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SECTION 13. OUTLINE DRAWING 

JED E C "M 0" D RAW I N G NOT E S 

IN DRAWING NUMBER 
SEQUENCE 

1. Refer to rules for dimensioning axial lead product outlines. 

2. Refer to rules for dimensioning peripherial-lead outlines. 

3. Leads within .005 radius of true position (TP) at gauge plane with maximum material 
condition and unit installed. 

4. Leads within .003 or .007 radius of true position (TP) at gauge plane with maximum 
material condition. 

5. Apply in zone measured .000 to .030 when unit installed. Leads within .005 radius of 
(TP) ~t gauge plane with maximum material condition. 

6. Applies to spread leads prior to installation. 

7. Dimension .016 to .019 applies between dimensions .000 to .050 and .250 to .500. 
Dimension .016 to .021 applies between dimensions .250 to .500 and .500 from seating 
plane. Diameter is uncontrolled in dimension .000 to .050 and beyond dimension .500. 

8. Measured from maximum diameter of device. 

9. These dimensions determine a zone within which all body and lead irregularities lie. 

10. Body stand off four places, spherical radius on seating surface. Terminal lead stand 
offs omitted. 

11. The body stand off group is centered on the module and the stand offs shall be within 
a .010 radius of their TP measured at gauge plane. 

12. Mechanical index. 

13. Radius three sides. 

14. Draft four sides. 

15. Either numeric or Alpha-numeric terminal lead designation system may be used for this 
outline. Alpha-numeric system is preferred. 

16. Terminal lead stand off, four places. Centered on pin within .006. Body stand offs 
omitted. 

17. Contour within dotted outline optional. 

18. The dimension .016 to .019 applies between the dimensions .025 max and .070 min. 
Diameter is uncontrolled within the .025 dimension. 

19. When base of body is to be attached to heat sink, terminal lead stand offs are not 
required and Dim. B equals O. When Dim. B equals 0, the leads emerge from the body 
with the D dim. and reduce to the C dim. above the seating plane. 

20. Contour optional. 

21. Pin spacing is .100 TP except for outer most rows where spacing is 1.5x.l00 TP. 
(For example - spacing between pin #64 and #1 is .150 TP, where as spacing between 
pin #1 and #2 and #3, etc. is .100 TP.) 

22. Typical all sides. 

23. Terminal lead shall be within .203 mm radius of their TP measured at gauge plane. 

24. Visual index position relates to JEDEC outline TO-69. Visual index located within 
index area is preferred. 

25. Distance Oetween lead centerlines. 

" D.A. T. A. ~ 
~ 
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,. rr 

JEDEC TO DRAWING NOTES 

1. Maximum number of leads omitted in this outline, Three (3). The number and position of 
present are indicated in the product registration. Outline designation determined by the 
location and minimum angular spacing of any two adjacent leads. 

2. (All leads) Diameter is uncontrolled to .050 from seating plane and beyond minimum 
tolerance of lead length (1.5 or .5) from seating plane. Dim. A applies between .050 
and .250 from seatin5 plane. Dim. B applies between .250 and minimum tolerance of 
lead length from seating plane. 

3. Measured from maximum diameter of the actual device. 

4. Leads having maximum diameter .019 (.483MM) mea~red in gaging plane .054 (1.37MM) -
.001 (.025MM) - .000 (.OOMM) below the seating plane of the product shall 'be within 
.007 (.178MM) of their true position relative to a maximum width tab. 

5. The product may be measured by direct methods or by gage. 

6. Tab centerline. 

7. Lead dimensions uncontrolled in this zone to allow for body and lead finish irregularities. 

8. Leads missing from their deSignated pOSitions shall also be counted when numbering leads 
for specific applications. 

9. Spacing and angle of the end leads at the point of emergence of body is not controlled. 

10. Leads spacing shall be measured within .030 (.762MM) from the point of emergence from the 
body or, as in the case of end lead, from the point where the extension of the body outline 
intersects the end leads. 

11. Mechanical index, optional. 

12. Maximum number of leads omitted in this outline, One (1). The number and pOSition of leads 
actually present are indicated in the product registration. Outline designation determined 
by the location and minimum angular spacing of any two adjacent leads. 

13. Irregularity in body outline not controlled in this zone. 

14. Maximum number of leads omitted in this outline, None (0). The number and position of leads 
actually present are indicated in the product registration. OUtline designation determined 
by the location and minimum angular or linear spacing of any two adjacent leads. 

15. Overall installed width. 

16. Index to be visible from top, this end only. 

17. Lead transition geometry from .015/.023 to .030/.070 optional on body side of seating plane. 

18. Installed position of lead centers. 

19. (All leads) .016/.019 applies between .050 max. and .250 min. .016/.021 applies between 
.250 min. and .500 (12.70MM) from reference plane. Diameter is uncontrolled in .050 max. 
and beyond .500 (12.70MM) from reference plane. 

20. Contour of package beyond this zone optional, but must be confined with .310/.330 and 
.120/.240. 

21. Contour and orientation of fixed terminal lugs are undefined. 

22. The body and terminals of the deVice, with the exception of the extended lug length .650 max 
and .575 max, lies within the cylinder defined by 1.227 max. and length 1.810 max. 

23. A chamfer (or undercut) on one or both ends of the hexagonal portions is optional. 

24. Length of incomplete or undercut threads of dim .. 425 min and .499 max. 

25. Pitch dia. of 1/2-20UNF-2A (coated) threads (ASA Bl.1-1960) . 

26. Minimum flat. 

27. This Z0ne is controlled for automatic handling. The variation in actual diameter within the 
zone shall not exceed .010 in. 

28. (Three leads) Dimension .016 min. and .019 max. applies between .050 max. and .250 min. 
Dimension .016 min. and .021 max. applies between .250 min. and 1.5 in. from seating plane. 
Diameter is uncontrolled in .050 max. and beyond 1.5 in. from seating plane. 

29. Three Leads. 

" D.A.T.A. ALL DIMENSIONS IN INCHES 



ZB NOTES TIlE fOLlOWIIIC OUTUIIES APPLY: 

CIRCUIT FLAT MODULES 
ZBNo. BOARDS CANS PACKS 

5 See below 

5a See below 
--

26 M-18a 
M-18b 

165 
- -~-

TO-86 
TO-88 

5 - Available in TO-89 Outline with a different lead numbering system. The basic package 
is available with such handling co'nveniences as formed leads, added insulator, 

mech-pack carrier, or any combination of these. See ZB6 for ordering details. 

TO-89 Lead Designations 2 3 4 5 6 7 8 9 10 

Lead Number System Used 6 7 8 9 10 5 4 3 2 

5a - Standard TO-89 Outline with above handling conveniences. 

ORDERING INSTRUCTIONS: 

NO MECH-PAK CARRIER MECH-PAK CARRIER 
Carrier (TO-84 or TO-89) Carrier (FP-40) 

Lead Length 0.185 inch Not Applicable 

Formed Leads No No Yes Yes No No Yes Yes 

Insulators No Yes No Yes No Yes No Yes 

Ordering Suffix None --6 --7 --1 --2 --3 --4 --5 

~ D.A. T.A. 



ALGG - AEG-TELEFUNKEN 
Zip Code Telephone No. Telex 

Postfach 1042, D 7100 Heilbronn, Germany ................................................................. 07131-8821 728746 

DIC - DICKSON ELECTRONICS CORPORATION 
Zip Code Telephone No. Telex 

A MEMBER OF THE SIEMENS GROUP 
8700 East Thomas Road, (P.O. Box 1390) Scottsdale, Arizona ......................................... 85252 

DTC - DATA TECHNOLOGY CORPORATION 

602-947-2231 667-406 
TWX 
910-950-1292 

Zip Code Telephone No. TWX 
2700 Fairview Road, Santa Ana, California ................................................................... 92704 714-546-7160 910-595-1570 

ARIZONA .................. Phoenix ................. Zeus, Inc. .. ....................................... 85004 602-253-6104 910-951-1362 
546 East Portland 

Telex 
CALI FORNIA ............ Los Angeles .......... : Basic Systems ..................................... 90019 213-938-2833 673-252 

5021ASan Vicente Blvd. 714-993-4620 

Mountain View ....... Product Data of Northern Calif .............. 94040 
2570 West EI Camino Real 

TWX 
415-941-4410 910-370-7457 

Continued on next page 
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DTC - DATA TECH~OLOGY CORPORATION (Cont'd) 
Zip Code 

2700 Fairview Road, Santa Ana, California ................................................................... 92704 

COLORADO .............. Denver .................... Zeus, Inc ............................................ 80222 
Post Office Box 22457 
4785 South Quebec 

Littleton ................ Aztec Enterprises, Inc .......................... 80120 
1449 West Littleton Blvd. 
Suite 106 

FLORIDA .................... Orlando ................ E. G. Holmes & Associates .................. 32809 
316% South Bumby Street 

GEORGIA ................. Chamblee .............. E. G. Holmes & Associates ..................... 30341 
4185 Clairmont Road 

ILLINOiS .................... Chicago ................. SEA, Inc. .. ....................................... 60641 
4212 Irving Park Road 

INDIANA ................... Carmel .................. SEA, Inc. .. ....................................... 46032 
620 South Range Line Road 
Suite 0 

KANSAS .................. Prairie Village ......... Engineering Services 
7830 State Line Road 

66208 

MASSACHUSETTS .... Holliston ................ Data Technology Corporation ................ 01746 
1750 Washington Street 

Waltham ................ MC BAR Associates 
195 West Street 

02154 

MICHIGAN .............. Farmington Hills .... Sterling·lowell Company ...................... 48024 
Glen Oaks Office Center 
29630 Orchard lake Road 
Suite H4 

MINNESOTA ............ Minneapolis ............ SEA, Inc. . ....................................... 55428 
7601 North Kentucky Avenue 

MiSSOURI ............... St. Louis ............... Engineering Services ............................. 63134 
8420 Delmar Boulevard 

NEW JERSEY ............... Haddonfield ............ Dyna Rep Company .............................. 08033 
3 South Haddon Avenue· 

Telephone No. TWX 
714-546-7160 910-595-1570 

303-770-4400 910-935-0710 

303-795-0250 
303-795-0251 

305-894-8901 

404-451-6161 

312-282-6694 910-221-2807 

317·846-2593 810-260-2634 

913·649-4000 

617-429-1220 710-346-6709 
617-429-1221 

617-890-0233 

313-851-7474 

612-425-4455 

314-726-2233 

609-795-1700 

Continued on next page 



DTC - DATA TECHNOLOGY CORPORATION (Cont'd) 

Zip Code 
2700 Fairview Road, Santa Ana, California .................................................................... 92704 

NEW MEXICO ........... Albuquerque ........... Aztoc Enterprises, Inc. .......•................. 87110 
829 Pennsylvania, N.E. 

Zeus, Inc ............................................ 87108 
310 Val Verde S.E. 

NEW YORK .............. New Hartford ......... KLM Associates 
1 Nouvelle Park 

13413 

North Syracuse ....... KLM Associates .................................. 13212 
401 South Main Street 

Rochester ............... KLM Associates .................................. 14623 
39 Saginaw Drive 

Tuckahoe ............. Spectrum Sales .................................... 10707 
65 Circuit Avenue 

OHIO .......................... Cleveland .............. Data Equipment Sales Company 
16538 St. Anthony 

44111 

TEXAS ..................... Richardson ............ Lear Associates, Inc. .... ..... .... ..... ... ..... ... 75080 

Post Office Box 1266 
1111 Floyd Place 

UTAH ...................... Salt lake City .......• Zeus, Inc ........................................... 84115 
2880 South Main Street 

Suite 105 

VIRGINIA ................. Alexandria ............. Dyna Rep Company ............................. 22312 
6399 Little River Turnpike 

Virginia Beach ........ E. G. Holmes & Associates ................... 23454 
928 Gen. Beauregard Drive 

WASHINGTON ........• Seattle .................. Harry Levinson Company 
1211 East Denny Way 

98122 

WISCONSIN .......•....... Waukesha ................ SEA, Inc ............................................ 53186 
142 South Street 

Telephone No. 

714-546-7160 

505-255-2440 

TWX 
910-595-1570 

505-268-3941 910-989-1664 

315-735-8525 

315-458-6214 

315-458-2199 

510-242-1286 

716-442-0820 510·253-6106 
716-442-0821 

914-793-1660 

216-252-3151 

214-231-5388 910-867-4718 

801-466-4924 910·925-5688 

703-354-1222 710-833-0693 

804-481-6556 

206-323-5100 910-444-2154 

414-547-6637 

CANADA ................... Ontario ................. Electrometic System Ltd. . ................... M3J 2H1 416-636-3673 02-21374 
62 Alness Street 

Downsview 



FERB - FERRANTI LIMITED 
Zip Code Telephone No. 

Gem Mill, Chadderton, Oldham,lancashire, England ..................................................... OLN 8NP 061-624-6661 

Dunsinane Avenue, Dundee, Scotland ........................................................................... DD23PN 0382-89311 

AUSTRALIA ............ Victoria .................. Namco Electronics ............................... 3186 
239 Bay Street 
North Brighton 

DENMARK ................. Copenhagen F ........ Fredslund Pedersen 
Finsenvej 39 

FRANCE ................... Paris 15e ................ Ceram .............................................. . 
31, Rue du Docteur Finlay 

GERMANY ................. 8 Munich 22 .......... Ferranti GmbH .................................. . 
Widen mayerstrasse 5 

ITALy ........................ Milano ...................• Messrs. Mottola ................................... 20122 
Piazzeta Umberto Giordano 2 

SWEDEN ................... Stockholm 10 ........ Bergman & Beving AB ......................... . 
Karlavagen 76 

Vallingby ................ Sonab Marketing A.B. (Agency Dept.) ..... 16226 
Sorterargaten 8 

0382-89321 

96-2891 

01-369050 

5714250 

0811297353 

780231 

08/246040 

08/380130 

Telex 
668038 

76166 

AA 31261 

15052 

25305 
Attn. CERAM 

31317 

19929 

17879 

U.S.A. . ..................... California .............. Roland Olander .................................. 91505 
540 Hollywood Way 

213-843-5200 910-498-2720 

Burbank 

New York ............. Ferranti Electric, Inc. 
East Bethpage Road 
Plainview, long Island 

11803 516-293-8383 510-224-6483 



FSC - FAIRCHILD SEMICONDUCTOR 
Zip Code Telephone No. TWX 

DlV. of FAIRCHILD CAMERA & INSTRUMENT CORP. 
464 Ellis Street, Mountain View, California ................................•................................... 94042 415-962-5011 910-379-6435 

INL. - INTERSIL, INC. 

Cable 
FAIRSEMCO 

Zip Code Telephone No. TWX 
10900 No. Tantau Avenue, Cupertino, California .............................................................. 95014 408-257-5450 910-338-0228 

INS - INSELEK 
Zip Code Telephone No. 

743 Alexander Road, Princeton, New Jersey ................................................................... 08540 609-452-2222 



ITL - INTEL CORPORATION 
Zip Code Telephone No. TWX 

3065 Bowers Avenue, Santa Clara, California ................................................................. 95051 408-246-7501 910-338-0026 

CALIFORNIA .......•.... Santa Ana ............. Intel Corporation ................................ 92701 
Southwest Regional Office 
1651 East 4th Street - Suite 228 

MASSACHUSETTS .•.. Lexington _ ........... _. Intel Corporation ............................... 02173 

OHIO ......................... Englewood 

Northeast Regional Office 
594 Marrett Road - Suite 27 

I ntel Corporation 
856 Union Road 

45322 

PENNSYLVANIA ...... Paoli ..................•. Intel Corporation ................................. 19301 
Mid-Atlantic Regional Office 
30 South Valley Road - Suite 108 

TEXAS ...................... Dallas .................... Intel Corporation .................................. 75240 
6350 LBJ Freeway -Suite 178 

INTERNATIONAL 

BELGIUM .................. Bruxelles ............... Intel Corporation ................................ B-1050 
Avenue Louise 216 

JAPAN ........................ Tokyo ................... Intel Corporation ........................... _.... 101 
Kasahara Bldg_ 
1-6-10, Uchikanda 
Chiyoda-ku 

MATJ - MATSUSHITA 
ELECTRIC CORPORATION OF AMERICA 

Telex 
346-732 
TWX 

714-838-1126 910-595-1114 

Telex 
617-861-1136 92-3493 

513-836-2808 

TWX 
215-647-2615 510-668-7768 

214-661-8829 

38-22-78 

03-354-8251 

Telex 
846-21060 

78128426 

Zip Code Telephone No. TWX 

INDUSTRIAL COMJlONENT DEPARTMENT 
54th Floor, Pan-Am Bldg., 200 Park Avenue, New York, N.Y ........................................... 10017 

INTERNATIONAL 

GeRMANy ............... 2 Hamburg 36 Matsushita Electric Sales (EuropelGmbH .. 
Jungfernstieg 40 

JAPAN ....................... Kyoto ................... Matsushita Electronics Corporation ....... . 
Semiconductor Division 
1 Yatemachi Kotari 

_ ...... ky. c;ty 1601 1 

212-973-5710 710-581-4158 

34153/4/5 

075-921-8151 

HAMATELEC 
HAMBURG 



PHIN - PHILIPS GLOEILAMPENFABRIEKEN 
PRODUCT DIVISION ELCOMA, BUILDING BF Zip Code 
Eindhoven, Netherlands .............................................................................................. . 

ARGENTINA ............ Buenos Aires ......... Fapesa I.y.C .................................... . 
Ave. Crovara 2550 

AUSTRALIA .............. Lane Cove .............. Philips Industries, Ltd. 
Elcoma Division 
67·71 Mars Road 

2066 
N.S.W. 

Telephone No. 
040791111 

652-7438/7478 

421261 

AUSTRIA .................. Wien ........................ Oesterreichische Philips ......................... A-1072 932622 
Bauelemente Industrie G.m.b.H. 
Zieglergasse 6 

BELGiUM ................... Brussels ................. M.B.L.E. .. ........................................ B-1070 
80 Rue des Deux Gares 

230000 

BRAZIL ...................... Sao Paulo, SP ......... Ibrape S.A. ....................................... . 278-1111 
Ave. Paulista 2073·S/Loja 

CANADA .................. Ontario .................. Philips Electron Devices Ltd. ................. M4G 2J1 425-5161 
116 Vanderhoof Avenue 
Toronto 17 

DENMARK ................ Kobenhavn NV ..... Miniwatt A/S ..................................... DK-2400 (01)691622 
Emdrupvej 115A 

FINLAND .................. Helsinki 10 ............ Oy Philips Ab ...................................... SF-00100 1 7271 
Elcoma Division 
Kaivokatu 8 

FRANCE ................... Paris 11 ................... R.T.C. (RTCF)* .................................. F-75540 3576930 
La Radiotechnique Compelec 
130 Avenue Ledru Rollin 

GERMANy ................ Hamburg 1 ............. Valvo GmbH (VALG)* 
Valvo Haus 
Burchardstrasse 19 

HONG KONG .............. Kwuntong ............ Philips Hong Kong Ltd. 
Components Dept. 
11th FI. Din Wai I nd. Bldg. 
49 Hoi Yuen Rd. 

0-2000 .(040)3296-1 

K-42 82 05-8 

ITALy ..................... Milano .................... Philips S.p.A. ..................................... 1-20124 6994 
Sezione Elcoma 
Piazza IV Novembre 3 

* Manufacturer Code inside ( ) can be found in Section 14, 

Cable 
PHILIPS 
EINDHOVEN 

Manufacturers Code Names & Addresses Continued on next page 



PHIN - PHILIPS GLOEILAMPENFABRIEKEN (Cont'd) 
Zip Code Telephone No. Cable 

PRODUCT DIVISION ELCOMA, BUILDING BF 
Eindhoven, Netherlands ............................................................................................ . 

JAPAN ....................... Tokyo ..................•. Nihon Philips .................................... . 

MEXICO 

32nd FI., World Trade Center Bldg. 
5,3-chome, Shiba Hamamatsu·cho 
Minato·ku 

................. Mexico 6, D.F •....... Electronica S.A. de C.V. 
Varsovia No. 36 

040791111 

(435)5204-5 

5-33-11-80 

NETHERLANDS ....... Eindhoven ............. Philips Nederland B.V ............................ NL-4510 (040)793333 
Afd. Elonco 
Boschdijk 525 

NORWAy .................. Oslo 3 .................... Electronica A/S 
Middelthunsgate 27 

SOUTH AFRICA ....... Johannesburg ......... EDAC (Pty.) ltd. 
South Park Lane 
New Doornfontein 

46 39 70 

24/6701-2 

SPAIN .•.....•............. Barcelona 7 ........... Copresa S.A. ....................................... 2326680 
Balmes 22 

SWEDEN .................... Stockholm 27 ........ Elcoma A.B ........................................ 8-10250 08/679780 
Lidingc'ivligen 50 

SWITZERLAND ........ Zuerich ................ Philips A. G. . .................................... CH-8027 01/44 2211 
Elcoma Abteilung 
Edenstrasse 20 

TAIWAN ..•................•. Taipei .................... Philips Taiwan ltd. 
Elcoma Division 
San Min Bldg., 3rd FI. 
57-1 Chung Shan N. Road 

UNITED KINGDOM .•. London ................. Mullard Ltd. (MULB)* 
Mullard House 
Torrington Place 

5531 01-5 

WC1E 7HD01-580-6633 

UNITED STATES ...... Rhode Island .•...... Amperex Electronic Corp. (APX) ........... 02876 401-762-9000 
Sem. & Microcircuits Div. 
Providence Pike, Slatersville 

PHILIPS 
EINDHOVEN 



PLSB - PLESSEY SEMICONDUCTORS 

Zip Code Telephone No. Telex 
Cheney Manor, Swindon, Wiltshire, England ...................................................................... SN22QW 0793-6251 449637 

u. S. A. . ......................... California ............... Plessey Semiconductors ......................... 92705 
1674 McGaw Avenue 

714-540-9945 910-595-1930 

Santa Ana 

SEE OUR AD OUTSIDE BACK COVER 

RTCF - R.T.C. LA RADIOTECHNIQUE-COMPELEC 

130, Avenue ledru· Rollin, 75.540, Paris Cedex 11, France .............................................. . 

RTN - RAYTHEON SEMICONDUCTOR 

Telephone No. Telex 
357.69.30 PHILAMP PARIS 

28746 

Zip Code Telephone No. TWX 
350 Ellis Street, Mountain View, California .................................................................... 94042 415-964-4754 910-379-6481 

;, 



SGAI - SGS-ATES COMPONENTI ELETTRONICI S.P.A. 

Zip Code 
Via C. Olivetti 1, Agrate Brianza, Italy ............................................................................ 20041 

ENGLAND ................. Aylesbury Bucks .... SGS-ATES (United Kingdom) ltd ......... .. 
Walton Street 

FRANCE .................... Paris 13e ................ SGS-ATES France SA ......................... .. 
58, Rue du Dessous des Berges 

GERMANY ................. Wasserburg Inn ....... SGS-ATES Deutschland GmbH ................ 809 
Postfach 1269 

ITALy ....................... Milano .................. SGS-ATES Componenti Elettronici S.p.A .. 
Via Tempesta 2 

SINGAPORE ............. Singapore 12 ........... SGS-ATES Singapore (PTE) Ltd_ ...... _ .. .. 
Lorong 4 and 6 Toa Payoh 

SWEDEN .................... Marsta .. _ ................ SGS-ATES Scandinavia AB ..................... 19501 
Postbox 

U. S. A ....................... Massachusetts ........... SGS-ATES Semiconductor Corporation ..... 02160 
435 Newtonville Avenue 
Newtonville 

Telephone No. Telex 
39·650141 36131 

5971 83245 

589·52·23 021/25938 

080711721 525143 

4695651 31481 

531411 21412 

0760/40120 10932 

617·969·1610 0922482 



SIC - SIGNETICS CORPORATION 
Zip Code Telephone No. TWX 

811 East Arques Avenue, Sunnyvale, California ................................................................ 94086 408-739-7700 910-339-9220 
910-339-9283 

SOD - SOLITRON DEVICES, INC. 

Zip Code Telephone No. TWX 
CORPORATE OFFICES 
256 Oak Tree Road, Tappan, New York 10983 

CALIFORNIA ............ San Diego ............... Solitron Devices, Inc ............................ 92123 
8808 Balboa Avenue 

FLORIDA .................. Riviera Beach .......•. Solitron Devices, Inc. .......................... 33404 
1177 Blue Heron Blvd. 

INTERNATIONAL 

ENGLAND .. : ............ Bedminster ............ Solidev Ltd. 
AND 
EUROPE 

Edison Road 
Elms I ndustrial Estate 
Bedford 

SPR - SPRAGUE ELECTRIC COMPANY 

914-359-5050 710-576-2654 

714-278-8780 910-335-1221 

305-848-4311 510-952-6676 

(0732)60531 
Telex 
825461 

Zip Code Telephone No. 
SEMICONDUCTOR DIVISION 
115 Northeast Cutoff, Worcester, Massachusetts ..•............•............................................. 01606 617-853-5000 



THCF - THOMSON·CSF 

Zip Code Telephone No. Telex 

DIVISION SEMICONDUCTEURS SESCOSEM 
50, rue Jean Pierre Timbaud, BP120, Courbevoie, France ................................................. 92403 

AUSTRALIA .............. Melbourne ............ Thomaus ............................................ 3001 
GPOB 3647X 

AUSTRIA ................. Wien ...................... Transalpina Electronica Ltda ................ A 1010 
Elisabethstrasse 8 

BELGIUM ................. Bruxelles 5 ............ Thomson S.A.-N.V ............................. B 1050 
Avenue Louisa 196A 

BRAZiL ...................... Sao Paulo .............. Thomson CSF .................................... . 
Componentes do brasil 
Avenue Ibirapuera 2572 

DENMARK ................ COpenhagen ............ Scan Supply ....................................... 2200 
20 Nannasgade 

ENGLAND ................ London W5 ........... Thomson·CSF (U.K.) Ltd. 
Bilton House 
Uxbridge Road 
Ealing 

FINLAND ................. Helsinki 25 ........... OY Sufra AB 
Ruusulankatu 20 A 12 

FRANCE .................... Aix En Provence ..... Sescosem ........................................... 13102 
Service Commercial 
15, rue Camille 
Pelletan 

Saint Egreve .... .... Sescosem ..... .... ......... ... ...... .... ...... ....... 38120 
Service Commercial 

GERMANy ................ Munchen 25 .......... Sescosem Halbleiter GmbH ................... 8000 
Fallstrasse 42 

ITALy ...................... Milano ................... Mistral S.p.A ..................................... 20.125 
Via Melchiorre Gioia, 72 

7885001 

676363 

56.15.71 

49.29.54 

61.64.83 

1935030 

5795511 

49.01.37 

(91)279815 

(76)964848 

89 7310 42 

68 84141 

SESCOM 
61560 F 

THOMAUS.AA 
31888 

Inland 12 717 

23113 

EMBRALCL 
SP 309171 SAO PAULO 

9037 

Tesafi 25 659 

Pierrejoly Helsinki 

41.665 

522916 

Ducati 31.042 

Continued on next pagl 



THCF - THOMSON·CSF (Cont'd) 

Zip Code Telephone No. Telex 
DIVISION SEMICONOUCTEURS SESCOSEM 
50, rue Jean Pierre Timbaud, BP120, Courbevoie, France 

NORWAy ................... Oslo 6 ................... Feiring AS ........................................ . 
Sandakervein 46 B. 
Nils Hansens Vei, 7 
Box 4376, Toshov 

PORTUGAL ............... Lisbon ................... Sd. Com Rualdo 
Rua S. Jose 15 

SOUTH AFRICA ...... Dunswart ............ Allied Electric Pty ............................... . 
Post Office Box 90 

Alberton ............... Comtek ...........................•.................. 
(Transvaal) Post Office Box 57 

SPAIN ...................... San Juan Despi ....••. Componentes Electronicos S.A ............. . 
(Barcelona) Poligono Industrial, Fontsanta 

Calle, H.s/N 

92403 

SWEDEN .................. Solna 3 ................. Elektrholm AB ................................... 17 103 
Oalvagen 12 S 

SWITZERLAND ..... Berne 9 ................• Modulator S.A. CH3000 
Fischerweg 11.13 

THE NETHERLANDS. La Haye ................ C.G.E. Compagnie Generale d'Electricita N.V. 
Koninginnegracht 64 

U. S. A. . ................... California ............... Nucleonic Products Company, Inc ......... 91303 
6660 Variel Avenue 
Canoga Park 

7885001 

(2) 686360 

P.P.C.33725 

52.43.41 

869.57.86 

319.46.50 

82.02.80 

232142 

60.88.10 

SESCOM 
61560 F 

16435 feiring 0 

Rualdo 6447P 
Lisbonne 

Solidstate 
Dunswart 

J-437634 

53077 

19.389 

32.431 

31.045 

(213)887·1010 651.479 



TSC - TELEDYNE SEMICONDUCTOR 
Zip Code Telephone No. TWX 

WORLDWIDE HEADQUARTERS 
1300 Terra Bella Avenue, Mountain View, California 94043 

DOMESTIC OFFICES 

EAST COAST 

NEW YORK ............... Hauppauge .............. Teledyne Semiconductor ....................... 11787 
330 Motor Parkway 
Room 206 

MID-WEST 

ILLINOIS ................... Des Plaines ............. Teledyne Semiconductor ....................... 60018 
6600 North Mannheim Road 

INTERNATIONAL 

ENGLAND ................ Middlesex ............... Teledyne Semiconductor Ltd. 
Heathrow House 
Cranford, Hounslow 

HONG KONG ............ Kowloon ............... Teledyne Semiconductor ..................... . 
10, Sam Chuk Street 
San Po kong 

JAPAN ...................... Tokyo .........•........... Teledyne Semiconductor ....................... 107 
Nehonseimei·Akasaka Bldg. (3F) 
1-19,Akasaka 8-cho me 
Minato-ku 

WEST GERMANy ...... Tiengen .............••... Teledyne Semiconductor ...................... 7897 
Albert Gebhardtstrasse 32 

Wiesbaden ............. Teledyne Semiconductor 
Burgstrasse 6-8 

0-6200 

415-968-9241 910-379-6494 
Telex 
34-8416 

516-231-9400 510-227-9861 

312-299-6196 910-233-0897 

(44)01-897 -2501 

Telex 
K-207764 HX 3549 

Telex 
(03)405-5738 (781 )2424241 

Telex 
(49)(7741)508& (841)7921462 

06121-39171 
Telex 
4186846 



QPL 
MFR. 

DESIG • 

FSCM 
No. 

DATA 
MFRS.' 
CODE 

MANUFACTURERS' CODES, NAMES, AND ADDRESSES 

••• 25055- ABA 
ALGG 
AMI 
AMV 
ANA 
BEC 
BUB 

83594- BUR 
CER 
CMI 

06900- DAC 
19645- DOC 
15476- DEC 

DIC 
OIS 

14506- DTC 
EAI 

05170- EEC 
ENC 

12264- FERB 
CFJ - 07263- FSC 
CAKK- 14936- GIC 

HAL 
91417 - HAS 
33256- HBC 

INL 
INS 
INTG 
IPI 
ITI 
ITL 

CIT - 15238- In 
InB 
LEO 
MATJ 
MITJ 

50507 - MNC 
20747 - MON 

CGG - 04713- MOTA 

- Abacus Division, Information Control Corp., 9610 Bellanca Avenue, Los Angeles, Calif. 90045 
- AEG·Telefunken, 0·71 Heilbronn, Postfach 1042, West 'Germany 
- American Micro-Systems, Inc., 3800 Homestead Rd., Santa Clara, California 95051 
- Advanced Micro Devices, Inc., 901 Thompson Place, Sunnyvale, Calif. 94086 
- Analog Devices, Route 1, Industrial Park, P.O. Box 280, Norwood Mass. 02062 
- Beckman Instruments, Inc., Helipot Div., 2500 Harbor Blvd., Fullerton, Calif. 92634 
- Burr-Brown Research Corp., International Airport, Industrial Park, Tucson, Arizona 85734 
- Burroughs Corporation, P.O. Box 1226, Plainfield, New Jersey 07061 
- Cermetek, Inc., 660 National Avenue, Mountain View, California 94040 
- CTS Microelectronics, Inc., 1201 Cumberland Ave., West Lafayette, Indiana 47906 
- DI/AN Controls, Inc., 944 Dorchester Ave., Boston, Massachsuetts 02125 
- DOC, 105 Wilbur Place, Airport International Plaza, Bohemia, New York 11716 
- Digital Equipment Corp., 146 Main Street, Maynard, Massachusetts 01754 

Dickson Electronics Corp., P.O. Box 1390, Scottsdale, Arizona 85252 
- Discon Sales Corp., 1322 N.W. 14th Ave., Pompano Beach, Florida 33060 

Data Technology Corp., 2700 So. Fairview Rd., Santa Ana, Calif. 92704 
- Electronic Arrays, Inc., 501 Ellis Street, Mountain View, California 94040 
- Electronic Engineering Co. of California, Components Div., 1441 E. Chestnut Ave., Santa Ana, Calif. 92702 
- Energy Conversion Devices, Inc., 1675 West Maple Rd., Troy, Michigan 48084 

Ferranti Ltd., Electronics Dept., Gem Mill, Chadderton, Oldham, Lancashire, England 
Fairchild Semiconductor, 464 Ellis St., MS: 20-1066, Mountain View, California 94040 

- General Instrument Corp., 600 W. John Street, Hicksville, New York 11802 
- Halex, Inc., 3500 W. Torrance Blvd., Torrance, California 90509 
- Harris Semiconductor, P.O. Box 883, Melbourne, Florida 32902 
- Hybrid Systems Corp., 87 Second Avenue, Burlington, Massachusetts 01803 

Intersil, Inc., 10900 North Tantau Avenue, Cupertino, California 95014 
Inselek, University Park Plaza, 743 Alexander Rd., Princeton, New Jersey 08540 

- Intermetall, Halbleiterwerk der Deutsche ITT Inc., GmbH, 78 Freiburg, Hans-Bunte Strasse 19, Germany * Integrated Photomatrix, Inc., 1101 Bristol Road, Mountainside, New Jersey 07092 
- Intech, Inc., 1220 Coleman Avenue, Santa Clara, California 95050 

Intel Corporation, 3065 Bowers Ave., Santa Clara, California 95051 
- In Semiconductors, 3301 Electronics Way, West Palm Beach, Florida 33407 
- In Semiconductors, Footscray, Sidcup, Kent, England 
- Ledex, Inc., 123 Webster Street, Dayton, Ohio 45402 
- Matsushita Electronics Corp., Semicon. Div., 1 Kotari·Yakemachi, Nagaokakyo, Kyoto 617, Japan 
- Mitsubishi Electric Corp., Kita-Itami Works, 4-1 Mizuhara, Itami-Shi, Hyogo-Ken, Post Code 664, Japan 
- Micro Networks Corp., 5 Barbara Lane, Worcester, Massachusetts 01604 
- Aydin Monitor Systems, 401 Commerce Dr., Fort Washington, Pa. 19034 
- Motorola Semiconductor Products, Inc., 5005 E. McDowell Rd., Phoenix, Arizona 85008 

*. New Manufacturers 
610 Manufacturers shown in bold print have local offices, 

which are included in Section 14 of this D.A.T.A.BOOK. 
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QPL 
MFR. 

DESIG. 

FSCM 
No. 

DATA 
MFRS.' 
CODE 

MANUFACTURERS' CODES, NAMES, AND ADDRESSES 

.~. 
MUlB 
NPC 

CCXP - 12040- NSC 
26287 - OEI 

OPT 
PHIN 
PLSB 

06665- PMI 
RAG 

CRC - 86684- RCA 
12556- RTCF 

CRP - 21688- RTN 
SGAI 
SGl 

18324- SIC 
SIEG 

CDBN- 17856 - SIX 

SOD 
CSF - 56289- SPR 

11911- SSE 
SSS 

51791- STK 
27318- SWM 

CCZX- 12498- TCY 
CCAB - 03877 - TEC 

THCF 
CGO - 01295- Til 

TIIB 
TIID 

95023- TPN 
TRW 

15818- TSC 
VAlG 
VEL 

07764- WlD 
17850- ZEl 

AVD 
IFO 

80031- MEP 
CCYl - 14522 - MSC 

05347 - Ul T 

- Mullard ltd., Mullard House, Torrington Place, london, WCl E 7HO, England (under PHIN, Sec. 14) 
- Nucleonic Products Co., Inc., 6660 Variel Ave., Canoga Park, California 91303 
- National Semiconductor, 2900 Semiconductor Drive, Santa Clara, California 95051 
- Optical Electronics, Inc., Post Office Box 11140, Tucson, Arizona 85706 
- Optimax, Inc., P.O. Box 105, Advance lane, Colmar, Pennsylvania 18915 

N. V. Philips Gloeilampenfabrieken, Product Division Elcoma, Bldg. BF, Eindhoven, Netherlands 
Plessey Semiconductor, Cheney Manor, Swindon, Wiltshire, England 

- Precision Monolithics, Inc., 1500 Space Park Drive, Santa Clara, California 95050 
- Ragen Semiconductor, Inc., 53 South Jefferson Rd., Whippany, New Jersey 07981 
- RCA Corporation, Solid State Div., Route 202, Somerville, New Jersey 08876 

R.T.C. La Radiotechnique·Compelec, 130, Avenue Ledru·Rollin, 
75540 Paris Cedex 11, France (also under PHIN,Sec. 14) 
Raytheon Company, 350 Ellis Street, Mountain View, California 94042 

- SGS·ATES Componenti Elettronici SPA, Via C. Olivetti, 20041 Agrate Brianza, Italy 
- Silicon General, Inc., 7382 Bolsa Avenue, Westminister, California 92683 
- Signetics Corporation, 811 East Arques Ave., Sunnyvale, California 94086 
- Siemens Aktiengesellschaft, Semiconductor Div., Balanstrasse 73,8000 Munich 8, Germany 
- Siliconix, Inc., 2201 laurelwood Rd., Santa Clara, California 95054 

- Solitron Devices, Inc., 8808 Balboa Avenue, San Diego, California 92123 
- Sprague Electric Company, 115 Northeast Cutoff, Worcester, Mass. 01606 
- Solid State Electronics Corp., 15321 Rayen St" Sepulveda, California 91343 
- Solid State Scientific, I nc., Montgomeryville, Pennsylvania 18936 
- Statek Corp., 1200 Alavarez Ave., Orange, California 92668 
- Stewart-Warner Microcircuits, Inc., 730 E. Evelyn Ave., Sunnyvale, California 94086 
- Teledyne Crystalonics, 147 Sherman St., Cambridge, Massachusetts 02140 
- Transitron Electronic Corp., 168-182 Albion St., Wakefield, Mass. 01880 
- Thomson-CSF, Div. Semiconductors SESCOSEM, 101 Blvd. Murat, 75781 Paris Cedex 16, France 
- Texas Instruments, Inc., MS5, P.O. Box 5012, Dallas, Texas 75222 
- Texas Instruments, ltd., Manton lane, Bedford, England 
- Texas I nstruments, Deutschland GmbH, 8050 Freising, Haggertystrasse, Germany 
- Teledyne Philbrick, Allied Drive at Route 128, Dedham, Massachusetts 02026 
- TRW Monolithic ICs, 14520 Aviation Blvd., lawndale, California 90260 
- Teledyne Semiconductor, 1300 Terra Bella Ave., Mountain View, California 94043 
- Valvo GmbH, P.O. Box 993, 02000, Hamburg, Germany (under PHIN, Sec. 14) 
- Vectron laboratories, Inc., 121 Water Street, Norwalk, Connecticut 06854 
- Wyle Computer Products, Inc., 128 Maryland St., EI Segundo, Calif. 90245 
- Zeltex, Inc., 940 Detroit Ave., Concord, Calif. 94518 

CUSTOM CIRCUIT MANUFACTURERS 
- Aydin Vector Division, P.O. Box 328, Newtown, Pa. 18940 
- Integrated Frequency Devices, 4800 E.lndian School Rd., Phoenix, Arizona 85018 
- Mepco, Inc., Columbia Rd., Morristown, New Jersey 07960 
- Micro Semiconductor Corp., 11250 Playa Court, Culver City, California 90230 
- Ultronix,461 North 22nd, Grand Junction, Colorado 81502 

* New Manufacturers 
611 

Manufacturers shown in bold print have local offices, 
which are included in Section 14 of this D.A.T.A.BOOK. 



NOTES 
We feel you may have some useful com~ents which deserve consideration for future editions. 

612 



SYMBOLS & CODES EXPLAINED 
IN TYPE No. CROSS INDEX AND TECHNICAL SECTIONS 

IN TYPE No. CROSS INDEX & TECHNICAL SECTIONS 

6 { Indicators of separate manufacturers producing same type number (non-JEDEC) whose characteristics are not the same. This manufacturer-identifying 

# symbol (assigned by D.A.T.A.) is an integral part of the type number (in Type No. Cross Index, Technical Data Sections) to avoid the pOSSIbility of con-

P fusing the device of one manufacturer with the devices of the others, Example... Type No. Manufacturer Description 

DD31 6 CCD MIScellaneous 

-RT .. , SuffiX indicates device IS a replacement type 
Consult manufacturer for more Information 

DD31 # 
DD31 I,Zl 

CLC 

ZEL 

Decoders 

Gates 

# 1, # 2, ... The modifier IS designated by D.A.T.A. to distinguish between type no. designations which give only one type no. 
but have more than one electrical function or package. 

% - Different suffices for the same type number indicate availability of different packagmg compOSitions; 
I.e., ceramic, plastics, silicone, etc. Consult manufacturer. 

SYMBOLS & CODES COMMON TO MORE THAN ONE TECHNICAL SECTION 

TYPE OF or USE COLUMN (Letter & 

Symbol Codes) (Following "Use No." or 

"Type OF" No.) 

A Additional amplifiers Included can be 
used separately 

B Additional gating induded can be used 
separately 

C Additional Inverter Included can be 
used separately 

TEMPERATURE COLUMN 

Indicates that the Type No. has more than 

one Temperature Range. 

WIDEST NEXT MOST 

RANGE NARROW NARROW 

LOW HIGH LOW HIGH LOW HIGH 

T2 -5SoC 1250 e _30°C lOOoC 

T3 -S50C 1250 C OOC 75°C 

D 
E 
F 
G 
H 

Clamped operation vanable level capability 
With Internally connected amplifiers 

T5 -55°C 

T7 -5SoC 

12SoC _30oe lOOoC 

1250 C OOC 700 C 
With internally connected gating 
With Internally connected inverters 
Incandescent number display Included 
Neon numeric display Included 

K Complement Input used 
L I ndudes buffer register 
M Manufacturer indicates gate will operate 

on either connective function by chang­
Ing the logic level convention 

R Reversible 
S Both normal and inverted functions are 

available at separate output terminals 

T - Includes Multiplexer Input 

U - Van able or programmable modulo 

TB -S50C 1250 C OOC 7SoC 1SoC 

T9 -55°C 1250 C OOC 100°C 1SoC 

V - Device has latching capability ~ 

(FOR LETTER SUFFIX 
SEE COMMON CODES) 

SectIon 4 (Binary or Flip·Flop) 

2 - J-K 
3 - R·S 
4 - R·S·T 
5 - Shift Register 
6-T 
7 - Complement RS 

1 - Astable 
2 - Astable Synchronized 
3 - Astable Variable 
4 - Crystal Contrc lied 
5 - Tuning Fork Controlled 
6 - RC or LC Oscillator's 

DG·' 

- Maximum dock rate 
t - Maximum toggle frequency 
% - TypIcal 
* - At Temperature above 25°C' 

95 - Minimum 

3DM - 3D Module 
DCM - Discrete component micro CircUits 
MOH - MonolithiC Integrated hybnd 
MON - MonolithiC Integrated 
MOS - MOS monolithic 
PCB - Printed Circuit board 
PCM - PCB and 3DM 
TFH - Thin film integrated hybrid 
TFM Thin film Integrated 

- IndIcates complement outputs 
are available 

t - Indicated value at maximum 
rated fan In 

0/0 - Minimum * - Maximum 

6. - I ndlcated value at maximum rated fan out 
t - I ndlcates values given are for output 
0/0 - MInimum 
* - Maximum 
# - Collector to emItter saturation 

voltage Vce (sat) 

125°C 

5SoC 

OUTLINE DRAWING COLUMN (Letter Prefix) 
CB - Printed Circuit board 

LINE No. 

New Type 

CN - TOS type (not JEDEC outline) 
FC- Flat Pack Chip (not JEDEC outline) 

FP - Flat package (not JEDEC outline) 

Revised Specification 
Non Jedec Type 
Manufactured 
OutSIde U.S.A. 

M - Molded or encapsulated package not induded 
In other catagorles 

TO- Standard JEDEC outline 
ZB - Multiple package possibilities and 

1,Zl-

6-

CDL 
CML 
CMS 
CTL 

DDL 
DTL 
ECT 
ITL 
MTL 
NCH 
PCH 
RCT 
RDL 
RTL 
TFT 
TTL 
VTL 

drawing reference Information 
Package style-actual dimensions not 
specified 
MO Standard Jedec Outline 

- Transition Time 
% - Average propagation delay 
6. - MaXimum 

- Per Stage 

(Per Circuit) 
t::. - Depends on Input dnve 
t - Minimum 
0/0 - MaXimum any unIt has, 

others have fewer 

capacitor Diode Logic 
Current Mode Logic 
CMOS 
Capacitor TranSIstor Logic 
Diode LogiC 
Transistor Diode LogiC (Le., TOll 
Emitter Coupled Transistor LogiC 
Transformer Coupled Transistor Logic 
Core Transistor Logic 
N-Channel 
P-Channel 

Resistor Capacitor TranSistor Logic 
Resistor Diode LogiC 
Resistor Transistor Logic (i.e., TRL) 
Thin Film TranSistor LogiC 
Transistor Coupled Logic (i.e., TCL) 
Variable Threshold Logic 

6 _ TypIcal 
t - RatiO *- Minimum 
It! - I nput nOise voltage 
# - I nput nOise In uV 

6. - Power dissipation per cirCUit 
t - Steady-state or 50% duty cycle 

at typical operating conditions 
% - Quiescent power dissipation 

§ - Maximum Operating Power 

(Number of Input Leads per 
Circuit, NOT the loadinl:) factor) 
6. - Indudes expandable termInal 

In number given 
t - MaXImum number any unit 

has, others have fewer 



SYMBOLS & CODES EXPLAINED 

SYMBOLS & CODES COMMON TO MORE THAN ONE TECHNICAL SECTION 

TYPE OF or USE COLUMN (Letter & 

Symbol Codes) (Following "Use No." or 

"Type OF" No ) 

A Additional amplifiers Included can be 
used separately 

B Additional gating Included can be used 
separately 

C Additional Inverter Included can be 
u'sed separately 

o Clamped operation vanable level capability 
E With Internally connected amplifiers 
F With Internally connected gating 
G - With Internally connected Inverters 
H Incandescent number display Included 

Neon numeric display Included 
K - Complement Input used 

L I neludes buffer register 
M Manufacturer indicates gate will operate 

on either connective function by chang­
,n9 the logic level convention 

R Reversible 
S Both normal and Inverted functions are 

avadable at separate output terminals 
T - Includes Multiplexer Input 

U - Variable or programmable modulo 

V Device has latching capabffity 

(FOR LETTER SUFFIX 
SEE COMMON CODES) 

1 - B I nary Coded Deci mal 

2 - Binary 
3 - Decimal 
4 - Fast Carry 
S - Ring 7 _ Hexadecimal 
6 -Special 

Jl - Maximum clock rate 

t - Maximum toggle frequency 

% -TYPical * - At Temperature above 2SoC o - Minimum 

30M - 3D Module 
DCM - Discrete component micro CircUits 
MOH - MonolithiC Integrated hybrid 

MON - Monolithic Integrated 
MOS - MOS monolithic 
PCB - Printed Circuit board 
PCM - PCB and 30M 
TFH - Thin film Integrated hybnd 
TFM - Thin film Integrated 

(FOR LETTER SUFFIX 
SEE COMMON CODES) 

1- Binary 
2- Binary Coded 

Decimal 
3-- Bi-Quinary 
4- Decimal 
5- Excess 3 Code 
6- Gray Code 
a- Octal 
9- Quartenary 

10- QUinary 
17- 8421 Code 

number of lines 
19- Two of "x" 

number of lines 

20- 7 Segment 
21- Excess three 

gray code 
22- a Segment 
23-- Three of "x" No. 

of lines 

6 - Drtves numeric neon Indicator 

t - Drtves I ncandescent indicator 

% - Converts to and from other 
codes 

* - I ncludes Output Driver 

OG-2 

TEMPERATURE COLUMN 

Indicates that the Type No. has more than 

one Temperature Range. 

T2 

T3 

T5 

T'I 

TB 

T9 

WIDEST NEXT MOST 

RANGE NARROW NARROW 

LOW HIGH LOW HIGH LOW HIGH 
_55°C 125°C -30°C 100°C 

_55°C 125°C oOC 75°C 

_55°C 125°C -30°C 100°C 

-55°C 125°C oOC 70°C 

-55°C 125°C oOC 75°C 15°C 125°C 

-55°C 125°C oOC 100°C 15°C 55°C 

t - Indicated value at maximum 
rated fan In 

% - Minimum * - Maximum 
- Peak to peak 

6. -Indicated value at maximum rated fan out 
t - I ndlcates values given are for output 

% - Minimum # - Collector to emitter 
* - Maximum saturation 

voltage Vce (sat) 

COL 
CML 
CMS 
CTL 
DOL 
DTL 
ECT 
ITL 
MTL 
NCH 
PCH 
RCT 
RDL 
RTL 
TFT 
TTL 

Capacitor Diode Logic 
Current Mode Logic 

CMOS 
Capacitor Transistor Logic 
Diode Logic 

TranSistor Diode Logic (o.e .• TOll 
Emitter Coupled TranSistor Logic 

Transformer Coupled Transistor Logic 

Core Transistor Logic 

N·Channel 
P·Channel 
Resistor Capacitor Transistor Logic 

Resl stor 0 lode Logic 

Resistor Transistor Logic (Le., TRL) 

Thtn Film Transistor Logic 
Transistor Coupled Logic (a.e., TCL) 

Vanable Threshold Logic 

t - Indicated value at maximum 
rated fan In 

% -Mtnimum 

30M - 3D Module 
DCM - Discrete component micro CirCUitS 
MOH - MonolithiC ontegrated hybrid 

- MonolithiC Integrated 

- MOS monohthlc 
- Printed CirCUit board 
- PCB and 30M 

- Maximum toggle frequency 

- TYPical 

OUTLINE DRAWING COLUMN (Letter Prefix) 
CB - Printed circuit board 
CN - T05 type (not JEDEC outline) 
FC - Flat Pack Chip (not JEDEC outline) 

FP - Flat package (not JEDEC outline) 
M - Molded or encapsulated package not Included 

mother catagorles 

TO- Standard JEDEC outline 
ZB - Multiple package possibilities and 

drawing reference information 
r;tI - Package style-actual dimensions not 

specified 
lJ. - MO Standard Jedec Outline 

Do - Power diSSipation per CirCUit 

t - Steady-state or SO% duty cycle 

at typical operating conditions 
% - QUiescent power dissipation 
§ - Maximum Operating Power 

I 

- Maximum 

LINE No. 
New Type 
Revised SpeCification 
Non Jedec Type 
Man ufactured 
Outside U.s.A. 

- Per Stage lJ. _ TYPical % - Db 
t - RatiO *- Mlntmum rtI- I nput nOise voltage 

(Per CirCUit) 

6. - Depends on Input drive 

t - MInimum 

% - MaXimum any unit has, 
others have fewer 

(Number of Input Leads per 

CirCUit, NOT the loading factor) 
6 - I neludes expandable terminal 

In number given 

t - MaXimum number any unit 
has, others have fewer 

# - I nput nOise In uV 

lJ. _ Typical % - Db 
t - RatiO *- Mlntmum 0- I nput nOise voltage 
# - I nput nOise 10 uV 

~ - Power diSSipation per cirCUit 

t - Steady-state or SO% duty cycle 
at typical operating conditions 

% - QUiescent power diSSipation 

§ - Max. Operating Power 

(Number Includes Complementary Lines) 

~ - Use of complement Imes IS optional 

t - Complement Imes must be used for 
proper operation 

6. - Indicated value at maximum rated fan out 
t - I ndlcates values given are for output 
% - Minimum #= - Collector to emitter * - MaXI mum Saturation 

Voltage Vee (sat) 
- At Temperature above 2SoC 

- MInimum 
TRANSITION TIME 

t 
% 

Propagation Delay 
Average.Transltlon Time 
MaXimum 
Per Stage 



SYMBOLS & CODES EXPLAINED 

" SYMBOLS & CODES COMMON TO MORE THAN ONE TECHNICAL SECTION 
TYPE OF or USE COLUMN I Letter & 

Symbol Codes) (Following "Use No." or 

"Type OF" No.) 

A Additional amplifiers Included can be 
used separately 

B Additional gating Included can be used 
separately 

C Additional Inverter Included can be 
used separately 

D - Clamped operation vanable level capability 
E With Internally connected amplifiers 
F With Internally connected gating 
G With Internally connected mverters 
H Incandescent number display Included 

Neon numeric display Included 
K Complement Input used 
L Includes buffer register 
M Manufacturer indicates gate will operate 

on either connective function by chang­

mg the logiC level convention 
R Reversible 
S Both normal and Inverted functions are 

available at separate output terminals 
T - Includes Multiplexer IAput 
U - Variable or programmable modulo 
V - Device has latching capability 

(FOR LETTER SUFFIX 
SEE COMMON CODESI 

1 -AND 
2 -OR 
3 -NOR 
4 -NAND 
5 - Exclusive OR 
6 - Gate Expander 
7 - ExclUSive NOR 

- MaXimum clock rate 
- MaXimum toggle frequency 

- TYPical a * - At Temperature above 25 C 
¢ - MInimum 

3DM - 30 Module 
DCM - Discrete component micro circuits 
MOH - Monolithic mtegrated hybrid 
MON - Monolithic Integrated 
MOS - MOS monolithic 
PCB - Pnnted circuit board 
PCM - PCB and 3DM 
TFH - Thm film integrated hybrid 
TFM - Thm film 

OG-3 

TEMPERATURE COLUMN 

Indicates that the Type No. has more than 

one Temperature Range. 

WIDEST NEXT MOST 

RANGE NARROW NARROW 

LOW HIGH LOW HIGH LOW HIGH 

T2 _S50 C 1250 C -300 C l000 C 

T3 _SSoC 1250 C OOC 750 C 

TS -S50C 1250 C -300 C l000 C 

T7 -55°C 1250 C OOC 700 C 

TB _55°C 1250 C OoC 750 C 150 C 

T9 _550 C 1250 C OoC l000 C 150 C 

- I ndlcates complement outputs 
are available 

t - Indicated value at maximum 
rated fan In 

% -Minimum * -Maximum 

1250 C 

55°C 

6. - I ndlcated value at maximum rated fan out 
t - Indicates values given are for output 
% - Minimum =If - Collector to emitter * _ MaXimum saturation voltage Vee (sat) 

CDL Capacitor Diode Logic 
CML Current Mode LogiC 
CMS CMOS 
CTL Capacitor Transistor Logic 
DDL Diode Logic 
DTL Transistor Diode Logic (i,e" TDLI 
ECT Emitter Coupled Transistor Logic 
ITL Transformer Coupled Transistor Logic 
MTL Core TranSistor Logic 
NCH N'(;hannel 
PCH P'(;hannel 
RCT Resistor Capacitor Transistor Logic 
RDL Resistor Diode Logic 
RTL Resistor Transistor Logic (i,e., TRLI 
TFT Thin Film Transistor Logic 
TTL Transistor Coupled Logic (i,e" TCLI 
VTL Variable Threshold Logic 

OUTLINE DRAWING COLUMN (Letter Prefixl 
CB - Printed circuit board 

LINE No, 

New Type 
CN - T05 type Inot JEDEC outline) ReVised Specification 

Non Jedec Type 
Manufactured 
OutSide U.s,A, 

FC - Flat Pack Chip Inot JEDEC outlme) 

FP­
M-

TO­
ZB-

~-

/::,-

Flat package (not JEDEC outline) 
Molded or encapsulated package not Included 
In other c8tagones 

Standard UEDEC outline 
Multiple package poSSibilities and 
drawing reference information 
Package style-actual dimensions not 
specified 
MO Standard Jedec Outl me 

% - MaXimum any Unit has, 
others have fewer 

(Number of Input Leads per 
Circuit, NOT the loading factor) 
6. - Includes expandable terminal 

In number given 
t - MaXimum number any UOit 

has, others have fewer 

- TranSition Time 
- Average Propagation delay 
-MaXimum 

Per Stage 

6. - Power diSSipatIOn per CirCUit 
t - Steady·state or 50% duty cycle 

at typical operating conditions 
% - QUIescent power diSSipation 

§ - Max, Operating Power 

/::, - Typical % - Db 
t - RatiO *- Minimum 1tI- I nput nOise voltage 
# - Input nOise In uV 



SYMBOLS & CODES EXPLAINED 

SYMBOLS & CODES COMMON TO MORE THAN ONE TECHNICAL SECTION 
TYPE OF or USE COLUMN (Letter & 

Symbol Codes) (FollOWing "Use No." or 

"Type OF" No.! 

TEMPERATURE COLUMN 
Indicates that the Type No. has more than 

one Temperature Range. 

OUTLINE DRAWING COLUMN (Letter PrefiX) 
CB - Printed cirCUit board 

LINE No. 

New Type 

A Additional amplifiers Included can be 
used separately WIDEST 

RANGE 

NEXT 

NARROW 

MOST 

NARROW 

CN - T05 type (not JEDEC outline) 
FC- Flat PaGk Chip (not JEDEC outline) 

FP - Flat package (not JEDEC outline) 

Revised Specification 
Non Jedec Type 
Manufactured 
Outside U.s.A. B Addlttonal gating Included can be used 

separately 
C - Additional mverter Included can be 

LOW 
_55°C 

HIGH 

125°C 

LOW HIGH 

_30°C 100°C 

LOW HIGH M - Molded or encapsulated package n"t Included 
in other catagorles 

used separately 
o Clamped operation vanable level capability 
E With Internally connected amplifiers 
F With Internally connected gatmg 
G With Internally connected mverters 
H Incandescent number display mcluded 

Neon numenc display Included 
K Complement input used 
L I "eludes buffer register 
M Manufacturer indicates gate will operate 

on either connective functIon by chang­

Ing the logic level convention 
R Reversible 
S Both normal and Inverted functions are 

ava,iable at separate output terminals 
T Includes Multiplexer Input 
U Variable or programmable modulo 
V Device has latching capability 

T2 

T3 _55°C 125°C OOC 75°C 

T5 _55°C 125°C _30°C 100°C 

T7 _55°C 125°C OOC 70°C 

T8 _55°C 125°C OOC 75°C 

T9 _55°C 125°C OOC 100°C 

15°C 125°C 

15°C 55°C 

TO- Stendard JEDEC outline 
IB - Multipla package possibilities and 

drawing reference Information 
~ - Package style-actual di mensions nclt 

specified 
t; - MO Stendard Jedec Outline 

(FOR LETTERSUFFI 
SEE COMMON COD 

6. - Indicated value at maximum rated fan out 
t - I ndlcates values given are for output 

(Number of Input Leads per 
CirCUit, NOT the loading factor) 
6. - Includes expandable terminal 

1 - Delay Line Fixed 
2 - Delay Line Tapped 
3 - Delay Line 

Continuously 
Vanable 

4 - Mono-stable 
Multivlbrator 
Fixed Delay 

5 - Mono-stable 
Multlvlbrator 
Vanable Delay 

- Maximum clock rate 
t - Maximum toggle frequency 

% - TYPical 
* - At Temperature above 250 C o - Minimum 

% - MInimum # - Collector to emitter 
* - MaXimum saturation voltage Vce 

- I ndlcates complement outputs 
are available 

r - I ndlcated value at maximum 
rated fan In 

0/0 - Minimum * - Maximum 

30M - 3D Module 
DCM - Discrete component micro Circuits 
MOH - Monolithic Integrated hybrid 
MON - Monolithic Integrated 
MOS - MOS monolithic 
PCB - Printed CirCUit board 
PCM - PCB and 30M 
TFH - Thin film Integrated hybrid 
TFM - Thin film Integrated 

COL 
CML 
CMS 
CTL 
DDL'-
DTL 
ECT 
ITL 
MTL 
NCH 
PCH 
RCT 
RDL 
RTL 
TFT 
TTL 
VTL 

In number given 
t - MaXimum number any unit 

has, others have fewer 

Capacitor Diode LogiC 
Current Mode LogiC 
CMOS 
Capacitor TranSistor LogiC 
Diode LogiC 
TranSistor Diode LogiC (I.e., TOLl 
Emitter Coupled TranSistor LogiC 
Transformer Coupled TranSistor LogiC 
Core TranSistor LogiC 
N-Channel 
P-Channel 
ReSistor Capacitor TranSistor LogiC 
ReSistor Diode LogiC 
ReSistor TranSistor LogiC (I.e., TRL) 
Thin Film TranSistor Logic 

TranSistor Coupled LogiC h.e., TCL) 
Vanable Threshold LogiC 

GENERAL DESCRIPTION 

A -Gain 

6 _ Typical % - Db 

t - RatiO *- Minimum 
I;LI- I nput nOise voltag' 
# - I nput nOise In uV 

Power diSSipation per circuit 
Steady-state or 50% duty cycle 
at typical operating conditions 
QUiescent power diSSipation 
Max. operating power diSSipation 

t - Transition Time 

Min. Input 
Pulse Width 

% - Average propagation delay 
6. - MaXimum 

~- Per Stage 

$ - Typical 

(Per CirCUit) 
6. - Depends on Input dnve 
t - MIOImum 
0/0 - MaXimum any Unit has, 

others have fewer 

OSC - OSCillator 6-
t -

Power diSSipation per circuit 
Steady .. tate or 50% duty cycle 
at typical operating conditIOns 
QUiescent power diSSipation 
Max. operating power 
dissipation 

AMP - Amplifiers PCH - P-Channel 
(FOR LETTER SUFFIX 
SEE COMMON CODES) 

1. Analog to digital converter 21. Line drivers/transmitters 
2. Digital to analog converter 22. Line receivers 
3. Full-Adder 23. Clock dnvers 
4. Hall-Adder 
5. I nterface converter 
6. Inverter 
7. Logic level converter 
9. Schmitt trigger 

10. Incandescent lampdrlver 
11. Neon and dISplay 

tube driver 
12. Relay dnver 
13. Head selector 
14. Mode selector 
15. Special purpose CircUit 
16. Binary diVider 
17. Analog gete sWitch 
19. Sense amplifiers 
20. Logic amplifiers and driver 

OG-4 

t 
%-
*-
0-
~-

24. Switch drivers 
25. High power devices 
26. Diode arrays and networks 
27. Transistor arrays 
28. Binary multiplier/Shifter 
29. Rate Multipliers 
30. Multiplexer/selector 

demultiplexer 
31. ALU's 
32. Comparator 
33. Panty generator-checker 
34. Latches 
35. Decoder/encoder 
36. Sample/hold 
37. Look-ahead carry generator 
38. SWitches 

Maximum clock rate 
Maximum toggle frequency 
Typical 
At Temperature above 250 C 
Mimmum 
Gain bandWidth product (It) 

MOH 
MON 
MOS 
PCB 
PCM 
TFH 
TFM 

%­
§ -

~ Indicated value at maximum rated fan out 
t Indicates values given are for output 

% Minimum 

* MaXimum 
# Collector to emitter saturation 

voltage Vee (sat) 

Indicates complement outputs are available 
Indicated value at maximum 
PIV peak Inverse voltage 
Breakdown voltage collector to emitter BV ceo 
Minimum 
Maximum 
Peak to peak 
Breakdown voltage Gate to Source 

3D Module 
Discrete component micro cirCUits 
Monolithic integrated hybrid 
Monolithic integrated 
MOS monolithic 
Printed Circuit board 

PCB and 30M 
Thin film integrated hybrid 
Thin film Integrated 

B - Base POS - POSitive 

BO - Board PROP - Propagation 
C - Collector Rds - Dratn-5ource 
CKT - Circuit On-Resistance 
CL -Clamped RES - ReSistor 

CMS -CMOS RESP - Respectively 

COM -Common RT - Rating 

COMP - Complement SENS - SenSitivity 

CONT - Contract SW -Switch 

CONV - Converter Toll - Turn Off Delay Time 

DEC - Decimal Ton - Turn On Delay Time 

E -Emitter Tpd - Propagation Time 

FL TG - Floating T rec - Recovery Time 

Fo - Fan Out Top - Operating Time 

GRD - Ground Trel - Release TI me 

INT - Internally VIO - I nput Offset 

Connected Voltage 
INCL -Included VoH - High Output 

INV - Inverter Voltage 

10 - Output VoL - Low Output 

Current Voltage 

LD - Load b.Vo - Output Voltage 

MTX - MatriX Swing 

NC - No Connection Vth - Differential Input 

NCH - N·Channel Threshold Voltage 

NEG - Negative W/ -With 



Whomakes ' 
the world's 

fastestlC 
dividers? 

Plessey! and they are available now. 
The SP6161GHz -'-4 is the world's fastest IC. 
Itis one of the SP600 series, the widest range of 
instrumentation and communication IC's available -and 
you can have most of them ex-stock. 
Reduced system size, extended frequency range, 
lower power consumption, simplified design and assembly. 
You get all this-and technical backup - when using 
Plessey SP600 devices. 
These SP600 range products are available from stock: 

Type Function Frequency 
SP603 "'"2 400MHz 
SP604 .:.2 300 MHz 
SP616 .:. 4 1GHz 

PLESSEY -A UK multi-technology 
organisation employing nearly 80,000 
people in manufacturing and research 
establishments in 16 countries. PLESSEY 
SEMICONDUCTORS is the largest 
completely European manufacturer of IC's. 
Plessey lC's are used throughout the world. 

_
INTEGRATED CIRCUITS from 

PLESSEY 
SEMICONDUCTORS 

Prescalers 
operating 
from OCto 
1GHz SP631 -:- 10 500 MHz Cheney Manor, Swindon, Wiltshire SN2 2QW 
BCD Decade 
Low power 

SP651 -:- 16 500MHz England. Tel: Swindon (0793) 6251 
SP635 -:- 10 600 MHz Telex: 449637 
SP659 "'" 16 100 MHz (50mW dissipation) There is a P/essey office in most countries. 

1674 McGaw Avenue, Santa Ana, California 92705 - Tel: (714)540-9945, TWX: 910-595-1930 
I 


