ____ _ 

V1H ---+-----t--i 
~z,I 

V1L --1-----t-

V IHH---+------­
Fo-5 ov-----

AND MATRIX 

10-13 

OR MATRIX 

cr /FE VtHH tr-ii~. 
I OV ----- ~ tp 

CE Vix . 
2 V1H ----­

VIL 

Io-5 

Fo-5 
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TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
FIELD-PROGRAMMABLE LOGIC ARRAYS 

LOGIC DIAGRAM 

0 31 
.... 

2 .... 

3 
.... 

-+-+++--++-H-++-H--44--1-+--'4-1-l--~4-"-I-+~~+-~_.,~ 22 
..... 

4 .... 

5 
.... 

6 

-t-+++--++++--H-H--+4-H--+-H-+-+++-+-H-+-~r-+++-7+.......,I 19 

7 
... 

... 
8 -

-H--H--H-H--+HH--'4-14--~4-1-1--J.~~"'-'-l-I-"--~_,~ 17 ... 

9 

16 

~15 
11 (( ..l 

~ t?L>- 14 

..__ ______________________ --6...-1{ c:: 13 
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EXPLANATION OF NEW 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 familiardistinctiveshapesfor representing the basic functions 

of AND, OR, negation, etc. This is no longer the case. 

Internationally, Working Group 2 of I EC 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 Supplement to the TTL 

Data Book introduces new logic symbols in anticipation of the new standards. When changes are made • 

as the standards develop, future editions of the TTL Data Book 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. 

2 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 qualifying symbols 

are used to tell exactly what logical operation is performed by the elements. Table I 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. 
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EXPLANATION OF NEW LOGIC SYMBOLS 

INPUT 
LINES 

OUTLINE 

r ** 

* * 

GENERAL QUALIFYING 
SYMBOL 

**1 OUTPUT 
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 I EC 

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~ONTROLBLOCK 

FIGURE 2 - ILLUSTRATION OF COMMON· CONTROL BLOCK 
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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 
ELEMENT 

(must, like other elements, 
have a qualifying symbol to 
denote its logic function). 

b 

FIGURE 3 - ILLUSTRATION OF COMMON-OUTPUT ELEMENT 

3 QUALIFYING SYMBOLS 

3.1 General Qualifying Symbols 

Table I 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. 

3.2 Qualifying Symbols for Inputs and Outputs 

Qualifying symbols for inputs and outputs are shown in Table 11 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 0 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. 
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SYMBOL 

& 

;;.1 

=1 

2k 

2k+1 

t>- or 4 

.IT 

X/Y 

MUX 

DMUX or DX 

~ 

P-U 

CPG 

COMP 

ALU 

1.n.. 

G 
...nt'L 

!G ...nn... 

G! 
.Jl.J"1.. 

SR Gm 

CTRm 

CTR DIVm 

ROM 

RAM 

FIFO 

TABLE 1- GENERAL QUALIFYING SYMBOLS 

DESCRIPTION 

AND gate or function. 

OR gate or function. The symbol was chosen to indicate that at least 
one active input is needed to activate the output. 

Exclusive OR. One and only one input must be active to activate the output. 

Logic identity. All inputs must stand at same state. 

An even number of inputs must be active. 

An odd number of inputs must be active. 

The one input must be active. 

A buffer or element with more-than usual output capability (symbol 
is oriented in the direction of signal flow) . 

Schmitt trigger; element with hysteresis. 

Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). 

Multiplexer/data selector. 

Demultiplexer. 

Adder. 

Subtracter. 

Look-ahead carry generator. 

Multiplier. 

Magnitude comparator. 

Arithmetic logic unit. 

Retriggerable monostable. 

Non-retriggerable monostable (one-shot). 

Astable element. Showing waveform is optional. 

Synchronously starting astable. 

Astable element that stops with a completed pulse . 

Shift register. m = number of bits. 

Counter. m = number of bits; cycle length = 2m. 

Counter with cycle length = m. 

Read-only memory. 

Random-access read/write memory. 

First-in, first-out memory. 

EXAMPLE 

SN7400 

SN7402 

SN7486 

SN74180 

SN74180 

SN7404 

SN74S436 

SN74LS18 

SN74LS347 

SN74150 

SN74138 

SN74LS385 

SN74LS385 

SN74182 

SN74LS384 

SN74LS682 

SN74LS381 

SN74LS422 

SN74121 

SN74LS320 

SN74LS624 

SN74LS595 

SN54LS590 

SN74LS668 

SN74170 

SN74LS222 

*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 NEW LOGIC SYMBOLS 

TABLE II - 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 --tj in positive logic. 

Active-low output. Equivalent to p.-,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 

Dynamic 1
La 1_JD not used 

inputs 

active 
not used not used HLL on 

indicated o_J"1 OL, L_JH transition 

Nonlogic connection. A label inside the symbol will usually define the nature of this pin . 

Input for analog signals. 

Internal connection. 1 state on left produces 1 state on right. 

Negated internal connection. 1 state on left produces 0 state on right. 

Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on 

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. 
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J, K, R, S, T 

-10 
-1-.m --4-m 
-i +m -1-m 

D:} 

"1"~ 

TABLE Ill - SYMBOLS INSIDE THE OUTLINE 

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 
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 

Enable input 

When at its internal 1-state, all outputs are enabled. 

+ 

t 
+ 

~ 
When at its internal 0-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 0-state. 

Usual meanings associated with flip-flops (e.g., R =reset, T =toggle) 

Data input to a storage element equivalent to: ~~ 
Shift right (left) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown. 

Counting up (down) inputs, m = 1, 2, 3 etc. 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. 

e.g., The paired expander inputs of SN7450. ~=:lJE 
Fixed-state output always stands at its internal 1 state. For example, see SN74185. 
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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 

qualifying 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 SN54LS440 symbol illustrates this principle. 

3.3 Symbols Inside the Outline 

Table 111 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 0 state it resets 

the storage element to its 0 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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4 DEPENDENCY NOTATION 

4.1 General Explanation 

Dependency notation is the powerful tool that sets the I EC 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 

4.11. 

Section Dependency Type or Other Subject 

4.2 G, AND 

4.3 General rules for dependency notation 

4.4 V, OR 

4.5 N, Negate, (Exclusive OR) 

4.6 Z, Interconnection 

4. 7 C, Control 

4.8 S, Set and R, Reset 

4.9 EN, Enable 

4.10 M, Mode 

4. 11 A, Address 

4.2 G (AND) Dependency 

A common relationship between two signals is to have them ANDed together. This has traditionally 

been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate. 

The 1972 IEC 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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In Figure 4 input bis ANDed with input a and the complement of bis ANDed with c. 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. 

=t
--

a 1 

~ r_ = 
:~~r-­
c~ 

FIGURE 4 - G DEPENDENCY BETWEEN INPUTS 

In Figure 5, output b affects input a with an AND relationship. 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 AN Ded with a dynamic input b. 

[Lf]1 = 

FIGURE 5 - G DEPENDENCY BETWEEN OUTPUTS AND INPUTS 

a-f;,-­
b-f 1 = 

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 0 state, all inputs and outputs affected by Gm stand at their internal 0 states. 
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4.3 Conventions for the Application of Dependency Notation in General 

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. 

If 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~G-1-
b G1 
c 1 

a~,,...1 b & 
c 

FIGURE 7 - OR'ED AFFECTING INPUTS 

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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FIGURE 8 - SUBSTITUTION FOR NUMBERS 

4.4 V (OR) Dependency 

The symbol denoting 0 R 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 0 state, all inputs and 

outputs affected by Vm stand at their normally defined internal logic states. 

4.5 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. 

,_gf}: = [] rv=: 
If a= 0, then c = b 
If a = 1, then c = ii 

FIGURE 10 - N (NEGATE) (X-OR) DEPENDENCY 
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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 0 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 additional dependency notation. 

See Figure 11. 

a--fG1;l-c 
b--{!ZJ. J 

where 

where 

FIGURE 11 - Z (INTERCONNECTION) DEPENDENCY 
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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-fc~ 
b-eD 

al;- afl a~& S-
b C2 :: b 1 C2 = b & 
c 1,20 c 20 c A 

/- - -
Note AND relationship of a and b 

~
-

a G1 
b ,20 

c C2 

= a~-
b . & s 
c & A 

~
-

a 1,20 

b 1,20 

c G1 

d C2 

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 0 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 dependenies are used if it is 

necessary to specify the effect of the combi­

nation R=S=1 on a bistable element. Case 1 in 

Figure 13 does not use S or R dependency. 

When an Sm input is at its internal 1 state, 

outputs affected by the Sm input will react, 

regardless of the state of an R input, as they 

normally would react to the combination S=1, 

R=O. See cases 2, 4, and 5 in Figure 13. 

When an Rm input is at its internal 1 state, 

outputs affected by the Rm input will react, 

regardless of the state of an S input, as they 

normally would react to the combination S=O, 

R= 1. See cases 3, 4, and 5 in Figure 13. 

When an Sm or Rm input is at its internal 0 

state, it has no effect. 

Note that the noncomplementary output 

patterns in cases 4 and 5 are only pseudo stable. 

The simultaneous return of the inputs to 

S= R=O produces an unforeseeable stable and 

complementary output pattern. 

CASE 1 

s--fl-: R-LJ-a 
CASE 2 

s-Fl--: 
R-Lt-Q 

CASE 3 

s-f1-a 
R~ij 

CASE 4 

s-Fl-: 
R~Q 

CASE 5 

s-Fl-~ 
R~Q 
0 = external 0 state 

nc = no change 

s R a a 
0 0 nc nc 
0 1 0 1 
1 0 1 0 
1 1 ? ? 

s R a a 
0 0 nc nc 
0 1 0 1 
1 0 1 0 
1 1 1 0 

s R a a 
0 0 nc nc 
0 1 0 1 
1 0 1 0 
1 1 0 1 

s R a a 
0 0 nc nc 
0 1 0 1 
1 0 1 0 
1 1 1 1 

s R a a 
0 0 nc nc 
0 1 0 1 
1 0 1 0 
1 1 0 0 

1 = external 1 state 

? = unspecified 

4.9 EN (Enable) Dependency 
FIGURE 13 - S (SET AND 

R (RESET) DEPENDENCIES 

The symbol denoting enable dependency is the combination of letters EN. 

An ENm input has the same effect on outputs as an EN input, see 3.1, but it effects only those outputs 

labeled yvith 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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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 V' b 
_,___ __ ~EN1 

EN V' 

If a = 0, b is disabled and d = c 
If a= 1, c is disabled and d = b 

FIGURE 14 - EN (ENABLE) DEPENDENCY 

When an ENm input stands at its internal 0 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 0 states. 

4.10 M (Mode) Dependency 

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 0 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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The circuit in Figure 15 has two inputs, band c, that control which one of four modes (0, 1, 2, or 3) 

will exist at any time. Inputs d, e, and fare 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 fare 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. 

b 

d 

C4/2--> /3+ 

1,4D 

Note that all operations are synchronous. 

In MODE 0 (b = 0, c = 0), the outputs 
remain at their existing states as none 
of the inputs has an effect. 

In MODE 1 (b = 1, c = 0), parallel loading 
takes place thru inputs e and f. 

In MODE 2 (b = 0, c = 1), shifting down 
and serial loading thru input d take place. 

In MODE 3 (b = c = 1), counting up by 
increment of 1 per clock pulse takes place. 

FIGURE 15 - M (MODE) DEPENDENCY AFFECTING INPUTS 

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 0 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. 

afl-1 b C2 --, 1 d · 
c 20 

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 

Section 5. When input a = 0, the device is 

not in mode 1 so the delayed output symbol 

has no effect and the device functions as a 

transparent latch. 
FIGURE 16 -TYPE OF FLIP-FLOP DETERMINED 

BY MODE 
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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, this 

output will stand at its internal 0 state when 

input a stands at its internal 0 state, regardless 

of the register content. 

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 0 state, output b will stand at its 

internal 1 state only when the content of the 

register equals 0. 

In Figure 19 inputs a and bare 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 0 and 1 th is 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~b 
I I 
I I 
I I 

? ~ 
I 

FIGURE 17 - DISABLING AN OUTPUT OF THE 
COMMON~ONTROLBLOCK 

a~b 
I lCT=O~ 
I I 
I I 
I I 

? s 
FIGURE 18 - DETERMINING AN OUTPUT'S 

FUNCTION 

:~1 f M~ - ~2/wl}=: ~ 
c N4 
d G5_ - - _2,~3,5 g 

FIGURE 19 - DEPENDENT RELATIONSHIPS 
AFFECTED BY MODE 

c = 1) in modes 1, 2, and 3. In mode 0 the label set has no effect so the 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 c = 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, so e, f, and g 

will all stand at the same state. 

4. 11 A (Address) Dependency 

The symbol denoting address dependency is the letter A. 
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EXPLANATION OF NEW 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 usually 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 
b 
c 
d 

f 
h 

b 

FIGURE 20- A (ADDRESS) DEPENDENCY 

h 

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 "3,40". 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. 
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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. 

RAM16X4 

EN 

},05 
Cl 

FIGURE 21 

FIGURE 21 -ARRAY OF 16 SECTIONS OF FOUR TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 
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. 
<>outputs off. 

Enable EN Permits action \I outputs at external 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-0 R) N Complements state No effect 

RESET R Affected output reacts as No effect it would to S = 0, R = 1 

SET s Affected output reacts as No effect itwouldtoS=l,R=O 

OR v Imposes 1 state Permits action 

Interconnection z 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 NEW LOGIC SYMBOLS 

5 BISTABLE ELEMENTS 

The dynamic input symbol, 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 0 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 (1 D, 1J, 1K,1S, 

1 R) compared to the asynchronous inputs (S, R), which are not dependent on the C inputs. 

r- --, 
I I 

1cm r 
I I 
L __ _J 

TRANSPARENT 
LATCHES 
r---, 

fc,., ~ 
I I L ___ _J 

EDGE-TRIGGERED 

r -- -, 
I I 

1cm ,r 
I I L ___ J 

PULSE-TRIGGERED 

r- --, 

-ten+ 
I I L ___ .J 

DATA-LOCK-OUT 

R 
1/2 SN7475 

fl 1 
R 

1/2 SN7474 

SN74L71 

fl 1 
K 

R 

1/2 SN74LS107 

1J 
Cl 
1K 
R 

1/2 SN74107 

1/2SN74111 

FIGURE 22 - FOUR TYPES OF BISTABLE CIRCUITS 
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6 CODERS 

The general symbol for a coder or code 

converter is shown in Figure 23. X and 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) 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 

2) 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) 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 

2) 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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TRUTH TABLE 

INPUTS OUTPUTS 
c b a g f e d 

X/V 0 0 0 0 0 0 0 

1 1/4 d 0 0 1 0 0 0 1 
b 2 2/3 0 1 0 0 0 1 0 

4 3/4 0 1 1 0 1 1 0 
7 1 0 0 0 1 0 1 

1 0 1 0 0 0 0 
1 1 0 0 0 0 0 
1 1 1 1 0 0 0 

FIGURE 24 - AN XIV CODE CONVERTER 

TRUTH TABLE . 

INPUTS OUTPUTS 
c b a j i h g f e d 
0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 0 1 
0 1 0 0 0 0 0 0 1 0 
0 1 1 0 0 0 0 1 0 0 
1 0 0 0 0 0 1 0 0 0 
1 0 1 0 0 1 0 0 0 0 
1 1 0 0 1 0 0 0 0 0 

X/OCT 
1 d 
2 

1 3 
b 2 4 g 

c 4 5 h 
6 
7 

1 1 1 1 0 0 0 0 0 0 

FIGURE 25 - AN X/OCTAL CODE CONVERTER 

7 USE OF A CODER TO PRODUCE AFFECTING INPUTS 

It often occurs that a set of affecting inputs 

for dependency notation is produced by 

decoding the signals on certain inputs to an 

element. In such a case use can be made of 

the symbol for a coder as an embedded 

symbol. See Figure 26. 

If all affecting inputs produced by a coder 

are of the same type and their identifying 

numbers correspond with the numbers shown 

at the outputs of the coder, Y (in the qualify­

ing symbol X/Y) may be replaced by the 

letter denoting the type of dependency. 

The indications of the affecting inputs should 

then be omitted. See Figure 27. 

X/V 
0 G1 
1 G2 

2 2 V4 
2/3 N5 

CJ 

FIGURE 26 - PRODUCING VARIOUS TYPES OF 
DEPEND ENCi ES 

0
--

0 
1 
2 

I 
I 

fl
--

MO 
Ml 
M2 

I 
I 

FIGURE 27 - PRODUCING ONE TYPE OF 
DEPENDENCY 
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8 U~E 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 ~· 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 

0 AO 
1 Al 

=[:}~~-
2 A2 
3 A3 
4 A4 

4 5 A5 
6 A6 

I 
I 

7 A7 

=f>~~-
X/Y 

0 G5 
1 G6 

2 2 G7 
3 GB 

I 
I 

FIGURE 28 - USE OF THE BINARY GROUPING SYMBOL 

9 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 prnceding 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. If 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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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. If 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. 

1
----

a G2 

b /~~ --

·-E~~ 

:~~r--
c 1R 

~~R __ 

Labels may be factored using algebraic 

techniques. 

FIGURE 29 - INPUT LABELS 

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 number 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) followed by the label indicating the effect of the output on inputs and other outputs of the 

element. 
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Symbols for open-circuit or three-state 

outputs, where applicable, are placed just 

inside the outside boundary of the symbol 

adjacent to the output line. See Figure 31. 

If an output needs several different sets of 

labels that represent alternative functions 
FIGURE 31 - PLACEMENT OF 3-STATE SYMBOLS 

(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. 

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. 

ai;,--fc;:~b 1CT=15 -------

If a set of labels of an output not containing a 

solidus contains the identifying number of an 

affecting Mm input standing at its internal 0 

state, this set of labels has no effect on that 

output. af~-~~;=;~~T-=~tb = a-r~--lCT:~b - 1CT=15 --------- ------Labels may be factored using algebraic 

techniques. FIGURE 32 - OUTPUT LABELS 

FIGURE 33 - FACTORING OUTPUT LABELS 

If you have questions on this Explanation 
of New Logic Symbols, please contact: 

F .A. Mann MS 84 
Texas Instruments Incorporated 
P.O. Box 225012 
Dallas, Texas 75265 
Telephone (214) 995-3746 

IEEE Standards may be purchasedfrom: 

Institute of Electrical and' Electronics Engineers, Inc. 
345 East 47th Street 
New York, N.Y. 10017 

International Electrotechnical Commission (IEC) 
publications may be purchased from: 

American National Standards Institute, Inc. 
1430 Broadway 
New York, N.Y. 10018 
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Revisions to The TTL Data Book for Design Engineers, Second Edition 

This section contains new information and corrections for device specifications in the "Data Book" divided into two 
parts as shown below. 

Revisions to the First Printing 
Provides new data and changes for the first printing only. These changes were 
included in the second and third printings. 

pages 347 thru 358 

Revisions to the First and Second Printings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 359 thru 368 
Provides new data and changes that apply to both the first and second printings. 
These changes have been included in the third printing. 

The reader should check the Important Notices on the back of the title page to determine the status of his data book. 
Second printing copies are identified by the statement "Second printing" below the copyright notice. Third printing copies 
are similarly identified. All others are first printing. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALL.AS. TEXAS 75265 



REVISIONS TO THE FIRST PRINTING 

PAGE LOCATION CHANGE 

1-3 Alpt'.anumeric Index 1. Several types have updated specifications. Add suffix A to the type numbers listed below. 

thru 1-8 'LS73 'LS113 'LS365 

'LS76 'LS114 'LS366 

'LS78 'LS125 'LS367 

'LS107 'LS126 'LS368 

'LS112 

2. Add at the end of the index: 

TIM9908 7-448 7-448 

1-9 thru Functional Index 1. Add suffix A to type numbers listed above. For possible changes in selection data, see 

1-28 and and Selection Guide individual data sheet revisions. 

partially 2. Remove * (indicating new products) from type numbers listed below. These are now 

repeated standard devices. This also applies to data sheets. 

7-3 thru 'LS147 'LS245t SN74LS362t 

7-14 'LS148 'LS275 'LS373 

'LS183 'LS2958 'LS374 

'S226 'LS348t 'LS395A 

t Appears twice in index. 

5-4 Absolute maximum Change "High-level voltage applied to a disabled 3-state output" from Vee or 7 V to 5.5 V, for all 

ratings except Series 54L/74L. Series 54L/74L has no specification. 

5-6 thru Pin assignment Add suffix A to same type numbers as in Alphanumeric Index. 

5-77 drawings 

5-32 107 Delete "MASTER-SLAVE" from title. Add function table for 'LS107A like that for 'LS73A 

on page 5-22. 

5-45 168 and 170 Change SN74S168 (J, W) to SN74S168 (J, N) and SN74170 (J, W) to SN74170 (J, N) 

5-50 192 Change SN74192 (J, N) second line to SN74L192 (J, N) • 
5-55 241 Re-label pin 17 to be 2A4. 

243 Change SN54243 (J, W) SN74243 (J, N) to SN54LS243 (J, W) SN74LS243 (J, N) 

5-58 266 Re-label pin assignment drawing as shown below. 

pin 4 2Y pin 8 3A 

pin 5 2A pin 9 38 

pin 6 28 pin 10 3Y 

5-62 287 Change from SN74S287 (J, W) to SN74S287 (J, N) 

288 Change from SN74S288 (J, W) to SN74S288 (J, N) 

289 Change from SN74S289 (J, W) to SN74S289 (J, N) 

5-64 299 1. Re-label pin 9 connection "CLEAR" two places. 

2. Re-label pin 12 connection "CLOG K" two places. 

6-25 Switching characteristics: Change test condition from RL = 667 n to RL = 133 n 
'38 
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LOCATION: 
PAGE CHANGE 

AFFECTED TYPES 

6-33 'LS125, 'LS126 Add suffix A to type numbers two places. 

Recommended operating Change loL max limits: from to 

conditions: 54FAMILY 8mA 12mA 

'LS125A, 'LS126A 74FAMILY 16mA 24mA 

Electrical characteristics: Change test condition for Vol for Series 74LS from loL = 8 mA to IQL = 12 mA. 

'LS125A, 'LS126A 

6-34 'LS125, 'LS126 Add suffix A to type numbers three places each. 

Switching characteristics:· 1. Change SN54LS/74LS test conditions to be 

'LS125A, 'LS126A 

CL=45pF, 

RL=667.11 

CL=5pF, 

RL = 667 n 
2. Change note to read"# Load circuit and voltage waveforms are shown on pages 3-10 

and 3-11." 

6-35 Schematic: 'LS125 Add suffix A to ~number and add "C INPUT" to unlabeled input at left. 

Schematic: 'LS126 Add suffix A to type number and change "G INPUT" to "C INPUT." 

6-36 'LS365, 'LS366 Add suffix A to type numbers two places. 
'LS367, 'LS368 

Recommended operating Change loL maximum limits: from to 
conditions: SN54 FAMILY 8mA 12mA 
'LS365A thru 'LS368A 

SN74 FAMILY 16mA 24mA 

Electrical characteristics: Change Vo L test conditions to be: Vee= MIN, 
IOL =MAX 

'LS365A thru 'LS368A V1H=2V, 

VIL= V1L max loL = 12 mA 

6-37 'LS365, 'LS366 Add suffix A to type numbers. 
'LS367, 'LS368 

Schematics: tR is 600 n for the control section associated with G 1 and 900 n for the control section 
-

'367A, '368A associated with G2. 

Switching characteristics: Change SN54LS/74LS test conditions: 

'LS365A thru 'LS368A 

CL=45pF, 

RL=667.11 

CL=5pF, 

RL = 667 n 

6-38 'LS365, 'LS366 Add suffix A to type numbers. 

'LS367, 'LS368 
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LOCATION: 
PAGE 

AFFECTED TYPES 
CHANGE 

6-40 Electrical characteristics: 1. Change I)( maximum limit for SN7423 from -3.5 mA to -3.8 mA. 

'23, '50, '53 2. Change Vol test conditions: from to 

(SN54'): Rxx = 138 n Rxx = • 

(SN74'): Rxx=13on Rxx = • 

3. Add note"• Rxx equals 114 n for SN5423, 138 n for SN5450 and SN5453, 105 n for 

SN7423, and 130 n for SN7450 and SN7453." 

6-43 Electrical characteristics: Change test condition for V)(x(on) from I)(= 3.5 mA to I)(= 3.8 mA. 

SN7460 

6-56 'LS73, 'LS107, 'LS113 1. Add suffix A to type numbers two places. 

'LS76, 'LS 112, 2. Change Ice maximum limit from 8 mA to 6 mA in first, third, and fourth columns only. 

'LS78, 'LS114 

6-57 'LS73, 'LS76, 'LS78, 1. Add suffix A to the type numbers in the switching characteristics table, the functional 

'LS107, 'LS112, block diagram, and the block diagram caption. 

'LS113, 'LS114 2. Change switching characteristics: from to 

tPLH typical 11 ns 15 ns 

tpH L maximum 30 ns 20 ns 
3. Change schematics as shown below. 

'LS73A, 'LS76A, 'LS78A, 'LS112A, 'LS113A, 'LS114A 

EQUIVALENT OF TYPICAL OF 

EACH INPUT ALL OUTPUTS 

J"" 
--Vee 

12on $ Vee 

NOM~ 

INPUT - --q . .,... 

~ t ~ OUTPUT ~ 
-- ~;; rh 

IJLMAX Req NOM ll: -0.4 mA 17 kn 

-0.8 mA 8.25 kn 

• 
-1.6mA 4.1 kn rh 

6-61 Switching characteristics: 1. Label existing limits column for '279. 

'279, 'LS279 2. Add new column shown: 'LS279 

MIN TYP MAX 

12 22 

13 21 

15 27 

6-69 Equivalent input: Delete "25 kn NOM" and replace with "Req"· 

'LS221 
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LOCATION: 
PAGE CHANGE 

AFFECTED TYPES 

6-71 Recommended 
operating conditions: 

Change "Output duty cycle" maximum limits for RT= 2 kn from 67% to 50%. 

'LS221 

Electrical characteristics: Change l1L maximum limit for Input B from -0.4 mA to -0.8 mA. 

'LS221 

6-83 'LS241, 'S241 Relabel pin 17 "2A4" in pin assignment drawing. 

6-84 Electrical characteristics: 1. Change VoH test conditions to be: Vee= MIN, V1H=2V, 

'LS240, 'LS241, V1L = V1L max, loH = -3 mA 

'LS244 Vee= MIN, V1H = 2 V, 

V1L = 0.5 V, IQH =MAX 

2. Change las minimum limit from -50 mA to -40 mA two places. 

6-85 Electrical characteristics: Add a set of test conditions and limits for VoH and label existing conditions as shown below. 

SN74S240, SN74S241 
MIN TYP MAX MIN TYP MAX UNIT 

SN74S' 
Vee= MIN, V1H = 2 V, 

2.7 2.7 
VIL= 0.8 V, IQH =-1 mA 

SN54S' and Vee= MIN, V1H = 2 V, 
2.4 3.4 2.4 3.4 v 

SN74S' VIL= 0.8 V, loH = -3 mA 

SN54S' and Vee= MIN, V1H = 2 V, 
2 2 

SN74S' VIL= 0.5 V, loH =MAX 

6-88 Electrical characteristics: 1. Change lozH maximum limit from 20 µA to 40 µA two places. 

'LS242, 'LS243 2. Add a set of test conditions and limits for 11 as shown below. 

MIN TYP MAX MIN TYP MAX UNIT 

A or B J 1 VI = 5.5 V 0.1 0.1 
Vee= MAX mA 

GAB or GBAJ l V1 = 7 V 0.1 0.1 

3. Change los minimum limit from -50 mA to -40 mA two places. 

6-96 Figure 10, Note B~ Delete the parenthetic statement regarding resistor values and add the table below. 

Expandable gates 
RESISTANCE VALUE TABLE 

SN5423 114n 

SN5450, SN5453 138 n 

SN7423 105n 

SN7450, SN7453 130 n 
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LOCATION: 
PAGE 

AFFECTED TYPES 
CHANGE 

'LS90, 'LS92, 'LS93 
'LS90, 'LS92, 'LS93 

7-74 Delete Schottky diode in parallel with 
EQUIVALENT OF A AND B INPUTS 

input transistor. 
Vee 

R1 R2 R3 

~ t 
INPUT-< w P----

~ t • 
m 

NOMINAL VALUES 

INPUT R1 R2 R3 

A 10 kn 10 kn 10 k.11 

B ('LS90, 'LS92) 6.7 kn. 6.7 k.11 5 k.11 

B ('LS93) 15 k.11 15 k.11 10 k.11 

7-78 Electrical characteristics: 1. Change I 1 L "output current" to "input current". 

'LS90, 'LS92 2. Change note to be"~ QA outputs are tested ... " 

7-79 Electrical chcracteristics: Change I 1 L "output current" to "input current". 

'LS93 

7-100 Recommended operating Change "width of clock pulse, tw(clock)" minimum limit from 35 ns to 20 ns. 

conditions: 'LS96 

7-123 Description: Delete the last sentence of the fourth paragraph under description, "Simultaneous 
'LS124, 'S124 operation ... not recommended." 

7-155 Electrical characteristics: Change SN54LS', SN74LS' maximum VoH limits to minimum limits. • 'LS147, 'LS148 

Switching characteristics: Change 'LS147 limits column to be: MIN TYP MAX 
'LS147 12 18 

12 18 
21 33 
15 23 

Switching characteristics: Change 'LS148 limits column to be: MIN TYP MAX 

'LS148 14 18 
15 25 
20 36 
16 29 

7 18 
25 40 
35 55 

9 21 
16 25 
12 25 
12 17 
14 36 
12 21 
23 35 
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7-177 Electrical characteristics: Change VIK test conditions from I 1 = -12 mA to 11 = -8 mA. 

'155 

7-179 Electrical characteristics: Change VIK test conditions from I 1 = -12 mA to I 1 = -8 mA. 

'156 

7-181 Pin assignment Add inversion indicator for output 4Y. 

drawing: 

'LS158, 'S158 

12 -- -._ _f ---- - -

-- _(') ---
4Y 

7-187 Electrical characteristics: 1. Change Note 2 to read "Ice is measured with all outputs open". 
'S157, 'S158 2. Change Ice test conditions and limits columns to be: 

MIN TYP MAX MIN TYP MAX UNIT 

Vee= MAX, All inputs at 4.5 V, 

See Note 2 
50 78 39 61 

mA 
Vee= MAX, A Inputs at 4.5 V, 

81 
8, G, S Inputs at 0 V, See Note 2 

7-190 Description: Change third and fourth sentences of second paragraph to read: "Low-to-high transitions 

'160 thru '163, at the load input of the '160 thru '163 should be avoided when the clock is low if the 

'LS160A thru 'LS163A, enable inputs are high at or before the transition. This restriction is not applicable to the 

'S162, 'S163 'LS160A thru 'LS163A or 'S162 or 'S163." 

7-200 Equivalent schematic Add a 20-k.!1 resistor between Vee and Input for all inputs except clock and load .. 

of each input: Clock and load inputs have no such resistor. 

'S162, 'S163 

7-219 Notes: '166 1. Change present Note 2 to Note 3. 

2. Add new Note 2: An SN54166 in the W package operating at free-air temperatures above 

113°C requires a heat sink that provides a thermal resistance from case to free air, ReCA· 

of not more than 48°C/W. 

Absolute maximum Add "(see Note 2)" to "Operating free-air temperature range: SN54166." 

ratings: SN54166 

Recommended operating Add "(see Note 2)" to "Operating free-air temperature range, TA·" 
conditions: SN54166 

Electrical characteristics: 1. Change Ice test condition from "See Note 2" to "See Note 3." 

'166 2. Change Ice values as shown: MIN TYP MAX MIN TYP MAX 

I 90 127 I 90 127 I 
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7-220 Electrical characteristics: Change "Note 2" to "Note 3" for Ice test conditions and in notes. 

'LS166 

7-227 Block Diagram: 'LS169A Change the AND gate for Ripple Carry output, Pin 15, to a NANO gate. 

7-233 Equivalent schematic Add a 20-kn resistor between V cc and the Input for Load input only. All other inputs have no 

of each input: such resistor. 

'S168, 'S169 

7-286 Typical application Change" '181 or 'S182" to" '182 or 'S182". 

data: '182, 'S 182 

7-288 Electrical characteristics: 1. Add lccH maximum limit of 65 mA. 

'H183 2. Change Note 4 " ... and all outputs at 4.5 V" to" ... and all inputs at 4.5 V". 

7-289 Note 4: 'LS183 Change Note 4 " ... and all outputs at 4.5 V." to" ... and all inputs at 4.5 V". 

Switching characteristics: Change limits column to be: MIN TYP MAX 
'LS183 9 15 

20 33 

7-302 Recommended operating Change minimum limit for "Count enable time, tenable" from 20 ns to 40 ns two places. 

conditions: 'LS190, 

'LS191 

7-306 Description: '192, '193, Change " ... count-down input" in the next-to-last line to " ... count-up input". 

'L192, 'L193, 'LS192, 

'LS193 

7-313 Recommended operating Add parameter "Clear inactive-state setup time, tsu" with minimum limit of 40 ns for SN54LS' 

conditions: 'LS192, and SN74LS'. 

'LS193 • Switching characteristics: Change limits column to be: MIN TYP MAX 
'LS142, 'LS143 25 32 

17 26 

18 24 

16 24 

15 24 

27 38 

30 47 

24 40 

25 40 

23 35 

7-332 Recommended operating Change "Pulse width, tw" Clock-1 input minimum limit from 20 ns to 10 ns two places, and 

conditions: '196, '197 Clock-2 input minimum limit from 30 ns to 20 ns two places. 

7-334 Recommended operating Change "Count enable time, tenable" minimum limit from 20 ns to 30 ns two places. 

conditions: 'LS196, 

'LS1!J7 
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7-343 Electrical characteristics: Change limits columns for Ice to be: MIN TYP MAX MIN TYP MAX UNIT 

'198, '199 I 90 ml 90 ml mA I 
7-346 Function tables: Modify the first two I ines to make the table read: 

'S226 
BUS-MANAGEMENT FUNCTION TABLE 

OPERATION S2 S1 LATCH FUNCTIONS 

DRIVE BUS A L L Pass Bus B Data to Bus A 

DRIVE BUS B H L Pass Bus A Data to Bus B 

EXCHANGE H H Store Bus A and Bus B Data 

BUS A AND B L H Read Out Stored Data 

Absolute maximum 1. Change operating temperature specification to be: 

ratings: Operating free-air temperature range: SN54S226 (see Note 2) ... 

SN54S226 2. Add "NOTE 2: An SN54S226 in the J package operating at temperatures above 113°C 

requires a heat-sink that provides a thermal resistance from case to free air, ReCA· of 

not more than 48°C/W." 

7-347 Recommended operating 1. Change minimum limit for "Data setup time, tsu" from 5.J, to 0.J- four places. 

conditions: 'S226 2. Change minimum limit for "Data hold time, th" from 5.J, to 30.J, four places. 

3. Add (see Note 2) to "Operating free-air temperature, TA"· 

Electrical characteristics: 1. Change present Note 2 to Note 3 and add new Note 2 same as page 7-346. 

'S226 2. Change Ice test conditions from "See Note 2" to "See Note 3" and add a maximum 

limit of 185 mA. 

3. Change I 1 L maximum limit from -300 µ.A to -380 µ.A. 

7-348 Switching characteristics: Change table as shown: TEST CONDITIONS MIN TYP MAX UNIT 

'S226 20 30 
ns 

15 30 

25 37 
ns 

CL= 50 pF, RL = 280 n, 19 30 

See Note 4 25 37 
ns 

19 30 

12 20 
ns 

12 20 

CL= 5 pF, RL = 280 n, 10 15 
ns 

See Note 4 10 15 

Notes: 'S226 Change present Note 2 to Note 4. 

Applications: Change voltage waveform as shown: 

'S226 f 'dd th•~ ''"~-.. 

t; r -i ____ _j I 
- -- _VIH 

V1L 
delete these lines ,J' 

V1H 

S1 I - - --VIL - ------
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7-349 Features: 'LS245 . Typical Propagation Delay Times, Port-to-Port ... 8 ns 

7-350 Electrical characteristics: 1. Change limits columns for parameters shown. 

'LS245 
MIN TYP MAX MIN TYP MAX UNIT 

l'ozH 
tozL I - 2:: I - 2:: I µA I 

i'cc 
l 48 70 48 70] 

mAl 1 62 90 62 90 J 
64 95 64 95] 

2. Change I 1 test conditions and limits as shown below. 

A or B 1 Vt= 5.5 v I 0.1 
0.1 J mA J Vee= MAX 

DIR or G l v, = 7 v l 0.1 0.11 

Switching characteristics: Change limits column to be: MIN TYP MAX 

'LS245 
8 12 

8 12 

27 40 

25 40 

15 25 

15 25 

7-374 Electrical characteristics: Change lozH test condition from Vo= 2.4 V to Vo= 2.7 V 

'LS257, 'LS258 

Switching chanicteristics: Change RL = 667 kD. to RL = 667 n 
'LS257, 'LS258 • 7-375 Electrical characteristics: Add to VoH new test conditions and limits as shown. 

'S257, 'S258 
MIN TYP MAX MIN TYP MAX UNIT 

Vee= MIN, v1H = 2 v, I SN74S' 1 
VtL = 0.8 V, loH = -1 mA 

2.7 2.7 l v l 
7-393 Switching characteristics: Change test conditions and limits columns as shown. 

'LS275 
MIN TYP MAX 

CL= 45 pF, RL = 667 n, 35 62 
Any 

See Note 2 42 66 

CL= 45 pF, RL = 667 n, 8 23 

- See Note 2 13 23 
Enable G Any 

CL=5pF,RL=667D., 10 15 

See Note 2 10 15 

7-407 Electrical characteristics: Change Ice minimum value for SN54LS280 to a typical value ( 16 mA). 

SN54LS280 
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7-426 Electrical characteristics: Change l1L "High-level input ... " to "Low-level input ... " 

'290, '293 

Switching characteristics: Change tPHL maximum limit, bottom line, from 24 ns to 40 ns. 

'290 

7-428 Electrical characteristics: Change I 1L "Low-level output ... " to "Low-level input ... " 

'LS290, 'LS293 

7-430 Electrical characteristics: Change Ice limits columns to be: MIN TYP MAX MIN TYP MAX UNIT 

'2958 

I 
20 ~~I 20 29 I I mA 
22 22 33 

7-431 Switching characteristics: Change limits column to be: MIN TYP MAX 

'LS295B 30 45 

14 20 

19 30 

18 26 

20 30 

13 20 

13 20 

7-440 Electrical characteristics: 1. Change I 1 as shown below. 

'LS299 
MIN TYP MAX MIN TYP MAX UNIT 

SO, S1 V1=7 V 200 200 

A thru H Vee= MA.X V1=5.5 V 100 100 µA 

Any other Vi= 7 v 100 100 

2. Change l1H maximum limit for "Any other" input from 30 µA to 20 µA two places. 

3. Change l1L test condition from Vi= 0.5 V to Vi= 0.4 V. 

7-449 Electrical characteristics: Add loz for AO, A 1, and A2 outputs exactly like that for the 'LS353 on page 7-459. 

'LS348 

7-450 Switching characteristics: Change test conditions and limits column as shown below. 

'LS348 

(TIM9908) 
TEST CONDITIONS MIN TYP MAX UNIT 

11 17 
CL=45pF, 

20 30 
ns 

RL = 667 .11, 
23 35 

See Note 3 
23 35 

ns 

11 18 
26 40 

ns 

CL=15pF, 
38 55 

9 21 
ns 

RL = 2 k.11., 
11 17 

See Note 3 
14 36 

ns 

17 21 
25 40 

ns 

CL=45pF,RL=667.11., 25 39 
See Note 3 24 41 

ns 

CL=5pF, 18 27 
RL = 667 .11. 23 35 

ns 
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7-453 Switching characteristics: Add moximum values and change one typical value as shown below. 

'351 
MIN TYP MAX UNIT 

20 30 
ns 

20 30 

10 22 
ns 

10 22 

18 33 
ns 

20 33 

6 20 
ns 

10 20 

7-463 Switching characteristics: 1. Change Vcc1 to Vee and Vcc2 to VoD· 

'LS362 (TIM9904) 2. Change minimum limits for tr(ct>) and tf(ct>) from 10 ns to 5 ns. 

7-474 Electrical characteristics: Change Ice maximum limit for 'LS374 from 45 mA to 40 mA two places. 

'LS374 

Switching characteristics: Change limits columns to be: 'LS373 'LS374 
'LS373, 'LS374 MIN TYP MAX MIN TYP MAX 

35 50 

12 18 

12 18 

20 30 15 28 

18 30 19 28 

15 28 20 28 

25 36 21 28 

12 20 12 20 

15 25 14 25 

7-497 Electrical characteristics: Change limits columns for Ice as shown. 

'S395A 
MIN TYP MAXlMIN TYP MAX • 22 34 22 34 J 

21 31 21 31 J 

7-498 Switching characteristics: Change limits column to be: MIN TYP MAX 
'LS395 30 45 

22 35 

15 30 

20 30 

15 25 

17 25 

11 17 

12 20 
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Switching characteristics: 

SN74LS424 (TIM8224) 

Example: 

SN74LS424 (TIM8224) 

Figure 6: 

SN74LS424 (TIM8224) 

Switching characteristics: 

'LS670 

REVISIONS TO THE FIRST PRINTING 

CHANGE 

2tc 
1. Change minimum limit for t¢2L,¢1 H to be g - 30 ns. 

6tc 
2. Change minimum limit for t¢2H,SSL to beg -50 ns. 

1. Change minimum limit for t¢2L,¢1 H from 86 ns to 70 ns. 

2. Change minimum limit for t¢2H,SSL from 270 ns to 250 ns. 

Add applications information shown below. 

CRYSTAL REQUIREMENTS 

Frequency tolerance: ±0.005% for 0°C to 70°C 

Resonance Mode: series, fundamental (use 3rd 

overtone mode with tank 

circuit 

Load capacitance: 20 pF to 35 pF 

Equivalent resistance: 20 n to 75 n 

Minimum power dissipation: 4 mW 

1. Change table as shown below for the bottom four parameters. 

tpzH 

tpzL 
Read enable Any Q 

CL= 15pF, RL = 2 kn, 

See Figures 1 and 4 

CL=5pF,RL=2kn, 

See Figures 1 and 4 

2. Change enable time and disable time symbols shown below for definitions. 

from to 

tzH tpzH 

tzL tpzL 

tHz tpHz 

tLz tpLz 
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1-3 thru Alphanumeric Index See updated Alphanumeric Index starting on page 6 of this Supplement. 

1-8 

1-9 thru Functional Index 1. Delete the following type numbers and all data peculiar to them: 

1-28 and and Selection 'LS124 'LS208 'LS302 'LS327 

partially Guide 'LS168A 'S208 'LS314 SN74LS362 

repeated 'LS200A 'LS214 'S314 'LS363 

7-3 thru 'S200A 'S214 'LS315 'LS364 

7-14 'LS202 'LS215 'LS324 SN74LS424 

'LS207 'LS300A 'LS325 TIM8224 

'S207 'S300A 'LS326 TIM9904 

2. Add suffix A to the 'LS173. 

3. For possible changes in selection data, see individual data sheet revisions. 

3-6 Negative-going Delete "transition-operated" and change "a" to "an." 

threshold voltage, 

VT-

Positive-going Delete "transition-operated" and change "a" to "an." 

threshold voltage, 

VT+ 

4-10 and W ceramic flat Delete "(see Note el" twice in each drawing, and delete Notes e and f. 

4-11 package drawings 

and notes 

5-17 52 Change SN54H42(W) to SN54H52(W) 

5-22 (*)Note Change note to read, "*This configuration is nonstable; that is, it will not persist when preset or 

clear input returns to its inactive (hrgh) level. Furthermore, in this configuration the output levels 

of the 'LS74A are not guaranteed to meet the minimum limits for VoH if the low-level voltages at 

preset and clear are near V1L maximum." 

5-23 75 In the pin assignment drawing, pin 6 should be 3D and pin 10 should be 30. Relabel the D and Q 

inside the block to agree. 

5-31 Upper box This box should be labeled 101 near the upper left corner. 

5-35 and 121, 122, and 123 In the function tables, under 0 and 0, add an asterisk ( *) after each Land H on the second, 

5-36 third, and fourth lines (121 and 122), and on the second and third lines ( 123), and add the follow-

ing note at the bottom of each page: "*These lines of the fu'lction table assume that the indicated 

steady-state conditions at the A and B inputs have been setup long enough for any pulse started 

before the setup to have been completed." 

5-38 136 Add to the title: WITH OPEN-COLLECTOR OUTPUTS 

5-39 138 Change title to read: 3-TO 8-LINE DECODERS/DEMULTIPLEXERS 

139 Change tit I e to read: 2-TO 4-LINE DECODERS/DEMULTIPLEXERS 

5-45 168 Delete SN54LS168A (J,W) SN74LS168A (J,N) 

5-46 173 Add suffix A to SN54LS173 and SN74LS173. 

5-52 200,202 Delete these blocks and all information contained therein. 

5-53 207,208,214,215 

5.55 243 TRANSCEIVERS misspelled 

5-60 276 After the words COMMON DIRECT CLEAR add AND PRESET 
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5-61 280 The bracket and the word OUTPUT below pins 4 and 5 in pin assignment drawing should be 
below pins 5 and 6. 

5-64 300,302 Delete these blocks and all information contained therein. 

5-65 314,315,324 

5-66 325,326,327 

5-67 362 

5-68 363,364 

5-69 370, 371 Delete "See Bipolar Microcomputer Components Data Book, LCC4270" two places. 

5-74 424 Delete this block and all information contained therein. 

425 Change ACTIVE-HIGH ENABLING to ACTIVE-LOW ENABLING 

5-75 426 Change ACTIVE-LOW ENABLING to ACTIVE-HIGH ENABLING 

5-76 481 Delete "SN54S481 (J)", add "SN74LS481 (J)". 

6-5 Supply current: 'H01 Change lccH typical from 6.8 mA to 10 mA, and lccH maximum from 10 mA to 16.8 mA. 

Supply current: 'H22 Change lccH typical from 3.4 mA to 5 mA, and lccH maximum from 5 mA to 8.4 mA. 

6-9 Switching characteristics: Change tPLH from 15 ns to 22 ns maximum. 
'02 

6-10 Electrical characteristics: Change I J maximum from 0.1 mA to 1 mA. 
'H11, 'H21 

6-14 Electrical characteristics: Change VIK maximum from 1 .5 V to -1.5 V. 
'LS13, 'LS14, 'LS132 

6-26 Electrical characteristics In test conditions for VfK, change I J = § to If= @18 mA, and below the table delete § and 
the note that follows it. 

6-28 Recommended operating For the 54 Family, change Vee maximum from 5.25 V to 5.5 V. 
conditions: 'S32 

6-30 Electrical characteristics Under test conditions for VQH• swap "54 Family" and "74 Family." 

6-33 Electrical characteristics: Change V 1 K maximum from 1.5 V to -1.5 V. 
'LS125A, 'LS126A 

6-34 Schematics: In titles under schematics, delete "A" after '125 and '126. 
'125, '126 

6-56 Recommended operating Change minimum setup time for high-level data from 25 ns to 20 ns. 
conditions: 'LS74A 

Recommended operating 1. Change minimum setup time for high-level data from 20 ns to 35 ns. 
conditions: 'LS109 2. Change minimum setup time for low-level data from 20 ns to 25 ns. 

Electrical characteristics: Under test conditions for los refer to the following note and add the note below to the table: 
54LS/74LS flip-flops For certain devices where state commutation can be caused by the shorting of an output 

to ground, an equivalent test will be performed with Vo= 2.25 V and 2.125 V for the 54 
Family and 74 Family, respectively, with the minimum and maximum limits reduced to 
one-half of their stated values. 

6-57 Schematics of inputs To the type numbers immediately over the boxes labeled EQUIVALENT OF EACH INPUT 

and outputs: 'LS107A and TYPICAL OF ALL OUTPUTS, add 'LS107A. 

6-60 Recommended operating Change supply voltage, Vee for the 74 Family from 4.5 V to 4.75 V. 
conditions: 'LS279 

Electrical characteristics: In the test conditions for VfK, change Vee= MAX to Vee= MIN. 
'279, 'LS279 
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6-84 Electrical characteristics: For Ice. outputs high, change the typical values from 13 mA to 17 mA, two places, and the 

'LS240, 'LS241, 'LS244 maximum values from 23 mA to 27 mA, two places. 

6-85 Recommended operating Add new parameter: "External resistance between any input or Vee and ground" with a maxi-

conditions: 'S240, 'S241 mum limit of 40 kn in two places. 

6-88 Electrical characteristics: 1. Test conditions for A inputs, change "GAB and GBA at V1 L max" to "GAB and GBA 

'LS242, 'LS243 at 0 V. 

2. Test conditions for B inputs, change "GAB and GBA at 2 V" to "GAB and GBA at 4.5 V. 

6-96 Figure 13 Five inputs on left side should be tied to 4.5 V (instead of ground). 

Figure 14 Five inputs on left side should be tied to ground (instead of 4.5 V). 

7-28 Electrical characteristics: Test conditions for Vo(onl· change Vee= MAX to Vee= MIN. 

'46A, '47A 

7-29 Electrical characteristics: Test conditions for Vo(on). change Vee= MAX to Vee= MIN. 

'L46, 'L47 

7-30 Electrical characteristics: Test conditions for Vo(onl· change Vee= MAX to Vee= MIN. 

'LS47 

7-39 Recommended operating Change maximum limit for Hold time, th from 0 ns to 5 ns two places. 

conditions: 'LS75, 'LS77 

7-62 Electrical characteristics: Change the Vi L maximum limit from 0.8 V to 0.7 V 

SN74LS85 

7-68 Electrical characteristics: Test conditions for VoL. "V1L = V1L mas" should be "VIL= V1L max" 

'LS86 

7-93 Recommended operating Change minimum width of clock pulse from 25 ns to 20 ns two places. 

conditions: 'LS95B 

7-123thru 'LS124 Delete all references, specifications, schematics, etc., pertaining to the SN54LS124 and 

7-128 SN74LS124. 

7-136 Electrical characteristics: For los. specify SN54LS138 SN74LS138 
'LS138, 'LS139 different limits SN54LS139 SN74LS139 

for 'LS138 and 'LS139 MIN TYP MAX MIN TYP MAX 

[10s} 
'LS138 -20 -100 -20 -100 

'LS139 -6 -40 -5 -42 

7-137 Recommended operating Change type number under SN54S138 from "SN74S139" to "SN54S139." 

conditions 'S138, 'S139 

7-153 Output schematic: Add a Schottky diode as shown. TYPICAL OF ALL OUTPUTS 
'LS147, 'LS148 -- Vee 

120 n NOM --ss 
.a.L OUTPUT yr 

-

12:. 
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7-154 Switching characteristics: First four parameters (measured FROM TO 
PARAMETER WAVEFORM 

'148 to AO.A 1, or A2 output), change (INPUT) (OUTPUT) 

FROM (INPUT) from "O thru 7" tPLH 
1 to 7 AO, A1 ,or A2 

In-phase 

7-155 Switching characteristics: to "1 thru 7." tPHL output 

'LS148 tPLH Out-of-phase 
1 to 7 AO, A1, or A2 

tPHL output 

7-160 Switching characteristics: In the '150 column, the 
FROM TO 

'150 limits on the last line PARAMETER MIN TYP MAX 

should be swapped with 
(INPUT) (OUTPUT) 

tPLH EO thru E15, 8.5 14 
those on the line immed- w 
iately above it. 

tPHL or DO thru D7 13 20 

7-166 Output schematic: Replace block entitled TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS 

'LS153, 'S153 "TYPICAL OF OUT- OF 'LS153 OF 'S153 
~ 

Vee ~~55-vcc PUTS OF 'LS153, --120~ 
'S153" with two 

--~ blocks as shown. 

OUTPUT OUTPUT 

L23 ~ 
m 

7-176 Absolute maximum After the words "Off-state output voltage:", change '155 and LS155 to '156 and 'LS156, 

ratings: '155, '156, respectively. 

'LS155, 'LS156 

7-186 Electrical characteristics: Add another ICC parameter as shown 

'LS158 
SN54LS' SN74LS' 

TEST CONDITIONS 
MIN TYP MAX MIN TYP MAX 

'LS157 9.7 16 9.7 16 
See Note 2 

'LS158 4.8 8 4.8 8 
Ice Vcc=MAX 

All A inputs at 4.5 V, 
'LS158 6.5 11 6.5 11 

All other inputs at 0 V 

Switching characteristics: 1. tPHL from data inputs, change the typical from 7 ns to 10 ns, and the maximum from 

'LS158 12 ns to 15 ns. 

2. tpH L from strobe, change the typical from 12 ns to 18 ns, and the maximum from 

18 ns to 24 ns. 

7-192 Functional block dia- The clock input buffer should have an 
(2) 

gram: 'LS160A, inversion indicator like the one for CLOCK~ 
'LS162A the 'LS163A. 

7-200 Input schematic: Change (OPEN FOR CLOCK AND LOAD INPUTS) to (OPEN FOR CLOCK AND 

'S162, 'S163 DATA INPUTS). 

7-201 Electrical characteristics: Change I 1 H as shown 

'S162, 'S163 SN54S162 SN74S162 

SN54S163 SN74S163 

rL MIN TYP MAX MIN TYP MAX 

lllH} 

Clock and data J ,, 
50 50 

Other inputs L -10 -200 -10 -200 

•> 
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7-205 Typical application Connections to EN P and ENT inputs of first two counters from the left should be ..... -- - ... 
data; '160thru '163, changed as shown. 

~ENP LENP LENP LENP 

........ 

'LS160A thru 'LS163A, 

'S162, 'S163 

- ENT t--- ENT ~ ENT 1--- ENT I-+ 

7-220 Recommended operating 1. Width of clock or clear pulse, tw. change minimum from 20 ns to 30 ns two places. 

conditions: 'LS166 2. Hold time at any input, th, change minimum from 0 ns to 15 ns two places. 

7-226 thru 'LS168A Delete all references, specifications, diagrams, etc., pertaining to the SN54LS168A 

7-236 and SN74LS168A. 

7-234 Electrical characteristics: Add separate I 1 H limits for the Load input. SN54S168 SN74S168 

'S168, 'S169 SN54S169 SN74S169 

..1L MIN TYP MAX MIN TYP MAX 

Load -10 -200 -10 -200 

l1H Enable T 100 100 

Other inputs 50 50 
..1L 

7-242 Electrical characteristics: Change IQH maximum limit from 20 µA to 100 µA two places. 

'LS170 

7-249 'LS173 1. Add suffix A to 'LS173 twice in the headliner, twice over the pin assignments drawing, in 

the small table to the left of the pin assignments drawing, in the first, ninth, and 13th 

lines of the first paragraph of the description, and on the first line of the second para-

graph of the description. 

2. In the small table to the left of the pin assignments drawing, change the typical power 

dissipation from 85 mW to 95 mW. 

7-250 'LS173 Add suffix A to 'LS173 twice in the headliner, three times in the absolute maximum 

ratings table, and once between the second and third schematics. 

7-252 'LS173 1. Add suffix A to 'LS173 twice in the headliner, twice in the recommended operating condi-

tions table, and twice in the electrical characteristics table. 

2. In the recommended operating conditions, change the setup time for data enable from 

17 ns minimum to 35 ns minimum, • 3. In the switching characteristics, change the limits column to be: MIN TYP MAX 

4. Delete DESIGN GOAL note at the bottom of the page. 30 50 

26 35 

17 25 

22 30 

15 23 

18 27 

11 17 

11 17 

7-257 Switching characteristics: Make two columns of limits: 

'LS174, 'LS175 
'LS174 'LS175 

MIN TYP MAX MIN TYP MAX 

30 40 30 40 

20 30 

23 35 20 30 

20 30 13 25 

21 30 16 25 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 

LOCATION: 
PAGE 

AFFECTED TYPES 
CHANGE 

7-293 Switching characteristics: 1. Change CL= 15 pF to CL= 30 pF. 

'184, '185A 2. Change Ru= 400 n to Ru= 300 .n. 

7-296 Pin assignment drawing: 1. Below ENABLE under pin 4 delete G. 

7-297 

'190, '191, 'LS190, 

'LS191 

Description 

Functional block 

diagrams 

2. Inside the block above pin 4 change G to CTEN. 

Delete the last sentence of the second paragraph, "Level changes at the down/up 

input ... when the clock input is high" and replace with the following: 

A false clock may occur if the down/up input changes while the.clock is low. A 

false ripple carry may occur if both the clock and enable are low and the down/ 

up input is high during a load pulse. 

Delete the G after ENABLE in both block diagrams. 

7-302 Recommended operating Change the minimum data hold time from 0 ns to 5 ns two places. 

conditions: 'LS190, 

'LS191 

7-313 Recommended operating Change the minimum data hold time from 0 ns to 5 ns two places. 

conditions: 'LS192, 

'LS193 

7-322 Electrical characteristics: Test conditions for l1L change V1 = 0.4 V to V1 = 0.5 V. 

'S194 

7-341 Typical sequences: 

'198 

Change waveforms as shown: 
CLOCK JLJLJL 

---.----------
SO I __ _J 

lf""delete these lines 

Sl = =-: 11--1.J 
add these line:_} 

7-346 Bus-management Replace with new table: 

function table: 'S226 

MODE 
STROBES 

A-TO-B B-TO-A 

CONTROLS 
GAB GBA 

LATCHES LATCHES OPERATION 

S2 S1 1 2 1 2 

L Trans Trans Pass B to A 
L L x Latch Trans 

H Latch Trans Read out stored data 

L H x x Latch Trans Latch Trans Read out stored data 

L Trans Trans Pass A to B 
H L x Latch Trans 

H Latch Trans Read out stored data 

L L Trans 
H H 

Latch Trans Latch Read in both buses 

H H Latch Latch Latch Latch Store bus data 

H=high level L=low level X=irrelevant Latch=latched Trans=transparent 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 

LOCATION: 
CHANGE PAGE 

AFFECTED TYPES 

7-347 Recommended operating Replace data setup time and data hold time with the following: 

conditions: 'S226 

PARAMETER MIN TYP MAX MIN TYP MAX UNIT 

Width of strobe pulse 30 20 ns 

To Strobe 30t 20t 
Setup time, tsu ns 

To Select 30 20 

To Strobe Qt Ot 
Hold time, th ns 

To Select 0 0 

Electrical characteristics: 1. Test conditions for VOL change loL = 20 mA to loL = 15 mA. 

'S226 2. Change lozL maximum limit from -100 µA to -250 µA. 

3. Split I 1 L into two lines as shown: 

l llL 
l OCAB, OCBA j 1 -0.38] 

Low-level input currentj . J Vcc=MAX, V1=0.5 VJ 
rA All other inputs -1.6 

7-349 Absolute maximum Add rating "Off-state output voltage ... 5.5 V" 

ratings: 'LS245 

7-350 Electrical characteristics: Change lozH maximum limit from 10 µA to 20 µA. 

'LS245 

7-356 Electrical characteristics: Test conditions for Vo(on) change Vee= MAX to Vee= MIN. 

'246, '247 

7-357 Electrical characteristics: Test conditions for Vo(on) change Vee= MAX to Vee= MIN. 

'LS247 

7-360 Electrical characteristics: Test conditions for 11 change V1 = 7 V to V1 = 5.5 V. 

'249 

7-370 Switching characteristics: Test conditions for tHz and tLz "CL" missing. Should be "CL= 5 pF." 

'LS253 

7-375 Electrical characteristics: Change lozH maximum limit from 0.5 µA to 50 µA. 

'S257, 'S258 

7-379 Recommended operating 1. Change minimum hold time for data inputs from 0 ns to 5 ns two places. a 
conditions: 2. Change minimum hold time for address inputs from 0 ns to 15 ns two places. 

'LS259 (TIM9906) 

7-382 Electrical characteristics: Ice limits delete 22 from the minimum column and enter 20 in the typical column. 

SN54LS261 

7-407 Switching characteristics: Test conditions add: Inputs not under test at 0 V. 

'LS280 

7-408 Switching characteristics: Test conditions change R L = 180 n. to R L = 280 n.. 
'S280 

7-411 Table 1: 'S281 For ALU selection HLH and Cn = L, change Fn = Bn to Fn = Bn. 

7-419 Recommended operating Change maximum low-level output current for output C4 from 0 to 10. 

conditions: 

SN74S283 

7-430 Recommended operating 1. Change maximum clock frequency from 20 MHz to 30 MHz two places. 

conditions: 'LS295B 2. Change minimum width of clock pulse from 25 ns to 16 ns two places. 

7-437 Features: 'LS299 Change guaranteed shift (clock) frequency for the 'LS299 from 

35 MHz to 25 MHz. 
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7-439 Absolute maximum Change the off-state output voltage from 7 V to 5.5 V. 

ratings: 'LS299 

Recommended operating 1. Change the maximum clock frequency from 35 MHz to 25 MHz two places. 

conditions: 'LS299 2. Change the minimum width of clock pulse for clock high from 20 ns to 30 ns two places. 

3. Change the minimum width of clock pulse for clock low from 20 ns to 10 ns two places. 

4. Change the minimum setup time for the select inputs from 10 ns to 35 ns two places. 

7-440 Electrical characteristics: 1. Change minimum VoH for QA' or OH' output from 2.7 V to 2.5 V for SN54LS299 only. 

'LS299 2. Change Ice typical value from 35 mA to 33 mA two places, and the maximum limit 

from 60 mA to 53 mA two places. 

Switching characteristics: Change the limits column as shown. 

'LS299 MIN TVP MAX UNIT 
r--

25 35 MHz 
r--

22 33 

26 39 ns 

27 40 

17 25 

26 39 
ns 

26 40 ns 

13 21 

19 30 
ns 

10 15 

10 15 
ns 

7-442 Electrical characteristics: Add an.~dditional line for ltL for SO, S1: 

'S299 [ ' Clock oc ""' -2 mA 

IL SO,S1 Vcc=MAX, V1=0.5V -400 

c_ Any other -250 
µA 

'.J 

7-443 'LS323 1. Seventh feature, change guaranteed shift (clock) frequency from 35 MHz to 25 MHz. 

2. Delete DESIGN GOAL note at bottom of page. 

7-444 Switching characteristics: 1. Change limits column to be: MIN TVP MAX 

'LS323 25 35 

22 33 

26 39 

17 25 

25 39 

14 21 

20 30 

10 15 

10 15 

2. Delete DESIGN GOAL note at bottom of page. 

7-445 thru Entire data sheet: Delete completely. 

7-447 'LS324 thru 'LS327 

7-450 Switching characteristics: In the "FROM (INPUT)" column, change the first two entries from "O thru 7" to 

'LS348 (TIM 9908) "1 thru 7", 

7-460 thru Entire data sheet: Delete completely. This product now being marketed exclusively by MOS Microprocessor 

7-466 'LS362 (TIM9904) Division. 

7-467 thru Entire data sheet: Delete completely. 

7-470 'LS363, 'LS364 
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7-473 Schematics: 'LS373 1. Change title first block to EQUIVALENT OF DATA INPUTS. 

2. In first block, replace "Req" with "20 kn NOM", and delete the two lines of type 

below the schematic. 

3. Change title of middle block to EQUIVALENT OF ENABLE AND OUTPUT 

CONTROL INPUTS. 

Schematics: 'LS374 1. Delete entire block labeled EQUIVALENT OF OUTPUT CONTROL INPUT. 

2. Change title of block labeled EQUIVALENT OF CLOCK INPUT to EQUIVALENT 

OF CLOCK AND OUTPUT CONTROL INPUTS. 

Recommended operating 1. Change minimum data setup time from 0 ns to 5 ns two places. 

conditions: 'LS373 2. Change minimum data hold time from 10 ns to 20 ns two places. 

7-475 'S373, 'S374 Delete TENTATIVE DATA note at bottom of page. 

7-476 Switching characteristics: 1. Change the values for tPLH from data inputs from 5 ns to 7 ns typical, and from 9 ns to 

'S373 12 ns maximum. 

2. Change the values for tPHL from data inputs from 9 ns to 7 ns typical, and from 13 ns to 

12 ns maximum. 

'S473, 'S474 Delete the TENTATIVE DATA note at bottom of page. 

7-485 Functional block The line from Cn input is shown as an input to the NANO gate at the P output, but it 

diagram: 'S381 should not be connected to this gate. 

7-494 Recommended operating 1. Change count frequency maximum limit for the B input from 20 MHz to 12.5 MHz 

conditions: 'LS390, two places. 

'LS393 2. Change pulse width minimum limit for the B input high or low from 25 ns to 40 ns 

two places. 

Electrical characteristics: 1. Change I 1 H maximum limit for input A from 40 µA to 100 µA two places. 

'LS390, 'LS393 2. Change I 1 H maximum limit for input B from 80 µA to 200 µA two places. 

Delete TENTATIVE DATA note at bottom of the page. 

7-495 Switching characteristics: Change fmax for B input from 20 MHz to 12.5 MHz minimum, and from 30 MHz 

'LS390 to 20 MHz typical. 

Delete TENTATIVE DATA note at bottom of the page. • 7-497 Recommended operating 1. Change maximum clock frequency from 25 MHz to 30 MHz two places. 

conditions: 'LS395A 2. Change minimum width of clock pulse from 25 ns to 16 ns two places. 

3. Replace line for setup time with two lines as shown: 

MIN NOM MAX MIN NOM MAX UNIT 

Setup time, high-level Load/shift input 40 40 
or low-level data, tsu All other inputs 20 20 

ns 

7-501 Recommended operating 1. Change minimum setup time (Data) from 20 to 25 ns two places. 

conditions: 'LS398, 2. Change minimum setup time (Word select) from 25 to 45 ns two places. 

'LS399 

7-505 Electrical characteristics: Change VoH minimum limit from 3.65 V to 3.4 V for SN54S412 only. 

SN54S412 

7-507 thru Entire data sheet: Delete completely. 

7-513 SN74LS424 (TIM8224) 

7-514 SN74S428 (TIM8228), Delete TENTATIVE DATA SHEET note at bottom of page. 

SN74S438 (TIM8238) 

7-519 Typical application 1. At the control bus, the bottom label inside the bracket (from pin 27), change I/OR to I/OW. 

data 2. Delete "SN74LS424" from CLOCK GENERATOR DRIVER block. Leave TIM 8224. 
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7-524 Electrical characteristics: 1. Test conditions for V1K change 11 = -1 mA to 11 = -18 mA. 

'LS490 2. Change I 1H maximum limit for clock input from 40 µA to 100 µA two places. 

'LS490 Delete TENTATIVE DATA note at the bottom of the page. 

7-525 'LS490 Delete TENTATIVE DATA note at the bottom of the page. 

7-526 Description: 'LS670 Next-to-last sentence of next-to-last paragraph should start, "Up to 128 of these •.. 

7-528 Recommended operating For hold times change th(W) to th(D) and th(D) to th(W)· 

conditions: 'LS670 

7-529 Electrical characteristics: Test conditions for I 1 L add: VI = 0.4 V. 

'LS670 

8-7 Add an "A" suffix to each circuit type listed as shown below: 

54151A 

54LS73A 

54LS74A 

54LS76A 

54LS107A 

54LS109A 

54LS112A 

54LS113A 

54LS114A 

54LS160A 

54LS161A 

54LS162A 

54LS163A 

54LS169A 

54LS194A 

54LS195A 

54LS257A 

54LS258A 

Right-hand column: Delete 54LS124 and SN54LS168 

SN54LS124, SN54LS168 

8-8 Center column: Delete "CMOS" and the subheadings and thirty type numbers that follow them. 

4000A thru 4050A 
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CHIP CARRIER MECHANICAL DATA 

FN plastic chip carrier package 

A 

c 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an electrically 
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 0.050-inch centers. Leads require no additional cleaning or processing 
when used in soldered assembly. 

The following bipolar digital device families will be offered in these plastic chip carrier packages: Advanced Schottky 
and Advanced Low-Power Schottky, all bipolar PROMS, some Schottky and some Low-Power Schottky. 

Products in design will be offered in 44-lead (MS007 AB), 52-lead (MS007 AC). and 68-lead (MS007 AD) packages. 

INDEX DOT"""' INDEX CORNER 

0 
6.:~ :g:g~~: 3 CORNERS 

-6.:~ :g:g~~: 3 CORNERS 

FN PLASTIC CHIP CARRIER PACKAGE 

(28-terminal package shown) 

JEDEC 
NO.OF 

OUTLINE 

DESIGNATION* 
TERMINALS MIN 

20 
9,40 

(0.370) 

MS007AA 28 
11,94 

(0.470) 

A 

MAX 

10,41 

(0.410) 

12,95 

(0.510) 

B c 
MIN MAX MIN MAX 

8,64 9,14 6,35 6.48 

(0.340) (0.360) (0.250) (0.255) 

11,18 11,68 8,76 9,02 

(0.440) (0.460) (0.345) (0.355) 

*All dimensions and notes for the specified JEDEC outline apply. 

SEATING PLANE 

3 30 (0.130) ___ __.~ 

2,29 (0.090) 

1,14 (0.045) __ 
0,76 (0.030) 

1,27 (0.050) 
T.P. ]_ .......... ~---, 

L..=------. 

0,76 (0.030)J 
0,25 (0.010) 

NO Tl: lJir11oruio11s are in millimeters and (inches}. 
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CHIP CARRIER MECHANICAL DATA 

FC and FD ceramic chip carrier packages 

Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FC package has a single­

layer base with a ceramic lid and glass seal. The FD package has a three-layer base with either a metal lid and braze 

seal or a ceramic lid and glass seal, at the option of Texas Instruments. 

The packages are intended for surface mounting on solder lands on 0.050-inch centers. Terminals require no additional 

cleaning or processing when used in soldered assembly. 

The full-military-temperature-range versions of the following bipolar digital device families will be offered in these 

or similar ceramic chip carrier packages: Advanced Low-Power Schottky, PROMs and RAMs, and certain memory 

support functions (i.e., 'S225, 184A, 185, 284, 285 and 'LS630). 

Products in design will be offered in 44-terminal (MS004CD). 52-terminal (MS004CE). 68-terminal (MS004CF), and 

84-terminal (MS004CG) packages. 

FC AND FD CERAMIC CHIP CARRIER PACKAGE 

(28-terminal package shown) 

CERAMIC CHIP CARRIERS 

JED EC NUMBER 
OUTLINE OF A 

DESIGNATION* TERMINALS MIN MAX 

MS004CB 20 
8,687 9,093 

(0.342) (0.358) 

MS004CC 28 
11,227 11,633 
(0.442) (0.458) 

B 
MIN MAX 

7,798 9,093 
(0.307) (0.358) 
10,312 11,633 
(0.406) (0.458) 

*All dimensions and notes for the specified JED EC outline apply. 

1 40 (0.055) 
1, 14 (0.045) 

o,99 (0.039) I I 
0,84 (0.033)-, r-

1,02 (0.040) 
6 PLACES 
_j_ 

All dimensions are in millimeters and parenthetically in inches. 

FC 

r1 2.54(0.100) 
H-1.63 (0.064) 

FD 

~I 2.54 (0.1001 
r-+1,63 (0.064) 
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'ALSOO 
1. nc 
2. nc 

3. 1A 

4. 18 
5. 1Y 
6. 2A 
7. 28 
8. nc 

9. 2Y 
10. GNO 
11. 3Y 
12. nc 

13. 3A 

14. nc 

15. 38 
16. 4Y 
17. nc 

18. 4A 

19. 48 
20. Vee 

'ALS27 
1. 1A 
2. nc 
3. nc 

4. 18 
5. 2A 
6. 28 
7. 2e 
8. nc 

9. 2Y 
10. GNO 
11. nc 

12. 3Y 
13. nc 

14. nc 

15. 3A 
16. 38 
17. 3e 
18. lY 

19. le 

20. Vee 

'ALS01 
'ALS02 
1. nc 

2. lY 
3. nc 

4. lA 
5. 18 
6. 2Y 
7. 2A 
8. nc 

9. 28 
10. GNO 
11. 3A 
12. nc 

13. 38 

14. nc 

15. 3Y 
16. 4A 
17. 48 
18. nc 

19. 4Y 
20. Vee 

'ALS28 
1. nc 

2. 1Y 
3. nc 

4. 1A 
5. 18 
6. 2Y 
7. 2A 
8. nc 

9. 28 
10. GNO 
11. 3A 
12. nc 

13. 38 

14. nc 
15. 3Y 
16. 4A 
17. 48 
18. nc 

19. 4Y 
20. Vee 

nc - no lnturnal connection 

CHIP CARRIER TERMINAL ASSIGNMENT 
FOR ADVANCED NEW PRODUCTS 

'ALS03 
1. nc 

2. nc 

3. lA 

4. 18 
5. lY 
6. 2A 
7. 28 
8. nc 

9. 2Y 
10. GNO 
11. 3Y 
12. nc 

13. 3A 

14. nc 

15. 38 
16. 4Y 
17. nc 

18. 4A 

19. 48 
20. Vee 

'ALS30 
1. A 
2. 8 
3. nc 

4. e 
5. 0 
6. E 
7. F 
8. nc 

9. nc 
10. GNO 
11. nc 
12. y 
13. nc 

14. nc 

15. G 

16. H 
17. nc 

18. nc 

19. nc 

20. Vee 

'ALS04, 
'ALS05 
1. 1A 
2. nc 

3. nc 

4. lY 
5. 2A 
6. 2Y 
7. 3A 
8. nc 

9. 3Y 
10. GNO 
11. nc 
12. 4Y 
13. nc 

14. 4A 
15. 5Y 
16. 5A 
17. 6Y 
18. nc 

19. GA 
20. Vee 

'ALS32 
1. nc 

2. nc 
3. lA 

4. 18 
5. lY 
6. 2A 
7. 28 
8. nc 

9. 2Y 
10. GNO 
11. 3Y 
12. nc 

13. 3A 

14. nc 
15. 38 
16. 4Y 
17. nc 

18. 4A 

19. 48 

20. Vee 

'ALSOS, 
'ALS09 
1. nc 

2. nc 

3. lA 

4. 18 
5. lY 
6. 2A 
7. 28 
8. nc 

9. 2Y 
10. GNO 
11. 3Y 
12. nc 

13. 3A 

14. nc 

15. 38 
16. 4Y 
17. nc 

18. 4A 

19. 48 
20. Vee 

'ALS33 
1. nc 

2. lY 
3. nc 

4. 1A 
5. 18 
6. 2Y 
7. 2A 
8. nc 

9. 28 
10. GNO 
11. 3A 
12. nc 

13. 38 

14. nc 
15. 3Y 
16. 4A 
17. 48 
18. nc 

19. 4Y 
20. Vee 
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'ALS10, 
'ALS11, 
'ALS12, 
'ALS15 
1. 1A 
2. nc 

3. nc 

4. 18 
5. 2A 
6. 28 
7. 2e 
8. nc 

9. 2Y 
10. GND 
11. nc 
12. 3Y 
13. nc 

14. nc 

15. 3A 
16. 38 
17. 3e 
18. 1Y 

19. le 
20. Vee 

'ALS37, 
'ALS38 
1. nc 

2. nc 
3. lA 

4. 18 
5. lY 
6. 2A 
7. 28 
8. nc 

9. 2Y 
10. GND 
11. 3Y 
12. nc 

13. 3A 

14. nc 
15. 38 
16. 4Y 
17. nc 

18. 4A 

19. 48 
20. Vee 

'ALS20, 
'ALS21, 
'ALS22 
1. nc 
2. nc 

3. lA 

4. nc 

5. 18 
6. 1e 
7. 10 
8. nc 

9. lY 
10. GNO 
11. nc 
12. 2Y 
13. nc 

14. nc 

15. 2A 
16. 28 
17. 2e 
18. nc 

19. 20 
20. Vee 

'ALS40 
1. nc 

2. nc 
3. lA 

4. nc 
5. 18 
6. le 
7. 1D 
8. nc 

9. lY 
10. GNO 
11. nc 

12. 2Y 
13. nc 

14. nc 
15. 2A 
16. 28 
17. 2e 
18. nc 

19. 2D 
20. Vee 
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CHIP CARRIER TERMINAL ASSIGNMENT 
FOR ADVANCED NEW PRODUCTS 

'ALS74 
1. nc 
2. 1CLR 
3. 10 

4. nc 
5. 1CLK 
6. 1P'RE 
7. 10 
8. nc 

9. 10: 
10. GNO 
11. 20: 
12. 20 
13. nc 

14. nc 
15. 2PRE 
16. 2CLK 
17. 2D 
18. nc 

19. 2CLR 
20. Vee 

'ALS574 
1. oc 
2. 10 
3. 2D 

4. 3D 
I 5. 4D 

6. 50 
7. 6D 
8. 7D 

9. 8D 
10. GNO 
11. CLK 
12. 80 
13. 70 

14. 60 
15. 50 
16. 40 
17. 30 
18. 20 

19. 1Q 

20. Vee 

'ALS109 
1. nc 
2. 1CLR 
3. 1J 

4. 1i< 
5. 1CLK 
6. 1PRE 
7. 10 
8. nc 

9. 10 
10. GND 
11. 20 
12. 20 
13. nc 

14. nc 
15. 2PRE 
16. 2CLK 
11. 2i< 
18. 2J 

19. 2CLR 

20. vcc 

'ALS576 
1. oe 
2. 10 
3. 2D 

4. 3D 
5. 4D 
6. SD 
7. 6D 
8. 70 

9. 8D 
10. GND 
11. CLK 
12. 80 
13. 70 

14. 60 
15. 50 
16. 40 
17. 30 
18. 20 

19. 10 

20. Vee 

nc - no internal connection 

'ALS112 
1. 1CLK 
2. 1K 
3. 1J 

4. nc 
5. 1PRE 
6. 10 
7. 10 
8. nc 

9. 20 
10. GND 
11. 2Q 
12. nc 
13. 2PRE 

14. 2J 
15. 2K 
16. 2CLK 
17. 2CLR 
18. nc 

19. 1CLR 
20. Vee 

'ALS580 
1. oc 
2. 1D 
3. 20 

4. 30 
5. 40 
6. 5D 
7. 60 
8. 70 

9. 80 
10. GND 
11. ENC 
12. 80 
13. 70 

14. 6Q 
15. 5Q 
16. 40 
17. 30 
18. 20 

19. 16 
20. Vee 

'ALS113 
1. nc 
2. 1CLK 
3. nc 

4. 1K 
5: 1J 
6. 1PRE 
7. 10 
8. nc 

9. 10 
10. GND 
11. 26 
12. 20 
13. nc 

14. nc 
15. 2PRE 
16. 2J 
17. 2K 
18. nc 

19. 2eLK 

20. Vee 

'ALS873 
1. 1CLR 
2. 10C 
3. 101 
4. 1D2 

5. nc 
6. nc 
7. 103 
8. 104 
9. 201 

10. 202 
11. 203 

12. 204 
13. 20C 
14. GNO 
15. 2CLR 
16. EN2C 
17. 204 
18. 203 

19. nc 
20. nc 
21. 202 
22. 201 
23. 104 
24. 103 
25. 102 

26. 101 
27. EN1C 

28. Vee 

'ALS114 
1. nc 
2. CLR 
3. nc 

4. 1K 
5. 1J 
6. 1PRE 
7. 10 
8. nc 

9. 10 
10. GNO 
11. 26 
12. 20 
13. nc 

14. nc 
15. 2PRE 
16. 2J 
17. 2K 
18. nc 

19. eLK 
20. Vee 

'ALS874 
1. 1CLR 
2. 10C 
3. 101 
4. 102 

5. nc 
6. nc 
7. 103 
8. 104 
9. 201 

10. 202 
11. 203 

12. 204 
13. 20C 
14. GNO 
15. 2CLR 
16. 2CLK 
17. 204 
18. 203 

19. nc 
20. nc 
21. 202 
22. 201 
23. 104 
24. 103 
25. 102 

26. 101 
27. 1CLK 
28. Vee 
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'ALS133 'ALS573 
1. A 1. oe 
2. B 2. 10 
3. nc 3. 20 

4. c 4. 30 
5. D 5. 40 
6. E 6. 50 
7. F 7. 60 
8. nc 8. 70 

9. G 9. SD 
10. GNO 10. GNO 
11. y 11. ENC 
12. H 12. 80 
13. nc 13. 70 

14. I 14. 60 
15. J 15. 50 
16. K 16. 40 
17. L 17. 30 
18. nc 18. 20 

19. M 19. 10 

20. Vee 20. Vee 

'ALS876 'ALSBBO 
1. 1PRE 1. 1PRE 
2. 10C 2. 10C 
3. 1D1 3. 101 
4. 102 4. 102 

5. nc 5. nc 
6. nc 6. nc 
7. 103 7. 103 
8. 1D4 8. 104 
9. 201 9. 201 

10. 202 10. 202 
11. 203 11. 203 

12. 204 12. 204 
13. 20C 13. 20e 
14. GNO 14. GNO 
15. 2PRE 15. 2PRE 
16. 2CLK 16. EN2e 
17. 204 17. 204 
18. 203 18. 26:3 

19. nc 19. nc 

20. nc 20. nc 
21. 202 21. 202 
22. 201 22. 251 
23. 104 23. 104 
24. 153 24. 103 
25. 102 25. 102 

26. 101 26. 101 
27. 1CLK 27. EN1C 

28. Vee 28. Vee 



CHIP CARRIER TERMINAL ASSIGNMENT 
FOR ADVANCED NEW PRODUCTS 

'AS804, 
'AS805, 

'ASSOO, 'AS808, 
'ALS1000 'ALS1002 'ALS1003 'ALS1020 'AS181 'AS802 'AS832 

1. nc 1. nc 1. nc 1. nc 1. BO 1. 1A 1. 1A 
2. nc 2. 1Y 2. nc 2. nc 2. AO 2. 2A 2. 1B 

3. 1A 3. nc 3. 1A 3. 1A 3. S3 3. 2B 3. 1Y 

4. 1B 4. 1A 4. 1B 4. 
4. nc 

4. 2e 4. 2A nc 
5. 1Y 5. 1B S.· 1Y 5. 1B 

S. nc 
s. 20 s. 2B 

s. 2A S. 1Y S. 2A s. 1e 
S. S2 

S. 3A s. 2Y 

7. 2B 7. 2A 7. 28 7. 1D 
7. S1 

7. 3B 7. 3A 

8. nc 8. nc 8. nc 8. nc 
8. so 8. 3e 8. 3B 

9. 2Y 9. 2B 9. 2Y 9. 1Y 9. en 9. 30 9. 3Y 

10. GNO 10. GNO 10. GNO 10. GNO 10. M 10. GND 10. GNO 

11. 3Y 11. 3A 11. 3Y 11. nc 11. Fa 11. 3Z 11. 4Y 

12. nc 12. nc 12. nc 12. 2Y 
12. "F1 

12. 3Y 12. 4A 

13. 3A 13. 38 13. 3A 13. nc 13. 'F2 
13. 2Z 13. 4B 

14. nc 14. nc 14. nc 14. nc 14. GNO 14. 2Y 14. SY 

15. 3B 15. 3Y 1S. 3B 1S. 2A lS. F3 1S. 1Z 1S. SA 

lS. 4Y lS. 4A 1S. 4Y 1S. 2B lS. A=B 16. 1Y 1S. SB 

17. nc 17. 48 17. nc 17. 2e 17. nc 17. 18 17. SY 

18. 4A 18. nc 18. 4A 18. nc 18. nc 18. 1e 18. SA 

19. 4B 19. 4Y 19. 4B 19. 20 19. p 19. 10 19. SB 

20. Vee 20. Vee 20. Vee 20. Vee 20. en+4 20. Vee 20. Vee 
21. "G 
22. 83 
23. A3 
24. 82 
2s. "A2 

26. 61 
21. :A1 
28. Vee 

• 

nc - no lntornal connection 
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CHIP CARRIER TERMINAL ASSIGNMENT 
FOR ADVANCED NEW PRODUCTS 

'AS867, 
'AS857 'AS869 'AS870 'AS8:'1 'AS873 'AS874 'AS876 
1. so 1. so 1. ~o 1. OA1 1. 1CL'R 1. 1C"rn 1. 1 J5"RE 
2. 1A 2. S1 2. 1AO 2. OA2 2. 10C 2. 10C 2. 10C 

3. 18 3. A 3. 1A1 3. so 3. 101 3. 101 3. 101 

4. 1Y 4. 8 4. 1A2 4. 1AO 4. 102 4. 102 4. 102 

5. nc 5. nc 5. nc 5. 1A1 5. nc 5. nc 5. nc 

6. nc 6. nc 6. nc 6. 1A2 6. nc 6. nc 6. nc 

7. 2A 7. c 7. 1A3 7. 1A3 7. 103 7. 103 7. 103 

8. 28 8. 0 8. 1R/W 8. 1R/W 8. 104 8. 104 8. 104 

9. 2Y 9. E 9. S2 9. S2 9. 201 9. 201 9. 201 

10. 3A 10. F 10. OQA1 10. QA1 10. 202 10. 202 10. 202 

11. 38 11. G 11. OQA2 11. QA2 11. 203 11. 203 11. 203 

12. 3Y 12. H 12. OQA3 12. QA3 12. 204 12. 204 12. 204 

13. OPZ 13. ENT 13. OQA4 13. QA4 13. 20C 13. 20C 13. 20C 

14. GNO 14. GNO 14. GNO 14. GNO 14. GNO 14. GNO 14. GNO 

15. Tic 15. RCO 15. OQB1 15. OQB1 15. 2CLR 15. 2CCT! 15. 2!5RE 

16. 4Y 16. CLK 16. OQB2 16. OQB2 16. EN2C 16. 2CLK 16. 2CLK 

p. 48 17. QH 17. OQB3 17. OQB3 17. 2Q4 17. 2Q4 17. 204 

18. 4A 18. QG 18. 0084 18. OQB4 18. 2Q3 18. 2Q3 18. 203 

19. nc 19. nc 19. nc 19. S3 19. nc 19. nc 19. nc 

20. nc 20. nc 20. nc 20. 2R/W 20. nc 20. nc 20. nc 

21. 5Y 21. QF 21. S3 21. 2AO 21. 2Q2 21. 2Q2 21. 202 

22. 58 22. QE 22. 2RiW 22. 2A1 22. 2Q1 22. 2Q1 22. 201 

23. 5A 23. QO 23. 2AO 23. 2A2 23. 1Q4 23. 1Q4 23. 104 

24. 6Y 24. QC 24. 2A1 24. 2A3 24. 1Q3 24. 1Q3 24. 103 

25. 6B 25. QB 25. 2A2 25. S1 25. 1Q2 25. 1Q2 25. 1°02 

26. 6A 26. QA 26. 2A3 26. OA3 26. 1Q1 26. 1Q1 26. 101 

27. S1 27. ENP 27. S1 27. OA4 27. EN1C 27. 1CLK 27. 1CLK 

28. Vee 28. Vee 28. Vee 28. Vee 28. Vee 28. Vee 28. Vee 

nc - no internal connection 
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CHIP CARRIER TERMINAL ASSIGNMENT 
FOR ADVANCED NEW PRODUCTS 

'AS877 'AS880 'AS881 'AS882 'AS88S 'AS894 

1. so 1. 1P~ 1. BO 1. Cn 1. M 1. so 
2. S1 2. 10C 2. AO 2. GO 2. P <Qin 2. S1 

3. S2 3. 1D1 3. S3 3. PO 3. P > Oin 3. S2 

4. OOA1 4. 102 4. nc 4. 'G1 4. 07 4. S3 

s. nc s. nc s. nc s. nc s. nc S. nc 

G. nc G. nc G. S2 G. nc G. nc G. nc 

7. DOA2 7. 103 7. S1 7. P'1 7. QG 7. A 

8. DOA3 8. 1D4 8. so 8. Cn+8 8. as 8. B 

9. OOA4 9. 2D1 9. Cn 9. G2 9. 04 9. c 
10. OOA5 10. 202 10. M 10. "P2 10. 03 10. D 

11. DOAG 11. 203 11. FO 11. G3 11. 02 11. RI/LO 

12. DOA7 12. 204 12. 'F1 12. P3 12. 01 12. CO/Al 

13. DOA8 13. 20c 13. 'F2 13. Cn+1G 13. QO 13. DO/Bl 

14. GND 14. GND 14. GND 14. GND 14. GND 14. GND 

1S. 08 1S. 2PR'E 15. F3 15. 'G4 15. P > Oout 15. OD 

1G. DOB8 1G. EN2C 1G. A=B 1G. P4 1G. P < Oout 1G. QC 

17. DOB7 17. 204 17. nc 17. GS 17. PO 17. QB 

18. DOBG 18. 203 18. nc 18. PS 18. P1 18. QA 

19. nc 19. nc 19. p 19. nc 19. nc 19. nc 

20. nc 20. nc 20. Cn+4 20. nc 20. nc 20. nc 

21. DOBS 21. 202 21. G 21. Cn+24 21. P2 21. AO/Cl 

22. DOB4 22. 201 22. 83 22. GG 22. P3 22. BO/DI 

23. OOB3 23. 104 23. A3 23. PG 23. P4 23. LI/RO 

24. DOB2 24. 103 24. 82 24. G7 24. PS 24. oc 
2S. DOB1 25. 102 2S. A2 25. 'P1 2S. PG 2S. CLR 

2G. D1 2G. 101 2G. 81 2G. Cn+32 2G. P7 26. OV/Z 

27. CLK 27. EN1C 27. :A1 27. nc 27. LENC 27. CLK 

28. Vee 28. Vee 28. Vee 28. Vee 28. Vee 28. Vee 

• 

nc - no internal connection 
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378 

PLANNED NEW PRODUCTS 

The following is a list of Advanced Low-Power Schottky and Advanced Schottky products that have been identified 
for introduction in the near future. 

'ALS86 
'ALS138 
'ALS139 
'ALS151 
'ALS153 
'ALS157 
'ALS158 
'ALS160 
'ALS161 
'ALS162 
'ALS163 
'ALS168 
'ALS169 
'ALS174 
'ALS175 
'ALS190 
'ALS191 
'ALS192 
'ALS193 
'ALS240 
'ALS241 
'ALS242 
'ALS243 
'ALS244 
'ALS251 
'ALS253 
'ALS257 
'ALS258 
'ALS259 
'ALS273 
'ALS299 
'ALS323 
'ALS352 
'ALS353 
'ALS465 
'ALS466 
'ALS467 
'ALS468 
'ALS521 
'ALS538 
'ALS539 
'ALS540 
'ALS541 
'ALS560 
'ALS561 
'ALS568 
'ALS569 

Quad 2-input exclusive-OR gates 
3- to 8-line decoders/demultiplexers 
Dual 2- to 4-line decoders/multiplexers 
1- of 8-line data selectors/multiplexers 
Dual 1- of 4-line data selectors/multiplexers 
Quad 1- of 2-line data selectors/multiplexers 
Quad 1- of 2-line data selectors/multiplexers 
Synchronous 4-bit counters, decade, direct clear 
Synchronous 4-bit counters, binary, direct clear 
Fully synchronous 4-bit counters, decade 
Fully synchronous 4-bit counters, binary 
Synchronous 4-bit up/down counters, decade 
Synchronous 4-bit up/down counters, binary 
Hex D-type flip-flops 
Quad D-type flip-flops 
Synchronous 4-bit up/down counters, decade 
Synchronous 4-bit up/down counters, binary 
Synchronous 4-bit up/down counters, decade 
Synchronous 4-bit up/down counters, binary 
Octal inverting bus-line drivers 
Octal bus-line drivers 
Quad inverting bus transceivers 
Quad bus transceivers 
Octal bus-line drivers 
1- of 8-line data selectors/multiplexers, 3-state 
Dual 1- of 4-line data selectors/multiplexers, 3-state 
Quad 1- of 2-line data selectors/multiplexers, 3-state 
Quad 1- of 2-line data selectors/multiplexers, 3-state 
8-bit addressable latches 
Octal D-type flip-flops 
Octal shift/storage registers, 3-state 
Octal shift/storage registers, sync. clear, 3-state 
Dual 4- to 1-line inverting data selectors/multiplexers 
Dual 4- to 1-line data selectors/multiplexers, 3-state, inverting 
Octal buffers, 3-state 
Octal buffers, inverting, 3-state 
Octal buffers, 3-state 
Octal buffers, inverting, 3-state 
Octal comparators 
1- of 8-line decoders, 3-state 
Dual 1- of 4-line decoders, 3-state 
Octal inverting bus-line drivers, 3-state 
Octal bus-line drivers, 3-state 
4-bit decade counters, 3-state 
4-bit binary counters, 3-state 
4-bit decade up/down counters, 3-state 
4-bit binary up/down counters, 3-state 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



'ALS620 
'ALS621 
'ALS622 
'ALS623 
'ALS632 
'ALS638 
'ALS639 
'ALS640 
'ALS641 
'ALS642 
'ALS643 
'ALS644 
'ALS645 
'ALS857 
'ALS1008 
'ALS1010 
'ALS1011 
'ALS1032 
'ALS1240 
'ALS1241 
'ALS1242 
'ALS1243 
'ALS1244 
'ALS1616 
'ALS1620 
'ALS1621 
'ALS1622 
'ALS1623 
'ALS1638 
'ALS1639 
'ALS1640 
'ALS1641 
'ALS1642 
'ALS1643 
'ALS1644 
'ALS1645 
'AS74 
'AS109 
'AS112 
'AS113 
'AS114 
'AS151 
'AS153 
'AS160 
'AS161 
'AS162 
'AS163 
'AS168 
'AS169 
'AS174 

PLANNED NEW PRODUCTS 

Inverting octal bus transceivers, dual enable, 3-state 
Octal bus transceivers, dual enable, open-collector 
Inverting octal bus transceivers, dual enable, open-collector 
Octal bus transceivers, dual enable, 3-state 
32-bit error detection and correction circuits with internal diagnostics 
Inverting octal bus transceivers, 3-state and open-collector 
Octal bus transceivers, 3-state and open-collector 
Inverting octal bus transceivers, 3-state 
Octal bus transceivers, open-collector 
Inverting octal bus transceivers, open-collector 
Inverting/true octal bus transceivers, 3-state 
Inverting/true octal bus transceivers, open-collector 
Octal bus transceivers, 3-state 
6-line universal multiplexers, 3-state 
Quad 2-input AND gates 
Triple 3-input NAND gates 
Triple 3-input NANO gates 
Quad 2-input OR gates 
Low-power 'ALS240 
Low-power 'ALS241 
Low-power 'ALS242 
Low-power 'ALS243 
Low-power 'ALS244 
16-by-16 parallel multipliers 
Low-power 'ALS620 
Low-power 'ALS621 
Low-power 'ALS622 
Low-power 'ALS623 
Low-power 'ALS638 
Low-power 'ALS639 
Low-power 'ALS640 
Low-power 'ALS641 
Low-power 'ALS642 
Low-power 'ALS643 
Low-power 'ALS644 
Low-power 'ALS645 
Dual D-type flip-flops 
Dual J-K flip-flops 
Dual J-K flip-flops 
Dual J-K flip-flops 
Dual J-K flip-flops 
1- of 8-line data selectors/multiplexers 
Dual 1- of 4-line data selectors/multiplexers 
Synchronous 4-bit counters, decade, direct clear 
Synchronous 4-bit counters, binary, direct clear 
Fully synchronous 4-bit counters, decade 
Fully synchronous 4-bit counters, binary 
Synchronous 4-bit up/down counters, decade 
Synchronous 4-bit up/down counters, binary 
Hex D-type flip-flops 
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PLANNED NEW PRODUCTS 

'AS175 
'AS240 
'AS241 
'AS242 
'AS243 
'AS244 
'AS251 
'AS253 
'AS280 
'AS373 
'AS374 
'AS533 
'AS534 
'AS573 
'AS574 
'AS576 
'AS580 

Quad D-type flip-flops 
Inverting octal bus-line drivers, 3-state 
Octal bus-line drivers, 3-state 
Quad inverting bus transceivers 
Quad bus transceivers 
Octal bus-line drivers, 3-state 
1- of 8-line data selector/multiplexer, 3-state 
Dual 1- of 4-line data selectors/multiplexers, 3-state 
9-bit odd/even parity generators/checkers 
Octal transparent latches, 3-state 
Octal D-type flip-flops, 3-state 
Octal inverting transparent latches, 3-state 
Octal inverting transparent flip-flops, 3-state 
Octal transparent latches, 3-state 
Octal D-type edge-triggered flip-flops, 3-state 
Octal inverting D-type edge-triggered flip-flops, 3-state 
Octal inverting transparent latches, 3-state 
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TI Worldvvide Sales Of fices 

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

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

CALIFORNIA: El Segundo, 831 S Douglas S1 . El Segundo CA 
90245. (213) 973-2571: Irvine, 17620 Fitch. Irvine. CA 92714 
~14) 545-5210: Sacramento, 1900 Point Wes1 Way. Su11e 171. 

R~g~~mA~~to · iu~t~ 5J 15s~~1 g~e~~9 -t~2 12~~3 D/m; ~j§39¥~t 
~~8~f'i~~8j ~3:~~490064 776 Palomar Ave Sunnyvale CA 

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 . Su11e 232. Clear­
water. FL 33515. (813) 325-1861. Ft. Lauderdale. 2765 NW 
62nd St . Ft Lauderdale. FL 33909. (305) 973-8502: Winter 
Park, 1850 Lee Rd . Suite t15. Winter Park. FL 32789. (305) 
644-3535 

GEORGIA: Atlanta. 3300 Northeast Expy Building 9. Atlanta 
GA 30341. (4041 452-4600 

~e~~~~ISiL ~~ii~toM)i3~ci~29w W Algonquin Arlington 

INDIANA: Ft. Wayne, 2020 Inwood Dr. Ft. Wayne. IN 46805 

i~~~Jn!~~j 1~171~ 1i~~,"af3~~)·2~~!M5 Lynhurst. Suite J-400 

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

AUSTRALIA, Texas Instruments Australia Ltd. Unit 1A. 5 By­
field St. PO Box 106. North Ryde. N.S.W. 2113. Sydney, 
Australia. 02-887-1122. 6th floor. 60 Albert Road. South 
Melbourne. 3004. V1ctor1a. Australia. 699-5788 

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

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

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

DENMARK, Texas Instruments AID Marielundvej 46E. 2730 
Herlev. Denmark. 02-917400 

FINLAND, Texas Instruments Finland OY: Fressenkatu 6. P.L 
917. 00101Helsinki10. Finland. 80-408300 

FRANCE, Texas Instruments France: La Boursidiere. Bat. A. 
R.N. 186. 92350 Le Plessis Robinson. France. 01-6302343: 
31 Quai Rambaud. 69002 Lyon, France, 078-373585: 1. Av 
de la Chartreuse. 38240 Meylan. France. 076-904574: 9, 
Place de Bretange. 35000 Rennes, France. 099-795481: 

MARYLAND: Baltimore 1 Rutherford Pl 7133 Rutherford Rd . 
Baltimore. MD 21207. 1301) 944-8600 

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

MICHIGAN: Southfield, Central Park Plaza. 26211 Central Park 
Blvd . Suite 215. Southfield. Ml 48076. (313) 353-0830 

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

MISSOURI: Kansas City, 8080 Ward Pkwy. Kansas City. MO 

~~1~bri~~16~t 5f ;;~;o~ 0sbU1uii31 ~118~J9~is6~ne. Industrial 

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

~~~q~EX~~o~ 7~11~u~~ir5~ui65~~~~ 1 Alice NSE. Suite E. Albu-

NEW YORK: East Syracuse. 6700 Old CGllamer Rd . East Syr­
acuse. NY 13057. (315) 463-9291: Endicott. 112 Nanticoke 
Ave. PO Box 618. Endicott. NY 13760. (607) 754-3900: 
Melville. 1 Huntington Quadran~le. Suite 3C10. PO Box 2936. 

~v~v.111 ~o~~h~~~6~ie(~W i~i~1. 0f91~)u2nWos~~io0c1h~~tuet~ 
1210 Jefferson Rd Rochester. NY 14623. (716) 424-5400 

NORTH CAROLINA: Charlotte, 8 Woodlawn Green. Woodlawn 
Rd Charlot1e. NC 28210. (704) 527-0930 

OHIO: Beachwood. 23408 Commerce Park Rd .. Beachwood. 

~i~d!~ ;lv~ . i5~~lo~6t;~~o5~3~am~1· 2~8~~~1H Bldg 4124 

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

GERMANY, Texas Instruments Deutschland GmbH Kurfuer­
stendamm 146. 1000 Berlin 31. Germany, 030-8927013: Ill 
Hagen 43. Frankfur1er Allee 6-8. 6236 Eschborn. Germany. 
06196-43074: 4300 Essen. Germany, 0201-233551; W1n­
terhuder Weg 8. 2000 Hamburg 76. Germany: 040-2201154: 
Haggertystrasse 1. 8050 Freising, Germany, 08161-801. 
Riethorst 4. 3000 Hanover 51. Germany, 0511-648021; Ara­
bellastrasse 13-15. 8000 Munich 81. Germany. 089-92341. 
Marientorgraben 3-5. 8500 Nuernberg. Germany, 0911-
22877: Krefelderstrasse 11-15. 7000 Stuttgart 50. Germany. 
0711-547001 

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

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

JAPAN, Texas Instruments Asia Ltd: Aoyama Tower Bldg . 4. 
5, & 6F. 24-15 Minami Aoyama. 2-Chome, Minafo-Ku .. 
Tokyo. Japan 107. 03-402-6171 

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

OKLAHOMA: Tulsa. 3105 E Skelly Dr. Suite 512. Tulsa. OK 
74105. (918) 749-9547 

OREGON: Beaverton. 6700 SW 105th St . Suite 110. Beaver-
1on. OR 97005. (503) 643-6758 

PENNSYLVANIA: Fl. Washington. 575 Virg1n1a Dr. Ft Wash-
ington. PA 19034. (215) 643-6450 · 

TENNESSEE: Johnson City, PO Drawer 1255. Erwin Hwy 
Johnson City. TN 37601. (615) 461-2129 

TEXAS: Austin, 12501 Research Bldg. PO Box 2909. Austin. 
TX 78723. j512) 250-7655: Dallas, PO Box 225012. Dallas. 
TX 75265. 214) 995-6531: Houston, 9000 Southwest Frwy. 
Suite 400. ouston. TX 77036. (713) 778-6592 

UTAH: Salt Lake City, 3672 West 2100 Sou1h. Sal1 Lake City UT 
84120. (801) 973-6310 

VIRGINIA: Fairfax, 3001 Prosperity. Fairfax. VA 22031. (703) 
849-1400. Midlothian. 13711 Sutler's Mill Circle. M1dloth1an 
VA 23113. 1804) 744-1007 

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

CANADA: Ottawa, 436 McClaren St . Ottawa. Canada 
K2POM8. (613) 233-1177: Richmond Hill, 280 Centre St E . 

r~~~:~dV1~~I S~4 C~aBu1re~n~~~0be~a~~i~ i~1n6i g:~~~~8~w~t 
St Laurent. Quebec. Canada H4SIR7. (514) 334-3635 K 

MEXICO, Texas Instruments de Mex;co S.A Pon1ente 116 
#489. Col. Industrial Valle10. Mexico City 15. D F .. Mexico 
905-567 -9200 

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

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

PORTUGAL, Texas Instruments Equ1pamento Electron1co 
LOA: Rua Eng. Frederico Ulrich. 2650 Morena Da Maia. 
Douro. Portugal. 948-1003 

SINGAPORE, Texas Instruments Asia Ltd P 0 Box 2093. 
990 Bendemeer Rd .. Singapore 1. Republic of Singapore 
65-2581122 

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

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

TAIWAN, Texas Instruments Taiwan Ltd. 10th floor. Fu Sh1ng 
Bldg .. 71 Sung-Kiang Rd . Taipei. Taiwan. Republic of 
China 

UNITED KINGDOM, Texas Instruments Ltd Manton Lane. 
Bedford. England MK417PU. 0234-67466 E 

TEXAS INSTRUMENTS 
INCORPORATED 381 
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