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When the chips are down, an integrated circuits are listed
applications-oriented semicon- by key parameters. You also
ductor directory is your best learn who-makes-what in diodes,
bet for optimum device selec- SCRs and rectifiers. Articles
tion. Bipolars, FETs, UJTs and show design basics, trade-offs.
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FEATURES:
LoW ! POWErArain, = i «w o5 550k s a6 0 58 v e less than TmW/gate (typ.) @ 50% duty cycle
less than 4mW/clocked flip-flop
Single power supply requirement ... ......... 5V optimum, 4.5V to 5.5V range
Guaranteed noise immunity ................. 450mV min. at temperature extremes
Logic propagationdelays ................... 60nsec. typical
BINary ClOCKTate: . . i« v v v i cvvieoom s wmimin s s s 2.5Mc
Full temperaturerange ..................... —55°C to +125°C

LPDTuL LOW POWER DIODE-TRANSISTOR MICROLOGIC™ CIRCUITS

Fairchild LPDTuL integrated circuits offer high performance in the low milliwatt range. High
resistance values and small chip geometry hold down power consumption. The flip-flop
element operates either in the R-S or J-K mode, with maximum dissipation of 6mW at a
2Mc toggle rate. Gates provide fan-out capability of 10 LPDT.L low power logic unit loads,
or one standard Fairchild DT.L diode-transistor logic unit load. (Standard Fairchild DT.L
logic circuits can be used to extend the fan-out capability still further). The circuits come in
Fairchild’s Cerpak flat package, and can be used in satellites, battery-operated field equip-
ment, or other instruments where reliability and high per- T e e ST e e o
formance must be achieved with limited power. Fairchild

LPDTuL low power integrated circuits Zre available in FA ' Rc H I l—D
evaluation quantities from distributors. For complete [ GGG
information write to: SEMICONDUCTOR

FAIRCHILD SEMICONDUCTOR /A Division of Fairchild Camera and Instrument Corporation ® 313 Fairchild Drive, Mountain View, California (415) 962-5011 ® TWX: 910-379-6435
Micrologic is Fairchild's trademark for integrated circuits.
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ELECTRONIC DESIGN'S
SEMICONDUCTOR DIRECTORY
1966

Mark B. Leeds,
Rene Colen
Technical Editors

Here is the industry’s only complete applications-oriented semiconductor direc-
tory. Combining ELECTRONIC DESIGN’s fourteenth annual transistor data chart
and third annual microelectronics data chart with a who-makes-what diode
guide, the directory gives you in one package:

= All the device information you need to pinpoint solid-state design needs—Ilist-
ed according to major design parameters.

m Technical articles explaining how to use the specifications, major application
areas and the governing design parameters.

= Convenient Reader-Service Card (good for a full year) to order detailed de-
vice specifications direct from the manufacturer.

Transistors are classified according to seven application categories: Audio and
General-Purpose, High-Frequency, Power, Low-Level Switching, High-Level
Switching, Unijunction and Field-Effect. Within each category, types are arranged
in order of improving values of a kéy design parameter. This listing method per-
mits rapid identification of close substitutes, because device specifications can be
compared at a glance. The manufacturer listed in the “Mfr.” column is the origi-
nal registrant of the type for which data are supplied. Alternate suppliers are
listed in the “Remarks’” column. .

The diode chart provides a fast guide to the manufacturers who make the spe-
cific type of diode you need.

Microelectronic devices are divided into two major categories: Digital and
Linear. Within these categories the devices are listed by logic type, in the case
of digital circuits, and by application, in the case of linear circuits.

Cross-indexes for both transistors and microcircuits simplify the job of finding
the specific device when the type number is known.

Keep your semiconductor data up-to-date by doing the following:

Step 1: Obtain specification sheets and other data, by finding the appropriate
numbers on the manufacturers’ literature list (pp. 4-9) and circling them on the
Reader-Service Card.

Step 2: Get your own copy of the 1966 Semiconductor Directory by circling
Reader-Service No. 500.
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Looks are deceiving...

apacitance
aT?
se!

Meet the XTX...a totally new tan-
talum capacitor with unmatched vol-
umetric efficiency. A capacitor which
offers twice the capacitance value of the
CL65—yet retains CL65 case sizes! Voltage
range is widest, too: from 6 all the way to 100.

The inside story? Dependability. CDE’s exclu-
sive seal construction virtually eliminates the
possibility of electrolytic leakage. Rugged internal
construction makes the XTX incredibly shock and vibra-
tion-resistant. It is, in fact, an advanced product...one
just right for computer circuitry, copy machines and many
other applications.

CDE’s new XTX capacitor: just another example of doing the
job just a little better.

CALL YOUR CDE AUTHORIZED INDUSTRIAL DISTRIBUTOR.

CORNELL
CDE M

it
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The cover photo, courtesy of Fairchild Semiconductor, Mountain
View, Calif., shows a number of popular solid-state devices. At the
upper right is part of an SCR (2N4319 type); resting on the left
portion of the SCR structure is a FET (F1100 type); in the center
foreground is a 2N1724 power transistor with an isolated collector;
to its left, a hybrid flip-flop (SH2300 type); slightly above and to
the right of the flip-flop is a ©wA709 monolithic operational ampli-
fier; at the extreme upper left is part of a dual-bipolar unit
(2N2060 type).

ELECTRONIC DESIGN is published bi-weekly by Hayden Publishing Company, Inc., 850 Third Avenue, New York, N. Y.,
10022. James S. Mulholland, Jr., President. Printed at Poole Bros., Inc., Chicago, Ill. Controlled-circulation postage
paid at Chicago, lll., and New York, N. Y. Copyright © 1966, Hayden Publishing Company, Inc., 61,114 copies this issue.
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List of Manufacturers
and their literature offerings

Bring your semiconductor data file up to date. Use the Reader-
Service card to obtain data sheets, catalogs, application notes and
other useful information. Consult dot charts (Transistors: p. 21,
Diodes/Rectifiers: p. 164, and Microelectronics: p. 179, 182, 188) to
learn who makes what in each device category. Starred (*) listings
mean requests for literature and data sheets must go directly to the

manufacturers.
- w - 8
Type of Bleles Type of % |8 |eE
Code Company Information g 2L % Code Company Information o = P %
Offered = 2 Offered = | - <
Airtron Div., Litton Industries Data shearsd 201 BE SBentt:]ixstSemiconductor Div. Catalogs. Design aids. | 212 | 213
200 E. Hanover Ave. Article reprints. AL TNIOL:
: § Holmdel, N.J. 07733
Morris Plains, N.J. 07950 201) 747-5400
(201) 539-5500 i bl
Alpha Industries Data sheets. Catalogs. 202 ?;;d‘;’eylrtSen;itconductor Corp. Data sheets. 24
381 Elliot St. Customer applications AT
) New Haven, Conn. 06506
Newton Upper Falls, Mass. 02164 | service. 203) 787-7181
(617) 969-5310 (203) 787-
AL Amelco Semiconductor Short form catalog. 203 204 BU Burrough's Corp. g Dat? §heets. 25 | 216
Electronic Components Div. Facilities brochure.
1300 Terra Bella Ave. P.0. Box 1226
Mountain View, Calif. 94042 e 0
(415) 968-9241 - Plainfield, N.J. 07061
(201) 757-5000
American Electronic Data sheets. Catalogs. 205 =
Laboratories Inc. Article reprints. o gBi l;l(;oratones ) :
P.0. Box 552 Customer applications Stlg f 'dgg Road
Lansdale, Pa. 19446 service. 285" 03r25; 4;;{'
(215) 822-2929 i ais
American Semiconductor Corp. Data sheets. Catalogs. 206 SR Electr(?nics P, i bR i
3 Tung-Sol Electric Inc.
4 N. Hickory Ave.
: : 630 W. Mt. Pleasant Ave.
Arlington Heights, I11. 60004 s
(312) 392-8830 Livingston, N.J. 07039
(201) 992-1100
AMP | Amperex Electronic Corp. Data sheets. Catalogs. | 207 | 208 | 209 >
Providence Pike Application notes. Smll;!)tl:tg .D'Ode Corp. Data sheets. 218
Slatersville, R.1. 02876 Customer applications ngrILawrrlvT\lJ 07410
(401) 762-9000 service. Design aids. (201) 797-3900
Atlantic Semiconductor Inc. Data sheets. Catalogs. 210 5
905 Mattison Ave. Data manuals. ggg;'g Is.aboratones Catalogs. a9
Asbury Park, N.J. 07712 b one
(201) 775-1827 Lincoln, Neb. 68501
(402) 488-0432
Bell, F. W., Inc. Data sheets. 211 ; ;
1;56 Notton RS X v CDC | Continental Device Corp. Data sheets..Catalogs. | 220 | 221
g 12515 Chadron St. Article reprints.
Columbus, Ohio 43212 :
(614) 294-4906 Hawthorne, Calif. 90250
(213) 772-4551
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Type of Bl aila= Type of - e g
Code Company Information 218 |2 % Code Company Information ] S e
Offered (= < Offered 3 Rt o %
CT | Crystalonics Inc. Short form catalog. 222 | 223 GE | General Electric Co. Data sheets. Catalogs. | 242 | 243 | 244
147 Sherman St. Semiconductor Products Dept. Application notes.
Cambridge, Mass. 02140 Bldg. 7, Electronics Park Article reprints.
(617) 491-1670 Syracuse, N.Y.
DE | Delco Radio Div., Short form catalog. | 224 | 225 L
General Motors Corp. Gl General Instrument Corp. Data sheets. Catalogs. | 245 | 246 | 247
700 E. Firmin St. Technical Service Center
Kokomo, Ind. 46901 600 W. John St.
(317) 457-8461 Hicksville, N.Y. 11802
(516) 681-8000
Delta Semiconductors Inc. Data sheets. Catalogs. 226
879 W. 16th St. GME | General Micro-electronics Inc. Catalogs. 248 249
Newport Beach, Calif. 92660 2920 San Ysidro Way
(714) 646-3286 Santa Clara, Calif. 95051
R (408) 245-2966
DIC | Dickson Electronics Corp. Data sheets. Catalogs. | 227 | 228
P.0. Box 1387 Application notes. General Semiconductors, Inc. Data sheets. Catalogs. 250
Scottsdale, Ariz. 85252 Article reprints. 230 W. 5th St. Data manuals.
(602) 947-5751 Customer applications Tempe, Ariz. 85281 Customer applications
service. (682) 966-7263 service.
Diodes Incorporated Data sheets. Catalogs. 229 Green Rectifier Corp. *
20235 Nordhoff 1-10 30 St.
Chatsworth, Calif. 91311 Fairlawn, N.J. 07411
(213) 341-4850 (201) 797-8100
Eastern Delta Corp. Data sheets. 230 HP Associates Data sheets. 252
29-09 Broadway 620 Page Mill Road Application notes.
Fairlawn, N.J. 07411 Palo Alto, Calif. 94304
(201) 797-4200 (415) 321-8510
Eastron Corp. Data sheets. Catalogs. 231 Heliotek Div., *
25 Locust St. Application notes. Textron Electronics Inc.
Haverhill, Mass. 01830 12500 Gladstone Ave.
(617) 373-3824 Sylmar, Calif. 91342
: (213) 365-6301
Edal Industries Data sheets. Catalogs. 232
4 Short Beach Road Article reprints. HOF | Hoffman Electronics Corp. Data sheets. Catalogs. | 254 | 255 | 256
East Haven, Conn. 06512 Customer applications Semiconductor Div. Application notes.
(203) 467-2591 service. Design aids. Hoffman Electronic Park Article reprints.
El Monte, Calif. 91734
Edgerton, Germeshausen & Data sheets. 233 (213) 686-0123
Grier, Inc. Application notes.
160 Brookline Ave. HU Hughes Aircraft Co. Data sheets. 257 | 258 | 259
Boston, Mass. 02215 Microelectronics Div. Application notes.
(617) 267-9700 500 Superior Ave.
Newport Beach, Calif. 92663
Electro-Optical Systems Inc. * (714) 548-0671
255 N. Halstead
Pasadena, Calif. 91107 Hunt Electronics Co. .
(213) 449-1230 2617 Andjon
T Dallas, Tex. 75220
Electronic Devices Inc. Data sheets. 235 (214) 352-8421
21 Gray Oaks Ave.
Yonkers, N.Y. 10710 ITT | ITT Semiconductors Catalogs. 260 | 261 | 262
(914) 965-4400 3301 Electronics Way
ETC | Electronic Transistors Corp. | Data sheets. Catalogs. | 236 x%?) zi'zmzz?f e e e
153-13 Northern Blvd.
Flushing, N.Y. 11354 IND | Industro Transistor Corp. *
(212) 539-6700 35-10 36th Ave.
Erie Technological Products Catalogs. 237 (Lzolnzg) ;zlzarg%&; sl
Inc. Application notes.
644 W. 12th St. Instrument Systems Corp. Data sheets. 264
Erie, Pa. 16512 770 Park Ave.
(814) 456-8592 Huntington, N.Y.
S 5 (516) 423-6200
FA Fairchild Semiconductor Data sheets. Catalogs. | 238 | 239 | 240
313 Fairchild Drive Application notes. IN Intellux, Inc. Data sheets. Catalogs. 265

Mountain View, Calif. 94040
(415) 962-5011

-Article reprints.

Customer applications
service.

Fansteel Metallurgical Corp.
Number One Tantalum Place
North Chicago, I1I. 60064
(312) 336-4900

26 Coromar Dr.
Goleta, Calif. 93017
(805) 968-3541

Application notes.
Article reprints.

Data manuals.
Customer applications

service. Design aids.

International Diode Corp.
90 Forrest St.

Jersey City, N.J. 07304
(201) 432-7151
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Type of Z|eles Type of Ele st
Code Company Information z|g |2 E Code Company Information 2 | 2 |28
Offered P = Offered = e _§
IEC | International Electronics Corp. Data sheets. Catalogs. | 267 | 268 National Electronics Inc. Data sheets. 284
316 South Service Road Customer applications Geneva, |11, 60134
Melville, L.I., N.Y. 11749 service. (312) 232-4300
(516) 694-7700
NA National Semiconductor Corp. * «
International Rectifier Corp. Data sheets. Catalogs. 269 Commerce Road
233 Kansas St. Application notes. Danbury, Conn.
El Segundo, Calif. 90245 Article reprints. (203) 744-0060
(213) 678-6281 Customer applications : i 1
service. Design aids. NOR | Norden Div., United Aircraft Com. | Data sheets. Catalogs. 285
- - Helen St. Application notes.
IRC Inc., Semiconductor Div. Data sheets. Catalogs. 210 Norwalk, Conn. 06856 Atticle reprints.
71 Linden St. Customer applications (203) 838-4471 Customer applications
W. Lynn, Mass. 01905 service. service.
(617) 598-4800
NUC | Nucleonic Products Co., Inc. Data sheets. 286 | 287
KMC | KMC Semiconductor Corp. Data sheets. Catalogs. | 271 | 272 Components and Devices Div.
Parker Road Application notes. 3133 E. 12th St.
Long Valley, N.J. 07853 Article reprints. Los Angeles, Calif. 90023
(201) 876-3811 Customer applications (213) 968-3464
g Ohmite Manufacturing Co. >
KSC | KSC Semiconductor Corp. * 3601 Howard St.
437 Cherry St. Skokie, 111, 60076
West Newton, Mass. (312) 675-2600
Sl ik PR Philbrick Researches, Inc. Data sheets. Catalogs. 288
Korad Corp. * Allied Drive at Route 128 Application notes.
2520 Colorado Ave. Dedham, Mass. 02026 Article reprints.
Santa Monica, Calif. 90404 (617) 329-1600 Data manuals.
(213) 393-6737 Customer applications
service.
LAN | Lansdale Transistor & *
Electronics Inc. PH Philco Corp. Data sheets. 289 | 290 | 291
1111 N. Broad St. Church Road Short form catalogs.
Lansdale, Pa. 19446 Lansdale, Pa. 19446 Application notes.
(215) 855-9004 (215) 855-4681 Article reprints.
Design aids.
Ledex, Inc. Catalogs. 214
123 Webster St. Power Components, Inc. Data sheets. Catalogs. 292
Dayton, Ohio 45402 P.0. Box 421 Application notes.
(513) 224-9891 Scottdale, Pa. 15683 Customer applications
(412) 887-6600 service. Design aids.
MSI Electronics Inc. Data sheets. Catalogs. 275
116-06 Myrtle Ave. RAD | Radiation Inc. Data sheets. 293 | 294
Richmond Hill, N.Y. P.0. Box 37
(212) 441-6420 Melbourne, Fla. 32901
: (305) 723-1511
Mallory Semiconductor Co. Data sheets. Catalogs. 276
424 S. Madison St. Application notes. RCA | Radio Corp. of America Catalogs. 295 | 296
DuQuoin, I11. 62832 Article reprints. Electronic Components & Devices
(618) 542-2154 Data manuals. 415 8. Fifth St.
Customer applications Harrison, N.J. 07029
service. Design aids. (201) 485-3900
MEP | Mepco, Inc. Data sheets. 217 RA | Raytheon Co. - Ve O B
Columbia Road Semiconductor Operation
Morristown, N.J. 07960 350 Ellis St.
(201) 539-2000 Mountain View, Cal. 94041
- (415) 968-9211
MicroSemiconductor Corp. Data sheets. Catalogs. 278
11250 Playa Court Application notes. Rectico Inc. Catalogs. 297
Culver City, Cal. 90230 Atticle reprints. 20 Village Park Road
(213) 391-8271 Customer applications Cedar Grove, N.J. 07009
service. Design aids. (201) 239-6464
Micro State Electronics Corp. Data sheets. Catalogs. 219 Saratoga Semiconductor Div. Data sheets. 298
Subsidiary of Raytheon Co. Application notes. Espey Mfg. Corp.
152 Floral Ave. Article reprints. P.0. Box 422
Murray Hill, N.J. 07971 Saratoga Springs, N.Y.
(201) 464-3000 (518) 584-4100
Microwave Associates Data sheets. 280 Sarkes Tarzian, Inc. Data sheets. Catalogs. 299
Northwest Industrial Park 415 N. College Ave. Application notes.
Burlington, Mass. 01803 Bloomington, Ind. 47401 Data manuals.
(617) 272-3000 (812) 332-1435 Customer applications
service. Design aids.
MO | Motorola Semiconductor Data sheets. 281 | 282 | 283
Products, Inc. Short form catalogs. Schauer Mfg. Corp. Catalogs. Application 300
5005 E. McDowell Road Application notes. 4500 Alpine Ave. notes. Price lists.
Phoenix, Ariz. 85008 Cincinnati, Ohio 45242
(602) 273-6900 (513) 791-3030
6 ELECTRONIC DESIGN



Show us where you can't
afford to use silicon power
and well show you the

new Bendix B-5000.(

New manufacturing and packaging tech-
niques make the B-5000 possible. These
techniques include new internal device
element assembly, along with new-concept
plastic molding operations. The result is
a simple, low-cost, reliable silicon power
transistor with no power compromise when
mounted upon the normal heat sink.

B-5000’s low cost opens up whole new
application areas for you. Now you can
afford to put silicon power to work in
many industrial and consumer products.
Lighting equipment, TV sets, audio am-
plifiers, appliance sensing amplifiers and
industrial controls, to mention a few.
Compare the cost of the Bendix® B-5000
with any other silicon power unit of equal
rating. You’ll discover significant savings.

Bendix Semiconductor Division

May 17, 1966

¥ costs uhider 40¢

B-5000 offers advances in size, weight and
thermal resistance. Leads and collector
strips are a highly conductive material,
offering excellent solderability, strength
and ability to withstand flex and pull.
Plastic encapsulant offers outstanding in-
sulation resistance, hermeticity, adhesion
ability and high temperature characteris-
tics. In no way does B-5000 compromise
traditionally accepted reliability practices.

With B-5000 you can tailor mounting tech-
niques to fit your needs exactly. Depending
on heat sink, available space and degree
of assembly line mechanization, B-5000
can be mounted in the fashion best suited
to your operation. For example, B-5000
is readily adaptable to the newer assembly
solder techniques without degradation.

ON READER-SERVICE CARD CIRCLE 4

25 watts at 2.5 amps,
10 volts and 100 C.

B-5000 lends itself equally well to other
commonly used production line
techniques.

Electrical specifications

Charac- Limits Test Conditions

teristic i VCB|VCE( IC | 1B | TJ
Min.| Max.| Unit Cedbrl B S

VCEO L I B 0.2

ICEQ —| 10 [ mA 25

1CBO —| 15(mA |14 150

VBE —| 12|V 14 |05

hFE 30| 250 | — 14 |05

hFE 20 - |- 14 [ 1.0

VCEG) | —|12)|V 10| 50

Absolute maximum ratings

VCEO =35 volts, IC=3 amps, IB=1 amp, Tstg=—65 to
175°C, TJ=—65 to 150°C.

For complete information about the new
Bendix B-5000 silicon power transistor,

write to us in Holmdel, New Jersey.
*In volume quantities

THE

(A
endl,
HOLMDEL, NEW JERSEY CORPORATION




- " — "
Type of Elsglas Type of 2 |e et
Code Company Information E 2|2 % Code Company Information 2|8 |2 £
Offered = = Offered = <
Semcor Div., Components Inc. Data sheets. Catalogs. 301 W Stewart-Warner Microcircuits Data sheets. Catalogs. 322
3540 W. Osborn Road Inc. Application notes.
Phoenix, Ariz. 85019 730 E. Evelyn Ave. Article reprints.
(602) 272-1341 Sunnyvale, Calif. 94086 Customer applications
> (408) 245-9200 service.
Semicon Inc. Data sheets. Catalogs. 302
Sweetwater Ave. SY Sylvania Electric Prod. Data sheets. Catalogs. | 323 | 324 | 325
Bedford, Mass. 01730 100 Sylvan Road Application notes.
(617) 275-8542 Woburn, Mass. 01801 Customer applications
S ¥ (617) 933-3500 service. Design aids.
Semiconductor Devices Inc. Data sheets. Catalogs. 303
875 W. 15th St. Syntron Company Data sheets. Catalogs. 326
Newport Beach, Calif. 92663 283 Lexington Ave.
(714) 642-5100 Homer City, Pa. 15748
Semiconductor Specialists Inc. Data sheets. Catalogs. 304 Bl
5700 W. North Ave. Customer applications TRWS | TRW Semiconductors Inc. Data sheets. 327 | 328
Chicago, I11. 60639 service. 14520 Aviation Blvd. Article reprints.
(312) 622-8860 Lawndale, Calif. 90260 Short form catalog.
y (213) 679-4561
Semi-Elements Inc. Catalogs. 305
Saxonburg Blvd. Tl Texas Instruments Inc. Data sheets. Catalogs. | 329 | 330 | 331
Saxonburg, Pa. 16056 P.0. Box 5012 Application notes.
(412) 352-1548 Dallas, Tex. 75222 Customer applications
(214) 235-3111 service.
Semtech Corp. Data sheets. Catalogs. 306
652 Mitchell Road Application notes. TR | Transitron Electronic Corp. Short form catalog. 332 | 333 | 334
Newbury Park, Cal. 91320 Data manuals. 168 Albion St.
(213) 628-5392 Customer applications Wakefield, Mass. 01881
service. Design aids. (617) 245-4500
SA Siemens America Inc. Data manuals. 307 Trio Laboratories Data sheets. 335
230 Ferris Ave. 80 DuPont St. Application notes.
White Plains, N.Y. 10603 Plainview, N.Y. 11803 Customer applications
(914) 948-3434 (516) 681-0400 service.
SIG Signetics Corp. Data sheets. 308 UC | Union Carbide Electronics Data sheets. Catalogs. | 336
811 E. Arques Ave. Application notes. 365 Middlefield Road Application notes.
Sunnyvale, Calif. 94086 Article reprints. Mountain View, Calif. 94041 Customer applications
(408) 739-7700 (415) 961-3300 service. Design aids.
STC | Silicon Transistor Corp. Data sheets. Catalogs. | 309 | 310 Unitrode Corp. Data sheets. Catalogs. 337
E. Gate Blvd. Application notes. 580 Pleasant St. Data manuals.
Garden City, N.Y. Customer applications Watertown, Mass. 02172 Customer applications
(516) 742-4100 service. (617) 926-0404 service. Samples.
Test reports.
N| Siliconix Inc. Catalogs. 3 312
1140 W. Evelyn Ave. Vactec Inc. Data sheets. 338
Sunnyvale, Calif. 94086 2423 Northline Industrial Blvd.
(408) 245-1000 Maryland Heights, Mo. 63045
(314) 432-4200
Slater Electric Inc. Data sheets. Catalogs. 313
45 Sea Cliff Ave. Application notes. Varian/Bomac Div. Data sheets. Catalogs. 339
Glen Cove, N.Y. Beverly, Mass. 01915 Application notes.
(516) 671-7000 (617) 922-6000 Customer applications
service. Design aids.
Solar Systems Inc. Data sheets. Catalogs. 314
8241 N. Kimball Ave. Application notes. VAR | Varo Inc., Special Products Div. | Data sheets. Catalogs. 340 | 341
Skokie, 111. 60076 Article reprints, 2201 Walnut St. Article reprints.
(312) 676-2040 Data manuals. Garland, Tex. 75040 Design aids.
Customer applications (214) 276-6141
service.
VEC | Vector Solid State Labs. *
SSP | Solid State Products Inc. Data sheets. Catalogs. | 315 | 316 Southampton, Pa. 18966
One Pingree St. Application notes. (215) 357-7600
?2 Ilc;r)rl,7l:;s>zsghgl970 C::::;rg aoglicatons Western Semiconductors Inc. Data sheets. Catalogs. 343
2200 Fairview St. Application notes.
SOL | Solitron Devices Inc. Data sheets. 317 | 318 Santa Ana, Calif. 92704 Customer applications
1177 Blue Heron Blvd. Short form catalogs. (714) 546-2250 service. Design aids.
Riviera Beach, Fla. 33404 Data manuals. . =
(301) 848-4311 WH Westinghouse Electric Corp. Data sheets. 344
Molecular Electronics Div. Short form catalog.
SSD | Sperry Semiconductor Data sheets. Catalogs. | 319 Box 7377
380 Main Ave. Elkridge, Md. 21227
Norwalk, Conn. 06852 (301) 796-3666
(203) 847-3851 ;
WH Westinghouse Electric Corp. Data sheets. Catalogs. | 345 | 346
SPR | Sprague Electric Co. Data sheets. 320 321 Semiconductor Div. Application notes.

491 Marshall St.
North Adams, Mass. 01247
(413) 664-4411

Application notes.
Short form catalog.

Youngwood, Pa. 15697
(412) 925-7272

Article reprints.
Design aids.
Short form catalog.
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~ the price
- of systems
~ power supplies

~ Just Dropped $100

(Con Avionics Has Another New Line)

When we cut $100 from the going market price for sys-
tems power supplies, we kept all the features you need most.

For example, Con Avionics’ new line carries an uncondi- PARTIAL SPECIFICATIONS
tional five year guarantee. It has a Mean Time Between Fail- Input: 105-125 VAC, 47-63 cps
ure of 35,000 hours, calculated according to Mil Handbook Regulation: (Line and load combined) +0.05%
217. We use silicon transistors exclusively, so the units oper- Ripple: 1 mv RMS max.
ate to 75°C. They are designed and manufactured to meet Response time: 25 microseconds
specifications under the worst possible combination of Temperature Coefficient: 0.015%/°C or
operating conditions. 18 mv/°C., whichever is higher

The secret to maintaining all this quality at a low price Temperz?ture: ForC may.
lies in designing a systems power supply right from the start. 'E_Ehe entire voltage range between 5.5 vdc and
Most m(?dules used in high power systems applications are relr.l(%svdrgr:zecofvr%r;d g\otvgtrenn;)é-stlé rz%déelsan%g-
just modified lab units. Wattages from 104.5 to 816.

But when you design a supply just for systems use you
worry about things like panel space. So Con Avionics new

HS supplies are available in rack and half-rack size. You
can pack 12 volts at 20 amps into 5%” of panel height and
8” of width.

And in a system supply you design-in optimum air flow,
for both vented and forced air cabinets. Our units are self-
cooled, too.

Before you buy another power supply for a systems appli-
cation, remember that the price is now $100 lower than it
used to be. Call, write, wire or TWX Mr. Gerry Albers at
Con Avionics for all the details.

'
FULL RACK SIZE
=)
HALF RACK SIZE

CONSOLIDATED AVIONICS a pwsion o §
800 Shames Drive ® Westbury, L. I., New York = 516-ED 4-8400

ON READER-SERVICE CARD CIRCLE 5
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Select the best transistor for the job by knowing
which parameters govern for a given application. Here is
the lowdown-from dc to RF and low-level thru large signal.

Modern bipolar transistors, unlike first-genera-
tion types (devices generally numbered below
2N700), have been specifically tailored to achieve
optimum performance in certain applications. The
key to transistor selection, then, lies in under-
standing and consulting the parameters which
reflect a transistor’s suitability for any particular
application.

Here is a master chart which shows the govern-
ing parameters according to major application
categories. It embraces small- and large-signal
amplifiers, low- and high-speed low-level switch-
ing circuits, power switching networks and RF
power amplifiers. The frequency range runs from
dc to the gigahertz region.

Application categories narrow the search

Simply stated, the best transistor for an ap-
plication is one which performs the intended
function at lowest cost. Years ago, when nearly all
transistors were made by an alloy process,
differences between types could be predicted quite
readily. Compromises were inevitable; the general
trade-off was between frequency response and
power-handling ability.

For a time, the dream of a universal transistor
was entertained with the advent of mesa, planar
and annular types of transistors. But the vision
never materialized because with each technologi-
cal advance it was found that transistors tailored
to very specialized applications could be designed.
These devices enabled performance in these ap-
plications to exceed by far all prior expectations.

To narrow the search for the transistor best
suited to your application, a key parameter chart
(see table) has been developed. The chart is
applicable to the majority of available devices,
including modern ones made by mesa or passivat-
ed technologies as well as older types made by
alloy and grown processes.

The following definitions delineate the apphca—
tion categories.
= Small-signal amplifiers to 3 Mhz. These devices
handle small amounts of power, and they need

William D. Roehr, Manager, Device Characterization Sec-
tion, Applications Engineering, Motorola Semiconductor
Products Inc., Phoenix, Ariz.
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m Low-level,

only have a limited frequency response. Operation
is small-signal, that is, no large excursions of
collector current are required, although collector-
voltage swings may be large.

= Small-signal amplifiers above 30 MHz. These
devices are similar to those above but are primar-
ily intended for RF applications. There are some
differences in the significant characteristics, par-
ticularly in gain, noise and age.

= Low level, low-speed switching and large-signal
drivers. These cover switching speeds or am-
plification at frequencies below 1 MHz. They are
generally of the same type as those in the first
category, but additional specifications such as
saturation voltages and response times are needed
to define switching and large-signal performance.
high-speed switching. Devices in
this group are typified by a high f, value (> 50
MHz, generally) and a low storage time.

= Large-signal amplifiers and power switching.
Representative devices have a dissipation figure in
excess of five watts at a 25°C case temperature.

= RF power amplifiers. Devices in this category

“Why settle for second-best?”’ Pick the optimum transis-
tor type for your application by using author Roehr’s
guide to distinguishing between bipolar devices. It shows
where and why transistors can and should be used.

ELECTRONIC DESIGN



are especially designed for use as power amplifiers
and oscillators at frequencies exceeding 10 MHz.

Gain: major factor in small-signal amplifiers

In small-signal amplification to 30 MHz, the pri-
mary characteristic of the amplifier is the power
gain of the circuit. The power gain of an amplifier-
operated common-emitter with no circuit feedback
is easily determined from the transistor » parame-
ters:?!

R, ht

elysEes e e o TR

G

where R, is the load resistance, k. the small-signal
current gain (B), h,. the input admittance and h;.
the input impedance. Note that Ak is the determi-
nant of the h;.—h;e— h,.—h,, matrix where h,. is
the voltage feedback. ratio. In many cases R, <<
Noe, SO that Ak and gain may be approximated by?
hfezRL

S hie - (2)
At low frequencies, input impedance h;, may be
written as 77+ hye 7, S0 that Eq. 2 may be further
simplified to

Gk [ (3)

RL

7, + (7'/h,) :| ;
where 7, is the transistor base resistance, and 7.
the transistor dynamic emitter resistance. A
transistor stage has a power gain equal to the
product of a current gain and a voltage gain.
Parameter h;. establishes the current gain and the
resistances (primarily the R,/r. ratio) determine
the voltage gain. :

The actual amplifier design can proceed once

e \ e

This micropower switching transistor geometry is the
2N3493 device (Motorola). Featuring input and output
capacitances of 0.7 pF, the transistor itself is in the
rectangular-shaped overlap area between the circles.
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the h parameters as a function of the operating
point and some data on their inter-relationships
are known. This information is usually found on
the curves of a transistor data sheet.

Frequency response: a figure of merit

Second in importance only to gain in small-
signal amplifiers is the frequency response. Here
the gain-bandwidth frequency (fr) 1is of prime
interest.? It serves as a very useful figure of
merit.

To calculate circuit cutoff-frequency, the capac-
itance from base to collector (C,) must also be
considered. For a common-emitter amplifier
without degeneration, the response will be down 3
dB at the critical frequency given by

f o fT/hfe
S A

Older specification sheets generally use the term
“heta-cutoff frequency,” fa., which is related to fr

by
fae%f'l‘/h/e- (5)

In the front ends of preamplifiers, the
noise figure is all-important. Noise will be lowest
for transistors having high ;. and low 77, values.
Designing for low noise is usually quite involved,*
but helpful data sheet design curves are usually
supplied. If it is not specified, assume that the
transistor will usually be too high to be satisfac-
tory for first-stage preamplifier operation, parti-
cularly when low frequencies are to be handled.

Aside from gain, frequency response and noise,
there are a number of other, in general, secondary
parameters that must be considered.

For linear operation, the available voltage
swing must generally be confined. This avoids

(4)

A ring-dot geometry is exhibited by the 2N3783 bipolar
transistor. Suitable for very low-noise RF amplification,
this Motorola device has a maximum noise of only 2.2 dB
at 200 MHz. The yolk-colored pattern is the base area.
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distortion due to saturation in the low-voltage
region and avalanche effects in the high-voltage
area. The guideline to follow—since linearity is
seldom specified—is to take the specified value of
Ver and nine-tenths of Viyz as suitable limits
for load-line excursions.

Even though small-signal amplifiers d1ss1pate
low power, the power-dissipation rating at am-
bient temperature and the maximum junction-tem-
perature rating deserve some attention. In addi-
tion, although the Iz, leakage current is negligible
in modern silicon transistors, it is large enough to
cause stability problems in germanium types; where
it, too, must be taken into account. In all transis-
tors, the variation of base-emitter voltage and cur-
rent gain as a function of temperature directly af-
fects stability,® although V; and h;. were neglected
in older treatments of the subject because the
effect of Iy,z0 was so much greater.

Devices classified as general purpose transistors
will perform best in audio and video amplifying
applications. In general, the best present types are
silicon pnp passivated units, as they have the flat-
est curve of ks, vs I, and the lowest noise.

Engineers occasionally stretch a point in their
search for a universal device. They may use a
transistor which has been optimized for some

Key parameters based on application

other function in a small-signal amplifier applica-
tion, just because the device is handy, or economi-
cal in large quantities. This may be foolhardy. For
example, both silicon and germanium transistors
intended for high-speed switching or RF am-
plification are poor choices as general-purpose
devices. The switches, if made of silicon, will be
gold-diffused to reduce storage time in saturated-
mode switching service. This manufacturing
practice causes the ks to be low and to fall off at
low current, and also produces high leakage cur-
rents and high noise. A germanium-type switch is
a poor choice because of low voltage-ratings and
relatively high leakage currents. Similarly, the RF
device will exhibit low gain at low frequencies and
its h.; is often very sensitive to changes in I, and/
or VCE

Oscillation frequency index of RF performance

RF small-signal amplifier applications require a
new look at the gain and frequency parameters.
The characteristics of importance in the RF region
are in general quite different from those in the
audio realm. Here too, gain is important, but the
best indicator of it in the high-frequency region
above the beta-cutoff frequency fee iS fmas, the

Required specification ratings Characteristics limits
Veeo by Cob hee ) Edge Func-
Device types Usecategory | Pe |Pa | T, | Vego or ) Vausl - of or | or [SVeg Ntf)ilse of | tg [ tional
) Mour | O Iy & | sat test
Alloy (GPA or GPS)
Grown, mesa Small-signal
Planar amplifiers X | X X X X X* X X -
Annular (no gold) (to 30 MHz)
(standard diffusion)
Drift, mesa Small-signal a
:lanT amplifiers X X x| x X .
nnular
b MH
(RF diffusion) fahove M)
Low-level, low-
Alloy, grown (no gold) speed switching
Mesa (to 1.0 MHz); X X X X X X X X X X X 2
Planar Large-signal
Annular drivers
(below 30 MHz)
I\gfsa goId::oped Low-level, high-
i) speed switching e o v L s Ge R e
Annular (low-voltage (above 1.0 MHz)
(standard diffusion) - !
Large-signal
All power types with amplifiers; X X X X X X X A
standard base diffusion | Power-switching A . A .
(below 10 MHz)
Power-class
amplifiers; % G,
RF types only Oscillators X X X X X Pogt
(above 10 MHz)

12
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maximum frequency of oscillation.®
The power gain at high frequencies for practi-
cal amplifiers is given as

fr

¢~ 8wfir,C,’

where f, is the gain-bandwidth product, f the
frequency of operation, 77, the base-spreading
resistance and C,. the -collector-base feedback
capacity. The maximum frequency of oscillation,
fmazy, may be found by solving Eq. 6 for the fre-
quency where power gain is unity. This yields

Fip o \/8*fT__ 7

: :
5 G

G (6)

Note that power gain will increase at the approxi-
mate rate of 6 dB/octave as circuit operation is
shifted down in frequency from f,.. Precise
calculations can be made by using the two-port
admittance parameters provided on the modern
data sheet.

Once again, for the input stages of a system,
noise figure is important.” As with audio amplifier
types, devices that do not have a specified noise
figure will probably not be suitable for front-end
operation at vhf and uhf.

Agc is a bias factor

RF devices generally exhibit a maximum gain
when operated at certain bias conditions. Many
transistors are designed to have special automatic
gain control (agc) characteristics, so that gain
decreases at a certain rate in relation to changes
in the dc bias.

The gain may be reduced by decreasing the
collector current (reverse age), or increasing the
collector current (forward age). All transistors
are capable of reverse-agc operation, whereas a
forward agc characteristic is obtained only by
special device design. Forward-agc operation is
suitable only at frequencies above f..; reverse age
may be used at any frequency. Forward age has
the advantage of an increasing signal-handling
capability with rising input signal. This agc
information is usually supplied for devices which
are designed for particular use as gain-controlled
amplifiers.

Other characteristics to be considered include
the breakdown-voltage rating, Vs, because it
comes into play when choosing power supply
voltages, and allowable output-voltage swings.
Ambient-temperature power rating and the
junction-temperature limit are of only passing
interest. This is because RF applications are
typified by low power-dissipation figures. Func-
tional tests of gain and noise, as specified on some
data sheets, show the optimum operating point
and are an excellent guide to whether the device
will be suitable for a given application. '

As for the matter of “universality,” the RF
device is most emphatically a special product.
General-purpose and switching transistors are not
nearly as suitable in RF applications. In general,
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the gain of these units will be very low, they will
be unstable, and they will exhibit high noise.

Saturation, dc modes set switching stage

In low-level, low-frequency (= 1 MHz) switch-
ing, many of the characteristics specified for most
modern devices must be weighed. The same type
of transistor that makes a good audio amplifier
may very well serve as a good switch.

Here, specifications additional to the audio
figures are required. Of primary importance in a
switching system is the gain of the stage which
approaches the de gain (hyz). Also, because most
devices operate in a saturated mode, the satura-
tion voltage is of considerable interest. It sets a
system-voltage level and largely determines the
power dissipation.

Finally, the remaining set of major parameters
is the switching times.® Included here is the stor-
age time, for in the case of the older, alloy-junc-
tion devices, it can be lengthy. Nearly all modern
types of transistors, however, have storage times
which are quite small by comparison; they are
therefore suitable for low-speed switching cir-
cuits. It is nonetheless desirable to have a storage
time (t,), specification, which is approximated by

IB] At IB2

ts T - (Ic/h’m + 132) : (®)
where 7, is the storage-time time-constant, I, the
turn-on base current, I;, the turn-off base current,
I, the collector current and h,; the dc current
gain. Equation 8 is helpful in estimating storage
time at a point other than the one specified on the
data sheet. For alloy devices, Eq. 8 holds quite
well; for modern devices, it is found that -, varies
somewhat with I.. In the latter case, Eq. 8 may
result in an error of 2:1 and therefore should not
be used indiscriminately.

Another figure of merit is the sum of the rise
and fall times. An index of the rise-and-fall-time
values can be obtained from f, and C,,. Parameter
fr predominates in the rise-time equation in the
high-current region, while output capacitance C,,
is paramount in the low-current region. To pre-
dict rise time, t,, both parameters must be known

Io/1y,

and used in:
1
by (2 T fr i CM) <1 =12 Ig, by ) 1%

In Eq. 9 f; is the gain-bandwidth product, R, the
load resistance, C,, the -collector-base capaci-
tance, I, the collector current, I;, the base cur-
rent and hy, the dc current gain.

Load line control is essential

The expression is reasonably accurate provid-
ing that I./Iz;, < hpg/2. In applying it, the I3,
value must approximate a step of current, R,
should be a pure resistor and the values of f, and
C,» must be averaged over the load line used.
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The voltage breakdown rating, Vize, usually
proves to be the best indicator of an upper voltage
limit. But in many cases, careful control of the
load line and the reverse bias placed on the tran-
sistor makes it possible to switch voltages up to
the Vpo rating.®

For switching applications such as multivibra-
tors and flip-flops, where capacitors are used in
the base-coupling circuit, the Vs, rating must
be known, as it is quite easy to exceed this limit
inadvertently.

The rated dissipation at ambient temperature
and the maximum junction-temperature limit
rate attention, but are not of prime importance,
because the power dissipated here is fairly small.

The leakage currents of germanium and silicon
devices may be a selection factor. In today’s silicon
transistors they are so low that they are not of
design significance. On the other hand, the leakage
of germanium devices may prove troublesome.

Silicon transistors are generally preferable to
germanium types in switching applications be-
cause the former have a higher Vj;; turn-on
voltage. This and their lower leakage currents
make it easier to maintain the cut-off state.

Storage time a key in high-speed switching

The characteristics of importance to high-speed
switching applications are essentially the same as
those in the previous group. But there is greater
emphasis on the storage-time specifications, since
they prove to be a primary limit on how fast a
logic system can operate.

To achieve low storage time, the recommended
devices are low-voltage germanium or gold-doped
silicon units. These transistors are generally un-

This power transistor features an isolated collector. Shown
before being sealed, this semiconductor type (2N1724)
unit comes in a TO-61 package.
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suitable for applications other than switching. Sili-
con npn types achieve the fastest switching.

Designers are sometimes tempted to use an RF
transistor in a switching application. The results
are disappointing, for RF devices have low Vo
ratings, low kg, values, high storage times and
poor saturation characteristics.

Power rates high in large-signal amplifiers

In large-signal amplification, large amounts of
power are handled and the power rating of the
transistor at a specified case temperature becomes
of paramount interest. The voltage which it can
tolerated, as indicated primarily by the BV o
rating, is also of great importance. The other
voltages normally mentioned on data sheets gen-
erally do not greatly affect these applications.

In such devices, the edge of the saturation
region, as evidenced by the knee in the collector
V-I curve is significant. This is particularly so for
the linear power amplifier, as it is obviously desir-
able to handle current peaks and voltage excur-
sions as close to the saturation region as possible
for maximum efficiency. Edge of saturation infor-
mation can often be obtained from data sheet
curves. In power transistors, saturation will often
occur when Vep > Vi,

These power units are also used in power-
switching, where many of the characteristics that
are of consequence are the same parameters that
govern in low-level applications. In this category,
storage time may also limit the speed at which
switching can be handled, although speed itself
is usually not of primary importance.

Rise time at high currents is a major interest,
but because of the current range over which these
devices are switched, the use of f, measured at a
single point does not correlate with measured rise
time if fitted to Eq. 9, and the rise-time spec-
ifications and curves must be used. Gain (hry)
matters because efficiency is a prime considera-
tion, and so too does saturation voltage because of
the large currents usually handled. The product
of the current and saturation voltage largely de-
termines the power dissipation and dictates the
requirements for the heat dissipator.

Current excursions modify frequency response

A common denominator for both large-signal-
amplification and power-switching applications is
frequency response. The gain-bandwidth frequen-
cy (fr) serves as an indicator of amplifier high-
frequency response, but as with switching service,
the amplifier’s large current excursions cause
discrepancies. When attempting to calculate
frequency vresponse, Miller effect due to C,
should be considered as well as fs.

Generally, better amplifier performance predic-
tions can be obtained from proper use of the tran-
sistor switching data. If rise-time data is plotted
as a function of I, with V; as a parameter (under
the condition I./I;, << hrg), a large signal cut-
off frequency can be found from

ELECTRONIC DESIGN
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I,
fa= 2at, hyy Iy,

In Eq. 10, f, is the large-signal common-emitter
cut-off frequency and I. the ON collector current.
Parameter ¢, is the rise time obtained from
switching data at the collector current (I,) and
voltage swing of interest. Note that V., of the
switching test is the same as AV.; in amplifiers,
and Ion of the switching test corresponds to
I pky in amplifiers ; hpy is the transistor de current
gain and I, is the turn-on base current used in the
switching test.

Flat curves of hyy vs I, are desirable for silicon
transistors, as they are commonly driven from
high-impedance sources to obtain the best thermal
stability and the lowest distortion. For germani-
um power transistors, a low-impedance drive
circuit is required to achieve the same ends, so
that a flat curve of transconductance vs collector
current is needed.'®

An extremely important characteristic of power
devices is the safe operating area.'* Data are
usually presented in graphic form showing per-
missible regions of V.z-I, operation as a func-
tion of time. Unfortunately, safe area does not
correlate very well with the power ratings based
upon thermal resistance. All the same, safe area,
not power rating, is more often than not the
arbiter of power-handling ability, and therefore is
the prime concern.

(10)

Functional tests guide RF operation

RF operation creates conditions such that
conventional parameters simply give no indication
of a particular transistor’s suitability. The only
way to select devices, then, is to refer to the func-
tional test on the manufacturer’s data sheet. Here
you will find the power gain at a given power
output under the optimum conditions for which
the devices were designed.

Bear in mind that the BV, voltage rating
has proved to be the most useful single voltage
rating for RF power transistors. As in low-fre-
quency power applications, the edge of saturation
is significant and so is safe area information.
Secondary considerations are the maximum tem-
perature rating and 25°C case power-dissipation
rating. When designing the tuning circuit, output
capacitance C,, must be known.

Sewing up the tailored device choice

A theme of this discussion has been that there is
no universal transistor. It is wisest to select tran-
sistors with specifications tailored by the manu-
facturer to a given application.?

It is found, for example, that devices intended
for high-speed, low-level saturated switching
service possess very high noise figures and very
low gain as audio-frequency amplifiers. Germani-
um switches, made from low-resistivity material
to achieve low storage time, similarly should not
be used indiscriminately in audio amplifiers.

Devices intended for RF applications are de-
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Pick the right device! When faced with a number of tran-
sistor geometries, cans, etc., to choose from, use the key
parameters as a guide to application.

signed to have very low base-spreading resist-
ances. For this, a diffusion profile in the base is
made to have an average low resistivity. As a
result, the input capacity is rather high, the cur-
rent gain very low, rendering this type of device
unsuitable for audio and switching applications.

Conversely, the switching device, designed to
have a high emitter-breakdown voltage and a low
input capacitance, will have a high-base-spreading
resistance. This results in low power gain and
high noise when it is operated as an RF amplifier.
In the power area, too, the same types of trade-
offs are evident. = =
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MINUTES

SECONDS

. New Microflex
Timer/Counter
Dials make
accurate
settings,
easier!

HZ60A6
COUNTER

And not one turn too man
coils depend on precise win

NEW TWISTER...
ACCURATE TIME/COUNT CONTROL

New and consistently better! At the left is
the new face of our famous Microflex® reset
timers and counters. High-visibility, direct
reading dials enable you to make highly accu-
rate settings, easier! The larger, 20-turn scale,
for example, may be in minute divisions with
the inner in seconds. Settings as short as 3/yoth
of a second with == /soth second accuracy are
readily obtained. Other dial selections to 120
hours are available. After the desired pre-set
time period, a variety of 15 amp. contacts can be
opened or closed to control motors, solenoids,
valves, etc. Uniform new lettering and attractive
neutral grey color make units compatible with
all other Eagle Signal types and with your most
advanced machine designs. For full details about
these new timers and counters, use Reader
Service Card, circle number 91.

'i'URN...TURN...TURN...

CLUTCH

characteristics of radio tuning
AG.LE. did a’

good turn for a leading manufacturer W shown

above. Using a Micr

oflex counter, variations in motor speed resulting from

wire tension changes are taken care of . . . and an accurate product is

produced each time. T
and press the button.
stops automaticall

clutch and motor.

he operator merely needs to set the high-visibility dial

The arbor turns the pre-set number of revolutions and

In this system, the Microflex gounter controls brake,
Complete information is in Bulletin 730. For a copy, use

Reader Service Card, circle number 92.

FILL'ER UP...

HOPPER
VALVE
LIMIT SWITCH

Bl

HA42A6
RESET TIMER

®
MOTOR@ )

And not one ounce too many! A leading food su
manufacturer presented the Man from E.A.g.L.E. wisthptprlz
packaging requirement shown at the left. This manufac-
turer wanted to accurately fill containers. A versatile
Microflex timer was the answer. It moves the containers
under the hopper . .. filling and advancing them by the
time lapse technique. The limit switch in this system
activates the Microflex which controls hopper-valve and
motor circuits. An accuracy of !/9% of full seale is con-
sistently maintained and the manufacturer can vary the
container sizes and amounts he wants them to carry
Intriguing? Write for Bulletin 110 for full data Use.
Reader Service Card, circle number 93. ;

The Man from E.A.G.L.E. would like yo! i

| ,E-A.G.LE. u to see h -

plete ‘‘showcase’’ of process control i¥:leas. May wltse ::rr:ld

you %ur cata!og? For your copy, use the handy Reader Serv-

g:iegna'alr)di‘,’iscigﬁleEnvvmg?_r Sé, or write directly to Eagle
, E. W. Bliss Co

oot et BeD: mpany, Federal Street, Dav-

LEITEX) [+ [EAGLE SIGNAL

A DIVISION OF THE E. W. BLISS COMPANY
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UNDERCOVER OPERATOR

22AP Plug-in General Purpose Relay

... thee
ship and

and plate circuijt require
Featyres include: forms tg 3PDnT]epn|LS§
;pec:als on request; standarqg units
r;:ve gold-plated contacts for longer
s %lf life; lower pull-in voltages (DC.
SSDA ;‘)(f; nominal, AC: 75% of nomi-.

; Operating voltages 0.5
250, DC 0.2 to 130 in current rangé(s)

uarmp. Con}plete in-

¢ new relay bulle-
tin. For your copy, use R
ice Card, circle na’r'nber 9§ader g

SPECIFICATIONS
® Contacts: SPDT, DPDT, 3pPpT
® Contact Rating: § and 70 amps.
® Pull-in: 22 milliseconds average

L] D/(),D-Ol/[ Speed: 72 milljs, onas
il
5 b 7 /1Seconds

® Size: 134" x 25 x A

® Weight: 3 ounces

POWERFuUL PARTNER \

- - - 105 your to :
power-handling asslijghest medium-
workhorse. 25pS t

rugged %" diameter silver cadmium
3 ad

‘%(,ltde alloy contact; lower ptﬂ'lum
'tages (DC: 75% of nominal, AC:

6% of nominal); A i
ages 4 to 250, DC f 130 5 volt

rent ranges from .02 t

to 130 |

full technical information on this and

and medium
the Re P
number 96

Eagle Signal general purpose

) relays, yse
ader Service Card, and ’circle

RELAY DESIGNERS’ RELAY

25AA Open Frame General Purpose Relay

5

Ask the man from E.A.G.L.E. to open
his ‘“‘showcase’” of ideas for you.
Many can help solve your process
control problems. Want our com-
plete catalog? Use the handy Reader
Service Card, circle number 98 or
write: Eagle Signal Division, E. W.
Bliss Company, Federal Street, Dav-
enport, lowa 52803.

May 17, 1966

... and boy what a relay it is! Ver-
satile, dependable, economical. You'll
find hundreds of uses for these 5 or
10 amps., UL listed high-reliability
types. Standard units have gold-
plated contacts which permit longer
shelf life. Other significant features
include: lower pull-in voltages (DC:
70% of nominal, AC: 75% of nomi-
nal). AC operating voltages 0.5 to
250, DC 0.2 to 130 in current ranges
from .005 to 10 amp. Detailed speci-
fications on these and other Eagle
Signal general purpose relays are
given in a new technical bulletin. For
your copy, use Reader Service Card,
circle number 97.

SPECIFICATIONS

® Contacts: SPDT

. lC;‘ontacz‘ Rating: 20 amps. 115/230
AC 60 cyele resistive o 7 HP @
715/230 vac motor-inductive
® Pull-in: 50 milliseconds may.

® Drop-out Speed: 30
max.

milliseconds
® Size:2) " x 1% x AL

® Weight: 3 ounces

SPECIFICATIONS

® Contacts: SPDT, DPDT, 3PDT

e Contact Rating: 5A and 10A @ 775
VACe5A-1/10 HP @ 115 VAC, 1/6
HP @ 230 VACe®10A-1/6 HP @ 115
VAC, 1/3 HP @ 230 VAC

® Pull-in: 22 milliseconds average

® Drop-out Speed: 12 milliseconds
average

o Size: 174" x 1%, x 1)4"

® Weight: 2 ounces

LITET] (¥ EAGLE SIGNAL

A DIVISION OF THE E. W. BLISS COMPANY

=~
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How to use the charts

A tint pairs the transistor type with
the value of its key parameter for most ap-
plications in each transistor category. De-
vices are listed in order of increasing value
of that key parameter. Note, however, that
since various manufacturers may character-
ize their types differently, some “jumps” may
take place in the sequence. Consider, for ex-
ample, a type in the high-frequency category.
Its key characteristic will be fe Or fr (values
of fr are preceded by a single asterisk). But
fee is the frequency at which ks drops to
0.707 of its low-frequency value, and f, is
the gain-bandwidth product, or the product of
h;. and frequency at a point where h; is
dropping by 6 dB per octave. Thus, f, is about
hse times greater than f.. for a given type.

Under maximum ratings, manufacturers
were asked to specify collector power dissipa-
tion at 25°C case temperature, this general-
ly being the most meaningful single rating.
The derating factor can then be used to esti-
mate P. for other operating temperatures.

Either Vego or Vg is listed as a maximum
voltage rating. Vs is related to collector-
emitter diode breakdown and V.z, to col-
lector-base diode breakdown. But bear in
mind that many manufacturers’ data sheets
will list other important voltage ratings, such
as Vogs or Vegg.

Under characteristics, ELECTRONIC DESIGN
asked manufacturers to supply typical values
—maximums, minimums or spreads. Where
deviations from this occur, they are noted.

Finally, a word of caution: the character-
istics listed serve primarily as a guide and
generally should not be used exclusively for
direct comparison of types. This is because
it is impossible to list the wide variety of test
conditions under which characteristics have
been measured. Vg0, for example, can differ
considerably for comparable devices when
measured at a collector current of 100 pA in
one case and 1 mA in another. The best bet
is to consult the manufacturers’ data sheets
before making the final selection. Also, scan
the articles that preface each listing section.
Each article contains important information
about parameter evaluation.

Key to Symbols

foe

fa.b

hFE
lo

COG

Con

t,

tS

Vor sat)

Eu
Ve

IDSS

BVDGO

BVoes
Cis

N.F.

n

IEO

I,

Vi (sat)
VEB'_' 1
VOB]

= small-signal short-circuit forward
current transfer ratio cutoff fre- »
quency (commont-emitter)

= small-signal short-circuit forward
current transfer ratio cutoff frequen-
cy (common-base)

= gain-bandwidth product

= collector power dissipation (aver-
age)

= junction temperature °C

= derating factor

= max collector voltage, collector to
emitter, base open

= max collector voltage, collector to
base, emitter open

= max collector current
= max collector current (peak)

= small-signal short-circuit forward
current transfer ratio (common-
emitter)

= dc short-circuit forward current
transfer ratio (common-emitter)

= collector cutoff current (dc), emitter
open

= output capacitance (common emit
ter)

= output capacitance (common-base)

= rise time

= storage time

= collector-to-emitter saturation volt-
age transconductance

= pinch-off voltage

= zero-bias drain current

= drain-gate breakdown voltage with
gate-source open-circuited

= breakdown voltage from drain to
gate with drain shorted to source

= common source short-circuit input
capacitance

= noise figure

= intrinsic standoff ratio

= max emitter reverse current

= max peak point emitter current

= max emitter saturation voltage

= min emitter reverse voltage

= min base one peak pulse voltage

ELECTRONIC DESIGN



(ACTUAL SIZE)

Holitron

announces a family of

90 Amp NPN Silicon Planar
Power Transistors featuring

fast switching, high voltage
capabilities with
Pr=350W @ 25°C!

DESIGN LIMITS PERFORMANCE SPECIFICATIONS
Py BVeso Veeo BVeso figa Vg (sat) Vee (sat) lcso H
Type (sus)

Watts
Number 2550 Volts Volts Volts Volts Volts kA MH

Case le=1mA le=0.2A e=1mA le="75A lc=90A lc =50A, Ig = 5A Vg = 60V

Max. Min. Min. Min. Min. Min. Max. Max. Max. Typ.
MHT8920 350 80 60 8 10 5 20 15 10 20
MHT8921 350 100 80 8 10 5 20 15 10 20
MHT8322 350 120 100 8 10 5 20 15 10 20
MHT8923 350 140 120 8 10 5 20 1.5 10 20

50°C

Case lec = 2mA le = 50A lc =50A, g =10A Veg =RATED | MIN.
2N3149 300 80 80 10 10 = 25 15 2000 0.1
2N3150 300 100 100 10 10 — 25 15 2000 0.1
2N3151 300 150 150 10 10 — 25 15 2000 0.1

TRANSISTOR DIVISION

@(ﬂltmn DEVICES, INC.

1177 BLUE HERON BLVD. / RIVIERA BEACH, FLORIDA / (305) 848-4311 / TWX: (510) 952-6676

Leader in Germanium and Silicon Power Transistors, Cryogenic Thermometers, High Voltage Rectifiers, Hot Carrier Diodes, Temperature Compensated
Zeners, Voltage Variable Capacitors, Random/White Noise Components, Microelectronic Circuits, and High-Pac Interconnection Systems.

ON READER-SERVICE CARD CIRCLE 6
May 17, 1966 19



Key to Transistor Types

Construction

AE  Annular epitaxial
AJ Alloy junction
AD  Alloy diffused

DD  Double diffused
DG  Grown diffused
DJ Diffused junction

DM Diffused mesa

DDM Double-diffused mesa

DP  Diffused planar

DR  Dirift

ED  Electro-chemical diffused-collector
EM  Epitaxial mesa

EP Epitaxial
FA Fused alloy
FJ Fused junction

GD  Grown diffused
GJ Grown junction
GR  Rate grown

MB  Meltback

MD  Micro-alloy diffused base
MS Mesa

PE Planar epitaxal

L Planar

SBT Surface barrier

SP Surface precision alloy
TDP
PADT

Triple-diffused planar
Past alloy diffused technique
Materials

ge germanium
si silicon

New DC Scope!
... the Heathkit 1014

¢ Sets New Standard for Per-
formance & Value . .. $299.00
Kit . . . $399.00 Assembled g
e DC to 8 mc Bandwidth—0.04
usec. rise time e Calibrated
Vertical Attenuator — .05 v/cm
to 600 v. (max.) Input e Trig-
gered Sweep — 18 calibrated
rates e Delay-Line Vertical
Amplifiers for Fast Rise Signal
Analysis e Electronically Regu-
lated Power Supplies — Forced
Air Cooling e Built for Continu- |
ous-Duty Industrial & Lab Use

A 5” DC scope with calibrated
time base & 5X sweep magni-
fier. For 115/230 volt, 50-60
cycle operation.

Kit 10-14, 45 Ibs. .... $299.00
Assembled IOW-14,

A5 IBS,. . ohiies thas $399.00
RO e Ao e HmATHRIT ]
1 Heath Company, Dept, 60-5
r FREE CATALOG Benton Harbor, Michigan 49022
. Fully [ Please send FREE Heathkit Catalog &
s Describes Information describing the New
. Over 250 Heathkit 10-14 Oscilloscope
Heathkit [J Enclosed is $ , plus shipping.
Electronic Please send model .
jo Products Name l
oW Address
| "'; City State Zip.
Prices & specifications subject to change without notice. TE-141 J

FREE FOLDER
ECCOSHIELD®
 RF SHIELDING MATERIALS

LCCOSMIELD ES LCCOSHIELD SO snd €O

&«

5 gt

Brand new six page folder in color describes a com-
plete line of Eccoshield products to combat RFI—
conductive plastic sheet and gaskets, adhesives, coat-
ings, caulking compounds, metallic foil—the works.

This valuable Folder is yours.
Write or use Reader Service Card.

EMERSON & CUMING, INC.

¢ Canton, Massachusetts
* 604 W. 182d St., Gardena, Calif.
® 9667 Allen Ave., Rosemont, lil.

Emerson &‘Cumlng Europe N. V.

ON READER-SERVICE CARD CIRCLE 7

Oevel, Belgium
ON READER-SERVICE CARD CIRCLE 8

ELECTRONIC DESIGN



Manufacturers and their lines

Manufacturer. Symbol AL:lio High-l::quency Po:er Lowl:tevel Hig:'ll-.evel Fie:;:;ffect Un:i-l;:ction
Amelco AL ° ® ° ° ° °
Amperex AMP ° ° ) ° °
Bendix BE ° ° °
Burroughs BU °
Continental Device cbC © ° ° . °
Crystalonics CcT ° ° ° ° °
Delco DE ° ®
Dickson DIC ®
Electronic Transistor ETC ) ] ® ° °
Fairchild FA ° ° @ ® ° °
General Electric GE ® @ ® ° ° 2
General Instrument Gl ° ) ° ° ® °
General Micro-electronics GME ° ° ° ®
Hughes HU ° ° °
ITT Semiconductors ITT ° ° ° ®
Industro Transistor IND ° ® °
International Electronics IEC ° ° )
KMC Semiconductor KMC ° ®
KSC Semiconductor KSC ° ° ®
Lansdale LAN ® ° e °
Motorola [[0] e ® ° ° ® s °
National Semiconductor NA ) e @ ° @
Nucleonic Products NUC ° ° ® ) °
Philco PH ° °
Radio Corp. of America RCA ° ° ° ° ° °
Raytheon RA ® ® ° ®
Siemens America SA ® © ° ° ®
Silicon Transistor STC ° @ )
Siliconix | ®
Solid State Products SSP ) ® &
Solitron SoL ®
Sperry Semiconductor SSD ° ° °
Sprague SPR ° ° ° ° ®
Sylvania SY ° ° ° ® °
Texas Instruments 11l ° ® ° ° ° ° °
Transitron TR ° ® ° ° °
TRW Semiconductors TRWS ° ® ° ° °
Union Carbide uc ° o ° °
Vector VEC ° ° °
Westinghouse WH ° ° °
May 17, 1966 21




Audio and General Purpose

Mostly audio and general-purpose types handling less than one watt.
Listed in order of increasing forward-current transfer ratio.

MAX. RATINGS CHARACTERISTICS
v f
Cross T: [ 2CEO ae Package
index | Type ,h“ it (o) .| Veso le leo *tr | Outline

Key No. Mfr. Type Ng (mW) C mW/°C| (V) | (mA) (1A) (MHz) | (T0-) Remarks
2N1439 NA pnp,A,si 512 400 200 2.25 50 100 025 - 5 CT:
2N1223 $SD AJ 6 250 175 1.67 40 100 0.1 - 5 CT, SPR

Al NS-664 NA pnp,A,si 7-22 400 175 2.5 50 100 1 - 5 Industrial Type
NS-668 NA pnp,A,si 1-22 150 175 1 50 100 1 - 18 Industrial Type
2N927 NA pnp,A,si 8-22 150 200 85 60 100 025 - 18 SPR
2N935 SSD A) " 385 160 2.85 40 50 0.1 0.2 18 CT, SPR
2N938 SSD AJ 9 250 175 1.67 35 50 025 - 18 CT, SPR
2N1024 SSD AJ g 250 175 1.67 15 100 025 1 5 AMP, CT, SPR
2N1025 SSD A) 9 250 175 1.67 35 100 025 - 5 AMP, CT, SPR

23 2N1028 SSD AJ 9 250 175 1.67 10 100 025 - 5 CT, SPR
2N1154 Tl npn,si 9 750 150 6 *50 60 B - - TR, NA, ETC
2N1155 Tl npn,si 9 750 150 6 *80 50 ) - - TR, NA, ETC
2N1156 Tl npn,si 9 750 150 6 *120 40 b - - TR, NA, ETC
2N1220 SSD AJ *9 250 175 1.67 25 100 0.1 - 5 CT, SPR
2N1222 SSD A) 9 250 175 1.67 25 100 0.1 - 5 CT, SPR
2N1586 Tl npn,si 9 125 87.5 2 10 25 1 - - TR, ETC
2N1587 Tl npn,si 9 125 87.5 7 20 25 1 - - TR, ETC
2N1588 Tl npn,si 9 125 87.5 2 40 25 1 - - TR, ETC
2N332A GE npn,DG,si 9-20 500 175 383 45 25 ; - h TR
2N1440 NA pnp,A,si 9-22 400 200 2.25 50 100 025 - 5 AMP, CT

A3
2N2673 GE pnp, DG, si 9-22 250 175 1.66 *60 25 1 - 46
2N1394 Gl pnp,ge 10 50 - 0.8 *10 - 15 - -
2N1408 Gl pnp,AJ,ge *10 150 100 2 *50 - 7.0 1 5 MO
2N1643 cT pnp,si *10 250 160 1.9 25 50 001 - 5
2N1672A Gl npn,AJ,ge *10 120 85 % *55 - 25 2 /]
BCZ12 AMP pnp,AJ,si 10 250 150 2 60 50 0.1 1 1
2N925 NA pnp,A,si 10-24 150 200 .85 40 100 025 - 18 SPR
2N470 TR npn,PL,si 10-25 200 175 1.2 15 25 5 8 5
2N471 TR npn,PL,si 10-25 200 175 1.2 30 25 5 8 5

. 2N472 TR npn,PL,si 10-25 200 175 1.2 45 25 5 8 5

4

2N472A TR npn,PL,si 10-25 200 175 1.2 45 25 5 8 5
2N1082 TR npn,PL,si *10-50 200 175 L5 *2% 50 5 17.2 5
2N102 N npn,AL,ge *10.5 1000 75 - *30 1500 | 500 - 13
N117 Tl npn,si 12 150 175 1 *45 25 2 - - TR
2N332 Tl npn,si 12 150 175 1 *45 25 2 - 5 GE, TR
2N1474 SSD A) 12 250 175 1.67 60 100 050 - 5 CT, AMP, SPR
2N1476 SSD AJ 12 250 175 1.67 100 100 0.2 - 5 CT, SPR
2N756 NA npn, DM, si 1222 500 200 2.5 45 100 0.2 - 18 TR
2N756A NA npn,DM,si 12-22 500 200 2.5 60 100 0.1 - 18 TR
2N923 NA pnp,A,si 12-30 150 200 .85 25 100 025 - 18 SPR

A5
NS-731 NA npn,DM,si 12-55 400 175 2.5 15 100 1 - 18 Industrial Type
NS-733 NA npn, DM, si 12-55 400 175 24 30 100 1 - 18 Industrial Type
2N1149 Tl npn,si 12.3 150 175 1 *45 25 2 - - TR
2N726 Tl npn, si 15 300 175 2 20 50 1 - 18
2N1248 TR npn,PLE,si 15 30 150 24 6 5 .01 - 3 GE
2N1311 Gl npn,AJ,ge 15 120 85 2 10 - 7.0 155 5 Tl
2N1655 RA pnp,si 215 250 160 1.85 125 50 1.0 .050 b CT, SPR
2N2177 SSD AJ AL 100 175 .67 6 50 .005 - 5 CT, SPR
2N2178 SSD A) 15 100 175 .67 6 50 .005 = 18 CT, SPR
2N2370 NA pnp,A,si 15 200 200 1.0 15 100 .005 - 5 Low Level, Low Noise, AMP, CT

AB SPR
2N2372 NA pnp,A,si %15 150 200 1 15 100 .005 - 18 Low Level, Low Noise, CT, SPR
2N2391 Tl pnp,si 15 300 175 2 20 50 10 - 50
BCY30 AMP pnp,AJ,si 15 250 150 2 *64 100 1 25 b
BCY33 AMP pnp,AJ,si 15 250 150 2 *32 100 1 4 5
BCZ13 AMP pnp,AJ,si 15 85 - 9 *20 10 01 1.5 - Sub min case
2N529 Gl - 1520 100 85 2 *15 - 0 2 5
NS-663 NA pnp,A,si 15-36 400 175 2.5 50 100 1 - 5 Industrial Type
NS-667 NA pnp,A,si 1536 150 175 1 50 100 1 - 18 Industrial Type
MA885 MO pnp,AJ,ge 15-40 200 100 2.67 *50 500 15 10.5 5 tfab

A7
2N243 Tl npn,si 16 750 150 6 *60 60 1 - - TR, NA
2N936 SSD AJ *18 385 160 2.85 35 50 0.1 - 18 CT, SPR
2N939 SSD AJ 18 250 175 1.67 35 50 .025 - 18 CT, SPR
2N1026 SSD AJ 18 250 175 1.67 35 100 025 - by CT, SPR
2N1027 SSD AJ 18 250 175 1.67 15 100 .025 - 5 CT, SPR

(see pages 4-9 for explanation of company abbreviations.)

22 ELECTRONIC DESIGN



AUd io (continued)

MAX. RATINGS CHARACTERISTICS|
; v f
Cross hg P Tj QVCEO | | oe Package
Index Type ‘he c (o) 5 CBO c co fr Outline
Key No. ~ Mtr. Type FE (mW) € mW/°C (Y) |(mA) (1A) (MHz) | (T0-) Remarks
2N1219 SSD A) *18 250 175 1.67 A 100 0.1 - 5 SPR
2N1221 SSD AJ 18 250 175 1.67 25 100 0.1 - 5 CT, SPR
IN1474A SSD A) 18 250 175 1.67 60 100 .050 - b CT, SPR
2N1441 NA pnp,A,si 18-36 400 200 2.25 35 100 .025 - 5 AMP, CT
N757 NA npn,DM,si 18-40 500 200 25 45 100 0.2 - 18 TR, GI
A8
2N333A GE npn,DG,si 18-44 500 175 3.33 45 25 3 11 5 TR
2N2674 GE npn,DG,si 18-44 250 175 1.66 *60 25 A - 46
2N928 NA pnp,A,si 18-55 150 200 .85 60 100 .025 - 18 SPR
2N334A GE npn,DG,si 18-90 500 175 3.33 45 25 ] 12 5 TR
2N758 NA npn,DM,si 18-90 500 200 2 45 100 0.2 - 18 TR, GI
2N758A NA npn,DM,si 18-90 500 200 2.5 60 100 0.1 - 18 Gl
INT734 Tl npn,si 20 500 175 3.33 60 50 1 - 18 TRWS, TR
2N738 Tl npn, si 2 500 175 3.33 80 50 1 - 18 TR
2N1273 Tl pnp,ge 20 150 85 2.5 *15 150 14 - 5
- 2N1274 Tl pnp,ge 20 150 85 2.5 *25 150 14 - 5
9
2N1310 Gl npn,AJ,ge *20 120 85 2 *90 - 1/ 1 5 Tl
2N1312 Gl npn,AJ,ge *20 120 85 2 *50 - 7 7 5 Tl
2N1372 Tl pnp,ge *20 250 100 3.3 .25 200 - - 5
2N1373 Tl pnp,ge *20 250 100 3.3 *45 200 - - 5
2N1380 Tl pnp,ge 2 250 100 3: *12 200 14 - 5
2N1381 Tl pnp,ge 20 250 100 3.3 225 200 14 - 5
2N1383 Tl pnp,ge 20 200 85 3.3 %5 200 14 - b
2N1445 Tl npn, si *20 800 200 4.57 *120 750 10 - 5
2N1564 Tl npn, si 20 600 175 4 60 50 1 - 5 TRWS, TR
i 2N1572 Tl npn,si 20 600 175 4 80 50 1 - 5 TR
2N1672 Gl npn,AJ,ge *20 120 85 2 *40 - 25 2 5
2N2371 NA pnp,A,si *20 200 200 1.0 15 100 .005 - 5 Low Level, Low Noise, AMP, CT
SPR
2N2373 NA pnp,A,si *20 150 200 1 15 100 .005 - 18 Low Level, Low Noise, CT, SPR
2N3579 SSD pnp,EP *20 400 200 2.28 60 30 0.05 80 46
2N3877 GE npn,PL,si *20 min 200 100 2.67 70 50 0.5 135 98
IN3BT7A GE npn, PEP,si *20 min. 200 100 2.67 85 50 0.5 135 98
A130 AMP npn,PL,si *20 360 200 2 *90 - - 30 b
A310 AMP npn,PL,si *20 300 175 2 *135 - B, 50 5
A3ll AMP npn,PL,si *20 300 175 2 *80 - A 30 5
All
BCY38 AMP [ pnp,Al,si *20 120 150 2 *32 250 1 45 5
2N530 Gl - 20-25 100 85 2 ¢1b - 5 3 5
2N2042 MO pnp,AJ,ge *20-50 200 100 *2.671 105 200 10 - ] Tl
2N2042A MO pnp,AJ,ge *20-50 200 100 *2.671 105 200 10 - 5 Tl
2N926 NA pnp,A,si 20-55 150 200 85 40 100 .025 - 18 SPR
2N339A TR npn,PL,si *20-80 250 175 3 60 150 1 10 11
2N340A TR npn,PL,si *20-80 250 175 3 85 150 1 10 11
2N341A TR npn,PL,si *20-80 250 175 3 125 150 1 10 11
2N118 Tl npn,si 24 150 175 1 *45 25 2 - - TR
2N333 Tl npn,si 24 150 175 1 *45 25 i - 5 GE, TR
A12
2N1150 Tl npn,si 24 150 175 1 *45 25 2 - - TR
2N924 NA pnp,A,si 24-60 150 200 85 25 100 .025 - 18
NS-662 NA pnp,A,si 24-60 400 175 2.5 40 100 1 - 5 Industrial Type
NS-666 NA npn,A,si 24-60 150 175 1 40 100 1 - 18 Industrial Type
2N330A RA pnp,si 25 380 160 29 -30 50 0.1 0.05 5 SSD, AMP, CT
2N563 Gl pnp,AJ,ge 25 150 85 YIS *30 300 i 0.8 -
2N564 Gl pnp,AJ,ge 25 120 85 2 *30 300 5 0.8 5 IND
2N1589 Tl npn,si 25 125 87.5 2 10 25 1 - - TR
2N1590 Tl npn,si 25 125 87.5 7 20 25 1 - - TR
2N1591 Tl npn,si 25 125 87.5 2 40 25 1 - - TR
A3
2N1623 RA pnp,si 25 250 160 1.85 20 50 1.0 0.05 5 CT, SPR
2N2304 RA npn,PL,si Wi 600 300 34 30 250 .010 10 5
2N2617 AMP pnp,si 25 350 150 2 25 50 .001 £ -
2N2831 Y npn,PE,si 85 360 175 - *40 200 .30 250 18 TRWS
BCY31 AVWP pnp,AJ,si 25 250 150 2 *64 100 A 25 5
BCY34 AMP pnp,AJ,si 23 250 150 2 #32 100 ot .6 5
SA2253 AL npn,si *25 - 150 - *40 - .05 - e
2N531 Gl - 25-30 100 85 2 *15 - 5.0 3% 5
2N658 Tl pnp,AJ,ge *25-80 250 100 6.66 12 1000| 6 - 5
2N306 SY npn,AL,ge *25-125 180 85 - *20 - 20 .600 22
Al4
2N2860 SY npn,PE,si *25-125 200 175 - *30 - 1 *1000 18
2N279 AMP | pnp,Al,si 30 125 75 2.5 30 10 110 0.15 1 Low Noise
2N662 Tl pnp,AJ,ge *30 250 100 6.66 12 100 6 - §
N727 Tl npn,si 30 300 175 2 20 50 1 - 18
2N1477 SSD A) 30 250 175 1.67 100 100 0.2 - 5 CT, SPR

May 17, 1966
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AUdiO (continued)

MAX. RATINGS CHARACTERISTICS
\
Cross ||' Tj *VCEO | | 'ae Package
Index Type *h. Pc ) o CBO c co *r Outline
Key No. Mfr. Type FE (mW) c mW/°C| (V) |(mA) (1A) (MHz) | (10-) Remarks
2N1654 RA pnp,si *30 250 160 1.85 80 50 1 .050 5 CT, SPR
2N1656 RA pnp,si *30 250 160 1.85 125 50 1 .050 ol CT, SPR
2N2173 Tl pnp,ge *30 240 100 3.2 15 750 10 - 5
2N2173 MO pnp,ge *30 240 100 &2 15 750 10 - 5
2N2392 Tl pnp,si 30 300 175 2 20 50 10 - 50
Al5
2N2599A SSD pnp,EP *30 400 200 2.28 100 30 0.025 60 46
BCY39 AMP pnp,AJ,si *30 120 150 2 *69 250 | .85 5
BCZ14 AMP pnp,AJ,si 30 85 - 9 *2 10 .01 1.5 = sub min case
2N532 Gl - 30-35 100 85 2 215 - 5 4.0 B
2N1101 SY npn,AL,ge *30-6 180 85 - *20 100 50 10 22
2N1102 SY npn,AL,ge *30-60 180 85 - *40 100 50 0.10 22
2N1442 NA pnp,A,si 30-65 400 200 2.25 30 100 .025 - 5 CT
2N650 MO pnp,AJ,ge 30-70 200 100 2.67 *45 500 10 5 Tl
2N650A MO pnp,AJ,ge 30-70 200 100 2.67 *45 500 10 - 5 Tl
2N653 MO pnp,AJ,ge 30-70 200 100 2.67 *30 250 15 1 5 Tl
A 16 :
2N1186 " MO pnp,AJ,ge 30-70 200 100 267 | *60 500 10 - 5
2N1191 MO pnp,AJ,ge 30-70 200 100 2.67 *40 200 15 - 5 Tl
MA881 MO pnp,AJ,ge 30-70 200 100 2.67 *60 500 10 10.75 5 tfab
MABB6 MO pnp,AJ,ge 30-70 200 100 2.67 *50 500 15 10.75 5 tfab
2N2711 GE npn,PL,si 30-90 200 100 2.67 18 100 P - 98 NUC
N2713 GE npn,PEP si *30-90 200 100 2.67 18 200 0.5 - 98 Full line spread
MPS2711 MO npn,EP si *30-90 310 135 2.81 18 100 0.5 - 92
MPS2715 MO npn,EP si *30-90 310 135 2.81 18 25 0.5 - 92
2N1051 npn,DD,si 30-100 500 150 4 40 100 9 4 5 NA
2N1707 MO pnp,AJ,ge 30-150 200 100 2.66 *30 400 15 t4 5 tfab
Al 2N244 Tl npn,si. 32 750 150 6 *60 60 1 - - TR, NA
2N405 RCA pnp,AJ,ge 3 150 71 - *20 35 14 0.65 40
2N406 RCA pnp,AJ,ge 35 150 71 - *20 35 14 0.65 1 LAN
2N780 Tl npn,si 35 300 175 2 45 50 0.01 - 18 AL
2N1010 RCA npn,AJ,ge 35 20 55 - *10 2 10 2 1 LAN
2N2389 Tl npn,si 35 450 200 2.51 215 500 0.01 - 50
BCY32 AvMP pnp,AJ,si 35 100 150 i *64 50 - 4 9
2N533 Gl - 35-40 100 85 2.0 o - R 4.5 5
40234 RCA npn,P,si 35-180 500 175 3.3 18 100 | 0.5(max)| *60 -
AC 121 SA pnp,AJ,ge 35-190 900 90 20 20 300 5 1.5 1
A18 ¥
2N2926 GE npn,PL,si 135-470 200 100 2.67 - 100 0.5 - 18 NUC, t Full line spread, GME
MPS2926 MO npn,EP si 35-470 310 135 2.81 18 100 0.5 - 92
2N937 SSD A) *36 385 160 2.85 30 50 0.1 - 18 CT, SPR
2N940 SSD AJ 36 250 175 1.67 35 50 025 - 18 CT, SPR
2N1469 SSD A) 36 250 175 1.67 35 100 .025 - ] CT, SPR
2N1475 SSD Al 36 250 175 1.67 60 100 .050 - b AMP, CT, SPR
2N759 NA npn,DM, si 36-90 500 200 2.5 45 100 0.2 - 18 TR, GI, Tl
2N759A NA npn,DM,si 36-90 500 200 2.5 60 100 0.1 - 18 SPR,GI, Tl
2N335A GE npn,DG,si 37-90 500 175 3.33 45 25 5 - 5
2N2675 GE npn, DG, si 37-90 250 175 1.66 *60 25 3 - 46
ALY
2N334 Tl npn,si 39 150 175 1 *45 25 2 - 5 GE/TR
2N1151 T npn,si 39 150 175 1 *45 25 2 - - R
2N735 Tl npn,si 40 500 175 3.33 60 50 1 - 18 TRWS, TR,
2N739 Tl npn,si 40 500 175 3.33 80 50 1 - 18 '
2N934 RCA pnp,MS,ge *40 150 - - 13 - - - 18
2N1370 Tl pnp,ge 40 150 85 25 25 150 14 - 5
2N1371 Tl pnp,ge 40 150 85 2.5 45 150 14 - 5
2N1374 Tl pnp,si 40 250 100 3.3 25 200 i/ - 5
2N1375 Tl pnp,ge 40 250 100 38 *45 200 7 - 5
2N1382 Tl pnp,ge 40 200 85 3.3 25 200 14 - 5
A2
2N1413 GE pnp,AJ,ge *40 200 85 3.33 *35 200 12 - 5
2N1565 Tl npn, si 40 600 175 4 60 50 1 - 1 TRWS, TR
2N1573 Tl npn,si 40 600 175 4 80 50 1 - 5 TR
2N1622 Gl npn,AJ,ge *40 120 85 2 *90 - 7.0 1 5
2N2868 GE npn,PE,si 40 2800 200 16 40 1000 | .010 130 o
2N2909 GE pnp,PE,si 40 2800 200 16 40 1000 | .010 130 46
2N3064 CT pnp,si 40 400 200 p ok *110 100 .01 - 46
2N3065 CT pnp,si 40 400 200 23 110 100 .01 - 46
2N3580 SSD pnp,EP *40 400 200 2.28 60 30 0.05 80 46
A306 AMP npn,PL,si 40 360 200 2 25 - .01 100 18
A2l
BCY1l1 AMP pnp,AJ,si 40 310 150 2.5 60 500 0.1 Ly 1
BCY12 AMP pnp,AJ,si 40 310 150 2.5 32 500 0.1 1.5 1
MES00 AMP npn,PL,si 40 360 200 2 *40 - 01 100 18
SFT325 NUC pnp,ge *40 . 500 85 - *2 500 30 - 1
2N480A TR npn,PL,si 40-100 200 175 12 45 25 2h 20 5 GE
(see pages 4-9 for explanation of company abbreviations.)
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Audio (continued)

MAX. RATINGS CHARACTERISTICS
h ¢ f
Cross . T, % CEO ae Package
Index Type ““ Pc (nl ) o VCBO ‘C ICO i"‘l’ Outline
Key No. M. Type *hee (mW) ¢! |mw/%c| V) | (mA) | (uA) (MHz) | (10-) Remarks
2N2043 MO pnp,AJ,ge *40-100 200 100 2.67 105 200 10 0.75 5 Tl
2N2043A MO pnp,AJ,ge *40-100 200 100 2.67 105 200 10 0.75 5 Tl
2N659 Tl pnp,A),ge © *40-110 250 100 6.66 12 1000 6 - 5
2N2244 NA npn,DM,si 40-120 500 200 A5 20 100 01 - 18 Low Level
2N2247 NA npn, DM, si 40-120 500 200 2.5 45 100 01 - 18 Low Level
A22
: 2N2250 NA npn, DM, si 40-120 500 200 2.5 20 100 .01 - 18 Low Noise, CDC
2N2253 NA npn,DM,si 40-120 500 200 1.5 45 100 .01 - 18 Low Noise, CDC, AMP
2N4030 FA pnp,PE,si 40-120 800 200 22.8 60 - 2 100 5
2N4031 FA pnp,PE,si 40-120 800 200 22.8 80 - 2 150
NS-732 NA npn, DM, si 40-125 400 175 2.5 15 100 1 - 18 Industrial Type
NS-734 NA npn, DM, si 40-125 400 175 2.5 30 100 1 - 18 Industrial Type
2N1192 MO pnp,AJ,ge 40-135 200 100 2.67 *40 200 15 - 5 Tl
2N3691 FA npn,PL,si *40-160 625 150 2 35 50 05 *200 - RO97A package, CDC
0C79 AMP pnp,PADT,ge 2 0.55 15 1.2 *26 0.3 10 1.2 1
2N104 RCA pnp,AJ,ge 44 150 70 - *30 50 10 0.7 40
A23
2N215 RCA pnp,AJ,ge 44 150 70 - *30 50 10 0.7 1
2N3709 Tl npn,PE,si *45-165 250 125 2.5 30 30 0.1 - i 1Plastic
MPS3709 MO npn, EPsi *45-165 310 135 2.81 30 30 0.1 - 92
2N3708 Tl npn,PE,si *45-660 250 125 2.5 30 30 0.1 - t tPlastic
MPS3708 MO npn,EP,si *45-660 310 135 2.81 30 30 0.1 - 92
2N280 AMP pnp,A),ge 47 125 75 2.5 30 10 150 0.1 = Special Case
OC7IN AMP pnp,AJ,ge 4 110 75 0.45 30 10 - - 1
2N119 Tl npn,si 49 150 175 1,19 *45 25 1 - - TR
2N335 Tl npn,si 19 150 175 1 *45 25 2 - 5 GE, TR
2N1152 Tl npn,si 9 150 175 1 *45 25 2 - - TR
A2
2N917 FA npn,DP si 50 300 200 L7l 15 - 0.0005 *800 18 TI, RCA, AL, TRWS
2N918 FA npn,PE,si *50 300 200 171 15 50 0.002 *900 18 MO, TI, RCA, AL, TRWS
2N1443 NA pnp,A,si 50 400 200 2.25 15 100 025 - 5 GT
2N2616 FA npn,PE,si *50 800 200 4.56 15 50 0.002 *900 18 AL
2N27129 FA npn,PE,si *50 800 200 4.56 15 50 0.002 900 18 AL
2N3581 SSD pnp,EP *50 400 200 2.28 40 30 0.02 30 46
A569 AMP npn,PL,si *50 300 175 2 *20 - .01 100 18 Chopper, aVoff, =50V
A570 AMP npn,PL,si *50 300 175 2 *20 - 0.1 100 18 Chopper, Voff,=100.V
A1341 AL npn,si *50 200 150 - 575 - .010 - 18
;i BC410 AMP pnp,AJ,si 50 310 150 25 32 500 | 0.1 1.5 1
25
ME216 AMP npn,PL,si 50 360 200 2 *20 - 5 100 18
NS-661 NA pnp,A, si 50 400 175 25 30 100 il - 5 Industrial Type
NS-665 NA pnp,A,si S 150 175 1 30 100 1 - 18 Industrial Type
2N214 SY npn,AL ge *50-100 180 85 - *40 100 50 .01 22
2N1059 sY npn,AL,ge *50-100 180 85 - *20 100 20 .10 22
2N651 MO pnp,AJ,ge 50-120 200 100 2.67 *45 500 10 - 5 Tl
2N651A MO pnp,AJ,ge 50-120 200 100 2.67 *45 500 10 - 5 il
2N1187 MO pnp,AJ,ge 50-120 200 100 2.67 *60 500 10 2 5
MA882 MO pnp,AJ,ge 50-120 200 100 2.67 *60 500 10 1.0 5 tfab
MA887 MO pnp,AJ,ge 50-120 200 100 2.67 *50 500 15 1.0 5 tfab
A2 :
2N654 MO pnp,AJ,ge 50-125 200 100 2.67 *30 250 15 - 5
2N2706 MO pnp,AJ,ge 50-150 200 100 2.66 *25 400 10 13 5 tfab
PA1001 AL npn,DP,si *50- 150 - 200 2 *60 - .010 - 18
40232 RCA npn,P,si 50-180 500 175 .33 18 100 0.25 *60 -
BC 122 SA npn,PE,si 50-400 75 125 5.0 20 50 0.01 250 -
2N565 Gl pnp,AJ,ge 55 150 85 25 *30 300 5 1 -
2N566 Gl pnp,AJ,ge 55 120 85 2.0 *30 300 5 1 5 IND
N2717 GE npn,PL,si 55 200 100 2.67 - 100 0.5 - 18
0C58 AMP pnp,AJ,ge 55 20 75 1.5 7 b 1.5 1.6 - Sub min case
2N3394 GE npn,PL,si *55-110 200 100 2.67 25 100 0.1 - 98 Epoxy case
A2l
MPS3394 MO npn,EP,si *55-110 310 135 2.81 25 100 0.1 - 92
MPS3397 MO npn,EP,si *55-500 310 135 2.81 25 100 0.1 - 92
MPS3398 MO npn,EP,si *55-800 310 135 2.81 25 100 0.1 - 92
2N169 GE npn,GR,ge *60 65 85 1.1 15 20 - 8
2N449 GE npn,GR, ge *60 65 85 1.1 15 20 - 8 -
2N736A Tl npn,si 60 500 175 3.33 60 100 0.5 18 TR
2N929 Tl npn,si 60 300 175 2 45 30 0.01 - 18 FA,GI, TR, AL, SPR,UC, MO
2N957 FA npn,DD,si *60 800 150 6.5 20 - 1.0 250 18 TRWS, AMP
2N1097 GE pnp,AJ,ge *60 175 - 2.9 *16 200 16 - 5
2N1098 GE pnp,AJ,ge *60 175 - 29 *16 200 16 - 5
A28
2N1121 GE npn,GR,ge *60 65 85 1.1 15 20 - 8 =
2N1376 Tl pnp,ge 60 250 100 3.3 25 200 7 - 5
2N1377 Tl pnp,ge 60 250 100 3.3 *45 200 7 - 5
2N1414 GE pnp,AJ,ge *60 200 85 3.33 *35 200 12 - 5
2N1566A Tl npn,si 60 600 175 4 60 100 0.1 - 5

(see pages 4-9 for explanation of company abbreviations.)
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Audio (continued)

MAX. RATINGS CHARACTERISTICS
¥ f
Cross h ) = CEO ae Package
Index Type *hk i (OJ ) i VCBO Ie fis *r Outline
Key No. Mfr. Type FE (mW) mW/°C "ol (mA) (1A) (MHz) | (10-) Remarks
NZ387 Tl npn, st 60 300 175 7 7 0 | 0.0l = 50
2N2600A SSD pnp,EP *60 400 200 2.28 100 30 0.025 80 46
BCZ10 AMP pnp,AJ,si 60 250 150 2 25’ 50 0.1 1 1
BCZ11 AMP pnp,AJ,si 60 250 150 2 25 50 0.1 3 1 »
0C60 AMP pnp,AJ,ge 60 20 75 15 7 5 J=h 1.6 - Sub min case
A
2 $15660 FA npn,DPE,si *60 600 200 3.42 *40 1000 | - 650 - RO83 package
SFT323 NUC pnp,ge *60 200 85 - *24 250 15 - 1
SFT353 NUC pnp,ge 60 200 85 - *24 150 15 - 1
2N3858 GE npn,PEP,si *60-120 200 100 2.67 30 100 0.5 - 98
2N3858A GE npn,PEP,si *60-120 200 100 267 | , 60 100 | 0.1 - 98
2N660 Tl pnp,AJ,ge *60-150 250 100 6.66 12 1000 | 6 - 5
2N3721 GE npn,PL,si 60660 200 100 2.67 18 100 0.5 - 98
MPS3721 MO npn,EP,si 60-660 310 135 2.81 18 100 0.5 - 92
2N2430 AMP npn,ge *63 360 90 3.3 32 30 - - 1
2N175 RCA pnp,AJge 65 20 71 - *10 2 12 .85 40
A3
2N220 RCA pnp,AJ,ge 65 20 71 - *10 2 12 0.85 1
2N407 RCA pnp,AJ,ge *65 150 71 - *20 70 14 - 40
2N408 RCA pnp,AJ,ge *65 150 71 - *20 70 14 - 1 LAN
2N649 RCA pnp,AJ,ge *65 100 71 - 25 50 14 - 1 LAN
2N1924 GE pnp,ge *65 225 85 37 *60 500 10 - 5
2N3062 CT pnp,si 65 400 200 2.3 *90 100 01 - 46
2N3063 CcT pnp, si 65 400 200 2.3 *90 100 01 - 46
BCY40 AMP pnp,AJ,si *68 120 150 2 *32 250 1 .85 5
2N270 RCA pnp,Al,ge *70 250 50 - 275 75 10 1 7
7 2N281 AMP pnp,AJ,ge 70 165 75 3 *32 50 4.5 0.9 1
31
2N282 AMP pnp,AJ,ge 70 165 75 = *32 50 4.5 0.9 1 Matched Pair 2N281's
2N591 RCA pnp,AJ,ge 70 50 71 - 32 20 ] 0.7 1
2N647 RCA pnp,AJ,ge *70 100 71 - 25 50 14 - 1 LAN
2N1592 Tl npn,si 70 125 87.5 2 10 25 1 - - TR
2N1593 Tl npn,si 70 125 87.5 2 2P 25 1 - - TR
2N1594 TI npn,si 70 125 87.5 2 40 25 1 - - TR
2N3128 NA npn,PL,si 70 150 150 1.2 20 100 002 - -
A1109 AL npn,si *70 - 150 - *45 - 10 - 18
2N1175A MO pnp,AJ,ge *70-140 200 100 3.33 35 200 12 - 5
2N1705 MO pnp,AJ,ge 70-150 200 100 2.66 *18 400 10 13 5 tfab
A3
N213 SY npn,AL,ge 70-250 180 ° 85 - *40 100 50 0.1 22
2N1251 N npn,AL,ge *70-250 180 85 - *20 100 20 T 2
2N109 RCA pnp,A),ge 15 150 71 - %25 70 7 1 40 LAN
2N217 RCA pnp,AJ,ge *75 150 71 - 52 70 7 1 1 LAN
2N412 RCA pnp,AJ,ge 75 80 71 = 13 15 10 10 J LAN
2N1378 Tl pnp,ge 75 250 100 33 212 200 i - 5
2N1379 Tl pnp,ge 75 250 100 3:3 ') 200 7 - 5
40253 RCA pnp,AJ,ge *78 650 90 10 *25 500 14 (max) | *1 i
0C74 AMP pnp,AJ,ge 75 0.55 75 .66 20 300 10 1.5 1
2N1431 sy npn,AL,ge *75-150 180 85 - *25 100 20 .01 22
A
o 2N1189 MO pnp,AJ,ge *75-175 200 100 2.67 *45 500 10 - 5
2N2712 GE npn,PL,si *75-225 200 100 2.61 18 100 0.5 - 98 NUC
2N2714 GE npn,PEP,si *75-225 200 100 2.67 18 200 0.5 - 98
2N3402 GE npn,PE,si *75-225 50 150 4.47 25 500 0.1 - 98 Epoxy case, heat clip
2N3404 GE npn,PE,si *75-225 560 150 4.47 50 500 0.1 - 98 Epoxy case, heat clip
2N3414 GE npn,PE,si *75-225 360 150 2.67 25 500 0.1 - 98 Epoxy case
2N3416 GE npn,PE,si *75-225 360 150 2.67 50 500 0.1 - 98 Epoxy case
MPS2712 MO npn,EP,si *75-225 310 135 2.81 18 100 0.5 - 92
MPS2716 MO npn,EP,si *75-225 310 135 2.81 18 25 0.5 - 92
2N336A GE npn, DG, si 76-333 500 175 3.33 45 25 5 - 5 TR
A3
2N760 NA npn, DM, si 76-333 500 200 2.5 45 100 0.2 - 18 TR, GI, AL
2N760A NA npn, DM, si 76-333 500 200 2.5 60 100 0.1 - 18 TR, GI, AL
2N2676 GE npn, DG, si 76-333 250 175 1.66 *60 25 1 - 46
2N661 Tl pnp,AJ,ge *80 250 100 6.66 12 100 [ 6 - 5
2N736 Tl npn,si 80 500 175 3.33 60 “50 1 - 18 TRWS, TR
2N740 Tl npn,si 80 500 175 3.33 80 50 1 - 18 TR, AL
2N1415 GE pnp,AJ,ge *80 200 85 3.3 %35 200 12 - b
2N1566 Tl npn,si 80 600 175 4 60 50 1 - 5 TRWS, TR
2N1574 Tl npn,si 80 600 175 4 80 50 1 - 5 TR
2N3462 AMP npn,si *80 600 200 1.7 35 50 0.07 - 18 Low Noise
A 35
2N3463 AMP npn,si *80 300 200 17 50 50 0.002 - 18 Low Noise
40261 RCA pnp,DR, ge 80 80 85 1.2 *50 10 12 (max)|  *40 1
0C59 AMP pnp,AJ,ge 80 20 1% 118 7 5 155 22 - Sub min case
2N543A TR npn,PL,si 80-200 200 175 1.2 50 25 B 10 5
2N2245 NA npn, DM, si 80-250 500 200 2.5 20 100 .01 - 18 Low Level

(see pages 4-9 for explanation of company abbreviations.)
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Try a new source
for planar 2N2222 & \2N2369 families

If you've been wishing for a new source of
silicon planar general purpose amplifiers or
high speed switches, ITT has now provided
the answer.

ITT is in full production on the popular
2N2222 amplifier family and the 2N2369 high-
speed switching family. You can have the
same transistor performance you’ve been
getting from other suppliers, plus the supplier

FACTORIES IN PALO ALTO. CALIFORNIA; LAWRENCE, MASSACHUSETTS; WEST PALM BEACH, FLORIDA; HARLOW AND

perforfhance you can only get from ITT.

If y@u’re buying silicon planars from either
of thesg families, evaluate the new source.
Order em today . . . get them today . . .
from any distributor of ITT Semiconductors.
ITT Semiconductors, 3301 Electronics Way,
West Palm Beach, Florida, is a division of
the Interfational Telephone and Telegraph
Corporatiah.

SEMICONDUCTORS

ON READER-SERVICE CARD CIRCLE 9

May 17, 1966
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AUd iO (continued)

MAX. RATINGS CHARACTERISTICS
¥
Cross hy T}- *VCEO | | ‘ae Package
Index Type *he Pg (52 & CBO c co *t1 Outline

Key No. Mfr. Type FE (mW) C' [ mW/7C| (V) [(mA) (1A) (MHz) | (T0-) Remarks
2N2248 NA npn,DM,si 80-250 500 200 2.5 45 100 .01 - 18 Low Level
2N2251 NA npn,DM, si 80-250 500 200 23 20 100 .01 - 18 Low Noise, CDC
2N2254 NA npn, DM, si 80-250 500 200 25 45 100 .01 - 18 Low Noise
2N2715 GE npn,PL,si 82 200 100 2.67 *18-18| 100 0.5 - 18 IEC, GME
2N3060 CT pnp,si 85 400 200 2:3 *70 100 .005 - 46

A 36

: 2N1144 GE pnp,AJ,ge *90 175 85 ) *16 200 16 - -

2N1145 GE | pnp,AJ,ge *90 175 85 2.9 *16 200 16 - -
2N1925 GE | pnp,ge *90 225 85 &) *60 500 10 5
2N2431 AMP | pnp,ge *90 1000 75 33 *32 1000{ 10 1.7 1
2N3058 cT pnp, si 90 400 200 23 6 100 .0001 - 46
0C75N AMP pnp,AJ,ge 90 110 75 0.45 30 10 - - 1
2N2923 GE npn,PL,si 90-180 200 100 2.67 25 100 0.5 - 98 IEC, GME
2N3393 GE npn,PL,si *90-180 200 100 267 25 100 0.1 - 98 Epoxy case, GME
MP$3393 MO npn,EP,si *90-180 310 135 2.81 25 100 0.1 - 92
40231 RCA npn,P,si 90-300 500 175 .33 18 100 0.5 *60 -

A37
40233 RCA npn, Fsi 90-300 500 175 33 18 100 0.5 *60 -
2N3710 Tl npn,PE,si *90-330 250 125 2.5 30 30 0.1 - t tPlastic
MPS3710 MO npn,EP si *90-330 310 135 2.81 30 30 0.1 - 92
MPS3396 MO npn,EP,si *90-500 310 135 2.81 25 100 0.1 - 92
2N120 Tl npn,si 99 150 175 1 *45 25 2 - - TR
2N336 Tl npn,si 99 150 175 1 *45 25 2 - 5 GE, TR
2N1153 Tl npn,si 9 150 175 1 *45 25 2 - - TR
2N567 Gl pnp,AJ,ge 100 150 85 2.5 *30 300 5.0 1.5 -
2N568 Gl pnp,AJ,ge 100 120 85 2.0 *30 300 5.0 1.5 5 IND
2N3130 NA npn,PL,si 100 150 150 122 60 100 .002 - -

A 38
2N3582 SSD pnp,EP *100 400 200 2.28 40 30 0.02 30 46
A307 AVWP npn,PL,si 100 360 200 2 *25 - .01 100 18
ME213 AMP npn,PL,si 100 360 200 2 *45 - i1 100 18
ME217 AMP npn,PL,si 100 360 200 2 *20 - &) 100 18
ME900A AMP npn,PL,si 100 360 200 2 *40 - .01 100 18
ME901 AMP npn,PL,si 100 360 200 2 *40 - .01 100 18
MES01A AMP npn,PL,si 100 360 200 2 *40 - .01 100 18
2N508A MO pnp,AJ,ge *100-200 200 100 3.33 *30 200 7 - 5
2N3859 GE npn,PEP,si *100-200 200 100 2.67 30 100 0.5 - 98
2N3859A GE npn,PEP,si 100-200 200 100 2.67 60 100 0.1 - 98

A39
2N652 MO pnp,AJ,ge 100-225 200 100 2,67 *45 500 10 - 5 Tl
2N652A MO pnp,AJ,ge 100-225 200 100 2.67 *45 500 10 - 5 Tl
2N1188 MO pnp,AJ,ge 100-225 200 100 2.67 *60 500 10 - 5
MA883 MO pnp,AJ,ge 100-225 200 100 2.67 *60 500 10 1.25 5 tfab
MAB88 MO pnp,AJ,ge 100-225 200 100 2.67 *50 500 15 +1.25 5 tfab
2N213A SY npn,AL,ge 100-250 180 85 - *40 100 50 0.1 22
2N655 MO pnp,AJ,ge 100-250 200 100 2.67 *30 250 15 - Y Tl
2N1193 MO pnp,AJ ge 100-250 200 100 2.67 *40 200 15 - 5 Tl
2N4032 FA pnp,PE,si 100-300 800 200 22.8 60 - 7 100 -
2N4033 FA pnp,PE,si 100-300 800 200 22.8 80 - 2 150 -

A0
PA1000 AL npn,DP,si *100-300 - 200 2 *30 - .010 - 18
2N3692 FA npn,PL,si *100- 400 625 150 2 *35 50 .05 *200 - RO97A package, CDC
2N3707 Tl npn,PE si *100-400 250 125 2.5 30 30 0.1 tPlastic
MPS3707 MO npn,EP,si *100-400 310 135 2.81 30 30 0.1 - 92
2N2716 GE npn,PL,si 110 200 100 2.67 - 100 0.5 - 18 NUC, 1EC, GME
40329 RCA pnp,AJ,ge 120 125 100 2.8 x25 100 14 (max 128 1
2N2171 MO pnp,AJ,ge 120-310 500 100 6.7 *50 400 10 F-5 5 tfab
2N1926 GE pnp,ge il s ! 85 3.7 *60 500 10 - - 5
2N1190 MO pnp,AJ,ge *125-300 200 100 2.67 *45 500 10 5

5 BC 107 SA npn,PE,si *125-500 260 175 5.0 45 100 0.0007 150 18

41

2N2903 AL npn,DP,si *125-625 600 200 35 *60 - .010 - 5 Dual
2N2903A AL npn,DP,si *125-625 600 200 3.5 *60 - .010 - 5 Dual
IN2428 AMP pnp,ge 130 500 78 0.3 32 100 - 1.7 1
AC 163 SA pnp,AJ,ge *130 900 90 20 24 200 10 23 il
2N2706 AMP pnp,AJ,ge 115 500 90 0.37 *52 200 - 4.8 1
2N2707 AMP ge *135 500 90 0.37 #32 200 - 2:5 1 Matched NPN, PNP Pair
AF 127 SA pnp,AD, ge 140 60 75 2.5 32 10 1.2 75 18
2N569 Gl pnp,AJ,ge 150 150 85 28 30 300 5 2 -
2N570 Gl pnp,AJ,ge 150 120 85 2.0 *30 300 5 2 5 IND
2N930 Tl npn,si 130 300 175 2 15 30 0.01 - 18 FA, GI, TR,NUC, SPR, UC, MO

A 42
2N2388 Tl npn,si 150 300 175 2 45 30 0.01 - 50
2N2586 Tl npn,si 150 300 175 2 45 30 0.002 - 18 AMP, FA, AL, UC
2N3129 NA npn,PL,si 150 150 150 152 45 100 .002 - -
40262 RCA pnp,DR,ge 150 80 85 1.2 *50 10 12 (max *30 1
AC172 AMP npn,AJ,ge 150 280 75 2.7 32 200 10 - 1

28

(see pages 4-9 for explanation of company abbreviations.)
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After 130,000,000 diodes

|

T,

ﬁ'!

1-amp glass rectifiers come easy

The basic technology required for making
silicon glass rectifiers has long since been
proved out in ITT’s diode operation. More
than 130,000,000 diodes last year paved the
way for 1966 1-amp glass rectifier capability
that’s already operating at better than a 1.2
million annual rate.

If you’re using old-fashioned top-hats
because delivery is slow on DO-29 glass
rectifiers, make the switch now.

ITT offers immediate shipment of 200 to
1000 V, 1-amp glass rectifiers from factory
stock or from ITT distributors’ shelves. See
how fast silicon glass rectifier delivery can
be — call your ITT factory representative
or any of ITT’s semiconductor distributors
throughout the United States today. ITT
Semiconductors, a division of International
Telephone and Telegraph Corporation, 3301
Electronics Way, West Palm Beach, Florida.

SEMICONDUCTORS

FACTORIES IN PALO ALTO, CALIFORNIA; LAWRENCE, MASSACHUSETTS; WEST PALM BEACH, FLORIDA; HARLOW ‘AND FOOTSCRAY. ENGLAND. FREIBURG AND NURENBERG. GERMANY
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Audio (continued)

MAX. RATINGS CHARACTERISTICS
\ f
Cross hy T}. "VCEO | | ae Package
index | Type A P e .| ceo| ‘e co *r | Outline
Key No. Mfr. Type FE (mW) (o mW/°C| (V) | (mA) (+A) (MHz) | (T0-) Remarks
2N2924 GE npn,PL,si 150-300 200 100 2.67 25 100 0.5 - 98 IEC, GME
2N3392 GE npn,PL,si *150-300 200 100 2.67 25 100 0.1 - 98 Epoxy case, GME
2N3860 GE npn,PEP,si *150-300 200 100 267 30 100 05 - 98
2N4086 GE npn,PL,si *150-300 200 100 2.67 12 100 0.1 - 98
MPS3392 MO npn,EP,si *150-300 310 135 2.81 25 100 0.1 - 92
A3
2N2246 NA npn, DM, si 150-450 500 200 2.5 2 100 .01 - 18 Low Level
2N2249 NA npn,DM,si 150-450 500 200 25 45 100 .01 - 18 Low Level
2N2252 NA npn, DM, si 150-450 500 200 2.5 20 100 .01 - 18 Low Noise, CDC, AMP
2N2255 NA npn, DM, si 150-450 500 200 %5 45 100 .01 - 18 Low Noise
MPS3395 MO npn,EP,si *150-500 310 135 2.81 25 100 0.1 - 92
2N2453 AL npn,DP,si *150-600 600 200 114 *60 9 .005 - 9 Dual
2N2453A AL npn,DP si *150-600 600 200 1.14 *80 9 .005 - 5 Dual
2N3061 CT pnp,si 155 400 200 23 *70 100 .005 - 46
2N2613 RCA pnp,AJ,ge 160 120 100 - *30 50 ) 10 1
2N3241 RCA npn,PL,si 175 500 175 - 25 100 0.1 60 - HT
Ad4
2N3242 RCA npn,PL,si 175 500 175 - 25 200 0.01 60 - T
2N3403 GE npn,PE,si *180-540 560 150 4.47 25 500 0.1 - 98 Epoxy case, heat clip
2N3405 GE npn,PE,si *180-540 560 150 4.47 50 500 0.1 - 98 Epoxy case, heat clip
2N3415 GE npn,PE si *180-540 360 150 2.67 25 500 0.1 - 98 Epoxy case
2N3417 GE npn,PE,si *180-540 360 150 2.67 50 500 0.1 - 98 Epoxy case, heat clip
2N3711 Tl npn,PE,si *180-660 250 125 2.5 30 30 0.1 - t tPlastic
MPS3711 MO npn,EP,si *180-660 310 135 2811 30 30 0.1 - 92
2N1185 MO pnp,AJ,ge 190-400 200 100 2.67 *45 500 10 - 5
MA884 MO pnp,AJ,ge 190-400 200 100 2.67 *60 500 10 t1.75 5 tfab
0 MA889 MO pnp,AJ,ge 190-400 200 100 2.67 *50 500 15 t1.75 5 tfab
4
2N1194 MO pnp,AJ,ge 190-500 200 100 2.67 *40 200 15 - 5 Tl
2N1086 GE npn,GR, ge 195 65 85 ki 9 20 - 8 -
2N1086A GE npn,GR,ge 195 65 85 1.1 9 20 - 8 -
2N1087 GE npn,GR,ge 195 65 85 1.1 9 20 - 8 -
2N571 Gl pnp,AJ,ge 200 150 85 2.5 *30 300 b 3 -
N572 Gl pnp,AJ,ge 200 120 85 2.0 *30 300 3 5 IND
2N2614 RCA pnp,AJ,ge 200 120 100 - *40 50 10 1
2N3059 or pnp, si 200 400 200 2.3 6 100 .0001 - 46
2N3427 (o] pnp,AJ,ge 200-500 200 100 2.67 *45 500 3.0 6.0 5
MA1703 MO pnp,AJ,ge 200-500 200 100 2.67 *25 500 3.0 3.0 5 tfab
A%
MA1706 MO pnp,AJ,ge 200-500 200 100 2.61 #15 500 15 3.0 5 tfab
2N2429 AMP pnp,ge 220 500 75 3.3 32 100 - 23 1
2N2925 GE npn,PL,si 235-470 200 100 2.67 25 100 0.5 - 98 IEC, GME
DI6E7 GE npn,PEP,si *235-470 200 100 2.67 18 100 0.5 - 98
DI6E9 GE npn,PEP si *235-470 200 100 2.67 25 100 0.5 - 9
ME495 AMP npn,PL,si *250 360 200 2 *40 - 1 - 18
2N3900A GE npn,PL,si 250-500 200 100 2.67 18 100 0.1 - 98 5 dB(max nf)
2N3391 GE npn,PL,si *250- 500 200 100 2.67 25 100 0.1 - 98 Economy — Epoxy, NUC, IEC, GME
2N3391A GE npn,PL,si *250-500 200 100 2.67 25 100 0.1 - 98 5 dB(max nf), GME
2N3900 GE npn,PL,si *250-500 200 100 2.67 18 100 0.1 ~ 98
A 47 .
2N4087 GE npn,PL,si 250-500 200 100 2.67 12 100 0.1 - 98
2N4087A GE npn,PL,si 250-500 200 100 2.61 12 100 0.1 - 98 5 dB(max nf)
ME213A AMP npn,PL,si 300 360 200 2 45 - J 100 18
2N2953 RCA pnp,AJ,ge 350 120 100 - *30 150 5 10 1
2N4017 FA pnp,DPE,si *350 600 200 3.4 *80 200 10 5.5 - RO52A package, Dual pnp
2N3428 (0] pnp,AJ,ge 350-800 200 100 2.61 *45 500 3.0 8.0 5
MA1704 MO pnp,AJ,ge 350-800 200 100 2.67 75 500 3.0 5.0 5 tfab
MA1707 MO pnp,AJ,ge 350-800 200 100 2.67 B 500 15 14.0 5 tfab
2N3078 AMP npn,PL,si 360 360 200 2.06 *80 50 .01 - 18 TR
2N3390 GE npn,PL,si *400-800 200 100 2.67 25 100 0.1 - 98 Economy — Epoxy, NUC, IEC, GME
A48
2N4018 FA pnp,DPE,si *500 600 200 3.4 *60 200 10 7.0 - RO52A package, Dual pnp
2N4019 FA pnp,DPE si *500 600 200 34 *45 200 10 7.0 - RO52A package, Dual pnp
MA1702 MO pnp,AJ,ge 500 200 100 2.67 *45 500 3.0 7.0 5 tfab
MA1705 MO pnp,AJ,ge 500 200 100 2.67 25 500 3.0 6.0 5 tfab
MA1708 MO pnp,AJ,ge 500 200 100 2.67 15 500 15 5.0 5 tfab
2N3077 AMP npn,PL,si 600 360 200 2.06 *80 50 .01 - 18 TR
A520/A521|  AMP npn,PL,si 600 300 200 1572 80 50 .005 60 5 6 lead diff amp
$15650 FA npn,DPE si *600 200 125 5 25 - .050 40 - RO110 package
2N3395 GE npn,PL,si 800 200 125 (3161128 100 0.1 - t Economy — Epoxy, GME, 1EC
2 2N3396 GE npn,PL,si 800 200 125 9;379] 025 100 A - it Economy — Epoxy, GME, IEC
49
2N3397 GE npn,PL,si 800 200 125 0375 25 100 0.1 - t Economy — Epoxy, GME, IEC
2N3398 GE npn,PL,si 1250 200 125 0.375| 25 100 0.1 - t Economy — Epoxy, GME, IEC
2N2785 GE npn,PL,si 2000 1800 200 10 40 500 10 - 5 SPR
2N997 Tl npn,si *7000 500 175 3.3 40 300 0.01 = 18 (Darlington) ,FA, SPR
2N35 - pnp,AS, ge - 50 - - a5 - - - - SY, Gl

30

(see pages 4-9 for explanation of company abbreviations.)
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Why ITT wet tantalum
capacitors can’t leak

Every ITT Red Cap®© wet tantalum capacitor gets a “total
stress” seal that, unlike the ordinary single-crimp seal,
positively prevents electrolyte leakage. To accomplish
this, ITT inserts a teflon end seal, then spins down the
open end of the can until end seal, anode and insulating
washer are under a predetermined compressive force.
Seal integrity is further insured by the addition of an
epoxy end fill. Since the epoxy’s expansion coefficient
is less than that of the can, temperature cycling cannot
relax the spun seal. v :
If you're tired of electrolyte leaks and the problems
that go with them, here's an easy solution. Order the
ones that can't leak — the Red Caps®© — from your ITT
Capacitor distributor or from ITT Semiconductors, a
division of International Telephone and Telegraph Corpo-
ration, 3301 Electronics Way, West Palm Beach, Florida.

SEMICONDUCTORS

FACTORIES IN PALO ALTO, CALIFORNIA: LAWRENCE, MASSACHUSETTS: WEST PALM BEACH, FLORIDA: HARLOW AND FOOTSCRAY. ENGLAND: FREIBURG AND NURENBERG. GERMANY.
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AUdiO (continued)

MAX. RATINGS CHARACTERISTICS
% f
Cross hy Tj "VCEO | | a8 Package
Index Type % e P< 6] o CBO c co f Outline

Key No. Mér. Type heg (mW) C mW/°C| (V) | (mA) (1A) (MHz) [ (T0-) Remarks
2N331 pnp,AJ,ge - 200 71 - *30 - 16 - 5 MG, GI, IND
2N1392 Gl pnp,ge - 50 - 0.8 *20 - 8.0 - -
2N1393 Gl pnp,ge - 50 - 0.8 *20 - 8.0 - -
2N4020 FA pnp,DPE si - 600 200 2.3 *45 200 10 160 - RO52A package, Dual pnp
2N4021 FA pnp,DPE, si - 600 200 2.3 *45 200 10 160 - RO52A package, Dual pnp

A50

; 2N4022 FA pnp,DPE,si - 600 200 2.3 15 200 10 160 - RO52A package, Dual pnp

2N4023 FA pnp,DPE,si - 600 200 2.3 45 200 10 160 - RO52A package, Dual pnp
2N4024 FA pnp,DPE,si - 600 200 2.3 45 200 10 160 - RO52A package, Dual pnp
2N4025 FA pnp,DPE,si - 600 200 23 45 200 10 160 - RO52A package, Dual pnp
FT4020 FA pnp,DPE,si - 500 200 2.8 45 200 10 0.7 - Dual pnp
FT4021 FA pnp,DPE si - 500 200 2.8 60 200 10 0.55 - Dual pnp
FT4022 FA pnp, DPE,si - 500 200 2.8 60 200 10 0.7 - Dual pnp
FT4023 FA pnp,DPE, si - 500 200 2.8 45 200 10 0.7 - Dual pnp
FT4024 FA pnp,DPE, si - 500 200 2.8 60 200 10 0.55 - Dual pnp

AB1 FT4025 FA pnp, DPE si - 500 200 2.8 60 200 10 0.7 - Dual pnp
ME209 AMP npn, PE, si - 300 175 2 *10 - .002 - 18 Chopper, Voff=250nV
ME214 AMP npn,PE, si = 300 175 2 *45 - .002 - 18 Chopper, Voff=500nV
SP10801 FA npn,DP,si - 350 200 2 *45 - - - 89
SP10810 FA pnp,DPE  si - 350 200 ? *20 - - - 89
SP10811 FA pnp,DPE,si - 350 200 2 *20 - - 100 89

(see pages 4-9 for explanation of company abbreviations.)

Late-arrivals . . .

The following bipolar transistor families, manufactured by General Instrument, are
epoxy encapsulated units (TO-18 cans) similar or equivalent in characteristics to their
metal-can counterparts (for detailed information on device properties use the literature
offering form and reader-service card, p. 4):

Audio and general purpose
2N2711 - 2N2716 2N3390 - 2N3398

32

2N2721 - 2N2726

High-frequency

2N3563 - 2N3566
2N3605 - 2N3607
2N3638 - 2N3645

High-level switching

2N4140 - 2N4143 (similar to 2N2221, 2N2222, 2N2906, 2N2907)

2N3414 - 2N3416

2N3702 - 2N3711
2N3900 - 2N3905
2N3983 - 2N3985

2N4227 - 2N4228 (direct equivalents of metal-can types)

ELECTRONIC DESIGN
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NEW contact/ess meter relays (472

Utter reliability. .. utter simplicity. Completely
fail-safe circuitry insures 1009, reliability. No limita-
tion on pointer travel due to mechanical contacts.
Model 3324XA meter relays are CONTACTLESS.
An infinite life lamp and photo-conductors do the
sensing. Solid state switching circuit and relay
(10 amp, DPDT, 115 VAC) are contained internally
on single control point units. Double control point
models also available. Control point indication is
within 29, of actual switching. Available
THROUGH DISTRIBUTORS in ranges shown.

| Approx. :’ Single Control | Double Control
| Ohms (at. No. ’ Price [Cat. No. | Price

DC Microammeters
0-50 | 3000
0-100 1300 (16452
0-200 570 }16453
0-500 220 i16454
DC Milliammeter |

0-1 |16455
DC Millivoltmeter [
0-50

A
|
) |

| RANGE

$99.00
| 96.15
| 96.15
| 96.15

16451 16470
| 16471
| 16472

| 16473

$136.35
133.65
| 133.50
133.50

|
80 | 95.10 |16474 | 132.45

10 [16460 |63.60 | 16480 | 137.25

solutions to tough
meter applications

INSTRUMENTS THAT STAY ACCURATE
1 |

ro

ire edqg

Takes only half the space of a 215" Edgewise meter
with little sacrifice in scale length. Movement is
self-shielded. DC accuracy is £+ 29, (F.S.); AC
(rectifier type), &= 39, (F.S.) at 25°, 60 cycle sine
wave. Dustproof case. Meter comes complete with
bezel and mounting hardware. 20 Ranges are
STOCKED (see sampling below). Contact your
ELECTRONIC DISTRIBUTOR about Model 1521.

Cat.
No.

Approx.

Ohms Price

RANGE

DC Voltometers
0-150

DC Milliammeters
0-100

DC Millivoltmeters
0-50

DC Microammeters
0-25

AC Voltmeters
0-150

1000 o/v 10358 $15.45

1.35 6817 15.90

10 0713 16.20

3150 4552 23.40

1000 o/v 10415 20.10

For Complete Details, Request Bulletin 2073 and Meter Relay Reprint Article.

SIMPSON ELECTRIC COMPANY

5202 W. Kinzie Street, Chicago, I11.60644 « Phone: 312-379-1121

Export Dept.: 400 W. Madison Street, Chicago, Ill. 60606 « Cable, Amergaco

®

In Canada:
In India:

Bach-Simpson Ltd., London, Ontario

Ruttonsha-Simpson Private Ltd., International House,
Bombay-Agra Road, Vikhroli, Bombay

ON READER-SERVICE CARD CIRCLE 12
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High-Frequency

Includes types ranging up to and above the vhf
range. Listed in order of increasing f« or f.

MAX. RATINGS CHARACTERISTICS
|
f % 2 Cco
Crass *‘ae b T *VCEO | hfe |CEO *goe Package
Index Type . T c OJ a CBO C h HCEX ob | Outline
Key No. Mir. Type (MHz) | (m¥) (°c) |mW/°c| (V) (mA) FE (1A) (pF) | (T0-) Remarks
2N2709 RA pnp, si 0.05 250 160 | 1.85 35 50 *10 1 *110 5
2N444 Gl npn,AJ,ge 1 100 85 1.67 215 - 10 6 *16 5 Tl, ETC
HF 1 2N444A Gl npn,AJ,ge 1 150 100| 2 235 - 15 4 *14 5 Tl, ETC
2N3296 Mo npn,E,si - W 175 40 *60 700 *5-50 0.1 *20 - Special ceramic stud-mount
2N3297 MO npn, E,si ] 25W 175| 167 *60 1.52 *2.5-35 1.0 *60 3
2N94 sY npn,AL,ge 2 150 100 - *20 100 *10-80 30 9 22 ETC
2N233 SY npn, AL, ge 2 150 85 - *10 100 10 - 7 22 ETC
2N233A sY npn,AL,ge Z 150 85 - *10 100 *10 - 7 22 ETC
2N445 Gl npn,AJ,ge 2 100 85 1.67 15 - 20 6 *16 5 Tl, ETC
2N445A Gl npn,AJ,ge 2 150 10| 2.0 S - 35 4 *14 5 Tl
HF 2
2N515 SY npn,AL,ge 2 150 85 - *18 100 *10-50 50 8 22
2N516 SY npn,AL,ge 2 150 85 - *18 100 *15-75 50 8 22
2N3295 MO npn, E si 2 W 17517133 *60 250 *20-60 0.1 *8 5
2N1391 Gl fipn,AJ,ge 3 150 10| 2 *25 - *40-160 4 *20 5
2N2946 CcT pnp, PE, si 3 400 200 2.4 *40 100 *30-150 0.0005| *10 46 SPR
SFT337 NUC| pnp,ge 3 150 80 - o5 100 60 2.5 - 1
2N212 sY npn,AL,ge 4 150 85 - *18 100 *10-30 30 7 22
2N517 sY npn,AL,ge 4 150 85 - *18 100 *20-100 50 8 22
2N1058 SY npn,AL,ge 4 50 75 - *18 50 *10-23 50 d 22
HF 3 2N139 RCA | pnp,Al,ge 4.7 80 70 - *16 15 48 6 - 40
2N218 RCA | pnp,Al,ge 4.7 80 70 - *16 15 48 6 - 1
IN94A SY npn,AL,ge 5 150 100 - *20 100 *7-21 30 9 22
2N211 sY npn,AL,ge 5 150 85 - *18 100 *20-100 30 7 22
2N446 Gl npn,AJ,ge 5 100 85 1.67 *]5 - 30 6.0 *16 5 Tl
2N446A Gl npn,AJ,ge 5 150 100 2 %25 - 60 4.0 *14 5 Tl
2N1090 RCA | npn,A),ge 5 120 85 - I 400 *30 8 *25 5 Gl
2N2945 SPR | pnp,PE,si *5 400 200 2.4 ) 100 *40-250 0.0002| *10 46
FK3962 FA pnp,DP,si 5.5 175 200 2 60 50 3 - *6 - Hermet package
FV3962 FA pnp,DP,si 55 175 200 2 60 50 *300 - *6 51
i 2N2276 SPR | pnp,AT,si *8 150 140 1.3 *15 50 *15 0.003 *6.0 *18 Matched Pair 2N227
2N2217 SPR | pnp,SP,si *6 150 140( 1.3 #15 *15 0.003 *6.0 18 Matched Pair 2N2276
3N90 SPR | pnp,PE,si *6 300 200( 17 30 20 - 0.01 8 18 Duet, Voff <50u V
3N91 SPR | pnp,PE,si *6 300 200( 1.7 30 20 - 0.01 8 18 Duet, Voff <100, V
3N92 SPR | pnp,PE,si 6 300 200( 17 30 20 - 0.01 8 18 Duet, Voff <200u V
3N93 SPR | pnp,PE,si *6 300 200 17 50 20 - 0.01 8 18 Duet, Voff < 50uV
3N94 SPR | pnp,PE,si *6 300 2000 17 50 20 - 0.01 8 18 Duet, Voff < 100u V
3N95 SPR | pnp,PE,si *6 300 2000 17 50 20 - 0.01 8 18 Duet, Voff <200V
3N112 SPR | pnp,PE, si *6 200 2000 1.1 *50 20 15 .010 *10 90 Dual
3N113 SPR | pnp,PE,si *6 200 200 1.1 *50 20 3eh .010 *10 90 Dual
2N409 RCA | pnp,Al,ge 6.7 80 7 - k] 15 48 10 - 40
HF 5
2N410 RCA | pnp,AJ,ge 6.7 80 71 - *13 15 48 10 - 2 LAN
FK3964 FA pnp,DP,si 7 175 20| 2 45 50 *500 - *6 - Hermet package
FV3964 FA pnp,DP,si 7 175 200 2 45 50 *500 - *6 51
SA-313 SPR | pnp,SP,si " 150 140 13 20 50 *6 0.01 6 5 Symmetrical
SA-314 SPR | pnp,SP,si *7 150 140 13 15 50 *8 0.02 6 5 Symmetrical
SA-316 SPR | pnp,SP,si ol 150 140 13 10 50 *10 0.003 6 5 Symmetrical
SA-413 SPR | pnp,SP,si .1 150 140 13 20 50 *6 0.01 6 18 Symmetrical
SA-414 SPR | pnp,SP,si *] 150 140 13 15 50 *8 0.02 6 18 Symmetrical
SA416 SPR | pnp,SP,si *1 150 140 13 10 50 *10 0.003 6 18 Symmetrical
2N2378 SPR | pnp,SAT,si .2 150 140 13 *10 50 225 0.001 *6 18
HF 6
2N3318 SPR | pnp,SPAT si *1.6 150 140 13 15 50 - 0.001 9 18 Chopper
2N471A TR npn,PL,si 8 200 150512 30 25 10-25 5 *8 5
2N472A TR npn,PL,si 8 200 175, =12 45 25 10-25 5 *8 H
2N473 TR npn,PL,si 8 200 18I 12 15 25 20-50 5 *8 )
2N474 TR npn,PL,si 8 200 175 1.2 30 25 20-50 5 *8 5
2N474A TR npn,PL, si 8 200 1754 12 30 25 20-50 5 *8 5
2N475 TR npn,PL,si 8 200 175 1.2 45 25 20-50 5 *8 5
2N4T5A TR npn,PL,si 8 200 175} 12 45 25 20-50 5 *8 3
2N495 SPR | pnp,SPAT,si *8 150 140 13 2 50 15-30 0.1 *12 1
2N581 RCA | pnp,AJ,ge 8 150 85 - *18 100 30 3 - ] GI, TI, LAN, IND
HF 7
2N1054 TR npn,PL,si 8 600 17515523 $125 750 *20 5 *120 5 S
2N1118 *SPR| pnp,SAT,si 8 150 140 13 25 50 35 0.001 *§ 5 *PH orig Reg, CT
2N1118A *SPR| pnp,SAT,si 8 150 140 13 25 50 25 0.001 *6 5 *PH orig Reg, CT
2N2377 SPR | PNP,SAT,si *3 150 140 13 $9h 50 30 0.002 *6 18
SA-312 SPR | pnp,SP,si *8 150 140( 1.3 10 50 *10 0.01 6 5 Symmetrical

(see pages 4-9 for explanation of company abbreviations.)
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High-Frequency

(continued)
MAX. RATINGS CHARACTERISTICS
|
f v =0
Cross *'ae P i *VCEO | hfe ICEO *goe Package
Index Type 15 c DJ o CBO C *h HCEX ob | Outline
Key No. Mfr. Type (MHz) | (m¥) | (°C) [mW/7C| (V) (mA) FE (A) | (pF) | (T0-) Remarks
SA-315 SPR | pnp,SP,si *3 150 140| 13 12 50 *10 0.01 6 5 Symmetrical
SA-412 SPR | pnp,SP,si *§ 150 1401 1.3 10 50 *30 0.01 6 18 Symmetrical
SA-415 SPR pnp,SP,si *8 150 140 1.3 12 50 *10 0.01 6 18 Symmetrical
2N447 Gl npn,AJ,ge 9 100 85 1.67 %15 - 50 6 *16 §
i 2N44TA Gl npn,AJ,ge 9 15 10| 2 *25 - 85 4 *14 5
8
2N447B Gl npn,AJ,ge 9 150 100 2 225 - 150 4 *14 5
2N140 RCA | pnp,AJ,ge 10 80 70 - *16 15 75 6 - 40
2N219 RCA | pnp,AJ,ge 10 80 70 - *16 15 75 6 - 1
2N411 RCA | pnp,Al,ge 10 80 71 - *13 15 75 10 - 40
2N541 TR npn,PL,si 10 200 1751212 15 25 80-200 4 *20 5 GE
2N542 TR npn,PL,si 10 200 1751512 30 25 80-200 5 *20 5 GE
2N542A TR npn,PL,si 10 200 175| 1.2 30 25 80-200 5 *8 5 GE
2N543 TR npn,PL,si 10 200 1751 1.2 50 25 80-200 5 *20 5 GE
2N602 Gl pnp, DR, ge *10 120 85 2.0 *30 - *20-80 8 i 5
i 2N1206 TR npn,PL,si 10 3000 17525 60 150 *20-80 1 50 5
2N1207 TR npn,PL,si 10 3000 17525 125 150 *20-80 1 *50 5
2N1907 Tl pnp,ge *10 60000 100| 2000 *100 20 *20 500 - 3
2N1908 Tl pnp,ge *10 60,000 100| 2000 *130 20 *20 500 - 3
2N1974 FA npn,DP, si *10 3w 200( 17.2 60 - 70 0.005 Ik 5 TRWS, CDC, TR, AMP
2N2944 CT pnp, PE, si *10 400 2000 2.4 £15 100 *80-450 0.0001 | *10 46 SPR
2N3317 SPR | pnp,SPATsi *10 150 140 13 30 50 - 0.001 29 18 Chopper
2N3319 SPR | pnp,SP,si *10 150 140 13 30 50 - 0.001 39 18 Chopper
SA-310 SPR | pnp,SP,si *10 150 140 1.3 10 50 i) 0.01 6 5, Symmetrical
SA-311 SPR | pnp,SP,si *10 150 140 1.3 6 50 *5 0.01 6 5 Symmetrical
SA-410 SPR pnp,SP,si *10 150 1401 13 10 50 *30 0.01 6 18 Symmetrical
HF 10
SA-411 SPR pnp,SP, si *10 150 1401 13 10 50 *30 0.01 6 18 Symmetrical
2N4T76 TR npn,PL,si 12 200 1i5]= 12 15 25 30-60 9 *10 5
2N477 TR npn,PL,si 12 200 175440122 30 25 30-60 5 *10 5
3N114 SPR | pnp,PE,si *12 300 2000 1.7 *30 20 3 .010 *10 18 Dual
3N115 SPR | pnp,PE,si 2 300 2000 1.7 *30 20 3 .010 *10 18 Dual
3N116 SPR | pnp,PE,si b 300 2000 1.7 *30 20 3 .010 *10 18 Dual
3N117 SPR | pnp,PE,si 517 300 2000 1.7 *50 20 3 010 *10 18 Dual
3N118 SPR | pnpPE,si M2 300 200 1.7 *50 20 3 .010 *10 18 Dual
3N119 SPR | pnp,PE,si 7 300 2000 1.7 *50 20 8 .010 =) 18 Dual
2N582 pnp,AJ,ge 18 150 85 - £25 100 60 2 - ) Gl, TI, RCA, LAN, IND
i 2N1429 pnp, SAT, si 18 100 140( 0.86 6 50 45 0.001 A7 5 SPR, CT
2N478 TR npn,PL,si 20 200 17515052 15 25 40-100 5 *8 5 GE
2N479 TR npn,PL,si 20 200 175 1.2 30 25 40-100 4 *8 b GE
2N479A TR npn,PL,si 20 200 17512 30 25 40-100 5 *8 5 GE
2N480 TR npn,PL,si 20 200 1751 =412 45 25 40-100 47 *8 5 GE
2N496 *SPR | pnp,SPAT,si *20 150 140| 13 10 50 25 0.1 212 1 *PH orig. Reg.
2N1065 Gl pnp,DR,ge *20 120 85 2.0 *40 - *20-80 8 ] 5
2N2432 Tl npn,PE,si *20 300 A e 30 100 50 0.01 *12 18
2N4138 Tl npn,PE,si *20 300 175452 30 100 50 0.01 ]2 46
$15649 FA npn,DP,si *20 200 126/[455: 25 - 200-1000 3 4 - RO110 package
HF 12
2N1411 SPR | pnp,MA, ge 225 25 85 - *5 50 *75 0.3 =3 24 PH, GI
0C45 AMP | pnp,AJ, ge *25 83 75 - #15 5 75 0.5 - -
2N274 RCA | pnp, DR, ge 30 120 100f 1.6 - -10 60 4 *2 4 Vcev=-40
2N344 *SPR | pnp,SBT,ge 30 20 55 1.33 =5 5 2 0.7 *3 24 *PH orig Reg
2N345 *SPR | pnp,SBT,ge 30 20 55 1.33 5 5 35 0.7 3 24 *PH orig Reg
2N371 RCA | pnp,DR,ge 30 80 71 - *24 10 80 10 - 7
2N372 RCA | pnpDR,ge 30 80 71 - *2 10 80 10 - 7
2N603 Gl pnp, DR, ge *30 120 85 2 *30 - *30-100 8 5 5 Tl
2N754 TR npn,PLE,si 30 300 11513 *60 50 =15 1 *10 18
2N755 TR npn,PLE,si 30 300 A R ) *100 50 *15 i *10 18
HF 13
2N840 TR npn,PLE,si 30 300 151573 45 50 *30-100 1 %15 18 cDc
2NB42 TR npn,PLE,si 30 300 175 2 45 50 *20-55 1 10 18
2N1224 RCA | pnp,DR,ge 30 120 85 - *40 - 60 12 - 33 AMP
2N1226 RCA | pnp,DR,ge 30 120 85 - *60 - 60 12 - 33 AMP
2N1395 RCA | pnp,DR,ge 30 120 100 - *40 10 90 4 22 33 SY, AMP
2N1983 FA npn, DD, si *30 2000 150 16 25 - 100 1 235 5 TRWS, CDC, AL
2N1984 FA npn,DD,si *30 2000 150 16 25 - 80 1 *35 5 TRWS, CDC, AL, AMP
2N1985 FA npn,DP,si *30 2000 150 0.016] 25 - 60 1 %35 5 TRWS, CDC, AL, AMP
2N2225 KSC | pnp,ge 30 200 100 - %15 400 *60 25 *14 5
2N3742 MO npn,AE,si *30 5000 200| 28.6 300 50 *20-200 0.2 *§ b
HF 14
2N3743 MO pnp,AE,si *30 5000 200| 28.6 300 50 *25-250 0.3 15 b
TN-55 SPR | npn,PE,si 30 800 200 4.57 30 800 100 .010 8 5
TN-56 SPR [ npn,PE,si 30 500 200| 2.86 30 800 100 .010 8 18
TN-57 SPR | npn,PE,si 30 800 200 4.57 *40 800 80 0.010 *8 5
TN-58 SPR | npn,PE,si 30 500 200 2.86 *40 800 80 0.010 *8 18

May 17, 1966
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WITH 90db STABLE GAIN, HAS LOW FEEDBACK CAPACITANCE,
CUTS COMPONENT COSTS, MINIMIZES ALIGNMENT TIME

AND HAS NEVER BEEN USED IN A SINGLE TV SET?

WHAT GIVES YOU AN UNNEUTRALIZED, 3-STAGE TV-IF

ELECTRONIC DESIGN
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Integrated-Shield Transistors. How
come they’ve never been used before?
Simple. They’ve never been available be-
fore; they’re brand new from Amperex.

Until now, the big problem in design-
ing transistorized TV-IF’s has been
the transistor feedback capacitance.
Amperex’s breakthrough to integrated
shielding has now produced the types
A467 and A473 with feedback capaci-
tance so low that the need for neutraliz-
ing the circuit is completely eliminated.

In the Amperex Integrated-Shielding
process, we diffuse a special shield
between the collector and the base lead

May 17, 1966

“tab” to clamp the base at the emitter
RF potential. In common emitter eir-
cuits of the type used in TV-IF ampli-
fiers the net effect is the elimination of
the major source of feedback capaci-
tance: the ecapacity between the collector
and the base-lead “tab.” Thus the C,,
for the type A467 is a low 150 mpf and
only 220 mpf for the type A473.

Now you can build a three-stage,
unneutralized video IF amplifier, using
the A467 and two A473’s to produce an
overall minimum stable gain of 90db at
44mHz. The gain control range of the
type A467 stage is 55db minimum; in

ON READER-SERVICE CARD CIRCLE 13

the output stage the A473 will provide
swings of 7.7 volts undistorted into 2700
ohms.

For complete data and application
information, write : Amperex Electronic
Corporation, Semiconductor and Spe-
cial Purpose Tube Division, Slatersville,
Rhode Island, 02876.

45 Mc |10.7 Mc

AGC |Useable|Useable
Type| fp Cre |Range| Gain | Gain

A467‘330 Me |150 mpf‘ 55 db 1 33 db ‘ b

A473|550 Me |230 mpf| — 34db | 36db
Amperex
3



High-Frequency (continued)

MAX. RATINGS : CHARACTERISTICS
!
f % . Cco
. Cross *“" P T +y CEO | hes Iceo *Coe Package
Index Type 1 c oJ : CBO C *h tlcex Cob [Outline
Key No. M#r. Type (MHz) | (m¥W) | (°C) [mW/C| (V) | (mA) FE wA) | (F) | (T0-) Remarks
2N1524 RCA | pnp,DR,ge 33 80 71 - *24 10 60 16 - 1
2N1525 RCA | pnp,DR,ge 33 80 71 - *24 10 60 16 - 40
2N1526 RCA | pnp,DR,ge 3 80 71 - *24 10 130 16 - 1
2N1527 RCA | pnp,DR,ge 33 80 85 - *24 10 130 16 2 40
2N1417 TR npn, si *34 150 15| 1.25 15 - 60 0.05 *1.5 5
HF 15
2N1418 TR npn,si *34 150 150] 1.25 30 - 60 .0.05 *L.5 5
2N794 RCA | pnp,ge *35 150 85 - %13 100 *50 13 212 18 SPR
2N795 RCA | pnp,ge *35 150 85 - *13 100 575 13 12 18 SPR
2N293 *SPR | pnp,MA,ge 40 25 100) 0.63 *§ 50 155 1.5 35 24 *PH orig Reg, Gl
2N841 TR npn,PE,si 40 300 176] 3 45 50 *60-400 1 *15 18 TRWS, CDC
2N843 TR npn,PE,si 40 300 Tale 2 45 50 *45-150 1 *10 18
2N1122 *SPR | pnp,MA,ge *40 25 85 0.63 *12 50 35 5 6 24 *PH orig Reg
2N1122A *SPR | pnp,MA,ge *40 25 85 0.63 215 50 35 5 6 24 *PH orig Reg
2N1300 SPR | pnp,ge *40 150 85 - *13 100 30 3 - 5
2N1409 RA npn,Si *40 550 1501 4.5 *30 500 *30 10 35 5 Gl
HF 16
2N1410 RA npn, i *40 550 150] 4.5 *30 500 *30 10 35 5 Gl
2N1638 RCA | pnp,DR,ge 40 80 85 - *34 10 - - - 1
2N3565 FA npn,PL,si *40 500 125]45.0 25 - *150-600 0.05 *4.0 - CDC, IEC, GME
2N3566 FA npn,PL,si *40 800 125 8.0 30 - *400 0.05 25 - CDC, IEC, GME
N3712 Tl npn,PL,si *40 800 175]4:55.33 150 200 *30-150 0.1 g 5 Metal header, MO
PADTS50 AMP | pnp,PADT,gef  *40 6000 75 - *70 700 40 - - 3
2N128 *SPR | pnp,SBT,ge 45 25 85 0.82 *10 5 40 0.6 #2:5 24 *PH orig Reg
2N1631 RCA | pnp,DR,ge 45 80 85 - *34 10 80 16 - 40
2N1632 RCA | pnp,DR,ge 45 80 85 - *34 10 80 16 - 1
2N1637 RCA | pnp,DR,ge 45 80 85 - *34 10 48 - - 1
HF 17
2N1639 RCA | pnp,DR,ge 45 80 85 - *34 10 - - - 1
2N2509 AL DP 45 12w 2001 6.9 80 - 40 .005 *6 18 Gl, TR, AMP, UC
2N2510 AL DP 45 Law 200 6.9 65 - 150 .005 *6 18 GI, TR, AMP, UC
2N2511 AL DP 45 12w 200 6.9 50 - 240 .005 *6 18 GI, TR, AMP, UC
0C44 AMP | pnp,PADT,ge] *45 83 o3 - 15 g 100 0.5 - - Special Case
2N504 *SPR | pnp,MD,ge 50 30 85 0.75 35 50 16 10 *2.5 1 *PH orig Reg, Gl
2N604 Gl pnp, DR, ge *50 120 85 2 *30 - *40-140 8 5 5 Tl
2N605 Gl pnp,DR,ge *50 120 85 2 15 - 40 10 7 9
2N606 Gl pnp, DR, ge *50 120 85 2 *15 - 60 10 ) 5
2N607 Gl pnp,DR,ge *50 120 85 2 *]5 - 80 10 4 5
HF 18
2N796 RCA | pnp,ge *50 | . 150 85 - *13 100 *85 13 *12 18 SPR
2N844 TR npn,PLE,si 50 300 175113 *60 50 *40-120 1 *10 18
2N845 TR npn,PLE,si 50 300 V513 *100 50 *40-120 1 10 18
2N1409 TRWS | npn,PL,si *50 600 175 4 ~*30 500 *15-45 10 35 5 Gl
2N1410 TRWS| npn,PL,si *50 600 175 4 *45 500 *30-90 10 24 5 Gl
2N1427 *SPR | pnp,MA,ge *50 25 85 - *6 50 120 0.5 #3.5 24 *PH orig Reg, Gl
2N1683 RCA | pnp,ge *50 150 85| - 12 100 *50 3 212 5 SPR
2N1752 *SPR | pnp,MD,ge 50 60 100) 0.8 *12 50 250 0.8 1.0 9 *PH orig Reg
2N1785 *SPR | pnp,MD,ge 50 45 85 0.75 *10 50 150 2 *1.5 9 *PH orig Reg
2N1786 *SPR | pnp,MD,ge 50 45 85 0.75 *10 50 250 2 %IET 9 *PH orig Reg
HF 19
2N1787 *SPR | pnp,MD,ge 50 45 85 0.75 =15 50 120 1’5 £15 9 *PH orig Reg
2N1864 *SPR | pnp,MD,ge 50 60 100 0.8 *20 50 60 15 *1.6 9 *PH orig Reg
ZN1893 FA npn, si 50 3 2000 0017 80 0.5 *40-120 0.01 *15 5 RCA, TR, NA, TRWS
2N1978 FA npn, DP, si *50 3000 2000 172 *60 - *30 1 *70 -
2N1986 FA npn, DD, si *50 2000 150 16 25 - 150 1 %25 9 TRWS, CDC, GI, AL, AMP
2N1987 FA npn,DD,si *50 2000 150 16 25 - 50 1 25 5 TRWS. CDC, GI, AL, AMP
2N1988 FA npn,DD,si *50 2000 150 16 45 - *75 1 17 5 TRWS, CDC, Gl, AL
2N1989 FA npn, DD, si *50 2w 150 16 45 - *40 1 w7 5 TRWS, CDC, GI, AL
2N2427 TR npn,PE,si 50 500 175  2.86 40 50 40 %5 *3 18
e 2N1900 TRWS | npn,PL,si *50( 125000 150] 1000 *140 10000 5.0 10000 *1000 38 Single Ended
2N1903 TRWS| npn,PL,si *>50| 125000 150, 1000 *140 10000 5.0 10000 *1000 39 Double Ended
2N2223 MO npn,AE,si *50 3000 20 17.2 60 500 *25-150 .01 .15 77 Diff. Amp.
2N2223A MO npn,AE,si *50 3000 20 17.2 60 500 *25-150 .01 215 77 Diff. Amp.
TI538 Tl pnp,PE *50 200 125 2 2 50 25 0.1 *0.5 92
2N346 SPR pnp,SBT,ge 60 20 55 1.33 25 9 35 0.7 #3 24 *PH orig Reg
2N370 RCA | pnp,DR,ge 60 80 71 - *24 10 100 10 - 7
2N698 FA npn,DP,si *60 3.0W 2000 17.2 60 - . *40 0.0009 *13 5 TRWS, TR, STC, AMP, CDC
N7 FA npn, DD, si *60 1.5W 1750 10 *60 - *40 0.01 217 18 TRWS, CDC, TR, GI, AMP,
NA
ke 2N719 FA npn, DD, si *60 1.5W 175 10 *120 - *40 0.01 A 18 TRWS, CDC, TR, GI, AMP
2N719A FA npn,DP, si *60 1.8W 2000 10.3 *120 - *40 0.005 £12 18 TRWS, CDC, AMP, AL, GI, TR
2N720A FA npn,DP, si *60 1.8W 2000 103 *120 - *80 0.005 21Z 18 TRWS, CDC, GI, AMP, AL,
TR, RCA
2N912 FA npn, DP, si *60 1800 2001 10.3 60 - 45 0.005 *13 18 TRWS, CDC, AMP, AL
2N1301 SPR | pnp,ge *60 150 85 - 213 100 30 3 - 5

(see pages 4-9 for explanation of company abbreviations.)
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High-Frequency (continuea)

MAX. RATINGS CHARACTERISTICS
|
. \ N co
Cross *{ae P Tj *VCEO | hfe lCEO *goe Package
Index Type T < 3 5 CBO C h tlcex ob | Outline
Key No. Mtr. Type (MH!) (lllw) (°C) mW/°C (V) (MA) FE (uA) (PF) (T0-) Remarks
2N1972 FA npn,DD,si *60 2.0 175 10 *60 - *250 0.1 25 5 TR, AMP, TRWS
2N1975 FA npn, P, si *60 W 200 17.2 60 - 45 0.005 *13 5 TRWS, CDC, AL, TR, AMP
2N2060 MO npn,AE,si *60 3000 2001 17.2 60 500 *40-120 .002 *9 77 Diff. Amp.
2N2060A MO npn,AE,si *60 3000 200( 172 60 500 *40-120 .002 *15 77 Diff. Amp.
e 2N2595 SSD pnp,PL *60 400 200( 23 60 50 15 025 *6 46
22
2N2598 SSD pnp,PL *60 400 200 23 80 50 *15 .025 *6 46
2N2601 SSD pnp,PL *60 400 00| 23 60 50 #1055 .025 *6 46
2N2980 FA npn,DP,si *60 750 200 4.3 60 500 *100 0.0001 *8. 18 Gl
2N2981 FA npn,DP,si *60 750 2000 4.3 60 500 *100 0.0001 | "8 18 Gl
2N3567 FA npn,PE,si *60 800 125| 8.0 40 - *80 0.05 *20 - TEC, GME
2N3568 FA npn,PE,si *60 800 125| 8.0 60 - *80 0.05 *20 -
2N3569 FA npn,PE,si *60 800 125 8.0 40 - *150 0.05 *18 - IEC, GME
MM2483 MO npn,EP,si *60 1200 200| 6.9 60 50 *40-120 .01 *6 18
MM2484 MO npn,EP;si *60 1200 2000 6.9 60 50 *100-500 .01 *6 18
2N2483 FA npn,DP,si *69 12w 200 6.9 60 50 *280 0.0001 gt e 18 AMP, GI, TR, AL, UC
HF 23
2N911 FA npn,DP,si *70 1800 2000 10.3 60 - 70 0.005 *13 18 TRWS, CDC, AMP, AL
2N1335 TRWS| npn,PL,si *10 800 1755013 *120 300 *10-150 1 *8 5
2N1336 TRWS| npn,PL,si *70 800 175] 5.3 *120 300 *10-150 1 *10 5
2N1337 TRWS| npn,PL,si *70 800 1751 83 *120 300 *10-150 1 *8 5
2N1338 TRWS| npn,PL,si *10 800 175]05:3 *80 300 *10-150 1 *10 5
2N1339 TRWS| npn,PL,si *70 800 175 5.3 *120 300 *10-150 1 *8. 5
2N1340 TRWS| npn,PL,si *70 800 1751 553 *120 300 *10-150 1 *8 5
2N1341 TRWS| npn,PL,si *70 800 5T 53 *120 300 *10-150 1 *8 5
2N1342 TRWS| npn,PL,si *10 800 1751 83 *150 300 12 10 *8, 5
2N1505 TRWS| npn,PL,si 70 3w 175 20 *50 500 1.0 50 *10 5 NUC
HF 24
2N2092 AMP | pnp,PADT,ge | *70 83 85 0.6 *25 10 150 - - 7
2N2093 AMP | pnp,PADT,ge | *70 83 85 17 25 10 150 - - 7
2N2914 FA npn,DP si *70 1.5W 200| 3.42 45 30 *450 0.001 *5 5 SPR, GI, AL, UC, MO
2N2915 FA npn,DP,si *70 1.5w 200 3.42 45 30 *240 0.001 *5 5 Gl, AL, UC, MO, SPR
2N2916 FA npn,DP,si *70 1.5W 200 3.42 45 30 *450 0.001 *5 5 SPR, GI, AL, UC, MO
2N2917 FA npn,DP,si *70 1.5W 200 3.42 45 30 *240 0.001 5 5 SPR,GlI,UC, RCA, AL, MO
2N2918 FA npn,DP,si *70 1.5W 200| 3.42 45 30 *450 0.001 25 5 SPR,GI,UC, RCA, AL, MO
2N2919 FA npn,DP si *10 1.5W 2001 3.42 60 30 *240 0.001 Lo 5 SPR,GI,AL,UC,MO
2N2920 FA npn,DP si *70 1.5W 2000 3.42 60 30 *450 0.001 *3 4 SPR,GI,AL,UC,MO
2N2972 FA npn,DP,si *19 750 2000 171 45 30 *240 0.001 25 18 Gl, AL, UC, MO, SPR
HF 25
2N2973 FA npn,DP,si *70 750 2000 171 45 30 *450 0.001 5 18 Gl,AL, UC, MO, SPR
2N2974 FA npn,DP,si *70 750 2000 171 45 30 *240 0.001 *5 - Gl,AL,UC, MO, SPR, VEC
2N2975 FA npn, DP,si *70 750 2000 L71 45 30 *450 0.001 5 18 Gl, AL, UC, MO, SPR, VEC
2N2976 FA npn,DP,si *10 750 2000 171 45 30 *240 0,001 5 18 Gl, AL, UC, MO, SPR
2N2977 FA rfpn, DP,si *10 750 200 L71 45 30 *450 0.001 *h 18 Gl, AL, UC, MO, SPR
2N2978 FA ripn, DP,si *70 450 200 171 60 30 *240 0.001 5 18 Gl, AL, UC, MQ SPR, VEC
2N2979 FA npn,DP,si *10 750 200 171 60 30 *450 0.001 x5 18 Gl, AL, UC, MO, SPR, VEC
2N2982 FA ipn, DP, si *70 750 200 43 60 500 *100 0,0001 | *8 18 Gl
2N3056 RA npn,PL,EP *70 400 00| 23 60 1000 *40 .010 1 46
T 2N3019 RA npn,PL,EP *70 800 300| 46 80 1000 *100 .010 2 5 MO, TRWS
2N3020 RA npn,PL,EP *70 800 300| 4.6 80 1000 *40 010 *1Z 5 MO, TRWS
2N3057 RA npn,PL,EP *70 400 300 23 60 1000 *100 .010 *12 46
2N3075 AMP | pnp,PADT,ge 70 140 90 31 30 20 21 10 3 12
2N990 AMP | pnp,PADT,ge | 75 67 75 1.33 32 10 150 - - 18 4 Lead
2N993 AMP | pnp,PADT,ge | *75 67 75 1.7 Yol 10 150 - - 18 4 Lead
2N2089 AMP | pnp,PADT,ge | 75 100 85 0.6 "2 10 150 - - 7
2N2590 SSD pnp,PL o 400 200] 23 60 50 *20 .025 *6 46
2N2671 AMP [ pnp,AD,ge 75 100 75 0.6 b 14 10 150 8 2.5 12
2N2672 AMP | pnp,AD,ge 75 100 85 0.6 3 10 150 8 2.5 39 Veb=1 Volt
2N696 FA npn, DD, si *80 2.0W 1757 5133 *60 - *40 0.01 *20 5 TRWS, TR, GI, AMP, CDC,
HF 27 A=t
2N699 FA npn,DD,si *80 2.0W 175] 133 *120 - *80 0.01 12 5 TRWS, §Y, TR, GI, AMP,
CDC, NA, RCA
2N718 FA npn, DD, si *80 1.5W 175 10 *60 - 15 0.01 =11 18 TRWS, COC, SY, TR, GI,
AMP, AL, NA, MO
2N718 A FA npn, DP,si *80 1.8W 200 103 *13 - *80 0.003 *18 18 CDC, MO, TR, GI, AMP, AL,
s NA, RCA, TRWS
2N720 FA pro,DD,si. *80 1.5W 175i]sal0 *120 *80 0.01 12 18 TRWS, CDC, TR, GI, AMP, AL
2N870 FA npn, DP, si *80 1.8W 200 10.3 60 - 215 0.004 *13 18 TRWS, CDC, GI, AMP AL
2N910 FA npn,DP,si *80 1800 200 103 60 - 140 0.005 £13 18 TRWS, CDC, AMP, AL
HF 28
2N1252 FA npn, DD, si *80 2.0W 51 133 *30 - *35 0.1 *30 5 AL, NA, GI
2N1613 FA npn,DP si *80 W 200 17.2 15 *80 0.003 *18 5 TRWS, CDC, MO, TR, GI,
AMP, AL, RCA
2N1748 *SPR | pnp,MD,ge *80 60 100 | 08 #25 50 45 1.5 =13 9 *PH orig Reg
2N1749 *SPR | pnp,MD,ge *80 75 10| 1.0 *40 10 45 1 *13 9 *PH orig Reg

May 17, 1966
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High-Frequency (.ontinued)

MAX. RATINGS CHARACTERISTICS
|
§ v s co
Cross *fae P i *VCEO | hie ICED *C°e Package
Index Type T c uJ A CBO C h ”CEX Cob Outline
Key No. Mfr. Type (MHz) | (mW) | (°C) [mW/"C| (V) | (mA) FE («A) | (pF) | (TO-) Remarks
ZN1973 FA npn,DP,si *80 W 200 4.56 60 - 140 0.005 i 5 TRWS, CDC, AL, AMP, TR
2N2451 SPR | pnp,MAT,ge *80 25 85 | 4.54 *6 50 40 5 6 24 ;
2N2720 SSD npn,PL *80 600 200 3.4 60 50 #35 .010 - ) Differential amp, AL, SPR
2N2721 SSD - *80 600 200 3.4 60 50 £35 .010 *6 5 Differential amp, AL, SPR
TI537 Tl pnp,PE *80 200 125]..2 32 50 45 0.1 *0.5 92
HF 29
2N501 *SPR | pnp,MD,ge *90 60 100| 0.8 s15 50 #35 1 A5 1 *PH orig'Reg, Gl
2N2188 Tl pnp,AD,ge *90 125 85 21 *40 30 90 1.0 *1.6 58
2N2190 Tl pnp,AD,ge 90 125 85 2.1 *60 30 90 1.0 *1.6 58
2N259 SSD | pnp,PL *90 400 200 23 60 50 *30 .025 *6 46
2N2599 SSD | pnp,PL *90 400 200 23 80 50 *30 .025 *6 46
2N2602 SSD pnp,PL *90 400 200 23 60 50 2 .025 *6 46
2N4104 Tl npn,PL,si *90 300 LIoE =2 60 50 *400 0.01 4.5 18
2N384 RCA | pnp,DR,ge 100 120 100 - 40 - 60 12 - 4
2N697 FA npn, DD, si *100 2.00 1751133 *60 - 15 0.01 *20 - TRWS, MO, TR, GI, AMP, CDC, BE
NA, RCA
HF 30
2N728 TR npn,PE, si 100 300 175 4 15 100 *20-200 5 %12 18
NT29 TR npn,PE,si 100 300 U 30 100 *20-200 5 12 18
2N871 FA npn,DP,si *100 1.8W 200] 103 60 10A *30 0.004 13 18 Tng;CgD%MgI, AMP, AL
NA, .
2N956 FA npn, DP, si *100 1.8W 200 10.3 25 - *130 0.003 *18 18 TRWS, CDC, MO, GI, AMP
2N979 SPR pnp,MD, ge *100 60 100| 0.8 *20 100 *70 1 1.5 18
7N980 SPR | pnp,MD,ge *100 60 100| 08 *20 100 *70 1 *1ih 18
2N987 AMP | pnp,PADT,ge | 100 86 90 1633 *40 10 100 - - 18 4 Lead
2N1180 RCA | pnp,DR,ge 100 80 71 - *30 10 100 12 - 45
s 2N1225 RCA | pnp,DR,ge 100 120 85 - *40 - 60 12 - 3 AMP
1
2N1396 RCA | pnp,DR,ge 100 120 00| - *40 10 90 4 2 33 SY, AMP
2N1420 FA npn, DD, si *100 N 175/ 213:3 *60 - *200 0.01 17 5 TRWS, CDC, MO, TR, GI, AMP,
NA
2N1499A *SPR | pnp,MD,ge *100 60 100 | 0.8 *2 100 *70 1 215 g *PH orig Reg, Gl
N1711 FA npn,DP, si *100 w 200 17.2 *75 - *130 .003 *18 5 TRWS, CDC, MO, TR, GI, AL
2N1726 *SPR | pnp,MD, ge 100 60 100 0.8 *2 50 60 1.5 2155 9 *PH orig Reg
N1727 *SPR | pnp,MD,ge 100 60 10| 0.8 -*2 50 *60 1.5 15 9 *PH orig Reg
2N1728 *SPR | pnp,MD,ge 100 60 100 0.8 *2 50 *60 1.5 A5 9 *PH orig Reg
INIT46 - *SPR | pnp,MD,ge 100 60 100 0.8 *20 50 70 1 *1.2 9 *PH orig Reg
it 2N1747 *SPR | pnp,MD,ge 100 60 100| 08 *20 50 70 1 - 9 *PH orig Reg
2N1748A *SPR | pnp,MD,ge *100 60 100| 08 2 50 70 15 ) 9 *PH orig Reg
2N1788 *SPR | pnp,MD,ge 100 60 100 0.8 .35 50 150 1.5 *115 9 *PH orig Reg
2N1789 *SPR | pnp,MD,ge 100 60 100| 0.8 *35 50 200 1) 215 9 *PH orig Reg
2N1790 *SPR | pnp,MD,ge 100 60 100 | 0.8 *35 50 120 15 G 9 *PH orig Reg
2N1893A TRWS| npn,PL,si *>1001 3w 200 17.14 *140 500 *40-120 .01 50 5 i
2N1958 SY npn,PE,si *100 600 175 - *60 500 *20-60 0.5 18 5 Gl
2N1958A SY npn,PE,si *100 600 175 - *120 500 *20-60 300 18 5 Gl
2N1959 Sy npn,PE,si *100 600 75| - *60 500 *40-120 0.5 18 5 SY, GI, NA
2N1959A SY npn,PE,si *100 600 175 - *120 500 *40-120 0.5 18 5 Gl, NA
2N1964 SY npn,EP,PL,si | *100 400 175 - *60 500 *20-60 0.5 18 46 NA
HF 33
2N1965 sY npn,EP,PL,si | *100 400 75| - *60 500 40-120 0.5 18 46 NA
2N2084 AMP | pnp,PADT,ge | 100 125 90 1.93 *40 10 100 - - 33
2N2330 MO npn,PE,si *100 3w 175155133 *30 - *50 0.001 *10 9
2N2331 MO npn,PE,si *100 1.8W 1700 333 *30 - *50 0.001 *10 5
2N2405 RCA | npn,si *100 5W 200 28.6 *120 1000 *60-200 0.01 *15 5 GI, MO, TRWS
2N2591 SSD | pap,PL *100 400 200 2.3 60 50 235 .025 *6 46
N2722 SSD | npn,PL *100 600 200 3.4 45 50 *60 .001 *6 5 Differential AMP, AL, SPR
2N2895 RCA | npn,si *100 1800 200 103 65 1000 *40-120 .002 *15 18
2N2896 RCA | npn,si *100 1800 200| 103 90 1000 *60-200 .01 475 18
2N2897 RCA | npn,si *100 1.8W 200 103 45 la *50-200 .05 15 18
HF 34
2N2898 RCA | npn,si *100 1800 200 10.3 65 1000 *40-120 .002 215 46
2N2899 RCA | npn,si *100 1800 200| 103 90 1000 *60-200 .01 *15 46
2N2900 RCA | npn,si *100 1800 200( 103 45 1000 "50-200 Uy T1d 4b
2N2947 MO pnp,EP,si *100 250 175| 167 *60 1%h 2.5-35 1 *60 g
2N2948 MO npn, EP si *100 25W 175( 167 *40 155 2.5-100 1 *60 3
2N2949 MO npn,EP,si *100 6W 175| 40 *60 J 5100 Al *20 -
2N2950 MO npn,EP,si *100 6w 175 40 *60 < 5-100 Al *20 -
2N3702 Tl pnp,PL,si *100 300 125 =.d 25 200 *60-300 0.1 %12 - Plas IEC, GME
2N3703 Tl pnp,PL,si *100 300 125i] *53 25 200 *50-150 0.1 *12 - Plas IEC, GME
2N3704 Tl npn,EP, si *100 300 150| 3 20 800 *90-330 0.1 12 - Plas |EC, GME
HF 35 .
2N3705 Tl npn,EP,si *100 300 150 3 30 800 *45-165 0.1 12 - Plas IEC, GME
2N3706 Tl npn,EP, si *100 300 150 3 20 800 *30-660 0.1 12 - Plas IEC, GME
2N3798 MO pnp,AE,si *100 1200 200{ 6.9 60 50 *150-450 .01 *4 18
2N3799 MO pnp,AE,si *100 1200 200| 6.9 60 50 *300-900 .01 *4 18
2N3800 MO pnp,AE,si *100 360 200) 2.06 60 50 *150-450 .01 *4 71 Dual

(see pages 4-9 for explanation of company abbreviations.)
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OF THE PNP SILICON TRANSISTOR FAMILY TREE

ARE YOU CONCERNED WITH?

LOW LEVEL MEDIUM INTEGRATED | | DIFFUSED | [DIFFERENTIAL
LOW NOISE POWER CHOPPERS EPITAXIAL | | AMPLIFIERS
1680 < 1 nA BVEBO. cny BVEE > 50v g:’,(é:g e hFE > 100
RFE (10 , A-5V) 100-300 hBVch Yo <50,V BVep0 PEL 0%
N o FE (.1mA to 100 mA) >100 IEE0 < 1nA hEE > 50 hFEg
tTGT < 100 N SEC 1CBO < 10nA VBE|-VBE2 = =3 mV
2N328A 7200
i 2N2485A il NS7201
2N2944 2N3502
2N2605 2N2486A 3N90 — 3N95 2945 IN3503
2N3544 2N2904A — 2N2907A 3N114 — 3N119 IN2946 IN3504
2N3548 2N3502 — 2N3505 IN3857 ON3505
2N3549 2N3058 — 2N3065 2N3800 — 2N3811

NSC-130

NS

NATIONAL SEMICONDUCTOR CORPORATION
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High-Frequency (. .ntinuca)

MAX. RATINGS CHARACTERISTICS
|
f % . co
Cross *‘ae P T *VCEO | hie Iceo *c" Package
Index Type T c oJ o CBO C *h TICEX cob Outline
Key No. Mfr. Type (MHz) | (m¥W) |(°C) |mW/°C| (V) | (mA) FE @A) | F) | (109 Romorks
2N3801 MO pnp,AE,si *100 360 200| 2.06 60 50 *300-900 .01 *4 71 Dual
2N3802 MO pnp,AE,si *100 360 200| 2.06 60 50 *150-450 .01 *4 71 Diff. Amp.
2N3803 MO pnp,AE,si *100 360 200 2.06 60 50 *300-900 .01 *4 71 Diff. Amp.
2N3804 MO pnp,AE,si *100 360 200| 2.06 60 50 *150-450 .01 *4 71 Diff. Amp.
2N3805 MO pnp,AE,si *100 360 200| 2.06 60 50 *300-900 .01 *4 7 Diff. Amp.
HF 36
2N3806 MO pnp,AE,si “*100 600 2001 3.4 60 50 *150-450 .01 *4 77 mod| Dual; Low Profile Can
2N3807 MO pnp,AE,si *100 600 200 3.4 60 50 *300-900 .01 *4 77 mod| Dual; Low Profile Can
2N3808 MO pnp,AE,si - *100 600 200 3.4 60 50 *150-450 .01 *4 77 mod| Diff. Amp.; Low Profile Can
2N3809 MO pnp,AE,si *100 600 2000 3.4 60 50 *300-900 .01 *4 77 mod| Diff. Amp.; Low Profile Can
2N3810 MO pnp,AE,si *100 600 200 3.4 60 50 *150-450 .01 *4 77 mod| Diff, Amp.; Low Profile Can
2N3811 MO pnp,AE,si *100 600 200( 3.4 60 50 *300-900 .01 *4 77 mod| Diff. Amp.; Low Profile Can
40084 RCA | npnsi *100 1.8W 2001 10 40 la *50-250 0.25 15 18
40354 RCA | npn,si *100 500 175" 33 *150 50 - .005 (max) 2.8 -
FT34A FA npn,DPE,si 100 - 200 | .0286 | *150 - *120 - 1.2 59
M FT34B FA npn,DPE,si 100 - 200| .0286 | *120 - *300 - 1.2 59
NS1355 NA npn,PL,si *100 600 200 3.5 40 100 *30-100 .025 . 7] 18 VHF 400mW @ 70Hz
MCS2135 MO npn,AE,si *100 150 12512510 60 50 *100-300 .01 3 -
MCS2136 MO npn,AE,si *100 150 1257415 60 50 *250-750 .01 23 -
MCS2137 MO pnp,AE,si *100 150 1251 = 1.5 60 50 *100-300 .02 *3 -
NS1356 NA npn,PL,si *100 800 200( 4.5 40 100 *30-100 .025 7 5 VHF 400mW @ 70 Hz
MCS2138 MO pnp,AE,si *100 | 150 1A R ) 60 50 *250-750 .02 *3 -
TI411 Tl npn,EP, si *100 300 150 2.4 30 800 *180-660 0.1 *12 - Plas IEC, GME
TN-53 SPR | npn,PE,si 100 800 200| 4.57 45 800 *50 .010 8 5
TN-54 SPR | npn,PE,si 100 800 200 2.86 45 800 *50 .010 8 5
TN-59 SPR | npn,PE,si 100 800 200| 4.57 30 800 *100 .020 8 5
HF 38
TN60 SPR | npn,PE, si 100 500 200 2.86 30 800 *100 .020 8 18
TN-61 SPR [ npn,PE,si 100 800 200 4.57 30 800 30 .020 8 5
TN-62 SPR | npn,PE,si 100 500 200 2.86 30 800 30 .020 8 18
TN463 SPR | npn,PE,si 100 800 200 4.57 20 800 20 0.1 8 5
TN64 SPR | npn,PE,si 100 500 200 2.86 20 800 20 0.1 8 18
TN-237 SPR | npn,PE,si 100 800 200| 4.57 235 800 30 1 *8 5
TN-238 SPR | npn, PE,si 100 500 200 2.86 .35 800 30 1 *8 18 :
2N1253 FA npn,DD,si *110 2.0W 17517133 *30 - *45 0.1 *30 5 AL, NA
2N2189 Tl pnp, AD, ge 110 125 85 21 *40 30 135 1.0 *1.6 58
2191 Tl pnp, AD, ge 110 125 85 21 *60 30 135 1.0 1.6 98
HF 39
2N501A *SPR | pnp,MD,ge *120 60 100 0.8 *15 50 *100 1 *15 1 *PH orig Reg, Gl
2N1023 RCA | pnp,DR,ge 120 120 100 - 40 - 60 12 - 4
2N1066 RCA | pnp,DR,ge 120 120 100 - *40 - *60 12 - 33 AMP KSC
2N1397 RCA | pnp,DR,ge 120 120 10| - *40 10 90 4 7 33 Y, AMP
2N1500 *SPR | pnp,MD,ge *120 60 100( 08 215 50 *50 1 155 9 *PH orig Reg, Gl
2N2597 SSD | pnp,PL *120 400 2000 23 60 50 *60 .025 *6 46
2N2600 SSD | pnp,PL *120 400 200( 23 80 50 *60 025 *6 46
2N2603 SSD | pnp,PL *120 400 20| 23 60 50 *50 .025 *6 46
2N2798 SPR | pnp,ED,ge *120 75 100 1 *60 100 *50 - LA 9
2N2799 SPR | pnp,ED,ge *120 75 100 1 *30 100 *50 - 22:5 9
HF 40
2N2837 MO pnp,EP,si *120 1.8W 200 103 35 800 *30-90 - *25 18
2N2838 MO pnp, EP,si *120 1.8W 2000 103 35 800 *75-225 *25 18
2N2943 SPR | pnp,ED,ge *120 150 100 *30 100 *50 - 05 9
2N1710 TRWS | npn,PL,si *>120 | 15000 175 100 *60 2000 4.0 50 *40 8
2N768 *SPR | pnp,MD,ge *124 35 100| 0.467| *12 100 *40 1 *15 18 *PH orig-Reg
2N2592 SSD | pnp,PL *125 400 2000 2.3 60 50 *70 .025 *6 46
40340 RCA | npn,si *125 70W 200) 400 - 10A - *100 *120 60 Vcev=60; overlay type
40341 RCA | npn,si 2125 70w 200| 400 - 10A - *100 *85 60 Vcev = 80; overlay type
SFT443A NUC | npn,si *125 12,000 - - 80 - =15 10 20 60
2N2193A GE npn,PEsi *130 2.8W 2001 1.6 50 1A *40-120 .01 *20 5 CDC, GI, FA, NA, MQ AL
HF 41
2N2194A GE npn,PE,si *130 2.8W 200 16 40 1A *20-60 010 *20 5 CDC, FA, GI, NA, MO, AL
2N2195A GE npn,PE,si *130 2.8W 2000 16 25 1A 20 0.01 *20 5 CDC, FA, GI, MO, AL
2N2243A GE npn,PE,si *130 2.8W 2000 16 80 la *40-120 .01 *20 5 Gl
2N2350A GE npn,PE,si *130 5,000 2001 285 20 1,000 *20 .01 *20 46
2N2351A GE npn,PE,si *130 5,000 200 28.5 50 1,000 *40-120 .01 *20 46 NA
2N2352A GE npn,PE,si *130 5,000 2000 28.5 40 1,000 *20-60 .01 *20 46 NA
2N2353A GE npn,PE,si *130 5,000 200| 28.5 25 1,000 *20 .01 *20 46 NA
2N2364A GE npn,PE,si *130 5,000 2001 28.5 80 1,000 *40-120 .01 *20 46 CDC, NA
2N3843 GE npn,PE,si *135 200 100 2.67 30 100 20-40 0.5 *2.8 98 10.5 d B (max rf nf)
s 2N3843A GE npn,PEP,si *135 200 100{ 2.67 30 100 *20-40 0.5 *2.8 98 8.5 d B (max rf nf)
2N3844 GE npn,PE,si *135 200 100| 2.67 30 100 35-70 0.5 *2.8 98 10.5 d B (max rf nf)
| 2N3B44A GE npn,PEP,si 135 200 100 2.67 30 100 *35-70 0.5 32.8 98 8.5 d B (max rf nf)
2N3845 GE npn,PE,si *135 200 100 2.67 30 100 60-120 0.5 2.8 98 10.5 d B (max rf nf)
2N3845A GE npn,PEP,si *135 200 100 267 30 0.5 *60-120 0.5 *248 98 8.5 d B (max rf nf)
N1177 RCA | pnp,DR,ge 140 80 71 - *30 10 100 12 - 45 LAN

(see pages 4-9 for explanation of company abbreviations.)
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High-Frequency (.o.tinued)

MAX. RATINGS CHARACTERISTICS
|
f v co
Crach e P i +y CEO | hye *Iceo *Coe Package
Index Type 1 c DJ 4 CBO \c *h TICEX Cub Outline
Key No. Mtr. Type (MHz) (mW) (°C) [mW/°C v) (mA) FE (uA) (pF) (T10-) Remarks
2N1178 RCA | pnp,DR,ge 140 80 71 - *30 10 40 12 - 45 LAN
2N1179 RCA | pnp,DR,ge 140 80 71 - *30 10 80 ) - 45 LAN
2N1506 TRWS | npn,PL *>140 | W 175 20 *60 500 2 10 *10 ) NUC
2N1506A TRWS | npn,PL,si *>140 | 3.5W 200 20 *80 500 2 05 *10 5
e 2N2874 TRWS | npn,PL,si *140 15000 175 | 100 Wi 2000 2 10 *40 8
HF &
2N2781 TRWS | npn,PL,si *>140 | 15000 175 | 100 25 2000 2 500 *40 8
2N2782 TRWS | npn,PL,si *>140 | 15000 175 | 100 *100 2000 2 500 *40 8
2N2783 TRWS | npn,PL,si *>140 | 15000 175 | 100 *100 2000 2 10 *40 8
2N702 Tl npn,si *150 300 51,2 25 50 *20 0.5 i) 18 TRWS, GI, NA
2N703 Tl npn,si *150 300 1151 2 7 50 *40 0.5 *3 18 TRWS; FA, SY, GI, NA
2N7588 SSD npn,PL *150 500 200 | 2.85 60 50 Ly VS .005 *6 18
2N995 FA pnp, PE,si *150 1.2W 200 | 6.9 15 - *70 0.001 *8 18 MO, TR
2N14998 SPR pnp,ED,ge *150 75 10| 1 *30 100 *70 0.6 v 9
2N1709 TRWS | npn,PL,si *150 15000 175 | 100 215 2000 5 10 *40 8 NUC
e 2N2048 *SPR | pnp,MD,ge *150 150 00| 2 *20 100 *125 1 i 9 *PH orig Reg
44
2N2048A *SPR | pnp,MD,ge *150 150 100 2 *30 100 *50 - 3 4 *PH orig Reg
2N2400 *SPR | pnp,MD,ge 150 150 100 2 12 100 *30 4 4 18 *PH orig Reg
2N2520 SSD npn,PL *150 400 20| 2.3 60 50 *125 .005 *6 46
2N2593 SSD pnp,PL *150 400 200 23 60 50 *100 025 *6 46
2N2604 SSD pnp,PL *150 400 200 | 23 45 50 *60 .010 *6 46 T, AL, UC
2N2654 AMP | pnp,AD,ge 150 100 715 0.5 *37 10 50 8 b 2 12
2N2797 SPR pnp,ED,ge *150 75 100 1 *40 100 *80 - ] 9
2N2927 FA pnp,PE,si *150 3000 200 [ 4.56 25 - *60 0.001 12 5
2N2942 SPR pnp,ED,ge *150 150 100 2 *50 100 *80 - 2.5 9
2N3081 SY pnp,EP,PL,si [ *150 600 175 - *70 600 *30-90 .01 13 )
HF 45
2N3081/46 SY npn,PL,EP,si | *150 400 175 - *10 600 *30-90 .01 13 46
2N3081/51 5y npn,PL,EP,si | *150 300 175] - *70 600 *30-90 .01 13 51
2N3245 MO pnp,ED,si *150 5W 200| 28.6 50 1A *30-90 .050 25 i Tl
2N3262 RCA | npn,si *150 8.75W 20| 5.71 80 1.5A 0.1 *20 39
2N3638 FA pnp,PE,si *150 700 251 L0 25 500 *40 0.0001 12 - IEC, GME
2N3763 MO pnp,AE,si *150 4000 2000 22.8 60 1500 *20-80 - *15 3 Icex=0.1
2N3765 MO pnp,AE,si *150 2000 2000 11.4 60 1500 *20-80 - #13 46 Icex=0.1
2N3818 MO npn,EP,si *150 25000 175| 167 *60 2000 *5-50 1 *40 60
SFT440 NUC | npn,si *150 12,000 - - 80 1000 *10 10 15 60
2N1499A PH pnp,ge *160 60 100 0.8 *20 100 *70 0.6 *1.5 9 Gl
HF 46
IN3962 FA pnp,DP,si 160 12w 200 6.85 60 50 *300 - *6 18
2N3963 FA pnp,DP,si 160 2w 200 6.85 80 50 *300 - *6 18
2N3964 FA pnp,DP,si 160 12w 200 6.85 45 50 *500 - *6 18
2N3965 FA pnp,DP,si 160 1.2W 200 6.85 60 50 *500 - *6 18
40263 RCA | pnp,DR,ge 160 120 100| 2.66 *20 50 12 10 - 1
2N2525 TRWS | npn,PL,si *162 16000 200 91.43 80 1000 2.23 - ¥25 =
A301 AMP | npn,PL,si *165 300 52 *40 40 *600 7 11 1§
2N2913 FA npn,DPsi *170 1.5W 200 3.42 45 30 *240 0.001 ) 5 SPR,GI,AL,UC, MO
2N735A SSD npn,PL 175 500 200 2.85 60 50 *30 .005 *6 18 TR
2N739A SSD npn,PL *175 500 200 285 80 50 *30 .005 *6 18 TR
HF 47
2N7598 SSD npn,PL *175 500 200 2.85 60 50 W .005 *6 18
2N2207 AMP | pnp,AD,ge 175 260 75 0.25 *70 50 200 - - 7
2N2459 SSD npn,PL *175 400 200 23 60 50 *20 .002 *6 46
2N2463 SSD npn,PL sl 500 200 2.85 60 50 *20 .002 *6 18
2N2512 pnp,AD,ge 175 260 75 0.25 *70 50 200 5 - 33 AMP
2N2515 SSD npn,PL 15 400 2000 23 60 50 *30 .005 *6 46
212518 SSD npn,PL =115 400 200( 2.3 80 50 *30 .005 *6 46
2N2519 SSD npn,PL *175 400 2000 23 80 50 *60 .005 *6 46
2N2521 SSD npn,PL #1715 400 2000 2.3 60 50 1 .005 *6 46
2N2605 SSD pnp,PL *175 400 2000 23 45 50 *150 .010 *6 46 Tl, AL, UC
HF 48
IN3244 MO pnp,ED,si A5 5W 2001 28.6 40 1A *50-150 .050 b 5 Tl
2N3253 MO npn,AE,si s SW 2001 28.6 *40 - *25-75 8 *12 5 NA
2N1493 RCA | npn,si *180 W 175| 20 *100 50 15-200 10 i 39
2N2494 AMP | pnp,AD,ge 180 100 85 1.67 3 10 70 2 - 7
2N2495 AMP | pnp,AD,ge 180 100 85 1.67 *35 10 70 2 33
2N24% AMP | pnp,AD,ge 180 100 85 1.67 235 10 70 2 - 18
2N3074 AMP | pnp,PADT,ge 180 140 90 3l 25 20 *14 10 3 12
2N3762 MO pnp,AE,si *180 .| 4000 2000 22.8 40 1500 *30-120 - 15 5 Icex=0.1
2N3764 MO pnp,AE,si *180 2000 2000 11.4 40 1500 *30-120 - *15 46 lcex=0.1
2N588 *SPR | pnp,MD,ge 200 30 85 0.75 218 50 - 3 1 *PH orig Reg, Gl
HF 49
2N706/51 SY npn,si 200 300 200 = 15 50 *20-60 025 H 51 TR
2N706A/51 SY npn,si 200 300 2000 - *25 50 *20-60 0.5 5 51 TR
2N706B/46 SY npn,PE, si ~200 400 2000 - 75 50 *20-60 0.5 5 46 Gl, TR, NA
2N706B/51 SY npn,si 200 300 200 - *725 50 *20-60 0.5 5 51 TR
2N706C/46 SV npn,si 200 400 200 - 15 50 *20-60 .025 b 46 Gl, TR
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High-Frequency (continued)

MAX. RATINGS CHARACTERISTICS
!
f v co
Cross *’ae P il *VCEO | hfe ICEO *c"e Package
Index Type T < oJ 53 CBO C *h flcex Cob | Outline
Key No. Mtr. Type (MHz) (mW) (°c) [mW/°C ) (mA) FE (uA) (pF) (T0-) Remarks
2N706C/51 SY npn, si 200 300 200 - 15 50 *20-60 .025 5 51 TR
2N736B SSD npn,PL *200 500 200 | 2.85 60 50 *60 .005 *6 18 TR
2N740A SSD npn,PL *200 500 200 | 2.85 80 50 *60 .005 18 TR
IN752 NA npn, DM, si *200 500 200 | 2.5 45 100 40-120 0.1 5 18
e IN760B SSD npn,PL *200 500 200 | 2.85 60 50 *50 005 *6 18 TR
2N783 SY npn, EP,si 200 300 100 | - *40 200 *20-80 .025 3.5 18 FA
2N869 FA pnp,DP, si *200 1.2w 200 | 6.86 18 - *60 0.005 *60 18 MO
2N1962 SY npn,PE, si 200 400 1751 - *40 200 *20-80 0.25 3.0 46
2N1963 Sy npn,PE,si *200 400 175 | - *30 200 o' 0.25 3.5 46
2N2397 SY npn,PE,si *200 300 20| - £35 200 *25-120 0.1 5 51
2N2401 *SPR | pnp,MD,ge *200 150 100 2.0 *15 100 *50 L5 4 18 *PH orig Reg
2N2460 SSD npn,PL *200 400 200 | 2.3 60 50 £35 .002 *6 46
2N2464 SSD npn,PL *200 500 200 | 2.85 60 50 =35 .002 *6 18
2N2516 SSD npn,PL *200 400 200 2.3 60 50 *60 .005 *6 46
(s 2N2522 SSD npn,PL *200 400 200 | 2.3 60 50 *50 .005 *6 46
2N2618 SY npn,PE,si *200 600 175 - *60 750 *50-200 L9 14 5 TRWS
IN2618/4 SY npn,PE,si *200 400 1751 = *60 750 *50-200 @5 14 5
2N2876 RCA | npn,si *200 17500 200 [ 100 60 2500 50-275 0.1 *20 - Tl, VEC
2N2904 MO pnp,AE,si *200 W 200( 17.2 40 600 *40-120 .02 3 5 Gl, TR, SPR, AL
2N2904A Mo pnp,AE, si *200 3w 200 17.2 60 600 *40-120 .01 *8 5 Gl, TR, SPR, AL
2N2905 MO pnp,AE, si *200 W *100 200 40 600 100-300 .02 *8 5 Gl, TR, SPR, AL
2N2905A MO pnp,AE,si *200 W 200 17.2 60 600 100-300 .01 *8 5 Gl, TR, SPR, AL
2N2906 MO pnp,AE,si *200 1.8W *1000 103 40 600 40-120 .02 *8 18 TR, SPR, AL
2N2906A MO pnp,AE,si *200 1.8wW 200 103 60 600 *40-120 0.01 b ) 18 Gl, TR, SPR, AL
3 2N2907 MO pnp,AE,si *200 1.8wW 200| 103 40 600 *100-300 .02 *8 18 Gl, TR, SPR, AL
H
2N2907A MO pnp,AE,si *200 1.8W 200 103 60 600 *100-300 .01 *8 18 Gl, TR, SPR, AL
2N2951 MO npn,EP,si *200 W 175 20 *60 250 *20/150 0.1 *8 5 TRWS, SPR
2N2952 MO npn,EP,si *200 1.8W 175 12 *60 250 *20/150 A *8 18 TRWS
2N3133 MO pnp,AE,si *200 k][] 200 17.3 35 600 *40-120 .05 *10 5 SPR
2N3134 1[0} pnp,AE,si *200 W 200 17.3 35 600 *100-300 .05 *10 5 SPR
2N3135 MO pnp,AE,si *200 1.8w 200 103 35 600 *40-120 0.05 *10 18 SPR
2N3136 MO pnp,AE, si *200 1.8W 200 103 35 600 *100-300 .05 *10 18 SPR
2N3229 RCA | npn,si *200 17.5W 200 | 100 60 2.5A - 0.1 *20 60 15W (min.) @ 50MHz
2N3252 MO npn.AE,si *200 W 200 28.6 *30 - *30-90 i *12 5 NA
2N3298 MO npn, E,si *200 w 175| 6.67 29 100 *60-120 0.5 *6 18 TRWS
HF 53 :
2N3323 MO pnp,EA,ge *200 300 100 4 35 100 *30-200 10 *3 18
2N3324 MO pnp,EM,ge *200 300 100 4 *35 100 *30-200 10 X 18
2N3325 MO pnp,EM,ge *200 300 100| 4 %35 100 *30-200 10 3 18
2N3426 FA npn,PE,si *200 3w 200 17.2 12 1A *50 1.5 *6.2 -
2N3619 BE npn,PE,si *200 1.5W 175 50 *15 2.5A *40 25 *50 B
2N3621 BE npn,PE, si 200 15W 175 200 275 5A *40 25 *50 61 Isolated Collector
2N3622 BE npn,PE,si 200 15W 175 200 i) 10A *40 25 *50 61
2N3620 BE npn,PE,si 200 7.5W 175 50 *% 5A *40 25 *50 T TMT-27
IN3623 BE npn,PE,si 200 7.5W 175 50 *15 25 *40 1 *50 5
2N3624 BE npn,PE si 200 1.5W 175 50 *13 5A *40 1 *50 & +MT-27
HF 54
2N3625 BE npn,PE si 200 15w 175 200 *75 5A *40 25 *50 61 Isolated Collector
IN3626 BE npn,PE,si 200 15W 175 200 75 10A *40 1 *50 61
IN3627 BE npn, PE, si 200 7.5W 175 50 *100 2.5A *40 1 *50 5
2N3628 BE npn,PE,si 200 7.5W 176050 *100 5A *40 1 *50 T TMT-27
2N3629 BE npn, PE,si 200 20W 175 200 *100 10A *40 1 *50 61 Isolated collector
2N3630 BE npn,PEsi 200 20W 175| 200 *100 10A *40 1 *50 61
N3691 FA npn,PL,si *200 625 150 2 235 50 *40-160 .05 5351 - R097A package, CDC
2N3692 FA npn,PL,si *200 625 19012 *3% 50 *100-400 .05 .5-35 - RO97A package, CDC
2N3693 FA npn,DP si 200 500 12500eeh 45 - *40 5 - - RO0110 package
2N3694 FA npn,DP,si 200 500 125 5 45 - *100 5 - - RO110 package
HF 55
2N3701 FA npn,DPE,si 200 1.8W 200 103 80 1000 *120 10 - 18
2N3766 FA npn,DPE,si 200 1.8 W 200 ( 103 80 1000 *300 10 - 18
2N4125 MO pnp,AE,si *200 310 135 2.81 30 200 *50-150 .05 %45 92
A4l15 AMP [ npn,PL,si *200 165 175 L1 *50 30 *125 .010 - 12 Cre=0.55 pf.
A1590 AMP | npn,si 200 165 175 11 *50 30 2125 .010 - 72 Cre=0.55 pf.
FT4017 FA pnp,DPE, si *200 L1W 200 | .0062 | 80 200 *100-500 .010 - - Dual pnp
FT4018 FA pnp,DPE,si *200 L1W 200 .0062 [ 60 200 *100-600 .010 - - Dual pnp
MPS706 MO npn,EP,si *200 500 ol %75 - *20 0.5 *6 92
MPS2923 MO npn,EP,si *200 200 100| 2.67 25 100 235-470 0.5 g ) 92
MPS2924 MO npn,EP,si *200 200 100 2.67 25 100 150-300 0.5 =12 92
HF 56
MP$2925 MO npn,EP,si *200 200 100 2.67 25 100 90-180 0.5 M2 92
SFT445 NUC | npn,si *200 3 - - *80 - *10 1 8 b
TN-81 SPR | npn, PE,si 200 800 200 4.57 20 800 *50 0.1 *8 5
UD-3005 SPR [ npn,PE,si 200 350 2000 - *60 600 *100-300 0.010 *8 85 npn Quad
UD-3006 SPR | pnp,PE,si 200 350 2000 - *60 600 *100-300 0.010 *8 85 pnp Quad
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Who could build a better
silicon
than our DTS-4237?

We could.

eet DTS-431.

TYPICAL SWITCHING TIMES:

Rise time  —0.40 Microseconds
Storage time—0.45 Microseconds
Fall time  —0.35 Microseconds

UNION, NEW JERSEY*

Box 1018 Chestnut Station (201) 687-3770

CHICAGO, ILLINOIS*

5151 N. Harlem Avenue (312) 775-5411

Ve (VOLTS)
SAFE OPERATING AREA CURVES

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA
FIELD SALES OFFICES

SYRACUSE, NEW YORK
1054 James Street (315) 472-2668

SANTA MONICA, CALIF.*

726 Santa Monica Blvd. (213) 870-8807

*Office includes field lab and resident
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gineer for
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lication assistance,

200,
5.0
PARAMETER MAXIMUM |TYPICAL|MINIMUM \ \
3
Veeo 400 , 5.5 1 \ ‘0,
2.0 N \p;
Vego 400v \ \ (S
cB % \ \\ ~N
Veeo (sus) 3 | 35 \\\f 5 N N
le 5A & N AN
<§( 00 \\\
Is 2.0 02 \\\\ ~
- Tc 62.5°C \
Junction 150° 65°C
Temperature 0° C R 0.1 ~
hf[
35 15 | SQUARE WAVE PULSES OF
(lc=2.5A Vce=5V) 0.05 TSE SPECIFIED LENGTH
i AT A DUTY CYCLE =49
(Ic=35A Ve =5V) 10 oy
00— 50 10 150 200 250 300

power transistor

Introducing the DTS-431, the newest addi-
tion to Delco Radio’s line of high voltage
silicon power transistors. It offers you a
number of distinct design advantages over
the DTS-423, including an even higher
current capability,

What'’s more, the DTS-431 permits you to
design with complete freedom within the
rated specifications, for its safe operating
data is not based on mere probability. Sus-
taining voltage (VCEO Sus) tests are per-
formed on every DTS-431 we make. Not just
a sample. Every one.

Why not get all the facts from your nearest
Delco Radio sales office or distributor?

GM

DETROIT, MICHIGAN

57 Harper Avenue (313) 873-65C0
GENERAL SALES OFFICE: 700 E. Firmin
Kokomo, Ind. (317) 457-8461—Ext. 2175
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High-Frequency (continued)

MAX. RATINGS

CHARACTERISTICS

fae - Yeeo *l'ccho Coe | Pack
Cross * i *y h o R
Index Type ‘T Pc oJ o CBO 'C *hfe HCEX Cob Outline
Key No. Mtr. Type (MHz) [ (mW) (°c) |mW/°c| V) (mA) FE (A) (pF) | (T0-) Remarks
UD-3007 SPR | npn,pnp, PE,si | 200 350 200 - *60 600 *100-300 0.010 *8 85 Complementary Quad
vs154 WH | - 200 | - g £ b 30 = e Z | Quad
AF 106 SA pnp,MS, ge 220 60 90 2.5 18 10 *50 0.5 - 18
2N2461 SSD npn,PL *225 400 200 | 23 60 50 *70 .002 *6 46
HE 57 2N2465 SSD npn,PL 225 500 200 | 2.85 60 50 *70 .002 *6 18
2N996 FA pnp,PE, si *230 1.2w 200 | 6.85 12 - *75 0.0002 | *7.5 18 TR
2N499 *SPR | pnp,MD,ge 240 30 85 0.75 *30 50 8.5 1 *1:3 1 *PH orig Reg, Gl
2N499A *SPR | pnp,MD,ge 240 60 100 | 08 *30 50 50 1 *1.3 1 *PH orig Reg
2N3588 AMP | pnp,PADT, ge | *240 100 75 &L *25 10 *65 8 2 18 4 |ead
2N929A SSD npn,PL *250 500 200 | 2.85 45 50 *60 .002 *6 18 AMP, TR, AL, UC
2N947 FA npn,DP, si *250 1200 200 | 6.9 *20 100 *40 0.1 il 18
2N957 FA npn, DD, si *250 800 150 | 6.5 20 - *60 1 L 18 TRWS, AMP
2N1491 RCA | npn,si *250 3000 175 20 *30 50 15-200 10 o5 39
2N2217 MO npn,PE,si *250 3w 175] 20 30 - *20-60 0.01 8 5 Gl, FA, SPR, TR, NA, TRWS,
: AMP, AL
HF 58
2N2218 MO npn,PE,si *250 3w 175720 30 - *40-120 0.01 8 5 E:_, ;%PSPR’ TR, NA, TRWS,
2N2218A MO npn,AE,si *250 3w 175| 20 10 - 40-120 .01 *8 ) SPR, TR, NA, AL
2N3292 MO npn,E,si *250 300 200 1.71 *2% 50 10-200 0.1 *2 18 AL
2N3293 MO npn,E,si *250 300 200 171 *20 50 10-200 0.1 v 18 AL
2N3294 MO npn, E,si *250 300 200 171 *20 50 10-200 0.1 F2 18 AL
IN3326 Gl npn,PE, si *250 800 175:1%5:33 45 800 *40-120 0.01 *8 9
2N3409 MO npn,si 250 600 200 [ 3.4 *60 500 *30-120 0.01 *8 b SPR
2N3410 MO npn,PE, si 250 600 200 | 3.4 *60 500 *30-120 0.01 *8 5 SPR
¥ 58 2N3411 MO npn, PE,si 250 600 200 | 3.4 *60 500 *30-120 0.01 *8 5 SPR
2N3502 FA pnp,PE,si *250 W 200 | 17.2 60 600 *70 0.00005 | 4.5 5 Tl
2N2219 MO npn,PE,si *250 K{] 1751 20 30 - *100-300 .01 8 5 Gl, FA, SPR, TR, NA, TRWS,
AL, AMP
2N2220 MO npn,PE,si *250 1.8W 175i1 12 30 - *20-60 0.01 8 18 Gl, FA, SPR, TR, NA, TRWS,
AMP, AL
N2221 MO npn,AE,si *250 1.8W 175| 12 30 - *40-120 0.01 8 18 GI,PF/)\,LSPR, TR, NA, TRWS,
AMP,
2N2221A MO npn,AE,si *250 1.8W 175:1 12 40 40-120 01 *8 18 Gl, SPR, TR, NA, AL
2N2222 MO npn,AE,si *250 1.8w 175 | 12 30 *100-300 0.01 8 18 TRWS, G, FA,SPR, TR, NA,
AL, AMP
HF 60
2N2273 MO pnp,EM, ge *250 150 100 2 15 100 *20-75 10 #3.5 18
2N2402 *SPR | pnp,MD,ge *250 150 10| 2 *18 100 *60 15 *4 18 *PH orig Reg
2N2462 SSD npn,PL *250 400 200 | 2.3 60 50 *100 .002 *6 46
2N2466 SSD npn,PL *250 500 200 | 2.85 60 50 *100 .002 o5 18
2N2476 RCA | npn,PE,si 250 W 200 3.4 *60 - *20 0.2 10 5 SPR
2N2477 RCA | npn,PE,si 250 2w 200 | 3.4 *60 - *40 0.2 10 5 SPR
2N2523 SSD npn,PL *250 400 200 | 2.3 45 50 *40 .002 *6 46
2N2537 MO npn,AE,si *250 3w 200 17.2 30 - *50-150 25 *8 5 Gl, NA, SPR
2N2538 MO npn,AE,si *250 3w 200 | 17.2 30 - *100-300 25 *8 5 Gl, NA, SPR
2N2539 MO npn,AE, si *250 1.8W 200 | 103 30 *501.50 25 *8 18 GI, NA, SPR
HF 61 ;
2N2540 MO npn,AE, si *250 1.8W 200 | 10.3 30 - *100/300 .25 *8 18 Gl, NA, SPR
2N2787 Gl npn,PE, si *250 3w 300 5.33 *75 800 *20-60 0.01 *8 5 SPR
2N2788 Gl npn,PE,si *250 W 300 | 5.33 “15 800 *40-120 0.01 *8 ] SPR
2N2789 Gl npn,PE,si *250 3w 300 533 75 800 *100-300 0.01 *8 5 SPR
2N2790 Gl npn,PE,si *250 1.8w 300 | 3.33 *15 800 *20-60 0.01 *8 18 SPR
2N2791 Gl npn,PE,si *250 1.8w 300 3.33 *1 800 *40-120 0.01 *8 18 SPR
2N2792 Gl npn, PE,si *250 1.8w 300 | 3.33 b ) 800 *100-300 0.01 *8 18 SPR
2N2958 MO npn,AE,si *250 K] 175 20 20 600 *40-120 025 *8 5 Gl, SPR, TRWS
2N2959 MO npn, AE, si *250 3w 175 20 20 600 *100-300 025 *8 5 Gl, SPR, TRWS
2N3015 FA npn,PE,si *250 3w 200 - *60 - *10 - *8 a SPR
S 2N3115 MO npn,AE,si *250 1.8w 175412 20 600 *40-120 .025 *8 18 Gl, SPR, TRWS
2N3116 MO npn,AE, si *250 1.8W 175 12 20 600 *100-300 .025 *8 18 Gl, SPR, TRWS
2N3118 RCA | npn,si *250 4000 200 | 22.9 60 500 *50-275 | *6 5
2N3119 RCA | npn,si *250 4000 200 | 22.9 80 500 *50-200 50 *6 5
2N3248 MO pnp,ED,si *250 12w 200 6.9 12 - *50-150 0.05 *8 18
2N3250 MO pnp,ED,si *250 LW 200 6.9 *40 200 *50-150 .02 *6 18
2N3283 MO pnp,EM,ge *250 100 100 | 1.33 by 50 *10-200 10 215 18
2N3284 MO pnp, EM,ge *250 100 100 | 1.33 205 50 10-200 10 i ) 18
2N3285 MO pnp,EM,ge *250 100 100 | 1.33 *20 50 5-200 10 ] 18
& 2N3286 MO pnp,EA, ge *250 100 100 1.33 *20 50 5-200 10 *15h 18
HF
2N3291 MO npn,E, si *250 300 200 171 05 50 10-200 0.1 *2 18 AL
2N3503 FA pnp,PE, si *250 3w 200 17.2 60 600 *70 0.00007 | 4.5 5 Tl
2N3504 FA pnp, PE,si *250 1.3w 200 | 2.28 45 600 *70 0.00005| *4.5 18 Tl
2N3505 FA pnp,PE,si *250 1.3W 200 | 2.28 45 600 *70 0.00005| *4.5 18 Tl
2N2656 TRWS | npn,PL,si *>250 | 1200 200 | 6.86 4 200 160 0.5 25 18 KSC
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High-Frequency (continued)

MAX. RATINGS CHARACTERISTICS
|
f v o €O
Closs & | T sy SERL = hee Iceo fc:oe Package
Index Type T c oJ 5 CBO C *h fleex ob | Outline
Key No. Mfr. Type (MHz) (mW) (°c) [mW/°C (\)] (mA) FE (uA) (pF) (T0-) Remarks
2N3734 MO npn,AE,si *250 | 4000 200| 22.8 30 1500 *30-120 0.2 9 5
2N3735 MO npn,AE,si *250 | 4000 200 | 22.8 50 1500 *20-80 10.2 3 5
2N3736 MO npn,AE,si *250 | 2000 200 11.4 30 1500 *30-120 10.2 ) 46
IN3737 MO npn,AE,si *250 2000 200 11.4 50 1500 *20-80 10.2 *9 46
NE 2N3903 MO npn,AE,si *250 310 135 2.81 40 200 *50-150 +.05 *4 92
2N3905 MO pnp,AE,si *250 | 310 135 281 40 200 *50-150 1.05 *4.5 92
2N3946 MO npn,AE, si *250 | 1200 200 6.9 40 200 *50-150 .01 *4 18
2N4123 MO npn,AE,si #2508 | 310 135| 2.81 30 200 *50-150 .05 *4 92
2N4126 MO pnp,AE,si *250 | 310 135| 2.81 25 200 *120-360 .05 *4.5 92
2N930A SSD | npn,PL *215 | 500 200 [ 2.85 45 50 *150 .002 *6 18 AMP, AL
2N1492 RCA | npn,si el 3000 175 20 *60 50 15-200 10 =5 39
2N2524 SSD npn,PL *215 400 200 | 2.3 45 50 *100 .002 *6 46
AF 109 SA pnp,MS, ge 280 60 90 2.5 18 12 *100 1.0 - 18 agce pre-stages
FT4019 FA pnp,DPE,si *280 [ L1w 200 | .0062 | 45 200 *250-600 .010 - - Dual pnp
- 2N784 SY npn, EP,si 300 300 {78 SRS *30 200 *25-150 .25 3.5 18 FA
H
2N784/51 SY npn, EP,si 300 300 175 - *30 200 *25-150 .025 3.5 51
2N784A SY npn,EP,si 300 360 200 - *40 200 *25-150 .025 35 18
2N835 MO npn,EP,si *300 i 175| 6.67 25 200 201- 0.5 4 18 SY, GE, GI, ITT, SPR
2N835,/46 Y npn,PE, si *300 | 400 200 - 2% 200 *20 0.5 *4 46 Gl
2N835/51 Sy npn,PE,si *300 300 20| - .25 200 *20 0.5 ol 51
2N914746 SY npn,PE,si *300 400 20| - *40 - *30-120 .025 *6 46 Gl
2N914/51 SY npn,PE,si *300 300 200 - *40 - *30-120 .025 6 51
2N915 FA npn,DP,si *300 1200 200 6.9 50 - *100 0.005 #3 18 AMP, NA, AL
2N963 MO pnp, EM, ge *300 300 100 4 *12 - 20/~ B % 18 SY, TI, RCA
2N967 MO pnp,EM,ge *300 300 100 4 *12 - 40/~ 5 5 18 SY, TI, RCA
HF 66
2N988 TRWS | npn,PL,si *300 | 1000 175 | 6.67 *20 220 *20-120 0.5 2 18
2N989 TRWS | npn,PL,si *300 1000 175 6.67 *20 220 *20-120 0.5 *3.5 18
2N1493 RCA | npn,si *300 3000 175 20 *100 50 15-200 10 *5 39 CT
2N2219A MO npn,PE,si *300 | 3w 175| 20 40 800 100-300 0.01 *8 5 TR, SPR, TRWS
2N2222A MO npn,AE,si *300 | 8w 175 12 40 - *100-300 .01 *8 18 Gl, SPR, TR, NA, TRWS
2N2318 Gl npn,si *300 360 175 2.0 15 - *40 .050 *5 18 STC
2N2319 Gl npn, si *300 | 300 175 117 15 - *40 .050 5 46 STC
2N2320 Gl npn,si *300 600 175 3.4 15 - *40 .050 *5 b STC
2N2381 MO pnp,EM,ge *300 | 750 100 10 15 500 *40 1 35 5
2N2382 MO pnp,EM,ge *300 | 750 100 10 20 500 *40 1 3.5 5
HF 67
2N2489 SPR | pnp,ED,ge *300 | 60 100| 0.8 *20 100 *20 25 3 18
2N2795 SPR | pnp,ED,ge 300 75 100 1 895 100 *100 - 9.5 18
2N27% SPR | pnp,ED,ge *300 | 75 100 1 *20 100 *60 - £2.5 18
2N2885 TR npn,PL,si 300 150 175 1 15 50 *30-120 .025 *6 51
2N2887 TRWS | npn,PL,si *300 | 25000 200( 142.8| 80 1200 *15-80 - *30 -
2N3043 SPR npn, PE, si *300 1AW 200 9.33 45 30 *100-300 0.01 *8 Flat Pack
2N3249 MO pnp,AE,si *300 12w 200| 6.9 12 - *100-300 - *8 18
2N3251 MO pnp,AE, si *300 Law 2001 6.9 *50 200 *100-300 - *6 18
2N3281 MO pnp,EM, ge *300 | 100 100 1.33 15 50 *10-100 5 £]L2 18
o 2N3282 MO pnp,EM, ge *300 | 100 100 1.33 15 50 *10-100 5 1.2 18
2N3289 MO npn,E, si *300 300 2000 171 15 50 *10-200 0.010 el % 18 AL
2N3290 MO npn, E,si *300 | 300 200 171 15 50 *19-200 0.010 215 18 AL
2N3307 MO pnp,EA,si *300 300 2000 171 35 50 *40-250 0.010 13 18
2N3308 MO npn,EA, si *300 | 300 200( 171 25 50 *25-250 0.010 *13 18
2N3309 MO npn,E;si *300 | 3.5W 175]%.%23:3 *50 500 *5-100 0.5 *10 5
2N3854 GE npn,PE,si *300 200 100| 2.67 18 100 *35-70 0.5 <5 98
2N3854A GE npn,PEP,si *300 | 200 100| 2.67 30 100 *35-70 0.5 £2.5 98
2N3904 MO npn,AE,si *300 310 135, .2.81 40 200 *100-300 05 *4 92
2N3906 MO pnp,AE,si *300 | 310 135| 2.81 40 200 *100-300 05 *4.5 92
2N3947 MO npn,AE,si *300 1200 200] 6.9 40 200 *100-300 01 *4 18
HF 69
IN4124 MO npn,AE,si *300 | 310 135 2.81 25 200 *120-360 .05 *4 92
2N4264 MO npn,AE, si *300 | 310 135( 2.81 15 200 *40-160 10.1 *4 92
2N4265 MO npn,AE,si *300 | 310 135( 2.81 12 200 *100-400 [ 0.1 *4 92
40292 RCA | npn,si *300 23.2W 200( 132 - 1.25A - *250 *30 60 Vces=90; overlay type
Ad67 AMP | npn,PL,si *300 | 150 175| 1.0 *40 25 *60 .001 - 72 Cre=.015 pf
ED-322 SPR pnp,ge *300 75 100 1.0 15 100 *50 - ) 18 Hi Rel 2N2795
MM709 MO npn, AE,si *300 750 2000 4.3 8 100 *15-120 015 3 52
TI408 Tl npn,PL,si *300 | 200 125 2 12 30 *15 0.5 2.2 Plast IEC, GME
TI409 Tl npn,PL,si *300 200 125 -2 12 30 *15 0.5 2.2 - Plast IEC, GME
2N503 *SPR [ pnp,MD,ge 320 25 85 0.5 *20 50 4.2 3 2 9 *PH orig. Reg.
HF 70
2N779A *SPR | pnp,MD,ge *320 60 100{ 0.8 *15 100 *90- 1.0 *1:9 18 *PH orig Reg
2N846A *SPR | pnp,MD,ge *320 60 100 0.8 ~15 100 *50 1.0 2159 18 *PH, orig, Reg
2N968 MO pnp,MD, ge *320 300 100 4 215 - *35 3 *4 18 SY, Tl
2N969 MO pnp,MD, ge *320 300 100| 4 2 - #35 3 *4 18 Tl
2N970 MO pnp,MD, ge *320 300 100 ¢4 *12 - *35 3 *4 18 Tl
(see pages 4-9 for explanation of company abbreviations.)
May 17, 1966 47




High-Frequency (continucd)

MAX. RATINGS CHARACTERISTICS
]
f v co
ae CEO *) C
c — £ s *y h CEO | , °¢ Package
Inr::: Type {T P: OJ i CBO 'C *hfe TICEX Cob Outline
Key No. Mfr. Type (MHz) | (mW¥) (°c) |mW/°c| (V) (mA) FE (uA) (pF) [ (T0-) Remarks
INT1 MO | pop,MD,ge 320 | 300 00| 4 *7 . *35 10 * 8 [T
2N972 MO | pnp,MDge =320 | 300 100 4 *1508 | *75 3 * 18 Tl
IN973 MO | pnpMD,ge *320 | 300 100| 4 ST Py *75 3 *4 18 Tl
974 MO | pnp,MD,ge 320 | 300 00| 4 g~ - *75 3 *4 18 Tl
IN975 MO | pnp,MD.ge *320 | 300 100| 4 7 2 *75 10 *4 18 Tl
HF 71 ;
2N2256 MO | npn,ME,si *320 | 1000 175 667 | 7 100 *30 3 *4 18 cL
aN2257 MO | npn,ME,si *320 | 1000 175| 667 | 7 100 *50 3 *4 18 cL
IN2258 MO | pnp,ME,ge #320 | 300 100 4 7 100 *30 3 *4 18
2N2259 MO | pnp,ME,ge 320 | 300 100| 4 7 | 100 *50 3 *4 18
N834/46 sY | npnEP,si #350 | 400 200 - 0 | 200 %25 0.5 4 46 Gl, NA
2N834/51 sY | npn,EP,si *350 | 300 00| - 0 | 200 *25 0.5 51
2N914 FA | npn,PEsi *350 | Low 200 69 15 & *55 0.004 | *45| 18 ’% MP, TR, GI, AMP, SPR, NUC,
IN9B4 SPR | pnp,MD,ge *350 | 60 100] 08 | *15 | 100 10 1 *19 | 18
N2170 SPR | pnp,MD,ge *350 | 60 100{ 08 15 | 100 *10 1 “19 [ 9
HF 72
IN2501 MO | npn,AE,si *350 | 1w 2000 6.9 20 = *5)-150 = *4 18 | SY,Gl, TR, SR
2N2845 FA | npn,PE.si #350 | 1w 200 6.9 30 = *60 0.04 *6 18 SPR, NA
2N2846 FA | npnPEsi #350 | W 2000 172 | 30 - *60 0.04 *6 5 SPR, NA
IN2847 FA | npn.PE,si 350 | LW 2000 6.9 20 = *60 0.04 *6 18 SPR, NA
2N2848 FA | npn.PEsi €50 | 3w 2000 172 2 = *60 0.04 * 5 SPR, NA, RCA, NUC
2N2894 FA | pnp,PE,si #350 | 1w 200 685 [ 12 = *75 5 *3.3. | 18 Tl
2N2955 MO | pnp,EM,ge #350 | 300 100, 4 0 | 100 *20/60 = 5| 18
: 2N3009 FA | npn,PE,si *350 | 1200 2000 685 | *40 | 200 *15 < *5 52
HF 73
N3287 MO | npn,E,si *350 | 300 2000 171 20 50 *15-150 0010 | *11| 18
N3288 MO | npn,Esi 350 | 300 2000 171 | 20 50 #15-150 0010 | *15| 18
2N3855 GE | npnPE,si #350 | 200 1000 267 | 18 100 *60-120 0.5 5| 98
2N3855A GE | npnPEPsi | *350 | 200 1000 267 | 30 100 *60-120 0.5 5| 98
40282 RCA | npn,si =350 | 232w | 200] o015 | 18 2a = *250 | *45 | 60
MPS834 MO | npn,EP,si *350 | 500 125 5 30 200 *25 0.5 *4 92
741 MO | pnp,DM,ge *360 | 300 100 2 15 | 100 *25 b *6 187 |-sy.m
INTA1A MO | pnp,DM,ge *360 | 300 100 2 =0 | 100 *25 2 *6 18 sY, Tl
IN2487 SPR | pnp,ED,ge *360 | 60 100[ 0.8 5 | 100 *20 3 *3 18
2N2488 SPR | pnp,ED,ge *360 | 60 100/ 08 | *15 | 100 *20 3 3 18
HF 74
2N2956 MO | pnp,EM,ge 375 | 300 100 4 0 | 100 *40-120 10 25| 18
IN3B56A GE | npn.PEP,si #375 | 200 100 267 | 30 100 *100-200f 0.5 25| 9
IN3856 GE | npn,PE,si *375 | 200 100[ 267 | 18 100 *100-200 0.5 «5 | 98
2N706 FA | npnDDsi *400 | 1.0W 175 6.7 O 45 0.005 | *5 18 | SY, MO, TR, GI, AMP, SPR, ITT
2N706B MO | npnEPsi “400 | W 1750 67 25 | - *20-60 0.005 | *5 18 FA, SY, GI, TR, ITT
2N706C FA | npn,DD,si 00 | 1Low 00| 69 15 50 *40 0010 | *4 18 Gl, TR
2N707 FA | npn.DD;si 100 1.0W 175 6.7 %6 | - *12 0.005 | *5 18 TRWS, MO, Gl
2N708 FA | npn.DPsi *00 | 1w 200| 6.9 15 = *5) 0.004 | *4 18 FA, SY, MO, TR, GI, AMP, RCA
2NB26 MO | pnp,EM,ge #400 | 300 100 .4 *15 | 200 10 A4 *35 | 18 | SY. TI, RCA, LAN
INB28A MO | pnp.EM,ge 400 | 300 100 4 15 | 200 *40 0.4 »22. 1" 18 Tl
HF 75
IN829 MO | pnp,EM,ge 400 | 300 00| 4 x5 | 200 *80 0.4 s29-| 18 i
2N916 FA | npn,DP,si *400 | 1200 00| 69 25 7 *100 0.005 | *5 18 TRWS, AMP, NA, MO
IN2096 pnp, ED, ge *400 | 750 100[ 10 *25 | 500 *40 6 *15 | 31 MO
2N2097 pap, ED, ge 400 | 750 100{ 10 40 | 500 *10 6 *15 | 3l MO
2N2099 pnp, ED, ge 400 | 750 100 10 25 | 500 *40 6 15 | 9 MO
2N2100 pnp, ED, ge *400 | 750 100{ 10 «0 | 500 *10 6 15 | 9 MO
2N2957 MO | pnp,EM,ge 400 | 300 100 4 0 | 100 *100 2 *5 | 18
2N2996 Tl pnp, ge “400 | 75 00| 1 *5 | 50 35 5 *3 72
IN2997 Tl pnp,ge 00 | 75 100 1 *0 | 50 50 5 18| 72
N3279 MO | pnpEM,ge *400 | 100 100/ 133 ] 20 50 *10-70 5 *1.0| 18
HF 76
2N3280 MO | pnp,EM,ge *400 | 100 100 133 | 20 50 *10-70 5 12| 18
2N3299 FA | npn.PEsi #400 | 3w 2000 172 | 30 = *75 0.0002] *6.0 | 5
N300 FA | npn,PEsi 00 | 3w 2000 172 | 30 = *220 00002] *6.0 | 5
2N3301 FA | npnPE,si 400 | 1.8W 2000 103 | 30 4 *75 0.0002| *6.0 | 18
2N3302 FA | npnPEsi 400 | 1w 2000 103 | 30 2 *220 0.0002] *6.0 | 18
2N3327 NSC | npn 400 | 20w 2000 134 | 65 2.0a *10 500mA|  *30 | 60
2N3337 FA | npn,PEsi *400 | 500 2000 286 | 40 z *30 0025 | *16| -
2N3338 FA | npnPEsi 400 | 500 2000 286 | 40 - *30 0025 | *16| -
2N3339 FA | npn,PEsi 400 | 500 2000 286 | 40 . %30 0.05 | *16| -
2N3371 Tl pnp,ge 400 | 150 10| 2 *25 | 100 25-500 7 *4 18
HF 77
2N3632 RCA | npn,si *00 | 23w 2000 130 | 40 3A & 250 *20 | 60 | RCA “Et)gerlay” emitter type,
MO, V.
IN3688 FA | npn,PLsi “400 | 500 15| 5 40 4 30-70 5 1.1 - RO110 package
IN3689 FA | npn,PL.si 400 | 500 125 5 40 4 30-70 5 1.1 = RO110 package
2N3690 FA | npn,PL;si 400 | 500 125 5 40 4 30-70 5 11 = RO110 package

(see pages 4-9 for explanation of company abbreviations.)
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INTRODUCTION

GENERAL INSTRUMENT SEMICONDUCTORS

CONDENSED CATALOG /1966

From the simplest diode . . .

to the most complex
Microelectronics array

... That, in a few words, is an apt description of General
Instrument’s Semiconductor line. But it is by no means
complete, because this line is characterized by several
far-reaching technical developments which' have had a
profound effect on many segments of the electronic
industry.

Two such developments are depicted on the cover of
this publication: The enormously complex MOS array, for
example, represents previously unimagined opportunity
for the computer manufacturer. The idea of an entire
computer on a single 80-by 58 mil chip is already entirely
feasible. You'll find MOS arrays and field effect transis-
tors listed on Page 4.

And, at the other end of the semiconductor spectrum,
the simple diode has undergone an amazing evolution.
The recent General Instrument announcement of the
HERCULEADST.M. Beam-Lead Diode (listed on Page 10)
has ushered in a new era in processing discrete semi-
conductors.

No bigger in its entirety than a typewriter period (it
takes 4 million to make a pound), the HERCULEADS
diode is practically indestructible — it can withstand
impact shocks of 200,000 G’s; is immune to the metal-
lurgical “diseases” that plague conventional devices;
and is completely “passivated” in the production proc-
ess, so that it needs no hermetically sealed container to
protect it from environmental effects.

These are just two of many technical achievements
you'll find incorporated in General Instrument’s semi-
conductor line. Glass-Amp® Rectifiers and Zener Diodes;
Hybrid Micro-circuits; a new line of low-cost epoxy-
packaged silicon transistors — they’re all listed on the
following pages in an easy-to-use format. Also, you'll find
the numerical index beginning on Page 22 an additional
convenience.

And it goes without saying, of course, that service from
any of the General Instrument sales offices or authorized
distributors throughout the country is no further away
than your telephone.
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MOS SEMICONDUCTORS

MOS MICROCIRCUIT ARRAYS (Ta = —55°C to +85°C)

FUNCTION POWER SUPPLY SHIFT PULSE INPUT OUTPUT
DIAGRAM CONSUMPTION VOLTAGE FREQUENCY CAPACITANCE IMPEDANCE
TYPE FUNCTION CASE FIG. NO. (mw) (VOLTS) (kHz) (pf) (K2)
SHIFT REGISTER, FLIP-FLOP CIRCUITS
'MEM 3021 21-Bit dc, 1¢ clock 1 1 <200 —28 £5% dc to 500 2 <2
2MEM 3020 20-Bit Dynamic, 2¢ clock 1 2 <200 —26 +5% dc to 1 Mc 2 <22 @ o
SMEM 1005  RST Flip-Flop 1 3 < 80 —28 5% dc to 1 Mc 2 { 128 .9,
1 Formerly MEM 501. 2Formerly MEM 521. 3 Formerly MEM 529.
PRDSQENWN CAPACITANCE FREQUENCY
LOGIC CIRCUITS (nsec) (pf) (kHz)
TMEM1002 Dual 3-Input NOR-Gate 1 4 30 —26 +=5% 500 3.0 dc to 500
MEM 1000 Dual Full Adder 4 5 25 —12 & 26 5% 500 3.0 dc to 500
' Formerly MEM 522.
ON RESISTANCE |OFF RESISTANCE
SERIES SHUNT PER UNIT PER UNIT SIGNAL VOLTAGE
rser | clock |aUeNcy | RESISTANGE | Cswonm . | CSWoNn© | "RANGE.
OF
SERIES SHUNT CHOPPER VOLTAGE ® (kHz) RATIO (TYP) (2 TYP) (2 TYP) (TYP)
1 Integrated Series Shunt +3 13
I MEM 2008 Chopper Circuit (See Fig. 6) 4 0 i 100 200 DB 6x10 10 1V up to 10V
' Formerly MEM 590.
OFF RESISTANCE | ON RESISTANCE CAPACITANCE BVpss BVGss
MULTIPLEXER CIRCUITS CASE (2 TYP) (2 TYP) (pf) Cgd (VOLTS) (VOLTS)
TMEM 2001 See circuit diagram No. 7 7 10" 500 1.1 —30 —25
MEM 2002 See circuit diagram No. 8 7 10" 500 1.1 —30 —25
MEM 2003 See circuit diagram No. 9 8 1" 500 1.1 —30 —25
MEM 2004 See circuit diagram No. 9 8 1o 250 155 —30 +40
MEM 2004A See circuit diagram No. 9 8 1on 250 1.5 —30 —25
MEM 2005 See circuit diagram No. 10 7 on 500 11 —30 —25
MEM 2006 See circuit diagram No. 11 8 10" 500 1.1 —30 —25
MEM 2007 See circuit diagram No. 11 8 1o 250 155 —30 —25
TMEM 2001 thru MEM 2007 formerly MEM 5001 thru MEM 5007
MOS SILICON P-CHANNEL ENHANCEMENT MODE FIELD EFFECT TRANSISTORS (Ta = 25°C, body grounded)
VGsT
(VOLTS) Ip (ON) Ipss Igss BVpss BVGss Yis cgd ros ON
TYPE CASE MAX. 1 MIN. (mA TYP) (nA TYP) (nA TYP) (VOLTS) (VOLTS) (umho TYP) (pf TYP) (2 TYP)
MEM 511 10 —3 —6 —6 2 .05 —40 —30 2500 1.5 250
MEM 517 5 —2.5 —5 —60 .8 .05 —30 —25 12000 10 45
MEM 517A 6 —2.5 —5 —60 .8 .05 —30 —25 12000 16 45
MEM 517B 10 —2.5 —5 —60 .8 .05 —30 —25 12000 10 45
MEM 520 10 —3 —6 —6 2 .001 —30 +40 2500 125 250
MEM 550 2 —3 —6 —3 2 .05 —30 —25 2500 1.1 500
MEM 551 13 —3 —6 —3 .2 .001 —30 +40 2500 L 500
FUNCTION DIAGRAMS
( EeEy N[ e % ) ( % i o
1 ot i/
96 105 114 123 132 14 |
N —{ 16 BITS}—our s MULTIPLEXER o i O
L S — our CIRCUIT
IN——{4BITS }4—out s DIAGRAMS . .. 8
W —{ T8I J——our o N W vy O P
\MEM 3021 = VALK, ko 3 MEM 2001 )
FIGURE 1 FIGURE 2 FIGURE 7
“ DIRECT SET W ( ) ( o 4 )
1
3 L0 g’ 96 105 11 4 123 I3 2 32 54 76 98
5 ) P 9
CLOCK— G 1 IR | i
R — —Q A, 8 ! 10
B, 7 14 R =) - |
T C, OUTPUT,
DIRECT RESET
\_ MEM1005 MEM1002 ) ke MEM 2002 \_ MEM 2003, MEM 2004, AND MEM 2004A )
FIGURE 3 FIGURE 4 FIGURE 8 FIGURE 9
N\
( \ ( s I L
_VS _VR 3
. = " 4 96 105 1na 123 32 5 4 7 6
5 C ¢ = 171 Lo A i
:‘ _ 5 5°—|'_’| 8 | 10 8
Bi — = C. -0 6 7 14 | o
C; = -0
u e 20
MEM 2 J MEM 2005 MEM 2006 AND MEM 2007
kMEM 1000 ) 008 & J \ )
FIGURE 5 FIGURE 6 FIGURE 10 FIGURE 11
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HYBRID MICROCIRCUITS

AMPLIFIERS
Input Offset | Common- Input
Voltage Input Offset | Voltage Mode Broadband | Band Supply Temp.
TYPE* Gain Impedance | Voltage | Drift | Rejection Noise Width Voltages Range
(Ta = 25°C) FUNCTION CASE (db) (K ohms) (mV) | (uV/°C) (db) (uVrms) (KHz) (vde) °c
NC/PC-101 NANOCIRCUIT VIDEO 22&23 20 1.2 — — — 10 20,000 +6 —55 to 125
AMPLIFIER
PC-200 OPERATIONAL AMPLIFIER 24 73 100 1 L) 80 5 15 %12 —55 to +125
GENERAL PURPOSE
PC-201 OPERATIONAL AMPLIFIER 25 73 200 1 5 100 D 15 =12 —55 to +125
HIGH COMMON — MODE
REJECTION
PC-210 OPERATIONAL AMPLIFIER 32 70 90 3 4 80 4 1,500 =+18 —55 to +125
LOW NOISE, WIDE B.W., H.V.
PC-212 OPERATIONAL AMPLIFIER 32 64 100 3 4 80 4 1,200 =12 —55 to +125
LOW NOISE, WIDE B.W.
PC-250 OPERATIONAL AMPLIFIER 26 50 10"%(ohms) 50 500 42 — 30 *=12 —55 to +85
ULTRA-HIGH (MOS)
INPUT IMPEDANCE
PC-251 OPERATIONAL AMPLIFIER 26 50 10'%(ohms) 50 500 42 —_ 30 *=12 —55 to +85
- ULTRA-HIGH (MOS)
INPUT IMPEDANCE
SHORT CIRCUIT PROOF
. Power
Output Load Line Ripple Output Temp. Dissipation Temp.
TYPE* Voltage | Regulation | Regulation | Rejection | Impedance | Coefficient 25°C Range
(Ta = 25°C) FUNCTION CASE (Vde) % % pout/ uin ohms mv/°C (mW) °C
POWER SUPPLY VOLTAGE REGULATORS**
PC-501 12V OVERLOAD 18 +12V .025 0:5 .03 0.1 0.3 500 —55 to 4125
PC-503 PROTECTION 18 —12v .025 0.5 .03 0.1 0.3 500 —55 to +125
PC-502 24V OVERLOAD 18 +24V .05 0.5 .06 0.2 1.5 500 —55 to +125
PC-504 PROTECTION 18 —24V .05 0.5 .06 0.2 1.5 500 —55 to +125
NC/PC-511 12V GENERAL 19& 20 +12v .025 0.5 .03 0.1 0.3 500 —55 to +125
NC/PC-513 PURPOSE APPLICATION 19&20 —12v .025 0.5 .03 0.1 0.3 500 —55 to +125
PC-512 24V GENERAL 20 +-24V .05 0.5 .06 0.2 155 500 —55 to +125
PC-514 PURPOSE APPLICATION 20 —24V .05 0.5 .06 0.2 1.5 500 —55 to +125
PC-521 6V GENERAL 21 +6V .07 0.4 .04 .05 0.3 500 —55 to +125
PC-523 PURPOSE APPLICATION 21 —6V .07 0.4 .04 .05 0.3 500 —55 to +125
TNGS:67SA Tp%\ép%Esl\éEﬁébL|CAT|0N 14 +5V .04 0.5 — .005 5 500 —55 to 4125
HIGH VOLTAGE ANALOG SWITCHES
Maximum Maximum
Turn On | Turn Off Offset Turn On Repetition Supply Analog Overshoot
TYPE Time Time Voltage Voltage Rate Voltage Voltage Voltage
(Ta = 25°C) FUNCTION CASE (nsec) (nsec) (mV) (Volts) (KH2) (Volts) (Volts) (Volts)
PC-401 SINGLE INPUT 12 50 200 20 3 200 +50 +35 2.5
PC-402 COMPLEMENTARY INPUT 13 50 200 20 3 200 +50 +35 2.5
HIGH-SPEED DIGITAL MULTICHIP MICROCIRCUITS
TEMPERATURE RANGE —55°C to +125°C SUPPLY CLAMP MAXIMUM
PROPAGATION| POWER FANOUT VOLTAGE VOLTAGE REPETITION LOGIC
DELAY @ 25°C [DISSIPATION (EACH (VOLTS) (VOLTS) RATE LEVELS
TYPE* FUNCTION CASE (nsec TYP) (mW TYP) OUTPUT) Vce VcL (MH2) (VOLTS)
BINARY CIRCUITS -
NC-8, PC-8 FLIP-FLOP 14& 11 — 200 3 NORS +12V +4.2V 20 +.3V, 45V
NC-9, PC-9 STEERING GATE 15 & 27 — — and/or +12v +4.2V 20 +.3V, +5V
PC-13 RST FLIP-FLOP 16 — 200 5 NANDS +12Vv +4.2v 20 +.3V, 45V
NOR-GATES
NC-10 SINGLE 4-INPUT il 8 170 4 NORS +12V +4.2v 12 +.3V, +5V
PC-10 SINGLE 6-INPUT 16 8 170 and/or +12Vv +4.2v 12 +.3V, +5V
PC-14 DUAL 3-INPUT 16 8 170 5 NANDS +12v +4.2v 12 +.3V, +5V
NAND-GATES
NC-11 SINGLE 4-INPUT 17 8 60 4 NORS +12V +4.2V 15 +.3V, +5V
PC-11 SINGLE 6-INPUT 16 8 60 and/or +12v +4.2V 15 +.3V, 45V
PC-15 DUAL 3-INPUT 16 8 60 5 NANDS +12v +4.2v 15 +.3V, +5v
DELAY CIRCUITS
NC-16, PC-16 SINGLE SHOT 14 & 29 = 200 bRk +12v +4.2v 10" 4.3V, 45V
PC-18 TRIGGERED SINGLE SHOT 30 —_ 200 5 NANDS +12v +4.2v 10! +.3V, +5V
TRIGGER CIRCUITS
3 NORS
NC-17, PC-17 SCHMITT TRIGGER 14 & 31 —_ 200 and/or +12v +4.2v 5 +.3V, 45V
5 NANDS
BUFFER AMPLIFIER
NC-12, PC-12 NON-INVERTING AMPLIFIER 15 & 28 = 200 17%°"T£@?5'3Y +12v +4.2v 12 +.3V, 4+5V
CUSTOM CIRCUITS: Complete facilities available to meet your special requirements.
* PC prefix indicates flat packs; NC indicates TO-5 package. 1 Specified with external pass transistor with 3 amp load.
** These units are self-contained voltage regulators and with an external pass transistor can regulate leads up to 10 amperes.
NOTE: ' 60% maximum duty cycle. 2With external 100 ohm resistor.

SEE PAGE 24 AND 25 FOR CASE DRAWINGS 5




SILICON RECTIFIERS

TOP HAT TYPE RECTIFIERS CASE 33
MAXIMUM MAXIMUM
MAXIMUM AVERAGE MAXIMUM FORWARD FORWARD REVERSE CURRENT
RECTIFIED CURRENT OPERATIONAL STORAGE PEAK SURGE CURRENT VOLTAGE @ RATED
12 WAVE, RES. LOAD TEMP. TEMP. 1~, 60 Hz @ Ta 25°C DC BLOCKING VOLTAGE
60 Hz RANGE RANGE SUPERIMPOSED AMB @ 25°C AMB
TYPE PRV AAv @ T MIN MAX MIN MAX VF IF VR IR
VOLTS mA I °C o¢ o¢ °C °c APk Vbc mApc Vpc whpc
1N440 100 300 50 —55 150 —55 175 15 1.5 300 100 0.30
1N440B 100 750 50 —55 165 —55 175 15 1.5 750 100 0.30
1N441 200 300 50 —55 150 —55 175 15 1.5 300 200 0.75
1N441B 200 750 50 —55 165 —55 175 15 1.5 750 200 0.75
1N442 300 300 50 —55 150 —55 175 15 1.5 300 300 1.0
1N442B 300 750 50 —55 165 —55 175 15 1.5 750 300 1.0
1N443 400 300 50 —55 150 —55 175 15 1.5 300 400 1.5
1N443B 400 750 50 —55 165 —55 175 15 1.5 750 400 155
1N444 500 300 50 —55 150 —55 175 15 1.5 300 500 1.75
1N444B 500 650 50 —55 150 —55 175 15 1.5 650 500 1.75
1N445 600 300 50 —55 150 —55 175 15 1.5 300 600 2.0
1N445B 600 650 50 —55 150 —55 175 15 1.5 650 600 2.0
1N530 100 300 100 —55 100 —55 180 1.5 2.0 300 100 3.0
1N531 200 300 100 —55 100 —55 180 1.5 2.0 300 200 7.5
1N532 300 300 100 —55 100 —55 180 1.5 2.6 300 300 10.0
1N533 400 300 100 —55 100 —55 180 1.5 2.0 300 400 15.0
1N534 500 300 100 —55 100 —55 180 1.5 2.0 300 500 17.5
1N535 600 300 100 —55 100 —55 180 1.5 2.0 300 600 20.0
1N536 50 250 150 —65 175 —65 200 15 1.1 500 50 10
1N537 100 250 150 —65 175 —65 200 15 Tkt 500 100 10
L1N538 200 250 150 —65 175 —65 200 15 1.1 500 200 10
1N539 300 250 150 —65 175 —65 200 15 19 500 300 10
L1N540 400 250 150 —65 175 —65 200 15 1.1 500 400 10
L1N547 600 250 150 —65 175 —65 200 15 1.1 500 600 10
F1N560 800 500 100 —55 175 —65 175 25 1l 500 800 5
1N561 1000 500 100 —55 175 —65 175 25 1.1 500 1000 5
1N599 50 300 100 —55 150 —55 175 2 1.5 300 50 2.5
1N599A 50 300 100 —55 150 —55 175 2 1.5 300 50 1.0
1N600 100 300 100 —55 150 —55 175 2 1.5 300 100 2.5
1N600A 100 300 100 —55 150 —55 175 2 1.5 300 100 1.0
1N601 150 300 100 —55 150 —55 175 2 1.5 300 150 2.5
1N601A 150 300 100 —55 150 —55 175 2 1.5 300 150 1.0
1N602 200 300 100 —55 150 —55 175 2 1.5 300 200 2.5
1N602A 200 300 100 —55 150 —55 175 2 1.5 300 200 1.0
1N603 300 300 100 —55 150 —55 175 2 1.5 300 300 2.5
1N603A 300 300 100 —55 150 —55 175 2 1.5 300 300 1.0
1N604 400 300 100 —55 150 —55 175 2 1.5 300 400 2.5
1N604A 400 300 100 —55 150 —55 175 2 1.5 300 400 1.0
1N605 500 300 100 —55 150 —55 175 2 1.5 300 500 2.5
1N605A 500 300 100 —55 150 —55 175 2 1.5 300 500 1.0
1N606 600 300 100 —55 150 —55 175 2 1.5 300 600 2.5
1NG606A 600 300 100 —55 150 —55 175 2 1.5 300 600 1.0
1N1095 500 250 135 —65 175 —65 200 15 1.1 500 500 10
1N1097 600 250 130 —65 175 —65 200 15 11 500 600 10
1N1100 100 250 150 —55 150 —55 180 15 1.2 750 100 0.1
1N1101 200 250 150 —55 150 —55 180 15 1.2 750 200 0.1
1N1102 300 250 150 —55 150 —55 180 15 1.2 750 300 0.1
1N1103 400 250 150 —55 150 —55 180 15 1.2 750 400 0.1
1N1104 500 250 150 —55 150 —55 180 15 1.2 750 500 0.1
1N1105 600 250 150 —55 150 —55 180 15 1.2 750 600 0.1
1N1169 400 300 100 —55 100 —55 180 35 1 300 400 100
1N1692 100 250 100 —55 115 —55 175 20 0.6 250 100 500
1N1693 200 250 100 —55 115 —55 175 20 0.6 250 200 500
1N1694 300 250 100 —55 115 —55 175 20 0.6 250 300 500
1N1695 400 250 100 —55 115 —55 175 20 0.6 250 400 500
1N1696 500 250 100 —55 115 —55 175 20 0.6 250 500 500
1N1697 600 250 100 —55 115 —55 175 20 0.6 250 600 500
1N1763 400 500 75 —65 100 =65 100 35 1 500 400 10
1N1764 500 500 75 —65 100 —65 100 35 1 500 500 10
PT505 50 1000 100 —55 125 —55 175 15 1.5 500 50 10
PT510 100 1000 100 —55 125 —55 175 50 1.5 500 100 10
: PT515 150 1000 100 —55 125 —55 175 50 1.5 500 150 10
| PT520 200 1000 100 —55 125 —55 175 50 1.5 500 200 10
PT525 250 1000 100 —55 125 —55 175 50 1.5 500 250 10
PT530 300 1000 100 —55 125 —55 175 50 1.5 500 300 10
PT540 400 1000 100 —55 125 —55 175 50 1.5 500 400 10
PT550 500 1000 100 —55 125 —55 175 50 1.5 500 500 10
PT560 600 1000 100 —55 125 —55 175 50 1.5 500 600 10
PT580 800 1000 50 —55 125 —55 175 50 1.5 500 800 10
so1 100 200 85 —55 185 —55 100 5 1.5 200 100 10
S91H 100 250 85 —55 125 —55 150 5 1.5 250 100 10
S92 200 200 85 —55 185 —55 100 5 1.5 200 200 10
S92H 200 250 85 —55 125 —55 150 5 1.5 250 200 10
s93 300 200 85 —55 185 —55 100 5 1.5 200 300 10
S93H 300 250 85 —55 125 —55 150 5 1.5 250 300 10

« Indicates MIL Type

SEE PAGE 25 FOR CASE DRAWINGS



Glass-Amp° SILICON RECTIFIERS

Glass-Amp® RECTIFIERS

CASE 38
MAXIMUM
MAXIMUM REVERSE TYPICAL
MAXIMUM AVERAGE FORWARD CURRENT @ MAXIMUM JUNCTION
RECTIFIED PEAK SURGE MAXIMUM RATED DC REVERSE CAPACITANCE
CURRENT OPERATIONAL STORAG CURRENT FORWARD BLOCKING RECOVERY @ 25°C
/2 WAVE, RES. LOAD TEMP. TEMP. 1~, 60 Hz VOLTAGE @ VOLTAGE 25°C * INDICATES
60 Hz RANGE RANGE SUPERIMPOSED Ta 25°C 25°C AMB AMB MAX
TYPE PRV AMv@Ta | miN | max | MmN | max VF IF VR IR REF. VR CJ
NUMBER [ voLTs [ mA | °c oC °C oC o¢ Arx Vvoc | mAoc | Voc | mAbc | NOTE | S Vbc  pF
G100B 100 1000 100 —65 175 —65 . 175 50 1.0 1000 100 10 — = SCR—
1N4383 200 1000 100 —65"' 175 =658+ 175 50 1.0 1000 200 10 — — — =
1N4384 400 1000 100 —65 175 —65 175 50 1.0 1000 400 10 = — - =
1N4385 600 1000 100 —65 175 —65 175 50 1.0 1000 600 10 = — - =
1N4585 800 600 100 —65 175 —65 175 50 1.0 1000 800 10 — — — e
1N4586 1000 600 100 —65 175 —65 175 50 1.0 1000 1000 10 — = SR
1N4250 800 500 55 —65 160 —65 200 10 2.0 500 800 10 = = o=
1N4251 1000 500 55 —65 160 —65 200 10 2.0 500 1000 10 — — - -
1N4252 1200 500 55 —65 160 —65 200 10 2.0 500 1200 10 — — - =
1N4253 1500 500 55 —65 160 —65 200 10 20 500 1500 10 g = R —
1N4254 1500 250 55 —65 160 —65 200 6.25 48 250 1500 10 = = - -
- 1N4255 2000 250 55 —65 160 —65 200 6.25 4.8 250 2000 10 — — - =
1N4256 2500 250 55 —65 160 —65 200 6.25 4.8 250 2500 10 = == — =
1N4257 3000 250 55 —65 160 —65 200 6.25 4.8 250 3000 10 == = —_ =
DG100J 1200 250 100 —55 150 —55 175 30 2.0 500 1200 5 = - - =
DG100K 1600 250 100 —55 150 —55 175 30 20 500 1600 5 = = R —
5 DG100M 2000 250 100 5SS EiRER (7 30 2.0 500 2000 5 = = =
KG100F 3000 150 50 255, 150" —%55 175 20 5.0 500 3000 5 = — - =
KG100G 4000 150 50 —55 150 —55 175 20 50 500 4000 5 — — S
KG100H 5000 150 50 —55 150 —55 175 20 50 500 5000 5 — = _ =
-Indicates MIL Type
Glass-Amp® FAST RECOVERY RECTIFIERS CASE 38
1N5055 100 1.0 50 ZI55 N o5 IS E N 75 30 1.3 1000 100 5 1 PR
1N5056 200 1.0 50 —55 125 —55 175 30 1.3 1000 200 5 1 o e o
1N5057 400 0.7 50 55" 1250 550 S5 30 1.3 1000 400 5 1 4 T CE)
1N5058 600 0.7 50 —55 125 —55 175 30 1.3 1000 600 5 1 [ =R
CASE 38
MAXIMUM
AVALANCHE
BREAKDOWN PULSE
e |
Glass-Amp® CONTROLLED AVALANCHE RECTIFIERS M‘;\X] MIN aaite
AG100D 200 1000 50 —55 175 —55 175 50 1 1000 200 5 500 240 700
AG100G 400 1000 50 —55 175 —55 175 50 1 1000 400 5 750 450 700
AG100J 600 1000 50 G50 175, 550 175 50 1 1000 600 5 1000 675 700
FLANGELESS RECTIFIERS CASE 36
1N2610 100 750 50 —65 175 —65 175 30 1.0 750 100 10 — = S
1N2611 200 750 50 —65 175 —65 175 30 1.0 750 200 10 — = — =
1N2612 300 750 50 —65 175 —65 175 30 1.0 750 300 10 — == = e
1N2613 400 750 50 —65 175 —65 175 30 1.0 750 400 10 — = — =
1N2614 500 750 50 —65 175 —65 175 30 1.0 750 500 10 = = = e
1N2615 600 750 50 —65 175 —65 175 30 1.0 750 600 10 — = = =
1N2616 800 750 50 —65 175 —65 175 30 1.0 750 800 10 = — — e
1N2617 1000 750 50 MEESRNRT75"  —65 175 30 1.0 750 1000 10 = — - -
-1N3189 200 1000 100 —65 175 —65 175 30 1.0 750 200 5 = = — =
*1N3190 400 1000 100 —65 175 —65 175 30 1.0 750 400 5 — — - -
*1N3191 600 1000 100 —65 175 —65 175 30 1.0 750 600 5 — — =
PLASTIC RECTIFIERS CASE 37
1N2069 200 500 100 —65 100 —65 125 22 1.2 500 200 10 = — = e
1N2070 400 500 100 —65 100 —65 125 22 1.2 500 400 10 = . ZECE SN
1N2071 600 500 100 —65 100 —65 125 22 1.2 500 600 10 = = T
PA300 1000 500 50 —65 125 —65 150 15 1.5 500 1000 10 — — A
PA305 50 500 50 —65 125 —65 150 15 1.5 500 50 10 = = o
PA310 100 500 50 —65 125 —65 150 15 1.5 500 100 10 = — e
PA315 150 500 50 —65 125 —65 150 15 1.5 500 150 10 — = e
PA320 200 500 50 —65 125 —65 150 15 1.5 500 200 10 = = = L
PA325 250 500 50 —65 125 —65 150 15 1.5 500 250 10 — - = =
PA330 300 500 50 —65 125 —65 150 15 1.5 500 300 10 = — S
PA340 400 500 50 —65 125 —65 150 15 1.5 500 400 10 — s e
PA350 500 500 50 —65 125 —65 150 15 1.5 500 500 10 — =
PA380 800 500 50 —65 125 —65 150 15 1.5 500 800 10 —

Note: 1. When switched from 1 ampere forward current to —30 volts.

SEE PAGE 25 FOR CASE DRAWINGS




SILICON RECTIFIERS AND DIODES

STUD TYPE RECTIFIERS CASE 34
MAXIMUM MAXIMUM
MAXIMUM AVERAGE MAXIMUM FORWARD > FORWARD REVERSE CURRENT
RECTIFIED CURRENT OPERATIONAL STORAGE PEAK SURGE CURRENT VOLTAGE @ RATED
1/2 WAVE, RES. LOAD TEMP. TEMP. 1, 60 Hz @ TA 25°C DC BLOCKING VOLTAGE
60 Hz RANGE RANGE SUPERIMPOSED AMB @ 25°C AMB
TYPE PRV Aav ° Tc MIN MAX MIN MAX VF IF VR IR
VOLTS G oC oC oC o APK Vbc mApc Vbc uhoc
-1N253 100 1000 135 —55 150 —55 175 4.0 1.5 1000 175 10
-1N254 200 400 135 —55 150 —55 175 1.5 1.5 500 150 10
-1N255 400 400 135 —55 150 —55 175 1.5 1.5 500 350 10
«1N256 600 200 136 —55 150 —55 175 1.0 2.0 500 500 20
1N332 400 400 150 —55 175 —55 175 2.5 1.25 400 400 10
1N333 400 200 150 —55 175 —55 175 1.5 2.0 200 400 10
1N334 300 400 150 —55 175 —55 175 2.5 1.25 400 500 10
1N335 300 200 150 —55 175 —55 175 1.5 2.0 200 300 10
1N336 200 400 150 —55 175 —55 175 2.5 1.25 400 200 10
1N337 200 200 150 —55 175 —55 175 125 2.0 200 200 10
1N338 100 70 150 —65 175 —65 175 6.0 2.0 2000 100 10
1N339 100 400 150 —55 175 —55 175 2.5 1.25 400 100 10
1N340 100 200 150 —55 175 —55 175 155 2.0 200 100 10
1N341 400 400 150 —55 175 —55 175 2.5 125 400 400 10
1N342 400 200 150 —55 175 —55 175 1.5 2.0 200 400 10
1N343 300 400 150 —55 175 —55 175 2.5 1.25 400 300 10
1N344 300 200 150 —55 175 —55 175 1.5 2.0 200 300 10
1N345 200 400 150 —55 175 —55 175 2.5 125 400 200 10
1N346 200 200 150 —55 175 —55 175 1.5 2.0 200 200 10
1N347 100 70 150 —65 175 —65 175 6.0 2.0 2000 100 10
1N348 100 400 150 —55 175 —55 179 2.5 1.25 400 100 10
1N349 100 200 150 —55 175 —55 175 155 2.0 200 100 10
1N562 800 400 25 AMB —55 150 —55 175 1% 1.3 400 800 455
1N563 1000 400 25 AMB —55 150 —55 175 1.5 1.3 400 1000 2.0
1N2026 50 1000 150 —65 175 —65 175 25 2.0 2000 50 10
1N2027 200 1000 150 —65 175 —65 175 25 2.0 2000 200 10
1N2028 300 1000 150 —65 175 —65 175 25 2.0 2000 300 10
1N2029 400 1000 150 —65 175 —65 175 25 2.0 2000 400 10
1N2030 500 1000 150 —65 175 —65 175 25 2.0 2000 500 10
1N2031 600 1000 150 —65 175 —65 175 25 2.0 2000 600 10
GLASS DIODES CASE 35
MAXIMUM MAXIMUM
MAXIMUM AVERAGE MAXIMUM FORWARD FORWARD REVERSE CURRENT
RECTIFIED CURRENT OPERATIONAL STORAGE PEAK SURGE CURRENT VOLTAGE @ RATED
1/2 WAVE, RES. LOAD TEMP. TEMP. 1~, 60 Hz @ Ta 25°C DC BLOCKING VOLTAGE
60 Hz RANGE RANGE SUPERIMPOSED AMB @ 25°C AMB
TYPE PRV AAv @ Ta MIN MAX MIN MAX VE IF VR IR
VOLTS L R oC oC o¢ oC APK Ve mApc Vb uAbc
1N456 25 40 150 —65 175 —65 200 1 1.0 40 25 .025
1N456A oD 70 150 —65 75 —65 200 1 1.0 100 25 .025
«1N457 60 33 150 —65 175 —65 200 i | 1.0 20 60 .025
1N457A 60 70 150 —65 175 —65 200 1l 350 100 60 .025
.1N458 125 25 150 —65 175 —65 200 1 1.0 7 125 .025
1N458A 125 70 150 —65 175 —65 200 1 1.0 100 125 .025
-1N459 175 18 150 —65 175 —65 200 1 1.0 3 175 .025
1N459A 175 70 150 —65 175 —65 200 1 1.0 100 175 .025
1N461 25 27 150 —65 175 —65 200 1 1.0 5 175 .50
1N461A 25 70 150 —65 175 —65 200 1 1.0 100 25 50
1N462 60 22 150 —65 175 —65 200 1 1.0 5 25 50
1N462A 60 70 150 —65 175 —65 200 il 1.0 100 60 50
1N463 175 13.5 150 —65 175 —65 200 1 1.0 1 60 50
1N463A 175 70 150 —65 175 —65 200 1 1.0 100 175 50
1N464 125 18 150 —65 175 —65 200 1 150 = 175 50
1N464A 125 70 150 —65 175 —65 200 1 1.0 100 175 .50
1N482 36 100 25 —55 200 —55 200 ) 1.1 100 30 25
1N482A 36 200 25 —55 200 —55 200 2 1.0 100 30 .025
1N482B 36 200 25 —55 200 —55 200 2 1.0 100 30 .025
1N483 70 100 25 —55 200 —55 200 1 1.1 100 60 .25
1N483A 70 200 25 —55 200 —55 200 2 1.0 100 60 .025
-1N483B 70 200 25 —55 200 —55 200 2 1.0 100 60 .025
1N484 136 100 25 —55 200 —55 200 1 1.1 100 125 25
1N484A 130 200 25 —55 200 —55 200 2 1.0 100 125 .025
1N484B 130 200 25 —55 200 —55 200 2 1.0 100 125 .025
1N485 180 100 25 —55 200 —55 200 1 1.1 100 175 25
1N485A 180 200 25 —55 200 —55 200 2 1.0 100 175 .025
+1N4858B 180 200 25 —55 200 —55 200 2 1.0 100 175 .025
1N486 225 100 25 —55 200 —55 200 1 1.1 100 225 2D
1N486A 225 200 25 —55 200 —55 200 2 1.0 100 225 .025
«1N486B 225 200 25 —55 200 —55 200 2 1.0 100 225 .025

-Indicates MIL Types

SEE PAGE 25 FOR CASE DRAWINGS



SILICON DIODES

GLASS DIODES CASE 35
MAXIMUM
MAXIMUM REVERSE TYPICAL
MAXIMUM AVERAGE FORWARD MAXIMUM CURRENT @ MAXIMUM JUNCTION
RECTIFIED PEAK SURGE FORWARD RATED DC REVERSE CAPACITANCE
CURRENT OPERATIONAL STORAGE CURRENT VOLTAGE @ BLOCKING RECOVERY @ 25°C
/2 WAVE, RES. LOAD TEMP. TEMP. 1~, 60 Hz Ta 25°C VOLTAGE @ 25°C « INDICATES
60 Hz RANGE RANGE SUPERIMPOSED AMB 25°C AMB AMB MAX.
TYPE PRV AAV @ TA MIN [ MAaX| MIN [ MAX A VF IF VR IR REF. VR cs
VOLTS mA | °c °C °c °Cc °C PE Vpc mApc Ve uhpc | NOTE us Vbc pF
1N487 300 100 25 —65 200 —65 200 1.0 351 100 300 25 —_ —_ e —
1N487A 300 200 25 —65 200 —65 200 2.0 1.0 100 300 0.1 —_ — —_ —_
1N488 380 100 25 —65 200 —65 200 170 e | 100 380 25 — — — —
1N488A 380 200 25 —65 200 —65 200 2.0 1.0 100 380 0.1 — —_ — —
<1N645 225 150 150 —65 175 —65 200 5.0% 1.0 400 225 025 — — 4 20
1N646 300 150 150 —65 175 —65 200 5.0 1.0 400 300 0.2 —_ — — —_
+1N647 400 150 150 —65 175 —65 200 5.0* 1:0 400 400 .025 — —_ 4 20
1N648 500 150 150 —65 175 —65 200 5.0 1.0 400 500 0.2 — —— — —_
+1N649 600 150 150 —65 175 —65 200 5.0* 1.0 400 600 .050 — — 4 20
1N881 200 50 25 —65 150 —65 200 0.5 1.0 50 200 20 —_ — — —_
1N882 300 50 25 —65 150 —65 200 0.5 1.0 50 300 20 —_ —_ — ——
< 1N883 400 50 25 —65 150 —65 200 0:5 1.0; 50 400 20 — — - —
1N884 500 50 25 —65 150 —65 200 0.5 1.0 50 500 20 — — —_ —
1N885 600 50 25 —65 150 —65 200 0:5 1.0 50 600 20 —_ —_ — —
1N886 700 50 25 —65 150 —65 200 0.5 1.0 50 700 20 — —_ = —
1N887 800 50 25! —65 150 —65 200 0.5 1.0 50 800 20 — — —_ —
° 1N888 900 50 25 —65 150 —65 200 0.5 1:0 50 900 20 —_ — — —
1N889 1000 50 25 —65 150 —65 200 0.5 1.0 50 1000 20 — —_ = ezl
1N890 70 100 25 —55 150 —55 175 0.5 1.0 20 70 025 — — — —_
*At 150°C
FAST RECOVERY GLASS DIODES CASE 35
1N625 30 5 100 —80 150 —80 150 0.5 1.5 4 20 1 1 1:0 4.0 8.0
1N626 50 5 100 —80 150 —80 150 0.5 15 4 35 1 1 1.0 4.0 8.0
1N627 100 5 100 —80 150 —80 150 0.5 1.5 4 7k 1 1 1.0 4.0 8.0
1N628 150 S 100 —80 150 —80 150 0.5 1.5 4 125 1 2 1.0 4.0 8.0
1N629 200 S 100 —80 150 —80 150 0.5 1.5 4 175 1 hy 1.0 4.0 8.0
-1N643 175 40 25 —65 150 —65 150 0.5 1 10 100 i 2 0.3 10 *3
1N643A 175 40 25 —65 150 —65 150 0.5 1 100 100 1 | 2 0.3 10 «3
*1N658 100 200 25 —65 175 —65 200 0.6 1 100 50 .05 3 0.3 4.0 6.0
1N659 50 100 25 —65 175 —65 200 05 1 6 50 5 4 0.3 4.0 6.0
*1N660 100 100 25 —65 375 —65 200 0.5 1 6 100 5 4 0.3 4.0 6.0
«1N661 200 100 25 —65 175 —65 200 0.5 il 200 10 4 0.3 4.0 6.0
-1N662 85 100 25 —65 175 —65 200 0.5 1 10 = { s 5 05 40 6.0
*-1N663 85 200 25 —65 175 —65 200 0.5 X 100 50 5 5 0.5 4.0 6.0
1N789 30 120 25 —65 150 —65 175 0:5 1 10 20 1 6 0.5 4.0 6.0
1N790 30 120 25 —65 150 —65 3175 0.5 1 10 20 S 6 0.25 4.0 6.0
1N791 30 160 25 —65 150 —65 175 0.5 1 50 20 5 6 0.5 4.0 6.0
1N792 30 200 25 —65 150 —65 175 0.6 1 100 20 5 7 0.5 4.0 6.0
1N793 60 120 25 —65 150 —65 175 0.5 1 10 50 1 8 0.5 4.0 8.0
1N794 60 120 25 —65 150 —65 175 0.5 1 10 50 5 8 0.25 4.0 8.0
1N795 60 160 25 —65 150 —65 175 0.5 1 50 50 5 8 0.5 4.0 8.0
1N796 60 200 25 —65 150 —65 175 0.6 1 100 50 5 9 0.5 4.0 8.0
1N797 120 120 25 —65 150 —65 175 0.5 il 10 100 1 8 0.5 4.0 8.0
1N798 120 120 25 —65 150 —65 175 0:5 1 10 100 S 8 0.25 4.0 8.0
1N799 120 160 25 —65 150 —65 175 0.5 1 50 100 b 8 0.5 4.0 8.0
1N800 120 200 25 —65 150 —65 175 0.6 1 100 100 D 9 0.5 4.0 8.0
1N801 150 120 25 —65 150 —65 175 0.5 ! 10 125 3 8 0.5 4.0 8.0
1N802 150 160 25 —65 150 —65 175 0.5 ) 50 125 5 8 0.5 4.0 8.0
1N803 200 120 25 —65 150 —65 175 0.5 1 10 125 5 8 0.5 4.0 8.0
1N804 200 160 25 —65 150 —65 L5 0.5 1 50 125 10 8 0.5 4.0 8.0
1N891 50 200 25 —65 175 —65 200 0.6 1 50 50 0.1 3 3 4.0 8.0
1N892 100 200 25 —65 175 —65 200 0.6 1 50 100 0} 3 3 4.0 8.0
1N893 200 200 25 —65 175 —65 200 0.6 1 50 200 0.1 3 ) 4.0 8.0
“W” SINGLE PHASE BRIDGE CASE 41
w005 50 1000 100 —55 125 —55 150 50 1.0 1000 50 10 _ —_ —_ —
wo2 200 1000 100 —55 125 —55 150 50 1.0 1000 200 10 _ —_ —_ —_
wo4 400 1000 100 —55 125 —55 150 50 1.0 1000 400 10 — —_ - —
wWo6 600 1000 100 —55 125 —55 150 50 1.0 1000 600 10 — —_ — —
Notes: 1. To 400K ohms minimum measured in modified IBM ‘“Y” 6. To 200K ohms when switched from 5mA forward current
test circuit when switched from 30mA forward current to to —20 volts in JAN 256 circuit.

—35 volts.

. To 100K ohms when switched from 5mA forward current
. To 200K ohms when switched from 5mA forward current

7
2 f to —20 volts in JAN 256 circuit.
(1 us pulse) to —40 volts in JAN 256 circuit. 8. To 200K ohms when switched from 5mA forward current
3. To 80K ohms when switched from 5mA forward current to to —40 volts in JAN 256 circuit.

—40 volts in JAN 256 circuit. 9. To 100K ohms when switched from 5mA forward current
4. To 400K ohms when switched from 35mA forward current to —40 volts in JAN 256 circuit.

to —35 volts in JAN 256 circuit.
5. To 100K ohms when switched from 5mA forward current

to —40 volts in JAN 256 circuit. » Indicates MIL types.

SEE PAGE 25 FOR CASE DRAWINGS 9




SILICON RECTIFIERS AND DIODES

GLASS DIODES CAPSIL® CASE 35
Q
@ 50 MHz,
MAXIMUM NOMINAL CAPACITANCE MIN. Q AND MAX.
WORKING CAPACITANCE RANGE OPERATIONAL STORAGE @ 50 MHz, | WORKING
VOLTS @ —4 VOLTS DC, | @ —4 VOLTS DC, TEMP. TEMP. —4VOLTS DC, | VOLTAGE
@ 25°C 25°C 25°C RANGE RANGE 259 25°C
TYPE voLTs oF oF MIN | MAX WIN T VEX e a
cs7 25 7 5.6-8.4 —65 175 —65 200 20 50
csio 25 10 8.0-12.0 —65 175 —65 200 20 50
cs12 25 12 9.6-14.4 —65 175 —65 200 20 50
cS15 25 15 12.0-18.0 —65 175 —65 200 20 50
IN3945 25 20 18.0-22.0 —65 175 —65 200 7 —
€S20 25 20 16.0-24.0 —65 175 —65 200 20 50
€527 25 27 21.6-32.4 —65 175 —65 200 18 45
€530 25 30 24.0-36.0 —65 175 —65 200 18 45
€S33 25 33 26.4-39.6 —65 175 —65 200 18 45
IN954 25 35 28.0-42.0 —65 175 —65 200 7 20
€S40 25 40 32.0-48.0 —65 175 —65 200 18 45
7 25 47 37.6-56.4 —65 175 —65 200 18 45
IN3628 15 50 47.0-53.0 —65 175 —65 200 30 — ¢
IN955 25 50 40.0-60.0 —65 175 —65 200 7 20
IN3488 15 56 50.4-61.6 —65 175 —65 200 7 —
CS56 15 56 44.8-67.2 —65 175 —65 200 16 25
cS68 15 68 54.4-81.6 —65 175 —65 200 16 30
IN3947 9 70 56.0-84.0 —65 175 —65 200 9 =
IN3946 9 71 62.5-79.5 —65 175 —65 200 7 = A
cs82 15 82 65.6-98.4 —65 175 —65 200 14 25
€S100 15 100 80.0-120.0 —65 175 —65 200 12 20
ULTRA-FAST PLANAR COMPUTER DIODE CASE 40
MAXIMUM
MAXIMUM REVERSE
MAXIMUM AVERAGE FORWARD MAXIMUM CURRENT @ MAXIMUM
RECTIFIED PEAK SURGE FORWARD RATED DC REVERSE TYPICAL
CURRENT OPERATIONAL STORAGE CURRENT VOLTAGE @ BLOCKING RECOVERY JUNCTION
Y2 WAVE, RES. LOAD TEMP. TEMP. 1 ~ 60 Hz Ta = 25°C VOLTAGE @ 25°C CAPACITANCE
60 Hz __RANGE RANGE SUPERIMPOSED AMB __25%¢C AMB @ 25°C
TYPE PRV AAv @ TA MIN | MAX | MIN | MAX wa VE 73 VR IR | REF. VR | Co
voLts [ mA | °cC o¢ o¢ o¢ o¢ voc | maoc | voc | wAoc | NoTE | " | voc | pF
GP101A 10 100 25 —65 175 —65 200 1 1 20 10 .05 1 2 0 2
GP101B 10 100 25 —65 175 —65 200 1 1 20 10 05 1 2 0 4
GP102A 20 100 25 —65 175 —65 200 1 1 20 10 05 1 2 0 2
GP102B 20 100 25 —65 175 —65 200 1 1 20 10 05 1 2 0 4
GP103A 30 100 25 —65 175 —65 200 1 1 20 20 05 1 2 0 2
GP103B 30 100 25 —65 175 —65 200 1 1 20 20 05 1 2 0 4
GP104A 40 100 25 —65 175 —65 200 1 1 20 20 05 1 2 0 2
GP104B 40 100 25 —65 175 —65 200 1 1 20 20 05 1 2 0 4
GP105A 50 100 25 —65 175 —65 200 1 1 20 20 05 1 2 0 2
GP105B 50 100 25 —65 175 —65 200 1 1 20 20 05 1 2 0 4

Note 1—When switched from 10 mA forward current to —6V in special computer test circuit. Recovery to 1 mA through loop impedance 100 ohms.

HERCULEADS* . .The Ultimate DiOde @actual size

General Instrument’'s HERCULEADS beam-lead diode is a self-
contained diode package with total environmental immunity — the
smallest discrete diode available — and it is virtually indestructable.

¥ . ]
1 Special low resistance contact area. & ] [ 2[
2 1 1 E
Gold leads. ) v ] o149
Lead mass large relative to mass o ERITAXTAL LEATYEE |
of diode. ) 3
Both leads on same face of chip. AU SUBSTRATE Soi g

Bonding area external to active device.
Junction completely shielded by leads.
Oxide-passivation.

Silicon Chip All Dimensions in Mils

OUTLINE DRAWING

3
4
5
6

Electrical
Specifications
for XH100 SERIES at 25°C.

6 DIAM. HERCULEAD
4 DIAM. JUNCTION AREA

*

Renda Mark The HERCULEADS* BEAM-LEAD
DIODE is sold as a 10-PAK
package containing 10-XH100

beam-lead diodes.

10 SEE PAGE 25 FOR CASE DRAWINGS




VOLTAGE REGULATOR DIODES

200 mW TYPES CASE 39 250 mW TYPES Cont'd CASE 39
MAXIMUM MAXIMUM
TEST | DYNAMIC |TEST | REVERSE TEST | DYNAMIC | TEST | REVERSE
ZENER | CUR- | IMPEDANCE |CUR- [ CURRENT ZENER | CUR- | IMPEDANCE | CUR- | CURRENT
POWER VOLTS | RENT | (See Note 1) |RENT | @ 25°C POWER VOLTS | RENT | (See Note 1) |RENT | @ 25°C
RATING @ lzr Izt |@lzr @IzK | Izk IR @ VR e RATING @ lzr Izt | @lzr @IzK | lzk IR @ VR
TYPE — i
mW  [NOTES | VOLTS | mA uums[uums mA | A VOLTS mW |NOTES | VOLTS | mA | OHMS [oums mA | uA VOLTS
1N225 200 2 7510 0.2 05 6.8 1N742 250 4 150 1 860
1N226 200 2 912 0.2 05 8.2 1N743 250 4 160 1 970
1N227 200 2 11-14.5 0.2 05 10 1N744 250 4 180 1 1200
1N228 200 2 13,518 0.2 0.5 12 1N745 250 4 200 1 1400
1N229 200 2 17-21 0.2 05 15 1N761 250 6 4354 10 40
1N230 200 2 20-27 0.2 0.1 18 1N762 250 6 5.2-6.4 10 18
1N231 200 2 25-32 0.2 0.1 22 1N763 250 6 6.2-8.0 10 7
1N232 200 2 30-39 0.2 0.1 27 1N764 250 6 7.5-10 10 12
1N233 200 2 37-45 0.2 033 1N765 250 6 9-12 5 45
1N234 200 2 43-54 0.2 0.1 39 1N766 250 6 11-14.5 &5 55
1N235 200 2 52-64 0.2 01 47
1IN236 200 2 6280 0.2 1 56 AN 76T R 2 SO MO RS LD L B RO RO
1N768 250 6 17-21 5 100
1N237 200 2 75-100 0.2 1 68 y
3 1N769 250 6 20-27 5 150
1N238 200 2 90-120 0.2 1 82 IN3477 550 7 ot 5 6
1N239 200 2 110-145 0.2 1 100 :
1N465 200 3 232 5 60 10 75 1 400 mW TYPES CASE 39
1N466 200 3 339 5 55 10 50 1
1N467 200 3 3.7-4.5 5 45 10 5 1 «1N746A 400 5 3.3 20 28 5 1.0
- 1N468 200 3 4.3-5.4 5 35 10 SIS «1N747A 400 5 3.6 20 24 5 1.0
1N469 200 3 5.2-6.4 5 20 10 SEaliS .} n;tlgll:\\ 400 5 3.9 20 23 5 1.0
*1N74 400 5 4.3 20 22 5 1.0
1N470 200 3 6280 5 101 110 5 3.5 :
1Na71 500 > : 3‘2’2 g gg %8 550 % 1N750A 400 5 4.7 20 19 108 %20
1N472 200 2 .7-4. 2
1N473 200 2 4354 5 50 10 5 15 el SR T Al
1N474 200 2 5264 5 40 10 5 15 AIN753A 400 s e 50 7 ToR aio
1N475 200 2 6280 5 25 - 10 5 3.5 m;gg: 200 2 o8 50 5 R
250 mW TYPES CASE 39 400 5 7.5 20 6 5 6.0
«1IN756A4 400 5 8.2 20 8 5 6.5
1N702 250 4 232 5 60" ¢ 10, " Zhae «1N757A 400 5 9.1 20 10 5 7.0
1N703 250 4 339 5 55 10 50N S -1IN758A 400 5 10 200417, 5 8.0
1N704 250 4 3.7-4.5 5 45 10 5 1 «1N759A 400 5 12 20 30 5 9.0
1N705 250 4 4354 5 35 10 5 1i5 1N957 400 7 6.8 185 4. 700 1.0
1N706 250 4 5264 5 30 10 [ 5 LERS s = ey i
IN707 250 4 6280 5 10 10 5 35 o SR
1N708 250 4 5.6 25 36 1N960 400 7 9.1 14 7.5- 700, .0.5
1#3?3 ggg j g-g gg 2-% 1N961 400 7 10 125 85 700 0.25
by 22 3 ot i -1N962B 400 7 11 11.5 95 700 0.25
-1N963B 400 7 12 10.5 11.5 700 0.25
N 22 2 gl - -IN964B 400 7 13 95 13 700 025
iIN714 230 2 10 12 8 *1N965B 400 7 15 85 16 700 0.25
1N715 250 a 11 12 9 *1N966B 400 7 16 7817 700 0.25
IN7Tie 520 7 is 15 10 -1N967B 400 7 18 7.0~ 21 750 0.25
-1N968B 400 7 20 6.2 25 750 0.25
NI 8230 A T 0 *1N969B 400 7 22 5.6 29 750 0.25
1N718 250 4 15 12 13 NoTen
1N719 250 4 16 12 15 *1N9 400 7 24 D233 750 0.25
1N720 250 4 18 12 17 *IN971B 400 7 27 4.6 41 750 0.25
1N721 250 4 20 4 20 *1N972B 400 7 30 42 49 1000 0.25
1N722 250 4 22 4 24 -1N973B 400 7 33 3.8 58 1000 0.25
1N723 250 4 24 4 28 *1N974B 400 7 36 34 70 1000 0.25
1N724 250 4 27 4 35 *1IN975B 400 7 39 3.2 80 1000 0.25
1N725 250 4 30 4 42 *1N976B 400 7 43 3.0 93 1500 0.25
1N726 250 4 33 4 50 *1N977B 400 7 47 2.7 105 1500 0.25
1N727 250 4 36 4 60 *1N978B 400 7 51 2.5 125 1500 0.25
1N728 250 4 39 4 70 -1N979B 400 7 56 2.2 150 2000 0.25
1N729 250 4 43 4 84 *1N980B 400 7 62 2.0 185 2000 0.25
1N730 250 4 47 4 98 -1N981B 400 7 68 1.8 230 2000 0.25
1N731 250 4 51 4 115 -1N982B 400 7 75 1.7 270 2000 0.25
1N732 250 4 56 4 140 -1N983B 400 7 82 1.5 330 3000 0.25
1N733 250 4 62 21 170 -1N984B 400 7 91 1.4 400 3000 0.25
1N734 250 4 68 2 200 -1N985B 400 7 100 1.3 500 3000 0.25
1N735 250 4 75 2 240 -1N986B 400 7 110 1.1 750 4000 0.25
1N736 250 4 82 2 280 -1N987B 400 7 120 1.0 900 4500 0.25
1N737 250 4 91 1 340 -1N988B 400 7 130 .95 1100 5000 0.25
1N738 250 4 100 1 400 -1N983B 400 7 150 .85 1500 6000 0.25
1N739 250 4 110 1 490 -1N990B 400 7 160 80 1700 6500 0.25
1N740 250 4 120 1 570 -1N991B 400 7 180 68 2200 7100 0.25
1N741 250 4 130 1 650 -1N992B 400 7 200 65 2500 8000 0.25

« Indicates MIL Type.

Notes: 1. Unless otherwise specified in notes, dynamic impedance
is measured by superimposing alternating current equal to
10% of the direct current Izt or Izk.

. 10% tolerance: suffix A = 5%, Double anode type.
. 10% tolerance: suffix A =5%, suffix B = 1%.
. 10% tolerance: suffix A = 5%.

10% tolerance: suffix A =5%. For dynamic impedance
superimpose 1mA ac upon Izt

. 10% tolerance.
. 20% tolerance: suffix A = 10%, suffix B = 5%.

uabwN

N O
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ZENER VOLTAGE REGULATOR DIODES

1 WATT FLANGELESS TYPES CASE 36 1 WATT Glass-Amp® CASE 38
MAXIMUM MAXIMUM
TEST| DYNAMIC |TEST | REVERSE TEST | DYNAMIC | TEST | REVERSE
ZENER | CUR- | IMPEDANCE | CUR- | CURRENT ZENER | CUR- | IMPEDANCE | CUR- | CURRENT
VOLTS | RENT| (See Note 1) |RENT | @ 25°C VOLTS | RENT | (See Note 1) |RENT | @ 25°C
;2}”5% @ lzr Izr | @lzr @lzx | Izx IR @ VR :21‘”[5% @ lzr Izt Izt @lzx | Izx IR@ VR
1
TYPE | (Watts) | NOTE | VOLTS | mA omsloms mA |uA VOLT TYPE | (Watts) | NOTE | voLTS | mA onms]onms mA | xA voLT
«IN3021 1 1 11 23 8 700 0.25 10 1N4162 1 1 10 25 7 700 0.25 10
«IN3022 1 1 12 210 700 0.25 10 1N4163 1 1 11 23 8 700 0.25 5
«1N3023 1 1 13 19 10 700 0.25 10 1N4164 1 1 12 21 9 700 025 5
«IN3024 1 1 15 1714 15700 50125 10 1N4165 1 1 13 19 10" 7 025 5
«1IN3025 1 1 16 155 16 700 0.25 10 1N4166 1 1 15 17 14 700 025 5
«1N3026 1 1 18 14 20 750 0.25 10 1N4167 i 1 16 155 16 700 0.25 B
«IN3027 1 1 20 125 22 750 0.25 10 1N4168 1 1 18 14 20 750 0.25 5
.1IN3028 1 1 22 11.5 23 750 0.25 10 1N4169 1 1 20 125 22 750 025 5
-1N3029 1 1 24 10.5 25 750 0.25 10 1N4170 1 1 22 11.5 23 750 025 5
-1N3030 1 1 27 95 35 750 0.25 10 1N4171 1 1 24 105 25 750 025 5
«IN3031 1 1 30 85 40 1000 0.25 10 1N4172 1 1 27 95 35 750 025 5
41N3032 1 1 33 75 45 1000 0.25 10 1N4173 1 1 30 85 40 1000 025 5 &
«1N3033 1 1 36 7 50 0 0.25 10 1N4174 1 1 33 7.5 - 45 1000 0.25 5
©1N3034 1 1 39 65 60 1000 0.25 10 & 1N4175 1 1 36 7.0 50 1000 025 5
:IN3035 1 1 23 6 70 1500 025 10 1N4176 1 i 39 6.5 60 000 025 5
= =
1N4177 1 1 43 60 70 1500 0.25 5
-1N3036 1 1 47 55 80 1500 0.25 10 9 o
e o101 0§ g BRemi e |mam o1 1 g 53w ot ap s 2 -
-1IN3038 1 1 56 45 110 2000 0.25 10 iNd180 1 1 26 A5 110 2000 055 = w
.1N3039 1 1 62 4~ 125 2000 025 10 W NaTE 1 7 o5 20 125 5000 0o o W
.IN3040 1 1 68 3.7 150 2000 0.25 10 @ : 2
o T B e e INgtez 1 1 es 37 130 2000 025
glissgi2: 1 + 92 3. 200 3000 025 10 1N4184 1 1 82 3.0 200 3000 0.25 5
e 1 L iy SRime AR e 1N4185 1 1 91 2.8 250 3000 0.25 5
5 ; .25 10
Lo S I 155 23 30 aos 4s i 1N4186 1 1 100 2.5 350 3000 0.25 5
1N4187 1 1 110 2.3 450 4000 0.25 5
IN3046 1 1 120 2 550 4500 0.25 10 1N4188 1 1 120 2.0 550 4500 0.25 5
-IN3047 1 1 130 1.9 700 5000 0.25 10 1N4189 1 1 130 1.9 700 5000 0.25 5
.1N3048 1 1 150 1.7 1000 6000 0.25 10 1N4190 1 1 150 1.7 1000 6000 0.25 5
«1IN3048 1 1 160 1.6 1100 6500 0.25 10 1N4191 1 1 160 1.6 1100 6500 0.25 5
-1IN3050 1 1 180 1.4 1200 7000 0.25 10 1N4192 1 1 180 1.4 1200 7000 0.25 5
©IN3051 1 1 200 1.2 1500 8000 0.25 10 1N4193 1 1 200 1.2 1500 8000 0.25 5

«Available in MIL Type.

Note: 1. 20% tolerance: suffix A = 10%, suffix B = 5%.
2. VR=Vz x [100 — (% tolerance)] x 0.8 X /100

- 0

: STILL THE INDUSTRY’S
MOST POPULAR 1-AMP

GIaSS-AmI]® | SILICON RECTIFIER

OVER 50 MILLION
NOW IN USE!

e Handles one full ampere .

at 100°C; PRV to 1,000V e Fully insulated, hermetically
sealed body mounts directly
on PC boards.

e Miniature Space-Saver

Symmetrical package o Withstands 50-ampere surge
(only .150” x .360") current

N o
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GERMANIUM TRANSISTORS

GERMANIUM COMPUTER TRANSISTORS/INTERMEDIATE TO HIGH CURRENT/MEDIUM SPEED D.C. SWITCHING

RATINGS AT 25°C AMBIENT TEMPERATURE (UNLESS OTHERWISE SPECIFIED)

MAXIMUM RATINGS i STATIC FORWARD CURRENT
@ 25°C CEO TRANSFER RATIO (hFE) Alpha
Pl TEST CONDITIONS LMITS | preqeney | capecied
Polarity Pc #VCER VcB Max. frro Cobo
P-PNP @25°C | VcBo |VEBO | +-VCEX Volts uA Ic VCE Min. Max.
TYPE N-NPN Case mw Volts Volts Volts mA Volts Min. Max. MHz pF
2N315A P 6 150 30 20 20 5 2 100 0.2 20 50 65 014
2N316 P 6 100 20 20 10 5 2 200 0.2 20 50 612 014
2N316A P 6 150 30 20 15 5 2 200 0.2 20 50 612 014
2N356 N 6 100 20 20 18 5 5 100 0.25 20 50 63 014
2N356A N 6 150 30 20 20 5 5 100 0.25 20 50 63 614
2N357A N 6 150 30 20 20 5 5 200 0.25 25 75 06 014
2N358 N 6 100 20 20 12 5 5 300 0.25 20 50 69 614
-2N358A N 6 150 30 20 15 5 5 300 0.25 25 75 69 014
2N377A N  6(G.B.) 150 40 15 +40 1.0 5 200 0.75 20 66 20
2N388A N 6 (G.B.) 150 40 15 #20 1.0 5 200 0.75 30 20
*2N396A P 6(G.B) 200 30 20 20 6 200 0.35 15 150 5 20
2N579 P 6 150 20 12 12 5 400 0.3 20 5
2N580 P 6 150 20 20 5 400 0.3 30 10
-2N1306 N 6 (G.B.) 150 25 25 25 6 200 0.35 20 10 20
+2N1307 P 6(G.B.) 150 30 25 25 6 200 0.35 20 10 20
COMPUTER TRANSISTORS/MEDIUM CURRENT FOR MEDIUM SPEED D.C. SWITCHING
-2N404 P 6 150 25 12 12 5 4 20
-2N404A P 6 150 40 25 12 5 4 20
2N438A N 6 (G.B.) 150 30 25 25 25 10 50 1.0 20 2.5 20
2N439A N 6 150 30 25 25 25 10 50 1.0 30 5 20
2N440A N 6 150 30 25 15 25 10 50 1.0 40 10 20
2N444A N 6 150 40 10 25 5 4 20 0.25 20 40 0.5 614
2N445A N 6 150 30 10 18 4 20 0.25 40 160 2 614
2N446A N 6 150 30 10 15 5 4 20 0.25 60 250 5 614
2N447A N 6 150 30 10 12 5 4 20 0.25 80 300 9 014
2N519A P 6 150 25 10 18 5 2 20 0.25 20 50 0.5 914
2N520A P 6 150 25 10 15 5 2 20 0.25 40 170 3 914
2N521A P 6 150 25 10 12 5 2 20 0.25 60 250 8 614
2N522A P 6 150 25 10 10 5 2 20 0.25 80 320 15 014
2N523A P 6 150 20 10 6 5 2 20 0.25 100 400 21 614
2N585 N 6 150 25 20 2.5 6 20 0.2 20 3 20
MEDIUM POWER ALLOY JUNCTION TRANSISTORS FOR SWITCHING AND AMPLIFIER APPLICATIONS
2N597 P 6 250 45 45 *40 1.5 5 100 1.0 40 3 20
+2N598 P 6 250 35 30 *35 1.5 5 100 1.0 70 225 5fT 20
-2N599 P 6 250 30 20 *20 1.5 5 100 1.0 100 10fT 20
+2N600 P Fig. 12 750 35 30 *35 1.5 5 100 1.0 70 225 5fT 20
2N601 P Fig. 12 750 30 20 *20 1.5 5 100 1.0 100 10fr 20
2N2648 P 6 (G.C.) 300 35 30 10 15 5 1.0A 0.5 80 500 10fr 30
HIGH VOLTAGE TRANSISTORS FOR NIXIE AND OTHER NEON TUBE DRIVERS
2N398A P 6 150 105 50 *105 2.5 14 5 0.35 20
-2N1310 N 6 150 90 20 5 7 5 0.25 20 1.0 A11
2N1311 N 6 150 75 20 5 7 5 0.25 15 1.5 11
2N1312 N 6 150 50 20 5 7 5 0.25 15 1.5 611
2N1408 P 6 150 50 10 5 7 635
BILATERAL TRANSISTORS FOR CORE AND DRUM MEMORY ADDRESSING CHOPPER SERVICE
Is
2N594 N 6 150 20 20 20 5 5 1.0 0.2 20 1.5 615
2N595 N 6 150 20 20 15 5 5 1.0 0.2 35 3 415
2N596 N 6 150 20 20 10 5 5 1.0 0.2 50 5 015
= AUDIO TRANSISTORS FOR AUDIO AND LOW SPEED COMPUTER APPLICATIONS
MAXIMUM RATINGS A.C. CURRENT GAIN ALPHA
25°C Ico COMMON EMITTER (hs.) FCUTOFF
Polarity Pe CONDITIONS LIMITS il
P-PNP @ 25°C Vceo | VEBO VCEO Vcs Max. Ic VCE Freq. Min.
TYPE N-NPN Case mw Volts | Volts Volts Volts uh mA Volts kHz Min. Max. MHz
+2N331 P 6 150 30 12 1 6 1 30 70 0.4
-2N464 P 6 150 45 12 40 20 15 1 6 1 14 60.7
+2N465 P 6 150 45 12 30 20 15 1 6 1 27 60.8
+2N466 P 6 150 35 12 20 20 15 7 6 1 56 41.0
+2N467 P 6 150 35 12 15 20 15 1 6 1 112 1.2

Notes: #Typical Values
« Available to Military Specifications
G.B. - Base Connected to Case
G.C. - Collector Connected to Case

SEE PAGE 24 FOR CASE DRAWINGS 13




SILICON TRANSISTORS

WAXIMUM RATINGS FORWARD CURRENT GAIN
@ 25°C TRANSFER RATIO (hrE) VsE VCE (sAT) BAND- | COLLECTOR
POLARITY [  Pc WIDTH | CAPACITY
TYPE P—PNP | @25°C [ vero | veso | fveer [ 1 tc | vours | ic | vours | frMIN. | Con MAX.
case | N—NPN | mw  [vours | vours | vours [ ma | wmin | max. | ma | wax. | ma | wax. | mh: oF
HIGH SPEED SWITCHES
2N706 9 N 30 25 3 +20 10 20 10 09 10 06 200 6
2N706A 9 N 30 25 5 420 10 20 60 10 09 10 06 200 5
2N706B 9 N 300 25 5 +30 10 20 60 10 09 10 04 200 5
2N708 9 N 360 40 5 +30 10 30 120 10 o8 10 o4 300 5
2N743 9 N 30 20 5 12 10 20 60 10 085 280 5
2N744 9 N 300 20 5 12 10 40 120 10 o085 280 5
2N753 9 N 30 25 5 430 10 40 120 10 09 10 06 200 5
2N834 9 N 300 40 5 10 25 10 09 10 025 350 4
2N835 9 N 300 25 3 20 10 20 10 09 0 03 300 4
LOW LEVEL, LOW NOISE AMPLIFIER
2N929 9 N 300 45 5 45 001 20 120 10 10 10 10 30 8 ‘
2N920A 9 N 300 60 6 a5 001 40 120 10 09 10 05 a5 6
2N930 9 N 500 45 5 45 001 100 300 10 10 10 10 30 8
2N930A 9 N 500 60 6 45 001 100 300 10 09 10 05 45 6
2N2483 9 N 360 60 6 60 001 0 120 01 07 10 035 60 6
2N2484 9 N 360 60 6 60 001 100 500 01 07 01 035 60 6 A
CORE DRIVER
2N2537 6 N 800 60 5 439 500 20 500 26 500 16 250 8
2N2538 6 N 800 60 5 139 500 30 500 26 500 16 250 8
2N2539 9 N 500 60 5 439 500 20 500 26 500 16 250 8
2N2540 9 N 500 60 5 428 . 56D 30 500 26 500 16 250 8
GENERAL PURPOSE, MEDIUM SPEED, MEDIUM POWER AMPLIFIER AND SWITCHES
2N696 6 N 600 60 5 40 150 20 60 150 13 150 15 40 35
2N687 6 N 600 60 5 +40 150 3 120 150 13 150 15 50 35
2N698 6 N 800 120 7 188 150 20 60 150 1.3 150 5 40 15
2N699 6 N 600 120 5 180 150 40 ' 1ge 48D 13 - ‘is0. S 50 20
2N718 9 N 400 60 5 40 150 4 120 150 13 150 15 50 35
2N718A 9 N 500 75 7 452 150 40 120 150 13 150 15 60 25
2N721 9 P a0 50 5 T 20 45 150 13 150 15 50 45
2N722 9 P 400 50 5 455 150 3 9% 150 13 150 15 60 45
2N1131 6 P 600 50 5 T 20 45 150 13 150 15 50 45
2N1132 6 P 600 50 5 435 150 3 %0 150 13 150 15 60 45
2N1613 6 N 800 75 7 +50 150 40 120 15 13 150 15 60 25
N1711 6 N 800 75 7 Y50 150 100 300 150 13 150 15 70 25
2N1893 6 N 800 120 7 - L90r ise 0 120 150 13 150 5 50 15
2N2192 6 N 800 60 5 40 150 100 300 150 13 150 035 50 20
2N2192A 6 N 800 60 5 40 15 100 300 150 13 150  0.25 50 20
2N2192B 6 N 800 60 5 40 15 100 300 150 13 150 0.8 50 20
2N2193 6 N 800 80 8 50 150 40 120 150 13 150 035 50 20
2N2193A 6 N 800 80 8 50 150 40 120 15 13 150 025 50 20
2N2193B 6 N 800 80 8 50 150 4 120 15 13 150 018 50 20
2N2217 6 N 800 60 5 0 150 20 60 150 13 150 0.4 250 8
2N2218 6 N 800 60 5 30 150 40 120 150 13 150 04 250 8
2N2218A 6 N 800 75 6 0 150 4 120 150 12 150 03 250 8
2N2219 6 N 800 60 5 30 150 100 300 150 13 150 0.4 250 8
2N2219A 6 N 800 75 6 a0 10 100 300 150 12 150 03 300 8
2N2220 9 N 500 60 5 0 150 20 60 150 13 150 0.4 250 8
2N2221 9 N 500 60 5 30 150 4 120 150 13 150 04 250 8
2N2221A 9 N 500 75 6 20 150 40 120 15 12 150 03 250 8
2N2222 9 N 500 60 5 30 15 100 300 150 13 150 0. 250 8
2N22224 9 N 50 75 6 20 15 100 300 150 12 150 0.3 300 8
2N2303 6 P 600 50 5 450 150 75 200 150 13 150 15 60 45
2N2837 9 P 500 50 5 35 150 30 9 150 13 150 04 120 25
2N2838 9 P 500 50 5 35 150 72 225 1% L3 10 04 120 25
2N2904 6 [ 600 60 5 40 égg 20 500 26 500 ?G 200 8 e
5 40 120 150 1.3 150 04
2N2904A 6 P 600 60 5 60 500 40 500 2.6 500 1.6 200 8
100 300 150 13 15 ’
2N2905 6 P 600 60 5 o o0 30 A S 200 8
2N2905A 6 P 600 60 5 gornaly oA00 SR L Sep el il i 200 8
2N2006 9 P 400 60 5 4 . 22 % 99 i ag Es e 200 8
2N2906A 9 P 400 60 5 60 “aad A A e ik 200 8
2N2007 9 P 400 60 5 a0 gy W9 W0 o8 o i2 B e 200 8
2N2007A 9 P 400 60 5 g0 g N AW D e am il 3 200 8
2N3133 6 P 600 50 4 35 150 40 120 15 15 150 06 200 10
2N3134 6 P 600 50 a 3 150 100 300 15 15 150 06 200 10
2N3135 9 P 400 50 a 35 150 40 120 15 15 150 06 200 10
2N3136 9 P 400 50 4 3 15 100 300 150 1.5 150 06 200 10

14 SEE PAGE 24 FOR CASE DRAWINGS



EPOXY ENCAPSULATED TRANSISTORS

EPOXY ENCAPSULATED TRANSISTORS CASE 42
POLARITY hFE @ VCE hee @ VcE VcE @ Ic

N—NPN | VcBo | Vceo | VEBO Ic Ic fe Con @ VcB__ VCE (SAT)  Ic 1B PD
TYPE* | P—PNP | VOLTS|VOLTS | VOLTS | voLts | ma |VoLTS | mA | MHz | pF ] VOLTS| VOLTS | mA | mA | mw
2N2711 N 18 18 50 309 45 2 30-120 45 2 — 4512 10 — — 200
2N2712 N 18 18 50 75125 45 2 80-300 45 2 — 4512 10 — —  — 200
2N2713 N 18 18 50 3090 45 2 30-120 45 2 — — — .30 50 3 200
2N2714 N 18 18 50 75225 45 2 80-300 45 2 — — — .30 50 3 200
2N2715 N 18 18 50 3090 45 2 30-120 45 2 — 50 10 — -  — 200
2N2716 N 18 18 « 50 75205 45 @2 80300 45 2 — 50 10 — — = 200
2N2921 N 25" 125, .50 — - — 3570 1 2 — 4512 10 — — — 200
2N2922 N 25  25° 50 — — — 55110 10 2 — 4512 10  — — — 200
2N2923 N 25 1254 5,0 — — — 90180 10 2 — 4512 10 — —  — 200
2N2924 N 255 258510 — — — 150300 10 2 — 4512 10 — —  — 200
2N2925 N 25 25 50 - — — 235470 10 2 — 4512 10 — —  — 200
2N2926 N 18 18 5.0 — — — 35470 10 2 — 4512 —  — — = 200
2N3390 N 25 25 50 400-800 45 2 4001250 — @ — — 4510 10 — — — 200
2N3391 N 25 25 50 250500 4.5 2  250-800 — @ — — 4510 10 — — — 200
2N3391A N 25 25 50 250-500 45 2  250-800 — @ — — 4510 10 — —  — 200
% 2N3392 N 25 25 50 150300 45 2 150500 — @ — - 4510 10 — — — 200
2N3393 N 25 25 50 90-180 45 2 90-400 @ — @ — — 4510 10 — —  — 200
2N3394 N 25 25 50 55110 45 2 55-300 — @ — — 4510 10 — — — 200
2N3395 N 25 25 50 150500 45 2 150800 — — — 4510 10 — — = 200
2N3396 N 25 25 50  90-500 4.5 2 90-800 — @ — — 4510 10 — — — 200
4 2N3397 N 25 25 50 55500 45 2 55-800 — @ — — 4510 10 — — — 200
2N3398 N 25 25 50 55800 45 2 55-1250 — = — — 4510 10 — —  — 200
2N3414 N 25 “B255 1 510 752958 4i5. 2 75 - - — — — 30 5 3 360
2N3416 N 50 50 50 75225 45 2 75 - = — - = 50 3 360
2N3563 N 30 12 40 20200 10 8 20250 10 8 6001500 1.7 10 — —  — 200
2N 3564 N 30 15 40 20500 10 15 — — — 4001200 35 10 .30 20 2 200
2N3565 N 30 25 60 150600 10 1 120750 5 1 40-240 40 50 — —  — 200
2N3566 N 40 30 50 150600 10 10 — - - 40-240 255 10 100 1008 10 :::300
2N3605 N 18 14 50 30 TRER10 — - - 300 6.0 10 .25 10 1 200
2N3606 N 18 14 50 30 1810 - - - 300 60 10 .25 10 1 200
2N3607 N 18 14 5.0 30 110 - - = 300 60 10 .25 10 1 200
2N3638 P 25 25 40 30 1 S50 25 10 10 100 20 10 1.0 300 30 300
2N3638A P 50 50 40 30180 1 50 25 10 10 100 10 10 1.0 300 30 300
2N3641 N 60 30 50 40120 10 150 — - - 250 SI08 10« 225 150 - 15.° 2350
2N3643 N 60 30 50 100-300 10 150 — - - 250 80 10 .22 150 15 350
2N3644 P 45 45 50 100-300 10 150 — - - 200 80 10 .25 50 25 300
2N3645 P 60 60 50 100-300 10 150 — - - 200 80 10 .25 50 25 300
2N3662 N 18 12 3.0 20 10 8 — — — 7002100 817 10 — — — 200
2N3663 N 30 12 3.0 20 10 8 — — — 7002100 .8-1.7 10 — — — 200
2N3691 N 35 20 40 40160 1 10 40200 10 5  200-500 .53.5 10 .70 10 1 200
2N3692 N 35 20 40 100400 1 10 100560 10 5  200-500 .53,5 10 .70 10 1 200
2N3702 P 40 25 50 60300 5 50 — - = 100 125 = 10ERESI05 BRSO S5 (R 300
2N3703 P 50 30 50 30150 5 50 — - - 100 12 TORERo5 SEERCOIREE 5 88900
2N3704 N 50 30 50 100300 3 50 — - - 100 12 10 .60l 100 5 360
2N3705 N 50. 30 50 60150 2 50 — - - 100 12 10 .80 100 5 360
2N3706 N 40 20 50 30600 2 50 — - = 100 12 107 1.0 “1008 " 5 1360
2N3707 N 30 30 60 1001400 5 .1 100550 5 .1 — — — 10 10 5 250
2N3708 N 30 30 60 45660 5 1 45800 5 1 — — — 0 10§ENE 250
2N3709 N 30 30 60 45165 5 1 45250 5 1 — — = L0 1085 L8250
2N3710 N 30 30 60 90330 5 1 90-450 5 1 — — — 10of 1o 5. 950
2N3711 N 30 30 60 180600 5 1 18080 5 1 — = = 1.0 0ONEIE =250
2N3721 N 18 18 50 — — — 60660 10 2 — 4512 10 — = — 200
2N3793 N 40 20 50 20120 10 10 — — —  100-600 10 10 .40 10J880 15 960
2N3794 N 40 20 50 100600 10 10 - — —  100-600 10 10 .40 T0R 1 250
2N3825 N 30 15 4.0 20 10 2 - — —  200-800 3B 100 25 2 2 250
2N3828 N 40 40 3.0 302200 20 12 — — — 200500 255 20 — —  — 300
2N3843A N 30 30 40 2040 45 2 — - - 60-230 24 10 — — — 200
2N3844A N 30 30 40 3570 45 2 — - - 90-250 24 10 — —  — 200
2N3845A N 30 30 40 60120 45 2 — —  — 126290 24 10 — — — 200
2N3858 N 30 30 40 60120 45 2 — - - 90-250 24 10 — - — 200
2N3859 N 30 30 4.0 100200 45 2 — - - 90-250 24 10 — - = 200
2N3860 N 30 30 40 150-300 45 2 — — = 90-250 244 10— - — 200
2N3900 N 18 18 50 250-500 45 2  170-800 45 2 — 4512 10  — - — 200
: 2N3900A N 18 18 50 250500 4.5 2  170-800 4.5 2 — 4512 10 — —  — 200
2N3903 N 60 40 60 50150 1 10  50-200 10 1 250 40 50 30 5 5 310
2N3904 N 60 40 60 100300 1 10 100400 10 1 300 40 50 .30 50 5 310
2N3905 P 40 40 50 50150 1 10  50-200 10 1 200 45 S50 40 50 5 310
2N3906 P 40 40 50 100300 1 10 100400 10 1 250 45 50 .40 50 5 310
2N3983 N 30 12 30 30 10 4 — — — 5001800 .7-1.6 10  — — — 200
% 2N3984 N 30 12 30 20 10 4 — — — 400-1800 .7-1.6 10 — — — 200
2N3985 N 30 12 3.0 20 10 4 — — — 300-1800 .7-22 10  — -  — 200
2N4140 N 60 30 50 40120 10 150 - - - 250 80 10 .40 150 15 300
2N4141 N 60 30 50 100300 10 150 — - - 250 80 10 .40 150 15 300
2N4142 P 60 40 50 40120 10 150 — - - 200 80 10 .40 150 15 300
2N4143 P 60 40 50 100-300 10 150 — - - 200 80 10 .40 150 15 300
2N4227 N 60 30 50 75150 10 150 — - - 250 80 10 .40 150 15 300
2N4228 P 60 40 50 75150 10 150 — - - 200 80 10 .40 150 15 300

*All devices are in a TO-18 type epoxy package.

SEE PAGE 25 FOR CASE DRAWINGS 15




GERMANIUM DIODES

GERMANIUM FAST RECOVERY DIODES CASE 35
MINIMUM
MIN. | FORWARD CURRENT |  MAXIMUM REVERSE CURRENT REVERSE RECOVERY | LEVEL | LiMIT | LEVEL| LiMIT
TYPE PIV (mA) IR @ VR IR @ VR @ TEMP. IF IR VR 1 1]
(@25°C) | (Voit) | @ +1.0VOLT  [Tua) [~ [ Gaa) | ) | (%C) | (mA) | (mA) | Wolts) | (K9) | nsec | (K®) | nsec | REVERSE RECOVERY CIRCUIT
1N60 30 67 10 BN R © 80 Tektronix “S" Unit
IN181 90 5.0 25 10,55°C 125 50 55 30 35 50 500 400 3500 IBM-Y Ckt
IN192 70 5.0 25 10,55°C 250 50 55 30 35 50 500 200 3500 IBM-Y Ckt
1N276 100 40 100 '50 100 10 75 5 20 80 300 JAN 256
1N380 90 5.0 50 20,60°C 125 50 60 30 35 50 500 400 3500 JAN 256
1N490 90 5.0 100 20,60°C 250 50 60 30 35 50 500 200 3500 JAN 256
1N631 90 2 20 10 120 60 Fwd. Recovery @ 50mA; 100KC <3.5 Volts
ol @05V 4 10 40 5 10 15 35 50 700 IBM-Y Ckt
1IN777 70 100 25 10,55°C 125 50 55 30 40 50 500 400 3500 IBM-Y Ckt
1N994 8 10 30 6 10 6 2 2 Sampling Scope
1N995 15 g’"%e 10 6 10 6 2 6 Sampling Scope
1N996 25 e 15 15 5 10 20 300 JAN 256 N
1N3203 40 o 50 25 20 5 55 20 4 16 300 IBM-Y Ckt
1N3467 15 g”gc 15 410 10 6 1 2 Sampling Scope
1N3468 15 2ons 60 10 10 IR 2 Sampling Scope i
INgse2 30 ENEON 4 45 20 20 2 02 % 40 Tektronix “S” Unit
1N3666 80 i S T 10 20 300 JAN 256
1N3773 25 'i’s'“n‘,‘A@@3§¥ 4 3 20 20 2802 w 40 Tektronix “S" Unit
1N4008 25 (g)"g'\“, 100 20 25 12 45 10 1.0 ® 70 Tektronix “‘S" Unit
2mA 100 20 ek g
1N4381 25 B . 2 02 © 100 Tektronix “S” Unit
DR211 75 200 100 50 5 40 50 300 JAN 256
DR362 50 100 50 20 40 10 20 300 JAN 256
DR401 60 e 25 10,50°C 125 50 50 30 35 50 500 400 2000 IBM-Y Ckt
DR402 60 iy 50 10,50°C 250 50 50 30 35 50 500 200 2000 IBM-Y Ckt
DR403 60 %)',“5'?, 20 10 100 50 5 40 80 300 IBM-Y Ckt
DRA04 60 Py 20 10 100 50 5 40 50 300 IBM-Y Ckt
DR407 75 5.0 12 6 20 10 55 5 10 50 500 500 3500 JAN 256
DR408 60 200 20 10 100 50 5 40 80 300 IBM-Y Ckt
DR41s  2555cc L0 20 3 30 5 25 1000 JAN 256
DR422 75 50 300 50 5 40 50 3000 JAN 256
DR437 75 aons 20 4,55°C 50 10 55 30 10 10 500 50 2000 JAN 256
DR458 15 e 200 10 5 6 20 200 JAN 256
DR481 40 10 200 20 5 20 50 1000 JAN 256
DR482 60 100 20 40 25 35 40 400 JAN 256
10mA
DR4S8 20 P 10 10 5 20 40 300 JAN 256
DRS00 50 20 125 25 5 40 500 500 JAN 256
GDao0 15 o 3 .8 10 6 20 10 sampling Scope
GDao1 15 ol 5 5 10 6 20 10 sampling Scope
GD402 45 Ly 5 1 am .90 10 20 © 80 Tektronix ““S” Unit
GD403 35 oy 10 10 10 20 © 80 Tektronix “S” Unit
GDa04 35 Loma 6 10 10 20 10 20 © 60 Tektronix “S” Unit
GD405 35 g’[‘;o 100 10 40 20 10 20 ® 60 Tektronix ““S" Unit
GD406 60 P 5 10 20 30 10 20 o 125 Tektronix “S” Unit
GD407 50 Yema 10 10 30 30 10 20 © 125 Tektronix ““S” Unit
GDa08 75 Ly 6 10 50 50 30 35 50 400 JAN 256 >
GD403 60 o 10 10 100 50 30 35 50 400 JAN 256
GD410 135 gl 30 40 65 40 30 3 50 750 JAN 256
GD411 100 s 100 100 100 80 30 3 50 750 JAN 256
ABSOLUTE MAXIMUM RATINGS FOR ALL TYPES
OPERATING TEMPERATURE —65°C to -+90°C SURGE CURRENT (ONE SEC) 400mA
STORAGE TEMPERATURE 100°C CONT. POWER DISSIPATION @ 25°C 80mwW
LEAD TEMPERATURE X" = )" 230°C DERATING FACTOR 10mW/10°C ABOVE 25°C
FROM CASE FOR 10 SECONDS AVERAGE RECTIFIED CURRENT 50mA (Typ.)

16 SEE PAGE 25 FOR CASE DRAWINGS



GERMANIUM DIODES

MEDIUM VOLTAGE GERMANIUM DIODES CASE 35 HIGH VOLTAGE GERMANIUM DIODES CASE 35
MINIMUM MINIMUM
e FORWARD MAXIMUM REVERSE CURRENT s FORWARD MAXIMUM REVERSE CURRENT
- R @V : :
rvee Lo ot R @ VR R @WR@ “'L:... e i b | R @R IR @ VR @ TEMP.
@25°¢) | (volty | @ +1.0VOLT ["(wa) | W) | (wa) | W) | (°O) @25°c) | voit) [ @+iovor [wa [ [ wa [ m [eo
1N34A 75 5.0 30 10 500 50
e T me e sz p oo s
INS1 50 4.0 1677 50 1N38A 120 4.0 6 3 500 100
s 52 5.0 % 100 s INSS, 170 30 300 100 800 150
1N56A 50 15 300 30 !
1N66 60 5.0 50 10 800 50 s = = o
1N69 75 5.0 850 50 50 10 besid e B a0 | idu
1N69A 75 5.0 500 50 30 10 :
1N " 29 1 IN58A 120 4.0 600 100
s 2 i o 1N61 140 5.0 300 100 700 125
1 T R S B mewe s
Weee 12 o o 1N67 100 4.0 5 5 50 850
m}gg ‘;'g g% %88 gg 1N67A 100 4.0 5 5 50 50
bl o i b Sl 1N68 120 3.0 625 100
L 13 2 o 1N68A 30 3.0 625 100
i = 2 i 5 1N70 100 3.0 25 10 300 50
IN126 75 5.0 50 10 850 50 il . 22 ey
N128 50 3.0 10 10 iNe7 100 % 8 2 100 29
, 1N281 75 100 30 10 500 50 Saiin s P & S
1N287 60 20 1500 50
e 2 H W B mae B § 2 B
N 2 - o 1N100 100 20 5 5 50 50
::;:2 ;2 1:3 21%0 -:’g - w 1N100A 100 20 5 5 50 50
4 X
1N294A 70 5.0 10 10 800 50 1N102 125 15 3 25
e & =0 S0 a8 1IN127 125 3.0 25 10 300 50
1N298A 85 30mA 250 40 50 1N198 100 4.0 L R
@ 2.0 Volts
i GG i R 277 1% 250 75 10,750
e 4 Lo e 1N290 120 5.0 100 100
IN632 90 7.0 20 10 120 60 Ty 12 a R
IN636 60 2.5 lo 10 IN3To 130 2 20 20 100 100
fmae . S wod F R 8
w8 B 2 R R R me e 1w om
we s om0 % & e 1 2 & W ;o
SO0S S iN771 100 100 25 50 500 100
1N774 70 100 15 10 150 50
500 70 IN771A 100 200 25 50 500 100
IN774A 70 200 15 10 150 50 iN771B 100 400 25 50 500 100
500 70 DR209 125 40 100 100
IN775 70 100 20 10 25 50 DRz8z 120 00 Jo0 100
1NS09 60 10mA 10 10 DR301 100 400 100 50
0.35-0.37 DR304 190 200 500 150
1N3465 60 200 20 45 DR305 100 200 100 50
1N3753 55 150 5 10 DR306 100 200 100 50
1N3769 90 & 2mA 5 5 20 65 DR310 120 100 50 100
olts
- DR311 120 100 100 100
e o e o o R
R2 20
DR213 75 100 o S DR316 100 50 100 100
DR283 7 100 i DR321 100 200 125 50 75
291 6
DR327 100 300 100 50
DR295 60 1mA 4 2B 508 E50 DR336 120 4.0 8 5 100 50
@ 0.35 Volts DR337 100 40 5 5 50 50
DR302 8 400 0 50 DR379 150 200 50 20 50
e
08
ey o a0 o1 m LOW VOLTAGE GERMANIUM DIODES CASE 35
DR313 80 10
DR314 80 100 50 50 MINIMUM
DR317 80 50 50 50 FORWARD MAXIMUM REVERSE CURRENT
ol BB A o, | B[ R eSS,
DR323 80 100 200/ 150 .75 (@ 25°C) (Volt) | @ +1.0VOLT | (xa) | (V) | (wa) | (V) [ (°C)
DR324 80 100 500 50 75
DR325 60 100 75 10 250 50 b o 15 o e
DR326" 160 100 a0 1N107 15 150 200 10
E DR328 80 300 100 50 1N279 40 100 200 20
e s R L
e 2@ & 8 mee m % o ®
DRass 20 = S o 1N776 30 50 200 10 500 30
DR352 50 10mA 300 30 50 i pie 10mA i g
DR366 o Llbect L A i oA
m
DR385 0 Joma 10 10 1N911 30 032.0:37 105 10
o olts
DR380 . A % %8 1N3466 40 200 15 30
DR463 85 300 100 10 500 50 1N4s02  20,55°C o 3TA 10 80 6 55
10mA
DR365 1 R 60
DR427 20 50 500 10
10mA
DR434 30 037 Valts 10 10
m
DR435 W g 10 10
DR464 12 50 100 5

SEE PAGE 25 FOR CASE DRAWINGS 17



SOLID STATE ASSEMBLIES

General Instrument maintains complete facilities for
design fabrication and testing of virtually any type
of solid state assembly...and at prices that can
save substantial sums for the user who may be faced
with a heavy investment to produce these assemblies
“in house.” You will find examples of Gl's capability
in the wide range of standard devices shown here.

HIGH VOLTAGE RECTIFIER
CARTRIDGES

o HIGH TEMPERATURE TYPES

Data Sheet No. RB1163

Type IN1731A-1N1734A,
IN2382A to 1N2384A

PRV 1.5 kV to 10 kV
lp to 350 mA

o« GENERAL PURPOSE TYPES

Data Sheet No. RB1152
1—Pigtail

2—Ferrule

3—Fuse Clip Mounting

~ All styles — PRV 1kV to 30 kV
lo to 350 mA

o FAST SWITCHING TYPES
To 50 KC

~ All Styles
ﬂ PRV 1kV to 10 kV
Iy to 300 mA

Consult factory for data sheet.

« MINIATURE TYPES

PRV to 10 kV
I, to 100 mA
Consult factory for data sheet.

18

HIGH VOLTAGE RECTIFIER
BLOCKS
o GLASS-AMP HV BLOCKS

Featuring
Controlled Avalanche Design
PRV 1kV to 18 kV

lp to 1.0 Amperes
Data Sheet No. RB1165

SOLID STATE TUBE
REPLACEMENTS

1N1262
4.8 Volt Tube Replacement

1N570/6X4 Tube Replacement

PRV 1500 V@ 75 mA FW PRV 25,000 V @ 500 mA HW
All intermediate types — Data Sheet SPR 3

KILOPOTENTIAL RECTIFIERS
« R-C COMPENSATED ASSEMBLIES

Standard Puck Modules Custom Board Assemblies

PRV 20 to 200 kV PRV 20 to 200 kV oil immersed

lo to 150 mA lo to 1.0 Amperes
Data Sheet No. RB3002-1  Consult Factory for data sheet
lo to 300 mA

Data Sheet No. RB3002-2



GENERAL PURPOSE RECTIFIER ASSEMBLIES

« 1.5 AMP FULL WAVE RECTIFIERS

Single Phase Bridge Center Tap & Doubler

e« 3.0 AMP FULL WAVE RECTIFIERS — STUD TYPE

Center Tap & Doubler E Single Phase Bridge

e 1.5 AMP TO 9.0 AMP OPEN FIN ASSEMBLIES

All Configurations shown on
Data Sheet No. RB1176

CUSTOM SOLID STATE ASSEMBLIES

G. I. offers a complete custom packaging facility including: e Custom molding of shell and welded devices
e Component interconnection by welding and soldering
e Specialized test facilities

Zener Diodes &
Controlled
Forward Modulator Bridge &
Diodes Ring Assemblies Matched Pair Modules

+H+ plesisn —»
| bt |
_H‘»_ | 'l } Limiters
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SELENIUM RECTIFIER ASSEMBLIES

20

TRI-AMP POWER ASSEMBLIES

General Instrument Tri-Amp Selenium Power Rectifier
Assemblies are completely unaffected by aging — a
unique advantage which brings to the user reliability
previously considered unattainable. In addition, they
incorporate a true P-N diffused junction and safely
withstand large transients.

Standard Power Assemblies use cells manufactured with
the Tri-Amp process. As shown in the life test curve,
Tri-Amp does not age!

LIFE CURVE PERCENT CHANGE IN
FORWARD VOLTAGE DROP

+25%
0 P —————
—25% l
0 1000 10,000 100,000
TIME IN HOURS

e A COMPLETE RANGE OF
ASSEMBLIES ARE AVAILABLE
FOR EVERY APPLICATION

Typical Units:

Three Phase Bridge
For Elevator

Control Panel.

260 V. AC 3.3 A. DC.

Center Tap Fast Battery Charger us-
ing Heat Sink Backing Plate. 26 V.
AC 100 A. DC. Fan Cooled.

Single Phase Bridge with Special
Edge Protection for unusual
moisture and vibration condi-
tions. 26 V. AC 10A. DC.

Single Phase Bridge
Typical Cathodic Pro-
tection Unit. 26 V. AC
24 A. DC.

Three Phase Bridge Weld-
ing Stack 78 V. AC 400
A. DC. Fan Cooled.

NOTE:
For detailed information, see Tri-Amp Bulletin No. RB2010A.

LOW COST MINIATURE
BRIDGE ASSEMBLIES

Ideal for use in control equipment, AC-DC motors,
and small battery chargers. These miniature assem-
blies are available in bridge, doubler and center-tap
configuratiors.

NOTE: All Miniature Bridge Assembly photos are actual size.

RMS = 26V Max.

e LOW VOLTAGE PRV = 50V Max.

NCB-100
100 mA

DCBS-100

NCB-300
300 mA

See Bulletin No. RB-2019.

e LINE VOLTAGE

TLB-1 TLB-2
125 mA 125 mA

100 mA
150 mA RMS = 260V Max.

See Bulletin No. RB2015A



ASSEMBLIES FOR
RADIO AND TV APPLICATIONS

« RADIO/PHONO

Voltage—380V PRV
130 RMS

5% @ GI65N

65 mA DC
See Bulletin No. RB-2017
o COLOR TELEVISION

I ’Jﬁ P e

800 PRV
Boost Rectifier

e

e

e TRANSISTORIZED TELEVISION

HIGH VOLTAGE INDUSTRIAL CARTRIDGES

PRV 1 through 25 KV
DC Current .4 to 30 mA

See Bulletin No. RB-2002A

CUSTOM MINIATURE ASSEMBLIES

4 Diodes with 1 Common
Electrode
PRV to 50 V DC
Current to 150 mA

General Instrument Selenium Assemblies have ac-
cumulated millions of hours of reliable performance
in home entertainment products throughout the
world. This “extra’ quality is something you gef

free everytime you specify GlI.

11GA300 16GA500
300 mA DC 500 mA DC
VC 3 P ’
4 Diode o
Convergence 6500 PRV
Rectifier Focus Cartridge

High Voltage Rectifier
to 30,000 PRV

LOW COST —LOW VOLTAGE DIODES
An ideal answer to your high volume, mass produc-

tion requirements where economy as well as depend-
ability are major considerations.

ZIP DIODE

PRV to 50V
DC Current to 150 mA

See Bulletin No. RB-2020

ERMS 26 Max. Es

Idc = 500 mA ldc = 125 mA

ERMS = 130V Max.
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NUMERICAL INDEX

PRODUCT FAMILY IDENTIFICATION CODES

(cs CAPSIL® Voltage Variable Capacitor Diode MD  Micro Diode ST Silicon Transistor \

GD  Germanium Diode MOS MOS Microcircuit STE  Epoxy Silicon Transistor
GR  Glass-Amp® Silicon Rectifier RB Rectifier Bridge (Selenium) TR Tube Replacement
GT  Germanium Transistor SB Stabistor D Zener Voltage Regulator Diode
6Z  Glass-Amp® Zener Voltage Regulator Diode SD Silicon Diode K — Before product identification code indicates
MC  Microcircuit SR Silicon Rectifier encapsulated assembly or epoxy package.

Type Prod. Pag Type Prod. Page Type Prod. Page Type Prod. Pag Type Prod. Page

No. Code No. No. Code No. No. Code No. No. Code No. No. Code No.
N34 GO 17 1N309 GD 17 1N533 SR 6 1N739 ZD 11 1N970 ZD 11
1N34A GD 17 1N310 6D 17 1N534 SR 6 1N740 ZHT ] 1N971 D 11
1N38 GDY 17 1N313 6o 17 1N535 SR 6 1N741 ZD 11 1N972 D 11
1N38A GpE iy 1N332 SRESLHS 1N536 SR 6 1N742 2D 11 1N973 2D 11
1N48 GDRY 17 1N333 SR 8 1N537 SR 6 1N743 7D 11 1N974 D 11
1N51 GhE 7 1N334 SR 8 1N538 SR 6 1N744 D 11 1N975 D 11
1N54 8D 17 1N335 SR 8 1N539 SR 6 1N745 ZDa 1N976 D 11
1N54A GD 17 1N336 SRIL" -8 1N540 SR 6 1N746 D 11 1N977 200011 £
1N55 Chi 17 1N337 SR 8 1N547 SR 6 1N747 ZDe il 1N978 7D 11
1N55A GD 17 1N338 SR 8 1N560 SR 6 1N748 Zb i1 1N979 70N
1N55B GD 17 1N339 SR8 1N561 SR 6 1N749 2D 11 1N980 2D ‘11
1N56 GD 17 1N340 SR 8 1N562 SR 8 1N750 7 11 1N981 ZD" T
1N56A G 17 1N341 SR 8 1N563 SR 8 1N751 2b 1 1N982 Zol =1
1N57 Gb 17 1N342 SR 18 1N570 KSR 18 1N752 b 11 1N983 D 11 =
1N58 G 17 1N343 SR 8 1N599 KSR 6 1N753 D 11 1N984 D 11
1N58A 6L 17 1N344 SR 8 1N599A KSR 6 1N754 ZD 11 1N985 Zb 11
1N60 GD 16 1N345 SR 8 1N600 KSR 6 1N755 D 11 1N986 ZDuL
1N61 Gb 17 1N346 SR 8 1NG00A KSR 6 1N756 2D 11 1N987 D 11
1N62 GO ST7 1N347 SR8 1N601 KSR 6 1N757 D 11 1N988 ZD 11
1N63 Gb 117 1N348 SR 8 1N601A KSR 6 1N758 D 11 1N989 2 11
1N64 GO A7 1N349 SR 8 1N602 KSR 6 1N759 ZD1 11 1N990 ZD 11
1N66 €D 17 1N440 SR 6 1N602A KSR 6 1N761 D 11 1N991 Zb 11
1N67 Gh; =17 1N440B SR 6 1N603 KSR 6 1N762 ZD" i1 1N992 2D
1N67A Gh 17 1N441 SR 6 1N603A KSR 6 1N763 0 11 1N994 GD 16
1N68 GDA AT 1N441B SR 6 1N604 KSR 6 1N764 D 11 1N995 GD 16
1N68A GDE 17 1N442 SR 6 1N604A KSR 6 1N765 200 111 1N996 GD 16
1N69 Gh 17 1N442B SR 6 1N605 KSR 6 1N766 2 11 1N1095 SR 6
1NB9A GD A1 1N443 SR 6 1N605A KSR 6 1N767 b 11 1N1097 SR 6
1N70 GD" 17 1N443B SR~ 56 1N606 KSR 6 1N768 ZDEe 11 1N1100 SR- - 6
1N88 G 17 1N444 SR 506 1N606A KSR 6 1N769 D 11 1N1101 SR -6
1N89 GD <17 1N444B SR 6 1N625 sD 9 1N770 GD 16 1N1102 SR 6
1N90 GD 17 1N445 SRi -6 1N626 sD 9 IN771 Gb 17 1N1103 SR 6
1N95 GD. 17 1N445B SR 6 1N627 sb 9 IN771A GD 17 1N1104 SR 6
1N96 GD 17 1N456 Spi o8 1N628 sD 9 1N771B GD 17 1N1105 SR 6
1N96A GD 17 1N456A sD 8 1N629 s 9 1N772 GD) 17 1N1169 KTR 6
1N97 GD 17 1N457 SD 8 1N631 GD 16 1N772A GD 17 1N1262 KTR 18
1N98 Gb 17 1N457A sD 8 1N632 Gb 17 1N773 Gh 17 1N1692 SR 6
1N98A 6D’ <17 1N458 sD 8 1N633 GD 17 1N773A GD 17 1N1693 SR 6
1N99 6D, 17 1N458A sD 8 1N634 GD 17 1N774 GD 17 1N1694 SR 6
1N100 GD. . 17 1N459 sD 8 1N636 Gb 17 1N774A Gh 17 1N1695 SR 6
1N100A 6D 17 1N459A sb 8 1N643 sD 9 1N775 G 17 1N1696 SR 6
1N102 GD 17 1N461 sD 8 1NB43A sD 9 1N776 GD 17 1N1697 SRETL6
1N107 GD 17 1N4G1A sb 8 1N645 sD 9 1N777 GD 16 1N1731A KSR 18
1N108 GD 17 1N462 sD 8 1N646 sD 9 1N789 sD 9 1N1732A KSR 18
1N116 GD 17 1N462A sD 8 1N647 sD 9 1N790 sD 9 1N1733A KSR 18
1N117 G 17 1N463 sD 8 1N648 s 9 1N791 sD 9 1N1734A KSR 18
1N118 GD 17 1N463A SD 8 1N649 SD 9 1N792 SD 9 1N1763 SR 6
1N118A Gh 17 1N464 SD 8 1N658 SD 9 1N793 SD 9 1N1764 SR 6
1N126 G 17 1N464A sD 8 1N659 sD 9 1N794 sb 9 1N2026 SR 8
1N127 GD 17 1N465 KzD 11 1N660 sD 9 1N795 sD 9 1N2027 SR 8
1N128 G 17 1N466 KzD 11 1N661 sD 9 1N796 sD 9 1N2028 SR 8
1N191 GD 16 1N467 KzD 11 1N662 sD 9 1N797 sb 9 1N2029 SR 8
1N192 GD 16 1N468 KzD 11 1N663 sb 9 1N798 sD 9 1N2030 SR 8
1N198 GD 17 1N469 KzD 11 1N702 2 11 1N799 sb 9 1N2031 SR 8
1N225 20 41 1N470 KzD 11 1N703 2D W11 1N80O sb 9 1N2069 SR 7
1N226 Zb. 11 1N4T1 KzD 11 1N704 ZD" 11 1N801 sD 9 1N2070 SR 7
1N227 D 11 1N472 KzD 11 1N705 7D 1 1N802 sD 9 1N2071 SR 7
1N228 ZD 11 1N473 KzD 11 1N706 D 11 1N803 sD 9 1N2382A KSR 18
1N229 ZD 11 1N474 KzD 11 1N707 7D 1N804 sD 9 1N2383A KSR 18
1N230 D 11 1N475 KzD 11 1N708 D 11 1N881 sb 9 1N2384A KSR 18
1N231 D 11 1N480 GD 16 1N709 D 11 1N882 sD 9 1N2610 SR 7
1N232 zD 11 1N482 s 8 1N710 ZDA 1 1N883 sD 9 1N2611 SR 7
1N233 ZDot 11 1N482A SR IN711 D 11 1N884 sD 9 1N2612 SRETE7 -
1N234 20" 11 1N482B sb 8 1N712 2D 11 1N885 sD 9 1N2613 SR 7
1N235 D 11 1N483 sD 8 1N713 D 11 1N886 sb 9 1N2614 SR 7
1N236 11 1N483A sD 8 1N714 11 1N887 sb 9 1N2615 SR 7
1N237 D 11 1N483B sD 8 1N715 D 11 1N888 SDr o 1N2616 SR 7
1N238 2D 11 1N484 sD 8 1N716 D 11 1N889 sD 9 1N2617 SR
1N239 D 11 1N484A sb 8 1N717 D 11 1N890 sb 9 1N3021 D 12 v
1N253 SR 8 1N484B sD 8 1N718 2D w11 1N831 sD 9 1N3022 D 12
1N254 SR 8 1N485 sD 8 1N719 1 1N892 sD 9 1N3023 D 12
1N255 SR 8 1N485A sb 8 1N720 200 il 1N893 sb 9 1N3024 D 12
1N256 SR 8 1N485B sD 8 1N721 D 11 1N909 Ghl 17 1N3025 D 12
1N270 G 17 1N486 spl 8 1N722 D 11 1N910 GD 17 1N3026 200 12
1N276 GD 16 1N486A sD 8 1N723 7z 11 1N911 Gb 17 1N3027 D 12
1N277 Gh 17 1N486B sD 9 1N724 11 1N954 cs 10 1N3028 12
1N279 GD 17 1N487 sD 9 1N725 ZD 11 1N955 cs 10 1N3029 2D 12
1N281 Gb 17 1N487A sD 9 1N726 7D 11 1N957 7D, 11 1N3030 D 12
1N287 GD 17 1N488 sb 9 1N727 7z 11 1N958 D 11 1N3031 2D 12
1N288 GD 17 1N488A sb 9 1N728 ZD:S 1N959 D 11 1N3032 D 12
1N289 G - 17 1N490 GD 16 1N729 7D 11 1N960 D 11 1N3033 D 12
1N290 GD 17 1N497 GhL 17 1N730 11 1N961 D 11 1N3034 D 12
1N291 6b ' 17 1N498 G 17 1N731 D 11 1N962 7D 11 1N3035 D 12
1N292 GD 17 1N499 gL 17 1N732 7D N1 1N963 D 11 1N3036 2D 12
1N294 6D 17 1N500 GD 17 1N733 7D 11 1N964 D 11 1N3037 D 12
1N294A Gb 17 1N501 GD 17 1N734 200 11 1N965 7D} 11 1N3038 200" 12
1N295 GD 17 1N502 GD 17 1N735 D 11 1N966 D 11 1N3039 D 12
1N297 6B 17 1N530 SR 6 1N736 2D 11 1N967 2D 11 1N3040 2D 30
1N298A GDL 17 1N531 SR 6 1N737 Zn 1 1N968 D 11 1N3041 D 12
1N308 Gb 17 1N532 SR 6 1N738 D 11 1N969 D 11 1N3042 2D 12




Type Prod. Pag Type Prod. Page Type Prod. Page Type Prod. Page Type Prod. Page

No. Code No. No. Code No. No. Code No. No. Code No. No. Code No.
1N3043 D 12 2N444A GT 13 2N2905A ST 14 DCBS100) KSR 20 MEM511 MOS 4
1N3044 D 12 2N445A GT 13 2N2906 ST 14 DG100) GR 7 MEM517 MOS 4
1N3045 2D 12 2N446A GT 13 2N2906A ST 14 DG 100K GR 7 MEM517A MOS 4
1N3046 D 12 2N447A GT 13 2N2907 ST 14 DG100M GR 7 MEM517B MOS 4
1N3047 D 12 2N464 G113 2N2907A ST 14 DR128 GD 17 MEM520 MOS 4
1N3048 .12 2N465 6T 13 2N2921 STE 15 DR207 GD 17
1N3049 D 12 2N466 GT 13 2N2922 STE 15 DR209 GD 17 MEMS550 MOS 4
1N3050 0 12 2N467 GT 13 2N2923 STE. 15 DR211 GD 16 MEM551 MOS 4
1N3051 D 12 2N519A Gr . 13 2N2924 STE 15 DR213 GD 17 MEM1000 MOS 4
1N3189 SR 7 2N520A GT 13 2N2925 STE 15 DR272 GD 17 MEM1002 MOS 4
1N3190 SR 7 2N521A &1 . 13 2N2926 STE 15 DR283 &b 17 MEM1005 mos 4
1N3191 SR 7 2N522A GT 13 2N3015 ST 14 DR291 GD 17 MEM2001 MOsEit
1N3203 GD 16 2N523A GT 13 2N3133 ST 14 DR292 GD 17 MEM2002 MOS 4
1N3465 GD 17 2N579 GT 13 2N3134 ST 14 DR295 GD 17 MEM200
1N3466 GD 17 2N580 GT 13 2N3135 ST 14 DR301 G » 17 MEMgoog mgg ﬁ
1N3467 GD 16 2N585 GT 13 2N3136 ST 14 DR302 GD 17 MEM2004A MOS 4
1N3468 GD 16 2N594 GT 13 2N3252 ST 14 DR303 GD 17
1N3477 2 11 2N595 GT 13 2N3253 ST 14 DR304 GD 17 MEM2005 MOS 4
1N3488 cs 10 2N596 GT 13 2N3390 STE 15 DR305 GD 17 MEM2006 MOS 4
1N3592 GD 16 2N597 GT 13 2N3391 STE 15 DR306 GD 17 MEM2007 MOS 4
1N3628 cs 10 2N598 GT 13 2N3391A STE 15 DR307 G 17 MEM2008 MOS 4
1N3666 GD 16 2N599 GT 13 2N3392 TE 15 DR308 e 17 MEM3020 MOS 4
1N3753 GD 17 2N600 GT 13 2N3393 STE 15 DR309 ep- 17 MEM3021 MOS 4
1N3769 GD 17 2N601 GT 13 2N3394 STE 15 DR310 GD 17 NC8 MC 5
1N3773 GD 16 2N696 ST 14 2N3395 STE 15 DR311 Gb 17 NC9 MC 5
1N3945 cs 10 2N697 ST 14 2N3396 STE 15 DR312 GD 17 NC10 MC 5
1N3946 cS 10 2N698 ST 14 2N3397 STE 15 DR313 GD 17 NC11 MC 5
1N3947 cs 10 2N699 ST 14 2N3398 STE 15 DR314 GD 17 NC12 MC 5
1N4008 GD 16 2N706 ST 14 2N3414 STE 15 DR315 GD 17 NC16 MC 5
1N4162 6Z 12 2N706A ST 14 2N3416 STE 15 DR316 GD 17 NC17 MC 5
1N4163 GZ 12 2N706B ST 14 2N3563 STE 15 DR317 GD 17 NC101 MC 5
1N4164 G2 12 2N708 ST 14 2N3564 STE 15 DR318 GD 17 NC511 MC 5
1N4165 GZ 12 2N718 ST 14 2N3565 STE 15 DR319 GD 17 NC513 MC 5
1N4166 GZ 12 2N718A ST 14 2N3566 STE 15 DR321 GD 17 NCB75 KSR 20
1N4167 GZ 12 2N721 ST 14 2N3605 STE 15 DR323 GD 17 NCB100 KSR 20
1N4168 Gz 12 2N722 ST 14 2N3606 STE 15 DR324 GD 17 NCB300 KSR 20
1N4169 6Z 12 2N743 ST 14 2N3607 STE 15 DR325 GD 17 NCSE75A MC 5
1N4170 GZ 12 2N744 ST 14 2N3638 STE 15 DR326 GD 12 PA300 SD 7
1N4171 GZ 12 2N753 ST 14 2N3638A STE 15 DR327 GD 17 PA305 SR 7
1N4172 BTN 12 2N759 ST 14 2N3641 STE 15 DR328 GD 17 PA310 SR 7
1N4173 &z 12 2N759A ST 14 2N3643 STE 15 DR329 GD 17 PA315 SR 7
1N4174 GZ 12 2N760 ST 14 2N3644 STE 15 DR330 GD 17 PA320 SR 7
1N4175 GZ 12 2N760A ST 14 2N3645 STE . 15 DR336 GD 17 PA325 SR 7
1N4176 GZ 12 2N834 81" 14 2N3662 STE 15 DR337 GD 17 PA330 SR 7
1N4177 GZ 12 2N835 ST 14 2N3663 STE 15 DR338 GD 17 PA340 O
1N4178 &L 12 2N914 ST 14 2N3691 STE 15 DR351 GD 17 PA350 SR 7
1N4179 GZ 12 2N929 ST 14 2N3692 STE 15 DR352 GD 17 PA380 SR 7
1N4180 GZ 12 2N929A ST 14 2N3702 STE 15 DR362 GD 16 PC8 MC 5
1N4181 GZ 12 2N930 ST 14 2N3703 STE 15 DR365 GD 17 PC9 MC 5
1N4182 GZ 12 2N930A i 2N3704 STE 15 DR366 GD 17 PC10 MC 5
1N4183 GZ 12 2N1131 ST 14 2N3705 STE 15 DR379 1 PC11 MC 5
1N4184 GZ 12 2N1132 ST 14 2N3706 STE 15 DR385 GD 17 PC12 MC 5
1N4185 GZ 12 2N1306 GT 13 2N3707 STE 15 DR389 GD 17 PC13 MC 5
1N4186 6z - 12 2N1307 GT 13 2N3708 STE 15 DR401 GD 16 PC14 MC 5
1N4187 GZ 12 2N1310 GT 13 2N3709 STE 15 DR402 GD 16 PC15 MC 5
1N4188 GZ. 12 2N1311 6T 43 2N3710 STE 15 DR403 GD 16 PC16 MC 5
1N4189 GZ 12 2N1312 GT 13 2N3711 STE 15 DR404 GD 16 PC17 MC 5
1N4190 Gz 12 2N1408 T 13 2N3721 STE 15 DR407 GD 16 PC18 MC 5
1N4191 GZ 12 2N1613 ST 14 2N3793 STE 15 DR408 GD 16 PC101 MC 5
1N4192 GZ 12 2N1711 ST 14 2N3794 STE 15 DR419 GD 16 PC200 MC 5
1N4193 6z 12 2N1893 ST 14 2N3825 STE 15 DR422 GD 16 PC201 MC 5
1N4250 GR 7 2N2192 ST 14 2N3828 STE 15 DR427 GD 17 PC210 MC 5
1N4251 GR 7 2N2192A ST 14 2N3843A STE 15 DR434 GBIy 217 PC212 MC 5
1N4252 GR 7 2N2192B ST 14 2N3844A STE 15 DR435 GD 17 PC401 MC 5
1N4253 GR 7 2N2193 ST 14 2N3845A STE 15 DR437 GD 16 PC402 MC 5
1N4254 GR 7 2N2193A ST 14 2N3858 STE 15 DR459 GD 16 PC501 MC 5
1N4255 GR A 2N2193B ST 14 2N3859 STE 15 DR463 GD 17 PC502 MC 5
1N4256 GR 7 2N2217 ST 14 2N3860 STE 15 DR464 Gb 17 PC503 MC 5
1N4257 GR 7 2N2218 ST 14 2N3900 STE 15 DR481 GD 16 PC504 MC 5
1N4381 GD 16 2N2218A ST 14 2N3900A STE 15 DR482 GD 16 PC511 MC 5
1N4383(G100D) GR 7 2N2219 ST 14 2N3903 STE 15 DR498 GD 16 PC512 MC 5
1N4384(G100G) GR i 2N2219A ST 14 2N3904 STE 15 DR500 GD 16 PC513 MC 5
1N4385(G100J)) GR 7 2N2220 ST 14 2N3905 STE 15 EG100 GR 7 PC514 MC 5
1N4502 GD 17 2N2221 ST 14 2N3906 SIE. 15 GD400 GD 16 PC521 MC 5
1N4585(G100K) GR 7 2N2221A ST 14 2N3983 STE 15 GD401 GD 16 PC523 MmC 5
1N4586(G100M) GR 7 2N2222 ST 14 2N3984 STE 15 GD402 GD 16 PC250 MC 5
1N5055 SR 7 2N2222A ST 14 2N3985 STE 15 GD403 GD 16 PC251 MC 5
1N5056 SR 7 2N2303 ST 14 2N4140 STE 15 GD404 GD 16 PT505 SR 6
1N5057 A 2N2368 ST 14 2N4141 STE 15 D405 6D 16 PT510 SR 6
1N5058 SR -7 2N2369 ST 14 2N4142 STE 15 D406 e 18 PT515 SR 6
11GA300 KSR 21 2N2369A ST 14 2N4143 STE 15 GD407 GD 16 PT520 SR 6
11GA500 KSR 21 2N2483 ST 14 2N4227 STE 15 GD408 GD 16 PT525 SR 6
2N315A GT 13 2N2484 ST 14 2N4228 STE 15 GD409 GD 16 PT530 SR 6
2N316 GT 13 2N2501 ST 13 AG100D GR PT540 SR 6
2N316A GT 13 2N2537 ST 14 AG1006G aR -7 234}? Gg 16 PT550 SR 6
2N331 6T 13 2N2538 ST 14 AG100J GR 7 proil - A PT560 SR 6
2N356 6r' .13 2N2539 ST 14 cs7 cs 10 GP101A s 10 PT580 SR 6
2N356A GT 13 2N2540 ST 14 cs10 cs 10 GP101B D 10 $91 SR 6
2N357A GT 13 2N2648 GT 13 cs12 cs 10 S91H SR 6
2N358 GT 13 2N2711 STE 15 cs15 cs 10 GP102A sD 10 $92 SR -8
2N358A GT 13 2N2712 STE 15 €S20 cs 10 GP1028B b 10 S92H SR8
2N377A GT 13 2N2713 STE 15 cs27 cs 10 GP103A b 10 $93 SR 6
2N388A GT 13 2N2714 STE 15 €S30 cS 10 GP103B Sb 10 S93H SR 6
2N396A GT 13 2N2715 STE 15 €S33 cs 10 GP104A SO 10 TLB1 RB 20
2N398A GT 13 2N2716 STE 15 €S40 cs 10 GP104B sD 10 TLB2 RB 20
2N404 GT 13 2N2837 ST 14 cs47 cs 10 GP105A SD 10 Tve3 KSR 21
2N404A GT 13 2N2838 ST 14 CS56 cs 10 GP1058 sD 10 s & 3
2N438A Gl 13 2N2904 ST 14 CS68 cS 10 KG100F SR 7 W04 SR 9
2N439A GT 13 2N2904A ST 14 cS82 cS 10 KG1006 SRi- v 7 W06 SR 9
2N440A GT 13 2N2905 ST 14 €s100 cs 10 KG100H SR 7 XH100 SD 10 /

N
w




LOOK 7O YOUR AUTHORIZED GENERAL INSTRUMENT

DISTRIBUTOR FOR ... RAPID RESPONSE

TO YOUR SEMICONDUCTOR REQUIREMENTS

AUTHORIZED DISTRIBUTORS

ALABAMA
BIRMINGHAM—M.G. Electronics,
(205) FA 8-4525
HUNTSVILLE—Electronic Wholesalers, Inc.
(205) 539-5722
M.G. Electronics, (205) 837-0350

ARIZONA—PHOENIX
R.V. Weatherford Co., (602) 272-7144

CALIFORNIA—NORTHERN
MOUNTAIN VIEW—Avnet Corp., (415) 961-7700
Kierulff Electronics, Inc., (415) 968-6292
OAKLAND—EImar Electronics, (415) 834-3311
PALO ALTO—EImar Electronics,
(415) 961-3611

CALIFORNIA—SOUTHERN

CULVER CITY—Avnet, (213) 837-7111

INGLEWOOD—leerty Electronics, Inc.,
(213) OR 8-8111

LOS ANGELES—Kierulff Electronics, Inc.,
(213) 685-5511

SAN DIEGO—Milo of California, Inc.,
(714) BE 2-8951

COLORADO—DENVER
Industrial Electronic Sales Co.,
(303) 757-1261

FLORIDA

MELBOURNE—EIectronic Wholesalers, Inc.,
(305) PA 3-1441

MIAMI—Electronic Wholesalers, Inc.,
(305) OX 6-1620

GEORGIA—ATLANTA
Southeastern Radio Parts Co., (401) JA 4-7536

ILLINOIS—CHICAGO AREA
CHICAGO—Newark Electronics Corp.,

(312) ST 2-2944
FRANKLIN PARK—Avnet Corp., (312) 678-8160
SCHILLER PARK—Pace Electronic

Supplies Inc., (312) 678-6310

INDIANA—INDIANAPOLIS
Graham Electronic Supply, Inc.,
(317) ME 4-8486

EASTERN AREA

AREA HEADQUARTERS

General Instrument Corporation

235 Passaic St., Newark, N.J. 07104

Tel.: (201) 485-0072; TWX: 201-621-8041
General Instrument Corporation

2021 Clinton Ave., W., Huntsville, Ala. 35805
Tel.: (205) 536-9671

General Instrument Corporation

608 Ferry Blvd., Stratford, Conn. 06497
Tel.: (203) 378-2992

General Instrument Corporation

2435 Virginia Ave., N.W.,

Washington, D.C. 20037

Tel.: (202) 965-3712; TWX: 202-965-0474
General Corporation

1520 Edgewater Drive, Orlando, Fla.

Tel.: (305) 241-3384; TWX: 305-275-0424
General Instrument Corporation

Southwest Park, Westwood, Mass. 02181
Tel.: (617) 329-1480; TWX: 617-326-9332
Harries-Kershaw

15 Canterbury Lane, East Aurora, N.Y. 14052
Tel.: (716) 652-1221

Henry Reid Associates, Inc.

530 Main Street, Fort Lee, New Jersey

Tel.: (201) 944-9323

C. H. Newson Assoc., Inc.

627 Bethlehem Pike, Philadelphia, Pa. 19118
Tel.: (215) 248-3377

10WA—CEDAR RAPIDS

Deeco, Inc., (319) EM 5-7551
LOUISIANA—BATON ROUGE

Southern Radio Supply Co., (504) 355-0396

MARYLAND-WASHINGTON, D.C.

BALTIMORE—Electronic Wholesalers, Inc.
(301) 945-3400

Radio Electric Service Co. of Baltimore, Inc.
(301) LA 9-3835

BETHESDA—Empire Electronics Supply Co.,
(301) OL 6-3300

HYATTSVILLE—Milgray Washington, Inc.,
(301) UN 4-6330

WASHINGTON, D.C.—Electronic
Wholesalers, Inc., (202) 483-5200

MASSACHUSETTS

BURLINGTON—Avnet Corp., (617) 272-3060

CAMBRIDGE—R & D Electronics
Supply Co., Inc., (617) UN 8-6644

NEWTON—The Greene-Shaw Co.,
(617) WO 9-8900

MICHIGAN—KALAMAZ00

Electronic Supply Corp., (616) WO 5-1241

MISSOURI

KANSAS CITY—Walters Radio Supply Co., Inc
(816) 531-7015

UNIVERSITY CITY—Olive Industrial
Electronics, Inc., (314) VO 3-7800

NEW JERSEY—CAMDEN

General Radio Supply, (609) 964-8560

NEW MEXICO—ALBUQUERQUE

Electronic Parts Co., Inc., Albuquerque
(505) 265-8401

NEW YORK (METROPOLITAN AREA)

YONKERS—Delburn Electronics,
(914) 423-2800

NEW YORK—Milgray Electronics, Inc.,
(212) YU 9-1600

Terminal Hudson Electronics, Inc.,
(212) CH 3-5200

NEW YORK STATE

BINGHAMTON—Stack Industrial Electronics,
(607) RA 3-6326

SALES OFFICES

CENTRAL AREA

AREA HEADQUARTERS

General Instrument Corporation

6054 W. Touhy Ave., Chicago, Illinois 60648
Tel.: (312) 774-7800; TWX: 312-265-1424
Jerry Vrbik Co.

2818 ““A’" Ave., N.E., Cedar Rapids, lowa 52402
Tel.: (319) 365-0461; TWX: 319-552-7118
G & H Sales

16815 James Couzens Highway,

Detroit, Michigan 48235

Tel.: (313) 342-4747

Hamilton, Graydon, Flemmer Inc.
Hamilton Rd., Hopkins, Min

Tel.: (612) 941- 1120; TWX: 612 292-4013
Hyde Electronics Co.

5206 Constitution Ave., N.E.,
Albuguerque, New Mexico

Tel.: (505) 265-8895

G & H Sales

P.0. Box 37416, Cincinnati, Ohio 45237
Tel.: (513) 761-6185; TWX: 513-577-1239
G & H Sales

P.0. Box 7013, Cranwood Station,
Cleveland 28, Ohio

Tel.: (212) 621-3242

G & H Sales

137 Lakeview Ave., Dayton 59, Ohio

Tel.: (513) 885-3181

NEW YORK STATE—(Continued)
BUFFALO—Summit Distributors,
(716) TT 4-3450

NORTH CAROLINA—WINSTON SALEM
Electronic Wholesalers, Inc., (919) 725-8711

OHIO—CINCINNATI

Newark-Herrlinger Electronics Corp.,
(513) 421-5282

OKLAHOMA—TULSA

Radio, Inc., (918) LU 7-9124

PENNSYLVANIA

PHILADELPHIA—Herbach & Rademan, Inc.,
(215) LO 7-4309

Milgray Delaware Valley, Inc., (215) WA 3-2210

TENNESSEE

KNOXVILLE—McClung Appliances,
(615) 524-1811

NASHVILLE—Electra Distributing Co.,
(615) AL 5-8444

TEXAS

ARLINGTON—Beta Electronics, Inc.,
(214) TA 1-1120

DALLAS—Contact Electronics, Inc.,
(214) ME 1-9530

Solid State Electronics, (214) 352-2601

EL PASO—McNicol, Inc., (915) 566-2936

FT. WORTH—Scooters Radio Supply Co.,
(817) ED 6-7448

HOUSTON—Busacker Electronic
Equipment Co., (713) JA 6-4661

UTAH—SALT LAKE CITY
Kimball Electronics, Inc., (810) 328-2075

VIRGINIA
CHARLOTTESVILLE—Virginia Radio
Supply Co., Inc., (703) 296-4184
NORFOLK—Priest Electronics, Inc.,
(703) 855-0141

WASHINGTON-OREGON—SEATTLE
Seattle Radio Supply, Inc., (206) MA 4-2341

WISCONSIN—MILWAUKEE
Electronic Expeditors, Inc., (414) UP 1-3000

Ammon & Champion

5545 East Skelly Drive/Suite #5,

Tulsa, Oklahoma 74114

Tel.: (918) 627-7670; TWX: 918-627-6033
Ammon & Champion

P.0. Box 35263, Blanton Tower 628,
Dallas, Texas 75235

Tel.: (214) 357-8441; TWX: 214-899-8306
Ammon & Champion

115-14 Burdine, Houston, Texas 77035
Tel.: (713) 729-1233; TWX: 713-571-3133

WESTERN AREA

AREA HEADQUARTERS

General Instrument Corporation

6108 W. Venice Blvd., Los Angeles, Calif. 90034
Tel.: (213) 933-7261; TWX: 213-937-2187
General Instrument Corporation

647 Veterans Blvd., Redwood City, Calif. 94063
Tel.: (415) 365-1920 Suite No. 1

Vistronics

5957 Fairmont Ext., San Diego 20, Calif.

Tel.: (714) 283-3946

Electronic Component Sales Inc.

2340 W. Main St., Littleton, Colo. 80120

Tel.: (303) 798-8481; TWX: 303-798-8114

Bill Waddell Co.

10211 N.E. 31st Place, Bellevue, Wash.

Tel.: (206) 822-9629; TWX: 206-999-1875

GENERAL INSTRUMENT CORPORATION
R R S T A IS R o S SN S 1 PR AR

SEMICONDUCTOR PRODUCTS GROUP

Cat. No. GIC-1000
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1. All dimensions in inches, un-
less otherwise specified.

2. Constructional details for this
transistor insert (shall be
JEDEC T0-5).

3. Stud heat-sink material: alum-
inum screw machine stock.

4. The specified dimension ap-
plies to the maximum per-
missible protrusion of the
transistor (face plane) from
the heat-sink inclosure.

5. Orientation of exhaust hole is
not restricted relative to posi-
tioning of transistor insert
within the stud heat-sink.
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OUTLINE DIMENSIONS

All dimensions are in inches. See respec-
tive data sheet for complete outline dimen-
sions and specifications of industrial types.
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High-Frequency (ontinued)

MAX. RATINGS CHARACTERISTICS
[
f % Co
Cross *’ae P T *VCEO | hie *ICEO *c“ Package
Index Type T 3 OJ & CBO G ** tlcex | "Cob | Outline
Key No. M. Type (MHz) [ (m¥) | (°C) [mW/"C| (V) (mA) FE (1A) (pF) [ (TO-) Remarks
2N3728 FA npn,DPE,si 400 16w 200 | 9.15 30 500 *30-280 .010 - -
2N37129 FA npn,DPE,si 400 16W 200 [ 9.15 30 500 *30-280 .010 - -
2N3733 RCA npn,si 400 230 200 | 130 - 3A - *250 *20 60 Vces=40; overlay type
40281 RCA | npn,si *400 11.6W 200 [ 660 18 la - *100 2 60 tlceo
o 40307 RCA | npn,si *400 | 23w 200 131 40 3A *10 (min) *0.25 *20 60 Overlay type
H
A466 AMP | npn,. L,si *400 150 1751 1.0 *40 25 *60 .001 - 72 Cre=.015 pf
MM1945 MO npn,E,si *400 | 800 175 154533 *40 500 225 0.5 5 18
MPS2894 MO pnp,EP,si *400 1000 15| 10 12 - *40-150 .08 *6 92
2N834 MO npn,EP,DD,si | *450 500 15| <2 *40 200 5 .01 *2.8 18 SY, TR, GI, FA, NA, SPR, ITT
2N982 SPR | pnp,MD,ge *450 | 60 100 | 0.8 *20 100 *100 1 *19 18
2N983 SPR | pnp,MD,ge *450 | 60 100 [ 0.8 #15 100 *85 1 *1.9 18
2N1562 MO pnp,DM, ge *450 kil 100 | 40 25 250 9 10 *10 -
2N2168 SPR | pnp,MD,ge *450 | 60 100 [ 0.8 *20 100 *100 1 *1.9 9
2N2169 SPR | pnp,MD,ge *450 | 60 100 | 0.8 *1h 100 *85 R *1.9 9
s TI407 Tl npn,PL,si *450 200 125 2 12 30 *20 0.5 2.2 - Plast, IEC, GME
2N960 MO pnp, EM,ge *460 300 10| 4 15 - *40 0.3 *4 18 SY, TI, RCA
2N961 MO pnp,EM,ge *460 300 00| 4 *12 - *40 3 *4 18 TI, RCA
2N962 MO pnp,EM, ge *460 300 100 4 *12 - *40 - 43 18 SY, Tl, RCA
2N964 MO pnp, EM, ge *460 300 10| 4 15 - *70 3 *4 18 SY, TI, RCA
2N964A MO pnp,EM, ge *460 300 100 4 hd L] - *80 3 *4 18 :
2N965 MO pnp,EM,ge *460 | 300 100 | 4 *12 - *70 0.3 *4 18 SY, Tl, RCA
2N966 MO pnp, EM,ge *160 300 10| 4 22 - *70 0.3 *4 18 SY, Tl, RCA
2N502 *SPR | pnp,MD, ge 500 60 85 1 *20 50 45 3 0 9 *PH orig Reg
2N700 MO pnp, DM, ge *00 | - 00| 1 *25 5 4 2 1.5 17
e 2N835 MO npn, PE, si *500 500 75| 2 %75 200 4.5 0.01 *2.8 18
2N1561 MO pnp, DM, ge *500 | 3w 100 | 40 25 250 10 10 *10 -
2N2095 SPR | pnp,ED,ge *500 w 100 | 133 *30 300 - 2 *6.5 31 PG=6 d B@ 160 MHz
2N2098 SPR | pnp,ED,ge *500 W 100 | 13.3 *30 300 - 2 *6.5 9 PG=6 dB @ 160 MHz
2N2480A - npn, PE,si *500 W 200 11.4 *80 500 *35 0.01 *20 5 diff amp, MO, TRWS
2N2883 FA npn,PE,si *500 1750 200 10 200 300 *30 0.1 *1.0 5
2N2884 FA npn,PE,si *500 1750 200 | 10 20 300 *30 0.1 *1.0 5
2N3227 SPR | npn,PE,si *500 1200 200 | 6.85 *40 500 *30 0.2 *4 18
2N3375 RCA | npn,si *500 11.6W 200 | 660 40 1.5A - 100 *10 60 R((]:A "E0verlay" emitter type,
MO, VEC
2N3553 RCA | npn,si *500 w 200 1.14 40 1 - 100 *10 39 RCA “‘Overlay” emitter type,
) MO, VEC
HF 81
2N3924 MO npn,A* si *500 7000 200( 40 18 500 5 100 *12:5]:: 39 *Annular
2N3925 MO npn,A* si *500 10000 200 57.1 18 1000 5 100 €12 5107 *Annular
2N3926 MO npn,A*,si *500 | 11600 200 66.3 18 1500 5 100 *12.5( 60 *Annular
2N3927 MO npn,A* si *500 23200 200( 1325( 18 3000 5 250 *25 60 *Annular
(N3 MO | npn,si s500 [ 10000 | 20| 522 40 | w000 | s 00 | *10 | 102
2N4012 RCA | npn,si *500 11.6W 200 6t - 1.5A - *0:1 *10 60 Vces=40; overlay type
40290 RCA | npn,si *500 ™ 200 40 - 0.5A - *100 *17 39 Vces=90; overlay type
40291 RCA | npn,si *500 11.6W 200 [ 66 - 0.5A - *100 17 60 Vces=90; overlay type
40305 RCA | npn,si *500 w 200 40 40 1000 *10 (min) *0.1 *10 39 Overlay type
HF 82
MPS3639 MO pnp,EP,si *500 500 125155 6 80 *30-120 - #3.5 92 lces=.01
MPS3640 MO pnp,EP,si *500 500 12545070 12 80 *30-120 - 235 92 Ices=.01
40306 RCA | npn,si *500 11.6W 200| 66 40 1.5A *10 (min) *0,1 *10 60 Overlay type
A1243 AMP | pnp,MS,ge *500 50 75 3 20 7 *10 8 - 18
AF139 SA pnp,MS,ge *500 60 L] 2:5 15 10 *50 0.7 18 uhf-stages
AFY39 SA pnp,MS, ge 500 225 90 5.0 32 30 85 0.4 - 18 g | vhfantennas
MM1943 MO npn,E,si *500 | 600 175 4.0 *40 200 *25 0.1 *4 18
2N869A FA pnp,PE,si *550 1200 200 [ 6.85 18 200 *75 0.00005 | *3.0 18
2N1195 = pnp, DM, ge *550 250 100 3.33 *30 40.0 13.0 2.0 4.0 b MO, TI
2N2368 FA npn,PE,si *550 1200 200 | 6.85 15 500 *40 0.1 25 18 SPR, MO
HF 83
2N3013 FA npn,PE,si *550 Lw 200 6.85 15 - *60 - .5 52
2N3014 FA npn,PE,si *550 12w 200| 6.85 20 - *60 - 5 52
2N4072 MO npn,AE,si *550 350 200( 2.0 20 100 *10 0.1 *4 18
2N4073 MO npn,AE,si *550 | 1500 200( 8.57 20 150 *10 0.1 *4 5
40280 RCA | npn,si *550 w 200 1.14 18 500 - *100 *15 39
A472 AMP | npn,si *550 230 175 1.54 *40 25 *150 .001 - 72 Cre=.023 pf.
A473 AMP | npn,si *550 | 230 175 | 1.54 *40 25 *150 .001 - 72 Cre=.023 pt.
2N709/46 SY npn,si 600 400 200 | - 10 - *20-120 .005 3.0 46 TR
2N709/51 Y npn,si 600 300 200 - =15 - *20-120 .005 *3.0 51 TR
il 2N769 *SPR | pnp,MD,ge *600 35 100 | 0.467 | *12 100 *85 0.3 L BT 18 *PH orig Reg
2N976 SPR | pnp,MD,ge *600 100 100 | 1.3 215 100 *80 1.0 *1h 18 *PH, orig Reg
212998 Tl pnp, ge *600 75 100 1 *I5 20 20-500 5 sl o) 72
2N3049 Tl npn, PE, si *600 1AW 200 9.33 *25 100 *20 0.01 “8 - Flat Pack, SPR
2N3320 SPR | pnp,ge *600 | 75 10| 1.0 10 100 *40 5 3 18
2N3321 SPR | pnp,ge *600 75 100 1.0 2 100 *80 5 &5 18

May 17, 1966

(see pages 4-9 for explanation of company abbreviations.)
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H igh "Freq Uency (continued)

MAX. RATINGS CHARACTERISTICS
[
f v .. co
Cross t‘ae P T *VCEO | LT Iceo *C” Package
Index Type T c oJ A CBO (e * flcex Cob | Outline
Key No. Mfr. Type (MHz) (mW) (°C) |mW/°C| (V) (mA) FE (uA) (pF) | (T0-) Remarks
2N3322 SPR | pnp,ge *600 75 100] 1.0 %12 100 *25 b 38 18
2N3399 AMP | pnp,MS,ge *600 80 90 1.1 *20 7 *10 1 1.27 18 4 lead low Noise
2N3423 FA npn, PE,si *600 Law 2000 3.44 15 50 *20-200 0.010 1.7 - AL
2N3424 FA npn,PE,si *600 Law 200( 3.44 15 50 *20-200 0.010 1.7 - AL
2N3544 MO npn,E,si *600 400 15[ 2:67 *28 100 25 0.1 *2.5 18
HF 85
2N3683 KMC | —~ *600 200 2000 1.74 *30 0 *150 05 220 72
2N3995 Tl pnp,ge *600 300 140( 4 *20 100 150-450 3 *4 39
AF139 AMP | pnp,MS,ge *600 50 75 59 *20 7.0 *10 12 - 18
MM1941 MO npn, E,si *600 600 175] 4.0 *30 200 *25 0.1 0.5 18
MPS918 MO npn,EP,si *600 500 1255 15 - *20 .01 b 92
MPS$3563 MO npn,EP,si *600 500 125] 1= 12 - *20-200 .05 *1.7 92
2N502A *SPR | pnp,MD,ge 620 75 100 1 *30 50 45 3.0 £1.0 9 PH orig Reg
2N5028 *SPR | pnp,MD,ge 620 75 100| 1 *30 50 50 3.0 *1.0 i PH orig Reg
2N2369 FA npn,PE,si *650 1200 2001 6.85 15 500 *80 0.1 *%.5 18 TR, MO, SPR, NUC
e 2N3303 FA npn,PE,si 650 3w 2000 17 12 1A *60 100 *6.0 - MO
D16K1 GE npn,PL,si 650 200 100{ 2.67 30 25 *110 0.5 *1.4 98 For AGC @ 45 MHz
D16K2 GE npn,PL,si 650 200 100f 2.67 30 25 *110 0.5 *1.4 98 For AGC @ 45 MHz
D16K3 GE npn,PE,si *650 200 100 2.67 30 25 *110 0.5 *1.4 98 For AGC (@ 200 MHz
2N2369A FA npn, PE,si *675 1.2W 200( 6.85 15 200 *65 0.05 *23 18 SPR
2N2708 RCA | npn,EP,si *700 200 2000 - 35 - 180 0.01 L5 - AL
2N2962 SPR | pnp,ED,ge *700. | 3000 100] 40 *40 300 - 155 /! 37 PG=6db @ 160MHz
2N2963 SPR | pnp,ED,ge *700 3000 100( 40 *40 300 - 1.5 7 37 PG=5db @ 160MHz
2N3784 MO pnp,EM, ge *700 150 100 2 20 20 *20-200 5 g1} 12
2N3785 MO pnp,EM,ge *700 150 1000 2 12 20 *15-200 5 *] 72
5 2N2964 SPR | pnp,ED,ge *700 3000 100( 40 *30 300 - L5 % 37 PG=6db @ 160MHz
87
2N2965 SPR | pnp,ED,ge *700 3000 100 40 *30 300 - L5 *) 37 PG=5db @ 160MHz
2N3304 FA pnp,PE,si *700 500 2001 2.0 6.0 - *63 0.010 9 18
40404 RCA | npn,EP,si *700 300 1t 2 *40 500 *25-65 .025 (max) 4 (max)
2N3137 FA npn,PE,si *750 1000 2001 571 20 - *70 12 *2.8 5 MO
2N3564 FA npn,PE,si *750 | 500 1251150 15 - *70 0.05 %755 - CDC, IEC, GME
S15657 FA npn,DPE si 750 200 125} =5 15 - - - *2.5 - RO110 package
S15658 FA npn,DPE,si 750 600 12516 15 - *70 .050 - - RO110 package
S15659 FA npn,DPE,si 750 1.ow 200( 5.71 20 - *70 .050 - B
2N709 FA npn,PE,si *800 0.5W 2000 5 6.0 - *h5 0.005 128 18 SY, AL, TI, RCA, VEC
2N709A FA npn,PE,si *800 500 2000 5 6.0 - *60 0.005 *2.5 18 SY, TR, VEC
HF 88
2N709A/46 Y. npn,si 800 400 2000 - i 1 - *30-90 5 *3.0 46
2N709A/51 SY npn,si 800 400 2000 - *15 - *30-90 .005 *3.0 51
2N917 FA npn,DP,si *800 300 200 171 15 - 50 0.0005 [ *1.5 18 AL, TI, TRWS
2N3866 MO npn,si *800 5000 200] 28.5 30 400 - 20 ) 39 RCA
2N3783 MO pnp,EM,ge *800 150 100f 2 20 20 *20-200 5 e | 72
A1220 AMP | pnpPADT,ge *820 90 90 - 25 15 *20 6 ol ) - Low Noise type
2N2966 PH - *850 60 100 .5 20 100 *15 1 1 18 UHF amplifier
2N3600 RCA | npn,PE,si *850 300 - - *30 - *20 0.01 1 -
40405 RCA | npn,EPsi *850 300 kS A *40 500 *20 (min) - 3.5 (max) -
IN743/46 sY npn,si 900 400 2000 - 290 200 *20-60 10 5 46 Gl, TR
HF 89
2N743/51 SY npn,si 900 300 2000 - *20 200 *20-60 70 5 5l TR
IN744/46 SY npn,si 900 400 2000 - *20 200 *40-120 10 5 46 Gl, TR
2N744/51 N npn, si 900 300 200( - *20 200 *40-120 10 5 51 TR
2N918 FA npn,PE,si *900 300 2000 171 15 50 *50 0.0002 | *1.4 18 MO, AL, TI, NUC, TRWS
2N2729 FA npn,PE,si *900 0.8W 200| 4.56 15 50 *50 0.0001 | *2.4 46 AL
2N3478 RCA | npn,PE,si 900 200 2000 - *30 - 225 0.02 bt -
2N3563 FA npn,PE,si *900 500 d251* #5:0 12 - 50 0.05 214 - CDC, IEC, GME
2N3662 GE npn,PEP si *900 200 100( 2.67 *18 25 1 0.5 1.2 98
2N3663 GE npn,PEP,si *900 200 100{ 2.67 *30 100 1o 0.5 12 98
e 40238 RCA | npn,PL,si *900 180 351 12 *35 50 40-170 0.02 (max) - -
|
40239 RCA | npn,PL,si *900 180 1251 1.2 *35 50 27-100 0.02 (max) ~ -
40240 RCA | npn,PL,si *900 180 175] 12 35 50 27-275 0.02 (max) - -
2N700A MO pnp,DM, ge *1000 | - 100( 1 225 50 4 2 1.4 17
2N955 RCA | pnp,MS,ge *1000 | 150 100 - *12 150 *30 5 *4 18
2N2482 RCA | npn,DM,si *1000 | 150 100 - *20 100 25-200 5 1.5 18
2N2784 SY npn, si 1000 300 2000 - 15 - 40-120 .005 3.0 i 1 T0-18, 46, 51, VEC
2N2808 RA npn,si *1000 | 200 300| LIS 10 25 *20 .01 *0.7 18 4 Leads
2N2809 RA npn,si *1000 | 200 300 115 15 25 *20 .01 0.7 18 4 Leads
2N2810 RA npn, si *1000 | 200 300| 115 10 25 *20 .01 *0.7 18 4 Leads
2N2857 RCA | npn,PE,si *1000 | 300 2000 - *30 20 *30-150 0.01 1.3 -
HF 91
2N3572 Tl npn, PL, si *1000 | 200 2000 1.14 13 50 20-300 0.01 0.85 - 4 lead sim to TO 18
A490 AMP | npn,si 1000 200 2000 112 *30 20 =70 .010 1.8 72
MM2503 MO pnp,EP,ge 1000 75 100 1.0 1§ 20 *20 10 2 72
MM2550 MO pnp,EP,DJ,ge| *1000 | 300 100 4 10 100 *20 10 %3 18
MM2552 MO pnp,EP,DJ,ge | *1000 | 600 100 8 10 100 *30 10 23 5
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Solid State
Time Delay Relays

for as little as

$l7 511

(P«B QUALITY,
OF COURSE)
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why pay for operating characteristics you don’t need?

Here is a practical cost-saving answer to many timing
applications which do not require the extreme precision
of much more expensive relays. CH Series solid state
time delay relays are quality-built to perform depend-
ably in most industrial applications. Where more critical
perameters are required, we recommend our CD Series.

SAVE UP TO 60% — You can save up to 60% of your
time delay relay costs with our new CH Series. Adjust-
able or fixed models are available with delays on operate
or release as well as “interval on”.

ACCURACY £10% — Accuracy is +10% over the
-10° to 55°C temperature range for adjustable time
delays. Fixed delays have an accuracy of +5% at 25°C
ambient temperature. Reset time is 100 milliseconds.

INTERNAL RELAY RATED 10 AMPERES —An
internally-mounted DPDT relay is rated at 10
amperes, 115 VAC, resjstive. Both AC and DC models
are available and all come in a white nylon case with
octal plug. CH relays for DC operation have an internal
protection against damage by reversal of input polarity.
Relays will not operate falsely nor be damaged by a
transient input voltage having a magnitude up to twice
rated input voltage and a duration of eight milliseconds.

Write for the complete catalog of P&B Time Delay
Relays. You can get CH Series relays from your local
electronic parts distributor.

SPECIFICATIONS
CH and CD Series Comparison
CH SERIES CD SERIES
Dial Setting Reference scale Time-calibrated
+5% of full scale
Temperature —10°C to +55°C —40°C to +55°C
Range

Accuracy Over
Temperature and
Voltage Range

+10% of nominal

+5% of nominal

Transient
Protection

Twice rated
input voltage
for 8 milliseconds

Tested to 1000V—
Vs cycle surges (on
all 115V AC models)

Inherent False
Operation

Contacts may transfer
momentarily if

timing interval

is interrupted

None

Reset Time

100 milliseconds

60 milliseconds

Repeatability +2% +1%
Polarity

Reversal Yes Yes
Protection

(on DC)

ON READER-SERVICE CARD CIRCLE 17
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High-Frequency (continued)

MAX. RATINGS CHARACTERISTICS
|
f v o co
Cross *'ae P T *VCEO i LT Iceo *g" Package
Index Type 3 c o’ A CBO C *h tlcex ob | Outline
Key No. Mér. Type (MHz) | (mW).| (°C)| mW/°C| (V) | (mA) FE (A) | (pF)| (T0-) Remarks
MM2554 MO pnp,EP,DJ,ge | *1000 | 600 100 8 10 100 *30 10 s 5
2N2929 MO pnp,EM,ge *1100 | 750 100 | 10 10 100 *10-100 5 5 5
2N2808A RA npn,si *1200 | 200 300 | LIS 10 25 *20 .01 *0.7 18 4 Leads
2N2809A RA npn,si *1200 | 200 300 | L15 15 25 *20 .01 *0.7 18 4 Leads
2N2810A RA npn,si *1200 | 200 300 [ LI5S 10 25 *20 .01 *0.7 18 4 Leads
HF 92
2N3571 Tl npn, PL, si *1200 | 200 200 | 1.14 15 50 20-200 0.01 0.85 - 4 lead sim to TO 18
2N3880 KMC | - *1200 | 200 200 | 1.74 *30 30 *150 .01 *1.8 72
40235 RCA | npn,PL,si *1200 | 180 175-F. 152 35 50 40-170 0.02 (max) - -
40236 RCA | npn,PL,si *1200 | 180 1765 01,2 LT 50 40-275 0.02 (max) - -
40237 RCA | npn,PL,si *1200 | 180 175 | 1.2 235 50 21-215 0.02 (max) 0.6 (max) —
2N3633 TR npn, i 1300 300 200 | 171 6 50 275 0.005 £2:5 18
2N3953 KMC | - *1300 | *200 200 | 174 15 30 *200 0.1 200 72
2N3959 MO npn,si *1300 | 750 200 [ 4.3 12 30 *40-200 1.005 *2.5 18
2N2999 Tl pnp,ge *1400 | 75 100 | 1 *15 20 15 f 17 72
TIXM104 Tl pnp,PL,ge *1400 | 40 12541 *12 20 10-250 6 - -
HF 93
2N3570 Tl npn, PL, si *1500 | 200 200 | 1.14 15 50 20-150 0.01 0.75 - 4-lead sim to To 18
TIX3024 Tl pnp,PL,ge *1500 | 75 100 [ 1 a5 50 30-300 7 3 -
TIXM101 Tl pnp,PL,ge #1500 | 75 100 [ 1 215 50 30-300 7 23 72
2N3932 RCA | npn,PE,si *1600 | 175 178%] 73012 30 - 40-150 0.01 0.55 -
2N3933 RCA | npn,PE,si *1600 | 175 175,112 40 - 60-200 0.01 0.55
2N3960 MO npn,si *1600 | 750 200 | 4.3 12 30 *40-200 1.005 2.5 18
2N4260 MO pnp,AE,si *1600 | 200 200 | 1.14 15 30 *30-150 1.005 *25 72
TIXM103 Tl pnp,PL,ge *1800 | 40 125|514 b 20 10-250 6 - -
2N4261 MO pnp,AE,si *2000 | 200 200 | 1.14 15 30 *30-150 1.005 *2.5 72
2N2480 GE npn, PE, si 2500 2w 200 | 11.4 %15 500 *20 0.05 *20 5 diff amp, MO, SPR, TRWS
9%
A AFY34 SA pnp,EPMS,ge | 3500 - 90 6.3 *40 20 10 - - S t coax
2N144 sy npn, AL, ge - 1000 15 - *60 800 *10.5 500 - 13
2N231 *SPR | pnp,SBT,ge - 9 55 0.9 *1.5 3 66 3 - 24 *PH orig Reg
2N262 RCA | pnp,ge - 80 71 - 34 - - 5 - 7
2N374 RCA | pnp,DR,ge - 80 71 - 25 - - 8 - 7
2N656 Tl npn, si - 4 200 | 22.8 60 - *30 10 - - éI'RWS, FA, TR, AMP, CDC,
TC, SSP
2N657 Tl npn, si - 4 200 | 2.28 100 - *30 10 - - TRWS, FA, TR, AMP,CDC,
STEESSE
RCA
HF 95 ]
2NT06A Tl npn,si - 300 175 2.0 20 50 2 10 5 18 FA, SY, MP, TR, GI, ITT, MO
N710 Tl pnp,ge - 300 100 | 4.0 *15 50 6 3 - 18 SY
2N715 Tl npn,si - 500 175 =333 35 100 1 1 *6 18 NA
2N716 Tl npn, i - 500 17501358 40 100 *10 1 *6 18 NA
2N738 Tl npn,si - 500 15 -1.33 80 50 20 1 *10 18 TR
2N739 Tl npn, si - 500 1751 3.3 80 50 40 1 *10 18 TR
IN740 Tl npn,si - 500 /65333 80 50 80 i *10 18 TR, AL
2N743 Tl npn,si - 300 1767]%2 12 200 *20 1 25 18 FA, SY, GI, TR, ITT
2N744 Tl npn,si - 300 125: )52 12 200 1 5 18 FA, SY, MP, TR, GI, ITT, MO
2N753 Tl npn,si - 200 175 | -2 20 50 *40 0.5 *5 18 FA, SY, MP, TR, GI, ITT, MO
HF 96
2N781 sy pnp, EP ge - 300 100 [ - 215 200 *25 3 - 18 AL
2N782 Sy pnp, EP,ge - 300 100 | - *12 200 *20 3 - 18
2N797 Tl npn, ge - 150 100 [ 2 i 150 6 1 *4 18
2N849/T1430 Tl npn,si - 300 1y hi e 15 50 6 0.5 25 50
2N850/TI431 [ TI npn, Si - 300 175 | 2 15 50 6 0.5 =5 50
INBS1/TI-422| I npn,si - 300 )T 12 200 9 - 25 50
INB52/T1-423| TI npn,si - 300 175 | 2 12 200 9 - 25 50
2N929 Tl npn, i - 300 175| 2 45 30 60 0.01 *8 18 FA, GI, SPR, AL, TR, MO, UC
2N930 Tl npn,si - 300 175} .2 45 30 150 0.01 *8 18 Eé Gl, SPR, AL, TR, NUC, MC,
HF 97
2N985 Tl pnp,ge - 150 100 [ 2 7 200 *60 3 *6 18 SY, MO
2N998 FA npn, DP, si - 1800 200 | 10.3 60 500 *5,000 0.01 325 18 AL
2N1052 TR npn,PL,si - 600 516 *200 200 *20-80 - = 5
2N1141 Tl pnp,ge - 750 100 | 10 235 100 *40 0.7 - MO, SY
2N1141A Tl pnp,ge - 750 100 | 10 35 100 15.6 4 - = SY
2N1142 Tl pnp,ge - 750 100 | 10 *30 100 *40 0.7 - - SY, MO
2N1142A Tl pnp,ge - 750 100 | 10 *30 100 15.6 4 = - oY
2N1143 Il pnp,ge - 750 100 10 %5 100 *40 0.7 - - SY, MO
2N1143A Tl pop,ge - 750 100 | 10 *30 100 15.6 4 - - sY
2N1247 TR npn,PLE,si - 30 150 | .24 6 5 *5 .005 *20 5 GE
HF 98
2N1507 Tl npn, si - 600 175 4 *60 1000 *100 1 *35 5 TRWS, CDC
2N1564 Tl si,npn - 600 A B 60 50 20 1 *10 ) TRWS, TR
2N1565 Tl npn,si - 600 175 | 4 60 50 40 1 *10 5 TRWS, TR
2N1566 Tl npn,si - 600 175 | 4 60 50 80 1 *10 5 TRWS, TR
2N1572 Tl npn,si - 600 175 | 4 80 50 20 1 *10 5 R
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H igh —Freq ueI’ICy (continued)

MAX. RATINGS CHARACTERISTICS
|
f v Cco
Cross *'ae P 1 *VCEO | h‘e *lCEO *c°° Package
Index Type T 3 oJ & CBO C *h tlcex Cob Outline
Key No. Mtr. Type (MHz) (mW) (°c) mW/°c| V) (mA) FE (12A) (pF) | (TO-) Remarks
IN1573 Tl npn,si - 600 175 | 4 80 5 40 1 *10 8 TR
2N1574 Tl npn,si - 600 17581 80 50 80 1 *10 5 TR
2N1646 Tl pnp,ge - 150 100 [ 2 %15 50 *20 3 i -
2N1742 *SPR | - - 60 125 - *20 - £33 0.8 - 9 *PH orig. Reg.
2N1743 *SPR | - - 60 15| - *20 - *33 0.8 - 9 *PH orig. Reg.
HF 99
2N1744 *SPR | - - 60 125 - *20 - #33 1 - 9 *PH orig. Reg.
2N1745 *SPR | - - 60 125 - *20 - *33 1 - 9 *PH orig. Reg.
2N1754 *SPR | pnp,MD,ge - 50 100 [ 0.8 *13 100 *20 1.0 2155 9 *PH orig Reg, Gl
2N1865 *SPR | pnp,Md,ge - 60 100 | 0.8 *20 50 70 1.0 - 9 *PH orig Reg
2N1866 *SPR | pnp,Md,ge - 60 100 | 0.8 *3h 50 70 1.0 9 *PH orig Reg
2N1867 *SPR | pnp,MD,ge - 60 100 | 0.8 *35 50 50 1.0 - 9 *PH orig Reg
2N1868 *SPR | pnp,MD,ge - 60 100 | 0.8 *20 50 *33 15 - ] *PH orig Reg
2N1960 sY pnp,ge - 150 100 | - ] 200 228 3.0 - 46
2N1961 SY pnp, EP, ge - 150 100 | - 17 200 *20 3.0 - 46
2N1990 FA | npn,DD,si " - 2w 150 16 *100 1A *30 1.0 - 5 TRWS, CDC, SY, GI, AMP, AL,
HF 100 ML
2N2188 Tl pnp,ge - 125 85 2l 25 30 40 ) 22:5 -
2N2189 Tl pnp,ge - 125 85 2 25 30 60 3 )
2N2190 Tl pnp,ge - 125 85 241 25 30 40 3 roi0 -
2N2191 Tl pnp,ge - 125 85 21 25 30 60 3 270 -
2N2192A GE npn,PE,si - 2.8W 200 16 40 1A *100-300 0.010 *20 b CDC, GI, FA, NA, MO, AL
2N2360 *SPR| - - 60 125 - *20 - 233 0.8 - 12 RF Amp, *PH orig. Reg.
2N2361 *SPR | - - 60 125018.0= *20 - 33 0.8 - 12 RF mixer, *PH orig. Reg.
2N2362 *SPR | - - 60 125 - *20 - 233 1 - 12 RF osc, *PH orig. Reg.
2N2389 Tl npn,si - 450 200 | 2.57 5 500 35 0.01 *25 50
HF 101
2N2395 Tl npn, si - 450 200 | 2.57 40 300 *20 0.01 *30 50
2N2399 *SPR | - - 60 15| - *20 - #33 .8 - 12 RF mixer, *PH orig. Reg.
2N2398 *SPR| - - 60 15| - *20 - *33 0.8 - 12 RF amp, *PH orig. Reg.
2N2410 Tl npn, si - 800 200 [ 4.57 30 800 *30 0.3 *11 5 FA, NA
2N2411 Tl pnp,si - 300 200 172 20 100 *20 0.01 A5 18
2N2412 Tl pnp,si - 300 200 | L.72 20 100 *40 0.01 25 18
2N2413 Tl npn, si - 300 YL Pl ] 18 200 *30 0.1 A5 18
2N2415 Tl pnp, ge - 75 100 1 10 20 15 5 2 18 MO
2N2416 Tl pnp,ge = 75 100 1 10 20 10 § *2 18 MO
i 2N2485 NA npn, D, si - 8700 175| 50 120 - - 1.0 %12 B VHF Power 5W @ 100MHz
2N2486 NA npn,D,si - 8700 175850 140 - - 1.0 *12 5 VHF Power 3W @ 200MHz
2N2635 Tl npn,ge - 150 100 2 12 100 *45 5 *5 18 SY, MO
2N2649 NA npn,D,si - 8700 175 50 65 - - 1.0 %12 9 2W @ 130MHz
2N2650 NA npn,D,si - 8700 175 50 140 - 1.0 *12 5 VHF Power 4.5W @ 130MHz
2N2123 SSD n,PL - 800 200 46 60 40 *2000 .010 - 18 Darlington amp, SPR
2N2724 SSD n,PL - 800 200| 4.6 60 40 *7000 .010 - 18 Darlington amp, SPR
2N2725 SSD n,PL - 800 200 4.6 45 30 *2000 .002 - 18 Darlington amp, SPR
2N2861 Tl pnp, si - 300 200 172 20 100 50 0.01 *6 18
2N2862 Tl pnp,si - 300 200 172 20 100 25 0.01 *6 18
i 2N2863 Tl npn, si - 800 200 4.57 25 1000 *30 0.5 *13 b
2N2864 Tl npn, si - 800 200 4.5 25 1000 *20 - %13 5
2N2865 Tl npn, si - 200 200 1.14 13 50 20 0.01 *25 - AL
2N2936 Tl npn,si - 300 17562 55 30 150 0.01 *8 - AMP, SPR
2N2937 Tl npn,si - 300 175 2 55 30 150 0.01 *8 - AMP, GI, SPR
2N3016 BE npn,PE,si - 25000 150 420 50 2500 *60-150 0.1 *50 5 SSP
2N3017 BE npn, PE,si - 25W 150 420 50 5A *60-150 0.1 *50 t mT27
2N3018 BE npn,PE,si - 25000 150 | 420 50 10000 *60-150 0.1 *50 - Isolated Collector
2N3138 NA npn,D,si - 20000 200 125 65 2000 - 500 30 24 VHF Power 7.5W = 70 MHz
2N3139 NA npn, D, si - 20000 200 125 140 200 - 500 a3l 24 VHF Power 14Wa 70 MHz
e 2N3140 NA npn,D,si - 20000 200 125 65 2000 - 500 *30 24 VHF Power 4Wa 130 MHz
2N3141 NA npn,D,si - 20000 2000 125 140 2000 - 500 *30 2 VHF Power 8W = 130 MHz
2N3142 NA npn,D,si - 25,000 200 142 65 2000 - 500 *30 16 VHF Power 5.4 We 70 MHz
2N3143 NA npn,D,si - 25,000 200 142 140 2000 - 500 *30 16 VHF Power 8.3 @ 70MHz
2N3144 NA npn,D,si - 25,000 200 142 65 2000 - 500 *30 16 VHF Power 4.00 @ 130 MHz
2N3145 NA npn, D,si - 25,000 200 142 140 2000 - 500 *30 16 VHF Power 6.0W = 130 MHz
10080 RCA | npnsi - 500 7333 30 *250 - 10 - 39
40081 RCA | npn,si - W 175 13w/ 160 *250 - 10 - 39 t Veex
40082 RCA | npn,si - W 175 330 160 1.5a - 10 39 - tVeex
40242 RCA | npn,PL,si - 180 1758 5152 £35 50 *80 0.02 (max) 0.5 -
40243 RCA | npn,PL,si - 180 175|852 *35 50 *80 0.02 (max) 0.5 -
HF 105
40244 RCA | npn,PL,si - 180 175102 35 50 *65 0.02 (max) 0.6 -
40245 RCA | npn,PL,si - 180 171 et 2 235 50 *120 0.02 (max) 0.5 -
40246 RCA | npn,PL,si - 180 175132 235 50 258 0.02 (max) 0.6 -
40279 RCA | npn,si - 11.6W 200 0.66 40 1.5A *10 (min) *0.1 *10 60
A1170 AL npn,DP,si - 300 200 - 10 - *10 0.010 g 18
TIXS09 Tl npn,EP,si - 200 2000 114 13 50 20-300 0.01 1.7 - Ti-line Package
HF 106 | TIXSI0 Tl npn,EP,si - 200 2000 114 15 50 20-200 0.01 1.7 - Ti-Line Package
TIX3016A Tl npn, EP, si - 200 2000 1.14 15 50 20-200 0.01 117 - Ti=Line Package

May 17, 1966
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RCA HOMETAXIAL-BASE MEANS

HOMOGENEOUS-BASE DESIGN
IN AXIAL DIRECTION REDUCES RISKS
OF SECOND BREAKDOWN...

Used in RCA Silicon Power Transistor Line for applications up to 50 Kc/s

RCA HOMETAXIAL-BASE TECHNOLOGY

Electron injection point

Hometaxial-Base means uniform junctions and homog-
eneous base construction free of fields in an axial direc-
tion. Itis in the region of these fields, that second break-
down and electrical collapse occur, caused by excessive

concentration of minority carriers. Hometaxial-Base
technology provides current ‘‘fan-out’’ to the collector
and creates carrier dispersion in the base, thereby re-
ducing risks of second breakdown. Thus, every transis-
tor can be used within its maximum current-voltage-
temperature boundaries without derating!

Electron collector area

EVERY RCA HOMETAXIAL-BASE TRANSISTOR MEANS RUGGEDNESS!

Power-Rating Tested (PRT) at maximum power level for 1 second.

Low saturation voltage for greater switching efficiency.

Sharp saturation voltage knee for greater circuit efficiency.

Mechanically r‘ugged—p'roved after long experience in Mil-approved and demanding aerospace applications.
Demonstrated superior performance in environmental tests of vibration, shock, and acceleration.
Improved beta characteristics for less distortion during operation.

From a family of single diffused types manufactured by RCA since 1957 and backed by more than 50
million hours of operational life tests.

RCA HOMETAXIAL-BASE TRANSISTORS ARE NOW USED IN:

®m Series Regulators ® Magnetic Deflection B |gnition Circuits

® High Fidelity Power Circuits ® Servo Power Amplifiers
Amplifiers ®m Switching Regulators ® Publi ifi

® Inverters/Converters ublic Address Amplifiers

m Solenoid or ® Vehicular Voltage ® Ultrasonic

Relay-Control Circuits Regulators Power-Amplifiers




NO ELECTRICAL COLLAPSE

RCA’S HOMETAXIAL-BASE ECONOMY SILICON TRANSISTORS

Offer the ultimate in design simplicity for applications from | mA to 30A

40347

heg = 20-80

@ I = 450 mA
Veey (Max) = 60V

40250

hge = 25-100

@ l; = 1.5A
VCEV (Max) = 50V

heg = 15-60
@ I = 8A
Vepy (Max) = 50V

2N3771

hee = 15-60

@l = 15A

Veeo (sus) (Min) = 40V

40348

heg = 30-100

@ I = 300 mA
Veey (Max) = 90V

2N3054

heg = 25-100

@ I = 0.5A
Veey (Max) = 90V

2N3055

heg = 20-70

@ I = 4A

Vegy (Max) = 100V

2N3772

hege = 15-60

@ I = 10A

Veeo (sus) (Min) = 60V

40349

heg = 25-100

@ I = 150 mA
Veey (Max) = 140V

2N3441

heg = 20-80

@ I = 0.5A

Vegy (Max) = 160V

2N3442

heg = 20-70

@Il =3A

Veey (Max) = 160V

2N3773

hee = 15-60

@ lo=8A

VCEO (sus) (M.in.) = 140V

AVAILABLE FROM YOUR RCA SEMICONDUCTOR DISTRIBUTOR

RCA’s Hometaxial-Base Silicon Transistor line is the workhorse of the
industry at medium and low frequencies. Check into it. You'll find the in-
dustry’'s widest choice in current and voltage ratings—the right combination
of characteristics that's right for your applications. This economy silicon
line is backed by a comprehensive program of testing, so you can be sure
every unit measures up to its reliability specifications.

For prices and delivery information see your RCA Representative. For
technical data, and your copy of SMA-35, 12-volt Audio Amplifier and Con-
verter Designs using RCA Silicon Power Transistors, and a copy of the new
4-page folder describing RCA's Hometaxial-Base transistor line, write:
RCA Commercial Engineering, Section IG5, Harrison, N.J.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J.

The Most Trusted Name in Electronics

®
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Power

Types rated at one watt and higher. In order

of increasing power dissipation.

MAX. RATINGS CHARACTERISTICS
v Jco ;
Cross P T *VCEO | hte Iceo ey Package
Index Type c s J CBO c h tlcex L Ovutline
Key No. Mfr. Type (W) w/°C (ec) v) (A) FE (mA) (kHz) (TO-) Remarks
N341A TR npn,PL,si 0.25 0.003 175| 125 | 015 | *20-80 0.001 10000 11 ETC
2N709 FA npn, PE,si 0.5 0.005 200 | 6.0 - *55 0.000005 | 80000 18 sY, TI, TR, VEC
P1 | 2n2038 TR npn,PL,Si 6 .0055 175 | 45 5 *12-36 015 2,000 5 ETC .
2N2039 TR npn,PL,si 0.6 .0055 175 | 75 5 *12-36 015 2,000 5 ETC
2N2040 TR npn,PL,si 6 0055 175 | 45 .5 *30:90 .015 2,000 5 ETC
2N2041 TR npn,PL,si 6 .0055 175¢1 "<75 5 *30-90 015 2,000 5 ETC
2N957 FA npn, DD, si 0.8 0.0065 | 150 [ 20 - *60 10 *250000 | 18 TRWS, AMP
2N339 Tl npn,si 1 0.008 150 | 55 0.06 | 9 0.001 - 11 TR, ETC
2N340 Tl npn,si 1 0.008 15 85 0.06 | 9 0.001 - 11 TR
by | 234 Tl npn,si 1 0.008 150 | 85 0.06 | 9 0.001 = 1l TR
N342 Tl npn,si 1 0.008 150 | 60 0.06 | 9 0.001 - 11 TR
2N342A Tl npn,si 1 0.008 150 | 85 0.06 | 9 0.001 = 11 TR
2N342B Tl npn,si 1 £.008 150 | 85 006 | 9 0.001 = 11
2N343 Tl npn,si 1 0.008 150 | 60 0.06 | 28 0.001 - 11 TR
2N343A Tl npn,si 1 0.008 150 | 60 0.06 | 15 0.001 - 11 TR
2N3438 Tl npn,si 1 0.008 15 | 65 *0.06 | 28 0.001 = 1 TR
2N706 FA npn,DD,si 1 0.0067 | 175| *25 | - *45 0.000005 | 400000 18 EII'TkSCF;\R, NSJéMO,TR,AMP
NT07 FA npn, DD, si 1 0.0067 | 75| *%6 | - 12 0.000005 | 400000 | 18 TRWS, MO, GI
2N2106 GE npn,si 1 .008 00| *60 | 1 12-3 2 15000 5 TR
P3
N2107 GE npn,si 1 .008 00| *60 | 1 30-90 2 15000 5 TR,
2N2108 GE npn,Si 1 008 200 | *60 | 1 75-200 2 15000 5 TR TI
2N708 FA npn, DP,si 1.2 0.0069 | 200 | 15 - *50 0.000004 | 400000 [ 18 [T Mol,J CTR, G, AMP,
NA, RCA, N
2N869 FA pnp, DP, i 1.2 0.00685 | 200 | 18 - *60 0.000005 | *200000 | 18 MO
2N914 FA npn,PE,si 1.2 0.0069 | 200 15 *55 0.000004 | *370000| 18 ITT, MO, TR, G, NUC, SPR
2N915 FA npn, DP, i 1.2 0.0069 | 200 [ 50 - *100 0.000005 | *300000 | 18 NA, MO
2N916 FA npn,DP,si 1.2 0.0069 | 200 | 25 - *100 0.000005 | *400000 | 18 TRWS, NA, MO
2N947 FA npn,DP,si 1.2 0.0069 | 200 [ *20 | 0.1 *40 10 *250000 | 18
I FA pnp, PE, si 1.2 0.0069 | 200 [ 15 - *70 0.000001 | *150000 | 18 TR, MO
2N9% FA pnp, PE, i 1.2 0.00685 [ 200 | 12 - 5 0.0002 *230000 | 18 TR
2N2368 FA npn, PE, si 1.2 0.0685 | 200 | 15 0.5 *40 0.001 550000 | 18 TR, AL, MO, SPR
2N2369 FA npn,PE, i 12 0.00685 | 200 | 15 0.5 *80 0.001 *650000 | 18 TR, MO, AL, NUC, SPR
2978 FA pnp,DD;si 1.25 0.010 15 | 20 - *30 0.001 *60000 18 TR
SFT367 NUC | pnp,ge 1.25 - 85 16 1 *50 0.01 - 1
SFT377 NUC | npn,ge 1.25 - 85 16 0.6 *50 0.01 - 1
TI159 Tl pnp, ge 1.4 0187 100 [ 40 3 *20-60 65 6 -
TI160 Tl pnp, ge 1.4 0187 100 | 60 3 *20-60 65 6 -
Til6l Tl pnp,ge 1.4 0187 100 | 80 3 *20-60 85 6 -
e TI162 Tl pnp, ge 1.4 0187 100 100 | 3 *20-60 55 6 -
W77 FA npn, DD, si 1.5 0.010 75| %60 | - *40 0.00001 | 60000 18 TRWS, CDC, TR, Gl, AMP
NA
N718 FA npn, DD, si 1.5 0.010 75| *60 | - %75 1 80 18 TRWS, CDC, SY, MO, TR, G,
AMP, AL, NA
NT19 FA npn, DD, si L5 0.010 75 | *20 | - *40 0.001 60000 18 TRWS, COC, TR, GI, AMP
N720 FA npn, DD, si 1.5 0.010 75 %20 | - *80 0.001 80000 18 TRWS, COC, TR, GI, AMP, AL,
NA
721 FA pnp,DD,si 1.5 0.010 175.] 35 - *60 0.001 *60000 18 KSC, TR
N722 FA pnp, DD, si 15 0.010 175 | 35 - *50 0.001 *90000 18 KSC, MO, TR
3 2N4105 AMP | npn,ge 1.6 2.5 80 | %25 | 1.0 *200 025 *1.0 1
2N4106 AMP | pnp,ge 1.6 2.5 901\ #2510 *200 .025 *1.0 1
NTIBA FA npn, DP, si 1.8 0.03 | 200 | *75 | - *80 0.0000003 | 80000 18 cDc, TR, AMP, AL, GI,
RCA, NA, MO, TRWS
INT19A FA npn, DP, si 1.8 0.0103 | 200 | *120 *40 0.000005 | 60000 18 TRWS, CDC, AMP, AL, GI, TR
2N720A FA npn, DP, si 1.8 0.0103 | 200 | *120 *80 0.000005 | 60000 18 TRWS, CDC, GI, AMP, AL, RCA,
TR
2N870 FA npn, DP, si 1.8 0.003 | 200| 60 - *75 0.000004 | 80000 18 cDC, GI, AMP, AL
N871 FA npn, DP, si 1.8 0.0103 | 200 | 60 - *130 0.000004 | 100000 18 %%%, ﬁ:\ AMP, AL,
2N910 FA npn, DP, i 1.8 0.0103 | 200 | 60 - 140 0.000005 | *80000 18 TRWS, CDC, AL
P7
2N911 FA npn, DP,si 1.8 0.0103 | 200 | 60 - 70 0.000005 | *70000 18 TRWS, CDC, AL
2N912 FA npn,DP,si 1.8 0.0103 | 200 | 60 - 45 0.000005 | *60000 18 TRWS, CDC, AL
2N696 FA npn, DD, si 2 0.0133 | 175 | *60 | - *40 0.00001 | - 5 TRWS, TR, GI, AMP, CDC, NA
NG97 FA npn, DD, si 2 0.0133 | 175 *60 | - *75 0.00001 | - 5 TRWS, MO, TR, GI, AMP, CDC,
NG99 FA npn, DD, si 2 0.0133 [ 175 | *120 | - *80 0.00001 | - 5 TRWS, SY, TR, GI, AMP, CDC,
(see pages 4-9 for explanation of company abbreviations.)
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Power (continued)

MAX. RATINGS CHARACTERISTICS
Veeo *||C(J f
c T * h CEO o Package
index]  Type P 4 1" | Yegol i e S tIcEX 8 el [
Key No. Mtr. Type (W) W/rE (°c) V) (A) EE (mA) (kHz) (T0-) Remarks
IN1131 FA pnp,DD, si 2 00133 | 175 | 35 0.6 *30 0.00001 | *70000 5 KSC, MO
N1132 FA pnp,DD; i 2 00133 [ 175| 35 | 06 *45 0.00001 | *90000 5 KSC, MO
N1252 FA npn, DD, si 2 0.0133 [ 175 | *30 - *35 0.0001 *80000 5 SY, TR, NA
2N1253 FA npn, DD, si 2 TRk Pyl Pl s *45 0.0001 “110000 | 5
P8 | ania20 FA npn, DD, si 2 0.0133 | 175| *60 [ - *700 0.00001 | 100000 | 5 lewi,Mch, MO, TR, Gl,
NA,
N1837 TRWS| npn,PL,si 2 013 175 | *80 | 050 | *40-120 | .0005 4500 5 cDC
2N1838 TRWS|  npn,PL,si 2 013 175 | *45 | 050 | *40-15 | .0015 2300 5 CcDC
2N1839 TRWS|  npn,PL,si 2 013 175 | *45 | 050 [ *12-50 .0015 3500 5 cbC
2N1840 TRWS| npn,PL,si 2 013 175 | *25 | 050 | *10-100 | 0.30 2000 5 coc
2N1983 FA npn, DD, si 2 0.016 | 150 | 25 e 100 0.001 30000 5 AMP, ETC, AL
2N1984 FA npn, DD, si 2 0.06 | 150 [ 25 4 80 0.001 30000 5 AMP, ETC, AL
2N1985 FA npn, DP, si ? 0.06 | 150 | 25 = 60 0.001 30000 5 AMP, ETC, AL
s 2N1986 FA npn, DD, si 2 0.016 | 150 | 25 = 150 0.001 50000 5 Gl, AMP, ETC, AL
2N1987 FA npn, DD, si 2 0.06 | 150 | 25 = 50 0.001 50000 5 Gl, AMP, ETC, AL
2N1988 FA npn, DD, Si 2 0.016 | 150 | 45 = *75 0.001 50000 5 Gl, ETC, AL
2N1989 FA pnp, DD, i 2 0.016 | 150| 45 = *40 0.001 50000 5 STC, ETC, AL
2N1990 FA npn, DD, si 2 0.016 | 150 | *100 | 10 | *30 0.001 5 SY, GI, AMP, AL
1991 FA pnp, DD, si 2 0.06 | 150 | *30 | - *30 0.001 50000 5 KSC, TR, MO
N2303 FA pnp, DD, si 2 0.0133 | 175 | 35 - *90 0.001 70000 5 TR, MO
BFY 33 SA npn, PL,si 2.6 0.016 00| *50 | 05 | >35 .00002 80000 5
BFY 34 SA npn,PL,si 2.6 0.016 00| *75 | 05 *40-120 | .00001 80000 5
BFY 46 SA npn, PL,si 26 0.016 | 200 | 50 0.5 100-300 | .00001 100,000 | 5
p1o | BFY 12 SA npn,EPPLsi| 26 0.016 200 | 40 0,5 33-170 .00002 180,000 5
2N1335 TRWS|  pnp,PL,si 2.8 019 175 [ *120 | 030 | *10-15 | 0.001 = 5
N1336 TRWS| npn,PL,si 2.8 019 175 | *120 [ 030 | *10-150 | 0.001 - 5
N1337 TRWS| npn,PL,si 2.8 019 175 | *120 [ 030 | *10-150 | 0.001 = 5
N1338 TRWS|  npn,PL,si 2.8 019 175 | *80 | 030 | *10-15 | 0.001 L 5
2N1339 TRWS| npn,PL,si 2.8 019 175 | *120 [ 030 | *10-150 | 0.001 = 5
N1340 TRWS| npn,PL,si 2.8 019 175 | *120 [ 030 | *10-150 | 0.001 - 5
2N1341 TRWS| pn,PL,si 2.8 019 175 | *120 | 030 | *10-150 | 0.001 = 5
IN1342 TRWS| npn,PL,si 2.8 019 175 | *150 [ 030 | *12 0.01 = 5
N1409 TRWS| npn,PL,si 2.8 0187 175 | *30 | 050 | *1545 0.010 5000 5 Gl
Sy N1410 TRWS|  npn,PL,si 2.8 0187 175 | *45 | 050 | *30-90 | 0.010 2500 5 al
IN2192A GE npn,si 2.8 016 00| 40 1 100-300 | 0.01 130000 5 CDC, GI, MO, FA, NA, AL
IN2193A GE npn, PE, si 2.8 016 00| 50 1 40-120 1 = 5 CDC, FA, GI, MO, NA, AL
IN2194A GE npn,PE,si 2.8 016 00| 40 1 *20-60 1 = 5 CDC, FA, GI, MO, NA, AL
IN2195A GE npn, PE, si 2.8 016 00| 25 1 20 01 130000 5 CDC, FA, GI, MO, AL
N2243A GE | npn,PE,si 2.8 016 200 | 80 1 *40-120 | 0.1 = 5 cbe
2N698 FA npn,DP, si 3 0.0172 | 200 | 60 - *40 0.000005 | - 5 TRWS, TR, GI, AMP, CDC
N1206 TR npn,PL,si 3 025 175 | 60 .15 *20-80 0.001 10,000 5 Tl
aN1207 TR npn,PL,si 3 025 75| 125 | .15 *20-80 0.001 10,000 5 Tl
N1505 TRWS|  npn,PL,si 3 175 175 | *50 | 05 *7-100 .05 20000 5 NUC
IN1506 TRWS|  npn,PL,si 3 175 175 [ *60 [ 05 *10-100 | .01 20000 5 NUC
STC, RCA, NA
P12
aN1561 MO pnp,DM, ge 3 0.04 00| 25 25 10 0.01 *500 -
IN1562 MO pp, DM, ge 3 0.04 100 | 25 .25 9 0.01 *450 =
1613 FA npn, DP, si 3 0.072 | 20| *15 | - *80 0.0000003 80000 5 TRWS, CDC, MO, TR, GI, AMP,
AL, RCA
2N1692 MO pnp,DM, ge 3 0.04 00| 25 25 10 0.01 *500
IN1693 MO pnp, DM, ge 3 0.04 100 [ 0.04 | .25 9 0.01 50 -
NI711 FA npn, DT, si 3 0.0172 | 20| *75 | - *130 0.0000003 100000 | 5 TRWS, CDC, MO, TR, GI, AMP,
2N1893A TRWS| npn,PL,si 3 017 200 | *140 | 050 | *40-120 | .0001 3000 5 Gl, TR, NA
s N1973 FA npn, DP, si 3 0.00456| 200 | 60 = 140 0.000005 | 80000 5 TRWS, AMP, TR
N1974 FA npn, DP, si 3 00172 | 200 | 60 = 70 0.000005 | 70000 5 AL, TRWS, AWP, TR
N1975 FA npn, DP, Si 3 0.072 | 200 | 60 = 45 0.000005 | 60000 5 TRWS, AMP, TR
IN2049 FA npn, DP, si 3 0.0072 | 200 | *75 | - *130 0.000004 | 86000 5 AL
3T RCA | pnp,DJ,ge 3 0.1 85 | *-100 3 = 0.2 - 3
N1506A TRWS| npn,PL,si 35 200 200 0 | 05 *10-100 | .0005 20000 5 VEC
- SP10800 FA npn,DP, i 3.5 200 00| 45 x *60-600 | 010 = 89 Dual npn
2N497 Tl npn, TD, si 4 0.0228 [ 200 | 60 1 *12-36 0.01 *20 5 TRWS
2N498 Tl npn, TD, si 4 0.0228 | 200 | 100 | 1 *12-36 0.01 *20 5 TRWS
2N656 Tl npn, i 4 0.0228 | 200 | 60 - *30 0.010 = - TRWS, FA, TR, AMP, CDC, STC,
SSP
P14
2N657 Tl npn,si 4 0.0228 | 200| 100 | - *30 0.010 = E TRWS, FA, TR, AMP, CDC, STC
2N1445 Tl npn, TD, si 4 0.0228 | 200 | 120 1 *20-80 0.01 *20 5
2N1943 Tl npn, TD, si 4 0.0228 | 200 | 60 1 *30-90 0.01 *20 5
2N2657 SOL | npnsi 4 04 200 | *80 5.0 *40-120 [ 100 20000 5 TI, AWP, SSP
2N2658 SOL | npnsi 4 04 200 | *100 | 5.0 *40-120 | 0001 20000 5 TI, AMP, SSP
(see pages 4-9 for explanation of company abbreviations.)
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Power (continued)

MAX. RATINGS CHARACTERISTICS
v Jco ;
Cross T. *VCEO | hge Iceo :;e Package
Index | Type P 3 i ceo | " tICEX T | Outline
Key No. Mér. Type (W) " pant octht Mol C o T SEESTE T2 W 16T/ N FE (mA) (kHz) [ (T0-) Remarks
2N3469 SoL npn,si 4 04 200 35 5 *100 .0001 *20,000 5
40264 RCA npn,si 4 0.2 150 300 0.1 *60 0.1 5 -
NPC 514 NUC npn,si 4 - - *300 | 0.2 *30 0.1 - -
2N497A GE npn,si 5 200 60 1 12-36 .010 15,000 5 SSP, TR, Tl
2N498A GE npn,si 5 .0286 200 100 1 12-36 .01 15,000 5 TR, SSP, Tl
P15
2N656A GE npn,si 5 .0286 200 60 1 30-90 .010 15,000 5 TR, SSP, TI
2N657A GE npn,si 5 0286 200 100 1 30-90 .01 15,000 5 TR, SSP, Tl
2N699B FA npn, DD, si 5 0.0286 200 80 - *80 0.3 - 5 Gl, TRWS
2N1067 - npn,si 5 0.33 175 *60 b *15-75 i) 10 8 STC
2N1479 RCA npn,si 5 0286 200 40 1.5 *20-60 .01 50 5 STC, TR
2N1480 RCA npn,si 5 0286 200 55 1.5 *20-60 .01 50 5 STC, TR
2N1481 RCA npn,si 5 0286 200 40 115 *35-100 .01 50 5 STC, TR
2N1482 RCA npn,si 5 0286 200 55 L5 *35-100 .01 50 5 STC, TR
2N1615 TR npn,PL,si 5 045 175 100 2 *25 .002 2,000 5 cDC
4 2N1700 RCA npn 5 0286 200 40 1 *20-80 075 40 5 STC, TR, TI
2N2017 GE npn,si 5 0285 200 60 1 *15-200 0.01 - 5 cDc, TR
2N2282 BE pnp,ge 5 0.066 110 30 3 20 - - 37
2N2283 BE pnp,ge 5 0.066 110 60 3 20 100 - 37
2N2284 BE pnp,ge 5 0.066 110 100 3 *20 100 - 37
2N2270 RCA npn,si 5 0286 200 45 1 *50-200 50 1000 5 cDC, GI, TR, NA
IN2297 FA npn, PE, si 5 0. 0286 200 35 1.0 *50 0.2 90000 5 TR, NA
2N2350A GE npn,PE,si 5 0285 200 25 1 *20 0.1 - 46
2N2351A GE npn,PE,si 5 0285 200 50 1 *40-120 1 - 46 NA
2N2352A GE npn,PE,si 5 0285 200 40 1 20-60 1 - 46 NA
2N2353A GE npn,PE,si 5 0285 200 25 1 *20 1 - 46 NA
P17
2N2364A GE npn,PE,si 5 0285 200 80 1 *40-120 .0001 - 46
2N2726 GE npn,si 5 0266 200 *200 1 *30-90 .01 - < Tl
2N2727 GE npn,si 5 .0266 200 *200 |1 *75-150 .01 - 5 Tl
2N2890 FA npn,PE,si 5 0.0286 200 80 - 55 0.000002 | *50000 5
2N2891 FA npn,PE,si 5 0.0286 200 80 - *80 0.000002 | *50000 5
2N3016 BE - 5 - - *100 | 2.5 *60-150 0.001 - 5
2N3056 FA npn,DPE,si 5 .286 200 *100 1 *120 .010 80,000 46
2N3056A FA npn,DPE,si 5 .286 200 *140 1 *120 .010 200MHz | 46
2N3057 FA npn,DPE si 5 .286 200 *100 1 *300 .010 100MHz | 46
2N3057A FA npn,DPE,si 5 .286 200 *140 | 1 *300 .010 200 MHz | 46
P18
2N3114 FA npn,DP,si 5 0.0286 200 150 - *60 0.3 *54000 5 MO, TRWS
2N3374 VEC npn,PE, si 5 .286 200 80 5 2.9 .00001 - 5
2N3439 RCA npn,si 5 0.33 200 350 1 *40-160 *0.02 - 5
2N3440 RCA npn,si 5 0.33 200 250 )| *40-160 *0,05 - 5
2N3660 TR pnp,si 5 0.028 200 30 2 50 0.00001 30Mc 5
2N3661 TR pnp,si 5 0.028 200 50 2 50 0.00001 30Mc 5
2N3665 TR npn,si 5 0.028 200 80 1 *80 0.00005 60Mc 5
2N3665 FA npn,DPE,si 5 .0286 200 *120 1 *120 150 60,000 5
2N 3666 FA npn,DPE,si 3 .0286 200 *120 1 *300 150 60,000 5
S 2N3699 MO pnp, AE, si 5 0.0286 | 200 60 3 *35-150 0.001 *60MHz | 5
2N3731 RCA pnp,DJ,ge 5 0.16 85 *-320 | 10 - 0.2 - 3
2N3916 FA npn,DP,si 5 .040 150 150 10 *150 - 50,000 5
40309 RCA npn, si g 0.028 200 18 0.7 *70-350 | 250 *100 MHz| 5
40311 RCA npn, si 5 0.028 200 30 0.7 *70-350 | 250 *100 MHz| 5
40314 RCA npn,si 5 0.028 200 40 0.7 *70-350 | 250 *100 MHz[ 5
40315 RCA npn, si 5 0.028 200 35 0.7 *70-350 | 250 *100 MHz| 5
40317 RCA npn,si 5 0.028 200 40 0.7 *40-200 | 250 - 5
40319 RCA pnp,si 5 0.028 200 -40 -0.7 *35-200 250 *100 MHz| 5
40320 RCA npn,si 5 0,028 200 40 0.7 *40-200 | 250 - 5
5 40321 RCA npn,si 9 0.028 200 - 1 *25-200 | 0.1 - 5 Vcer =300
40323 RCA npn, si 5 0.028 200 18 0.7 *70-350 | 250 *100 MHz| 5
40326 RCA npn,si 5 0.028 200 40 0.7 *40-200 | 250 - 5
40327 RCA npn, si 5 0.028 200 - 1 *40-250 | 0.005 - 5 lcer =300
40347 RCA npn,si 5 0.028 200 40 1 *20-80 0.001 - 5
40348 RCA npn,si i 0.028 200 65 1 *30-100 0.001 - 5
40360 RCA npn, si 5 0.028 200 70 0.7 *40-200 | 0.001 *100 MHz| 5
40361 RCA npn,si 5 0.028 200 70 0.7 *70-350 | - *100 MHz| 5 lcer = 0.001 mA
40362 RCA pnp,si 3 0.028 200 =170 -0.7 | *35-200 | - *100 MHz| 5 lcer=0.001 mA
40367 RCA npn, si 5 0.028 200 55 1.5 *35-100 | 0.004 - 5
PT3500 TRWS | - 5 0.03 200 40 0.5 10-80 0.1 - 39
P21
402501 RCA npn,si 5.8 0.033 200 40 4 825100 - 111 *1000 66 free air heat radiator
40375 RCA npn,si 5.8 0.033 200 50 10(peak) *50-200 | *5 *60 MHz 66 free air heat radiator
2N3719 MO pnp,AE,si 6 034 200 40 3 *25-180 .01 *60000 5
2N3720 MO pnp,AE,si 6 034 200 60 3 *25-180 .01 *60000 5
0C30 AMP pnp,PADT, ge 6.7 - 75 *16 1.4 *36 012 - - Special AF Power

(see pages 4-9 for explanation of company abbreviations.)
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MAX. RATINGS CHARACTERISTICS
v *|Ico fae

Cross T *VCEO I hfe CEO *f Package

Index | Type ke J CBO c *h flcex T Outline

Key No. Mir. Type ) w/°c | (o) | (V) | (A) FE (mA) (kHz) | (T0-) Remarks
2N326 SY npn,AL,ge 1 - 85 *35 2 *15-60 ] 0.15 3
2N1183 RCA pnp,ge 15 0.1 100 20 3 *20-60 25 10 8
2N1183A RCA pnp,ge 25 0.1 100 30 3 *20-60 29 10 8
2N1183B RCA pnp,ge 1.5 0.1 100 40 3 *20-60 25 10 8

&) 2N1184 RCA pnp,ge 75 0.1 100 20 3 *40-120 .25 10 8
2N1184A RCA pnp,si 1.5 0.1 100 30 3 *40-120 25 10 8
2N1184B RCA pnp,ge 1.5 0.1 100 40 3 *40-120 225) 10 8
2N4077 AMP npn,ge 1.5 0.12 90 #32 1.0 *150 025 *1.0 -
2N4078 AMP pnp, ge 8.0 0.13 90 *32 1.0 *150 .018 *1.0 -
2N122 Tl npn,si 8.75 0.07 150 *120 0.14 *3 0.01 - -
2N2631 RCA npn,si 8.75 05 200 60 1.5 *50-250 0.0001 1500 39 VEC, TI
2N2881 STC pnp 8.75 05 200 60 2 *20-60 - - 5 CT
2N2882 STC pnp 8.75 05 200 100 2 *20-60 - - 5 CT
2N2911 STC. npn 8.75 05 200 125 3 *20-60 - - 5

gk V-600 VEC npn,PE,si 8.75 050 200 60 155 - .000005 - 4
V-601 VEC npn,PE si 8.75 050 200 60 1.5 - .001 - 5
V-602 VEC npn,PE,si 8.75 050 200 40 1.5 - .001 - 5
2N1068 npn,si 10 067 175 *60 1.5 *15-15 b 10 8 STC, KSC
N1714 Tl npn,si 10 0.134 175 60 1 *20 1 - - SSP
2N1715 Tl npn,si 10 0.134 175 100 1 *20 1 - - AMP, BE, SSP
2N1716 Tl npn,si 10 0.134 175 60 1 *40 1 - - SSP
IN1T1T7 Tl npn,si 10 0.134 175 100 | *40 1 - - SSP
2N1718 Tl npn,si 10 0.134 175 60 1 *20 1 - - SSP
2N1719 Tl npn,si 10 0.134 175 100 1 *20 1 - - SSP

B 2N1720 Tl npn,si 10 0.134 175 60 1 *40 1 - - SSP

2

2N1721 Tl npn,si 10 0.134 175 100 1 *40 1 - - SSP
2N2017 BE - 10 - - *100 5 *30 - - 1 tMT-27, TI
2N2067 ITT pnp,AJ,ge 10 - 100 *40 3.0 - - 7 i tMS7, KSC
2N20678B IR pnp,AJ ge 10 - 100 *40 3.0 - - 7 t tMS7, KSC
2N2067G ITT pnp,AJ,ge 10 - 100 *40 3.0 - - 7 t tMS7, KSC
2N2067-0 ITT pnp,AJ ge 10 - 100 *40 3.0 - - 1 1 1MS7, KSC
2N2067W ITT pnp,AJ ,ge 10 - 100 *40 3.0 - - 7 ¥ 1MS7, KSC
2N2068 ITT pnp,AJ,ge 10 - 100 *80 3.0 - - 7 t tMS7, KSC
2N2068-0 ITT pnp,AJ ge 10 - 100 *80 3.0 - - 7 ) tMS7, KSC

B 2N2068G ITT pnp,AJ,ge 10 - 100 *80 3.0 - - 7 o] 1MS7, KSC
2N3418 TI npn, EP, si 10 0.133 175 60 5 *20-60 0. 00003 *40 5
2N3419 Tl npn, EP, si 10 0.133 175 80 5 *20-60 0. 00003 *40 3
2N3420 Tl npn, EP, si 10 0.133 175 60 5 *40-120 0.00003 *40 5
2N3421 Tl npn, EP, si 10 0.133 175 80 5 *40-120 0.00003 *40 5
2N3730 RCA pnp,DJ,ge 10 0.33 85 *200 -3A - 0.2 - 3
2N4041 TRWS | - 10 0.06 200 40 0.5 | 10-80 0.2 - - MT59 package
40256 RCA npn,si 10 0.066 200 350 1 *40-60 *0.05 - -
40255 RCA npn, si 10 0. 066 200 250 1 *40-160 *20 - 5
TIP14 Tl npn,EP,si 10 133 150 60 1 *30-150 .08 10,000 - Tab-Pac

P 2% 2N301 RCA pnp,AJ,ge 11 - 85 *40 3 *70 3 - 8 DE, KSC, BE, ITT, LAN
2N301A RCA pnp,AJ,ge 11 - 85 60 3 *70 3 - 3 DE, KSC, BE, ITT
VX -3375 VEC npn,PE,si 11.6 - 200 40 15 - *0.1 *600,000| -
2N3212 DE ge 12 i 110 80 5 *30-90 1 30 37
2N3213 DE pnp,AD,ge 12 7 110 60 5 30-90 1 30 37
2N3214 DE pnp,AD,ge 12 /] 110 40 5 *30-90 1 30 37
2N3215 DE pnp,AD,ge 12 7 110 30 5 *30-90 1 .30 37
IN2147 RCA pnp, DR, ge 12.5 - 100 *60 5 *100 1 4000 3 LAN
2N2148 RCA pnp, DR, ge 12.5 - 100 275 5 *100 1 3009 3 LAN
40022 RCA pnp, AJ,ge 12.5 0.66 100 232 ) *70 1 *300 3

o 40050 RCA pnp,AD, ge 12.5 0.66 100 *40 5 90 max. 0.5 500 3
40051 RCA pnp,AD, ge 12.5 0.66 100 *50 5 90 max. 0.5 500 3
40254 RCA pnp,AJ, ge 12.5 0.66 100 32 5 *70 3 *300 3
2N1709 TRWS | npn,PL,si 15 0.1 175 S5 2.0 *7.5-75 0.01 2000 8 NUC
2N1710 TRWS | npn,PL,si 15 0.1 175 *60 2 *1.5-75 0.05 1600 8 NUC
2N2196 GE npn,si 15 .0667 200 *80 1 *30-90 .075 - - Special Heat Sink
2N2197 GE npn,si 15 66.7 175 *80 1 *200 - - -
2N2201 GE npn,si 15 067 175 100 1 *30-90 .05 15000 -
2N2202 GE npn,si 15 067 175 100 1 30-90 .05 15000 -
2N2203 GE npn,si 15 .067 175 100 1 30-90 .05 15000 -
2N2204 GE npn,si 15 .067 175 100 1 30-90 .05 15000 -

P28
2N2239 GE npn,si 15 120 200 *60 1 *30-200 10 - 5 Special Heat Sink
2N2611 GE npn,si 15 .067 175 100 1 12-36 .05 15000 -
2N2781 TRWS | npn,PL,si 15 0.1 175 *75 2 *7.5-75 0.50 1870 8
2N2782 TRWS | npn,PL,si 15 0.1 175 *100 % *7.5-75 0.50 1870 8
2N2783 TRWS | npn,PL,si 15 0.1 175 *100 2 *7.5-75 0.01 1870 8
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MAX. RATINGS CHARACTERISTICS
v ) ;

Cross P T. *VCEO | "fe ICEO :;' Package

Index | Type < o J CBO | 'c *h tlcgx T Outline

Key No. Mir. Type (W) w/°c | (oc) v) (A) FE (mA) (kHz) (T0-) Remarks
2N2874 TRWS | npn,PL,si 15 0.1 175 *75 2 #7.5-75 0.01 1870 8
2N2987 Tl npn, P, si 15 0.15 200 80 i *25-15 0.000025 | *30 5
2N2988 Tl npn, P, si 15 0.15 200 100 1 *25-15 . 000025 *30 5
2N2989 Tl npn, P, si 15 0.15 200 80 1 *60-120 0.000025 | *30 5
2N2990 Tl npn, P, si 15 0.15 200 100 1 *60-120 . 000025 *30 5

P29
2N2991 Tl npn, P, si 15 0.15 200 80 1 *25-75 .000025 *30 1 T1MT 13
2N2992 Tl npn,P,si 15 0.15 200 100 1 *28-75 . 000025 *30 tt HHMT 13
2N2993 Tl npn, P, si 15 0.15 200 80 1 *60-120 . 000025 *30 tt HMT 13
2N2994 Tl npn,P,si 15 0.1 200 100 1 *60-120|  0.000025 | *30 tt HMT 13
2N2995 GE npn,si 15 0.0667 175 100 1 *90 0.01 - -
2N3919 FA npn,DPE si 15 .200 150 *120 10 120 - 80,000 3
2N3920 FA npn,DPE,si 15 .200 150 *120 | 10 300 - 80,000 3
2N4000 Tl npn,EP,si 15 0.15 200 80 1 30-120 0.002 40,000 5
2N4001 Tl npn,EP,si 15 0.15 200 100 1 40-120 0.002 40,000 5,

b BD109 SA npn,PE, si 15 0.15 175 40 2 20...120  0.0001 50,000 - SOT -9 package
2N2525 TRWS | npn,PL,si 16 & .091 200 *100 1 *>10 - 10000 -
2N2835 AMP pnp,AJ ge 16 0.25 90 32 1 *30 - 10 - Special
2N4040 TRWS | - 17.5 0.1 200 40 1.0 10-80 2 - - MT59 package
V-610 VEC npn,PE,si 17.5 .100 200 60 2.5 - .000005 - -
V-611 VEC npn,PE,si 17.5 .100 200 60 2.5 - .001 - -
V-612 VEC npn,PE, si 17.5 .100 200 40 2.5 - .001 - -
2N156 KSC pnp,ge 20 .333 100 *30 3 *25 1.0 4.0 13
2N158 KSC pnp,ge 20 333 100 *60 3 21 1.0 4.0 13
2N158A KSC pnp,ge 20 .333 100 *80 3 *21 1.0 4.0 13

gt 2N1042 Tl pnp,ge 20 0.267 100 | *40 3.5 *20 0.125 - - SY, KSC, BE
2N1043 Tl pnp,ge 20 0,267 100 *60 3.5 *20 0.125 - - SY, KSC, BE
2N1044 Tl pnp,ge 20 0.267 100 *80 3.5 *20 0.125 - - ‘SY, KSC, BE
2N1045 Tl pnp,ge 20 0.267 100 *100 | 3.5 *20 0.125 - - KSC, BE
2N2552 Tl pnp,ge 20 0.267 100 *40 3 18 0.125 - - KSC, BE
2N2553 Tl pnp, ge 20 0.267 100 *60 3 18 0.125 - - BE
2N2554 Tl pnp,ge 20 0.267 100 *80 3 18 0.125 - - KSC, BE
2N2555 Tl pnp,ge 20 0.267 100 *100 | 3 18 0.125 - - KSC, BE
2N2556 Tl pnp,ge 20 0.267 100 *40 3 18 0.125 - - KSC, SY, BE
2N2557 Tl pnp,ge 20 0.267 100 *60 3 18 0.125 - - KSC, SY, BE
2N2558 Tl pnp,ge 20 0.267 100 *80 3 18 0.125 - - KSC, SY, BE

P32
2N2559 Tl pnp,ge 20 0.267 100 *100 3 18 0.125 - - KSC, SY, BE
2N2560 Tl pnp,ge 20 0.267 100 *40 3.5 25 0.125 - - KSC, BE, NA
2N2561 Tl pnp,ge 20 0.267 100 *60 30 25 0.125 - - KSC, BE
2N2562 Tl pnp,ge 20 0.267 100 *80 35 25 0.125 - - KSC, BE
2N2563 Tl pnp,ge 20 0.267 100 *100 | 3.5 25 0.125 - - KSC, BE
IN2697 SOL npn, si 20 0.2 200 *80 5.0 *40-120 .0001 20000 -
2N2698 SOL npn, si 20 0.2 200 *100 5.0 *40-120 .0001 20000 -
2N2875 TR pnp,PLE,si 20 14 175 50 2 *15-60 .001 - =
2N3738 MO npn,si 20 133 175 225 .250 *40-120 0.1 *15000 66
2N3739 MO npn,si 20 133 175 300 250 *40-120 0.1 *15000! 66

P 33
2N3766 MO npn,si 20 133 175 60 1 *40-160 0.1 *15000 66
2N3767 MO npn,si 20 .133 175 80 1 *40-160 0.1 *15000 66
2N3917 FA npn,DPE si 20 5 150 40 10 10 .00001 *2500 3
KM7007 KSC pnp,AJ,ge 20 - 100 30 3.0 - - 6 i MS-7
KM7008 KSC pnp,AJ,ge 20 - 100 60 3.0 - - 6 i tMS-7
KM7009 KSC pnp,AJ,ge 20 - 100 80 3.0 - - 6 t tMS-7
KM7010 KSC pnp,AJ,ge 20 - 100 100 3.0 - - 6 t tMS-7
2N234A BE pnp,ge 25 0.5 90 25 3 - - - 3 KSC
2N235A BE pnp,ge 25 0.5 90 *50 3 - 7 - 3 KSC, ITT

5 2N2358 BE pnp,ge 25 0.5 90 *50 3 - - - 3 T

P
2N285A BE ge,PNP 25 0.5 95 - 3 - - - 3
2N285B BE pnp,ge 25 0.5 95 - 3 - - - 3
2N399 BE - 25 - - - 3 *34-40 - - 3 KSC
2N401 BE - 25 - - - 3 31-36 - - 3 KSC
2N418 BE - 25 - - - 5 *40 - - 3 KSC, ITT
2N419 BE - 25 - - - 3 35 - - 3 KSC
2N420 BE - 25 - - - 5 *40 - - 3 ITT
2N420A BE - 25 - - - 5 *40 - - 3
2N1218 sY npn,AL,ge 25 - 100 *45 3 *40-160 3 7 3
2N1483 RCA npn,si 25 .143 200 40 3 *20-60 .015 40 8 STC

P35 :
2N1484 RCA npn,si 25 .143 200 55 3 *20-60 015 40 8 STC
2N1485 RCA npn,si 25 .143 200 40 3 *35-100 .015 40 8 STC
2N1486 RCA npn,si 25 .143 200 55 3 35-100 .015 40 8 STC
2N2308 STC npn 25 .143 200 80 3 *20-60 .250 - 8 STC
2N2887 TRWS | npn,PL,si 25 .143 200 *100 1.2 *15-80 - 5000 - MO

(see pages 4-9 for explanation of company abbreviations.)
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Analyzes both power and signal types at specified
voltages and currents.

Input Current

Continuously adjustable current — up to 30 amp b
collector. Voltage control for transistor supply elec- Carrent
trodes. '

iceo, lco 0-6 Ma,"o~soo
{lcho): ua, 0-60 ua, 0-6

: ua.
Great flexibility allows plotting of transistor characteristic curves along with 3:;{:;:9: G120V D60V,
setting up nearly any type of transistor test. Input bias reversing switch gives oBY. 037, =
added versatility. Emitter or 012V, 0-1.2 V.
Base Voltage:

TESTS: DC Beta Test « AC Beta Test * ICEO Leakage Test ¢« ICO Leakage Tetrode: 30 Loalitie
Test « IEO Leakage Test * Zener Diode Test ¢ Punch Through Test - . Shipaing Wi
Saturation Test + Floating Potential Test « Alpha Test + Diode and Rectifier _ MODEL 3490-A | Suggested
U.S.A. User Net
Tests < SCR Tests ; , $400.00

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO




Power (continued)

MAX. RATINGS CHARACTERISTICS
v o ;
Cross T *VCEO | "fe ICEO *‘;e Package
Index |  Type Pe ¢ j cso| ", tICEX T | Outline
Key No. Mfr. Type (W) Wi € (oc) v) (A) FE (mA) (kHz) (T0-) Remarks
2N3018 BE - 25 - - *100 10 *40 = SR * *MT10A
2N3021 MO pnp,AE,si 25 1.67 175 30 3 *20-60 - 100,000 3
2N3022 MO pnp,AE si 25 1.67 175 45 3 *20-60 - 100,000 3
2N3023 MO pnp,AE si 25 1.67 175 60 3 *20-60 - 100,000 3
b 2N3024 MO pnp,AE,si 25 1.67 175 30 . 3 *50-180 - 100,000 i
2N3025 MO pnp,AE si 25 1.67 175 45 3 *50-180 - 100,000 3
2N3026 MO pnp,AE si i 1.67 175 60 3 *50-180 - 100,000 3
2N3230 RCA npn,si 25 0.143 200 60 7 *S,ggg - 0.1 - - Darlington™Type, Tl
20,
2N3231 RCA npn, si 25 0.143 200 80 7 *2,000 - 0.1 - Darlington Type, T!
20,000
IN3441 RCA npn, si 25 0.143 200 140 3 *20-80 5 - 66
2N3740 MO pnp,si 25 .143 200 60 1 *30-100 0.1 *4000 66
2N3741 MO pnp,si 25 .143 200 80 I *30-100 0.1 *4000 66
2N3836 Tl npn,EP,si 25 143 200 60 I/ *2 K20 K| 0.01 40,000 - Darlington
P37 1 ansssr TI npn EP,si 25 143 200 | 80 7 2 K20K| 001 20,000 | - Darlington
40368 RCA npn, si 25 0.143 200 55 3 *35-100 0.009 - 8
PT5%94 TRWS - 25 143 200 40 2.0 10-80 2.0 3.0 - MT59 package
TIL56 Tl pnp,ge 25 33 100 30 3 *25-75 .65 6 -
TI158 TI pnp,ge 25 33 100 60 3 *25-75 .65 6 -
TI539 Tl pnp, ge 25 33 100 60 3.5 *30-75 1 6 -
TI540 Tl pnp,ge 25 33 100 60 3.5 *30-75 1 6 -
V-800 VEC npn,PL,si 25 142 200 140 - - .750 - -
2N1755 ITT - 28 - 95 25 8 30 1 15 - KSC
2N1756 ITT - 28 - 95 40 3 30 1 15 - KSC
P38
2N1757 1T1 - 28 - 95 55 3 30 1 15 - KSC
2N1758 PR - 28 - 95 65 3 30 1 15 - KSC
2N1759 ITT - 28 - 95 25 3 60 1 15 - KSC
2N1760 ITT - 28 - 95 40 3 60 1 15 - KSC
2N1761 ITT - 28 - 95 55 3 60 1 15 - KSC
2N1762 LR - 28 - 95 65 3 60 1 15 - KSC
KM7000 KSC pnp,AJ,ge 28 - 100 *60 3.0 - - 10 t tMS-7
KM7001 KSC pnp,AJ,ge 28 - 100 *100 3.0 150 - 9 t tMS-7
KM7002 KSC pnp,AJ,ge 28 - 100 80 3.0 - - - % tMS-7
40250 RCA npn, si 29 0.194 200 40 4 *25-100 it - 66
o 40310 RCA npn, si 29 0.16 200 35 4 *20-120 0.01 *750 66
40312 RCA npn,si 29 0.16 200 - 4 *20-120 | 0.01 *750 66 Veer =60
40316 RCA npn, si 29 0.16 200 40 4 *20-120 0.01 *750 66
40324 RCA npn,si 29 0.16 200 35 4 *20-120 0.01 *750 66
2N1978 FA npn,DP,si 30 0.172 200 *60 - *30 .01 *50000 -
2N2150 Tl npn, TD, si 30 0.4 175 80 2 *20-60 0.01 *20 21
2N2151 Tl npn, TD, si 30 0.4 175 80 2 *40-120 0.01 *20 it TTMT 21
2N2869 RCA pnp,AJ,ge 30 - 100 *60 10 *90 0.5 - 3 LAN
2N2870 RCA pnp,A, ge 30 - 100 50 10 *90 0.5 450 3 LAN
S 2N2877 SOL npn,si 30 0.3 200 *80 5 *20-60 0001 30000 - Tl, SSP
2N2878 SoL npn,si 30 =03 200 *80 5 *40-120 .0001 50000 - Tl, SSP
2N2879 SOL npn,si 30 0.3 200 *100 5 *20-60 .0001 30000 - TI, SSP
2N2880 SOL npn, si 30 0.3 200 *100 5 *40-120 .0001 50000 - Tl, SSP
2N2892 FA npn,PE,si 30 - 200 80 - £55 .0002 *50000 - AMP
2N2893 FA npn,PE,si 30 - 200 80 - *80 0.0002 *50000 - AMP
2N3220 GE npn,si 30 0.4 175 80 2 80 0.1 - - Tl
2N3221 GE npn,si 30 0.4 175 80 2 160 0.1 - - Tl
2N3222 GE npn, si 30 0.4 175 60 2 8’ 0.1 - - Tl
2N3744 SoL npn,si 30 3 200 *60 5 *20-60 .0001 *30,000 - hex isolated col.
2N3745 SoL npn,si 30 3 200 *80 3 *20-60 .0001 *30,000 = hex isolated col.
P 41
2N3746 SOL npn, si 30 23 200 *100 5 *20-60 .0001 *30,000 - hex isolated col.
2N3747 SOL npn,si 30 =] 200 *60 5 *40-120 .0001 *40,000 - hex isolated col.
2N3748 SOL npn,si 30 4 200 *80 5 *40-120 .0001 *40,000 - hex isolated col.
2N3749 SOL npn, si 30 3 200 *100 5 *40-120 .0001 *40,000 - hex isolated col.
2N3750 SOL npn,si 30 %] 200 *60 5 *100-300 .0001 *50,000 - hex isolated col.
2N3751 SoL npn,si 30 28 200 *80 5 *100-300 .0001 *50,000 - hex isolated col.
2N3752 SoL npn,si 30 3 200 *100 5 *100-300 .0001 *50,000 - hex isolated col.
2N 3850 SSP npn, TDP 30 0.4 200 *100 5 *150 .0001 *40 59
2N3851 SSP npn, TDP 30 0.4 200 *60 5 *90 .0001 *30 59
2N3852 SSP npn, TDP 30 0.4 200 *60 g *150 .0001 *40 59
P 42
2N3853 SSP npn, TDP 30 0.4 200 *60 5 *90 .0001 *30 59
2N399%6 Tl npn,EP,si 30 0.3 200 80 5 40-120 0.005 40,000 - 7/16 stud-Isol
2N3997 Tl npn, EP, si 30 0.3 200 80 5 80-240 0.005 40,000 - 7/16 stud-Isol
2N3998 Tl npn,EP,si 30 0.3 200 80 5 40-120 0.005 40,000 - 7/16 stud
2N3999 Tl npn,EPsi 30 0.3 200 80 5 80-240 0005 40,000 - 7/16 stud

62
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Power (continued)

MAX. RATINGS CHARACTERISTICS
v 2 Ico ‘

Cross T *VCEO | hfe ICE() *z;e Package

Index Type Fe J CBO c *h flcEx T Outline

Key No. Mtr. Type ) w/°C (oc) v) (A) FE (mA) (kHz). (T0-) Remarks
2N4075 FA npn,DPE,si 30 171 200 80 3 30-90 .0001 *30,000 59
2N4076 FA npn,DPE,si 30 171 200 80 3 50-150 .0001 *30,000 59
FT207A FA npn,DPE,si 30 &b 200 80 50 20 .0050 *3:5 59
FT2078B FA npn,DPE,si kil 2.1 200 80 50 20 .0050 *3500 -

" KM7011 KSC pnp,AJ,ge 30 - 100 30 5.0 - - 8 i tMS-7

P
KM7012 KSC pnp,AJ,ge 30 - 100 60 5.0 - = 8 $ tMS-7
KM7013 KSC pnp,AJ,ge 30 - 100 80 5.0 - = 8 t tMS-7
KM7014 KSC pnp,AJ,ge 30 - 100 100 5.0 - - 8 t tMS-7
KM7015 KSC pnp,AJ,ge 30 - 100 60 5.0 - - 10 1 tMS-7
KM7016 KSC pnp,AJ,ge 30 - 100 80 5.0 - - 10 t tMS-7
KM7017 KSC pnp,AJ,ge 30 - 100 100 5.0 - - 10 t tMS-7
0C26 AMP pnp,A,ge 30 3 90 32 3.5 *60 .20 150 3
2N538 SOL pnp,ge 34 0.46 100 *80 3.5 *20-50 2 200 - KSC
2N538A SOL pnp,ge 34 0.46 100 *80 30 *20-50 2 200 - KSC
2N539 SoL pnp,ge 34 0.46 100 *80 3.5 *30-75 2 200 - KSC

P 44
2N539A SOL pnp,ge 34 0.46 100 *80 3.5 *30/75 2 200 - KSC
2N540 SOL pnp,ge 34 .46 100 *80 35 *45-113 2 200 - KSC
2N540A SOL pnp,ge 34 0.46 100 *80 315 *45-113 2 200 -
2N1202 SoL pnp,ge 34 0.46 100 *80 3.5 *200 2 200 - KSC
2N1203 SOL pnp,ge 34 0.46 100 *120 3.5 *25-75 2 200 - KSC
2N1261 SoL pnp,ge 34 0.46 100 *80 35 *20-50 2 200 - KSC
2N1262 SOL pnp,ge 34 0.46 100 *80 3.5 *30-75 2 200 - KSC
2N1263 SOL pnp,ge 3 0.46 100 *80 3ih *45-113 2 200 - KSC
2N1501 SOL pnp,ge 34 0.46 100 *60 3.5 *25-100 2 200 - KSC
2N1502 SOL pnp,ge 34 0.46 100 *40 3.5 *25-100 2 200 - KSC

P 45
2N400 BE - 35 - - - 3 *30-40 - - 3 KSC
2N1011 BE pnp;ge 35 0.5 95 *80 5 *30-75 15 - 3 DE, KSC, MO, ITT
2N2836 AMP pnp,AJ,ge 35 .66 90 55 3.5 *30 sl - 3 KSC
2N3583 RCA npn, si 35 0.2 200 175 *5 40 *10 - 66
2N3584 RCA npn, si 35 0.2 200 250 o *25-100 *5 - 66
2N3585 RCA npn, si 35 0.2 200 300 9 *25-100 5 *10.000 66
2N3878 RCA npn, si 35 0.2 200 50 10(peak) *50-200 5 *60, 000 66
40313 RCA npn,si 35 0.2 200 - 2 *40-250 5 - 66 Veer =300
40318 RCA npn,si 35 0.2 200 - 2 *40(min.)| *5 - 66 Veer =300

A 40322 RCA npn,si 35 0.2 200 - 2 *40(min.}) *5 - 66 Veer =300

46

40328 RCA npn,si 35 0.2 200 - 2 *20(min.)| *5 - 66 lcer=300
40364 RCA npn, si 35 0.2 200 - 1 *35-175 - *15 66 Veer=60;lcer=0.5
2N663 DE pnp,AJ,ge 9 ? 100 25 4 *25-75 4 15 3 KSC
2N665 DE pnp,AJ,ge 315 2 100 40 5 *40-80 10 20 3 KSC, MO
2N3154 70 - ET ) - 100 25 3 60 1 1 = KSC
2N3155 ITT - 37.5 - 100 40 3 60 1 15 - KSC
2N3156 ITT - 31.5 - 100 55 3 60 1 15 - KSC
2N3157 ITT - 3.5 - 100 65 3 60 1 15 - KSC
2N3158 ITT - L5 - 100 25 3 30 1 10 - KSC

i 2N4241 AMP pnp, ge 315 0.5 100 32 5.0 *50 45 5 3
2N1047 Tl npn,si 40 0.228 200 *80 0.500| *I2 0.015 - - STC, TR
2N1047A Tl pnp,si 40 0.228 200 80 0.500( *12 0.350 - - STC, TR
2N1047B npn,si 40 0.228 200 80 0:750 .. /%12 0.050 - - Tl
2N1047C Tl npn,si 40 0.228 200 80 1 *12 0.010 - -
2N1048 Tl npn,si 40 0.228 200 *120 0.500| *12 0.015 - - STC, TR
2N1048A Tl npn,si 40 0.228 200 120 0.500( *12 0.350 - - STCYTR
2N1048B pnp,si 40 0.228 200 120 0.750| *12 0.100 - - n
2N1048C Tl npn,si 40 0.228 200 120 #2 0.010 - =
2N1049 Tl pnp, si 40 0.228 200 *80 0.500) *30 0.015 - - STC, TR
2N1049A Tl npn,si 40 0.228 200 80 0.500) *30 0.350 - - STC, TR

P48
2N1049B npn, si 40 0,228 200 80 0.750 *30 0.050 - - Tl
2N1049C Tl npn,si 40 0.228 2001 80 il *30 0.010 - -
2N1050 Tl npn,si 40 0.228 200 *120 0.500| *30 0.015 - - STC, TR
2N1050A Tl npn,si 40 0.228 200 120 0.500f *30 0.350 - - STC, TR
2N1050B npn,si 40 0.228 200 120 0.750( *30 0.100 - - STC, Tl
2N1050C Tl npn,si 40 0.228 200 120 1 *30 0.010 - -
2N1647 TR npn,PL,si 40 .267 175 *80 3 *15-45 il 3,000 - STC
2N1648 TR npn,PL,si 40 .267 175 120 3, *15-45 A 2,000 - STC
2N1649 TR npn,PL,si 40 267 175 *80 3 *30-90 ) 3,000 - STC
2N1650 TR npn,PL,si 40 .267 175 120 3 *20 1 2,000 - STC

P49
2N1690 Tl npn,si 40 0.228 200 80 500 *20 0.015 - - STC
2N1691 Tl npn,si 40 0.228 200 120 500 *20 0.015 - - STC
2N2018 TR npn,PL,si 40 .267 175 *150 2 *15 A 2,000 -
2N2019 TR npn 40 .267 175 *200 2 *15 1 2,000 -
2N2020 TR npn,PL,si 40 .267 175 *150 /4 25 ik 3,000 -

May 17, 1966
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Power (continued)

MAX. RATINGS CHARACTERISTICS
Yeeo e f

Cross X * h CEO bri Package

Index Type Pc S J VCBO IC *hfe HCEX ‘T Outline

Key No. Mfr. Type v) w/°C (oc) v) (A) EE: (mA) (kHz) (T0-) Remarks
2N2021 TR npn,PL,si 40 .267 175 *200 2 20 3 3000 -
IN2632 SOL npn, si 40 4 200 *90 5.0 *40-120 0.0001 20000 -
2N2633 SOL npn, si 40 4 200 *120 5.0 *40-120 0.0001 20000 -
IN2634 SOL npn, si 40 4 200 *150 5.0 *40-120 0.0001 20000 -
2N2828 STC npn 40 229 200 60 3 *20-60 - - * *7 Hex, TI

P 50
2N2829 STC npn 40 229 200 60 3 *20-60 - - % *% Hex, Tl
2N2902 Tl npn, TD, si 40 0.228 200 120 2 *30-90 0.25 s 57
2N3551 Tl npn, TD, si 40 0.53 175 60 12 *20-90 10 *40 -
2N4004 Tl npn,EPsi 40 0.4 200 80 20 *30-150 1 30,000 - Thin-Pac
2N4005 Tl npn,EP si 40 0.4 200| 100 20 *30-150 1 30,060 - Thin-Pac
2N3552 Tl npn, EP, si 40 0.53 175 80 12 *20-90 10 40,000 - Isol Thin-Pac
2N3851 Tl npn, EP,si 40 0.53 175 60 12 *20-90 10 40,000 - Isol Thin-Pac
PT5692 TRWS [ - 40 229 200 40 4.0 10-80 4.0 2.5 - MT59 package
2N2266 SOL pnp,ge 43 0.5 125 *100 5 *25-75 2 200 -
2N2267 SoL pnp,ge 3 0.5 125 *120 5 *25-75 g 200 -

5

il 2N2268 SOL pnp,ge 43 0.5 125 *100 8 *25-15 % 200 -
2N2269 SOL pnp,ge 43 0.5 125 *120 5 *25-75 2 200 -
2N1120 BE pnp,ge 45 0.667 95 *80 15 30-120 15 - 41 MO, ITT
2N456A Tl pnp,ge 50 0.667 100 *40 7 *40 0.5 - &) DE, BE, MO, ITT
2N457A Tl pnp,ge 50 0.667 100 *60 7 *40 0.5 - 3 DE, KSC, BE, MO, ITT
2N458A Tl pnp,ge 50 0.667 100 *80 7 *40 0.5 4 3 DE, BE, MO, ITT
2N463 +KSC| pnp,AJ,ge 50 .67 100 *60 3 *20-100 0.3 g 32 +WE Orig Reg
2N678 BE pnp,ge 50 0.66 100 *15 15 *50-100 2 - 3 KSC, TI, ITT
2N678A BE pnp,ge 50 0.66 100 25 15 *50-100 2 - 3 TL TR

P 2N678B BE pnp,ge 50 0.66 100 *60 15 *50-100 5 - 3 TLITT
2N678C BE pnp,ge 50 0.66 100 *60 15 *50-100 Y - 3 TLITT
2N1014 pnp,ge 50 100 - *100 - *20 - - - KSC
2N1021 Tl pnp,ge 50 0.714 75 *100 5 *60 010 - 3 DE, KSC, BE, MO, ITT
2N1022 Tl pnp,ge 50 0.714 95 *120 5 *60 0.13 - 3 DE, KSC, BE, MO, ITT
2N1069 npn,ge 50 55 175 45 4 *10-50 1 10 3 STC, BE
2N1070 npn,ge 50 .33 175 45 4 *10-50 1 10 3 STC, BE
2N1430 BE - 50 - - 40 10 *30-100 - - 41
2N1722 Tl npn,si 50 0.667 175 80 5 *20 0.5 - 53 STC, TR, BE
IN1722A Tl npn,si 50 0.67 175 120 5 *30 0.1 - 53 BE

o 2N1723 Tl npn,si 50 0.67 175 80 5 *50 0.1 - 53 BE
2N1724 Tl npn,si 50 0.667 175 80 5 *20 0.5 - - STC, TR, BE, MO
IN1724A T npn,si 50 0.67 175 120 5 *30 0.1 - - BE
2N1725 Tl npn,si 50 0.67 175 80|, *50 0.1 - - BE, MO, TR
2N1905 RCA pnp, AJ, ge 50 - 100 *60 3 *90 0.15 *7500 3 LAN
2N 1906 RCA pnp, AJ, ge 50 - 100 *100 3 *125 0.15 *7500 3 LAN
2N2811 SOL npn, si 50 0.5 200 *80 10 *20-60 .0001 20000 - Tl
2N2812 SOL npn, si 50 0.5 200 *80 10 *40-120 .0001 30000 - Tl
2N2813 SoL npn, si 50 0.5 200 *120 10 *20-60 .0001 20000 - Tl
2N2814 SOL npn, si 50 0.5 200 *120 10 *40-120 .0001 30000 61 Tl
2N236A BE pnp,ge 60 0.83 100 - 3 - - - 3 KSC

P 54
2N236B BE pnp,ge 60 0.83 100 - 3 - - - 3
2N1073 BE pnp, ge 60 0.833 PLIN %25 -10 *20-60 15 - 41 DE, MO
2N1073A BE pnp, ge 60 0.833 *110  *-60 -10 *20-60 20 - 41 DE, MO
2N1073B BE pnp, ge =60 0.833 +11 *100 | -10 *20-60 20 - 41 DE, MO
2N1079 TR npn,PL,si 60 .34 175 *60 3 *20-80 10 10,000 53
2N1080 TR npn,PL,si 60 .34 175 *60 3 *20-80 10 10,000 53
2N1210 TR npn,PL,si 60 .40 175 60 5 *15-75 10 3,000 - BE
2N1211 TR npn,PL,si 60 .40 175 *80 5 *15-75 10 3,000 53 BE, Tl
2N1616 TR npn,PL,si 60 40 175 60 5 *15-75 10 3,000 - STC, BE, Tl
2N1618 TR npn,PL,si 60 40 175 *100 5 *15-15 10 3,000 - STC, BE, Tl

P 55
2N1620 TR npn,PL,si 60 .40 175 *100 § *15-75 10 3,000 53 STC, BE, Tl
2N1907 Tl pnp,ge 60 2 100 *100 20 *20 0.5 - 3
2N1908 Tl pnp,ge 60 2 100 *130 20 *20 0.5 3
2N2288 BE - 60 - - - 10 *20-60 - - 3
2N2289 BE - 60 - - - 10 *20-60 - - 3
2N2290 BE - 60 - - - 10 *20-60 - - 3
2N2291 BE - 60 - - - 10 *50-120 - - 3 ETC
2N2292 BE " - 60 - - - 10 *50-120 - - 3 ETC
2N2293 BE - 60 - - - 10 *50-120 - - 3 ETC
2N2294 BE - 60 - - - 10 *50-120 - - 41

P 56
2N2295 BE - 60 - - - 10 *50-120 - - 41
2N2296 BE - 60 - - - 10 50-120 - - 41
2N2137 MO pnp,AJ,ge 62.5 0.83 100 20 5 *30-60 2 20 3
IN2137A MO pnp,AJ,ge 62.5 0.83 100 20 3 *30-60 2 20 3
2N2138 MO pnp,AJge |, 62.5 0.83 100 30 3 *30-60 2 20 3

(see pages 4-9 for explanation of company abbreviations.)
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Power (continued)

MAX. RATINGS

CHARACTERISTICS

v 73 Ico
Cross T, *VCEO | hte Iceo i?e Package
Index Type ke o ) CBO c *h tlcex T Outline
Key No. Mfr. Type (W) w/°C (ec) ) (A) BE (mA) (kHz) (T0-) Remarks
IN2138A MO pnp,AJ,ge 62.5 0.83 100 30 3 *30-60 2 20 3
2N2139 MO pnp,AJ,ge 62.5 0.83 100 45 3 *30-60 2 20 5)
2N2139A MO pnp,AJ,ge 62.5 0.83 100 45 3 *30-60 Z 20 3
2N2140 MO pnp,AJ,ge 62.5 0.83 100 60 3 *30-60 2 20 3
b 2N2140A MO pnp,AJ,ge 62.5 0.83 100 60 3 *30-60 2 20 3
IN2141 MO pnp,AJ,ge 62.5 0.83 100 65 3 *30-60 2 20 3
IN2141A MO pnp,AJ,ge 62.5 0.83 100 65 3 *30-60 2 20 3
2N2142 MO pnp,AJ,ge 62.5 0.83 100 20 & *50-100 2 20 3
IN2142A MO pnp,AJ,ge 62.5 0.83 100 20 3 *50-100 2 20 3
2N2143 MO pnp,AJ,ge 62.5 0.83 100 30 3 *50-100 2 20 3
2N2143A MO pnp,AJ,ge 62.5 0.83 100 30 3 *50-100 2 20 3 ETC
2N2144 MO pnp,AJ,ge 62.5 0.83 100 45 3 *50-100 2 20 3
2N2144A MO pnp,AJ,ge 62.5 0.83 100 45 3 *50-100 2 20 5 ETC
2N2145 MO pnp,AJ,ge 62.5 0.83 100 60 ol *50-100 2 20 3 ETC
2N2145A MO pnp,AJ,ge 62.5 0.83 100 60 3 *50-100 2 20 3 ETC
P 58
ZN2146 MO pnp,AJ,ge 62.5 0.83 100 65 3 *50-100 2 20 3 ETC
2N2146A MO pnp,AJ,ge 62.5 0.83 100 65 | *50-100 2 20 3 ETC
2N554 MO pnp,AJ,ge 65 0.72 90 15 3 55 10 6 3 [TE
2N555 MO pnp,AJ,ge 65 0.72 90 *30 g 55 20 6 3 DE, KSC, ITT
2N4070 SOL npn,si 65 .66 200 *120 10 *40-120 .0001 *20,000 3
2N4071 SoL npn,si 65 .66 200 *200 10 *40-120 .0001 *20,000 3
2N1430 BE pnp,ge 70 0.833 110 100 10 *30-90 - - 41
2N3223 GE npn,si 70 0.4 175 60 2 160 0.1 - - Tl
2N1487 RCA npn,si 75 429 200 40 6 *15-45 .025 30 3 STC, BE, Tl
2N1488 RCA npn,si 75 429 200 55 6 *15-45 .025 30 3 STC, BE, Tl
P59
2N1489 RCA npn,si 75 429 200 40 6 *25-75 .025 30 3 STC, BE, Ti
2N1490 RCA npn,si =15 429 200 55 6 *25-75 .025 30 B STC, BE, TI
2N1511 RCA npn,si 75 429 200 40 6 *15-45 .025 30 36 STC
2N1512 RCA npn,si 75 429 200 55 6 *15-45 .025 30 36 STC
2N1513 RCA npn,si 75 429 200 40 6 *25-75 .025 30 36 STC
ZN1514 RCA npn,si 75 429 200 55 6 *25-75 .025 30 36 STC
2N1703 RCA npn,si 75 200 429 40 5 *1560 2 25 36 STC
2N2912 MO pnp,EP,ge 75 1 110 6 25 15 0.2 - 8 75w @ 35°C
40369 RCA npn,si 75 0.429 200 55 3 *25-75 0.01 - o)
ni 3N45 SOL pnp,ge % 1 100 *60 12 *30-120 g 600 15
3N46 SOL pnp,ge 75 1 100 *80 12 *20-80 3 300 15
3N47 SOL pnp,ge 75 1 100 *40 12 *30-120 3 500 15
3N48 SOL pnp,ge 75 1 100 *60 12 *20-80 3 300 15
DTG600 DE pnp,PADT, ge 75 1.0 110 *90 25 115 - - 3
DTGE01 DE pnp,PADT, ge 75 1.0 110 90 25 115 - - 3
DTG602 DE pnp,PADT, ge 75 1.0 110 100 25 115 - - 3
2N3264 RCA npn, si 184 0.66 200 90 25 *20-80 10 - - tTc=75C, Tl
IN3266 RCA npn, si 84 0.66 200 90 25 *20-80 10 - 63 Tl
2N389 Tl npn,si 85 0.485 200 - 1.5 12 - - 53 TR, STC , BE
B 2N424 Tl npn,si 85 0.485 200 - 0.75 12 - - 53 TR, STC, BE
2N1210 Tl npn, TD, si 85 0.425 200 60 2 515 0.25 2 53
2N1235 Tl npn,si 85 0.485 200 *100 2 212 10 - 53
2N1260 TI npn,si 85 0.485 200 *120 2 212 10 - 53
2N2383 STC npn 85 o5 200 60 3 *20-60 - - - STC
2N2384 STC npn 85 3 200 60 3 *20-60 - - 5 * Hex
2N2526 MO pnp,AD, ge 85 1 110 80 10 *20-50 9 12 3
IN2527 MO pnp,AD,ge 85 1 110 120 10 *20-50 3 12 3
2N2528 MO pnp,AD,ge 85 1 110 160 10 *20-50 3 12 3
2N2832 MO pnp,EP,ge 85 1 110 50 20 *25-100 3 50 3
2N2833 MO pnp,EP,ge 85 1 110 75 20 *25-100 3 50 3
P 62
2N2834 MO pnp,EP ge 85 1 110 100 20 *25-100 -3 50 3
2N2908 STC npn 85 45 200 *80 5 *12-60 - - 53
2N3577 Tl npn, TD, si 85 0. 565 175 80 2 *12-60 0.1 10 53
2N3611 MO pnp,AJ,ge 85 1 110 25 1 *35-70 0.04 3,41
2N3612 MO pnp,AJ,ge 85 1 110 35 1 *35-70 0.04 - 3,41
2N3613 MO pnp,AJ,ge 85 1 110 25 1 *60-120 0.04 - 3,41
2N3614 MO pnp,AJ,ge 85 1 110 35 1 *60-120 0.04 - 341
2N3615 MO pnp,AJ,ge 85 1 110 50 1 *30-60 0.06 - 3,41
2N3616 MO pnp,AJ,ge 85 1 110 60 1 *30-60 0.06 - 3,41
o 2N3617 MO pnp,AJ.ge 85 1 110 50 7 *45-90 0.06 - 341
2N3618 MO pnp,AJ,ge 85 1 110 60 7 *45-90 0.06 - 341
MP2060 MO pnp,AJ,ge 85 1 110 25 7 *30-200 0.06 - 3
MP2061 MO pnp,AJ.ge 85 1 110 35 7 *30-200 0.06 - 3
MP2062 MO pnp,AJ,ge 85 1 110 50 7 *30-200 0.06 - 3
MP2063 MO pnp,AJ,ge 85 1 110 60 7 *30-200 0.06 - 3
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FOUR

SPECIALISTS

(and what they
can do for you)

These four high power Nu-Base germanium
transistors were created to relieve some
special problems where reliable peak pow-
er handling is a requirement. Each is in a
class by itself with special benefits for
ignition, TV horizontal sweep circuits and
high power audio output (tentative speci-
fications are provided).

These are rugged, durable transistors
with built-in protection against secondary
breakdown (thanks to Delco’s Hydrokinetic
Alloy process). Extreme parameter stability
is a result of our Surface Passivation and
Ambient Control (SPAC).

THE DTG-1110

This is a 200-volt 15-amp transistor with
high power dissipation characteristics, low
thermal resistance and a rugged perfor-
mance record.
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TV horizontal deflection incorporating the DTG-1110.
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The drive requirements for your circuits
are substantially reduced because of the
high saturated current gain of this special
application transistor.

THE DTG-1010

A 325-volt 15-amp transistor, this device’s
higher voltage offers many advantages. It's
ideal for switching high inductive loads as
found in many CRT deflection circuits.

THE DTG-1200

With a (Vce Sus) rating of —120 volts, it
offers excellent gain, high speed and high
sustaining voltage characteristics.
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Automobile ignition circuit with the DTG-1200.
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It’s the ideal transistor for an ignition
circuit. Also can be used in fluorescent
light power inverter circuits. Mobile or
portable operation is possible and fluores-
cent tube efficiency is improved due to
higher oscillation frequency.
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COLLECTOR CURRENT !

Tested sustaining voltage areas of the DTG-1110,
DTG-1010 and DTG-1200.

THE DTG-110B

The DTG-110B is a high power transistor
which will substantially reduce component
costs and improve the reliability of quality
home entertainment audio output circuits.
It’'s designed especially for use in high
fidelity amplifiers.

The linear gain and the specific gain
band-width product of the DTG-110B offer
low distortion and improved amplifier gain-
phase characteristics.

Exceptional efficiency in the driver
stagesis possible because of the DTG-110B’s
superb transconductance properties.

$ O+ 50V.
0.470
5W
DTG-1108
b 5:750:1
P 5W
5k 0.470
5W
g DTG-1108
:: 7500 d sn
g 5W -
b 0 — 50V.

This two-stage output circuit produces well in excess of 50
watts RMS audio power with a simple drive requirement,

THE TO-3 PACKAGE

Delco Radio’s TO-3 package wraps up this
group of transistors.

With its solid copper base (1), maximum
thermal resistance is just 0.8° per watt, and
freedom from conventional weld contami-
nation is assured with Delco cold weld
construction (2). The TO-3 heavy-duty con-
nectors (3) offer high current ruggedness,
and the large germanium wafer (4) delivers
high continuous and peak power handling
ability.

Totally, four Nu-Base specialists in Delco
TO-3 packages. For data, prices and deliv-
ery, call one of our sales offices or your
Delco Radio Semiconductor Distributor.

DTG-1110 DTG-1010 DTG-1200 | DTG-1108
Collector Emitter Voltage (VCE Sus) —120V ; —40V
Collector to Emitter Voltage (VCEX) —200V —325V | —90v
Collector Emitter Voltage (VCEQ) | —40V
*Emitter Diode Voltage (VEBO) —1.0V —1.0V —1.0vV j —2V
Collector Current (I¢) —15A —15A —15A ‘ —25A
Base Current (IB) —3A —3A —3A —5A
Maximum Junction Temperature 110°C 110°C 110°C 110°C
Minimum Junction Temperature —65°C —65°C —65°C —65°C
Lead Temperature V46" = Y5," from case for 2 seconds 245°C 245°C 245°C 245°C
*This voltage can be exceeded provided the maximum 1B and device dissipation limits ;re not exceeded.

UNION, NEW JERSEY* DETROIT, MICHIGAN SANTA MONICA, CALIFORNIA*

FIELD Box 1018 Chestnut Station 57 Harper Avenue 726 Santa Monica Blvd.
SALES (201) 687-3770 (313) 873-6560 (213) 870-8807
SYRACUSE, NEW YORK CHICAGO, ILLINOIS* General Sales Office:
QOFFICES 1054 James Street 5151 N. Harlem Avenue 700 E. Firmin, Kokomo, Ind.
(315) 472-2668 (312) 775-5411 (317) 457-8461 —Ext. 2175

*Office includes field lab and resident engineer for application assistance.

DELCO RADIO

Division of General Motors, Kokomo, Indiana

ON READER-SERVICE CARD CIRCLE 20
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Power (continued)

MAX. RATINGS CHARACTERISTICS
v Jco ?
Cross Ty layhEd hye Iceo | 15 | Pockoge
Index Type Pc o J CBO c *h flcex T Outline
Key No. Mfr. Type v) W/5C (ec) v) (A) FE (mA) (kHz) (T0-) Remarks
2N176 MO pnp,AJ,ge 90 1.2 100 *40 3 *25-90 - 7 3 DE, KSC, ITT
2N178 MO pnp,ge 90 1.43 90 30 3 *15-45 3 5 3 KSC
2N250A Tl pnp,ge 90 0.42 100 *40 1 35 1 - 3 KSC, BE, ITT
2N251A Tl pnp, ge 90 1.2 100 *60 7 *35 2 - 3 KSC, BE, ITT
2N257 CL - 90 - 100 35 5 - 2 5 3 KSC, BE
P 64
2N268 ITT - 90 - 100 60 5 - 2 6 3 KSC, BE
IN268A ITT - 90 - 100 60 5 20 2 - 3 KSC, BE
2N297A ITT - 90 - 100 60 5 20 2 - 3 MO, KSC, BE, DE
2N350A MO pnp,AJ,ge 90 122 100 *50 3 20-60 3 5 3 KSC, BE
2N351A MO pnp,AJ,ge 90 1.2 100 *50 4 *25-90 3 5 3 KSC, ITT
2N375 MO pnp, AJ, ge 90 1.2 100 *80 3 *35-90 20 7 3
2N376A MO pnp,AJ,ge 90 1.2 100 *50 5 *35-120 3 5 %) KSC, ITT
2N627 MO pnp,AJ,ge 90 1.2 100 *40 10 *10-30 20 8 3 KSC
2N628 MO pnp,ge 90 12 100 *60 10 *10-30 20 8 3 KSC
2N629 MO pnp,AJ,ge 90 1.2 100 *80 10 *10-30 20 8 3 KSC
P 65
2N637 BE - 90 - - 30 A 30-60 - - 3 KSC
2N637A BE - 90 - - 55 b *30-60 - - 3 KSC
2N6378 BE - 90 - - 65 5 *30-60 - - 3 KSC
2N638 BE - 90 - - 30 5 *20-40 - - 3 KSC
2N638A BE - 90 - - 65 5 *30-60 - - 3 KSC
2N638B BE - 90 - - 65 5 *20-40 - - 3 KSC
2N669 MO pnp,AJ,ge 90 1.6 100 *40 3 90 3 5 3 DE, KSC
2N677 BE pnp,ge 90 0.66 100 20 15 *20-60 - - 3 KSC, T, ITT
2N677A BE pnp,ge 90 0.66 100 30 15 *20-60 - - 3 KSC, TI, ITT
2N677B BE pnp,ge 90 0.66 100 60 15 *20-60 - - 3 KSC, TI, ITT
2 2N677C BE pnp,ge 90 0.66 100 70 15 *20-60 - - 3 KSC, T, ITT
2N1031 BE pnp,ge 90 1.25 100 *50 15 *20-60 15 - 41 TN
2N1031A BE pnp,ge 90 1.25 100 *60 15 *20-60 15 - 41 1A
2N1031B BE pnp,ge 90 1.25 100 *90 15 *20-60 15 - 41 THITT
2N1031C BE pnp,ge 90 1.25 100 *100 15 *20-60 15 - 41 TLITT
2N1032 BE pnp,ge 90 1.25 100 *50 15 *50-100 15 - 41 ITT
2N1032A BE pnp,ge 90 1.25 100 *60 15 *50-100 15 - 41 ITT
2N1032B BE pnp,ge 90 1.25 100 *90 15 50-100 15 - 41 ITT
2N1032C BE pnp,ge 90 1.25 100 *100 15 *50-100 15 - 41 ITT
2N1136 BE - 90 - - 30 5 *50-100 - - 3 KSC, ITT
P 67
2N1136A BE - 90 - - 55 5 *50-100 - - 3 KSC, ITT
IN1136B BE - 90 - - 65 5 *50-100 - - 3 KSC, ITT
2N1137 BE - 90 - - 30 5 75-150 - - 3 KSC, ITT
2N1137B BE - 90 - - 65 5 *75-150 - - 3 KSC, ITT
2N1138 BE - 90 - - 30 5 100-200 - - 3 KSC, ITT
2N1138A BE - 5 - - 55 5 100-200 - - 3 KSC, ITT
2N1138B BE - 90 - - 65 5 100-200 - - 3 KSC, ITT
IN1146 ITT - 90 - 100 20 15 60 4 4 3 BE
2N1146A ITT - 90 - 100 30 15 - 4 4 3 KSC, BE
2N1146B ITT - 90 - 100 60 15 60 4 4 3 KSC, BE
P 68
2N1146C ITT - 90 - 100 15 15 60 4 4 3 KSC, BE
2N1147 ITT - 90 - 100 20 15 60 4 4 3 BE, TI
IN1147A ITT - 90 - 100 30 15 - 4 4 3 KSC, BE, Tl
2N1147B ITT - 90 - 100 60 15 60 4 4 3 KSC, BE, Tl
2N1147C ITT - 90 - 100 75 15 60 4 4 3 KSC, BE, Tl
2N1162 MO pnp,AJ,ge 90 1.2 100 *50 25 *65 3 4 - BE, (TT
2N1162A MO pnp,AJ,ge 90 1.2 100 *50 25 *65 - 4 3 BE
2N1163 MO pnp,AJ,ge 90 1.2 100 0 2 *65 - 4 3 BE, ITT
2N1163A MO pnp,AJ,ge 90 32 100 *50 25 *65 - 4 3 BE
2N1164 MO pnp,AJ,ge 90 1.2 100 *80 25 *65 - 4 3 BE, {TT
P 69
2N1164A MO pnp,AJ,ge 90 1.2 100 *80 25 65 - 4 3 BE
2N1165 MO pnp,AJ,ge 90 1.2 100 *80 25 *65 - 4 3 BE, ITT
2N1165A MO pnp,AJ,ge 90 1.2 100 *80 25 *65 - 4 3 BE
2N1166 MO pnp,AJ,ge 90 1.2 100 *100 25 *65 - 4 3 BE, ITT
2N1166A MO pnp,AJ,ge 90 12 100 *100 25 *65 - 4 3 BE
2N1167 MO pnp,AJ ge 90 1.2 100 *100 25 *65 - 4 3 BE, ITT
2N1167A MO pnp,AJ,ge 90 1.2 100 *100 25 *65 - 4 3 BE
2N1359 MO pnp,AJ,ge 90 132 100 *50 3 *35-90 3 10 3 KSC, BE
2N1360 MO pnp,AJ,ge 90 12 100 *50 3 *60-140 3 8.5 3 KSC, BE
2N1362 MO pnp,AJ,ge 90 1.2 100 *100 3 *35-90 3 10 3 KSC, BE
P70
2N1363 MO pnp,AJ,ge 90 1.2 100 *100 3 *60-140 3 8.5 3 KSC, BE
2N1364 MO pnp,AJ,ge 90 152 100 *120 3 *35-90 3 10 3 KSC, BE
2N1365 MO pnp,AJ,ge 90 1.2 100 *120 3 *60-140 &) 8.5 3 KSC, BE
2N1529 MO pnp,AJ,ge 90 1.2 100 *40 5 *20 2 10 3 KSC, BE
2N1529A MO pnp,AJ,ge 90 152 100 *40 5 *20 2 10 3 KSC, BE
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Power (continued)

MAX. RATINGS CHARACTERISTICS
v i ;
Cross Sen S hie IcEo | 1% | Package
Index Type e 5 J CBO ¢ *h tlcex T Outline
Key No. Mfr. Type (W) W/-C (ec) v) (A) EE: (mA) (kHz) (T0-) Remarks
2N1530 MO pnp,AJ,ge 90 12 100 | *60 5 *20 2 10 3 KSC, BE
2N1530A MO pnp,AJ,ge 90 12 10| *60 [ 5 *20 2 10 3 KSC, BE
2N1531 MO pnp,AJ,ge 90 1.2 100 *80 [ 5 *20 2 10 3 KSC, BE
N1531A MO pnp,AJ,ge 90 1.2 100 *80 [ 5 *20 2 10 3 KSC, BE
e 2N1532 MO pnp,AJ,ge 90 1.2 100 *100| 5 *20 2 10 3 KSC, BE
1
N1532A MO pnp,AJ,ge 90 12 100 [ *00| 5 *20 2 10 3 KSC, BE
2N1533 MO pnp,AJ,ge 90 12 100 *120| 5 *20 2 10 3 KSC, BE
2N1534 MO pnp,AJ,ge 90 12 100 *40 [ 5 *35 2 8.5 3 DE, KSC, BE, ITT
2N1534A MO pnp,AJ,ge 90 1.2 100 [ *60 5 *35 2 8.5 3 KSC, BE
2N1535 MO pnp,AJ,ge 90 12 100 *60 | 5 *35 2 8.5 3 DE, KSC, BE, ITT
2N1536 MO pnp,AJ,ge 90 1.2 100 [ *80 5 *35 2 8.5 3 DE, KSC, BE, ITT
N1536A MO pnp,AJ,ge 90 1.2 10| *80 [ 5 *35 2 8.5 3 KSC, BE
2N1537 MO pnp,AJ,ge 90 1.2 100 | *100 | 5 *35 2 8.5 3 KSC, BE, ITT
N1537A MO pnp,AJ,ge 90 1.2 100 *100| 5 *35 2 8.5 3 KSC, BE
2N1538 MO pnp,AJ,ge 90 1.2 10| *120 | 5 *35 2 8.5 3 KSC, BE, ITT
P72
2N1539 MO pnp,AJ,ge 90 1.2 100 | *40 5 *50 2 4 3 DE, KSC, BE, TI, ITT
2N1539A MO pnp,AJ, ge 90 12 00| *40 | 5 *50 2 4 3 KSC, B
2N1540 MO pnp,AJ, ge 90 12 100 *60 | 5 *50 2 4 3 DE, KSC, BE, TI, ITT
2N1540A MO pnp,AJ, ge 90 12 10| *60 | 5 *50 2 4 3 KSC, BE
2N1541 MO pnp,AJ,ge 90 12 10| *80 | 5 *50 2 4 3 DE, KSC, BE, TI, ITT
2N1541A MO pnp,AJ,ge 90 1.2 100 *80 | 5 *50 2 4 3 KSC, BE
1542 MO pnp,AJ,ge 90 1.2 100 [ *100 | 5 *50 2 4 3 DE, KSC, BE, TI, ITT
2N1542A MO pnp,AJ,ge 90 12 100 [ *100 | 5 *50 2 4 3 KSC, BE
2N1543 MO prip,AJ, ge 90 1.2 10| *120| 5 *50 2 4 3 DE, KSC, BE, T1, ITT
2N1544 MO pnp,AJ, ge 90 12 100 *0 | 5 *75 2 4 3 DE, KSC, BE, ITT
P73
2N1544A MO pnp,AJ,ge 90 1.2 100 [ *40 5 *75 2 4 3 KSC, BE
2N1545 MO pnp,AJ,ge 90 1.2 100 [ *60 | 5 *75 2 4 3 DE, KSC, BE, ITT
2N1545A MO pnp,AJ,ge 90 12 100 *60 | 5 *75 2 4 3 KSC, BE
2N1546 MO pnp,AJ,ge 90 1.2 100 *80 | 5 *75 2 4 3 DE, KSC, BE, ITT
2N1546A MO pnp,AJ, ge 90 12 100 | *80 5 *75 2 4 3 KSC, BE
N1547 MO pnp,AJ,ge 90 12 100 [ *100 | 5 *75 2 4 3 DE, KSC, BE, ITT
N1547A MO pnp,AJ, ge 90 12 100 | *100| 5 *75 2 4 3 KSC, BE
2N1548 MO pnp,AJ, ge 90 1.2 100 [ *120 | 5 *75 2 4 3 KSC, BE, ITT
2N1549 MO pnp,AJ,ge 90 1.2 100 [ 20 15 *10 3 10 3 KSC, BE, ITT
2N1549A MO pnp,AJ,ge 90 12 100 [ 20 15 *10 3 10 3 KSC, BE
P74
2N1550 MO pnp,AJ,ge 90 1.2 100 [ 30 15 *10 3 10 3 KSC, BE, ITT
2N1551 MO pnp,AJ,ge 90 1.2 100 [ 40 15 *10 3 10 3 KSC, BE, ITT
2N1551A MO pnp,AJ,ge 90 12 100 | 40 15 *10 3 10 3 KSC, BE
2N1552 MO pnp,AJ,ge 90 12 100 | 50 15 *10 3 10 3 KSC, BE, ITT
2N1552A MO pnp,AJ,ge 90 1.2 100 | 50 15 *10 3 10 3 KsC, BE
2N1553 MO pnp,AJ,ge 90 1.2 100 [ 20 15 *30 3 6 3 KSC, BE, T, ITT, DE
2N1553A MO pnp,AJ, ge 90 1.2 100 | 20 15 *30 3 6 3 KSC, BE
2N1554 MO pnp,AJ,ge 90 1.2 100 [ 30 15 *30 3 6 3 KSC, BE, Ti, ITT, DE
2N1554A MO pnp,AJ,ge 90 1.2 100 | 30 15 *30 3 6 3 KSC, BE
2N1555 MO pnp,AJ, ge 90 1.2 100 | 40 15 *30 3 6 3 KSC, BE, TI, ITT, DE
P75
N1555A MO pnp,AJ,ge 90 1.2 100 | 40 15 *30 3 6 3 KSC, BE
2N1556 MO pnp,AJ,ge 90 1.2 100 | 50 15 *30 3 6 3 KSC, BE, TI, ITT, DE
2N1556A MO pnp,AJ,ge 90 1.2 100 | 50 15 *30 3 6 3 KSC, BE
2N1557 MO pnp,AJ,ge 90 1.2 100 | 20 15 *50 3 5 3 KSC, BE, ITT, DE
2N1557A MO pnp,AJge 90 1.2 100 | 20 15 *50 3 5 3 KSC, BE
2N1558 MO pnp,AJ, ge 90 1.2 100 [ 30 15 *50 3 5 3 KSC, BE, ITT, DE
2N1558A MO pnp,AJ,ge 90 1.2 100 | 30 15 *50 3 5 3 KSC, BE
2N1559 MO pnp,AJ,ge 90 12 100 | 40 15 *50 3 5 3 KSC, BE, ITT, DE
2N1559A MO pnp,AJ, ge 90 1.2 100 | 40 15 *50 3 5 3 KSC, BE
2N1560 MO pnp,AJ,ge 90 . 1.2 100 | 50 15 *50 3 5 3 KSC, BE, ITT, DE
P76
2N1560A MO pnp,AJ,ge 90 1.2 100 | 50 15 *50 3 5 3 KSC, BE
2N2061A e e 90 = 100 | 15 5 2 2 5 3
2N2062A LR 90 - 100 [ 15 5 50 2 1 3
2N2063A (e [ 90 = 100 [ 20 5 2 2 5 3
2N2064A HEEy = 90 = 100 | 20 5 50 2 1 3
2N2065A TR R 90 - 100 | 40 5 2 5 5 3
2N2066A i s i 90 = 100 | 40 5 50 5 1 3
2N2423 T | 90 : 100 [ 75 5 20 5 3 3 KSC
DTG411 DE npn, TOP si 90 0.8 15 [ 300 | 1.0 *90 - - 3
3N49 SOL [ pnp,ge 94 125 100 | *60 15 *30-120| 3 600 -
P77
3NS50 SOL | pnp,ge 94 1.25 100 | *80 15 *20-80 3 300 -
3Ns1 SOL | pnp,ge 9% 1.25 100 | *40 15 *30-120 | 3.0 500 =
3N52 SOL | pnp,ge 94 1.25 100 | *60 | 15 *20-80 3.0 300 -
2N2285 BE - 100 = - 30 25 *20 - - 3
2N2286 BE = 100 - - 60 25 *20 = - 3
(see pages 4-9 for explanation of company abbreviations.)
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Power (continued)

MAX. RATINGS CHARACTERISTICS
C VCEO h *l::cEOO fae Pn:lmge
ross ] %
Index Type E 5 J VCBO i *hfe tlcex fr Outline
Key No. Mtr. Type (W) w/°C (ec) ) (A) FE (mA) (kHz) (T0-) Remarks
2N2287 BE - 100 - - 80 25 *20 - - 3
2N3597 SOL npn,si 100 1 200 *60 20 *40-120 0.0001 30000 - *%" hex, Tl
2N3598 soL npn,si 100 il 200 *80 20 *40-120 0.0001 30000 * 0 hex, Tl
2N3599 SOL npn,si - 100 1 200 *100 20 *40-120 0.0001 30000 s *7" hex, TI
2N4002 Tl npn,EP,si 100 1 200 80 30 20-80 1 30,000 63
P78
2N4003 Tl npn,EP si 100 1 200 100 30 *20-80 1 *30,000 63
151-04 WH npn,AJ,si 100 1.4 150 *80 6.0 o il 10 25 i, FMT-1
151-05 WH ‘npn,AJ,si 100 1.4 150 *100 | 6.0 *11 10 25 t tMT-1
151-06 WH npn,AJ ,si 100 1.4 150 *120 | 6.0 1 10 25 t tMT-1
15107 WH npn,AJ,si 100 1.4 150 *140 | 6.0 >l 10 25 t tMT-1
151-08 WH npn,AJ, si 100 1.4 150 *160 | 6.0 2l 10 25 t tMT-1
151-09 WH npn,AJ,si 100 1.4 150 *180 | 6.0 2ll 10 25 T TMT-1
151-10 WH npn,AJ,si 100 1.4 150 *200 | 6.0 11 10 25 " tMT-1
151-12 WH npn,AJ,si 100 1.4 150 *145 6.0 sl 10 25 -
151-14 WH npn,AJsi 100 1.4 150 *165 | 6.0 *11 10 25 -
P79
151-16 WH npn,AJ,si 100 1.4 150 *185 | 6.0 o1l 10 25 -
151-18 WH npn,AJ,si 100 1.4 150 *205 6.0 *11 10 25 -
151-20 WH npn,AJ si 100 1.4 150 #22541:=36:0 1] 10 25 -
152-04 WH npn,Al,si 100 1.4 150 *80 6.0 *18 10 25 t TMT-1
152-05 WH npn,AJ,si 100 1.4 150 *100 | 6.0 *18 10 25 t tMT-1
152-06 WH npn,AJ,si 100 1.4 150 *120 | 6.0 *18 10 25 t tMT-1
152-07 WH npn,AJ,si 100 1.4 150 *140 | 6.0 *18 10 25 t TMT-1
152-08 WH npn,AJ,si 100 1.4 150 *160 | 6.0 *18 10 25 t FMT-1
152-09 WH npn,AJ,si 100 1.4 150 *180 | 6.0 *18 10 25 t TMT-1
152-10 WH npn,AJ,si 100 1.4 150 *200 6.0 *18 10 25 t tMT-1
P 80
152-12 WH npn,AJ,si 100 1.4 150 *145 6.0 *18 10 25 -
152-14 WH npn,AJ si 100 1.4 150 *165 6.0 *18 10 25 -
152-16 WH npn,AJ,si 100 1.4 150 *185 6.0 *18 10 25 -
152-18 WH npn,AJ si 100 1.4 150 *205 6.0 *18 10 25 -
152-20 WH npn,AJ,si 100 1.4 150 *225 | 6.0 *18 10 25 -
40355 RCA npn, si 100 1000 175 6.6 *150 50 - .005(max) 2.8
DTS -423 DE npn,si 100 1.33 150( 400 35y 30-90 - 6000 3
40363 RCA npn,si 115 0.657 200 70 15 *20-70 - *700 3 Icer=0.5 mA
IN3442 RCA npn, si 17 0.668 200 140 10 *20-70 5 - 3
2N3445 MO npn,AE,si 17 0.66 200 80 1.5 *20-60 0.1 - 3
P
i 2N3446 MO npn,AE,si 117 0.66 200 60 (] *20-60 0.1 - 3
2N3447 MO npn,AE,si 17 0.66 200 80 7.5 *40-120 0.1 - 3
2N3448 MO npn,AE si 17 0.66 200 60 1.5 *40-120 0.1 - 3
2N3487 MO npn,AE,si 17 0.66 200 60 15 *20-60 0.025 - 61
2N3488 MO npn,AE,si 17 0.66 200 80 1.5 *20-60 0.025 - 61
2N3489 MO npn,AE,si 117 0.66 200 100 7/ *15-45 0.025 - 61
2N3490 MO npn,AE,si 17 0.66 200 60 18 *40-120 0.025 - 61
2N3491 MO npn,AE,si 17 0.66 200 80 15 *40-120 0.025 - 61
2N3492 MO npn,AE,si 117 0.66 200 100 1.5 *30-90 0.025 - 61
40251 RCA npn, si 117 0.668 200 40 7 *15-60 5 - 3
P 82
40325 RCA npn,si 117 0.668 200 35 15 *12-60 5 - 3
156-04 WH npn,DJ,si 120 0.68 200 40 8 15 20 60 -
156-06 WH npn,DJ,si 120 0.68 200 60 8 *15 20 60 -
156-08 WH npn,DJ,si 120 0.68 200 80 8 =15 20 60 -
156-10 WH npn,DJ,si 120 0.68 200 100 8 b ] 20 60 -
2N1899 TRWS | npn,PL,si 125 1.0 150 *140 10 5.0 10 2500 -
2N1900 TRWS | npn,PL,si 125 1.0 150 *140 10 *>8 10 5000 -
2N1901 TRWS | npn,PL,si 125 1.0 150 *140 10 5 10 2000 -
2N1902 TRWS | npn,PL,si 125 1.0 150 *140 10 5 10 5000 -
2N1903 TRWS | npn,PL,si 125 1,0 150 *140 10 *>B 10 5000 -
P 83
2N1904 TRWS | npn,PL,si 125 1 150 *140 10 5 10 2000 -
2N3076 TRWS | npn,PL,si 125 1.0 150 *140 10 5 25 2000 -
2N3263 RCA npn, si 1125 1 200 60 25 *25-15 4 - - 1Tc=75C, Tl
IN3265 RCA npn, si 1125 1 200 60 25 #25-15 4 - 63 tTe=75C, Tl
DTS430 DE npn, TDP,si 125 0.7 150 400 2.5 *45 - *4000 3
DTS431 DE npn, TDP, si 125 0.7 150 400 25 %90 - *4000 3
2N2733 SOL pnp,ge 141 167 110 *80 65 *30-120 5.0 350 -
2N2734 SoL pnp,ge 141 1.67 110 *60 65 *30-120 5.0 350 -
2N2735 SoL pnp,ge 141 1.67 110 *40 65 *30-120 5.0 350 -
2N2736 SoL pnp,ge 141 1.67 110 *80 65 *30-120 5.0 350 -
el FVTE soL | pop,ge w | o1er | mo| e | e | %0120 | 50 350 g
2N2738 SOL pnp,ge 141 1.67 110 *40 65 *30-120 5.0 350 -
2N173 DE pnp,AJ,ge 150 0 100 45 15 *37-10 4 10 36 MO, RCA
2N174 DE pnp,AJ,ge 150 ] 100 55 15 *25-50 4 10 36 MO, RCA
2N174A DE pnp,AJ,ge 150 i 100 40 15 *40-80 8 10 36 MO

(see pages 4-9 for explanation of company abbreviations.)
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precision dc voltage standards
now available with—
accuracies to 0.003%
stability to 15 ppm

from Cohu Electronics

# COHU'S NEW MODEL 326 DC VOLTAGE STANDARD: an excep-
tionally accurate and stable source with a wide range of voltages at
extremely low output impedance. Output voltages from 0 to =1222.2221
volts in 3 decade ranges, with steps as small as 1 xV, and an accuracy of
0.003% of setting; stability within 15 ppm for 7 days, 25 ppm for 6
months; output current to 50 mA; output impedance less than (0.00025
+ 0.00005Eout) ohms at DC; noise and hum less than 20 uV rms.
$2490.00.

® MODEL 303B DC VOLTAGE STANDARD: highly accurate, direct set-
ting, stable output over a wide range of voltages. Specifications: output
voltage accuracy to within 0.01% of setting; output voltage from O to
+1111.1110 volts in 3 decade ranges, steps as small as 1 xV; output
current to 25 mA; stability within 25 ppm for 7 days, 50 ppm for 6
months; noise and hum less than 40 .V rms. $2000.00.

® MODEL 313 PROGRAMABLE DC VOLTAGE STANDARD: fromOto
+1111.1110 volts in any desired sequence. The instrument automatic-
ally responds to any program applied in the form of parallel entry, 1-2-4-4
BCD signals; output voltage accuracy is within 0.01%; stability is within
25 ppm for 8 hours and 50 ppm for 30 days; noise and hum is less than
40 pV rms; output current up to 25 mA; maximum settling time of output
approx. 1 second. $3995.00.

= MODEL 321/323 DC VOLTAGE STANDARDS: accurate, stable volt-
ages, to 25 mA current in rackmount or cabinet configurations. Voltage
range Oto +£1111.110 volts with steps as small as 10 xV; output voltage
accuracy within 0.01% of dial settings; stability is within 25 ppm for 8
hours and 50 ppm for 30 days; output noise and hum less than 40 nV
rms; Model 321 (rackmount) or 323 (cabinet) versions available with or
without nullmeter. $1600.00 to $1900.00.

® MODEL 302 DC VOLTAGE STANDARD AND NULL VOLTMETER:
range 1.000 to 502.110V; short term stability, =25 ppm +25 nV; output
current to 20 mA; accuracy within 0.01% of setting =200 xV. $1495.00.

® MODEL 325 DC VOLTAGE CALIBRATOR: astable dc voltage source
with an accuracy within 0.02%. Output voltage is from Oto =1111.110V
in steps as small as 10 xV; output current to 25 mA; lightweight; portable.
$995.00.

Model 302

Send for complete product information on these dc voltage standards, or
any of COHU'’s line of precision instruments. Representatives in all major
cities.

Model 325

Box 623, San Diego, California 92112
EEL=B C GRS E= SR AN 0 Phone 714-277-6700
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Power (continued)

MAX. RATINGS CHARACTERISTICS
v I Ico ‘
Cross ;1 *VCEO | hfe ICEO *(;e Package
Index | Type P . i cso | e " tlcEx T | Outline
Key No. Mfr. Type (W) w/°c (oc) v) (A) FE (mA) (kHz) (T0-) Remarks
2N277 DE pnp,AJ,ge 150 5 100 25 15 *35-70 8 10 36 MO, RCA
2N278 DE pnp,AJ, ge 150 5 100 30 15 *35-70 4 10 36 MO, RCA
2N441 DE pnp,AJ,ge 150 b 100 25 15 *20-40 8 10 36 MO, RCA
2N442 DE pnp,AJ,ge 150 5 100 30 15 *20-40 4 10 36 MO, RCA
o 2N443 DE pnp,AJ,ge 150 5 100 45 15 *20-40 4 10 36 MO, RCA
8
2N511 Tl pnp,ge 150 2 100 *40 25 *20 0.5 - -
2NS11A Tl pnp,ge 150 2 100 *60 25 *20 0.5 - -
2N511B Tl pnp,ge 150 2 100 *80 25 *20 0.5 - -
2N512 Tl pnp,ge 150 2 100 *40 25 20 0.5 - -
2N512A Tl pnp,ge 150 2 100 *60 25 *2 0.5 - -
2N512B Tl pnp,ge 150 2 100 *80 25 *20 0.5 - %
2N513 Tl pnp,ge 150 2 100 *40 25 *20 0.5 - =
2N513A Tl pnp,ge 150 2 100 *60 25 *20 0.5 - -
2N513B Tl pnp,ge 150 2 100 *80 25 *20 0.5 - =
& 2N514 Tl pnp,ge 150 2.14 95 40 25 *40 0.2 - -
P
2NS14A Tl pnp,ge 150 2.14 95 50 25 *40 0.2 - -
2N514B Tl pnp,ge 150 2.14 95 60 25 *40 0.2 - -
2N1015C WH npn, AJ, si 150 1.43 150 150 1.5 *10 10 25 - STC
2N1099 DE pnp,AJ,ge 150 B 100 o 15 *3570 4 10 36 MO, RCA
2N1100 DE pnp,AJ,ge 150 5 100 | 65 15 *25-50 4 10 36 MO, RCA
2N1358 DE pnp, AJ, ge 150 0.5 100 -80 -15 *40-80 4 100 36 RCA
2N1412 DE pnp, AJ, ge 150 0.5 100 100 15 *25-50 4 10 36 RCA
2N1412USN DE pnp,AJ,ge 150 . 5 100 60 15 *25-50 4 10 36 MO
2N1936 Tl npn,si 150 2 175 60 20 *12 - - -
2N1937 Tl npn,si 150 2 175 80 20 %12 - - -
P 87
2N2015 RCA npn,si 150 .855 200 50 10 *15-50 .05 25 36 STC
2N2016 RCA npn,si 150 .855 200 65 10 *15-50 .05 25 36 STC
2N2226 WH npn,AJ,si 150 2 150 50 10 *100 10 10 % tMT 1
2N2227 WH npn,AJ,si 150 2 150 100 10 *100 10 10 t iMT 1
2N2228 WH npn,AJ,si 150 2 150 150 10 *100 10 10 t tMT 1
2N2229 WH npn,AJ,si 150 z 150 200 10 *100 10 10 t tMT 1
2N2230 WH npn,AJ,si 150 2.0 150 50 10 *400 10 7 T tMT 1
2N2231 WH npn,AJ,si 150 2.0 150 100 10 *400 10 7 ) tMT 1
2N2232 WH npn,AJ,si 150 2.0 150 150 10 *400 10 7 t tMT 1
o 2N2233 WH npn,AJ,si 150 2.0 150 200 10 *400 10 7 t tMT1
IN2338 RCA npn, si 150 0.855 200 40 1.5 *15-60 0.2 20 36
2N3429 WH npn,AJ,si 150 1.33 175 *50 25 *10 10 30 -
2N3430 WH npn,AJ,si 150 1.33 175 *100 1.3 *10 10 30 -
2N3431 WH npn,AJ,si 150 1.33 175 *150 1.5 *10 10 30 -
2N3432 WH npn,AJ,si 150 1.33 175 *200 ) *10 10 30 -
2N3433 WH npn,AJ,si 150 1.33 175 *250 745 *10 10 30 -
2N3434 WH npnAJ,si 150 1.33 175 *30 1.5 *10 10 30 -
2N3470 WH npn,AJ,si 150 2 150 *50 10 *100 10 10 -
2N3471 WH npn,AJ,si 150 2 150 *100 10 *100 10 10 -
2N3472 WH npn,AJ si 150 2 150 *150 10 *100 10 10 -
P89
2N3473 WH npn,AJ,si 150 2 150 *200 10 *100 10 10 -
2N3474 WH npn,AJ,si 150 2 150 *50 10 *400 10 10 -
2N3475 WH npn,AJ si 150 2 150 *100 10 *400 10 10 -
2N3476 WH npn,AJ,si 150 2 150 *150 10 *400 10 10 -
2N3477 WH npn,AJ,si 150 2 150 *200 10 *400 10 10 -
2N3713 MO npn, si 150 .857 2001 60 10 *25-90 11 *4000 3
2N3714 MO npn,si 150 .857 200 80 10 *25-90 t1 *4000 3
2N3715 [ npn,si 150 857 200 60 10 *50-150 t1 *4000 3
2N3716 MO npn,si 150 .857 200 80 10 *50-150 1 *4000 3
5 2N3771 RCA npn,si 150 0.855 200 40 30 *15-60 2 *700 3
90
2N3772 RCA npn, si 150 0.855 200 60 30 *15-60 5 *700 3
2N3773 RCA npn, si 150 .855 200 140 30 *15-60 2 *500 3
2N3789 MO pnp,si 150 .857 200 60 10 *25:90 11 *4000 3
2N3790 MO pnp,si 150 857 200 80 10 *25-90 t1 *4000 3
2N3791 MO pnp,si 150 .857 200 60 10 *50-150 1 *4000 3
2N3792 MO pnp,si 150 .85/ 200 80 10 *50-150 t1 *4000 ‘|
2N3846 Tl npn, TDM,si 150 ? 175 200 20 *15-60 2 10,000 63
2N 3847 Tl npn, TDM, si 150 2 175 300 20 *15-60 2 10,000 63
2N3848 Tl npn, TOM,si 150 2 175 200 20 *15-60 2 10,000 63
2N3849 Tl npn, TDM,si 150 2 175 300 20 *15-60 2 10,000 63
P91
T13027 Tl pnp,ge 150 2 100 *45 { *40 1 - 3
T13028 Tl pnp,ge 150 2 100 *60 7 *40 1 - 3
T13029 Tl pnp,ge 150 2 100 *80 7 *40 il - 3
TI3030 Tl pnp,ge 150 2 100 *100 7 *40 1 - 3
TI3031 Tl pnp,ge 150 2 100 *120 7 *40 1 - 3

(see pages 4-9 for explanation of company abbreviations.)
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Power (continued)

MAX. RATINGS CHARACTERISTICS
v *|C0
Cross T. *VCEO | hle ICEO i‘;e Package
Index |  Type Py 1 j caol e b tICEX T | Outline
Key No. Mfr. Type (W) W/=Cele i (oC) I e (V) e (A) FE (mA) (kHz) [ (T0-) Remarks
2N3146 Tl pnp, ge 150 2 100| *150 15 *30-90 10 - 3
N3147 Tl pnp, ge 150 2 100 ( 180 15 30-90 10 = 3
2N2075 MO pnp,AJ ge 170 2 10| 65 15 *25-100 | 4 5 36 DE
2N2075A MO pnp,AJ,ge 170 2 10| 65 15 *25-100 | 4 5 3%
2N2076 MO pnp,AJ,ge 170 2 10| 55 15 *25-100 | 4 5 3% DE
P92
2N2076A MO pnp,AJ,ge 170 2 10| 55 15 *25-100 | 4 5 36
N2077 MO pnp,AJ,ge 170 2 10| 45 15 *25-100 | 4 5 3 DE
N2077A MO pnp,AJ, ge 170 2 10| 45 15 *25-100 | 4 5 %
N2078 MO pnp,AJ, ge 170 2 10| 25 15 *25-100 | 4 5 3% DE
2N2078A MO pnp,AJ,ge 170 2 10| 25 15 *25-100 | 4 5 3
2N2079 MO pnp,AJ, ge 170 2 10| 65 15 *40-160 | 4 5 3% DE
2N2079A MO pnp,AJ, ge 170 2 10| 65 15 *40-160 | 4 5 3%
2N2080 MO pnp,AJ,ge 170 2 10| 55 15 *40-160 | 4 5 3% DE
2N2080A MO pnp,AJ,ge 170 2 10| 5 15 *40-160 | 4 5 3%
: 2N2081 MO pnp,AJ, ge 170 2 10| 45 15 *40-160 | 4 5 3 DE
P9
2N2081A MO pnp,AJ, ge 170 2 10| 45 15 *40-160 | 4 5 3%
2N2082 MO pnp,AJ,ge 170 2 10| 25 15 *40-160 | 4 5 3% DE
2N2082A MO pnp,AJ,ge 170 2 10| 25 15 *40-160 | 4 5 3
2N2152 MO pnp,AJ ge 170 2 10| 30 30 *50-100 [ 4 2.7 3%
2N2152A MO pnp,AJ,ge 170 2 10| 30 30 *50-100 [ 4 2.7 3%
2N2153 MO pnp,AJ,ge 170 2 10| 45 30 *50-100 [ 4 2.7 3%
2N2153A MO pnp,AJ,ge 170 2 10| 45 30 *50-100 | 4 2.7 3%
IN2154 MO pnp,AJ ge 170 2 10| 60 30 *50-100 | 4 2.1 3
2N2154A MO pnp, AJ,ge 170 2 10| 60 30 *50-100 | 4 2.7 3
2N2156 MO pnp,AJ,ge 170 2 10| 30 30 *80-160 [ 4 27 %
P94
IN2156A MO pnp,AJ,ge 170 2 10| 30 30 *80-160 | 4 a7 36
2157 MO pnp,AJ,ge 170 2 10| 4 0 *80-160 | 4 2.7 3
2N2157A MO pnp,AJ,ge 170 2 10| 45 30 *80-160 [ 4 2.7 %
IN2158 MO pnp,AJ,ge 170 2 10| 60 30 *80-160 [ 4 2.7 3%
2N2158A MO pnp,AJ,ge 170 2 110| 60 30 *80-160 [ 4 2.7 3
N2357 BE = 170 - - 30 50 *15 - = 41
2N2358 BE £ 170 - - 60 50 *15 = = 41
N2359 BE < 170 - - 80 50 *50 - = 41
2N2728 MO pnp,AJ,ge 170 2 10| 5 50 *40-130 | - 45 3%
e N2730 SOL |  pnp,ge 170 2.0 10| *80 | 65 *30-120 | 5.0 350 36
9
N2731 SOL | pnp,ge 170 2 10| *60 | 65 *30120 | 5 350 3
N2732 SOL [  pnp,ge 170 2 10| *40 | 65 *30-120 | 5 350 3
N3311 MO pnp,AJ,ge 170 2 10| 20 5 60-120 0.3 1.0 3%
N3312 MO pnp,AJ ge 170 2 10| 30 5 60-120 0.3 1.0 36
2N3313 MO pnp,AJ g’ 170 2 10| 40 5 60-120 0.3 1.0 3
N3314 MO pnp,AJ ge 170 2 10| 20 5 100200 | 0.3 1.0 3%
N3315 MO pnp,AJ,ge 170 2 10| 30 5 100-200 [ 0.3 1.0 3
2N3316 MO pnp,AJ,ge” 170 2 10| 40 5 100-200 | 0.3 1.0 3
2N4048 MO pnp,ge 170 2 110 30 60 *60-120 4 2 36
IN4049 MO pnp, ge 170 2 10| 45 60 *60-120 | 4 2 36
P 9
2N4050 MO pnp, ge 170 2 110 60 60 *60-120 | 4 2 36
N4051 MO pnp,ge 170 2 10| 30 60 *80-180 | 4 2 3%
2N4052 MO pnp, ge 170 2 10| 45 60 *80-180 | 4 2 3
2N4053 MO pnp,ge 170 2 110 60 60 *80-180 | 4 2 36
MP500 MO pnp,AJ,ge 170 2 10| 30 60 *30-60 4 3.6 3
MP500A MO pnp,AJ ge 170 2 10| 30 60 *30-60 4 3.6 3
MP501 MO pnp, Al ge 170 2 10| 45 60 *30-60 4 3.6 3
MP501A MO pnp,AJ,ge 170 2 10| 45 60 *30-60 4 3.6 3%
MP502 MO pnp,AJ ge 170 2 10| 60 60 *30-60 4 3.6 3%
i MP502A MO pnp,AJ ge 170 2 10| 60 60 *30-60 3 3.6 3
MP504 MO pnp,AJ ge 170 2 10| 30 60 *50-100 | 4 3.6 3
MP504A MO pnp,AJ ge 170 2 10| 30 60 *50-100 | 4 3.6 3%
MP505 MO pnp,AJ,ge 170 2 10| 45 60 *50-100 | 4 3.6 36
MP505A MO pnp,AJ ge 170 2 10| 45 60 *50-100 | 4 3.6 3%
MP506 MO pnp,AJ,ge 170 2 10| 45 60 *50-100 | 4 3.6 3
MPS06A MO pnp,AJ ge 170 2 10| 45 60 *50-100 | 4 3.6 3
2N2580 DE pnp, DD, i 178 7 150 | 400 10 10-40 = 50 36
2N2581 DE npn, DD, si 178 il 150 | 400 | *@I0A| *10 = 50 36
2N2582 DE npn, DD, si 178 7 150 | 500 *@5A | *10-40 = 50 36
35 2N2583 DE npn, DD, si 178 7 150 | 500 10 10 = 50 3
8
NS74 SOL|  pnp,ge 187 2.5 100| *60 10 %92 7 100 =
2NS74A SOL |  pnp,ge 187 2.5 100 | *80 10 *9.2 2. 100 -
2NS75 SOL| pnp,ge 187 2.5 100 *60 | 25 *19-42 7 150 =
2N575A SOL|  pnp,ge 187 2.5 10| *80 | 25 *19-42 20. 150 -
N1157 SOL |  pnp,ge 187 2.5 10| *60 | 40 *38-84 7 200 -
(see pages 4-9 for explanation of company abbreviations.)
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Power (continued)

MAX. RATINGS CHARACTERISTICS
v 7 Ico ‘

Cross T *VCEO | hfe ICEO :;e Package

Index Type Pe i J CBO c *h tlcex T: Outline

Key No. Mtr. Type w) w/°C (oc) v) (A) FE (mA) (kHz) (T0-) Remarks
IN1157A SOL pnp,ge 187 2.5 100 *80 40 *38-84 20. 200 -
2N2739 WH npn,AJ,si 200 2 175 50 20 *10 15 14 t tMT 1
2N2740 WH npn,AJ,si 200 2 175 100 20 *10 15 14 t tMT 1
2N2741 WH npn,AJ,si 200 2 175 150 20 *10 15 14 -
2N2742 WH npn,AJ,si 200 2 175 200 20 *10 15 14 -

P99
2N2745 WH npn,AJ,si 200 2 175 50 20 *10 15 14.5 MT 1
2N2746 WH npn,AJ,si 200 2 175 100 20 *10 15 14.5 MT 1
2N2747 WH npn,AJ,si 200 2 175 150 20 *10 15 14.5 MT 1
2N2748 WH npn,AJ,si 200 2 175 200 20 *10 15 14.5 MT 1
2N2751 WH npn,AJ,si 200 2 175 50 20 *10 15 16 MT 1
2N2752 WH npn,AJ,si 200 2 175 100 20 *10 15 16 TMT1
2N2753 WH npn,AJ,si 200 2 175 150 20 *10 15 16 MT 1
2N2754 WH npn,AJ,si 200 2 175 200 20 *10 15 16 MT 1
2N2757 WH npn,AJ,si 200 2 175 50 30 *10 15 14 t MT 33
2N2758 WH npn,AJ,si 200 2 175 100 30 *10 15 14 f MT 33

P 100 :
2N2759 WH npn,AJ,si 200 2 175 150 30 *10 15 14 MT 33
2N2760 WH non,AJ,si 200 2 175 200 30 10 15 14 MT 33
2N2761 WH npn,AJ,si 200 2 175 250 30 *10 1§ 14 MT 33
2N2763 WH npn,AJ,si 200 2 175 50 30 *10 15 14.5 MT 33
2N2764 WH npn,AJ,si 200 2 175 100 30 *10 15 14.5 MT 33
2N2765 WH npn,AJ,si 200 2 175 150 30 *10 15 14.5 MT 33
2N2766 WH npn,AJ,si 200 2 175 200 30 *10 15 14.5 MT 33
2N2769 WH npn,AJ,si 200 2 175 50 30 *10 15 16 MT 33
2N2770 WH npn, AJ, si 200 1 175 100 30 10 15 16 -
2N2771 WH npn,AJ,si 200 2 175 150 30 *10 1% 16 t TMT 33

P 101
2N2772 WH npn,AJ,si 200 2 175 200 30 *10 15 16 " T MT 33
2N2815 STC npn 200 1 200 80 20 *10-50 - - s * Hex, Tl
2N2816 STC npn 200 1 1.0 100 20 *10-50 - - 2 *7." Hex, Tl
2N2817 STC npn 200 1 200 150 20 *20-60 - - 2 *7% Hex, TI
2N2818 STC npn 200 1 200 200 20 *10-50 - - * *7o Hex, Tl
2N2819 STC npn 200 d 200 80 25 *10-50 - - . *7% Hex, TI
2N2820 STC npn 200 1 200 100 25 *10-50 = - 4 *7w Hex, Tl
2N2821 STC npn 200 1 200 150 25 *10-50 - - v *7 Hex, Tl
2N2822 STC npn 200 1 200 200 25 *10-50 - - & SALHex il
2N2823 STC npn 200 1 200 80 30 *10-40 - - * * Hex, Tl

P 102
2N2824 STC npn 200 1 200 100 30 *10-40 - - . s72 Hexyerl
2N2825 STC npn 200 1 200 150 30 *10-40 - - o * Hex, Tl
153-04 WH npn, AJ, si 200 1.33 175 65 {56 *15 10 33 -
153-06 WH npn, AJ, si 200 1.33 175 85 7.5 by 10 33 -
153-08 WH npn, AJ, si 200 1.33 176 105 1.5 *15 10 33 -
153-10 WH npn, AJ, si 200 1.3 175 125 15 215 10 33 -
153-12 WH npn, AJ, si 200 1,33 175 145 759 15 10 33 -
153-14 WH npn, AJ, si 200 1.33 175 165 749 &5 10 33 -
153-16 WH npn, AJ, si 200 1.33 175 185 725 515 10 33 -
153-18 WH npn, AJ, si 200 1.33 175 205 1.5 *15 10 33 -

P 103
153-20 WH npn, AJ, si 200 1.33 175 225 {6 215 10 33 -
154-04 WH npn,AJ,si 200 1.33 175 *65 1.5 *25 10 33 =
154-06 WH npn, AJ, si 200 1.33 175 85 1.8 #25 10 3 -
154-08 WH npn, AJ, si 200 1:33 175 105 T *25 10 30 -
154-10 WH npn, AJ, si 200 1.33 175 125 1.5 75 10 33 -
154-12 WH npn, AJ, si 200 1533 175 145 7.5 %25 10 33 -
154-14 WH npn, AJ, si 200 1233 175 165 1.5 225 10 33 =
154-16 WH npn, AJ, si 200 1.33 175 185 155 *25 10 33 =
154-18 WH npn, AJ, si 200 1.33 175 205 7.5 S04 10 33 -
154-20 WH npn, AJ, si 200 1433 175 225 7.9 A25; 10 33 -

P 104
163-06 WH pnp, AJ, si 200 2.0 175 75 20 Ak 15 22 MT33
163-08 WH npn,AJ,si 200 2 175 95 20 *15 15 22 MT 33
163-10 WH npn,AJ,si 200 2 175 115 20 *15 15 22 MT 33
163-12 WH npn,AJ,si 200 2 175 135 20 218 15 22 MT 33
163-14 WH npn,AJ,si 200 2 175 155 20 *15 15 22 MT 33
163-18 WH npn,AJ,si 200 2 175 175 20 *15 15 22 MT 33
163-20 WH npn,AJ,si 200 2 175 215 20 *15 15 22 MT 33
164-04 WH npn,AJ,si 200 2 175 55 20 *25 15 22 MT 33
164-06 WH npn,AJ,si 200 2 175 75 20 *25 15 2 MT 33
164-08 WH npn,AJ,si 200 2 175 95 20 %25 15 22 MT 33

P 105
164-10 WH npn,AJ,si 200 2 175 115 20 *25 15 22 i MT 33
164-12 WH npn, AJ,si 200 2.0 175 135 20 *25 15 22 i MT 33
164-14 WH npn, AJ, si 200 2.0 175 155 20 *25 15 22 t MT 33
164-16 WH npn, AJ, si 200 2.0 175 175 20 ) 15 22 t MT 33
164-18 WH npn, AJ, si 200 2.0 175 195 20 28 15 22 t tMT 33

(see pages 4-9 for explanation of company abbreviations.)
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INSPIRATIONAL THOUGHTS FOR THE TECHNICALLY INCLINED

ITTSY BITS |

Why the baby talk? We're bubbling
with happiness over our latest baby.
It's the fifth generation of a native-
born family, and although the small-
est, it is undoubtedly the best today
by virtue of its breeding. This latest
offspring is the new Size 11 Shaft
Encoder we have named ADAC. Now
ADAC, like its ancestors, is charac-
terized by engraved drums which are
interconnected by high-speed, anti-
backlash, continuous gearing and
by special brushes which interro-
gate and read out the drum position
on the run or at rest.

At this point we can almost hear
you say, “So what's new about
that?” It's an all-around better baby!
Firstof all, the ADAC is a high-speed
device designed to run at 200 rpm
input shaft speed. It can be inter-
rogated on a bit-by-bit basis in 1
millisecond while on the run. Even
more important, it packs a lot of
bits into a tiny >ackage — for ex-
ample, in a can only 2 962” in
diameter and 2.355” long, you can
buy a count of 16,384 bits (2'*). We
have also included all the advan-
tages of V scan (U scan optional)
for unambiguous binary outputs and

have incorporated all necessary
diode logic as well.

ADAC units are available as
binary encoders covering the range
of 2% through 2'¢. We also have BCD
encoders in decimal counts to
99999 and angular counts to 359.9°.
A 2'° gray code device is also
available.

To give you a better idea of the
new encoder’'s breeding, we think
these statistics will prove helpful.

TYPE SIZE 11 UNITS

CHARACTERISTIC BINARY BCD
Voltage/Current 28vdc/20ma 28vdc/20ma
Interrogation Pulsed or Serial

continuous
Readout On run and static
Output Parallel Parallel digit, serial

between digits

Time Sharing Isolation diodes are standard to permit
time sharing

Counts per revolution 126 or 256 100

Starting Torque 0.20 in. oz. 0.20 in. oz.

Accuracy = 1 bit for any given input shaft angle

Life 5,000,000 revolitions at 300 rpm (min)

SUMMARY OF OTHER FEATURES

W Solid gold alloy drums and
brushes W In-line brush geometry
B Continuous precision gearing
B Flush conducting and non-
conducting drum surface m Steel
shafts and precision bearings
B Standard Size 11 mounting
M Isolation diodes for positive and
negative logic included.

The proud parents are anxious to
send vou abrand new brochure cele-
brating the event, so let us know who
you are and where we can find you.

INERTIA |

Sometimes it takes a sharp push
to get things going. We say we're
working against inertia. At other
times we pull and haul to get things
“off the dime” overcoming a kind
of viscous unwillingness. But inertia
and viscosity can be real advan-
tages instead of irritants. There are
times, for example, when a tach
generator (we make them, too) can
be replaced by a viscous or inertial
damped servo motor. There’s been
a lot written on the subject, and
we're not going to discuss the ob-
vious advantages of these devices
except for the following summary
and an invitation to write for more
details.

TYPICAL DAMPED SERVOMOTOR CHARACTERISTICS
TYPE—VISCOUS

SIZE 8 8

Part Number CMO 0180 450 CMO 1302 450
Stall Torque 0.26 in. oz. 0.31

No-Load Speed 5190 rpm 6200

Rotor Moment of Inertia 0.69 gm cm? 0.48

Theoretical Accel at Stall 28,600 rad/sec? 48,500

Time Constant 0.0531 sec 0.0119

Fly Wheel Damping — 196 dyne-cm-sec
Fly Wheel Inertia —_ 4.6 gm cm?2

Weight 2.0 oz. 26

TYPE—INERTIAL

SIZE 1" 15 18

Part Number CRO 1300 660 T1310-41B R1320-2B
Stall Torque 0.60 1.45 2.25
No-Load Speed 6000 4500 4500
Rotor Moment of Inertia 1.45 5.48 6.25
Theoretical Accel at Stall 30,700 18,700 26,000
Time Constant 0.022 0.0255 0.0185
Fly Wheel Damping 100 750 750

Fly Wheel Inertia 10 100 100
Weight 6.0 12.0 18

May 17, 1966
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Powel’ (continued)

MAX. RATINGS CHARACTERISTICS
v o )

Cross T. *VCEO | hfe ICEO *l;e Package

Index Type Pc 7S J CBO c * TICEX T Outline

Key No. Mtr. Type v) w/°C (ec) v) (A) EE (mA) (kHz) (TO-) Remarks
164-20 WH npn, AJ, si 200 2.0 175 215 20 *25 15 22 it tMT 33
2N2902 Tl npn,si 240 1.37 200 120 0.5 30 0.005 - -
2N 1809 WH npn, AJ, si 250 2.22 175 50 30 *10 15 14 % 1MT 14
2N1810 WH npn, AJ, si 250 2.22 175 100 30 *10 15 14 t tMT 14

610 IN1811 WH npn, AJ, si 250 2:22 175 150 30 *10 15 14 t tMT 14
2N1812 WH npn, AJ, si 250 2.22 175 200 30 *10 15 14 TMT 14
2N1813 WH npn, AJ, si 250 2522 175 250 30 *10 15 14 TMT 14
2N1814 WH npn, AJ, si 250 2.22 175 300 30 *10 15 14 TMT 14
IN1816 WH npn, AJ, si 250 2.22 175 50 30 *10 15 14.5 t MT 14
2N1817 WH npn, AJ, si 250 2:72 175 100 30 *10 15 14.5 t tMT 14
2N1818 WH npn, AJ, si 250 2.22 175 150 30 *10 15 14.5 1 TMT 14
2N1819 WH npn, AJ, si 250 2.22 175 200 30 *10 15 14.5 TMT 14
2N1823 WH npn, AJ, si 250 2.22 175 50 30 *10 15 16 tMT 14
IN1824 WH npn, AJsi 250 222 175 100 30 *10 15 16 tMT 14

P 107 IN1825 WH npn, AJ, si 250 2.22 175 150 30 *10 15 16 tMT 14
IN1826 WH npn, AJ, si 250 2.22 175 200 30 *10 15 16 1 $MT 14
2N1830 ViH npn, AJ, si 250 2.22 175 50 30 *10 15 14 t TMT 14
2N1831 WH npn, AJ, si 250 2.22 175 100 30 *10 15 14 1 tMT 14
2N1832 WH npn, AJ, si 250 2.22 175 150 30 *10 15 14 t TMT 14
2N1833 WH npn, AJ, si 250 2.22 175 200 30 *10 15 14 t tMT 14
2N2109 WH npn, AJ, si 250 2.22 175 50 30 *10 15 14 t MT 17
IN2110 WH npn, AJ, si 250 2.22 175 100 30 *10 15 14 t tMT 17
2N2111 WH npn, AJ, si 250 2.22 175 150 30 *10 15 14 i MT 17
2N2112 WH npn, AJ, si 250 2.22 175 200 30 *10 15 14 i MT 17
2N2113 WH npn, AJ, si 250 2.22 175 250 30 *10 15 14 i MT 17

P 108
N2114 WH npn, AJ, si 250 2.22 175 300 30 *10 15 14 i MT 17
2N2116 WH npn, AJ, si 250 2.22 175 50 30 *10 15 14.5 t MT 17
N2117 WH npn, AJ, si 250 2.22 175 100 30 *10 15 14.5 ¥ MT 17
2N2118 WH npn, AJ, si 250 2.22 175 150 30 *10 15 14.5 ' tMT 17
2N2119 WH npn, AJ, si 250 2:22 175 200 30 *10 15 14.5 t tMT 17
2N2123 WH npn, AJ, si 20 2.22 175 50 30 *10 15 16 t tMT 17
IN2124 WH npn, AJ, si 250 2022 175 100 30 *10 15 16 t MT 17
N2125 WH npn, AJ, si 250 2929 175 100 30 *10 15 16 t MT 17
IN2126 WH npn, AJ, si 250 2.22 175 150 30 *10 15 16 t MT 17
2N2130 WH npn, AJ, si 250 2.22 175 50 30 *10 15 14 i TMT 17

P 109
2N2131 WH npn,AJ,si 250 2.22 175 100 30 *10 15 14 t MT 17
2N2132 WH npn,AJ,si 250 2.22 175 150 30 *10 15 14 t MT 17
N2133 WH npn,AJ,si 250 2.22 175 200 30 *10 15 14 t MT 17
2N3149 STC npn 300 2 200 80 70 *10 = - . *1'" Hex
2N3150 STC npn 300 2 200 100 70 *10 - - 5 *1 Hex
“2N3151 STC - 300 2 200 150 70 *10 - - . *1Y" Hex
DTG-1010 DE pnp, ge - 0.8 110 *325 15 *12 - 250 3
DTG1200 DE pnp,ge - 1.25 110 *120 15 0.2 - 250 -
DTG-2000 DE pnp,ge - 1.25 110 60 25 5 10 250 3
DTG-2100 DE pnp,ge - 1.25 110 *80 25 *95 10 250 3

P 110
DTG-2200 DE pnp,ge - 1.25 110 100 25 2725 10 250 3
DTG-2300 DE pnp,ge - 1.25 110 *1200 25 220 10 250 3
DTG-2400 DE pnp,ge - 1.25 110 *140 25 *25 10 250 3
DTS-413 DE npn,si - 0.8 1501 400 | 2.0 20-80 - 5000 3
2N4079 AMP 2N4077 & 2N4078 combined to form matched complementary pajr

P11 2N4107 AMP 2N4105 & 2N4106 combined to form matched complementary pair
2N4136 AMP 2N2430 & 2N2431 combined to form matched complementary pair
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s COUNTER/TIMER

This 5 MHz counter/timer from Monsanto
IS only 3"z inches high, and weighs just

16 pounds. Yet it gives you a time bhase
range from 14 second to 100 seconds in
decade steps, and resolution for frequency
measurement of 0.01 Hz.

HOW COME? Integrated circuits. In 909 of the  goes with these “high-priced” specs:

active circuits. That's how Monsanto builds big per- » Measures average frequency: 0—5 MHz « Measures
formance into a small package. Plus speed, accuracy, average periods: 0.2 u sec. to 1 sec. » Measures single
reliability, low power consumption, low heat genera- periods: 1 u sec. to 106 sec. = Measures frequency
tion and easy maintenance. Six of the 13 printed cir- ratios: 10-6 to 106 « Measures time intervals: 1 u sec.
cuit boards are interchangeable. to 106 sec. » Counts: random or uniformly spaced signals.
HOW MUCH? Just $1575. And that low selling price ~ Want to know more? Just clip the coupon.

MONSANTO, ELECTRONICS DEPT. 800 NORTH LINDBERGH BLVD. « ST. LOUIS, MO.
Details, please, on the Model 1010 5 MHz Counter/Timer |

o

o

[

o

®

Model 1000 20 MHz Counter/Timer [] :

[ ]

Monsanto Name/Title 338 23 :
i ]
Firm_ &
®

- - : °

&

L.}

®

®

®

Address

City/State/Zip

0000000000000000000000000000000000000000000000000000000000
ON READER-SERVICE CARD CIRCLE 23
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Low-Level Switching

Generally types rated under one watt. In order of f« or fr.

MAX. RATINGS CHARACTERISTICS
f. v
Gross *fae p Tj ,,VCEO | hee iy ICO *coe Pu:kgge
Index Type i c ) CBO C *h ICEO Cob vce(suf) Outline
Key No. M#r. Type (MHz) | (mW) | °C’ [mW/°C| (V) | (mA) FE (1A) (pF) (V) | (10-) Remarks
aN327A | RA | pnp,si 0.05 | 380 | 160 2.9 | 40 50 *15 0.1 *110 0.3 5 $SD, CT, STC, ETC, SPR
2N328A | RA | pnp,si 0.05 | 380 | 160| 29 | 35 50 *30 0.1 *110 0.5 5 $sD, CT, STC, ETC, TI, SPR
LL1 | N8B | TI pnp,PL,si 0.05 | 500 [ 200{ 29 | 35 50 *30 .001 110 0.5 5 SPR
2N329 RA | pnp,si 0.05 | 380 | 160| 25 | 30 5 60 0.1 *110 1.0 5
2N329A | RA | pnp,si 005 | 380 | 160| 29 | 30 50 *60 0.1 *110 0.6 5 $SD, CT, STC, ETC, SPR, Tl
N39B | TI pnp, PL,si 0.05 | 500 | 200( 29 | 30 50 *60 .001 110 0.6 5 SPR
2N1034 RA | pop,si 0.05 | 250 | 160 1.85| 40 50 15 1 *110 0.5 b KSC, CT, ETC, SPR
2N1035 RA | pnp,si 0.05 | 250 | 160| 1.85| 35 50 30 1 *110 0.4 5 KSC, CT, ETC, SPR
2N1036 RA | pnp,si 005 | 250 | 160| 1.85| 30 50 60 1 *110 0.3 5 KSC, CT, ETC, SPR
LL 2N1037 RA | pnp,si 0.05 | 250 | 160| 1.85| 35 50 25 1 *110 0.5 5 KSC, CT, ETC, SPR
2
N1275 RA | pnpsi 0.05 | 25 | 160| 1.85| 80 50 *15 1 *110 0.3 5 CT, SPR
IN1640 CcT pnp,SYM *0.4 | 250 | 160| 19 20 50 *6 01 *50 = 5
2N1641 CT | pnp,SYM 3 250 | 160| 1.9 | 10 50 *10 01 *50 = 5
N519 Gl pnp,AJ,ge 1 100 | 8 | 167 *15 - 15 2 *14 - 5 Tl
NS19A | Gl pnp,AJ,ge 1 15 | 100[ 20 [ *20 - 15 2 *14 = 5 TI, IND
2N943 sSD | AJ 1 250 | 175 167| 18 50 = .002 *14 003 18 CT, Chopper Pairs, SPR
2N946 SSD | AJ 1 250 | 175 167 80 50 = .004 *14 .005 18 CT, Chopper Pairs, SPR
2N944 SSD | AJ 1 250 | 175 167| 18 50 - .003 *14 .004 18 CT, Chopper Pairs, SPR
2N945 SSD | AJ 1 250 | 175| 167| 50 50 = .004 *14 .005 18 CT, Chopper Pairs, SPR
2N1091 RCA | npn,AJ,ge 1 120 | 8 | - *25 400 *40 8 *25 i 5 Gl
gl
: 2N1614 | GE | pnp,AJ,ge 1 240 | 85 | 4 12 300 | *32 25 = 90 -
N3342 | SSD | pmp,AJ 1 250 | 175 L7| 8 50 *30 0.02 *10 0.1 5 SPR
2N3344 | SSD | pnp,AJ 1 250 | 175 L7 30 50 *25 0.002 | *12 0.0012| 5 SPR
2N3345 | SSD | pnp,A) 1 250 | 175 L7 50 50 *15 0.005 | *12 0.003 5 SPR
2N3346 | SSD | pnp, Al 1 250 | 175( 1.7 | 50 50 *25 0.005 | *12 0.0015| 5 SPR
2N3842 SPR | pnp,PE,si *] 300 | 2000 17| 120 100 1 020 *9 = 18 Chopper
IN3977 SPR | pnp,PE,si 1 400 | 2000 23 | 10 100 *40 0.001 | *14 0.10 46 Chopper
2N3978 SPR | pnp, PE,si 1 400 | 200 23| 20 100 *30 0.001 | *14 0.10 46 Chopper
2N3979 | SPR | pnp,PE,si 1 400 | 2000 23 | 35 100 *20 0.001 | *14 0.15 46 Chopper
IN1642 CT | pnp,SYM *12 | 250 | 160| 19 | 6 50 15 il *50 = 5
LL
YL anses Tl npn,AJ,ge #1851 150 | 85| 25 20 300 50 5 17 = 5
2N3841 SPR | pnp, PE, si *1,5 | 300 | 200] 1.7 | 100 100 1.5 .002 *9 = 18 Chopper
2N356 Gl npn,AJ,ge 3 100 | 85| 20 | *20 = *20-50 5 *14 20 5 Tl
IN3S6A | Gl npn,AJ,ge 3 150 | 100] 2.0 | *30 4 *20-50 5 *14 .20 5 Tl
2N426 Tl pnp,AJ,ge 3 150 | 100| 25 | *30 400 *30-60 25 *20 32 5
2N520 Gl pnp,AJ,ge 3 100 | 85| L67| *I5 - 2 2 *14 - 5 Tl
aN528A | Gl pnp,AJ,ge 3 150 | 100 2.0 | *20 = 40 2 *14 = 5
2N585 RCA | npn,AJ,ge 3 I P *25 200 *20 3 2 0.1 9 Gl
IN595 Tl npn,AJ,ge *3 150 |/ 85 25| 15 300 75 5 17 & 5
2N1012 Gl npn,AJ,ge 3 15 | 100/ 2.0 | *35 ~ *40 5 *20 .20 5
LL
> s npn,DD,si 3 500 | 150 4 40 100 30-100 il 37 3.0. 5 NA
2N1694 GE | npn,ge 3 75 85 | - 20 25 *50 1.5 6. - 5
2N2946 CT | pnp,si *3 400 | 2000 2.3 | *40 100 *30 0005 | *10 2 46
T-404 NUC | pnp,ge 3.5 120 80 - *25 100 - 5 *20 0.2 1
2N404 pnp,AJ ge 4 15 | 85| - % 100 *24 2 " 1 5 AMP, GI, TI, RCA, NUC
2N404A RCA | pnp,AJ 4 150 { 85| - 35 100 2 9 G i 5 NUC
2N1605 RCA | pnp,AJ, ge 4 15 | 100| - *25 100 *40 5 *20 0.15 5 Tl
IN1605A | RCA | pnp,AJ,ge 4 200 | 100] - *40) 100 *4() 10 *20 0.15 5
2N1808 Tl npn,AJ,ge 4 150 | 100| 2.5 25 300 *125 5 *20 15 5
IN1169 RCA | npn,AJ,ge 4,5 T i s 18 = *20 10 19 4 5
LL .
5 | v RCA | npn,AJ.ge 4.5 i B 20 = *20 8 19 - 5 AMP
2N315 Gl pnp,AJ,ge 5 100 | 85| 2 *20 200 *15-30 2 *14 15 b TI, IND
N3I5A | Gl pnp,AJ,ge 5 15 | 100 2 *25 200 *20-50 2 *14 .15 5 TI, IND
N3158 | Gl pnp,AJ,ge 5 150 | 100{ 2 *30 200 *20-50 2 *14 15 5
IN388 Tl pnp,AJ,ge 5 150 | 100{ 2 25 500 *60-180 | 10 *20 - 5
IN3BBA | Tl pnp,AJ,ge 5 150 | 100{ 2 40 500 *60-180 | 10 *20 - 5
427 Tl pnp,AJ,ge 5 150 | 100[ 2.5 | *30 400 *40-80 25 *20 3 5
N596 Tl npn,AJ,ge *5 150, 7| 85l 250 10 300 100 5 17 - 5
2N858 *SPR| pnp,SP,si *5 15 | 140[ 13| 40 50 3 0.1 *5 0.07 18 *PH orig Reg, CT
2N1090 RCA | npn,AJ,ge 5 120 | 85| - *25 400 *30 8 *25 - 5 Gl
L7 1 onosss CT | pop,si *5 400 | 200| 2.3 25 100 | *40 .0002 *10 - 46
2N3677 cT pnp,si 5 400 | 2000 - 20 100 = 001 6 .001 4%
IN357 Gl npn,AJ,ge 6 100 | 85| 2 *20 - *20-50 5 *14 .20 5 Tl
N3STA | G ipn,AJ,ge 6 15 | 100{ 2 *30 = *25-75 5 *14 .20 5 Tl
2N859 *SPR | pnp,SP,si * 150 | 40( 13| 40 50 65 0.1 *5 0.06 18 *PH orig Reg, CT
(see pages 4-9 for explanation of company abbreviations.)
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Low" Level (continued)

MAX. RATINGS CHARACTERISTICS
f \)
Cross *‘ae P Tj *VCEO | hy Ico Coe Package
Index Type T goil s ) CBO (s, h ¥ *lceo | TCob vce(suf) Outline
Key No. Mir. Type (MHz) | (mW) | °C’ [mW/°C| (V) | (mA) FE (uA) | (pF) (V) | (10-) Remarks
2N1319 RCA | pnp,AJ,ge 6 120 71 - *20 400 *30 2.5 *20 0.2 5. Tl
IN2274 *SPR | pnp,SP,si *6 150 40| 1.3 25 50 *15 0.003 *6.0 - 18 Chopper, *PH orig Reg, CT
2N2275 *SPR | pnp,SP,si *§ 150 40| 13 25 50 15 0.003 *6.0 - 18 M. Pair 2N2274*PH orig Reg, CT
2N2276 *SPR | pnp,SP,si *6 150 140 1.3 *15 50 *15 0.003 *6.0 - 18 Chopper, *PH Orig Reg, CT
N2217 *SPR | pnp,SP,si *6 150 40| 13 i 50 *15 0.003 *6.0 - 18 M. Pair 2N2276 *PH orig Reg,CT
LL8 .
2N3840 SPR | pnp,PE,si *6 400 2000 2.3 50 100 1.5 .0005 o) - 46 Chopper
3N123 SPR | pnp,PE,si 6 100 200{ 0.58| *30 20 - 0.01 *10 - 72 Dual
UD-1001 SPR | npn, PE,si 6 200 2000 1.1 30 20 - 0.010 *8 - 90 Twin Dual
UD-1002 SPR | npn,PE,si 6 200 2000 1.1 30 20 - 0.010 *8 - - Twin Dual, 8 lead flat pack
UD-1003 SPR | pnp,PE,si 6 200 2000 1.1 50 20 - 0.010 %8 - - Twin Dual, 8 lead flat pack
UD-2000 | SPR | pap,PE,si 6 400 2000 - 50 100 *50 0.001 *6 0.1 - Twin Dual, 6 lead flat pack
2N3317 SPR | pnp,SP,si *6.4 150 140 1.3 30 50 - .001 29 - 18 Chopper
2NB60 *SPR | pnp,SP,si *6.5 150 140 13 25 50 33 0.1 *5 0.07 18 *PH orig Reg, CT
2N2185 pnp,SP,si *6.5 150 140 13 30 50 - 0,001 *6.0 - 18 Chopper; CT, SPR
2N2186 *SPR | pnp,SP,si *6.5 150 40| 13 30 50 - 0.001 *6.0 - 18 M. Pair 2N2185; *PH orig Reg,
CcT
LL9
2N2187 pnp,SP, si *6.5 150 140 13 30 50 - 0.001 *6.0 - 18 M. Pair 2N2185; CT, SPR
2N1000 Gl npn,AJ,ge 7 150 100 20 *40 - *40 15 *20 28 b
2N1119 *SPR | pnp,SAT,si L2 150 140 13 10 50 2% 0.001 *6.0 0.08 5 *PH orig Reg, CT
2N8B61 *SPR | pnp,SR,si 75 150 140| 13 25 50 65 0.1 5 0.06 18 *PH orig Reg, CT
2N2278 *SPR | pnp,SP,si *1.6 150 140 13 15 50 - 0.001 *6.0 - 18 Chopper *PH orig Reg, CT
2N2279 +SPR | pnp,SP,si *1.6 150 40, 13 15 50 - 0.001 *6.0 - 18 M Pair 2N2278 t+ PH Orig Reg,
CT
2N3318 SPR | pnp,SP, si *1.6 150 140f 1.3 15 50 - .001 g 18 Chopper
N414 RCA | pnp,AJ, ge 8 150 85 | - *30 200 80 2 *11 - 5 LAN
LL 10
2N521 Gl pnp,AJ,ge 8 100 85 167 | *15 - 35 2 *14 - 5 Tl
2N521A Gl pnp,AJ,ge 8 150 100 2.0 *20 - 70 2 *14 - 5 Tl, IND
2N579 pnp,AJ,ge 8 120 71 - *20 400 *30 5 0.2 9 GI, IND
2N581 RCA | pnp,AJ,ge 8 150 85 - *18 100 30 3 - 0.2 5 Gl, TI, LAN, IND
2N583 pnp,AJ,ge 8 120 85 - *18 100 *30 3 0.2 1 GI, LAN
2N862 *SPR | pnp,SP,si *3 150 140| 13 15 50 33 0.1 V) 0.07 18 *PH orig Reg, CT
2N2970 SPR | pnp,SP,si *g 150 140 13 *30 50 *10 0.01 *6.0 0.08 5 Symmetrical
2N2971 SPR | pnp,SP,si *8 150 140 1.3 *30 50 *10 0.01 *6 0.08 18 Symmetrical
2N358 Gl npn,AJ,ge 9 100 85 2.0 *20 - *20-50 5 *14 .20 5 Tl
2N358A Gl npn,AJ,ge 9 150 100( 2.0 *30 - *25-75 5 *14 .20 5 Tl
LL 11
2N428 Tl npn,AJ,ge 10 150 100| 2.5 *30 400 *60 25 *20 R 8,
2N863 *SPR | pnp,SP,si *10 150 140| 13 15 50 65 0.1 5 0.06 18 *PH orig Reg
2N942 SSD | AJ 10 250 175 167 8 50 2 .0025 *14 .004 18 CT, Chopper Pairs, SPR
2N2165 SPR | pnp,SP,si *10 150 140 13 30 50 - 0.020 *6 - 5 Chopper, CT
2N2166 SPR | pnp,SP,si *10 150 40| 13 15 50 - 0.020 *6 - 5 Chopper, CT
2N2944 CT pnp,si *10 400 200 2.3 15 100 *80 .0001 *10 - 46
2N2968 SPR | pnp,SP,si *10 150 140 13 *30 50 *15 0.01 *6 0.06 5 Symmetrical
2N2969 SPR | pnp,SP,si *10 150 140 13 *30 50 *15 0.01 *6 0.06 18 Symmetrical
2N2677 GE npn, DG, si *10 250 175| 1.66 | *45 % *20-55 | 3 15 46
40346 RCA | npn,si *10 5W 2000 85| - 0.5A *25 (min) | *5 - 0.5 5 Veer= 175
LL 12
TW-135 SPR pnp, PE,si 10 400 2000 2.4 30 100 *50 0.001 29 0.15 18 Complementary to 2N2432
2N316 Gl pnp,AJ,ge 12 100 85 2.0 *20 200 *20-50 2 *14 .18 5 IND
2N316A Gl pnp,AJ,ge 12 150 100| 2.0 225 200 *20-50 2 *14 .18 9 IND
2N3019 FA npn,DPE si 12 800 200| 28.6| *140 100 5 - 12 0.2 5
2N3020 FA npn,DPE, si 12 800 2000 286 | *140 100 4 - 12 0.2 5
2N3319 SPR | pnp,SP,si 12 150 40| 13 *10 50 - 50 *10 - 18 Chopper
2N2162 SPR | pnp,SP,si *14 150 40| 13 30 50 35 0.001 *6 - 5 Chopper, CT
2N2163 SPR | pnp,SP,si *14 150 140 13 15 50 35 0.001 *6 - 5 Chopper, CT
2N337A GE npn,DG,si i 500 175 [73,33510° %4 20 *20-55 b A3 L5 ] TR
2N522 Gl pnp,AJ,ge 15 100 85 e el 1 - 60 2 *14 - b, Tl
s
i 2NS22A Gl pnp,AJ,ge 15 150 100 2.0 *20 - 100 2 *14 - 5 Tl, IND
2N580 pnp,AJ ge 15 120 i - *20 400 *45 5 - 0.2 9 Gl, IND
2N1276 GE npn,DG,si *15 150 150 1.2 *40 25 9-22 1 5 1 5 TR
2N1277 GE npn,DG,si 15 150 150 1.2 *40 25 18-44 1 5 1 5 TR
2N1278 GE npn,DG,si *15 150 1507012 *40 25 37-90 1 5.0 1 5 TR
2N1279 GE npn, DG, si *15 150 150 1.2 *40 25 76-333 1 5 Iy 5 TR
2N1309A | Gl pnp,AJ,ge 15 150 | 85 &5 35 300 *80 6 20 0.2 5 Tl
2N2349 GE npn, DG, si 15 150 150| 1.25| *40 25 *120-250 | 1 *4 1.5 5
2N3677 CT EP,si Al 400 200 2.3 *30 100 - 0.001 *10 - 18 Low Rec (SAT) Chopper
2N864 *SPR | pnp,SP,si *16 150 40| 13 6 50 65 0.1 *5 0.06 18 *PH orig Reg, CT
LL 14
: 2N941 SSD AJ 16 250 175 167| 8 50 *25 .0025 *14 .002 18 CT, Chopper Pairs, SPR
2N1676 *SPR | pnp,SAT,si *16 100 140 087 | 45 50 - 0.001 &7, 0.04 5 Chopper, *PH orig Reg
2N1677 *SPR | pnp,SAT,si *16 100 140| 0.87 | 45 50 50 0.001 T 0.055 5 Chopper, *PH orig Reg
2N2167 SPR | pnp,SP,si *16 150 140 1.3 "y 50 - 0.002 *6 - 5 Chopper, CT
2N2280 *SPR | pnp,SP,si *16 150 40| 13 *10 50 - 0.003 % 0.05 18 Chopper, *PH orig Reg, CT

(see pages 4-9 for explanation of company abbreviations.)
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Low o Level (continued)

MAX. RATINGS CHARACTERISTICS
fae Yceo !
Cross » X * h Cco Coe Package
Index Type '.T Pc (o0 j) VCBO IC *hfe *ICEO *Cob vce(sat) Outline
Key No. Mfr. Type (MHz) | (mW) | ‘°C’ [mW/°C| (V) | (mA) FE (uA) | (pF) (V) | (10) Remarks
2N2281 pnp, SP, si *16 15 | 140 1.3 | *10 50 = 0.003 | *7 = 18 Matched 2N2280's, SPR, CT
2N582 RCA | pnp,AJ,ge 18 15 | 8| - *25 100 60 2 - 0.2 5 Gl, TI, RCA, IND
317 Gl pnp,AJ, ge 2 100 8 | 20 | *0 400 *20-60 2 *14 .20 5 Tl, IND
IN3ITA | Gl pnp,AJ,ge 2 15 | 100] 20 | *25 400 *20-60 2 *14 20 5 TI, IND
o 2N1384 RCA | pnp,DR,ge *20 20| 8| - *30 500 *20 4 - = 11
15 : -
aN2350 | GE | npn,PL,si 20 400 | 2000 2.3 | 40 1 *300 = 20 0.35 46
2N2351 GE | npn,PL,si 20 400 | 2000 2.3 | 50 1 *120 = 20 0.35 46
aN2352 | GE | npn,PL,si 20 400 | 2000 2.3 | 40 1 *60 = 20 0.35 46
2N2353 GE | npn,PL,si 20 350 | 200 - 25 1 *20 = 2 0.35 46
IN2678 | GE | npn,DG,si *20 | 250 | 175| 166 | *45 2 45-150 1 *3 15 46
UD-1000|  SPR | npn,PE,si 2 200 [ 2000 11| 20 20 - 0.010 | *10 = 90 Twin Dual
IN523 al pnp,AJ,ge 21 10| 8| 167 *I5 = 80 2 *14 - 5
NS23A | Gl pnp,AJ, ge 2 15| 8| 20 [ *I5 i 125 2 *14 = 5 IND
2N865 *SPR | pnp,SP,si *24 15 | 10| 13 | *10 50 150 0.1 *5 0.05 18 *PH orig Reg, CT
2N2164 SPR | pnp,SP,si *24 15 | 10| 13 | *12 50 40 0.002 | *6 = 5 Chopper, CT
LL 16
2N338A | GE | npn,DG,si 25 500 | 175 3.33| 45 2% 45-150 5 3 1.5 5 TR
INS24A | MO | pnp,AJge 2542 | 225 | 100| 6.67 | *45 500 18-41 10 *40 0.130 5
2N842 TR | npn,PE,si 30 300 | 175 2 45 *20-55 1 10 1.2 18
2N1060 npn,DM,si 3.0 | 35 | 150 2.0 | 40 50 20 0.1 *10 0.3 18 NA
2N525A | MO | pnp,AJ,ge 3465 | 225 | 100 6.67 | *45 500 30-04 10 *40 0.130 5
2N794 pnp,MS, ge 40 150 | 8 | - *13 100 *50 13 = = 18 SPR
2N843 TR | npn,PE,si 40 300 | 175 2 45 50 5150 | 1 *10 1.2 18
2N1300 RCA | pnp,MS,ge *40 15 [ 8| - *13 100 30 3 2 = 5 SPR, TI
2N1854 | RCA | pnp, DM, ge 40 150 8| - *18 100 40-400 4.2 = 0.25 5
9 2N1683 RCA | pnp,MS,ge *50 15 | 8 | - 12 100 *50 3 = = 5 TI, SPR
17
TN-79 SPR | npn,PE,si 50 800 | 200( 4.57 | *30 800 *100 0.010 | *10 - 5 DC/AC Chopper
TN-80 SPR | npn,PE,si 50 500 | 200 2.86 | *30 800 *100 0.010 | *10 = 18 DC/AC Chopper
INS26A | MO | pnp,Al.ge 53-90 | 225 | 100| 6.67 | *45 500 44-88 10 *40 (.130 5
N795 pnp,MS, ge 60 15 | 8 | - *13 100 *75 13 - = 18 SPR
2N1301 RCA | pnp,MS,ge *§0 150 [ 8| - *13 100 30 3 - = 5 SPR, TI
518200 FA | npn,DPE,si 60 A 2000 114 | 60 500 300 < 2 .25 50
2N398A | MO | pnp,Alge 65 150 | 100 2 105 200 *65 12 = A1 5 Gl, TI, RCA
2N3107 FA | npn,DPE,si 70 800 | 200\ 457 | 100 1000 | 60 01 20 10 5
2N3109 FA | npn,DPE,si 70 800 | 200| 457 | 80 1000 | 60 0 25 150 5
2N3340 | SSD | npn,PL *10 400 | 200{ 2.28| 20 30 *60 0.001 | *6 0.2 4%
LL 18
N3341 SSD | pnp, EP 70 400 | 200( 2.28| 20 30 *60 0.01 *6 0.25 4
aNS27A | MO | pnp,AJ,ge 72-121) 225 | 100| 6.67 | *45 500 60-120 10 *40 0.130 5
2N796 pnp,MS,ge 80 1508 asklat= *13 100 *85 13 = 18 SPR
INII3IA|  HU | pop *80 750 | 15| - *60 = *30 = = = 5
N1132A|  HU | pp *80 750 | 15| - *60 = *60 = = 5 MO
IN1132B|  HU | pp *80 | 750 | 175] - *70 = *60 = = = 5 MO
2N1252 FA | npn,DD,si *80 20 | 175| 133 | *30 = *35 0.1 *30 0.6 5 SY, AL, NA
2N3108 FA | npn,DPE,si 9% 800 | 200 457 | 100 1000 | 40 .01 20 10 5
2N3110 FA | npn,DPE,si 96 800 | 200 457 | 80 1000 | 40 01 25 150 5
N1139 TR | npn,PE,si 100 50 | 175| 66 | 15 100 | *20-200 | 5 12 5
LL
w 2N1254 HU | pnp *00 | 275 | 175) - 30 = 30 - 8 = 5
2N1255 HU | pnp *100 | 275 | 175| - 30 = *60 = 8 = 5
2N1256 HU | pnp *100 | 2715 | 175] - 40 e *30 = 8 = 5
2N1257 HU | pnp *100 | 275 | 175] - 40 = *60 = 8 = 5
2N1258 HU | pnp *100 | 275 | 15| - 30 - *100 = 8 5 5
2N1259 HU | pnp { 00 | 25 | 15| - 50 = *50 2 8 = 5
2N1444 npn, DM, si 100 500 | 150| 4 *60 250 | *25 0.5 32 1.5 5 NA
2N2102 RCA | npn,si *100 | SW | 200| 28.6 | 65 la *40-120 | .002 *75 0.5 5 CDC, GI, TR, TRWS
2N2569 AMP | npn,PE,si 100 300 [ 175( 2 *20 100 | *50 01 *10 0.2 18 Chiopper — Vottset=145
2N2570 AMP | npn,PE,si 100 300 | 175] 2 *20 100 *50 .01 *10 0.2 18 Chopper — Voffset=350
LL 20
: 2N3883 MO | pnp,EM,ge *100 | 750 | 100 10 15 300 *30 t *g 0.5 5 Ices =100
3N71 sSD | n,PL *100 | 100 | 200| .57 | *15 10 *40 010 *6 50 18 Dual-Emitter Chopper
3NT2 SSD | n,PL *100 | 100 | 200| .57 | *15 10 *40 010 *6 100 18 Dual-Emitter Chopper
3N73 SSD | n,PL *100 | 100 | 200| .57 | *15 10 *40) .010 *6 200 18 Dual-Emitter Chopper
FT34C FA | npn,DPE si 100 800 | 200| .0286| *150 | - *120 = = 1 5
FT34D FA | npn,DPE,si 100 800 | 200| .0286| 120 = *300 = = 1 5
MCS2135| MO | npn,AE,si *100 | 150 | 125| 1.5 | 60 50 *100-300 | .01 *3 0.3 =
MCS2136| MO | npn,AE,si *100 | 150 | 125| 1.5 | 60 50 *250-750 | .01 *3 0.3 =
MCS2137| MO | pnp,AE,si *100 | 150 | 125| 1.5 | 60 50 *100-300 | .02 *3 0.2 -
MCS2138 | MO | pnp,AE,si *100 | 150 | 125 1.5 | 60 50 *250-750 | .02 *3 0.2 -
LL21
2N1204 | MO | pnp, EP,ge *110 | 750 | 100 10 15 500 *15 7 *6.5 0.4 5
2N1204A| MO | pnp, EP, ge *110 | 750 | 100 10 15 500 *25 7 6.5 0.4 5
2N1253 FA | npn,DD,si a0 | 2.0 | 175] 13.3| *30 = *45 0.1 *30 0.6 5 Gl, AL, NA
N1494 | MO | pnp,EP,ge *110 | 750 | 100] 10 15 50 | *I5 7 6.5 0.4 31
IN1494A| MO | pnp, EP,ge *110 | 750 | 100 10 15 500 *25 7 *6.5 0.4 3]

(see pages 4-9 for explanation of company abbreviations.)
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Low- Level (continued)

MAX. RATINGS CHARACTERISTICS
f Y

Cross t‘ae P Tj *VCEO | b‘ 'CO Coe Package

Index Type g e CBO (o h 2 *ICEQ ok vce(sq') Outline

Key No. Mir. Type (MHz) | (mW) | °C’ [mW/°C| (V) | (mA) FE (1A) (pF) (V) | (T0-) Remarks
2N2800 MO pnp,AE,si *120 3w 2000 173 35 800 *30-90 10.1 %05 4 5 tlcex
2N2801 MO pnp,AE,si *120 3w 200 17.3| 35 800 *17-225 | 10.1 225 A4 b tlcex
40366 RCA | npn,si *120 5W 200 28.5| 65 1A *40-120 2 nA 215 0.5 5 High-Reliability type
2N1754 *SPR | MADT,ge *125 50 85 - *13 100 275 6 XL 12 9 GI, *PH orig. Reg.
S18100 FA npn,DPE,si 130 4 200 | 11.4 | *60 500 150 - 10 e 50

LL 22
2N702 Tl npn,si *150 300 175:] 2 25 50 *20 0.5 23 0.5 18 TRWS, G, NA
2N703 Tl npn,si *150 300 ¥ S 25 50 *40 0.5 *3 0.5 18 TRWS, FA, SY, GI, NA
2N 1495 MO pnp, EP, ge *150 750 100 | 10 25 500 225 7 *6.5 0.3 9
2N1496 MO npn, EP, ge *150 750 100 | 10 25 500 25 7 6.5 0.3 31
2N2330 MO npn, AE, si *150 3w 175 1 20 20 - 50/- 0.001 *10 0.001 5 SPR
2N2331 MO npn,AE,si *150 18W | 175( 12 20 - 50-- 0001 *10 0.001 18 SPR
2N3554 Tl npn,EP,si *150 | 800 200 | 457 | 30 1200 *25-100 0.5 *25 0.7 5
2N1499 PH pnp,ge *160 60 100 | - *20 100 *70 .6 *1:5 12 9
2N1708 RCA | npn,PE,si *200 300 75| - *25 200 *20 12 *6 0.22 46 FA,SY, GI
2N2205 RCA | npn,PE,si *200 300 75| - 2 200 *20 0.025 *6 0.22 18 SY, RCA

LL 23
2N2206 RCA | npn,PE,si 200 300 175 | - *25 - *40 0.025 6 0.22 46 sY
2N3485 FA pnp, PE, si 200 360 200 114 40 600 4C-120 .020 8 0.4 46
2N3485A [ FA pnp, PE, si 200 2000 20| 114 | 40 600 40-120 .020 8 0.4 46
2N3486 FA pnp,PE,si 200 2000 200 | 11.4 | 40 600 100-300 020 8 0.4 46
IN3486A | FA pnp,PE,si 200 2000 | 200 | 11.4 | 40 600 100-300 020 8 0.4 46
2N3644 FA npn,DPE,si 200 700 125| 7.0 45 500 200 - 4.5 - -
2M3645 FA pnp,DPE,si *200 700 125 7.0 60 500 *200 - 4.5 - -
2N3905 MO pnp,AE,si *200 310 135| 2.81| av 200 *50-150 t *4.5 0.25 92
2N4125 MO pnp,AE,si *200 310 135| 281 30 200 *50-150 .05 *4.5 0.4 92

) 40218 RCA | npn,MS,si *200 300 Tybsl=%2 25 50 *20-60 0.5 (max) 5(max) | 0.6 (max) 52

24 I |

40222 RCA | npn,PE,si *200 300 175| 2 *75 200 *20 (min) | .025 (max) 6 (max) | .22 (max) 52
FK3299 FA npn,DPE,si 200 175 200 2 30 20 40-120 15 8 322 - Hermet package
MPS706 MO npn,EP,si *200 500 1288405 *25 - *20 0.5 *6 0.6 92
UD-3005 SPR | npn, PE,si 200 350 200 - 60 600 *100-300 | 0.010 *8 0.4 85 npn Quad
UD-3006 SPR | npn,PE si 200 350 200 - 60 600 *100-300 | 0.010 *8 0.4 85 pnp Quad
UD-3007 SPR npn,PE, si 200 350 200 - 60 600 *100-300 0.010 *8 0.4 85 Complementary Quad
INB27 MO pnp, DM, ge *250 150 100 | 2 *20 100 *100 5 9 0.25 18 Tl
2N2048 *SPR | MADT,ge *250 150 100 | - 15 100 *125 1 =135 A3 9 *PH orig. Reg.
2N2475 RCA | npn,PE,si 250 600 200 | - *60 - *20 0.2 >0 0.4 5
2N2476 RCA | npn,PE,si 250 600 200 [ - *60 - *40 0.2 *10 0.4 5 SPR

LL 25
2N3015 FA npn, EP, si *250 800 200 457 | 30 - *30-120 0.2 *8 0.4 5 TI, SPR
2N3250 FA pnp,DPE,si 250 360 200 | 6.9 *50 200 150 - 25 0.25 18
2N3641 FA npn, PE, si *250 700 125515 7.0 30 - *75 0.05 *6.0 0,35 - CDC, IEC, GME
2N3642 FA npn, PE, si *250 700 | 125 | 7.0 45 - Wik 0.5 *6.0 0.35 - CDC, IEC, GME
2N3643 FA npn, PE, si *250 700 125 | 7.0 30 - *220 0.5 *6.0 0.35 CDC, IEC, GME
2N3903 MO npn,AE,si *250 310 135| 2.81 | 40 200 *50-150 t x4 0.2 92
2N3906 MO pnp,AE,si *250 310 135 2.81 | 40 200 *100-300 | + *4.5 0.25 92
2N3946 MO npn,AE,si *250 1200| 200 | 6.9 40 200 *50-150 t *4 0.2 18
2N4123 MO npn,AE,si *250 310 135 2.81( 30 200 *50-150 .05 *4 0.3 92
2N4126 MO pnp,AE,si *250 310 135| 281 25 200 *120-360 05 *4.5 0.4 92

LL 26
FK3300 FA npn,DPE, si 250 175 200 2 30 20 100-300 15 8 22 - Hermet package
FK3502 FA pnp,DPE si 250 175 200| 2 45 500 300 10 8 .25 - Hermet package
FK3503 FA pnp,DPE,si 250 175 200 ( 2 60 500 300 10 8 4} - Hermet package
FV3503 FA pnp,DPE,si 250 175 200 2 60 500 300 10 8 25 51
MPS2713| MO npn,AE,si *250 310 135| 2.81| 18 200 *30-90 0.5 *2:5 0.3 92
MPS2714 | MO npn,AE,si *250 310 135 17 °2:811 |~ 18 200 *75-225 0.5 S 0.3 92
NS1110 NA npn,PL,si 250 500 200 | 3 110 100 - 1 *6 - 18 Avalanche Transistor
NS1111 NA npn,PL,si 250 500 200 | 3 60 100 - 0! *6 - 18 Avalanche Transistor
NS1500 NA npn,PL,si *250 500 200 [ 25 20 100 *50-100 0.5 5 il 18
NS1510 NA npn,PL,si *250 500 200 | 2.5 20 100 *50-100 0.5 3.8 2] 18

LL 27
2N784A SY npn, EQ,si 300 360 200 | - *40 200 *25-150 .025 3 .65 18
2N835 MO npn, EP, si *300 1w 175 | 6.67 [ *25 200 20 0.01 2948 30 18 ITT, SPR
2N838 MO pnp,EM, ge *300 150 100 | 2 *30 100 *30 10 4 0.18 18
2N914/46| SY npn,PL,EP,si | 300 400 200 | - *40 - *30-120 .025 *6 0.7 46 Gl
2N2381 MO pnp, EM,ge *300 750 100 | 10 15 500 *40 1 #3.5 .25 g
2N2382 MO pnp,EM,ge *300 750 100 | 10 20 500 *40 1 535 2 5
2N2717 AMP | pnp,AD, ge 300 275 75 0.50 | *20 300 *50 - - 0.35 18
2N3131 NA npn,si *300 200 175 [ - 15 100 *30-120 .025 *4 .25 -
2N3251 FA pnp,DPE si 300 360 200 [ 6.9 *50 200 300 ~ .25 0.25 18
2N3605 GE npn,PEP,si 300 200 100 | 2.67 | 14 200 *65 0.5 *4.8 25 98

LL 28
2N3606 GE npn,PEP,si 300 200 100 | 2.67 | 14 200 *65 0.5 *48 .25 98
2N3607 GE npn,PEP,si 300 200 100 | 2.67 | 14 200 *65 0.5 *4.8 +25 98
2N3904 MO npn,AE,si *300 310 135 | 2.81 | 40 200 *100-300 | t *4 0.2 92
2N3947 MO npn,AE,si *300 1200 | 200 | 6.9 40 200 *100-300 | % | 0.2 18
2N4124 MO npn,AE,si *300 310 35152810 | =25 200 *120-360 | .05 *4 0.3 92
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Low-Level (continued)

MAX. RATINGS CHARACTERISTICS
f v
Cross *’ue P Tj *VCEO | hte Y Ico *Cue Package
Index Type T il CBO (G *h ICEO Cob vce(su!) Outline
Key No. Mfr. Type (MHz) | (mW) Cc’ [mW/°Cl (V) (mA) FE (uA) (pF) v) (10-) Remarks
2N4264 MO npn,AE,si *300 310 135712 2,81 | =15 200 *40-160 10.1 *4 0.22 92
2N4265 MO npn,AE,si *300 310 135 281 | 12 200 *100-400 | 10.1 *4 0.22 92
40219 RCA | npn,PL,si *300 360 200 | 2.06 | *40 - *30-120 .025 (max) 6 (max) | 0.4 (max)] 52
40221 RCA | npn,PE,si *300 360 200 | 2.06 [ *40 - *30-120 025 (max) 6 (max) | 0.7 (max) 52
i MM709 MO npn,AE,si *300 750 200 | 43 8 100 *15-120 .015 *3 0.35 52
2
2N2256 MO npn,ME,si *320 1000 | 175.| 6.67 | 7 100 *30 3 *4 - 18
2N2251 MO npn,ME,si *320 1000 ( 175 | 6.67 | 7 100 *50 3 *4 - 18
2N2258 mc pnp,ME, ge *320 300 100 | 4 7 100 - 3 *4 - 18
2N2259 MO pnp,ME,ge *320 300 100 | 4 7 100 - 3 *4 - 18
2N834 MO npn, EM, si 350 1w 175 | 6.67 | *40 200 25 0.01 2.8 0.25 18 FA, SY, TR, GI, NA, ITT, SPR
2N3009 FA npn, EP, si *350 360 200 | 2.06 | 15 200 *30-120 0.5 *5 0.18 18 Tl
2N3647 FA npn,DPE si 350 400 200 | 11.43( 10 500 25-150 - 4 0.4 46
2N3973 GE npn,PEP,si *350 360 150 | 2.67 | *60 400 *35-100 0.5 *5.2 0.3 98
2N3974 GE npn,PEP,si *350 360 150 | 2.67 | *60 400 *55-200 0.5 52 0.3 98
2N3975 GE npn,PEP,si *350 360 150 | 2.67 | *60 400 35-100 0.5 5.2 0.3 98
LL 30
2N3976 GE npn,GE,si *350 360 150 | 2.67 | *60 400 55-200 0.5 *52 0.3 98
40220 RCA | npn,PE,si *350 300 17512 *40 200 *25 (min) | 0.5 (max)| 4 (max) | .25(max)| 52
MPS834 MO npn, EP,si *350 500 128115 30 200 25 0.5 *4 0.25 92
MPS3646 MO npn,AE,si *350 500 125 | 5.0 15 200 *30-120 t =5 0.2 92 tlees=0.5
2N706 FA npn,DD,si *400 1.0 175:] 61 ) - *45 0.005 *5 0.3 18 SY, MO, TR, GI, AMP, ITT, SPR,
RCA, MO, NUC
2N706A Tl npn,si 300 175 | 2 20 50 *20 10 95 0.6 18 FA, §Y, TR,,GI, ITT, GE, MO,
RA, RCA
2N706B MO npn,EP,si *400 300 1S 2 225 500 4 .005 5 i 18 FA, SY, GI, TR, ITT
2N707 FA npn,DD,si *400 1.0 175 | 6.7 *56 - 512 0.005 5 0.3 18 TRWS, MO, GI
L 2N708 FA npn,DP si *400 1.2 200 | 6.9 15 - *50 0.004 *4 0.3 18 SY, M?\' TR, GI,AMP,ITT, RCA,
MO, NA,NUC
2N742 NA npn,si *400 500 200 | - 25 100 25 0.1 *8 0.5 18
2N828 MO pnp,EM,ge *400 300 100 | 4 15 200 *40 4 i .18 18 SY, RCA, TI, LAN
2N2537 MO npn,AE,si *400 3w 200 | 17.2 | 30 - *50-150 | .25 *8 45 5 SPR, G, SY, NA
2N2538 MO npn,AE,si *400 W 200 | 17.2 | 30 - *100-300 | .25 *8 45 5 SPR, GI, SY, NA
2N2539 MO npn,AE,si *400 8w 200 | 103 | 30 - 50-150 2D *8 45 18 SPR, GI, NA
2N2540 MO npn,AE,si *400 1.8W | 200 | 103 | 30 - *100-300 | .25 *8 45 18 SPR, GI, NA
2N3011 Tl npn,EP,si *400 360 200 | 2.06 | 12 200 *30-120 0.4 *4 0.2 18
2N3012 FA pnp, EP,si *400 360 200 | 2.06 | 12 200 *30-120 0.08 *6 0.15 18 Tl
LL 32
2N3493 MO npn,EA,si *400 250 200 | 143 | 8 - *40-120 1.005 tlcex
2N3576 Tl pnp,EP,si *400 360 175 | 2.4 15 200 *40-120 0.01 *4.5 0.15 18
IN3T2 FA npn,PE,si 400 800 200 | 22.8 | 60 500 - - 9.0 .15 %
2N3723 FA npn,PE,si 400 800 200 | 22.8 | 80 500 - 9.0 o 5
40217 RCA | npn,MS,si *400 300 115 V2 %25 - *20 (min) | 0.5 (max)| 5 0.3 52
MPS28%4 | MO pnp,EP si *400 1000 | 125 | 10 12 - *40-150 .08 *6 0.15 92
2N3648 FA npn,DPE si 450 400 200 | 11.43| 15 500 30-120 - 4 0.4 46
2N4046 FA npn,PE si 450 8 200 | 20 50 500 *150 - 12 15 5
2N4047 FA npn,PE,si 450 8 200 | 20 50 500 *150 - 10 5 5
2N960 MO pnp,EM,ge *460 300 100 | 4 *15 - *40 4 &S 0.13 18 RCA
e 2N%61 MO pnp,EM,ge *460 300 100 | 4 *12 - *40 4 "Ll 13 18 RCA
2N964 MO pnp,EM,ge *460 300 100 | 4 *15 - *70 A4 20.2 Al 18 RCA
2N%65 MO pnp,EM,ge *460 300 100 | 4 "2 - *70 A o 2 18 RCA
2N966 MO pnp,EM,ge *460 300 100 | 4 *12 - . A4 02 Al 18 RCA
MP$3639 MO pnp,EP si *500 500 12515 6 80 *30-120 T 3.5 0.16 92 tlees =.01
MPS3640 | MO pnp,EP,si *500 500 425115 12 80 *30-120 1 3.5 0.2 92 tices =.01
2N1195 pnp,DM, ge *550 250 100 | 3.33 | *30 40.0 13.0 2.0 4.0 0.54 5 Tl, MO
2N2368 FA npn, PE,si *550 1200 | 200 | 6.85 | 15 500 *40 0.1 5 0.2 18 TR, AL, MO, SPR
IN3646 FA npn, PE, si 550 500 125 | 5.0 15 - *60 0.4 3.3 0.39 - ICE, GME
2N4121 FA pnp,DPE,si 550 200 125 | 5 40 100 200 - 4.5 3 - RO110 package
LL 34
2N1992 npn, D, si *600 350 150 |2 15 50 *45 5 o5 25 18 NA
2N2475 RCA | npn,PE,si *600 500 200 | - *15. - - 0.002 4| 0.26 18
2N3010 FA npn,EP,si *600 300 200 | 171 | 6 50 25125 0.1 43 0.25 52 Tl
2N3640 FA pnp, PE, si *600 500 125 15,0 12 - *63 0.00005 |[*1.85 0.18 - |IEC, GME
2N4122 FA pnp,DPE,si 600 200 125 | 5 40 100 300 - 4.5 3 - RO110 package
2N2369 FA npn,PE,si *650 1200 | 200 | 6.85 | 15 500 *80 0.1 2.5 0.2 18 TR, MO, AL
2N2369A | FA npn,PE, si *675 1200 | 200 | 6.85 | 15 200 *65 0.05 223 0.14 18 TR, AL, SPR
IN2781 Gl npn,si *700 800 175 1538 " 1'3 - *20-60 .01 *8 0.4 % STC, SPR
2N2788 Gl npn,si *700 800 171501538 13 - *40-120 .01 *8 0.4 5 STC, SPR
2N2789 Gl npn,si *700 800 T8 1 633135 - *100-300 |.01 *8 0.4 5 STC, SPR
LL
3t 2N2790 Gl npn,si *700 500 TPhet 338 |35 - *20-60 .01 *8 0.4 18 STC, SPR
2N2791 Gl npn,si *700 500 175 1 3.33 1135 - *40-120 .01 *8 0.4 18 STC, SPR
2N2792 Gl npn,si *700 500 175 13,331 35 - *100-300  |.01 *8 0.4 18 STC, SPR
2N709 FA npn,PE,si *800 0.5 200 |5 6 - 255 0.005 225 0.21 18 SY, AL, TI, TR, VEC
2N917 FA npn,DP,si *800 0.3 200 e as - 50 0.0005 |*L5 0.4 18 TI, RCA, AL, TRWS o

(see pages 4-9 for explanation of company abbreviations.)
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Low— Level (continued)

MAX. RATINGS CHARACTERISTICS
{ v
Cross *‘“ P Tj *VCEO | hg ICO Coe Package
Index Type T S ) CBO C *H i *Iceg | *Cob vce(sqf) Outline
Key No. Mfr, Type (MHz) | (mW) c’' [mW/°C| (V) (mA) FE (nA) (pF) (V) (T0-) Remarks
V-120 VEC | npn,PE,si *800 - 2000 - *15 - *110 .00009 | *2.1 12 18
2N918 FA npn,PE,si *900 0.3 2000 171 15 50 *50 0.0002 | *1.4 0.12 18 MO, TI, RCA, AL, TRWS, VEC
2N955A RCA | npn,DD, ge *1000 | 150 100 - *12 150 *50 0.6 *4 0.22 18
MM2550 MO pnp,EP,DJ,ge | *1000 | 300 100 4 10 100 *20 10 23 0.2 18
e MM2552 MO pnp,EP,DJ,ge | *1000 | 600 100, 8 10 100 *30 10 23 0.2 5
MM2554 MO pnp,EP,DJ,ge | *1000 | 600 1000 8 10 100 *30 10 bt 0.25 5
2N3959 MO npn,AE,si *1300 [ 750 2000 4.3 12 30 *40-200 0.1 *2.5 0.2 18
2N3960 MO npn,AE,si *1600 | 750 2000 43 12 30 *40-200 0.1 22:5 0.2 18
2N4260 MO pnp,AE, si *1600 | 200 2000 114 15 30 *30-150 1.005 229 0.35 72
2N4261 MO pnp,AE,si *2000 | 200 200( 1.14[ 15 30 *30-150 1.005 %25 0.35 72
BSY 62 SA npn,EP,PL,si |  *200000 860 $i6 0 1 15 200 20-60 0.5 5 0.6 18
2N284 AMP | pnp,AJ,ge - 125 75 2.5 32 125 *45 4.5 - 0.4 1
2N284A AMP | pnp,AJ,ge - 125 75 25 60 125 *45 4.5 - 0.4 1
2N337 Tl npn,si - 125 ) R *45 20 66 1 2.2 - 5 GE, TR
2N338 TI npn,si - 125 15| 1 *45 20 99 1 *1.2 - 5 GE, TR’
LL 37
2N398 pnp,AJ,ge - 50 55 - 105 100 *20 14 - 0.35 5 MO, GI , TI, RCA
2N586 RCA | pnp,AJ,ge - 250 85 - *45 250 30 12 - 0.25 7
2N705 Tl pnp,ge - 150 100 2 *15 50 *40 0.3 =5 0.3 18 SY, MO, RCA
2N707A Tl npn,si - 500 175 333 40 100 *9 1 *6 0.6 18 MO, GI
2N710 Tl pnp,ge - 300 1000 4 *15 50 *40 3 - 0.5 18 SY, RCA
N711 Tl pnp,ge - 150 100 2 *12 100 L5 3 15 0.5 18 sY, MO, AMP, RCA
2N711A Tl pnp,ge - 150 100 2 7 100 *40 15 *6 0.30 18 SY, MO
2N711B Tl pnp,ge - 150 100] 2 7 100 *40 k) *6 0.25 18 Y, MO
2N725 Tl pnp,ge - 150 100 2 i 50 *20 2 it - 18
2N744 Tl npn,si - 300 i 12 200 *40 1 *5 0.35 18 FA, §Y, MO, TR, GI, ITT
LL 38
2N781 SY pnp,EP,ge - 300 100 - *15 200 225 3 - 0.2 18 AL
2N782 N pnp,EP,ge - 300 100 - 1z 200 *20 3 - 0.2 18
2N797 Tl npn,ge - 150 100 2 7 150 *40 1 *4 0.14 18
2N849/T1430 TI npn,si - 300 1752 15 50 *20 0.5 Y 0.6 50
2N850/Tll431 Tl npn,si - 300 175852 15 50 *40 0.5 boci 0.6 50
T
2N851/T1422 TI npn,si - 300 15 - 2 12 200 *20 - 5 0.35 50
2N852/T1423 Tl npn,si - 300 13512 12 200 *40 - *5 0.35 50
2N98S T pnp,ge - 150 100) 2 /) 200 *60 3 *6 0.15 18 MO
2N999 FA npn,DP,si - 500 2000 10.3] 60 500 - 0.0001 | *I5 1.2 18
2N1216 RCA | pnp,MS,ge - 75 - - 225 100 - - - 5
LL 39
2N1228 HU pnp - 400 160, - 15 - 20 3 - 2 5 SPR,AMP,CT
2N1229 HU pnp - 400 160f - 15 - 40 il - 2 5 SPR,AMP, CT
2N1230 HU pnp, - 400 160 - 35 - 20 5t - s 5 SPR,AMP, CT
2N1231 HU pnp - 400 160, - 35 - 40 9! - 2 5 SPR,AMP, CT
2N1232 HU pnp - 400 160, - 60 - 20 A - A 9 SPR,AMP,CT
2N1233 HU pnp - 400 160p - 60 - 40 | - 20 5 SPR,AMP,CT
2N1234 HU pnp - 400 160, - 110 - 20 1 - 2 5 SPR,AMP, CT
2N1302 Tl npn,ge - 150 85 25 5 300 *20 6 *20 0.2 5 AMP, GE, RCA, NUC
2N1303 Tl pnp,ge - 150 85 2.5 *30 300 *20 6 20 0.2 5 AMP, GI , RCA, NUC
2N1304 Tl npn,ge - 150 85 2.5 25 300 *40 6 20 0.2 h AMP, GI, RCA, NUC
LL 40
2N1305 Tl pnp,ge - 150 85 2.5 *30 300 *40 6 20 0.2 5 AWNP, GI , RCA, NUC
2N1306 Tl npn,ge - 150 85 F2) 0 300 *60 6 2 0.2 5 AMP, GI , RCA, NUC
2N1307 TI pnp,ge - 150 85 2.5 *30 300 *60 6 20 0.2 L) AMP, GI , RCA, NUC
2N1308 Tl npn,ge - 150 85 25 *25 300 *80 6 20 0.2 5 AMP, GI , RCA, NUC
2N1309 Tl pnp,ge - 150 85 2.5 *30 300 *80 6 20 0.2 5 AMP, GI , RCA, NUC
2N1404 Tl pnp,ge - 150 85 2.5 25 300 - 5 *20 0.15 5
INL404A [ TI pnp,ge - 150 85 2.5 5 300 *30 ) *20 0.15 5
2N1507 Tl npn,si - 600 175 4 *60 la *100 1 *35 15 5 CDC, AL
2N1510 GE npn, GR, ge - 75 85 i e 20 *30 0.5 0.26 -
2N1853 RCA | pnp, DM, ge - 150 85 - *18 100 30-400 4.2 0.2 5 Tl
LL 41
2N1917 SSD A) - 250 - ) S 50 *25 .002 *14 .002 5 TRWS, CT, Chopper Pairs, SPR
2N1918 SSD AJ = 250 VRGN R 50 *25 .006 *14 .004 5 Chopper Pairs, CT, SPR
2N1919 SSD A) - 250 175( 167 18 50 - .002 *14 .003 b TSWS, AMP, CT, Chopper Pairs,
SPR
2N1920 SSD AJ - 250 175 167( 18 50 - .003 *14 .004 0 TRWS, AMP, TT, Chopper Pairs,
SPR
2N1921 SSD AJ - 250 175 167 50 50 - .004 *14 .005 5 TRWS, AMP, CT, Chopper Pairs,
SPR
2N1922 SSD AJ - 250 175 167 80 50 - 004 *14 .005 5 CT, Chopper Pairs, SPR
2N1994 Al npn,ge - 150 85 2.5 15 300 £15 6 *20 0.25 5
LL 42
2N1995 Tl npn,ge - 150 85 2.5 15 300 *25 6 *20 0.25 5
2N1996 Tl npn,ge - 150 85 25 15 300 *35 6 *20 0.25 5
2N1997 Tl pnp,ge - 250 100 3.3 15 500 *40 5 *20 0.2 5 ETC
2N1998 Tl pnp,ge - 250 100 3.3 15 500 *70 5 *20 0.2 § ETC
2M1999 Tl pnp,ge - 250 100 3.3 15 500 *100 5 *20 0.2 5 ETC
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LOW- Level (conti'nued)

MAX. RATINGS CHARACTERISTICS
f \
Cross *‘ae P Tj *VCEO | hie ;. ICO Coe Package
Index Type T € lion) CBO C * ICEO *Cob vce(sai) Outline
Key No. Mfr. Type (MHz) | (mW) [C' mW/°C| (V) | (mA) FE (1A) (pF) (V) | (T0-) Remarks
2N2000 Tl pnp,ge - 300 1000 4 15 1000 *50 10 *35 0.25 5
2N2001 Tl pnp,ge - 300 1000 4 15 1000 *100 6 *35 0.2 5
IN2188 Tl pnp,ge - 125 85 2.1 25 30 40 3 *25 - -
2N2189 Tl pnp,ge - 125 85 2.1 25 30 60 3 *2eh; - -
2N2190 Tl pnp,ge - 125 85 2.1 25 30 40 3 *2.5 - -
{3
= 2N2191 Tl pnp,ge - 125 85 ol 25 30 60 3 i & - -
2N2551 HU pnp - 400 160 - 150 - 20 - & - g
2N2692 Tl npn,si - 300 175] %2 30 50 *90 0.01 *5 0.2 18
2N2871 HU pnp = 400 160 - 60 - 20 = - - 5
2N2872 HU pnp - 400 160 - 110 - 20 - - - 5
2N2938 RCA | npm,PE,si - 300 175 - *25 500 *60 .003 3.5 0.22 18
3217 G pnp,si - 400 2000 23 215 100 10 .001 *14 - 46 SPR
3218 CT pnp, si - 400 2000 23 7 100 5 .001 *14 - 46 SPR
3219 CT pnp,si - 400 2000 2.3 *40 100 0. 001 *14 - 46 SPR
2N4058 Tl pnp,PE,si - 250 125 2.9 30 30 100 0.1 - 0.7 92
LL 44
2N4059 Tl pnp,PE,si - 250 125 2.6 30 30 45 0.1 - 0.7 92
2N4060 Tl pnp,PE,si - 250 125 2.5 30 30 45 0.1 - 0.7 92
2N4061 Tl pnp,PE,si - 250 125 2.5 30 30 90 0.1 - 0.7 92
2N4062 Tl pnp,PE,si - 250 12815525 30 30 110 0.1 - 0.7 92
2013 BU - - 500 150 - *65 3.0 *30 0.5 7.0 0.5 t 1 flat pack
PADT60 AMP | pnpn,PADT,ge| - 83 78 i *35 25 - 50 *5 0.6 1 4 Layer Control Device
SA-537 SPR | pnp,SP,si - 150 1400 1.3 L 50 10 0.1 D 0.15 1
SA-538 SPR | pnp,SP,si - 150 1400 1.3 *10 50 10 0.1 *9. 0.15 1
SA-539 SPR | pnp,SP,si - 150 1400 13 #2%5 50 10 0.01 5 0.15 18
SA-540 SPR | pnp,SP,si - 150 1400 13 *10 50 10 0.01 5 0.15 18
LL 45
V-120RH  VEC | npn,PL,si - 350 2000 - 10 - *110 0001 b 13 18
V-220 VEC | npn,PE,si - 2000 - *15 - *70 *3.0 30 18
V-221 VEC | npn,PE,si - - 2000 - b L - *110 b *3.0 30 18
V-222 VEC | npn,PE,si - 2000 - o - *140 5 *3.0 30 18

(see pages 4-9 for explanation of company abbreviations.)
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IRC can fill all your MIL and industrial needs

Now, IRC offers one of the industry’s largest selections
of MIL and industrial zener diodes. And, with the addi-
tion of new production facilities, they are immediately
available from stock to meet all your application, en-
vironment and price requirements.

® 229 MIL devices—power ratings range from
250mW up to 10 watts

® All popular industrial-type devices—power ratings
up to 50 watts

® Theindustry’s only 1-watt zener in a DO-7 package

AXIAL

RECTIFIERS LEAD RECTIFIERS

® New high-strength Poly-Sil zeners—up to 30%
smaller and up to 2%, times more wattage dissipa-
tion than glass packages. Over 400 JEDEC types

® Complete selection of package styles and me-
chanical configurations

If you specify or buy zener diodes, you should know
about the money-saving advantages of IRC’'s complete
zener diode line. Write for new catalog, prices and
samples to: IRC, Inc., Semiconductor Division
(formerly North American Electronics),
71 Linden Street, West Lynn, Massachusetts 01905.

SPECIAL
ASSEMBLIES

&£ f

MIL and industrial devices,

Complete choice, including
sub-miniature, fast recovery

and high-power types. All
popular configurations.

May 17, 1966

AR16—AR24 replaces 363
JEDEC devices for 50 to
1000 V/.25 to 1A needs.
Cost less than stud types.

including fast-switching
types. Choice of ratings
and package shapes.

ON READER-SERVICE CARD CIRCLE 55

Rectifier stacks, potted
bridges, epoxy resin en-
capsulations and high volt-
age assemblies.
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High-Level Switching

Generally types rated at one watt and above. In
order of f« or fr.

MAX. RATINGS CHARACTERISTICS
fae Vceo |Ico
Cross * 1 * h *Iceo Package
‘ndex Type fT Pc ) VCBO ! *h fe ”CEX vce(suf) Outline
Key No. Mir. Type (kHz) (W) (FC)s SEwSE v) (A) FE (mA) V) | (109 Remarks
INISI8 DE pnp,AJ,ge 4 150 100 5 40 25 *15-60 4 7 3% ETC
1519 DE pnp,AJ,ge 4 150 100 5 60 25 *15-60 4 5 36 ETC
HL1 | 2N1520 DE pnp,AJ ge 4 150 100 5 40 35 *17-68 4 7 36 ETC
1521 DE pnp,AJ,ge 4 150 100 5 60 35 *17-68 4 J 3 ETC
21522 DE pnp,AJ,ge 4 150 100 5 40 50 *25-100 4 7 36 ETC
1523 DE pnp,AJ, ge 4 150 100 5 60 50 *25-100 4 7 36 ETC
2N2230 WH npn, AJ, si 7 150 150 2 50 10 400 10 2.2 -
N2231 WH npn,AJLSi 7 150 150 2 00 | 10 *400 10 2.2 >
IN2232 WH npn, AJsi 7 150 150 2 15 | 10 400 10 212 o
2N2233 WH npn, AJ, si 7 15 | 150 2 200 | 10 *400 10 2.2 2
HL 2
2N2560 Tl pnp,ge 8 20 100 0.5 0 | 3 *20-60 0.65 e = NA, KSC, BE
MN2%4 KSC | pnp,ge 8 2 100 0.5 0 | 3 2060 0.65 = =
2N2565 KSC | pnp,ge 8 2 100 0.5 %0 | 3 *20-60 0.65 = =
2618 MO pnp,AJ,ge 8.5 90 100 1.25 % | 3 =90 0.8 3 3 KsC
2N1907 | pnp,ge *10 60 100 2 *100 | 20 20 0.5 1.0 3
N1908 Tl pnp, ge *10 60 100 2 *130 | 20 20 0.5 1.0 3
IN2226 WIH npn, AJ, si 10 150 | 150 2 50 10 *100 10 2.2 =
aN2227 WH npn, AJ, si 10 15 | 150 2 100 |10 *100 10 2.2 s
2N2228 WH npn, AJ, si 10 150 | 150 2 15 | 10 *100 10 2.2 -
2N2229 WH npn, AJ, si 10 150 150 2 200 10 *100 10 2.2 =
HL 3
2N1809 WH npn, AJ, si 14 20 | 175 2.2 50 30 *10 15 0.4 =
2N1810 WH npn, AJ, si 14 250 175 2.22 100 | 30 *10 15 0.4 -
Misll WH npn. AJ, si 14 250 | 175 2.22 150 | 30 *10 15 0.4 =
IN1812 WH npn,AJsi 1 250 175 2.22 200 | 30 *10 15 0.4 =
N1813 WH npn,AJ,si 14 250 175 2.2 250 | 30 *10 15 0.4 2
IN1B14 \IH npn,AJ,si 14 250 175 2.22 300 | 30 10 15 0.4 -
2N1830 WH npn,AJsi 14 250 175 2.22 50 30 10 15 0875 -
N1831 WH npn, AJsi 14 250 175 2.22 00 | 30 *10 15 0875 -
N1832 WH npn,AJ,si 14 250 175 2.22 150 | 30 *10 15 0875 -
2N1833 WH npn,AJ,si 14 250 175 2.2 200 | 30 *10 15 0875 -
HL 4
2N2109 WH npn,AJ,si 14 20 | .75 2.2 50 30 *10 15 0.4 L
2110 WH npn, A, si 14 250 175 2.2 100 | 30 *10 15 0.4 2
2111 WH npn, AJsi 14 250 175 2.22 150 | 30 *10 15 0.4 2
N2112 WH npn,AJ,si 14 250 175 2.2 200 | 30 *10 15 0.4 -
2113 WH npn,AJ,si 14 250 175 2.22 250 | 30 *10 15 0.4 £
N2114 WH npn,AJ,si 14 250 175 2.22 300 | 30 *10 15 0.4 <
N2130 WH npn,AJ,si 14 250 175 2.22 50 30 *10 15 0875 -
IN2131 WH npn, Alsi 14 250 175 2.22 00 | 30 *10 15 0875 -
N2132 WH npn, AJ, i 14 250 175 2.22 150 | 30 *10 15 0875 -
N2133 WH npn,AJ,si 14 250 175 2.2 200 | 30 *10 15 0875 -
HLS L onar WH npn,AJ,si 14 200 175 2 50 20 *10 15 0.4 =
N2740 WH npn,AJ,Si 14 200 175 2 100 | 20 *10 15 0.4 -
IN2741 WH npn,AJ,si 10 200 175 2 150 ‘| 20 *10 15 0.4 =
aN2742 WH npn, AJ,si 14 200 175 2 200 | 20 *10 15 0.4 =
IN2757 WH npn,AJsi 14 200 175 2 50 30 *10 15 0.4 =
IN2758 WH npn,AJ,si 14 200 175 2 100 | 30 *10 15 0.4 =
IN2T59 WH npn,AJ,si 14 200 175 2 15 | 30 *10 15 0.4 =
2N2760 WH npn,AJ, i 14 200 175 2 200 | 30 *10 15 0.4 -
2N2761 YiH npn,AJsi 14 200 175 2 250 | 30 10 15 0.4 =
2N1816 WH npn,AJsi 14.5 250 175 222 50 30 *10 15 Oip3ai et
L
LS ovisy WH npn,AJsi 14.5 250 175 2.2 100 | 30 10 15 063 | -
IN1818 Wil npn,AJ,si 145 250 175 2.2 15 | 30 *10 15 s
N1819 WH npn, AJ,si 14,5 250 175 2.22 200 | 30 *10 15 0:63 [k
N2116 WH npn,AJ,si 14.5 250 175 2.22 50 30 *10 15 e
N2117 WH npn,AJ,si 14.5 250 175 2.2 100 | 30 *10 15 0/53e] s
2118 WIH npn,AJ,si 14.5 250 175 22 15 | 30 10 15 063 =
2119 WH npn,AJ, i 14.5 250 175 2.22 200 | 30 *10 15 0iGakIee =
IN2745 WH npn,AJ,si 14,5 200 175 2 50 20 *10 15 0i630] e 2
IN2746 WH npn,AJ,si 14.5 200 175 2 100 | 20 *10 15 0630 =
N2747 WH npn, AJ,si 14.5 200 175 2 15 | 20 *10 15 063 -
HL 7
N2748 WH npn,AJ,si 14.5 200 175 2 00 | 20 10 15 063 -
N2763 WH npn,AJ, i 14.5 200 175 2 50 30 *10 15 DiGaN| R
IN2764 WH npn,AJ,si 14.5 200 175 2 100 | 30 *10 15 R
IN2765 WH npn,AJ,si 14.5 200 175 2 B0 | 30 *10 15 063 | . =
IN2766 WH npn, AJ, i 145 200 175 2 200 | 30 *10 15 063 | -

(see pages 4-9 for explanation of company abbreviations.)

86 » ELECTRONIC DESIGN



H igh b Level (continued)

MAX. RATINGS CHARACTERISTICS
|
Cross *fae P T *VCEO | h‘ *lCEO v Package
Index Type T e ) CBO (o “h 3 Tlcex | "celsat)| Outline
Key No. Mir. Type (kHz) () 2e) w/°C v) (A) FE (mA) v) | (10) Remarks
2N1823 WH npn,AJ,si 16 250 175 2.22 50 30 *10 15 0.74 -
2N1824 WH npn,Al,si 16 250 175 %22 100 30 *10 15 0.74 -
2N1825 WH npn,AJ,si 16 250 175 222 150 30 *10 15 0.74 -
2N1826 WIH npn,AJ,si 16 250 175 2.22 200 30 *10 15 0.74 -
2N2123 WH npn,AJ,si 16 250 175 2.22 50 30 *10 15 0.74 -
HL 8
2N2124 WH npn,AJ,si 16 250 175 2.22 100 30 *10 15 0.74 -
2N2125 WH npn,AJ,si 16 250 175 2.22 150 30 *10 15 0.74 -
2N2126 WH npn,AJ,si 16 250 175 2.22 200 30 *10 15 0.74 -
2N2751 WH npn,AJ.si 16 200 175 2 50 20 *10 15 0.74 -
2N2752 WH npn,AJ,si 16 200 175 20 100 2 *10 15 0.74 -
2N2753 WH npn,AJ,si 16 200 175 2 150 20 *10 15 0.74 -
2N2754 WH npn,AJ,si 16 200 175 2 200 20 *10 15 0.74 -
2N2769 WH npn,AJ,si 16 200 175 2 50 30 *10 15 0.74 -
2N2770 WH npn,AJ,si 16 200 175 2 100 30 *10 15 0.74 -
2N2771 WH npn,AJ,si 16 200 175 2 150 30 *10 15 0.74 -
HL 9
2N2772 WH npn,AJ,si 16 200 175 2 200 30 *10 1.5 0.74 -
163-04 WH npn,AJ,si 2 200 175 2 55 20 *15 15 .30 -
163-06 WH npn,AJ,si 22 200 175 2 75 20 *15 15 30 -
163-08 WH npn,AJ,si 22 200 175 2 %5 20 *15 15 .30 -
163-10 WH npn,AJ,si 2 200 175 2 115 20 215 15 .30 -
163-12 WH npn,AJ,si 22 200 175 2 135 20 *15 15 .30 -
163-14 WH npn,AJ,si 22 200 175 2 155 20 *15 15 .30 -
163-16 WH npn,AJ,si 22 200 175 2 175 20 *5 15 .30 -
163-18 WH npn,AJ,si 22 200 175 2 195 2 *15 15 .30 -
163-20 WH npn,AJ,si 22 200 175 2 215 20 *15 15 .30 -
HL 10
164-04 WH npn,AJ,si 2 200 175 2 55 20 *25 15 .25 -
164-06 WH npn,AJ,si 2 200 175 2 75 20 % 15 .25 -
164-08 WH npn,AJ,si 2 200 175 2 95 20 *25 15 25 -
164-10 WH npn,AJ,si 22 200 175 2 115 20 825 15 .25 -
164-12 WH npn,AJ,si 22 200 175 2 135 20 *25 15 .25 -
164-14 WH npn,AJ,si 2 200 175 2 155 20 *25 15 25 -
164-16 WH npn,AJ,si 2 200 175 2 175 20 25 15 20 -
164-18 WH npn,AJ,si 2 200 175 2 195 20 225 15 .25 -
164-20 WH npn,AJ,si 22 200 175 2 215 20 225 15 25 -
2N1015 WH npn,AJ,si 25 150 150 1.43 30 1.5 *10 10 0.5 - STC
HL 1
! 2N1015A WH npn,AJ,si 25 150 150 1.43 60 7.5 *10 10 0.5 - STC
2N1015B WH npn,AJ,si 25 150 150 1.43 100 15 opehad | 10 0.5 - STC
2N1015C WH npn,AJ,si 25 150 150 1.43 150 1.5 *10 10 0.5 - STC
2N1015D WH npn,AJ,si 25 150 150 1.43 200 %D *10 10 0.5 - STC
2N1015E WH npn,AJ,si 25 150 150 1.43 250 5 *10 10 0.5 - STC
2N1702 RCA npn, si 25 75 200 0.429 40 5 *15-60 0.2 - 3 STC
151-04 WH npn,AJ,si 25 100 150 1.4 80 6.0 *1 10 0.6 -
151-06 WH npn,Al,si 25 100 150 1.4 120 6.0 *11 10 0.6 -
151-08 WH npn,AJ,si 25 100 150 1.4 160 6.0 250l 10 0.6 -
151-10 WH npn,Al,si 25 100 150 14 200 6.0 *11 10 0.6 -
HL
# 152-04 WH npn,AJ,si 25 100 150 1.4 80 6.0 *18 10 0.9 -
152-06 WH npn,A),si 25 100 150 14 6.0 *18 10 0.9 -
152-08 WH npn,AJ,si 25 100 150 14 160 6.0 *18 10 0.9 -
152-10 WH npn,AJ,si 25 100 150 1.4 200 6.0 *18 10 0.9 -
2N1016 WH npn,AJ,si 30 150 150 1.43 30 1.5 *8 10 0.6 - STC
2N1016A WH npn,AJ,si 30 150 150 1.43. 60 1.5 *10 10 0.6 - STC
2N1016B WH npn,AJ,si 30 150 150 1.43 100 75 *10 10 0.6 - STC
2N1016C WH npn,Al,si 30 150 150 1.43 150 1.5 *10 10 0.6 - STC
2N1016D WH npn,AJ,si 30 150 150 1.43 200 1.5 *10 10 0.6 - STC
2N1016E WH npn,FJ,si 30 150 150 1.43 250 i85 *10 10 0.6 - STC
HL 13 5
2N1701 RCA npn, si 30 25 200 143 40 2.5 *20-80 2 - 8 STC
153-04 WH npn,AJ,si 33 200 175 1.33 *65 1.5 *15 10 0.6 -
153-06 WH npn,AJ,si 33 200 175 1.33 *85 1.5 *15 10 0.6 -
153-08 WH npn,AJ,si 33 200 175 1533 *105 135 *15 10 0.6 =
153-10 WH npn,AJ,si 33 200 175 1.33 *125 7.5 ol 14 10 0.6 -
153-12 WH npn,AJ,si 33 200 175 1.33 *145 i 215 10 0.6 -
153-14 WH npn,AJ,si 33 200 175 1.33 *165 1.5 *15 10 0.6 -
153-16 WH npn,Al,si 33 200 175 1533 *185 1.5 *15 10 0.6 -
HL 14
153-18 WH npn,AJ,si 33 200 175 133 *205 1.5 *15 10 0.6 -
153-20 WH npn,AJ,si 33 200 175 1.33 *225 75 *15 10 0.6 -
154-04 WH npn,AJ,si 33 200 175 1.33 *65 1.5 225 10 0.9 -
154-06 WH npn,Al,si 33 200 175 1.33 *85 1.5 %25 10 0.9 -
154-08 WH npn,AJ,si 3 200 175 1333 *105 1.5 #25 10 0.9 -

(see pages 4-9 for explanation of company abbreviations.)
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H |gh -Level (continued)

MAX. RATINGS CHARACTERISTICS
|
f % co
Cross *;ze P Tt *VCEO | h‘ *ICEO Package
Index | Type T c o : CBO (o e tlcgx |Veelsat)| Outline
Key No. Mfr. Type (kHz) () ('c) w/°C v) (A) EE (mA) (V) (10-) Remarks
154-10 ViH npn,AJ,si 3 200 175 133 *125 1.5 *25 10 0.9 -
154-12 WH npn,AJ,si 33 200 175 1.33 *145 1.5 2 10 0.9 -
154-14 WH npn,AJ,si 33 200 175 1.33 *165 1.5 *28 10 0.9 -
154-16 WH npn,AJ,si 3 200 175 1533 *185 5 *29 10 0.9 -
154-18 WH npn,AJ,si 33 250 175 1.33 *205 15 *25 10 0.9 -
HL 15
154-24 WH npn,AJ,si 33 200 175 1.33 *225 R +25 10 0.9 -
2N1409 RA npn,si *40 2.8 150 22 *30 05 *30 .010 0.5 5 Gl
2N1410 RA npn,si *40 2.8 150 22 30 0.5 *60 .010 0.5 5 Gl
2N1768 npn, si 40 40 200 .29 40 3 *35-100 .015 - - STC
2N1769 npn, si 40 40 200 22 55 3 *35-100 .015 - - STC
2N3850 SSP npn, TDP *40 30 200 0.4 *100 5 *150 .0001 0.25 59
2N3852 SSP npn, TDP *40 30 200 0.4 *60 5 *150 .0001 0.25 59
2N2310 RA npn,si *50 3 300 017 60 0.5 *12 10 5 46
2N2311 RA npn,si *50 3 300 017 100 0.5 12 10 5 46
2N2312 RA npn,si *50 3 300 .017 60 0.5 *30 10 1.5 46
HL 16
2N2313 RA npn,si *50 3 300 017 100 0.5 *30 10 5 46
IN2314 RA npn,si *50 3 300 .017 35 0.5 15 10 15 46
2N2315 RA npn,si *50 3 300 .017 35 0.5 *40 10 1.5 46
2N2316 RA npn, si 50 3 300 0.17 60 0.5 *40 10 5 46
N2317 RA npn,si *50 3 300 0.17 40 0.5 *0 10 1.5 46
2N3506 MO npn, EA, si *60 5 200 0.029 40 3 *40-200 10.001 1.0 5 1 Icex
2N3507 MO npn,EA,si *60 5 200 0.029 50 3 *30-150 10. 001 1.0 5 1 lcex
2N2270 RCA npn,si *100 5 200 .0286 45 1 *50-200 5 - § TRWS, GI
2N3468 10 pnp,EA,si *150 5 200 0.0057 50 1 *25-75 0.0001 0.6 5 Tl
2N3495 MO pnp.EA,si *150 3 200 0.0172 120 100 *40 0.0001 0.35 )
Rkelf 2N3497 MO pnp, EA,Si *150 1.8 200 0.0103 120 100 *40 0.0001 0.35 18
2N3498 MO npn,EA,si *150 5 200 0.0057 100 0.5 *40-120 0.00005 0.4 5
2N3499 MO npn, EA, si *150 5 200 0.0057 100 0.50 *100-300 0.00005 0.4 5 TRWS
2N3500 MO npn,EA,si *150 5 200 0.0057 150 0.30 *40-120 0.00005 0.4 b
2N3501 MO npn, EA,si *150 5 200 0.0057 150 0.300 *100-300 0.00005 0.4 5
2N3634 MO pnp,EA,si *150 5 200 0.029 140 1 *50-150 0.00010 0.5 5
2N3636 MO pnp,EAsi *150 ] 200 0.029 175 1 *50-150 0.00010 0.5 5
2N3253 MO npn, AE, si 115 5 200 0.029 40 - *25-75 0. 0005 0.6 L
2N3444 MO npn,AE,si ye i 5 200 0.029 50 - *20-60 0.0005 0.6 5
2N3467 MO pnp,EA,si *175 5 200 0.0057 40 | *40-120 0.0001 0.5 5
HL 18
2N456B Tl pnp,ge *200 150 100 2.0 30 7 *40 0.5 - 3 DE, KSC, ITT
2N4578B, Tl pnp, ge *200 150 100 2.0 40 7 *40 0.5 - 3 DE, KSC, ITT
2N458B Tl pnp,ge 200 150 100 2 45 7 *40 7.0 - ) Tl, DE
2N1666 AMP pnp,PADT,ge 200 30 90 - 60 6 #55 <100 - 3
2N1667 AWP pnp,PADT,ge 200 30 90 - 48 6 140 <100 - 3
2N1668 AMP pnp,PADT,ge 200 30 90 - 48 6 75 <100 - 3
2N1669 AMP pnp,PADT,ge 200 30 90 - 60 6 110 <100 - 3
2N2397 SY npn,PE,si *200 300 200 - 235 200 *25-120 0.1 0.3 51
2N3252 MO npn, AE, si *200 5 200 0.029 30 - *30-90 0. 0005 0.5 5
2N3426 FA npn, PE, si *200 3.0 200 0.017 12 1.0 *50 0.0000015] 0.18 -
HL 19
2N3429 WH npn,AJ,si *200 150 175 1.33 *50 1.5 *10 10 0.9 -
2N3430 WH npn,AJ,si *200 150 175 1.33 *100 1.5 *10 10 0.9 -
2N3431 WH npn,AJsi *200 150 175 1.33 150 1.5 *10 10 0.9 -
2N3432 VIH npn,AJ si *200 150 175 1.33 *200 1.8 *10 10 0.9 -
2N3433 WH npn,AJ,si *200 150 175 1.33 *250 1.5 *10 10 0.9 -
2N3434 WH npn,AJ,si *200 150 175 1.33 *300 1.5 *10 10 0.9 -
ZN3485 MO pnp,AE, si *200 2 200 0.011 40 0.6 *40-120 0.00002 0.4 46 Tl
2N3485A MO pnp,AE.si *200 2 200 0.011 60 0.6 *40-120 0.00001 0.4 46 Tl
2N3486 MO pnp,AE si *200 2 200 0.011 40 0.6 *100-300 0.00002 0.4 4% Tl
HL 20
2N3486A MO pnp,AE,si *200 2 200 0.011 60 0.6 *100-300 0.00001 0.4 46 Tl
2N3494 MO pnp, EA, si *200 3 200 0.0172 80 100 *40 0.0001 0.3 5
2N3496 MO pnp,EA,si *200 1.8 200 0.0103 80 100 *40 0.0001 0.3 18
2N3635 MO pnp,EA,si *200 5 200 0.029 140 1 *100-300 0.00010 0.5 5
2N3637 MO pnp,EA,si *200 5 200 0.029 175 1 *100-300 0.00010 0.5 5
2N2217 Mo npn,EA,si 250 3 175 .02 30 0.8 20-160 0.00001 0.4 5 ?’kvslg'iT_R' TR, AMP,
2N2218 MO npn,AE, si *250 3 175 .02 30 0.8 *40- 120 0.00001 - 5 GI,S!, ifl’-R, TR, AMP,
TRWS,
2N2219 (0] npn, AE, si 250 3 175 .02 30 0.8 100-300 0.00001 .4 5 Gl, SY, SPR, TR, AMP
HL
e 2N2219 MO npn,AE,si 250 3 175 .02 30 0.8 100-300 0.00001 0.4 5 l(\SIlISY,SPR,TR,AMP,
2N2220 MO npn,AE,si 250 1.8 175 012 30 0.8 20-60 0. 00001 0.4 18 glli SPR, TR, AMP,
2N2221 MO npn, AE, si 250 1.8 175 .012 30 0.8 40-120 0. 00001 0.4 18 Gl, SPR, TR, AMP,
: AL

(see pages 4-9 for explanation of company abbreviations.)
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H igh - Level (continued)

MAX. RATINGS CHARACTERISTICS
1
{ v co
Cross *;le P 1 *VCEO | hte *|CEO v Package
Index Type T ¢ o, s CBO (e *h ”ch ce(sat) | Outline
Key No. Mir. Type (kHz) (W) (SCl [ oW/ iC v) (A) FE (mA) (v) | (10-) Remarks
2N2222 MO npn,AE si 250 1.8 175 012 30 0.8 100-300 0.00001 0.4 18 IRWS, <I;_|, SPR, TR,
N3250A | MO pnp,AE,si *250 12 200 0.0069 60 0.2 *50-150 10.00002 | 0.5 | 18 tlcex
2N3734 MO npn,AE, si *250 4 200 .03 30 1.5 *30-120 1.0002 0.2 5
2N3504 FA pnp, PE, si *250 1.3 | 200 0.0022 | 45 0.6 *70 0.050 0.5 | 18 Tl
i 2N3735 MP npn, AE, i *250 4 200 023 50 1.5 *20-80 1.0002 0.2 5
2
2N3736 MO npn, AE,si *250 2 200 .01 30 1.5 *30-120 1.0002 0.2 4
2N3737 MO npn,AE, i *250 2 200 011 50 1.5 *20-80 1.0002 0.2 4%
N914/46 | SY npn,PL,EP,si | *300 400 | 200 = SHONE | *30-120 .025 0.7 46 al
2N2481 MO npn,AEsi *300 12 200 0.0069 15 = *40-120 0.00005 025 | 18 T
N3251A | MO pnp, AE, si *300 1.2 | 200 0.0069 | 60 0.2 *100-300 +0.00002! 0.25 | 18
2N3647 MO pnp, EA, i *350 2.0 | 200 0.011 10 0.50 *25-150 10.000025 0.4 46
2N3510 MO npn, EA, si *350 1.2 | 200 0.0069 10 0.50 *25-150 10.000025 0.4 52
2N3714 MO npn,si *400 150 | 200 857 80 |10 *25-90 AN L 3
i 2N3511 MO npn, EA, i *450 1.2 | 200 0.0069 15 0.50 *30-120 +0.000025 0.4 52
23
2N3648 MO npn, EA, si *450 2.0 | 200 0.011 15 0.50 *30-120 +0.000025) 0.4 46
N3227 MO npn,AE si *500 1.2 200 0.0069 2 = *100-300 0.0002 025 | 18
2N3055 RCA | npn,si *500 115 | 200 0.657 60 15 *20-70 15 1.1 3 1 lcev, MO
2N3470 WH npn,AJsi *500 150 150 2 *50 10 *100 10 2.2 -
2N3471 WH npn,AJ si *500 150 | 150 2 *100 | 10 *100 10 2.2 -
2N3472 WH npn,AJ si *500 150 | 150 2 *150 | 10 *100 10 2.2 -
2N3473 WH npn,AJsi *500 15 | 150 2 *200 | 10 *100 10 2.2 -
2N3474 WH npn,AJsi *500 150 150 2 *50 | .10 *400 10 2.2 -
2N3475 WH npn,AJ,si *500 150 | 150 2 *100 | 10 *400 10 2.2 -
ks 2N3476 WH npn,AJ.si *500 150 150 2 *150 | 10 *400 10 2.2 =
%
N3477 WH npn,AJ,si *500 150 | 150 2 *200 | 10 *400 10 2.2 -
2N3508 MO npn, EA.si *500 2.0 200 0.011 2 = *40-120 0.0002 0.25 | 46
2N3509 MO npn, EAsi *500 2.0 200 0.011 20 - *100-300 0.0002 0.25 | 4
2N3013 FA npn, PE, si *550 12 200 0.00685 | 15 - *60 40 0.16 | 52 Tl
2N3014 FA npn, PE, si *550 1.2 200 0.00685 | 20 - *60 40 - 52 Tl
2N3424 FA npn, PE, si *600 L2 | 200 0.29 15 .050 *20-200 0.000010 | 0.4 -
2N3546 MO pnp,EA,si *700 1.2 200 0.0069 12 - *30-120 0.000010 | 015 | 18
2N3054 RCA [ npn,si *1000 | 25 200 0.143 55 4 *25-100 1.0 1.0 66
156-04 WH npn,DJ,si *1000 120 | 200 0.68 40 8 *15 20 1.0 3
5 156-06 WH npn,DJ,si *1000 120 | 200 0.68 60 8 *15 20 1.0 3
2%
156-08 WiH npn, DJ.si *1000 | 120 | 200 0.68 80 8 *15 2 1.0 3
156-10 WH npn,DJ.si *1000 120 | 200 0.68 100 | 8 *15 20 1.0 3
0C80 AMP | pnp,PADT,ge | 2000 55 75 = #3254 i3 180 01 = 1
0C22 AMP | pnp,PADT,ge | 2500 15 75 .333 32 ] *200 .03 - 3
0c23 AMP | pnp,PADT,ge | 2500 16 75 333 40 1 *200 .03 - 3
0C24 AMP | pnp,PADT,ge | 2500 15 75 333 32 1 *200 .03 > 3
2N551 TR npn,PL,si 3000 3 175 .025 60 2 *20-80 015 = 5 cDC, STC, SSP
2N552 TR npn, PL,si 3000 3 175 .025 30 7 *20-80 .015 - 5 cDC, STC
2N1055 TR apn,PL,si 3000 3 175 025 100 2 *20-80 015 2 5 SSP
1212 TR npn, PL, i 3000 85 175 .485 60 5 *12-36 = 5 - STC, Tl
HL 26
2N1620 TR npn, PL,si 3000 60 175 40 *100 | 5 *15-75 10 = 53
2N545 TR npn,PL,si 4000 5 175 .045 60 8 *15-80 015 - 5 SSP, TI
2N546 TR npn, PL,si 4000 5 175 .045 30 8 *15-80 015 - 5 SSP, T
2547 TR pnp,PL,si 4000 5 175 .045 60 8 *20-80 015 = 5 ¢DC, STC, SSP, TI
2N548 R npn,PL,si 4000 5 175 045 30 8 *20-80 015 = 5 c0c, STC, SSP, TI
2N549 TR npn, PL,si 4000 5 175 .045 60 8 *20-80 015 = 5 CDC, STC, SSP, TI
2N550 TR npn,PL,si 4000 5 175 045 30 8 *20-80 .015 - - coc, STC, Tl
N1117 TR npn,PL,si 4000 5 175 .045 60 8 *40-150 015 4 5 STC, CDC, SSP, TI
2N3713 MO npn,si *4000 | 150 200 857 60 10 *25-90 11.0 1,05 (253
2N3715 MO npn, Si *4000 150 | 200 857 60 10 *50-150 1.0 L
HL 27
2N3716 MO npn,si *4000 | 150 | 200 857 80 10 *50-150 1.0 1.0 3
2N3740 MO pnp,si 000 | 25 200 143 60 1 *30-100 0.1 0.6 66
2N3741 MO pnp, si #4000 | 25 200 143 80 1 *30-100 0.1 0.6 66
1116 TR npn,PL,si 6000 5 175 .045 60 8 *40-150 .015 5 5 STC, CDC, SSP, TI
2N3738 MO npn,si *15,000( 20 175 133 225 250 *40-200 0.1 2.5 | 66
2N3739 MO npn,si *15,000( 20 175 133 300 250 *40-200 0.1 2.5 | 66
2N3766 MO npn,si *15,0000 20 175 133 60 1 *40-160 0.1 2.5 66
2N3767 MO npn,si *15,000( 20 175 133 80 i *40- 160 0.1 2.5 66
2N1983 FA npn,DD,si *30000 | 2 150 0.016 25 - 100 0.001 05| 5 TRWS, CDC, AMP, AL
IN1984 FA npn, DD, i *30000 | 2 150 0.016 2% - 80 0.001 0.5 | 5 TRWS, CDC, AMP, AL
HL 28
N1985 FA npn, DP, i *30000 | 2 150 0.016 25 60 0.001 0.5 | 5 TRWS, COC, AMP, AL
2N698 FA npn,DP,si *40000 | 3 200 0.0172 60 - *40 = = 5 TRWS, TR, Gl
AMP, CDC
2N2852 SSP | npn,PE,si *40000 | 5 200 0.005 *100 | 5 *45 0.001 0.2 5 Tl
2N2856 SSP | npn,PE,si *40000 | - 5 200 0.005 *60 5 45 0.001 0.2 5 Tl
(see pages 4-9 for explanation of company abbreviations.)
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H igh - Level (continued)

MAX. RATINGS CHARACTERISTICS
|
f v co
Cross *‘fu P j & *VCEO | hte *Iceo Package
Index Type T ¢ ) CBO C *h TICEX ce(sat) | Outline
Key | No. Mir. Type (Hz) | W | (o | w/’ V) | (& FE (mA) (v) | (10) Remarks
2N1899 TRWS | npn,PL,si *50000 125 150 1 *140 10 *10-30 10 1.0 -
2N1901 TRWS | npn,PL,si *50000 125 150 1 *140 10 *20-60 10 1.0 -
2N1902 TRWS | npn,PL,si *50000 125 150 1 *140 10 *10-30 10 1.0 -
2N1904 TRWS | npn,PL,si *50000 125 150 1 *140 10 *20-60 10 1.0 -
2N1978 FA npn,DP,si *50000 30 200 0.172 *60 - %30 0.001 1.0 -
HL 29
2N1986 FA npn,DD,si *50000 2 150 0.016 25 - 150 0.001 0.4 5 mng,AEDC, Gl
2N1987 FA npn, DD, si *50000 2 150 0.016 25 - 50 0.001 0.4 5 mgé,ACLDC. Gl,
2N1988 FA npn, DD, si *50000 2 150 0.016 45 - 575 0.001 L5 5 TRW&, COC, GI, AL
2N1989 FA npn,DD,si *50000 2 150 0.016 45 - *40 0.001 135 5 TRWS, CDC, GI, AL
2N1991 FA pnp,DD,si *50000 2 150 0.016 *30 *30 0.001 1.2 5 TRWS, KSC, TR, MO
2N3076 TRWS | npn,PL,si *50000 125 150 1 *140 10 *30-90 25 1.0 2 Single Ended
*MT-38 Case
2NT17 FA npn,DD,si *60000 145 175 0.010 *60 - *40 .00001 0.7 18 TRWS, CDC, TR, GI
AMP, NA
HL 30
2N719 FA npn,DD,si *60000 1.5 175 0.010 *120 - *40 0.001 25 18 TRWS, CDC, TR, Gl
2N719A FA npn, DP, si *60000 1.8 200 0.0103 *120 - *40 .000005 0.8 18 XEW%I CTDRC AMP,
2N720A FA npn, DP, si *60000 1.8 200 0.0103 *120 - *80 .000005 0.9 18 TR'WS,'CDC, Gl,
AMP, AL, NA, TR, RCA
N721 FA pnp,DD,si *60000 1.5 175 0.010 35 - *60 0.001 1.0 18 KSC, TR
2N909 FA npn,DD,si *60000 L5 175 0.010 *60 - *250 .00001 0.3 18 TRWS, AMP
2N912 FA npn,DP,si *60000 1.8 200 0.0103 60 - 45 .000005 0.16 18 TRWS, AMP, AL
2N978 FA pnp,DD,si *60000 1.25 150 0.010 20 - *30 .001 13 18 TR
2N2850 SSP npn,PE,si *§0000 5 200 0.005 *100 § *85 - 0.15 5
A 2N2851 SSP npn,PE,si *60000 5 200 0.005 *100 5 *85 - 0.2 5
2N2853 SSP npn,PE,si *60000 5 200 0.005 *60 5 *85 0,001 1.0 5
2N2855 SSP npn,PE,si *60000 5 200 0.005 60 b 85 0.001 0.2 5
2N1972 FA npn,DD,si *60000 2 175 0.010 *60 - *250 .0001 0.4 i AMP, TR, TRWS
2N1975 FA npn, DP, si *60000 3 200 0.0172 60 - 45 . 00005 0.16 5 TRWS, CDC, AMP,
2N3117 FA npn,DP, si *60000 bst, 200 0.00685 60 - *300 00001 0.3 18 uc
2N3719 MO pnp, AE, si *60,000 | 6 200 .034 40 3 *25-180 .01 0.75 5
2N3720 MO pnp,AE, si *60,000 | 6 200 . 034 60 3 *25-180 .01 0.75 5
2N3879 RCA npn, si *60,000 | 35 200 0.2 75 10(peak)| *20-80 2h 1.2 66
2N911 FA npn,DP,si *70000 1.8 200 0.0103 60 - 70 00005 0.13 18 TRWS, AMP, AL
HL 32
N1131 FA pag,LD,si *70000 ? 175 0.0133 35 600 *30 0.001 1.0 5 KSC, TR. MO
2N1974 FA npn, DP, si *70000 3 200 0.0172 60 - 70 .000005 0.13 5 TRWS, CDC, AMP
2N6% FA npn, DD, si *80000 2 175 0.0133 *60 - *40 .00001 - 5 TRWS, TR, GI, AMP
CDC, NA
2N699 FA npn,DD,si *80000 2 175 0.0133 *120 - *80 .00001 - 5 TRWS, SY, TR, CDC
AMP, NA, RCA
2N718 FA npn,DD,si *80000 1.5 175 0.010 *60 - *75 .00001 0.7 18 TRWS, CDC, SY, TR
Gl, AMP, AL, NA, MO
2N718A FA npn,DP,si *80000 1.8 200 0.0103 =I5 - *80 .0000003 0.6 18 CDC, MO, TR, GI, AMP,
i : AL, NA, RCA, MO,
TRWS
LS 2N720 FA npn,DD,si *80000 1:5 175 0.010 *120 - *80 .001 2.5 18 TRWS, ED%,ATR, Gl
AMP, AL,
2NB70 FA npn,DP,si *80000 1.8 200 0.0103 60 - 3 .00004 0.6 18 GI, AMP, AL
2N910 FA npn,DP,si *80000 1.8 200 0.0103 60 - 140 .00005 -0.13 18 TRWS, AMP, AL
2N1252 FA npn,DD,si *80000 2 175 0.0133 *30 - 35 .0001 0.6 4 SY, AL, NA
2N1613 FA npn,DP,si *80000 3 200 0.0172 75 *80 .00003 0.6 5 TRWS, CDC, MO. TR,
AMP, RCA
2N1973 FA npn, DP, si *80000 3 200 0.00456 60 - 140 .0005 0.13 5 TRWS, CDC, AMP,
IN2849 SSP ngn,PE,si *B0000 5 200 0.005 *100 5 *150 - 0.2 5
2N2854 SSP. npn,PE,si *80000 5 200 0.005 *60 i *150 0.001 0.2 5
HL 34
: 2N3919 FA npn,DPE,si 80000 15 150 .200 60 2 *40 - .6 3
2N3920 FA npn,DPE,si 80000 15 150 .200 60 ; *100 - 6 3
2N3108 FA npn,DP,si *86000 5 200 0.0286 60 - *70 .0004 0.16 5
2N3110 FA npn,DP,si *86000 5 200 0.0286 40 - *70 .0004 0.16 ol
2N722 FA pnp, DD, si *90000 L5 175 0.010 35 .00001 *50 .001 1.0 18 KSC, MO, TR
2N1132 FA pnp,DD,si *90000 2 175 0.0133 35 0.6 *45 .00001 1.0 5 KSC, TR, MO
2N1838 TRWS | npn,PL,si *90000 2 175 013 *45 0.50 *40-150 .0015 1.4 5 cbc
2N1839 TRWS | npn,PL,si *90000 2 175 013 *45 0.50 *12-50 .0015 1.4 i cbc
2N1840 TRWS | npn,PL,si *90000 2 175 013 225 0.50 *10-100 0.30 1.4 5 coc
i 2Ng71 FA npn,DP, si *100000 | 1.8 200 0.0103 60 - *130 .0004 0.35 18 CDC, GI, AMP, AL
35
2N1420 FA npn,DD,si *100000 | 2 175 0.0133 *60 - *200 .00001 0.7 5 TRWS, CDC, MO, TR
Gl, NA, AMP
2N1711 FA npn,DP,si *100000 | 3 200 0.0172 *75 - *130 00003 0.5 5 TRWS, CDC, MO,
3 AMP, GI, AL, TR, NA
RCA
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H igh = Level (continued)

MAX. RATINGS CHARACTERISTICS
|
f v co
Cross :?' P T. *VCEO I hy *ICEO v Package
Index Type T c o) CBO € *h ¢ TICEX ce(sat) | Outline
Key No. Mtr., Type (kHz) (L] Q) w/°C v) (A) EE (mA) v) (10-) Remarks
2N1893A TRWS | npn,PL,si *100000 | 3 200 217 80 0.50 *40-120 .0001 2.0 5 Gl, TR, NA
2N3053 RCA npn, si *100,000 | 5 200 0.0286 40 0.7 *50-250 0.00025 1.4 5
2N1253 FA npn,DD,si *110000 | 2 175 0.0133 *30 - *45 .0001 0.6 5 AL, NA
2N219A GE npn,PE,si *130000 | 2.8 200 .016 40 1 *100-300 1 25 5 GI,NA,CDC, FA, MO,
AL
HL 36
2N2193A GE npn,PE,si *130000 | 2.8 200 016 50 1 *40-120 10 528 5 CDC, GI, NA, MO, AL
2N2194A GE npn,PE, si *130000 | 2.8 200 .016 40 1 *20-60 il b 5 CDC, GL NA. FA
MO, AL
2N2195A GE npn,PE,si *130000 | 2.8 200 .016 25 1 *20 10 25 5 cDC, GI, MO, AL
2N2243A GE npn,PE,si *130000 | 2.8 200 0.16 80 1 *40-120 1 25 5 GI, NA
- 2N2350A GE npn,PE,si *130000 | S 200 .0285 25 1 *20 1 25 46
2N2351A GE npn,PE,si *130000 | S 200 .0285 50 1 *10-120 i 25 46 NA
2N2352A GE npn,PE,si *130000 | 5 200 .0285 40 1 *20-60 1 .25 46 NA
2N2353A GE npn,PE,si *130000 | 5 200 .0285 25 1 *20 1 25 46 NA
2N2364A GE npn,PE,si *130000 | 5 200 .0285 80 1 *40-125 1 25 46 NA, CDC
HL 37
2N1837 TRWS | npn,PL,si *140000 | 2 175 013 *80 0.50 *40-120 .0005 0.8 5 coc
2N3763 MO pnp, AE,si *150,000 | 4 200 .023 60 1.5 *20-80 1.0001 0.1 5
2N3765 MO pnp, AE si *150,000 | 2 200 011 60 1.5 *20-80 1.0001 0.1 46
2N3762 MO pnp, AE, si *180,000 | 4 200 023 40 e *30-120 +.0001 0.1 5
2N3764 Mo pnp,AE, si *180,000 | 2 200 011 40 1> *30-120 +.0001 0.1 46
BF140 NUC npn,si *180 MHz| 1 - - *135 - *40 0.001 - 5
BF155 NUC npn,si 180MHz | 1 - - *155 - *40 0.001 - 5
2N947 FA npn,DP,si *250000 | 1.2 200 0.0069 *20 0.1 *40 .0001 0.3 18
2N3502 FA pnp, PE, si *250,000 | 3.0 200 0.017 60 .600 *70 0.05 0.5 & Tl
2N3503 FA pnp, PE, si *250,000 | 3.0 200 0.017 60 0.6 *70 0.00000007 0.5 5 Tl
HL 38 |
2N3505 FA pnp, PE, si *250,000 | 1.3 200 0.0023 45 0.6 *70 0.00000007 0.5 18 Tl
2N915 FA npn,DP,si *300000 | 1.2 200 0.0069 50 - *100 .0005 0.8 18 TRWS, AMP, NA, MO,
AL
BSY18 SA npn,EP, PL,si | *300,000 | 1.0 200 0.007 12 0.2 *40...120 0.000025 0.25 18
BSY63 SA npn,EP,PL,si *300,000 | 1.0 200 0. 007 *40 0.2 30...120 0.000025 0.4 18
2N3512 RCA npn, EP, si 375,000 | 4 200 - *60 - 80 0.5 0.28 5
2N708 FA npn,DP,si *400000 | 1.2 200 0.0069 15 *50 .0004 0.3 18 SY, TR, GI, AMP
RCA, MO, FA, NA
2N916 FA npn,DP, si *400000 | 1.2 200 0.0069 25 - *100 .0005 0.4 18 TRWS, AMP, NA, MO
2N3299 FA npn, PE, si *400,000 | 3.0 200 0.017 *30 - *75 0,0000002 0.4
HL 39 |
2N3300 FA npn, PE, si *400,000 | 3.0 200 0.017 *30 - *220 0.0000002 0.4 5
2N3301 FA npn, PE, si *400,000 | 1.8 200 0.010 *30 - 15 0.0002 0.4 18
2N3302 FA npn, PE, si *400,000 | 1.8 200 0.010 *30 - *220 0, 0002 0.4 18
BSY34 SA npn, EP,PL,si | *400,000 | 2.6 200 0.016 40 0.6 42 0.00001 0.3 9
BSY58 SA npn,EP,PL,si | *400,000 | 2.6 200 0.016 25 0.6 *82 0.00012 0.3 5
2N2368 FA npn,PE,si *550000 | 1.2 200 0.0685 15 0.5 *40 .0001 0.2 18 TR, AL, SPR
2N3209 FA npn,PE,si *550000 | 1.2 200 0.00685 20 0.0002 *15 .00002 0.07 18
2N2455 N npn,EP,ge 600,000 | 150 100 - *15 200 *20-100 2.0 .19 18
2N3423 FA npn, PE, si *600,000 | 1.2 200 0.29 15 .050 *20-200 0.000010] 0.4 -
2N2369 FA npn,PE, si *650000 | 1.2 200 0.00685 15 0.5 *80 .0001 0.2 18 AL, NUC, SPR
HL 40
2N3303 FA npn,PE,si *650000 | 3.0 200 0.017 12 1.0 *60 0.1 0.18 - MO
2N917 FA npn,DP,si *800000 | 0.3 200 0.00171 15 - 50 .00005 0.4 18 AL, TI,RCA, TRWS
2N418 BE pnp,ge - 25 100 0.5 - 5 *40 1.0 - 3 KSC, ITT
2N420 BE pnp,ge - 25 100 0.5 - 5 *40 - - 3 ITT
2N420A BE pnp,ge - 25 100 0.5 - 5 *40 - - 3 ITT
2N424A STC npn - 85 200 .483 80 3 *12-60 - - 53 STC, TR, BE
2N637 BE pnp,ge - 25 100 0.5 gL 5 *30-60 0.5 B8l 3 KSC
2N637A BE pnp,ge - 25 100 0.5 *60 5 30-60 2-5 8 3 KSC
2N637B BE pnp,ge - 25 100 0.5 *60 5 *30-60 2-5 5 8 KSC
2N638 BE - - - - - - - - - - - KSC
HL 41
2N638A BE - - - - - - - - - - - KSC
2N638B BE - - - - - - - - - - - KSC
2N656 Tl npn,si - 4 200 0.0228 60 - *30 0.010 - - TRWS, FA, TR, AMP,
2N657 Tl npn,si - 4 200 0.0228 100 - *30 0.010 - - TRWS, FA, TR, AMP,
coc, STC, SSP
2N730 Tl npn,si - 0.5 175 3.33 *6Q 1 *20 1 LS 18 TR
N731 Tl npn,si - 0.5 175 3.33 *60 1 *40 1 L5 18 TR
2N1011 BE pnp,ge - 35 95 0.5 *80 5 *35-75 5 L5 3 MO, ITT
2N1038 Tl pnp,ge - 20 100 0.267 *40 3 *20 0.125 0.25 - SY
2N1039 Tl pnp,ge - 20 100 0.267 *60 3 *20 0.125 0.25 - SY
HL 42
2N1040 Tl pnp,ge - 20 100 0.267 *80 3 *20 0.125 0.25 - SY
2N1041 Tl pnp,ge - 20 100 0.267 *100 3 *20 0.125 0.25 - SY
2N1046 Tl pnp,ge - 30 100 0.400 50 12 *40 2.0 0.4 3
2N1046A Tl pnp,ge - 50 100 1.0 50 12 *40 2.0 0.4 3
2N10468 Tl pnp,ge - 50 100 1.0 50 12 *40 2.0 0.9 3
(see pages 4-9 for explanation of company abbreviations.)
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H igh -Level (continued)

MAX. RATINGS CHARACTERISTICS
|
Cross :;ze T Yeeo h *|((::So Package
Index Type 1 Pc ) VCBO lC h fe TICEX vce(su') Outline
Key No. Mir. Type (kHz) (W) °c) w/°C v) (A) FE (mA) (v) | (10-) Remarks
2N1073 BE pnp,ge - 60 110 0.833 225 10 *20-60 15 1 41 DE, MO
2N1073A BE pnp,ge - 60 110 0.833 *60 10 *20-60 20 1 41 DE, MO
2N1073B BE pnp,ge - 60 110 0.833 *100 10 *20-60 20 1 41 DE, MO
2N1208 TR npn,PL,si - 85 175 .485 60 5 <15 10 5 - STC T
2N1209 TR npn,PL,si - 85 175 485 45 5 *20-80 20 5 - STC, Tl
HL 4
! 2N1238 HU pnp - 1 160 - 15 - 20 - - -
2N1239 HU pnp = 1 160 - 15 - 40 - - -
2N1240 HU pnp - 1 160 - 35 - 20 - - -
N1241 HU pnp - 1 160 - 35 - 40 - - -
2N1242 HU pnp - 1 160 - 60 - 20 - - -
2N1243 HU pnp - 1 160 - 60 - 40 - -
IN1244 HU pnp - 1 160 - 110 - 20 - - -
2N1990 FA npn,DD,si - 2 150 0.016 *100 1 *30 0.001 0.4 5 TRWS, CDC, GI,
AMP, AL, NUC
2N2285 BE pnp,ge - 100 110 125 30 25 *35-140 5 - 3
HL 44
2N2286 BE pnp,ge - 100 110 1.25 60 25 *35-140 5 - 3
2N2287 BE pnp,ge - 100 110 1.25 80 25 *35-140 5 - 3
2N2288 BE pnp,ge - 60 110 0.833 *40 10 *20-60 9 - 3
2N2289 BE pnp,ge - 60 110 0.833 *80 10 *20-60 5 - 3
2N2290 BE pnp,ge - 60 110 0.833 *120 10 *20-60 5 - 3
2N2291 BE pnp,ge - 60 110 0.833 30 10 50-200 5 - 3
2N2292 BE pnp,ge - 60 110 0.833 50 10 50-200 5 - 3
2N2293 BE npn,ge - 60 110 0.833 70 10 50-200 5 - 3
2N2294 BE pnp,ge - 60 110 0.833 30 10 50-200 1 - 41
2N2295 BE pnp,ge - 60 110 0.833 50 10 50-200 1 - 41
HL
i 2N229 BE pnp,ge - 60 110 0.833 70 10 50-200 2 - 41
2N2359 BE pnp,ge = 170 81 ] ) 30 50 *30-90 50 - 41
2N2358 BE pnp,ge - 170 110 2 60 50 *30-90 50 - 41
2N2351 BE pnp,ge - 170 110 2 80 50 30-90 50 - -
2N2389 Tl npn,si - 0.45 200 0.00257 75 500 35 10 L5 50
2N2390 Tl npn,si - 0.45 200 0.00257 *75 0.5 *100 10 1.5 50
2N2394 Tl pnp,si - 0.45 175 0.003 35 0.3 30 1 L5 50
2N2395 Tl npn,si - 0.45 200 0.00257 40 0.3 *20 10 1.0 50
2N2410 Tl npn,si - 0.8 200 0.00457 30 0.8 *30 0.3 0.45 5 SY, NA
N2411 Tl pnp,si - 0.3 200 0.00172 20 0.1 *20 10 0.2 18
HL
2 2N2526 MO pnp,AD,ge - 85 110 125 80 10 20--50 &) 0.8 )
2N2527 MO pnp,AD, ge - 85 110 1.25 120 10 20-50 3 0.8 3
IN2528 MO pnp,AD,ge - 85 110 1.25 160 10 20-50 3 0.8 3 DE
DTGL110 DE pnp,PADT ge - 80 110 1.0 *200 15 - - 0.5 3

(see pages 4-9 for explanation of company abbreviations.)
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CRYSTAL SUPPORTS :

When you stop to realize that the crystal
support is a required part of any semi-
conductor, you'll realize that it's more than
coincidence that the leading semi-conductor
manufacturers specify Stackpole crystal sup-
ports rather than manufacturing their own.

You see, they know that a compatible co-
efficient of thermal expansion just isn't
enough. They also need Stackpole’s unique
combination of good electrical conductivity,

FRONT AND CENTER

excellent thermal conductivity, and a surface
finish which assures wetability. And they de-
pend on the flat surfaces which Stackpole
features to give them maximum contact and
conductivity between the base and crystal.

Get on this bandwagon... let Stackpole
supply your guest conductors, too. Phone,
wire or write Stackpole Carbon Company,
Carbon Division, St. Marys, Pa.

+ STACKPOLE
CARBON DIVISION
“OUR 60th YEAR"

ON READER-SERVICE CARD CIRCLE 25

May 17, 1966
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How, why and where to use FETs can be
determined by referring to their parameters. Here's a detailed look
at the meaning of these characteristics and how to apply them.

What’s so special about field-effects? How alike
are the junction-FET and the metal-oxide semi-
conductor (MOS) ? Where are they to be pre-
ferred over bipolar transistors? Which of their
parameters indicate their suitability for specific
applications?

In response to these questions, we have prepared
a detailed examination which shows how to choose
between different units in the FET family. It also
offers guide lines for making the most effective use
of field-effect devices in circuit design. It takes a
long look at FET specifications, shows how and
why they are measured and where each one is of
prime importance. And finally, it explains the
meaning of each parameter.

This parameter-oriented analysis of field-effects
clarifies:

» What’s unique about them and how they
work;

= How to interpret and use the parameter spec-
ifications;

m Which parameters govern their small-signal
behavior; and

®m The difference in characteristics and applica-
tions of junction-FETs and MOSs.

The basic properties of FETs

The field-effect transistor (FET) has a number
of important attributes that set it apart from other
active semiconductor devices: extremely high in-
put resistance, nearly constant current-output
characteristics, an almost completely unilateral
gain function, a controllable temperature coeffi-
cient, and voltage-controlled resistance when op-
erated at low drain-source voltages.

Many users think of the highly popular FET as
a near-universal replacement for the vacuum tube.
And indeed, its qualities are such that it does
possess the dec characteristics of the pentode vac-
uum tube (Fig. 1a). Present limitations, however,
generally restrict FET use to circuits operating
below 500 MHz and at power levels less than a
few hundred milliwatts.

The FET is simplicity itself, consisting only of
a conducting channel flanked by a pair of control
electrodes (Fig. 1b). Source and drain connections
are made to either end of the channel, and a gate

James S. Sherwin, Senior Applications Engineer, Siliconix
Inc., Sunnyvale, Calif.
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connection is made to the control electrodes. The
primary gate electrode may be a pn junction (junc-
tion-FET) or an insulated metal electrode (MOS-
FET). The secondary gate electrode is a pn junc-
tion in any case. A voltage applied between gate
and source (or gate and drain) modulates the cross-
sectional area of the channel, thus controlling
channel resistance.'?

Very high power gain is a FET feature

The input resistance is that of a reverse-biased
silicon pn junction (SiO., insulated-metal elec-
trode in MOS devices), and is measured in gi-
gaohms (>102 ohms for MOS) at de. The FET
is a voltage- or field-controlled device exhibiting
very high power gain at low frequencies. Because
neither load nor signal current crosses the gate-
channel junction, there is almost perfect input-
output isolation and unilateral gain.

The closer you pare the differing FET properties, the more
apparent becomes their suitability for various applica-
tions. Author Sherwin measures FET parameters on a
MONITOR automatic FET/transistor test set.

ELECTRONIC DESIGN



Test condi-

©®

: Test condi-
tions (must tions (must
Parameter be specified) Mean of specification Parameter be specified) Meaning of specification
BVass la Breakdown voltage from gate less Ves Gate-channel leakage with
Vos=0 to channel. Drain and source Vos=0 Vos = 0. This represents
are shorted, and a reverse total gate leakage current at
bias is placed across the a point below breakdown
gate-channel junction. This is voltage (Fig. 3) Specified at
shown as the breakdown Y, to 1 times the minimum
point where Ves ~ specified BVess. When speci-
BVess. (Fig. 3) fied at min BVess, less may
: replace the BVess specifica-
BVans la % Identical to BVess. tion in that less is <le in the
ps=0 BVess specification.
BVero I’S’:o E,reg':gﬁ,w'\},i‘i?,'tas%%rfcrgmogﬁe Inco Ve Drain-to-gate leakage current
Under these conditions Vs g =) V'th sou;gcre °peon‘sAiid\€“"" tANch
~Vesorn due to self-biasing e R e S o
Sk under BVieo, les = 0. Then
required to p_revent current —Iwo — Il [at specified
flow from drain to source. T BT R i o
BVsaeo Is Breakdown voltage from gate See Fig. 4 for a comparison
lb=0 ta source with drain open. of IGSS, 'DGO, IS(}O, and Iborm.
Vep ~ Venorm. Inco is representative of ls un-
BVoss Io Breakdown from drain to ggr dv;’tci’r?]t probﬁgle 0[\3/(-3‘l"atlflg
BVoos Vos=0 source with Vas=0. This is AR & P
normally specified for Type-C o e gl
MOS devices. It represents 3
breakdown from drain to sub- Isao Vsa Source-to-gate leakage cur-
strate. Ib=0 rent with drain open. Note
BVosx Io Breakdown from drain to ':hat t_[{‘;‘f“ a {}‘ af‘[]v"”] i
Ves source with Ves == 0. Nor- on Bk, LY 0 PN ORI
mally specified only for Type- le Vos or Voe Gate leakage current under
B MOS devices when Ves > Vas certain operating conditions.
Vesorm. It represents break- le is usually somewhat lower
down from drain to sub- than Ioeo since Inco is the
strate. limiting case of le.
-2.4 T
Ty=25°C
Vgs=—0.2V 1] DRAIN (D)
e e e u
Ves=0 I
e | ‘ GATE (G) & L,
] = 'DS
-1.6 / I B
Ipss T :
b O
o | Ves #
/ | SOURCE (S)
-1.2 |
2L +0.4V
< |
€
> +0.6V |
-0.8 H~— : s G b
+0.8 : } i
+1.0V | A T
| w
B +1.2v | I
' Y
2 i . « I :
o [ +I:8V I 1
() -5 -10 -15 -20 -25 -30 T i
Vps (V) BVpes

®

1. FET output characteristics resemble those of the
pentode (a). Construction (b) shows how voltage applied
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between the gate and source terminals modulates channel

resistance.
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TABLE 1 FET Specification Parameters

Test condi-
tions (must
Parameter be specified) Meaning of specification

Drain saturation current, the
value of |l» measured above
the knee of the Vos-lo charac-
teristic curve, where Vos >
Ve (Fig. 1). loss is actually
defined as I» at the Vos re-
quired for channel pinch-off
when the two gate-channel-
junction depletion regions
meet near the drain.® Ves
must be zero. At this point
Ib is self-limiting, and any
increase in Vos causes only
slight increase in .7 In
Type-C MOS devices, loss is
essentially the drain-sub-
strate leakage plus any resi-
dual drain-source channel
current.

loom Vos Drain current under specified
Ves bias conditions. Specified for
Type-B and Type-C MOS de-
vices as a max intended op-
erating drain current when
Ves is biased for max chan-
nel conduction.

I Vs or Voe Drain-source current under
Ves certain specified operating
conditions.
lox Vos or Voe Same as I» but a particular
Vas set of operating conditions is
implied.

loz Vos or Voe Same as lox but often used
Ves to denote drain current for
zero temperature-coefficient

operation.

loorm Vos Drain-gate leakage current
Ves with Ves > Vesorm. This
represents the drain current
observed in an analog-gate
circuit which has been bi-
ased to the OFF state. lvorm
is slightly lower than Ioco
(Fig. 7a).

Vesorm Vos Gate cut-off voltage. Gate-
I source voltage required to
cut-off channel current (Fig.

5b).

Ve Pinch-off voltage, inter-
changeable with Vesorm.

'DSS VDS

Ves = 0

Test condi-
tions (must
Parameter be specified) Meaning of specification

Vi1, Vaisorm Vos Gate 1 cut-off volta'ge for

I tetrodes.
VGZS s 0
Vez, Varsorm Vos Gate 2 cut-off voltage for
D tetrodes.
VGlS = 0
Vesctw Vs Gate-threshold voltage. Gate-

Io source voltage required to
initiate channel conduction in
Type-C MOS devices (Fig.

5b).
Vesa-o Vs Gate-to-gate reach-through
le voltage. Found in tetrodes
Veis = 0 only. This is the point at
which gate current flows
from gate to gate. Measured
with Ve:s = 0, hence the sub-
script GS(r-t) rather than
G1G2(r-t).
Ves Vs Gate-source voltage at any
Io given operating point.
Vesx Vos or Voe Same as Ves but a particular
I set of operating conditions is
implied.
Vasz Vos or Voe Same as Vesx but often used
Io to denote Ves for zero tem-
perature coefficient opera-
tion.

|V(=51~Vssz ! Vre
Is or Ip

Magnitude of gate-to-gate dif-
ferential offset voltage in dif-
ferential (matched) pairs.

A |Vsei-Ves:| Ve
Is or Ip

A|Vesi-Vese| Tar & Tae Incremental change in |Vasi-
A SonT Vas:| expressed in pV/°C.

Change in |Vasi-Ves:| over
given temperature range.

lpss: Vos Match in Ilvss of differential

(B Ves = 0 pairs, expressed as a frac-
tion.

[lo1- Iz | Vos & Vas Magnitude of match in ls for

Voe or & Io  differential pairs. Usually

Ta specified at an elevated tem-
perature near 100°C.

I'vs ox) I Static drain-source resist-
Vos &/or ance when biased to full ON
Vas condition (maximum oper-

ating In).

The output resistance is that of a current-
limited device when operating with drain-gate
voltages of more than a few volts, as shown by the
flat section of the output-characteristic curves in
Fig. 1a. Magnitude of output conductance ranges
from 1 to 100 umhos, depending on device geome-
try. When operating at very low values of drain-
source voltage, the FET behaves as a voltage-con-
trolled resistor. The output-characteristic curves
drawn in Fig. 2a for a low value of applied Vg
retain the same slope crossing through the origin.
Thus, 74, exhibits a bidirectional characteristic for
low Vs values of either polarity.®

The temperature dependence of drain current is
the combined effect of a negative temperature
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coefficient due to the majority carrier mobility and
a positive temperature coefficient due to the change
in gate-channel depletion-layer potential. (As the
depletion region narrows with increasing tempera-
ture, thus increasing the channel cross-section, a
positive temperature coefficient of drain current
results). The two temperature-dependent effects
tend to cancel and, at a specific value of I, or
Vs, a zero temperature coefficient exists. The ef-
fect is shown on the transfer curves of Fig. 2b.*®

Breaking the specification dilemma

Despite wide use of field-effect units, a number
of their parameter specifications are still not

ELECTRONIC DESIGN
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2. A voltage-controlled-resistance property exists in FETs;
it is bidirectional and is limited to the low-level region of
Vs (@). A zero temperature coefficient, exhibited by most
FETs, can be seen on the transfer curve (point O on b).

clearly understood. FET data sheet specifications
may also seem confusing to some who have
worked only with bipolar transistors. Since a
proper grasp of the parameters is essential, those
likely to be encountered will be explained. Table 1
contains both the definitions and the necessary
test conditions.

Some of the parameters are self-explanatory;
others become clearer if a schematic or character-
istic curve is provided (see Figs. 3-6. Note that
leakage effects are included.®”). The small-signal
characteristics of FETs and MOSs involve admit-
tance, transconductance, capacitance and resist-
ance terms (Table 2). FET operation here is
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typified by biasing so that the largest ac signal to
be amplified is small in comparison to the dc bias
current and voltage. Equally interesting are the
response times and equivalent-noise parameters,
the most important of which are presented in
Table 3.

The distinction between FET and MOS

The MOS or insulated-gate FET differs from
the junction-FET in that the primary gate of the
MOS is a metal electrode electrically isolated from
the channel by an oxide.® This gives it its name,
metal-oxide-semiconductor (MOS) or insulated-
gate field-effect transistor (IGFET). The general-
ized structure of the MOS is shown in Fig. 7.

A p-type substrate is used for an n-channel
MOS. Into the substrate are diffused two separate
N+ regions: these become the source and drain
connections. Next, an oxide layer is grown over
the entire surface. Holes are then etched through
the oxide layer over the N+ regions. Finally, a
metal pattern is deposited on the surface allowing
metal contact through to the source' and drain
connections. The metal region over the oxide
spanning the two N+ regions is the gate elec-
trode. There is no .conducting channel from source
to drain. .

This process produces a normally-OFF or
enhancement-mode MOS, which will not conduct
until a positive control signal is applied to the
gate. Fig. 8 shows the effect of a positive gate
potential applied with respect to the channel.
Owing to the electrostatic field created, a redistri-
bution of the minority carriers in the p-type.
substrate occurs.

This results in the formation of an n-type resis-
tive channel between source and drain. As the gate
potential is increased, the channel carrier concen-
tration and induced-channel depth increase to form
a lower resistance channel. Thus, the electric field
at the gate creates and controls the resistance of
a conducting channel between source and drain.
This device is now being described on data sheets
as a Type-C Field-Effect Transistor, an enhance-
ment-type device, according to EIA JEDEC type
registration procedures. It may be conveniently
described as a normally-OFF device.

A second type of MOS is the normally-ON or
depletion-mode MOS (Fig. 9). This is similar to
the device in Fig. 7 except that a conducting
channel exists from source to drain in the absence
of a gate voltage. A negative gate voltage depletes
the channel of carriers, and a positive gate voltage
enhances the channel or increases the number of
carriers. This device may therefore operate in
either the depletion or enhancement mode. Data
sheets refer to this device as a Type-B, a depletion
unit intended for both enhancement-mode and
depletion-mode operation.

The junction field-effect transistor (JFET or
just plain FET) is referred to as Type-A, a deple-
tion-type device only for depletion-mode opera-
tion. Operation of the three devices is made appar-
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Table 2. Small Signal Characteristics of FETS

Test Condi-
tions (must
Parameter be specified) Meaning of specification

Ids (om) Ves Drain-to-source resistance
Vos = 0 or ls when biased to full ON con-
frequency  dition (max operating I»).
lyes| Magnitude of common-source
forward transfer admittance.
Sometimes the magnitude
signs are omitted. Measured
at Ves = 0, unless otherwise
specified.

|ges| Magnitude of common-source
forward transfer conduc-
tance. Sometimes the magni-
tude signs are omitted. This
is perhaps a more informa-
tive term than y:. At 1kHz,
y:s ~ gts. However, at high
frequencies yss includes the
effect of gate-drain capacity,
hence may be misleadingly
high. The term g: should
be used for all high-frequen-
cy measurements.

Grsx Vos & Vas Same as grs but a particular
or set of operating conditions
Ve & Ip is implied.

grar frequency  Match in g:. for differential

g,; pairs. Expressed as a frac-
tion.

gtsx Match in g:sx for differential

Groxz pairs.

-2 Same as grsx but often used
to denote g:- when biased
for zero temperature coef-
ficient operation.

gm Mutual conductance. Some-
times used in lieu of ges.

Emo Same as gm, but specifically
at Ves=0.

Yiss Common-source input admit-
tance with output shorted.
Important for high-frequency
operation.

Siss Common-source input con-
Vos ductance with output short-
Vas : ed. This must be specified
Vas=0 for high-frequency applica-
frequency tions as giss<1/w’.

Real part of yis. ldentically
equal to giss. Sometimes
used instead of giss.

Relyiss|

Test Condi-
tions (must

Parameter be specified) Meaning of specification

gis Same as gi.s.

Soss Common-source output con-

ductance with input shorted.

RE|Yoss| Real part of y.ss. Identically

equal to g.ss. Sometimes
Ve Vs used instead of goss.

Sos Ve & Ip Same as Zoss.

1M |Yoss| Ve =0 Imaginary part of yess. Out-
frequency  put susceptance bos.. Identi-

cally equal to 1/uCoss. Some-
times used in lieu of Coss.

Cies Common-source input capac-
Vos itance, output shorted. Ciss
VGS 0 =Cdg+Cgs. (F|g. 6)-

Vas = 7 e

Cis frequency Same as Ciss if vas=0.

Cass Same as Ciss.

C:ss Reverse transfer capaci-
Vos tance, input shorted.

C:s y‘“_o Same as Crss.
gs =

Cae frequency Same as C..., actual value

of drain-gate capacitance.

Ces Values in Actual value of gate-capaci-
equivalent  tance.

Cas circuit not  Actual value of drain-source
measurable capacitance, essentially
directly. header capacitance.

Coss Common-source output ca-

pacitance, input shorted. Coss
Vs =Crss+Cas. However, Cas is
Vs essentially header capaci-
Ves=0 tance.

Cu frequency  same as Coss if Ves=0.

Cags Same as Coss.

Coes Vs Source-to-gate capacitance,
Ves gate and drain shorted. Cs.s
Vaz=0 =Ces+Cas.
frequency

Cago Ve Drain-to-gate capacitance
Vesor Is=0 with source open. Cago=Cuss
is:0 Czs Cds
frequency a7 Cgs+_C—d—_s >Crss, cut <Cass.

Csgo Ves Source-to-gate capacitance
Vos or lb=0 with drain open. C.xo=Cs.
id=0 Cdg Cds
frequency + Cdz—{—Cds >Cgsy but <CSL.’S-

ent by the Type-A, -B, and -C gate-to-drain trans-
fer characteristics (see Fig. 5b).

Gate control separates MOS from FET

Construction differences between the MOS and
FET result in some fairly significant differences
in electrical characteristics, including bidirectional
gate control, gate current, breakdown paths, dc
stability and noise. Bidirectional gate control, al-
ready described, is graphed in Fig. 5b.

While FET gate input resistance decreases
sharply when forward-biased more than a few
tenths of a volt, the MOS gate may be biased to

9R

either polarity. As a result, MOS drain current is
limited by dissipation and breakdown characteris-
tics rather than by input-resistance considera-
tions. The ON resistance of the depletion-type
MOS may then be considerably decreased below
that of the zero-bias state. Characterization of the
MOS will include 74, in an enhanced state at
a given Vs, where 1,0y, is also specified.

The Type-C enhancement-mode MOS is unique
in the FET family because it is normally in an
OFF state. I,y is a very low value, similar to
Iy0rr) of Types A and B. A new term for Type-C
devices only, gate-source threshold voltage Vgsiin),
describes the gate voltage at which drain current

ELECTRONIC DESIGN



Table 3. FET Performance Parameters

Test condi-
tions (must
Parameter be specified) Mean of specification
tacruyom Voo Delay time before turn on
Ipom when pulsed from OFF to
Vesom ON condition.
tean Vesorm Fall time when pulsed from
Test circuit  OFF to ON condition. .
Pulse rate
taerayorn Input pulse Delay time before turn off
character- when pulsed from ON to OFF
istics condition.
trise Oscilloscope Rjse time when pulsed from
character- QN to OFF condition.
istics
ton thll‘l—tdelay(on)- %
tore trisettaerayorn.
€n Vos Common-source eq'uivalent
Ves or lp short-circuit input noise volt-
frequency  age. Measured at the output
bandwidth  with the input shorted, and
referred to the input. Ex-
pressed as rms_volts per
root cycle, #V/y/Hz. A func-
tion of frequency, so fre-
quency value must be stated.
i Vos Common-source equivalent
Vas or Io open-circuit input noise cur-
frequency  rent. Expressed as pA/\/Hz,
bandwidth 3 function of frequency.
NF Vs Noise figure. This represents
Ves or o a ratio between input signal
generator to noise and output signal to
frequency noise. NF is a function both
bandwidth  of frequency and of genera-
tor resistance Rs. Both must
be stated or the specification
is meaningless. When prop-
erly qualified, NF includes
the effects of both e. and in.

q 21
=
-
z
w
4
['4
3 | OBV,
o Gss
o
<
(U]
1
2 lgss
I o W,
¥ | I 1 T
-10 [0} 10 20 30 40
Vgs —GATE VOLTAGE (V)
-1

3. FET input gate characteristic shows the breakdown
point where V4 ~ BV 4 (see Table 1).

Table 4. FET and MOS applications

Application Preferred| device
MOS EET

Analog switch ‘ X W<7
Digital switch X
General-purpose amplifier : X
Low-noise amplifier ] H;
High-frequency amplifier X X
Differential amplifier 7
Low-drift single-ended

amplifier X

begins to increase. Except for a translation along
the Vs axis, Vasean is not unlike Vigorr) in Types
A and B. In fact, the difference between Type-B
and Type-C devices is a simple translation of the
transfer curve along the Vs axis (see Fig. 5a).

Gate current of the MOS is predictably much
less than that of the FET because of the insulat-
ing properties of the oxide layer. MOS and FET
gate currents may be compared in much the same
manner as the leakage of a ceramic dielectric
capacitor may be compared to the reverse current
of a signal diode. Whereas FET gate current
exhibits a significant temperature and voltage
dependence, the dec input resistance of the MOS
gate is generally greater than 10'? ohms under all
operating conditions.

A better understanding of breakdown

The voltage breakdown characteristics of the
MOS differ markedly from those of the FET.
The FET exhibits an avalanche breakdown
across the most highly stressed point (drain-
gate) of the gate-channel diode junction. In tetrode
devices (junction FETs with two gates), there is
also a reach-through breakdown from gate to gate
when the channel becomes depleted of majority
carriers at gate bias levels approaching the cut-off
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voltage. Different values of reach-through voltage
are observed on gates 1 and 2, which are of un-
equal resistivity. It is important to note that in
tetrodes, where one gate (usually the substrate
gate) has been internally connected to the source,
it is impossible to measure I;ss or BV at
voltage levels above the gate-1 reach-through
value.

The MOS breakdown mechanisms are of a
different nature. Take, for example, the enhance-
ment of device. Breakdown from gate-to-source
or gate-to-drain depends upon the thickness
and quality of the insulating oxide. When the
dielectric strength of the oxide is exceeded, break-
down occurs, puncturing the insulating layer. The
breakdown is destructive in nature because a
virtual short circuit occurs at the puncture point.
This type of breakdown is quite common in dry
climates when adequate handling precautions are
not observed. For instance, a static electric poten-
tial of several thousand volts may easily build up
on the gate from contact with nylon smocks. The
gate then becomes permanently damaged. To
avoid this, some manufacturers supply units with
built-in Zener protection or with shorting clips
across the gate-to-source junction.

There is also a breakdown from source to drain
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4. Leakage currents that flow in the FET are measured with these circuits (see Table 1).

on the Type-C and Type-B units when either is
biased to cut-off. In each case there is no channel
connecting the source and drain which are isolated
by the substrate. If the substrate is floating, two
diodes appear back-to-back between source
and drain. Drain-to-source breakdown (BV pss)
occurs in either polarity across one or the other of
these diodes.

If a Type-B device is under consideration,
BV s is usually replaced by BV ,sx where the
subscript X indicates some specific bias condi-
tion—V 45> Viscorr) in this case. When the sub-
strate is internally connected to the source, the
breakdown takes place across the drain-substrate
junction. A drain-source voltage greater than a
few tenths of a volt of opposite polarity will cause
forward conduction of the drain-substrate junc-
tion. This condition prevents use of the device in
high-level, analog-switching circuits.

FET more stable than MOS

The dc stability of the MOS is inferior to that of
the FET.® Whereas, with the FET, the equivalent
drift of Vs is a predictable and repeatable
function of temperature, that of the MOS is
dependent upon temperature and/or Vs history
(recent past excursions). When a gate-channel
voltage is applied to the MOS, there is a charge
migration in the insulating oxide. When the
bias is removed, the time required for restora-
tion of equilibrium is a function of the bias ap-
plied, the length of time the bias had been ap-
plied, and the temperature both during biasing
and after removal of bias.

As these relationships are complex, it is impos-
sible to predict residual gate field conditions
accurately. The effect of the disturbance in charge
equilibrium is that a residual gate bias exists; this
controls the channel as if a small but unknown
gate voltage were present. The effect on drain
current is that of an indeterminate translation
of the gate-drain transfer-characteristic curve
horizontally along the Vg, axis. High-voltage
bias alone has some effect, but high-temperature
storage by itself has no effect except to speed the
return to equilibrium. The variation in drain
current from normal may be less than one per cent
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after a period of low-voltage biasing at room
temperature. It may rise to 30% after several
hours of 10-volt biasing at 100°C.

A specific bias point exists on FETs where the
drain current exhibits a zero temperature co-
efficient. Such a point also exists for the MOS,
except that a true zero temperature coefficient is
rarely, if ever, observed. In MOSs, a zero t.c.
exists only for a much smaller range of tempera-
ture variation. Bias stability has been observed
to be no better than A|Vgs 0 — ~ 10 mV for a
variation of 75°C. This compares with A|V | <0.5
mV over AT = 100°C for the FET.

The noise performance of the MOS is also
inferior to that of the FET, except perhaps at
VHF and above.'® A high level of excess noise
is present at low frequencies, and is believed to be
due to the relatively unprotected nature of the
MOS channel surface.

MOS forte is switching applications

From the preceding discussion of electrical char-
acteristics, it is apparent that the MOS is well
suited for some, but not all, circuit applications.
Table 4 serves as a guide to suitable FET and
MOS applications. A listing in the table does not
necessarily mean that the unlisted device is not
suitable for the application, but that the listed
device is preferred.

Several manufacturers have developed multiple
MOS arrays in digital integrated circuits. They
have been acclaimed as a means of reducing size,
cost and power consumption of digital computers.
The MOS is very well suited to switching ap-
plications because, as the control voltage varies to
turn the device ON, a voltage clamp is not re-
quired to prevent gate current flow.

Considerable use of the MOS as an analog
multiplexer gate may occur within the next few
years. The capabilities of I,orr) less than 1 nA,
Tascom) less than 100 @, and the normally-OFF
advantage are all-important in this application. It
is necessary in these analog gating circuits for the
MOS substrate to be isolated from source and
drain so that the V,s may be of either polarity.
Consider the analog gate circuit of Fig. 10a which
uses a connected-substrate MOS. Note that if a

ELECTRONIC DESIGN
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5. Transfer characteristic (a) shows how key parameters (depletion, depletion-enhancement (Type-B) and en-

Vp and |, opr) are measured (see Table 1). This is for a
Type-A FET unit (depletion mode). All three FET types
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hancement (Type-C) have unique transfer properties (b).
Each governs device suitability for different applications.
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6. The equivalent circuit of the FET is used in small-signal
applications (see Table 2).

P —TYPE P - TYPE
SUBSTRATE SUBSTRATE

SUBSTRATE
© ®

7. Starting with a p-type substrate (a), three additional
steps are used in MOS construction.

SUBSTRATE

(+) GATE

o+ +++f++“§fu**§k+f‘+l+

INDUCED CHANNEL

P SUBSTRATE

8. An enhancement channel is formed in the MOS when
a positive gate potential is applied.
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9. Depletion-type MOS is a normally-ON device. With zero
gate potential, conducting channel from source to drain.

negative input signal were present, the drain-
substrate junction would become forward-biased,
allowing signals to appear at the output even in
the absence of a gate drive. In the circuit of Fig.
10b, an MOS with isolated-substrate is used. Here
the substrate is biased more negative than the
largest signal to be handled, thus preventing
drain-substrate conduction.

Another point of consideration in analog gate
circuit design is the relationship between thres-
hold voltage and signal voltage. With the gate at
ground potential, a negative signal on the source
is equivalent to a positive Vs Then, if the MOS
in Fig. 10b is in its normally-OFF state, the
Vescin) must exceed the maximum peak-signal level.

Low ON resistance a high point

In digital switching applications, the MOS
is the most promising device available. The
desirable characteristics for this are low ON
resistance, low capacitance, high switching speed,
high input resistance, high threshold voltage, and
a normally-OFF state. The Type-C MOS may be
designed to meet all of these characteristics with-
in reasonable limits. Low ON resistance increases
switching speed and produces low V gy, values.

The latter term is equivalent except in mag-
nitude to Viegesary Of bipolar transistors. Low
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10. The MOS is well suited for analog-switching. A con-
nected-substrate unit is an analog gate (a) for basic multi-
plexing. The isolated-substrate version blocks output sig-
nals (b) when the input goes negative.

capacitance provides for increased switching
speed. High input resistance yields a high fan-out
capability. High threshold voltage produces good
noise immunity. The normally-OFF state allows
for simple direct-coupled operation with a single
power supply. Combinations of normally-ON and
normally-OFF MOS devices within a digital
system are another intriguing possibility.

The MOS is not specifically suitable as a gener-
al-purpose amplifier because of the drain current
instability with bias and temperature. In applica-
tions where ambient temperature is moderate and
some drift in operating point is tolerable, the
normally-ON MOS may be useful. Audio-frequen-
cy applications would be limited to medium and/
or high-level signals, owing to the large amount
of excess noise exhibited by present MOS devices
at low frequencies. Because of its relatively in-
ferior noise performance, the MOS is ill-suited
as a low-frequency, low-noise amplifier.

MOS is O.K. for RF amplification

The MOS is also limited for use in d¢ amplifier
circuits because of the instability problem already
noted. The only possibility at present for this
application would be when the MOS is biased near
the zero temperature coefficient point. This use
is limited only to dc amplifiers with moderate
short-term drift performance requirements and a
wide latitude on long-term drift performance. The
instability restricts the MOS to laboratory uses
allowing > 10-m V drift in Vs and military appli-
cations allowing >100-mV drift.

The MOS does, however, show promise for use
as an RF amplifier, particularly where the square-
law transfer characteristic produces very low
levels of cross-modulation. The low input conduc-
tance of the MOS makes it suitable for efficient
operation to several hundred megahertz. And,
although low-frequency noise is excessive, high-
frequency noise may be of a sufficiently low mag-
nitude to permit uhf operation with noise figures
below 5 dB.

FET applications are not exclusively limited to
amplifiers. FETs are ideally suited to switching
applications where the load resistance is high
compared to channel resistance. The most impor-
tant characteristics for each application are listed
in Table 5. When referring to the FET tables (pp.
104 to 112), consult these key parameters. They
are indices of the suitability of a device for a
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Table 5. FET applications

Application Characteristic Definition
Analog Fascon ~ Series ON resistance
switch locorm OFF leakage current
Cdgs/ngs i
O Gate-channel capacitance
Cdgo/Csxo
Digital Fas (om) ON resistance
switch VGS“(‘)"r Control voltage threshold
Viosioik: Sum of rise, fall, and switch
tom+torn ing delay times
General- Ipss Drain current at zero gate
purpose gt bias

Transconductance at zero
gate bias
Gate cut-off voltage

Equivalent short-circuit input

amplifier Vesorm

Low-noise g,

amplifier noise voltage
i Equivalent open-circuit input
noise current
NF Noise figure for a given
source resistance
gts Transconductance
High-fre- gz Transconductance .
quency Crss Reverse transfer capacitance,
amplifier drain-to-gate X
Giss Input conductance at intend-
ed operating frequency
Ciss Input capacitance
Differential A|Vesi—Ves:| Differential input voltage
amplifier AT drift with temperature
|Ves:— Vas| I2n5itga(1:I input offset voltage at
Q,Glx o Input current match at max-
Bea1/ Geme imum operating temperature
Transconductance under op-
erating conditions
Transconductance match un-
der operating conditions
Low-drift oz Zero temperature coefficient
drain current
single- Stsz Transconductance at Iz

Gate current at loz

ended le
Gate-source voltage at Ioz

amplifier Vesz

particular application.*

*A more detailed treatment of FET and MOS applications
will be provided in a three-part follow-up design article
appearing in the next 3 issues of ELECTRONIC DESIGN.
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LESS DISTORTION WITH FETs

the best performance from DC to 500 MHz

Cross-modulation distortion in FM, TV, and communications receiver r-f
stages is minimized by using devices with square-law transfer characteristics. A
tube’s puwer-law characteristic produces much less cross-modulation than the
bipolar transistor with its exponential characteristic. The best answer of all is
the FET, with its perfect square-law characteristic. Next time you're working on
an r-f design, plug in one of the Siliconix 2N3821-24 series and measure the
remarkable improvement. :
Harmonic distortion in low-frequency amplifiers comes from (A) a nonlinear
transfer characteristic and (B) input impedance variations with signal level,
resulting in nonlinear loading on the signal source. The latter problem is the
major cause of distortion in bipolar transistor amplifiers lacking a constant-
current drive. With the high input impedance FET the problem is eliminated.
The curve shows that amplitude distortion increases as the FET's bias point is
moved toward cutoff. The square-law transfer characteristic explains this effect.

The whole distortion story is much longer, so we'd
like to mail it to you. Circle the number on the card
and you'll receive the undistorted viewpoint on low-
distortion FETs.

Siliconix incorporated

1740 W. Evelyn Avenue e Sunnyvale, California 94086
Phone 245-1000 ¢ Area Code 408 * TWX 408-737-9948
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Field-Effect

Type 1(a). Analog-switching: Listed by descending order of r. .-

€
dgs
o | BVggs | VG5 (oM
*Cygs o o Igss
o 1, ; \ o? o ‘VE(TH) & ; Alternate
Cross Construction, dson) | D(off) Tcili BVDSS Ys ‘IDGO £ DSS Sources
Index Type Class And [Mox] |[Mox.] [Max.] | [Min.] [Max.] [Min.-Max.] [max.] | [Min.-Mox., and
Key No. Mir. No. of Elements (ohms) | (zA) (pF) | (volts) (volts (umhos) (nA) (mA) TO- | Remarks
K1504 KMC pM,4 10000 10 4.5 25 -8 800 0.05 .05 18
2N3610 GME M4 3000 - 0.6 *-20 *-1 150 (min) 0.0002 0.00001 18
FET1 | n33m6 S| p.DP.F.3 150 | -.0004 | 3 2 5 -§00-2300 3 ~06-6.0) | 72
2N3377 M| p,DP,F,3 1500 ~.0004 2 30 L 800-2300 3 —(0.6-6.0) - | Flat pack
C6692 CT n,EP,F3 1500 1.0 5 25 6 - 1.0 - 18
IN2497 T p,DP,F,3 1000 0.01 - - 15 1000-2000 10 1-3 § |UC
2N3329 Tl p,DP,F,3 1000 - - - 5 1000-2000 10 1-3 72 {uUC
2N3460 AL n,DPE,F,3 1000 - 6 50 2 1000-4500 - 0.2-1 18 | DIC,SI,UC
D1185 DIC n,DPE,F,3 1000 - € 40 2 1000-4500 - 0.2-1 18
D1303 DIC n,DPE,F,3 1000 - 6 25 2 1000-4500 - 0.2-1 18
EEN"2
DN X9 DIC n,DPE,F,3 1000 - 6 50 2 1000-4500 - 0.2-1 18
TIXS11 Tl p,PLM,3 1000 0.01 - 30 *36 800 (min) 0.003 - 72
2N2498 Tl p,DP,F,3 800 0.01 - - 15 1500-3000 10 246 5 |SI,uC
2N3330 Tl p,DP,F,3 800 - - - 6 1500-3000 10 2-6 72
2N3378 N| p,DP,F,3 750 -.0004 3 30 ] 1500-2300 3 ~-(3-6) 72
2N3379 N p,DP,F,3 750 -.0004 2 30 5 1500-2300 3 —(3-6) — | Flat pack
2N3437 DIC n,DPE,F,3 700 - 6 50 4 1500-6000 - 0.8-4 18
2N3459 DIC n,DPE,F,3 700 - 6 50 4 1500-6000 - 0.8-4 18
6690 CcT n,EP,F3 700 1.0 5 30 10 - 10 - 18
FET 3 C6691 CT n,EP,F,3 700 1.0 5 25 10 - 1.0 - 18
D1184 DIC n,DPE,F,3 700 - 6 40 4 1500-6000 - 0.8-4 18
D1302 DIC n,DPE,F,3 700 - 6 25 4 1500-6000 - 0.8-4 18
DNX8 DIC n,DPE,F,3 700 - 6 50 4 1500-6000 - 0.8-4 18
2N2499 Tl p,DP,F 3 600 - - - 15 2000-4000 10 0.5-15 5
2N3331 Tl p,DP,F,3 600 - - - 8 2000-4000 10 5-15 72
2N3380 SI p,DP,F,3 600 -.0005 3 30 9.5 1500-2300 3 -(3-20) 72
2N3381 I p.DPF3 600 —0005 | 2 20 95 15002300 | 3 ~3-200 | - |Fiatpack
2N3631 | nM,3 550 -.0001 1.6 20 -6 1400-2800 - 2-10 18
2N3436 DIC n,DPE,F,3 450 - 6 50 8 2500-10,000 - 3-15 18
e 2N3458 DIC n,DPE,F,3 450 - 6 50 8 2500-10,000 0.25 3-15 18
4
D1183 DIC n,DPE,F,3 450 - 6 40 8 2500-10,000 - 3-15 18
D1301 DIC n,DPE,F,3 450 - 6 25 8 2500-10,000 - 3-15 18
DNX7 DIC n,DPE,F,3 450 - 6 50 8 2500-10,000 - 3-15 18
M100 N| M3 350(typ) |  .001 - 20 -5 1000-2200 - 1.5-4.5 18
2N3382 N p,DP,F,3 -.002 6 30 5 4500-12,500 15 —(3-30) 12
2N3383 N| p,DP,F,3 300 -.002 9 30 5 4500-12,500 15 —(3-30) - | Flat pack
2N 3608 GME p,M,4 300 - 3 *-30 *—6 800 (min) 0.002 0.00003 (max) | 5§
2N3994 Tl p,DP,F,3 300 1.2 - 25 1-5.5 4000-10,000 1.2 2 (min) 72
DE1004 GME M4 300 - 35 *-20 *-8 600 (min) 1000 0.0001 18
m101 N| nM,3 300(typ)| 1 15 20 -8 1500-3300 - 4-12 18
FET 5
F10049 FA p,0P.M,6 210 0.001 0.7 30 -6 2000 (min) - 1000 -
2N3824 Tl n,EP,F3 250 0.1 - 30 8 - 0.1 - 72 | UC
UCc401 uc n,F,3 250 .0001 4 30 8 - 0.1 8 (min) 72
2N3966 AL n,DP,F3 220 0.001 L5 30 6.0 - 0.1 2 (min) 18
HA2010 HU p,M,4 200 1000 1 *-35 pot 1000-2000 0 - 72
U139D N| p,DP,F,6 200 -.002 6 20 10 5000 (min) 10 ~(4-50) 5 | Dual
2N3384 N| p,DP,F,3 180 -.002 6 30 5 7500-12,500 15 —(15-30) 72
2N3385 SI p,DP,F,3 180 -.002 5 30 5 7500-12,500 15 —(15-30) - | Flat pack
2N3386 N| p,DP.F,3 150 -.0025 6 30 9.5 7500-15,000 15 ~(15-50) 12
pof 2143993 Tl p,0P,F,3 150 ¥ - 25 4-9.5 6000-12,000 1.2 10 (min) 72
6
TIS05 Tl p,DP,F,3 150 2 5 25 10 6000-12,000 2 10-45 72
2N3387 N| p,DP,F,3 150 =.0025 5 30 9.5 7500-15,000 15 —(15-50) - | Flat pack
U139 N| p,DP,F,6 150 -.0025 6 30 1 7000 (min) 10 ~(9-35) 5 | Dual
UC451 uc p,F3 150 .00025 6 25 6 - 0.25 3.75-31.5 18
2N3972 N| p.DPE,F,3 100 0.25 125 40 -3 - *0.25 5-30 18
uCc201 uc nF3 100 .00025 6 50 8 - 0.25 15 (min) 72
2N4093 AL n,DP,F,3 80 .00002 5.0 40 5.0 - 0.2 8 (min) 18
CM600 CT n,EP,F:3 75 3.0 15 10 1 10-30000 8 - 18
UC251 uc n,F,3 75 .001 6 30 6 - 1 1.5-15 18
TIXS42 Tl n,EP,F.3 70 b - 25 10 - - 10 (min) 92
FET7
2N3971 SI n,DPE,F,3 60 .00025 125 40 -5 - *0.25 25-75 18
TIXS33 Tl n,EP,F,3 60 1 - 30 10 12000 (min) - 25 (min) 72
UC450 uc p,F,3 60 .00025 6 25 10 - 0.25 25-75 18
2N4092 AL n,DP,F,3 50 .00002 5.0 40 1.0 - 0.2 15 (min) 18 |
CM601 CT n,EP,F3 50 .003+ 15 15 10 10-30000 3 - 18 i
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(see pages 4-9 for explanation of company abbreviations.)
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Key to FET listings

tetrode FETs or MOSs, etc.

Definitions of parameters used appear in the article de-
voted to FET and MOS characteristics (pp. 94 to 102). In
the column headed ‘‘Channel, construction, class and
number of elements’’: channel refers to p or n type; class-
es F and M signify junction-FET and MOS-FET, respective-
ly; construction is indicated by an abbreviated form of the
manufacturing process (see page 20 for key to symbols);
and number of elements designates the number of ac-
cessible leads on the package, e.g., 3 for FETs, 4 for

cdgs VGS o
or
W& | BV | Yostom i
Channel, 13 | B L *VYes(TH b Alternate
Cross Construction, ds(on) D(off) 'ciss BVDSS GS(TH) Ys i IDGO 'DSS Sources
Index | Type Class And Mox] | (Mox] 1 % | (Mind | [Max] [MinMax.] | [max.] | [Min.Max.] and
Key No. Mir. No. of Elements (ohms) (A) (pF) (volts) (volts) (umhos) (nA) (mA) TO- | Remorks
CM602 CcT n,EP,F.3 50 3.0 15 30 10 10-30000 10 - 18
TIXS36 Tl n,EP,F 4 50 - - 30 10 10,000-20,000] 10 10,000- 18
U182 S| n,DPE,F,3 40 00025 125 40 =10 - *0.25 50-150 18
CM603 CcT n,EP,F.3 35 15 15 10 20-60000 3 - 18
2N4091 AL n,DP,F.3 30 00002 5.0 40 10 - 0.2 30 (min) 18
FET
& UC250 uc n,F3 30 .001 6 30 10 - 0.1 50-150 18
TIXS41 Tl n,EP,F3 25 0.5 - 30 10 - 0.2 50 (min) 18
2N2386 Tl p,0P,F,3 - 0.01 - - 8 1000 (min) 10 - 5
2N2500 Ti p,0P,F,3 - - - - 15 1000-2200 10 1-6 5
2N3332 Tl p,DP,F,3 - - - - 6 1000-2200 10 16 72
2N3796 MO n,DP M4 - - 0.8 5 -4 900-1800 ~0.001 0.5-3 18
2N3797 MO n,DP M4 - - 0.8 25 -4 1500-3000 -0.001 46 18
2N3819 Tl n,EP,F 3 - - - 25 8 2000-6500 2 2-20 92
2N3820 Tl p,PLF,3 - - - 20 8 800-5000 20 0.3-15 92
2N3821 T n,EP,F,3 - - - 50 4 1500-4500 0.1 0.5-2.5 72
FET 9
2N3822 Tl n,EP,F3 - - - 50 6 3000-6500 0.1 2-10 72
2N3823 Tl n,EP,F,3 - - - 30 8 3500-6500 0,5 1-.5 72
2N3909 Tl p,PLF,3 - - - 20 0.3-7.9 1000-5000 10 0.3-15 12
2N4220 MO n,DP,F,3 - - 2 =30 -4 1000-4000 -0.1 0.53 12
2N4221 MO n,0P,F,3 - - 2 =30 -6 2000-5000 -0.1 2-6 72
2N4222 MO n,DP,F,3 - - 2 =30 -8 2500-6000 -0.1 5-15 72
3N124 MO n,0P,F,3 - - 2 ~50 -2.5 500-2000 -0.25 0.2:2 72
3N125 MO n,0P,F 4 - - 2 =50 -4.0 800-2400 -0.25 1.5-4.5 72
3N126 MO n,DP,F 4 - - 2 =50 -6.5 1200-3600 -0.25 3.049.0 72
MFE2093 MO n,DP,F,3 ~ - 2 -50 -2.5 250-500 =0.1 0.1-0.7 72
FET 10
MFE2094 MO n,DP,F,3 - - 2 -50 -4.5 350-700 -0.1 0.4-1.4 72
MFE2095 MO n,DP,F,3 - - 2 =50 -5.5 400-800 -0.1 13 72
TIS14 Tl n,EPF3 - - 30 6.5 1000-7500 1 0.5-15 72
TIS34 Tl n,EPF,3 - - - 30 1-8 3500-6500 3 4-20 92
TIXS35 T n,EPF 4 - - - 30 1-5 10,000-20,000( 10 10-50 72

May 17, 1966
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Field'Eﬁect (continued)

Type 1(b). Digital-switching: Listed by descending order of Vg 1y)-

BYgss
Veo(TH) s or
. less | “BYpss
Channel| . or or Alternate
sl " T ! * BY, [ C font!
Cross Construction, P ds (on) Dss Ibco DSX Tss iss on * "off Sources
Index | Type Class And [Min.Mox] | [Max] | [MinMox] | [Max.] | [Min] | [Max] (Max] | [Max.] and
Key No. Mir. No. of Elements (volts) ohms. (mA) (nA) (volts) (pF) (pF) (us) TO- | Remarks
2N2497 Tl p,0P,F 3 15 (max) 1000 1-3 10 - - 32 - 5
2N2498 Tl p,DP,F,3 15 (max) 800 246 10 - - 32 = 5
FET 11 | 2N2499 Tl p,0P,F,3 15 (max) 600 5-15 10 - - 32 - 5
2N2500 Tl p,DP,F,3 15 (max) ~ 1-6 10 - - 2 - 9
2N3970 uc n,F,3 10 (max) 30 50-150 0.25 40 6 25 50 18
TIS05 Tl p,DP,F,3 10 (max) 150 10-45 2 25 - 12 - 72
TIXS33 Tl n,EP,F,3 10 (max) 60 25 (min) - 30 5 20 - 72
TIXS41 Tl n,EP,F,3 10 (max) 25 50 (min) 0.2 8 18 - 18
TIXS42 Tl NERJE,3 10 (max) 70 10 (min) - 25 9 18 - 92
2N2386 Tl p,0P,F,3 8 (max) - - 10 - - 50 - 5
sl 2N3331 Tl DP,F,3
p,DP,F, 8 (max) 600 515 10 - - 20 - 72
2N3819 Tl n,EP,F,3 8 (max) - 2-20 2 25 4 8 - 92
2N3820 Tl p,PL,F,3 8 (max) - 0.3-15 20 20 16 32 - 92
2N3823 Tl MERE3 8 (max) - 1-1.5 0.5 30 2 6 - 72
2N3824 Tl n,EP,F,3 8 (max) 250 - 0.1 50 3 6 - 72
TIS14 Tl n,EP,F,3 6.5 (max) - 0.5-15 1 30 4 8 - 72
2N3330 Tl p,DP,F,3 6 (max) 800 26 10 - - 20 - 72
2N3332 Tl p,DP,F,3 6 (max) - 1-6 10 - - 20 - 72
2N3631 NI nM, *—6(max) 550 2-10 - 120 1.6 15 - 18
2N3329 Tl p,DP,F,3 5 (max) 1000 1-3 10 - - 20 - 72
FET 13
2N3971 uc n,F,3 5 (max) 60 25-75 0.25 40 6 25 90 18
M101 sl M4 *_§(max) 300 typ 412 = 120 = 7.5 2 18
M100 S| nM4 *-.5(max) 350(typ) 1.5-4.5 - 120 - L5 - 18
U182 NI n,DPE,F,3 *—(4-10) 40 50-150 20:25 40 6 25 50 18
2N3993 T p,0P,F,3 49.5 150 10 (min) 1.2 25 4.5 16 - 72
2N3608 GME pM,4 ~{(4-6) 300 0.00003 0.002 =30 - - - 5
HA2000 HU pM,4 200 - - *-35 1 8 0.003 72
2N3821 Tl n,EP,F,3 4 (max) - 0.52.5 0.1 50 3 6 - 72
TIXS36 Tl n,EP,F.4 3-10 50 40-200 10 30 9 12 - 72
Sov DE1004 GME pM4 =(3-8) 300 0.0001 1000 *-20 3 10 - 18
ET 14
2N4066 FA p,EP.M,6 36 500 0.001 0.0025 30 1.5 7 0.01 76
2N4067 FA p,EP,M,6 36 250 0.001 0.0025 30 1.5 7 0.01 76
2N4267 FA p,EP,M,4 36 250 0.001 (max) 0.005 30 3 15 - 12
2N4268 FA p,EPM,4 3-6 125 0.001 (max) 0.005 30 3 15 - 12
FI-0049 FA p,EP.M,6 36 500 0.001 (max) 0.0025 30 0.7 (typ) 0.5 (typ)! - -
BVgss
or
Ves(™) less | "BYoss
Chomnel, or . - or Alternate
e Catiiotiin] *Yp "ds (on) DSS *Ipgo | "BVpsx Css Cies Yon * Yoff Sources
Index | Type Class And [Min.-Max.] Max. [Min.-Max. | [Max.] [Min.] [Max.] [Max.] [Max.] and
Key No. Mir. No. of Elements (volts) ohms (mA) (nA) (volts) (pF) (pF) (us) TO- | Remarks
TIXS11 Tl p,PLM4 3-6 250-1000 - 0.003 30 3 8 - 72
2N3972 uc n,F,3 3 (max) 100 5-30 0.25 40 6 25 180 18
FI-100 FA p,EP.M,4 2.56.0 1000 - 0.0025 30 1.0 3.5 - 72
2N3971 S| n,DPE,F,3 -2-5(Vp) 60 25-75 *0.25 40 6 25 90 18
2N3994 Tl p,0P,F,3 1-5.5 300 2 (min) 1.2 25 5 16 - 72
FET
P8 MM2103 MO p,DP,M,4 ~(1.5-5) 600 0-0.005 0.010 *-25 25 6.5 0.15 72
TIXS$35 Tl n,EP,F 4 1-5 - 10-50 10 30 5 12 - 72
TIS34 Tl n,EP,F.3 1-8 - 4-20 5 30 2 6 - 92
MM2102 MO n,0P.M,3 1-4 200 0-0.010 0.010 €95 155 4.5 0.15 72
2N3972 N| n,DPE,F;3 *~(0.5-3) 100 5-30 *0.25 40 6 25 180 18
2N3909 Tl p,PLF,3 0.3-7.9 - 0.3-15 10 20 16 32 - 72
2N3824 MO n,0P,F,3 - 250 - -0.1 =50 3 6 - 72
2N4065 FA p,EP.M,4 - 1500 0.0005(max) |  0.0025 30 0.7 4.5 0.65 72
2N4120 FA p,EPM4 - 1000 0.0005 (max)| 0.0025 30 0.7 4.5 0.65 72
2N4220 MO n,DP,F,3 - - 0.5-3 -0.1 =30 2 6 - 72
FET 16
2N4221 MO n,0P,F,3 - - 2-6 -0.1 =30 2 6 - 72
2N4222 MO n,DP,F,3 - - 5-15 -0.1 =30 2 6 - 72
3N124 MO n,DP,F.4 - - 0.2-2.0 -0.25 -50 2.0 14 - 72
3N125 MO n,DP,F,4 - - 1.5-4.5 -0.25 -50 2.0 14 - 72
3N126 (0] n,DP,F 4 - - 3.0-9.0 -0.25 -50 2.0 14 - 72
MFE2093 MO n,DP,F,3 - - 0.1-0.7 -0.1 -50 2 6 - 72
FET 17 | MFE2094 MO n,DP,F,3 - - 0.4-1.4 -0.1 =50 2 6 - 72
MFE2095 MO n,DP,F,3 - - 1.0-3.0 -0.1 =50 2 6 72

(see pages 4-9 for explanation of company abbreviations.)
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Field-Effect

(continued)

Type 2(a). Low-drift, single-ended dc amplifiers: Listed by ascending order of I,y.

':;'x BVoss Vq:x [u':F] Alternat
Channel, : * P . % ernate
Cross Construction, Ipx Ifsx loss BVpss e 9osx Ciss  |dBat (F—kHz Sources
Index Type Class And [Min.-Mox.| [Min.-Max.] [Max.] [Min.] | [Min.-Mox.] [Max.] [Max. | -k and
Key No. Mir. No. of Elements (mA) (umhos) (nA) (volts) (volts) (umhos) (pF) Rgen" T0- | Remarks
2N3112 S| p.DP,F,3 .008(t§p) 20 *0.05 2 0.4-3.5 - 2 - -
2N3113 S| p,DP.F,3 .008 (typ) 20(typ) *0.05 20 0.4-3.5 = 3.5 = 18
FET 18 | 2N2606 S| p.DP,F,3 Q1 (typ) 40(typ) 21 30 0.4-3.5 - 6 - 18
2N2841 S| p,DP,F,3 0l4(typ) 50(typ) va 30 1.2 (max) = 6 3(1 /10000) 18
2N2607 SI p,DPF,3 .03(typ) 120(typ) "3 30 0.4-3.5 - 10 - 18
2N2842 N| p,DPF,3 04 (typ) 150(typ) - 30 1.2 (max) - 10 3(1/10000) 18
2N2608 SI p,OPF,3 .1(typ) 370(typ) *10 30 0.4-3.5 - 17 - 18
MFE2093 MO n,DP,F,3 0.1-0.7 250-500 -0.1 =50 =25 15 6 - 72
2N2843 | p,DP,F,3 0.12 (typ) 450(typ) - 30 1.2 (max) - 17 3(1/1000) 18
an124 MO n,DP.F.4 0.2-2 500-2000 -0.25 50 2.5 2 14 2 7
FET 19
2N2609 N| p,DP.F,3 0.27(typ) 1200(typ) *30 30 0.4-3.5 - 30 - 18
2N3820 Tl p,PL,F,3 0.3-15 800-5000 20 20 8 (max) o 32 - 92
2N3909 Tl p.PLF3 0.3-15 1000-5000 10 20 0.3-7.9 - kY - 7
2N2844 SI p,0PF,3 0.4(typ) 1400(typ) ) 30 1.2 (max) =~ 30 3(1/1000) 18
MFE2094 MO n,DP,F,3 0.4-1.4 350-700 -0.1 -50 -4.5 3.0 6 - 72
2N3969 AL n,DP,F,3 0.4-2.0 1300 (min) 0.1 30 *1.7(typ) 5.0 5.0 1.5(0.1/1000) 18
2N3821 Tl n,EP,F,3 0.5-2.5 1500-4500 0.1 50 4 (max) & 6 5(0.01, 1000) 72
2N379% MO n,0PM,3 0.5-3 900-1800 -0.001 25 -4 25 7 - 18
2N4220 MO n,0DP,F,3 0.5-3 1000-4000 -0.1 -30 -4 10 6 - 72
TIs14 Tl n,EP,F,3 0.5-15 1000-7500 1 30 6.5 (max) | - 8 - 72
FET 20 7
2N2497 Tl p,0P,F,3 13 1000-2000 10 - 15 (max) - 32 - 5
2N3329 Tl p,0P,F,3 13 1000-2000 10 - 5 (max) - 20 3(1/1000) 72
MFE2095 MO n,DP,F,3 1.0-3.0 400-800 -0.1 ~50 -5.5 10 5 - 72
2N3968 AL n,DP,F,3 1.0-5.0 2000 (min) 0.1 30 *3 (typ) 15 50 1.5(0.1/1000) 18
2N2500 Tl p,0P,F,3 16 1000-2200 10 - 15 (max) - 32 - 5
IN3332 Tl p,0P,F,3 1-6 1000-2200 10 - 6 (max) - 20 1(1/1000) 72
2N3823 Tl nEP.F.3 1.5 35006500 0.5 30 8 (max) - 6 2.5(100000/1) 72
3N125 MO n,DP,F,4 1.5-4.5 800-2400 =0.25 =50 -4.0 10 14 - 72
2N3994 Tl p,DP,F,3 2 (min) 4000-10,000 12" 25 1-5.5 - 16 - 72
2N2498 Tl p,0P,F,3 26 1500-3000 10 - 15 (max) - 32 - 5
FET 21
2N3330 Tl p,0P,F,3 26 1500-3000 10 - 6 (max) - 20 3-1-1000 n
2N3797 MO n,0P.M,3 26 1500-3000 -0.001 25 -4 60 8 - 18
2N4221 MO n,0P,F,3 26 2000-5000 =0.1 =30 -6 20 6 - 72
2N3822 Tl n,EP,F,3 2-10 3000-6500 0.1 50 6 (max) = 6 5(0.01/1000) 72 | MO
2N3819 Tl n,EP,F,3 2-20 2000-6500 2 25 8 (max) - 8 - 92
2N3967 AL n,DP,F,3 2.5-10 2500 (min) 0.1 30 *2.0-5.0 35 5.0 1.5(0.1/1000) 18
3N126 MO n,DP,F .4 39 1200-3600 0.25 -50 6.5 20 14 - 72
TIS34 Tl n,EPF,3 420 350046500 5 30 18 - 6 - 92
2N2499 Tl p,DP,F,3 515 2000-4000 10 - 15 (max) - 32 - 5
2N3331 T p,DP,F,3 515 2000-4000 10 - 8 (max) - 20 4(1/1000) n
FET 22
IN4222 MO n,DP,F,3 5-15 2500-6500 -0.1 -30 -8 40 6 - 72
3N98 RCA n,DPM, 4 7.7 (max) 1000-3000 0.05 *32 6 (max) 200 7 7(1/1000) 72
TIXS35 Tl n,EP,F 4 10-50 10,000-20,000 10 30 1-5 - 12 - 2
99 RCA n,DP M, 4 10.5 1000-4000 0.05 s 6 (max) 200 e 7(1/1000) 72
TIXS36 Tl n,EPF,4 40-200 10,000-20,000 10 30 3-10 - 12 - 72
2N2386 Tl p,DP,F,3 - 1000 (min) 10 - 8 (max) - 50 - s
FET 23 | HA2020 HU pM,4 - 1000-2000 0 *-35 80 (min) - 8.0 2(5000/.05) 72
TIXS11 T p,PLM,3 - 800 (min) 0.003 30 36 - 8 - 72

May 17, 1966

Late-Arrivals. . .

The following silicon p-channel enhancement mode MOS-
FETs, manufactured by General Instrument, are general-
purpose ac amplifying units with characteristics similar
to cross-index group FET 41:

MEM 511 MEM 520
MEM 517 MEM 550
MEM 517A MEM 551
MEM 517B

Use the literature offering and reader-service card (p. 5)
to obtain detailed information on the parameters of these
devices.
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Field & EffeCt (continued)

: 2 AR x . AV
Type 2(b). Differential dc amplifiers: Listed by descending order of _AIITGT_L-
BY Vp %
Vgl QG'SS 3 | Alternate
Channel, o . Vot DSS | |
Cross Construction, AITL {Ves1-Yes2|*BVpss| * Ves (of) lox e C1'62 Ysx Sources
Index Type Class And [Max.] [Max.! [Min.] [[Min. - Max.] | [Max.] in. - Max.| [Max.] [Min. - Max.] and
Key No. Mfr. No. of Elements  [(uvolts /C)f (volts) | (volts) [ (volts) (nA) (mA) (nA) (umhos) TO- | Remarks
IN3336 Tl p,DP,F,6 520 0.050 20 0.3-16 10 0.3-1 200 600-1800 89 uc
IN3335 Tl p,DP,F,6 280 0.040 20 0.3-1.6 10 0.3-1 100 600-1800 89 uc
FET 24 | TIS27 Tl n,EPF.6 210 0.015 50 6 (max) 0.25 0.5-8 10 1500-6000 5
IN3334 Tl p.DP.F.6 - 200 0.020 20 0.3-1.6 10 0.3-1 50 600-1800 89 uc
TIS26 Tl n,EP.F.6 140 0.010 50 6 (max) 0.25 0.58 10 1500-6000 5
IN3609 GME | pM4 110 0.1 S50 0.002 35 . = 5
3NGT sl p,DP,F,6 106 0.2 30 3.3 5 =525 250-500 5
IN3958 uc n,PL.F6 100 0.025 50 1.0-4.5 0.0001 0.5-5.0 10 1000-3000 7
2N3333 Tl p,0P.F.6 80 0.015 2 0.3-16 10 0.3-1 50 600-1800 89
ey 2N3957 uc nPLIF.6 75 0.020 50 1.0-4.5 0.1 0.5-5.0 10 1000-3000 71
TIS25 T n,EP,F 6 70 0.005 50 § (max) 0.25 0.58 10 1500-6000 5
$U2079 AL n.F6 60 0.015 50 4 (max) 0.25 0.25-2 = 300 (min) 18
$U2081 AL n.DP,F.6 60 0.015 50 4(typ) 0.5 1.0-10 L 1500 (min) 18
2N3935 AL n,DP.F.6 50 0.005 50 3(typ) 0.1 e 300 (min) 18 uc
N3956 uc nPL.F.6 50 0.015 50 1.0-4.5 0.1 0.5-5.0 10 1000-3000 7
SU2078 AL n,F6 35 0.015 50 4 (max) 0.25 0.25-2 = 300 (min) 18
SU2080 AL n.DP,F .6 35 0.015 50 4(typ) 0.5 1.0-10 - 1500 (min) 18
IN3922 AL n,DP.F.6 25 0.005 50 3(typ) 0.25 1.0-10 = 1500 (min) 18
N3955 uc n,PL.F.6 25 0.010 50 1.0-4.5 0.0001 0.5-5.0 10 1000-3000 71
e 2N4083 AL n.DP.F.6 25 0.015 50 3(typ) 0.1 o532 300 (min) 18
IN4085 AL n,DP,F 6 25 0.015 50 3(typ) 0.25 1.0-10 1500 (min) 18
N6 I D.DP.F.6 13 0.1 30 33(typ) | 5 0525 | 1.0 250-500 5
N2 AL n,DP.F.6 10 0.005 50 3(typ) 0.25 1.0-10 = 1500 (min) 18 uc
IN3934 AL n,DP,F.6 10 0.005 50 3(typ) 0.1 02513 | - 300 (min) 18 uc
2N3954 uc nPL.F.6 10 0.005 50 1.0-4.5 00001 0.5-5.0 10 1000-3000 71
IN4082 AL | _nDPF6 10 0.015 50 3(typ) 0.1 0:251 3ceul e 300 (min) 18
FET 27 | 2N4084 AL n,DP.F 6 10 0.015 50 3.0(typ) | 0.25 1.0-10 2 1500 (min) 18
HA2030 HU oM,4 = 0.005 35 Z 0.000001 | 0 1000-2000 72
Type 3(a). General-purpose ac amplifiers: Listed by ascending order of | .
BVGss
or
Vp *BVpss
Channel, . L or Alternate
Cross Construction, Ioss 9% Vosof) | 'oss |1BVpgo | Ciss | Cuss Joss Sources
Index | Type Class And [Min.Max.] | [Min-Mox] | [Min.Max] |[(Max] | (Min.] | (Max] | [Mox.] [Max.| and
Key No. Mir. No. of Elements (mA) (umhos) (volts) (nA) | (volts) | (pF) (pF) (umhos) TO- | Remarks
UC8s2 uc n,F3 0.025 (min) 60 6 (max) 2 2 6 - - 18
IN2841 sl p.DP,F,3 -(.025-.12) 60 (min) 1.7 (max) | 1 = 6 2 X 18 | uc
FET 28 | onx3 DIC n.DPE,F,3 0.025-0.25 200-700 2(max) | -10| 50 I i = 18
N7 S| p.DPEF.3 0.03-0.09 60-170 -0.72 -001 40 3 15 3 72
N3112 s p.DP,F, 3 ~(.035-175) | 50-115 14 005 | 20 3.5 i & 72
3113 I p.DP,F,3 ~(.035175) |  50-115 14 005 | - 20 Z 2 — | Fatpack
uc750 uc nF, £.05(min) 120 6 (max) 2 30 6 = = 18
2N3068 AL n.DP,F,3 0.05-0.25 200-1000 2.5(max) | 1.0 50 | 10 X 2 18 glm, uc,
IN3367 AL n,DP,F.3 0.05-0.25 100-1000 2.5(max) | 5 2 x ) 18 | DIC, UC,
FET 29 #
IN3A54 AL n,DP,F.3 0.05-0.25 100-600 2.5 0.1 50 | 6 & - 18 | UGSI
N34T AL n,DP,F 3 0.05-0.25 150600 2.5 0.04 | 450 | 5 15 < 18 | UCSI
IN3698 uc n.F,3 0.05-0.25 250-750 0.3-1.2 0.1 30 5 12 Z 72
D1103 DIC n.DPE,F,3 0.05-0.25 200-1000 -2.5(max)| -10 2% i & & 18
D1179 DIC n,DPE,F,3 0.05-0.25 200-1000 —2.5(max)| -50] 50 3 s 2, 18
DN3068A DIC n.DPE.F.3 0.05-0.25 200-1000 —25(max)| -L0| 50 10 15 5 18
UC801 uc nF3 0.05-1.5 75750 6 (max) 0.2 25 3 o 4 7
UC803 uc p.F3 0.05-5.0 250-2500 6 (max) 0.5 25 6 = X 7
UC-41 uc pF3 0.06-0.3 100 (min) 125 0.01 30 1.4 % = 7
FET 30 .
UC-43 uc n,F3 0.06-0.3 100 (min) 125 001 30 14 & < =
UC853 uc p.F3 0,065 (min) 180 6 (max) 4 2 10 z 5 18
IN2842 s p,DP,F,3 -(.065-.325) 180 (min) 17 (nax) | 3 30 10 - S 18 | uc
IN4118 5] p.DPE,F,3 0.08-0.24 80-220 “1.0-35 | 001 40 3 15 5 72
C680 cT nF3 0.08-0.4 200-500 0.5-25 1.0 30 5 2 it 5
C681 (8] nF3 0.08-0.4 200-500 0.5-2.5 1.0 30 5 2 £ 18
ue7sl uc nF.3 0.1 (min) 350 6 (max) | 2 30 10 - z 18
U1285 AL n,DP,F 3 0.1 (min) 200-1200 8.0 (max) | 5.0 130 | - & B 18
2N2606 S| p.DPE,F 3 -(0.1-0.5) 110-500 4'(max) 1.0 -0 | 6 - = 18 | AL,DIC,
uc
FET 31 :
IN3687 uc nF3 0.1-0.5 500-1500 0.31.2 0.1 50 40 1.2 i 7
ull4 sl p.DP,F,3 ~(0.100.50) | 110 (min) 1-4 1 0 6 2 & 46
3071 AL nF3 0.10.6 500-2500 2.5(max) | 1.0 50 | 15 15 = 18 | pic,uc,
5]
2N3370 AL n,0P,F,3 0.1-0.6 300-2500 3.5(max) | 5.0 o | - - 2 18 | pic,uc
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Fle|d-EffeCt (continued)

BVgss
or
Ve *BVpss
Chiannel} or or Alternate
Cross Construction, IDSS s "Ves (off) IGSS TBVD(;() ciss Crss Yoss Sources
Index Type Class And [Min.-Max.] [Min.-Max.] [Min.-Max.] |[Max.] | [Min.] | [Max.] [ [Max.] [Max.] and
Key No. Mir. No. of Elements (mA) (umhos) (volts) (nA) | (volts) (pF) (pF) (umhos) TO- | Remarks
D1182 DIC n,DPE,F,3 0.1-0.6 500-2500 2.5 (max) 5 50 - - - 18
D1203 DIC n,DPE;F,3 0.1-0.6 300-1500 -2.5 (max) | 10 25 - - - 18
DN3071A DIC n,DPE,F,3 0.1-0.6 500-2500 -2.5 (max) | -1.0 50 15 - 7 18
DNX6 DIC n,DPE,F,3 0.1-0.6 500-2500 2 (max) - 50 - - - 18
MFE2093 MO n,DP,F,3 0.1-0.7 250-500 *-2.5 -0.1 -50 6 2 1.5 72
FET
i DNX2 DIC n,DPE,F,3 0.1-1.0 300-1000 ~4 (max) -1.0 50 - - - 18
U110 NI p,DP,F, ~0.1-1.0) 110 (min) 1-6 4 20 6 - - 18
uC8s0 uc p,F.3 0.1-1 110 6 (max) 2 *20 6 - - 18
uc701 uc nF,3 0.1-3.0 150-1500 6 (max) 0.2 40 3 - - 72
U1280 AL n,D 0.1-10 250 (min) 10 (max) 0.1 150 - - - 18
uc703 uc nF3 0.1-10 500-5000 6 (max) 0.5 40 6 - - 72
uCs04 uc p,F.3 0.1-12 500-5000 8 (max) 0.5 25 8 - - 72
uc21 uc n,F3 0.12-0.6 200 (min) 1-2.5 0.1 30 2.0 - - 72
uc23 uc n,F,3 0.12-0.6 200 (min) 1.0-2.5 0.01 30 1.3 - - -
FET 33 U1286 AL n,DP 0.2 (min) 1000-10,000 8.0 (max) 10 130 - - - 18
UC854 uc p,F.3 0.2 (min) 540 6 (max) 15 25 17 - - 18
2N3697 uc p,F,3 0.2-0.6 500-1000 0.6-2.0 0.1 30 5 1.2 - 72
2N4119 S| p,DPE,F,3 0.20-0.60 100-250 -2.5-6.0 -0.01 40 3 15 10 72
2N2843 NI p,DPE,F,3 ={(0.2-1.0) 540 (min) 1.7 (max) 10 30 17 - - 18 |uc
2N3067 AL n,DP,F,3 0.2-1.0 300-1000 5 (max) 1.0 150 10 - - 18 [DIC,UC,
SI
2N3366 AL n,DP,F,3 0.2-1.0 250-1000 7 (max) 5.0 140 - - - 18 lS)IC,UC,
|
FET 38 2N3438 AL n,0P,F3 0.2-1.0 800-4500 2.5 (max) 0.5 150 18 - - 18 |ucCsI
2N3453 AL n,DP,F3 0.2-1.0 150-900 5 (max) 0.1 150 6 - - 18 UC,Si
2N3456 AL n,DP,F 3 0.2-1.0 300-900 5 (max) 0.04 150 ‘] 15 - 18 (UG, sI
2N3460 AL n,DP,F3 0.2-1.0 800-4500 2 (max) 0.25 150 18 - 18 |uc,pic,
NI
D1102 DIC n,DPE,F,3 0.2-1.0 300-1000 -5 (max) -10 25 - - - 18
D1178 DIC n,DPE,F,3 0.2-1 300-1000 -5 (max) -5.0 50 - - - 18
D1185 DIC n,DPE,F,3 0.2-1.0 800-4500 -2 (max) -5 50 - - - 18
D1303 DIC n,DPE,F,3 0.2-1.0 800-4500 -2 (max) -10 25 - - - 18
FET % DN3067A DIC n,DPE,F,3 0.2-1.0 300-1000 -5 (max) -1.0 50 10 1.5 20 18
Uc-40 uc p,F,3 0.2-1.0 150 (min) 2-5 0.01 30 2 - - 72
uc-42 uc p,F3 0.2-1.0 150 (min) 1.0-2.5 0.01 30 1.4 - - -
ul219 AL n,DP 0.2-1.5 250 (min) 2.5 (max) 0.1 150 - - - 18
3N124 MO n,DP,F.4 0.2-2.0 500-2000 *-2.5 -0.25 -50 14 2 2 72
uc704 uc n,F3 0.2-24 1000-10,000 8 (max) 0.5 40 8 - - 72
U1284 AL n,0P 0.2-40 1000 (min) 10 (max) 0.5 150 18 - - -
2N3277 FA p,EP,F,2 0.25(typ) 150 (min) 5(typ) 0.1 25 - - - 72
uc752 uc n,F,3 0.3 (min) 1000 6 (max) 6 30 17 - - 18
2N2607 Sl p,DP,F,3 -(.30-1.5) 330 (min) 1-4 3 30 10 - - 18 | DIC,UC, AL
U133 SI p,DP,F,3 -(0.30-1.5) 330 (min) 1-4 3 50 10 - - 18
FET 36
2N3820 Tl p,PLF,3 0.3-15 800-5000 *8 (max) 20 20 32 16 - 92
2N3909 Tl p,PL,F,3 0.3-15 1000-5000 *0.3-7.9 10 2 32 16 - 72 | SI,UC
ucs14 uc p,F,3 0.3-15 800-5000 8 (max) 2 25 16 8 - 72
UC805 uc p,F.3 0.3-25 1000-10,000 8 (max) 1 25 12 - - 72
2N3686 uc n,F.3 0.4-1.2 1000-2000 0.6-2.0 0.1 50 4.0 1.2 - 72
MFE2094 MO n,0P,F,3 0.4-1.4 350-700 *~4.5 -0.1 -50 6 2 3.0 72
C682 cT 0E3 0.4-1.6 400-1000 1.0-5.0 1.0 30 5 2 - 5
€683 CT nF3 0.4-1.6 400-1000 1.0-5.0 1.0 30 5 2 - 18
uc20 uc nF3 0.4-2.0 300 (min) 2.0-5.0 0.01 30 2.0 - - 72
uczz uc nF3 0.4-2.0 300 (min) 2.0-5.0 0.01 30 1.3 - - -
FET 37 | ucsss uc p,F.3 0.4 (min) 1400 6 (max) 50 25 25 - - 18
2N2844 SI p,0P,F,3 -(0.44-2.2) 1400 (min) 1.7 (max) | 30 30 30 - - 18 | UC
u1325 AL nF3 0.5(typ) 500 (min) 1.2 (max) | 0. - - - - 18
2N36%6 uc pF.3 0.5-1.5 250-1250 1-3.5 0.1 30 5 1.2 - 72
2N3089 DIC n,DPE,F,3 0.5-2.0 300-900 -5 (max) -1.0 40 14 - 50 18
2N3089A Dic n,DPE,F,3 0.5-2.0 300-900 -5 (max) -1.0 40 14 - 50 18
2N3070 AL nF,3 0.5-2.5 750-2500 5 (max) 1.0 150 15 1.5 - 18 ;JIC, uc,
|
2N3369 AL n,DP,F 3 0.5-2.5 600-2500 7 (max) 5.0 140 - - - 18 lslllC, uc,
FET 3 2N3821 Tl n,0P,F,3 0.5-2.5 1500-4500 *-4 -0.1 =50 6 3 10 72 | MO,UC
3N89 Sl p,DP,F,4 -(0.5-2.5) 450-1300 3.3(typ) 5 30 3 - - 72
D1181 DIC n,DPE,F .3 0.5:2.5 750-2500 5 (max) 5 50 - - - 18
D1202 DIC n,DPE,F,3 0.5-2.5 600-2000 -5 (max) 10 25 - - - 18
DN3070A DIC n,DPE,F,3 0.5-2.5 750-2500 -5 (max) -1.0 50 15 - 30 18
DNXS DIC n,DPE,F,3 0.5-2.5 750-2500 4 (max) - 50 - - - W8

(see pages 4-9 for explanation of company abbreviations.)
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Field-Eﬂ'eCt (continued)

BVGss
or
Vp *BVpss
Channel N or or Alternate
Cross Cons'vudi;n, |Dss 1 9s VGS (off) Icss TBVDGO ciss C’“ 9oss Sources
Index | Type Class And [Min.-Mox.] [Min.-Max.] (Min.-Max.)] |[Max.] | [Min.] | (Max.] | [(Max.] [Max.] and
Key No. Mir. No. of Elements (mA) (umhos) (volts) (nA) (volts) (pF) (pF) (umhos) TO- | Remarks
uc420 uc nF.3 0.52.5 1500 (min) 25(max) | 0.1 30 8 - = 7
N3796 MO n.DPM,3 0.5-3.0 900-1800 ) Shon{aess: | -7 08 25 18
1220 MO n.DP.F.3 0.5-3.0 1000-4000 1-4 L@ eeiagy | g 2 10 7
u1278 AL n.DP 05-3.0 350 (min) 45(max) | 0.1 50 | - x i 18
U89 I p.DP.F, 4 ~(0.55.0) |  250-1300 33(typ) | 10 20 3 5 2 7
L Y KMC | M4 0.5-7.0 800 (min) 12(max) | 005 | 15 45 07 1000 18
IN3822 uc nF.3 0:5-10 3000-6500 6(max) | 01 50 6 3 z 7
TIS14 TI nEP,F,3 0.5-15 1000-7500 *6.5 (max) | 1 30 8 4 = 7
UC705 uc nF3 0.5-50 2000-20,000 g(max) | 1 10 12 £ i 7
IN33T6 I 800-2300 15 3 0 5 3 5 7
NI sl 800-2300 15 3 20 4 2 =
P1003 AL pPLF,3 0.6-6.0 1000-3500 Ima) | 3 50 | 2 £ 2 18
U168 I p.DP.F.3 -(0.65) 800 (min) S(mac) | 30 20 65 3 z 18
IN3278 FA D.EPIF3 0.67(typ) 200 (min) 8(typ) 0. 2 Z - Z 7
IN3084 cT nF3 0.8-3. 400-1200 -10 0.1 30 5 2 2 5
FETA0 1 onaoes oT nF3 0.8-3.0 400-1200 -10 0.1 30 5 2 £ 18 | Dic
2N3086 T nE3 0.83.0 400-1200 -10 1.0 10 5 2 2 5
2N3087 cT nF.3 0.8-3.0 400-1200 -10 1.0 10 5 2 = 18 | DIC
2N3365 AL nDP,F,3 0.8-4.0 400-2000 12(m) | 50 0 | - E ¥ 18 | DIC,UC
2N3066 AL nDP.F3 0.84.0 400-1000 10(max) | 1.0 50 | 10 15 & 18 ?IC,UC,
I
IN3437 AL n,DP,F,3 0840 1500-6000 50 0.5 50 | 18 . 5 18 | uc,si
2N3452 AL nDP.F,3 0.8-4.0 200-1200 0(max) | 01 50 | 6 = 7 18 | UC'sI
2N3455 AL n.DP.F.3 0.8-4.0 400-1700 10(max) | 004 | 150 | 5 15 5 18 | ucsi
2N3459 AL n.DP.F.3 0.8-4.0 1500-6000 Amax) | 025 | 450 | 18 5 3 18 | uc’sl
FETAL | pioy DIC n,DPE,F,3 0.8-4.0 400-2000 10(max) | -10 | 25 & g et 18
01177 DIC | nDPEFS3 0.8-4.0 400-2000 10 (max) | -5 50 = = E 18
D184 DIC n.DPEF 3 0.8-40 1500-6000 4 (max) | -5 50 2 s J 18
D1302 DIC n.DPE.F.3 0.84.0 1500-6000 A(max) | 10 | 25 2 Z £ 18
DN3066A DIC | nDPEF3 0.84.0 400-1000 “10(max) | -10 | 50 10 1.5 50 18
DNX1 DIC n,DPE,F,3 0.86 400-1500 B(ma) | -10| 50 i - o 18
UC753 uc nF3 0.9(min) 2500 6(max) | 10 30 2 E 5 18
IN2608 S| p.DPF,3 ~(0.90-45) | 1000 (min) 14 10 0 Vi 3 2 18 | AL,uC
IN3578 N p.DP'F.3 ~(09-45) |  1200-3500 154 15 20 65 h 2 18
IN2386 Tl p.OP.F3 -(0.99.0) | 1000 (min) gmex) | 10 2 50 2 i 5 | si,uc
FET
21 N p.P,F,3 —(039.0) | 1000 (min) 16 4 2 17 = e 18
UCes! uc 3 039 1000 (max) | ¢ 2 | 17 = = 18
IN3328 5 p.DPF,3 21 (max) 100 (min) §(max) | 1 2 4 2 - 7
UC807 uc D3 1(min) 2500-25,000 12 (max) | 2 2 30 5 3 18
IN3821 uc nF.3 1-2.5 1500-4500 4(max) | 01 50 6 3 a 7 | uc
2N2497 TI p.DP,F,3 13 1000-2000 15(max) | 10 B 2 - 5 5 | si,uc
IN39 N p.DP.F.3 -(13) 1000-2000 *5max) | 001 | -20 | 20 = i 72 | Tiuc
MF E2095 MO n.DP)F.3 1.03.0 400-800 *55 L PR S 2 10 7
2N3685 uc nF,3 1,035 1500-2500 1035 0. 50 4.0 12 = 7
uc220 uc nF3 1.05.0 3000 (min) 25 (max) | 01 50 70 = g 7
FET
81 nesoo Tl p,DP,F,3 16 1000-2200 15(max) | 10 = 2 = = 5 | uc
N33R T p.DP.F.3 14 1000-2200 §max) | 10 5 2 £ = 72 | uc
2N3823 TI nEPF3 115 3500-6500 *8(max) | 0.5 20 § 2 £ 72 {UC
U1283 AL n.DP 10410 1500 (min) 2.5(max) | 05 50 | 18 = 2 18
UC240 uc nF,3 1.0-10 1200 (min) 50(max) | 0.1 50 18 g = 18
IN3695 uc DF3 1.25-3.75 1000-1750 2-5 0. 30 5 1.2 i 7
IN125 MO n.DP,F,4 1545 800-2400 *40 05| 0 | 1 2 10 72
C684 cT nF,3 1.56.0 600-1500 2.0-10 1.0 30 5 2 5
€685 cT nF3 1.56.0 §00-1500 2.0-1.0 1.0 30 5 2 = 18
ui2n AL n.DP 1,58.0 450 (min) 8.0 (max) | 0.1 50 | - 2 18
FET 44 | onoa0g Tl p,DP,F,3 1500-3000 15(max) | 10 L 3 = = 5 | s1,uc
2N3330 sl p.DP.F.3 -(24) 1500-3000 G(ma) | 001 | 20 | 20 o = 72 | TI,uC
4221 Mo n.DP.F3 2 2000-5000 5 = LR s 2 2 7
Uca10 uc pF,3 26 2250 (min) 4(max) | 0.1 30 8 = £ 7
2N3069 AL nF.3 210 1000-2500 10(may) | 10 150 | 15 1.5 — 18 Smc,uc,
I
IN3822 TI n.EP.F.3 210 30006500 *6(max) | 0.1 50 6 3 2 72 | Mo
2N2609 N p.DP,F.3 -(210) 2500 (min) 14 30 30 30 s = 18 | AL, UC
D1180 DIC | nDPEF3 210 1000-2500 10(max) | 5 50 - % 2 18
D1201 DIC |  nDPEF3 210 1000-2500 ~10(max) | 10 25 2 = 2 18
FET45 | pn3ogen DIC n,DPE,F,3 210 1000-2500 —10(max) | 1.0 | 50 15 2 80 18
DNX4 DIC n.DPE.F.3 210 1000-2500 8(max) | - 50 L & = 18
IN3368 AL n.DP,F,3 212 1000-4000 12(may | 50 o | - % £ 18 Smc,uc,
!
2N3819 TI n,EP,F,3 2-20 2000-6500 g(max) | 2 2 8 4 4 2

(see pages 4-9 for explanation of company abbreviations.)
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Field-Effect (continuca)

BVgss
or
e *BYpss
Chial : o or or Alternate
Cross c,,,,,.,uﬁ;,,,' IDSS 9 Ves (off) lGSS t BVD(;() Ciss Ciss 9oss Sources
Index| Type Class And [Min.-Max.] [Min.-Max.] [Min.-Mox.] | [Max.] | [Min.] | [Max.] | [Max.] [Max.] and
Key No. Mir. No. of Elements (mA) (umhos) (volts) (nA) | (volts) (pF) (pF) (umhos) TO-| Remarks
P1004 AL p,PL,F,3 220 25006000 5 (max) 3 =50 | 20 - - 18
U183 ] n,DPE,F,3 2-20 20006500 -8 (max) | -2 =25 | 8 4 50 2
ucr14 uc n,F,3 2:20 20006500 8 (max) 1 30 8 4 - 72
2N3684 uc n,F.3 2.5:1.5 2000-3000 2.5 0.1 50 4.0 12 = 7
uc07 uc n,F.3 2.5-250 5000-50,000 12(max) | 2 20 30 = = 18
2
FET46 | onpsge 1| nF3 3(tym) 10003000 gma | 10 | w | - 2 2 5| si,uc
2N3378 S| p,DP,F,3 ~(3-6) 1500-2300 45 3 30 5 3 = 7
IN3379 S| p,DP,F.3 -(36) 1500-2300 45 30 4 2 o 5
3N126 MO n,DP,F 4 39 1200-3600 *_6.5 025 50 | 14 2 20 7
IN3436 AL n,DP,F,3 3,015 2500-10,000 10 (max) | 0.5 t50 | 18 = = 18] UC,SI
D1183 DIC n,DPE,F,3 315 2500-10,000 -8 (max) | =5 50 - - - 18
D130 DIC n,DPE,F.3 3.0-15 2500-10,000 -8 (max) | -10 25 = = = 18
IN3458 AL n,DP 3,015 2500-10,000 8 (max) 0.25 50 | 18 z = 18| UCgsI
2N3797 MO n,DP,M,3 46 1500-3000 4 -0.001] -25 | 8 0.8 60 18
uc210 uc nF,3 412 4500 (min) 40(max) | 0.1 50 7.0 = Z 72
FET 47
TIS34 Tl n,EPF,3 420 3500-6500 14 5 30 6 2 = 92
U1282 AL n,DP 4.0-20 2500 (min) 4.5 (max) | 0.5 50 = = = 18
IN2499 Tl p,DP,F 3 515 2000-4000 15 (max) | 10 = 3 = = 5[ s
N33 Tl p,DP,F)3 515 2000-4000 8 (max) 10 = 2 2 5 72| sI,uc
4222 MO n,DP,F.3 515 25006000 *8 Znii [ S0 Ie 2 40 7
uC400 uc n,F,3 515 3000 (min) 6 (max) 0.1 30 8 - - 72
P1005 AL p,PLF3 525 3500-7000 8 (max) 3 -50 | 20 - - 18
u1281 AL n,DP 8(max) 250 (min) 10 (max) 0.1 150 - - - 18
UC200 ue nF3 10-30 6000 (min) 6.0(max) | 0.1 50 1.0 - - [/
TIXS35 T JEP,F,4 10-50 10,000-20,000 |  *1-5 10 30 12 5 = 7
FET 48
Ul46 sl p,DPF,3 25 (min) 60 (min) 6 (max) 10 2 - - - 18
N2841 DIC n,DPE,F,3 25125 60-300 1.7 (max) 0 -40 | 6 - - 18
TIXS36 Tl nEPF 4 40-200 10,000-20,000 |  *3-10 10 30 12 5 = 7
U147 ] p,DP,F.3 65 (min) 180 (min) 6 (max) 20 20 - = - 18
2N2842 DIC p,DPE,F 3 ~(65-325) 0-500 17 (max) | 3 -4 | 6 = = 18| uc
u1287 AL n,0PF.3 100(typ) 20,000 15 max) | 2.0 30 = = = t+ [ MT25 package
U148 sl p,DP,F,3 * 540 (min) 6 (max) 60 20 5 = = 18| *loss (min.)=0.2
U149 ] p,DP.F.3 * 1400 (min) 6(max) 200 20 < £ = 18| *loss (min.)= 0.44
N3608 GME | pM4 = 800 (min) *A(yp) | 0.002| *-30 | 8.0 2.5 - 5
FET 49 | DEIOO¢ GME | pM4 = 600(min) ] 1000 *20 | 10 3 = 18
HA2001 HU pM4 - 1000-2000 = 0 *35 | 80 1 = 72
TIXSI1 Tl p.PLM3 & 800 (min) 36 0.003] 30 8 3 = 7
Type 3(b). Low-noise ac amplifiers: Listed by descending order of NF.
n in
1
_'..\:{\/% [ulnx..pA/\/Wx BVgss Ve
[ G ahifts —kz) -8 or or Alternate
' 1, *
Cross Construction, *NE I ”;‘l!l__ 9s Ipss BVpss Iess Cies Vs (o) Sources
Index | Type Class And Mox] o } [Min.-Max.] [Min.Max.] | (Min.] | (Mox] | [Max.] | [Min.-Max.] and
Key No. Mir. No. of Elements (dB) gen = —k{) (umhos) (mA) (volts) | (nA) (pF) (volts) TO- | Remarks
U168 sl p,DP,F,3 25/(1) 0.019 800 (min) -(0.66.0)| 20 30 65 5 (max) 18
N3578 sl p,DP.F,3 18/(1) 0.017 1200-3500 0.9-4.5 20 15 65 1.5-4 18
FET 50 |2N3458 S| n,DPE,F 3 *6 02/1000 2500-10,000 315 z 0.25 18 7.8(max) | 18
2N379 MO n,DP F 3 *5 200000/ | 900-1800 0.5-3 =25 | -0.001 7 -4(typ) | 72
N3797 MO n,DP,M,3 *5 200000/~ | 1500-3000 46 =25 | -0.001| 8 -d(typ) | 72
2N3821 Tl n,EP,F,3 *5 0.01/1000 | 1500-4500 0.52.5 50 0.1 6 *4(max) | 72
2N3822 Tl n,EP,F,3 *5 0.01/1000 | 3000-6500 2-10 50 0.1 6 *6(max) | 72
2N4220 MO n,DP,F.3 *5 200000/~ | 1000-4000 0.5-3 308 R0 |6 -A(typ) | 72
N4221 MO n,DP,F.3 *5 200000/- | 2000-5000 26 i | B AT -6(typ) | 72
2N4222 MO n,DP,F,3 *5 200000/~ | 2500-6000 515 =30 [ 01 | 6 -8(typ) | 72
FET 5
onens MO n,DP,F 3 *5 200000/~ | 3000-7000 318 =30 | 025 | 6 17 7
2N3331 Tl p,DP,F.3 *4 1/1000 2000-4000 515 = 10 2 *g(max) | 72
2N3455 sl n,DPE,F 3 *4 02/1000 400-1200 0.8-4.0 50 -0.04 | 5 -9.8 (max) | 72
2N345% S| n,DPE,F.3 *4 202/1000 300-900 0.2-1.0 50 -0.04 | 5 -4.8(max) | 72
2N3457 sl n,DPE.F.3 *4 .02/1000 150600 0.050.25 | 50 -0.04 | 5 -2.3(max) | 72
2N3460 sl n,DPE,F,3 *4 .02/1000 800-4500 0.2-1.0 50 0.25 18 1.8(max) | 18
2N3459 S| n,DPE,F,3 4 .02/1000 1500-6000 0.8-4.0 50 0.25 18 3.4 (max) | 18
2N3088 cT nF3 *3 01/1000 300-900 0.5-2.0 15 1.0 5 5(typ)
2N3089 cT n,F3 3 .01/1000 300-900 0.5-2.0 15 1.0 5 5(typ) 18
2N3329 Tl p,DP,F,3 3 1/1000 1000-2000 13 5 10 2 *5(max) | 72
FET52 | an33z0 T p.OP,F.3 3 1/1000 1500-3000 26 b 10 2 s(ma) | 72
P-102 S| p,DP.F.3 3 1/1000 1600(typ) 0.90-4.5 30 10 7 1-4 18
IN3452 sl n,DPE,F 3 *2.0 .1/1000 200-1200 0.8-4.0 50 01 | 6 -9.8 (max) | 72
2N3453 sl n,DPE,F,3 2.0 .1/1000 150-900 0.2-1.0 50 SR -4.8 (max) | 72
IN3454 sl n,DPE,F,3 2.0 .1/1000 100-600 0.05:0.25 | 50 =0:15%| 26 -23(max) | 72
(see pages 4-9 for explanation of company abbreviations.)
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Field-Effect (continuca)

n in
1
VAfiz [Mox.l pA/v Tz BVgss Vp.
at (1= —kHz) Alt
G S or or ernate
i f-—_kHz I *BY, |(;ss G i,/ Sources
Cross Construction, *NE ! RGP s DSS DSS iss GS (off)
Index | Type Class And [J:x.] at p [Min.-Max.] [Min-Max.] | [Min.] |Mox] | [Max.] | [Min.#Max.] and
Key No. Mfr. No. of Elements (dB) gen =k (1umhos) (mA) (volts) (nA) (pF) (volts) TO- | Remarks
2N3823 Tl n,EP,F.3 225 100000/ 1 3500-6500 1-.5 30 0.5 6 *8 (max) 72
2N3823 S| n,DPE,F,3 25 .1/1000 3200 (min) 4-20 30 ~0.5 6 -8 (max) 72
2N3332 Tl p,0P,F,3 1 1/1000 1000-2200 16 - 10 20 *6 (max) 72
2N3088A cT n,F,3 *0.5 .01/1000 300-900 0.5-2.0 15 1.0 5 5(typ) 5
FET S 2N3089A cT n,F,3 *0.5 .01/1000 300-900 0.5-2.0 15 1.0 5 5(typ) 18
DN3066A DIC n,DPE,F,3 *0.25 1/1000 400-1000 0.8-4.0 50 1.0 10 -(3.5-100 | 18
DN3067A DIC n,DPE,F,3 *0.25 1/1000 300-1000 0.2-1.0 50 1.0 10 -(1.5-5) 18
DN3068A DIC n,DPE,F,3 *0.25 1/1000 300-1000 0.05-0.25 50 1 10 =(.4-2.5) 18
DN3069A DIC n,DPE,F 3 *0.25 1/1000 1000-2500 210 50 -1.0 15 -(2.5-10) | 18
DN3070A DIC n,DPE,F,3 *0.25 1/1000 750-2500 0.5-2.5 50 -1.0 15 -(1.0-5) 18
DN3071A DIC n,DPE,F,3 *0.25 1/1000 500-2500 0.1-0.6 50 -1.0 15 ~(0.4-7.5) | 18
2N3695 uc p,F,3 0.20 - 1000-1750 1.25-3.75 30 0.1 5 2-5 72
2N3696 uc p,F3 0.20 750-1250 0.5-1.5 30 0.1 5 13.5 12
2N3697 uc p,F,3 0.20 - 500-1000 0.2-0.6 30 0.1 5 0.6-2.0 72
2N3698 uc p,F3 0.20 - 250-750 0.05-0.25 30 0.1 b 0.3-1.2 72
FET 54
2N 3684 uc n,F3 0.15 - 2000-3000 2.5-1.5 50 0.1 4 2-5 72
2N3685 uc n,F,3 0.15 - 1500-2500 1-3.5 50 0.1 4 1-3.5 12
2N3686 uc n,F3 0.15 - 1000-2000 0.4-1.2 50 0.1 4 0.6-2.0 72
2N3687 uc n,F3 0.15 - 500-1500 0.1-0.5 50 0.1 4 0.3-1.2 72
uC240 uc n,F,3 0.02 - 1200 (min) 1-10 50 0.1 18 518 18
2N2386 Tl p;DP,F,3 - - 1000 (min) - - 10 50 8 (max) 9
N2497 T p.DP.F3 - L 1000-2000 13 i 10 n 15(max) | 5
2N2498 Tl p,DP,F,3 - - 1500-3000 2-6 - 10 32 15 (max) 5
2N2499 Tl p,DP,F,3 - - 2000-4000 515 - 10 32 15 (max) 5
2N2500 Tl p,DP,F,3 - - 1000-2200 16 - 10 2 15 (max) 5
FET 55
2N3819 Tl n,EP,F,3 - - 2000-6500 2-20 25 2 8 *8 (max) 72
2N3820 Tl p,PL,F,3 - - 800-5000 0.3-15 20 20 32 *8 (max) 72
2N3909 Tl p,PL,F,3 - - 1000-5000 0.3-15 2 10 2 *0.3-7.9 72
TIS14 Tl n,EP,F3 - - 1000-7500 0.5-15 30 1 8 *6.5 (max) | 72
TIS34 T n,EP.F:3 - - 3500-6500 4-20 30 5 6 1-8 72
TIXS11 Tl p,PLM,3 - - 800 (min) - 30 0.003 8 36 72
FET 56 ] TIXS35 Tl n,EP,F.4 - - 10,000-20,000 10-50 30 10 12 *1-5 2
TIXS36 Tl n,EP,F.4 - - 10,000-20,000 40-200 30 10 12 *3-10 72
Type 3(c). High-frequency (f=1MHz) ac amplifiers: Listed by ascending order of g..
BY, ¥ NF
B SSS 'P 4B [""&"-] WH Alternate
annel, c c g *BY, IDS *Y, Lo beetsl Sources
Cross Construction, s Tss iss 15$ DS§ : GS (off)
Index Type Class And [Min.-Max.] [Max.] | [Max.] [Max.] [Min.] [Min.Max.] | [Min.-Max.] ﬂ and
Key No. Mir. No. of Elements (umhos) (pF) (pF) (umhos) (volts) (mA) (volts) gen TO- | Remarks
3N89 N| p,DP,F. 4 450-1300 - 3 - 30 -(0.5-2.5) 3.3(typ) - n
U89 S| p,DP,F,4 450-1800 - 3 - 30 -(0.5-5.0) 3.3(typ) - 72
FET 57 DE1004 GME pM4 600 (min) 3 10 - *~20 0.0001 - - 18
2N3608 GME pM,4 800 (min) 2.5 8 - *-30 0.00003 - - 5
TIXS11 Tl p,PLM,3 800 (min) 3 8 - 30 - 3-6 - 72
2N3376 N p,DP,F,3 800-2300 3 5 - 30 0.6-6 1-5 - 72
2N3377 S| p,DP,F,3 800-2300 2 4 - 30 0.6-6 1-5 -
2N3820 Tl p,PL,F,3 800-5000 16 32 - 20 0.3-15 *8 (max) - 72
K1001 KMC M4 1000(min) 0.7 4.5 800 15 512 6 (max) 4.5 (200 MHz) 18
K1201 KMC n,M4 1000 (min) 0.3 3.0 800 15 1-5 5 (max) 4.5 (450 MHz) 18
FET 58 “isia T n,EPF3 1000-7500 4 8 - 30 0515 *6.5(max) | - 7
2N3378 S| p,DP.F,3 1500-2300 3 5 - 30 36 4-5 - 72
2N3379 S| p,DP,F,3 1500-2300 2 4 - 30 3-6 45 - i
2N3380 S| p,DP,F,3 1500-3000 3 L) - 30 3-20 5-9.5 - 72
2N3381 N| p,DP,F,3 1500-3000 2 4 - 30 3-20 5:9.5 - FP
2N4038 TRWS n,DPM,3 1500-3000 0.2 20 - *20 0:0.1 0-2 3(100MHz/1 MQ) 12
2N4039 TRWS n,DP M3 1500-3000 0.2 2.5 - *20 0-0,1 -(2-6) 3(100MHz/1MQ) 72
2N3821 Tl n,EP,F.3 1500-4500 3 6 - 50 0.5-2.5 *4 (max) 50.01 KHz/1MQ) 72
2N3819 Tl n,EP,F,3 2000-6500 4 8 - 25 2-20 *8 (max) - 72
IN4224 MO n,DP,F,3 2000-7500 2 6 800 30 2-20 *—(1-7.5) - 72
Fhr 2N3822 Tl n,EPF3 3000-6! 3 6 = 50 2-10 *6 5(0.01 KHz/1MQ) 72
2N4223 MO n,DP,F,3 3000-7000 2 6 800 30 3-18 *—(1-7) 5(200MHz/1 KQ) 72
2N3823 Tl n,EP,F.3 3500-6500 2 6 - 30 1-1.5 *8 (max) 2.5100MHz/1KQ) 72 Slé
TIS34 Tl n,EPF,3 3500-6500 2 6 - 30 4-20 18 - 72
K1003 KMC M, 4 4000 (min) 1.0 3.5 800 15 12-20 6 (max) 4.5 (200 MHz) 18
FT57 FA n.EP.M,4 6000 (min) 038 27 80(tyn) | 25 926 10(max) | 4at0.1GHz/2.5KQ
FET 60 TIXS35 Tl n,EP,F 4 10,000-20,000 5 12 - 30 10-50 *1-5 - 72
TIXS36 Tl nEPF 4 10,000-20,000 5 12 - 30 40-200 *3-10 - 2

(see pages 4-9 for explanation of company abbreviations.)
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Now! All the Features of Larger Size
Potentiometers—Except Larger Size!

(1) Dimensions: 4" x V4" x 0.17"

(2) Multi-turn adjustment

(3) Damage-proof clutch action

(4) Indestructible SILVERWELD® termination
(9)

(6)

Standard resistances from 10a to 20K
20 ppm wire

New TRIMPOT® Potentiometer Model 3260
ACTUAL SIZE

Write today for complete technical data

If it's TRIMPOT® . it's BONRNS s (5 s uaiiva i Wil S Sutivg el s el s A T s el A ISR I I B ., INC., TRIMPOT DIVISION

.................................

TRIMPOT is a registered trademark of Bourns, Inc CABLE: BOURNSINC.

MANUFACTURER: TRIMPOT® & PRECISION POTENTIOMETERS, RELAYS: TRANSDUCERS FOR PRESSURE, POSITION, ACCELERATION. PLANTS: RIVERSIDE, CALIFORNIA; AMES, IOWA; TORONTO, CANADA




Use the unijunction transistor that does
the job best. Listed by major parameters, these

three charts facilitate selection.

Choice of the right unijunction transistor
(UJT) for any application will save a lot of design
and test time. To facilitate selection, ELECTRONIC
DESIGN has separated the UJTs into three catego-
ries, each intended for a specific set of applica-
tions. The parameter definitions and test set-ups
that follow provide a good understanding of how
the UJT works, and show the relationship between
application and UJT parameter specifications.

Within the limits of its relatively low frequency
capabilities (a few hundred kilohertz at most), the
UJT is ideal for such applications as relaxation
oscillators, timing circuits, voltage and current
level-sensing, frequency dividing, precision trig-
gering of the SCR, SCS, and Triac, control of
frequency for inverters and oscillators, and saw-
tooth and pulse generation.

The UJT data listings are organized according
to key design parameters. These are:

» Type 1—for pulse applications such as SCR
triggering; in order of increasing V,z, (base-one
peak-pulse voltage).

s Type 2—for high-frequency, short timing
period, and voltage-sensing applications; in order
of increasing Iy (valley current).

® Type 3—for low-frequency, long timing pe-
riod, and current-sensing applications; in order of
decreasing values of I, (peak-point current).

To select a UJT, many other factors should also
be considered. These include circuit acceptance of
parameter spreads, supply voltage requirements,
frequency, ambient temperature range, power dis-
sipation, current limitations, package type and
size, and device cost.

Basic concepts explained

The UJT, a three-terminal semiconductor de-
vice, is distinctive by having a negative resistance
characteristic which is highly stable with voltage,
temperature and time. Fig. 1 shows the schemat-
ic symbol for the UJT as well as the relationship
of the leads when the device is housed in a stand-
ard transistor can. By examining the simplified
equivalent circuit shown in Fig. 2, the operation
of this device can be easily visualized. Though
different geometries exist , the UJT consists
basically of a pellet of n-type silicon with ohmic

Dwight V. Jones, Applications Engineer, Semiconductor
Products Dept., General Electric Co., Syracuse, N. Y.
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contacts, base-one (B;) and base-two (B.), at
opposite ends of the pellet. At some point between
these two, a single rectifying contact, the emitter
(E), is attached. The interbase resistance, Rj;zo,
is the sum of Rz, and Rj, and is between 5 and 10
kilohms.

In the equivalent circuit, the diode (D) repre-
sents the UJT’s emitter diode. In normal circuit
operation, a positive bias voltage (V;;) is applied
at base-two. With no emitter current flowing, the
silicon pellet acts as a simple voltage divider; a
certain fraction, 5, of Vs appears at the emitter.
If the emitter voltage, Vy, is less than 5 Vs, the
emitter becomes reverse-biased and only a small
emitter leakage current flows. If V is greater
than » Vg, the emitter is forward-biased and
emitter current flows. This causes a decrease in
the resistance between the emitter and base-one.
As the emitter current increases, the emitter
voltage decreases and a negative-resistance char-
acteristic is obtained.

This characteristic is shown in Fig. 3 for a
typical UJT. On this curve, the two major points
of interest are the peak point and the valley point.
To the left of the peak point is the cut-off region
where the emitter is reverse-biased and only a
small leakage current flows. To the right of the
valley point is the saturation region where the
dynamic resistance is positive. The negative
resistance region lies between these two points.

A better understanding can come from examin-
ing the relaxation oscillator circuit, shown in Fig.
4a, which is basic to most UJT applications. At
the beginning of each cycle the emitter is reverse-
biased and hence non-conducting. As the capacitor
(Cr) is charged through the resistor (R;), the
emitter voltage rises toward the supply voltage,

1. Unijunction transistor is represented by this symbol,
where the emitter, base-one and base-two are identified
by E, B;, and B,. The circular outline shows the pin
relationships for a transistor. type package.

ELECTRONIC DESIGN
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2. Simplified equivalent circuit of a unijunction transistor
aids device analysis. When Vy, is larger than 5 Vgg + Vp,
the' diode conducts, Ry, reduces in value, and a large
emitter current flows.

V.. When the emitter voltage reaches the peak-
point voltage, Vp, the emitter becomes forward-
biased and the dynamic resistance between the
emitter and base-one drops to a low value. Capaci-
tor C, then discharges through the emitter. When
the emitter voltage reaches Vyyv), as shown in
Fig. 4b, the emitter ceases to conduct and the cycle
is repeated. The minimum emitter voltage, Vi usv),
is approximately equal to 0.5 Vygur). If R, is
zero, it is relatively independent of bias voltage,
temperature and capacitance. For small values
of R, and R., the frequency of oscillation is:

1
F~ R (7T =7 2

The UJT relaxation oscillator is noteworthy for
its ability to operate over a wide range of circuit
parameters and ambient temperature. Several
important conditions must be satisfied if this
circuit is to operate satisfactorily. These are:

m The load line. formed by resistor R,, must
intersect the emitter characteristic curve to the
right of the peak point. This condition ensures
that R; can supply sufficient current to the emit-
ter to trigger the UJT. This condition may be
written :

V1_Vp ?
RT >IP° (2)

Generally I, is specified at an interbase voltage of
25 volts and is inversely proportional to Vs This
equation sets the maximum limit on R;. R, must
be chosen to satisfy this inequality under the
worst conditions for each of the other parameters.
The worst conditions would include the maximum
value of V,, the minimum value of V,, and the
maximum value of I, at the minimum tempera-
ture of operation.

® The load line formed by R; must also inter-
sect the emitter characteristic to the left of the
valley point. This may be written:

V1 T VV
R,

Since Vy is circuit-dependent, its value should be
measured in the actual circuit. If this condition is
not satisfied, the load line will intersect the emit-
ter-characteristic curve in the saturation region

<I. (3)

May 17, 1966

3. Emitter characteristic curve shows the three operating
regions. When the emitter diode goes into conduction, the
device shifts its operating point through the negative re-
sistance region to the saturation region.

and the UJT may not turn off after it triggers on
the first cycle. Note that the value of valley cur-
rent includes the effects of the base-one and base-
two external series resistors. If these are large,
the value of I, will be reduced as indicated in Fig.
5. :

= Finally the operation of the UJT relaxation
oscillator greatly depends on the allowable range
of capacitance C,. As the size of C,; decreases
from 0.01 to 0.001 .F, the amplitude of the emitter
waveform will decrease. This decrease is actually
a function of the frequency capability of the UJT
being used. For most UJTs the emitter peak
current should not exceed two amperes for values
of C; less than 10 F and peak-point voltages less
than 30 volts. For higher values of C, or V,,
resistance should be used in series with the capaci-
tor to protect the emitter circuit. This additional
series resistance should be on the order of at least
one ohm per microfarad of C.

In general the limitations fmposed by the first
two conditions are not severe. A maximum value
of I, might be 2 pA and a minimum value of I,
might be 8 mA. The allowable range of R, then
would be 1000 to 1 or approximately 3 ko to 3 Ma.

Defining the parameters

To properly select the device that will function
best in any particular circuit, it is important to
understand the meaning attached to each of the
parameters and the methods by which these val-
ues can be checked in the laboratory. The follow-
ing definitions and test circuits will greatly help
in achieving a working design.

The intrinsic stand-off radio (), one of the most
important parameters, is defined by the equation:

VP = n Vn]; + V[),

where V, is the peak-point emitter voltage, V5 is
the interbase voltage, and V), is the emitter diode’s
forward-voltage drop.

For a given UJT type, there is a range of values
for the intrinsic stand-off ratio from device to
device. Since the basic UJT circuit has a frequen-
cy characteristic which is dependent on R,, C,
and 7, a wide range of 5 will greatly affect the
operating frequency of this basic oscillator.
Though R; can be adjusted to compensate for this
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4. The basic unijunction circuit, a relaxation oscillator
(a), provides a sawtooth output. The characteristic curve
(b) shows the effect of increasing the value of the charg-
ing capacitor, Cy.
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5. Emitter characteristic curves, for a typical unijunction

transistor, as a function of the base-one series resistance
(a) and the base-two series resitance (b).
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6. Test circuit for measuring the intrinsic stand-off ratio
() uses a simple peak detector to measure the peak
emitter voltage. Direct reading meter is set to read full
scale by R, when the CAL button is pressed.

variation, in narrow-range and critical circuits,
the use of a unijunction having a narrow.range
of 5 will greatly simplify the design, assure better
temperature stability, and lower component cost.
In addition, if the desired circuit is to operate with
a low supply voltage, a UJT with a high value of 5
will permit a lower resistance value for the base-
two temperature-compensating resistor (R.).
This results in a higher interbase voltage (Vgs)
which increases the control range of the emitter
timing resistor.

The circuit shown in Fig. 6 may be used to
measure n. In this circuit R,, C, and the UJT
form a relaxation oscillator. The remainder of the
circuit serves as a peak-voltage detector. The
diode automatically subtracts the emitter-diode
voltage, V. To use the circuit, the “CAL” button
is pushed and R; is adjusted until the meter reads
full scale. The “CAL” button is then released and
the value of 5 is read directly from the meter. To
protect the unijunction, the power supply should
have a current limit control.

The base-one peak-pulse voltage (Vz) is an
important measurement when pulse generation is
desirable or required. Essentially a circuit meas-
urement, the use of a standard test circuit allows
for easy comparison of various devices. The output
of the circuit shown in Fig. 7 can be monitored
with a scope to determine all of the pulse charac-
teristics.

The valley current (Iy) is the emitter current at
the valley point. This current will increase as the
interbase voltage increases, and decrease with the
resistance in series with base-one or base-two.
Where fast response or high-frequency operation
is desirable, this becomes an important parameter.
Being circuit-dependent, this measurement should
be made on the actual circuit.

The peak-point current (I;) . represents the
minimum current which is required to trigger the
UJT. It corresponds to the emitter current at the
peak-point and is inversely proportional to the
interbase voltage. In applications that require a
high input impedance or a long timing period, this
parameter becomes important while I, does not.

The circuit shown in Fig. 8 is used to measure 5.
While observing the meter, the potentiometer
setting is slowly increased until the UJT fires, as

ELECTRONIC DESIGN
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7. Base-one peak-pulse voltage may be measured by put-
ting a scope across Ry,;. This simple circuit may be used
to compare the pulse capabilities of different UJTs. For
SCR triggering, a large pulse is desirable.

evidenced by a sudden jump and oscillation of the
meter needle. The current reading just prior to
the jump is the peak-point current.

The emitter reverse current (I;,), similar to
Ico in a conventional transistor, can be measured
by applying a voltage between base-two and the
emitter, with base-one open-circuited. Unijunc-
tion transistors that have a guaranteed low I,
value generally also have a low leakage current.
The stability of a UJT is improved as the ratio of
the average capacitance-charging current to I, is
increased.

The interbase resistance (Rzzy) is the resist-
ance measured between base-one and base-two,
with the emitter open-circuited. By using devices
that have a higher Rz, rating, power dissipation
can be decreased. This is important when higher
values of interbase voltages are being used and
the interbase power dissipation becomes an
appreciable part of the total power dissipation.
Since the interbase resistance has a positive tem-
perature coefficient of 0.8% /°C, this characteris-
tic can be used either for temperature compensa-
tion or in the design of temperature sensitive
circuits. The value of the interbase resistance can
be measured with any conventional ohm meter or
resistance bridge, if the applied voltage is kept at
five volts or less.

The emitter saturation voltage (Vjsir)) indi-
cates the forward drop from emitter to base-
one when the device is in the saturation region.
Generally, it’s measured at an emitter current of
50 mA and an interbase voltage of 10 volts. A low
value of emitter saturation voltage will permit the
generation of higher amplitude sawtooth voltages
and also allow the use of lower supply voltages.
In general, the higher the Vs, rating a unijunc-
tion transistor has, the lower the saturation
voltage will be.

The emitter reverse voltage (V,z) is the
maximum voltage rating for the emitter junction.
This rating should never be exceeded and thus
restricts the choice of device to one that is compat-
ible with the supply voltage being used.

Data list simplifies selection

Type 1—The UJT is an excellent trigger source

May 17, 1966

8. Peak-point emitter current is measured with this cir-
cuit. R, is increased until a jump in reading is observed
on the meter. The current reading just before the jump
is the peak-point emitter current.

for firing silicon-controlled-rectifiers (SCR),
silicon-controlled-switches (SCS), and triode-ac-
switches (Triac). The trigger pulse generated
may represent frequency control, time delay,
amplitude level change, or phase control. The
base-one peak pulse voltage, Vs, is the key
parameter for these applications. The most desira-
ble UJT types are those with the highest value of
guaranteed minimum V3. Unijunction transis-
tors that feature high values of V,z, ‘are especial-
ly useful for triggering the higher-current SCRs.
They are also preferred in circuits where the
trigger supply voltage is low or where the size of
the oscillator capacitance is limited. Many of the
specification sheets will have trigger-circuit
design curves which assure SCR triggering over a
temperature range.

The minimum I, specification should also be
considered. High values of this parameter enable
the circuit designer to use a low resistance for R,
without running into a ‘“latch-on” problem. The
lower value of R; also increases the average
charging current to the capacitance C,; this
minimizes the effect of the temperature-sensitive
leakage currents in the charging circuit.

Type 2—In designing circuits for high-frequen-
cy-control, short-timing-period and voltage-sens-
ing applications, the minimum value of Iy, the
valley current, is the key parameter.

Higher I, ratings allow the use of lower values of
R;. The result is a faster response time for any
given capacitor size. Also, where large® pulse
outputs are required, the capacitor value may be
increased. Finally, since I, decreases with supply
voltage, the higher I, ratings are an advantage for
low-supply-voltage applications.

Type 3—In low-frequency-control, long-timing-
period, and current-sensing applications, the max-
imum value of I,, the peak-point current, is the
key design parameter. A low I, permits longer
time constants (R; C;) in the emitter circuitry.
This enables the designer to use smaller charging
capacitors for a given timing period. These, in
turn, will have lower leakage figures. Also, as the
supply voltage decreases, the lower I, rating helps
to maintain a lower trigger-current requirement.
This is an advantage in timing and level-sens-
ing. = =
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Unijunction

Type 1. Pulse Generation (e.g., SCR Triggering): In order of increasing values of Vog;

Yog1 ly VeB2 ¥ Rgeo Ip lEo VE(SAT) Alternate
Type Orig. [min] [min] [max] [[min-max]| [min] [max] [max] [max] Sources and
Number Reg. Type (volts) (mA) (volts) (kQ) (nA) (nA) (volts) Remarks
2N489A GE pn,si 3.0 8.0 60 0.51-0.62 4.7 12.0 2.0 4.0 TI, TO-5
2N490A GE pn,si 3.0 8.0 60 0.51-0.62 6.2 12.0 2.0 4.0 TI, TO-5
2N491A GE pn,si 3.0 8.0 60 0.56-0.68 4.7 12.0 2.0 4.3 TI, TO-5
2N492A GE pn,si 3.0 8.0 60 0.56-0.68 6.2 12.0 2.0 43 Tl, TO-5
2N493A GE pn,si 3.0 8.0 60 0.62-0.75 4.7 12.0 2.0 46 TI, TO-5
2N494A GE pn,si 3.0 8.0 60 0.62-0.75 6.2 12.0 2.0 4.6 TI, TO-5
wT 2N1671A Tl pn,si 3.0 8.0 30 0.47-0.62 4.7 25.0 2.0 5.0
1 2N1671B GE n,si 3.0 8.0 30 0.47-0.62 4.7 6.0 0.2 5.0
2N2160 GE pn,si 3.0 8.0 30 0.47-0.80 4.0 25.0 2.0 - TI, TO-5
2N2646 GE pn,AE,si 3.0 4.0 30 0.56-0.75 4.7 5.0 12.0 2.0 (typ) MO, TI
$J1034 Tl pn,si 3.0 = 30 0.50~0.80 4.0 - 15.0 - T0-5
$J5898 TI pn,si 3.0 2.0 30 0.55-0.80 4.0 5.0 0.01 4.0 T-69 (Plastic Planar)
2N2647 GE pn,si 6.0 8.0 30 0.68-0.82 4.7 2.0 0.20 2.0 (typ)
$J1158 Tl pn,si 6.0 3.0 30 0.56-0.85 4.0 5.0 0.01 4.0 T0-18 (Planar)
SJ1159 Tl pn,si 6.0 4.0 30 0.65-0.85 4.7 2.0 0.01 4.0 T0-18 (Planar)
Type 2. High-Frequency Control, Voltage-Sensing, Frequency Dividing and Short Timing Periods: In order of increasing values of Iy
v 7 Reso leo Ip Veisat)| Ves2 | Vosi Alternate
Type Orig. [min] |[min—max]] [min] [max] [max] [max] [max] [min] Sources and
Number Reg. Type (mA) (kQ) (A) (2A) (volts) (volts) (volts) Remarks
2N3980 Tl pn,AE,si 1.0 0.68-0.82 4.0 0.01 2.0 3.0 30 6.0 MO
$J993 Tl pn,si 4.0 0.56-0.75 4.7 0.01 5.0 4.0 30 3.0 T0-18 (Planar)
S$J1127 Tl pn,si 8.0 0.68-0.82 4.7 0.01 2.0 4.0 60 6.0 T0-18 (Planar)
2N489 GE pn,si 8.0 0.51-0.62 4.7 2.0 12.0 5.0 60 - TI, TO-5
wT 2N490 GE pn,si 8.0 0.51-0.62 6.2 2.0 12.0 5.0 60 - Tl, TO-5
; 2N491 GE pn,si 8.0 0.56-0.68 4.7 2.0 12.0 5.0 60 - TI, TO-5
2N492 GE pn,si 8.0 0.56-0.68 6.2 2.0 12.0 5.0 60 - TI, TO-5
2N493 GE pn,si 8.0 0.62-0.75 4.7 2.0 12.0 5.0 60 - TI, TO-5
2N494 GE pn,si 8.0 0.62-0.75 6.2 20 12.0 5.0 60 - TI, TO-5
2N1671 TI pn,si 8.0 0.47-0.62 4.7 12.0 25.0 5.0 30 - T0-5
Type 3. Low-Frequency Control, Long Timing-Periods and Current-Sensing: In order of decreasing values of Ip
Ip leo 7 Vos1 | Rego v | Veisar) | Yes2 Alternate
Type Orig. [max] [max] |[[min—max]| [min] [min] [min] [max] [max] Sources and
Number Reg. Type (1A) (eA) (volts) (kQ) (mA) (volts) (volts) Remarks
2N489B GE pn,si 6.0 2.0 0.51-0.62 3.0 4.7 8.0 4.0 60 TI, TO-5
2N490B GE pn,si 6.0 2.0 0.51-0.62 3.0 6.2 8.0 4.0 60 TI, TO-5
2N491B GE pn,si 6.0 2.0 0.56-0.68 3.0 4.7 8.0 4.3 60 TI, TO-5
2N492B GE pn,si 6.0 2.0 0.56-0.68 3.0 6.2 8.0 4.3 60 Tl, TO-5
2N494B GE pn,Si 6.0 2.0 0.62-0.75 3.0 6.2 8.0 4.6 60 TI, TO-5
uT 2N495B GE pn,si 6.0 2.0 0.62-0.75 3.0 4.7 8.0 4.6 60 TI, TO-5
3 2N1671B Tl pn,si 6.0 0.20 0.47-0.62 3.0 4.7 8.0 5.0 30 GE, TO-5
2N490C GE n,si 2.0 0.02 0.62-0.91 3.0 6.2 8.0 4.0 60
2N492C GE n,si 2.0 0.02 0.62-0.91 3.0 6.2 8.0 43 60
2N494C GE pn,si 2.0 0.02 0.62-0.75 3.0 6.2 8.0 4.6 60 TI, TO-5
2N1671C GE pn,si 2.0 0.02 0.47-0.62 3.0 4.7 8.0 5.0 60
2N2647 GE pn,si 2.0 0.20 0.68-0.82 6.0 4.7 8.0 2.0 (typ) 30 MO, TO-18 (Planar)
2N 3980 il pn,si 2.0 0.01 0.68-0.82 6.0 4.0 1.0 3.0 30 TO0-18 (Planar)

(see pages 4-9 for explanation of company abbreviations.)
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STRIP!

Our new Mallinckrodt photoresist stripper

needs no added chemicals, and it

works hot or cool.

Here’s the organic stripper that eliminates the mess of
mixing and, in many cases, the need for heating. New
Photostrip 66 TransistAR®. You just pour it out and put

it to work at room temperature. Or heat it up

where the application requires.

Photostrip 66 is non-flammable ‘and non-alkaline. It softens
and removes resist quickly, without attacking aluminum
deposits on your silicon.

Give our new Photostrip 66 a whirl. It works beautifully and
it’s a step faster than anything you’ve ever used before.
For product data, write Electronic Chemicals,
Mallinckrodt Chemical Works, St. Louis, Mo. 63160.

WV EIE S8 MALLINCKRODT CHEMICAL WORKS / Electronic Chemicals
ON READER-SERVICE CARD CIRCLE 29
May 17, 1966
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Siemens
COomMponents

are include offer

developed and produced by one Ferrite materials advanced design,
of the world’s leading electrical Capacitors reliability,
organizations, employing 257,000 Electron tubes long life,
people—15,000 in R & D alone— Microwave tubes versatility
manufacturing in 33 countries Rectifiers

and represented in over 100.
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SIEMENS

Siemens

metallized polyester capacitors

Small size and high reliability are new
standards set by Siemens capacitors.
Twenty years’ experience in making
metallized capacitors has resulted in
advanced precision techniques which
closely control every capacitor property,
making them 100% “foolproof” in service.

Less than one breakdown (self-healing)
per year and per mF —that is the con-
sistent average shown by tests at nominal
voltage.

Two-way self-healing gives double pro-
tection. Internal voltage breakdown very
rarely occurs. If it does, the thin metal
coatings at the breakthrough point, vapor-
ize immediately, eliminating the break-
through point within microseconds.

Electrochemical self-healing is the sec-
ond protective process. It starts whenever
and wherever insulation resistance de-
creases in the dielectric material and
operates at any voltage, eliminating the
point electrically.

Highly stable capacitance. Overload tests
(at 2.2 nominal voltage and at 85°C) show
negligible change of characteristics.

Small size—MKH (metallized polyester)
capacitors are available with axial or
radial leads, in flat compact form. Leads
soldered to metallized ends ensure
reliable contact.

MKH properties. Operating temperatures:
—40° to +125°C (for 1000 hours), +100°C
for continuous operation. Insulation
resistance: 20,000 megohms or 10,000
megohms X mF, whichever is lower. Dis-
sipation factors: 0.5% at 1 kc; 1.5% at
10 kc (typical values).

Immediate shipment: Substantial stocks
are held in White Plains, N.Y.

Write now for full information on Metal-
lized Polyester Capacitors.

SIEMENS AMERICA INCORPORATED
Components Division

230 Ferris Avenue, White Plains, N.Y.

In Canada: SIEMENS CANADA LIMITED

407 McGill Street, Montreal 1, P.Q.

May 17, 1966
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How To Use The Cross Index

Types are listed in numerical sequence. EIA-registered
types come first, followed by house-numbered types. The
code following each type identifies its application category
and the block of 10 types in which it is located. A3, for ex-
ample, means the type can be found in the third block of the
Audio section. Key to the letter codes is: A = audio and
general-purpose, P = power, HF = high-frequency, LL
= low-level switching, HL. = high-level switching, FET
= field-effect, UJT = unijunction.

2N35 A49 2N251A P64 2N337 LL37 2N407 A30
2N94 HF2 2N257 P64 2N337A LL13 2N408 A30
2N94A HF3 2N262 HF94 2N338 LL37 2N409 HF5
2N102 A4 2N268 P64 2N338A LL16 2N410 HF5
2N104 A23 2N268A P64 2N339 B2 2N411 HF8
2N109 A32 2N270 A31 2N339A Al12 2N412 A32
2N117 A4 oN274 HF12 2N340 P2 2N414 LL10
2N118 Al2 2N277 P85 2N340A A12 2N418 HL40, P34
2N119 A24 2N278 P85 2N341 P2 2N419 P35
2N120 A37 2N279 Ald 2N341A P1, Al12 2N420 HL40, P35
2N122 Ec2 2N280 A24 2N342 P2 2N420A HL40, P35
2N128 HF17 2N281 A31 2N342A P2 2N424 P61
%Niig an 2N282 A31 %mgng gg 2N424A HL41
42 LL4
2N144 HF9q | 2N284 LL37 | 5N343A m: i gaasd (L7
2N284A LL37
s P31 | 2N285B far. | e HFI2. | oNgag P85
SH1E08A kol 1 onSoTR P64 | 2N345 HF12 | 2N442 P85
2N169 A27 | 5N301 P26 | 2N346 HF20 2N443 P85
2N173 P84 2N301A P26 2N350A Egi 2N444 HF1
214 PB4 1. 2N306 Al14 | 2N351A 2N444A HF1
2N174A P84 IN315 LL6 2N356 LL4 5NA45 HE2
2N175 A30 2N356A LL4
2N315A LL6 2N445A HF2
2N176 P64 2N357 LL7 HF
2N315B LL6 2N446 3
2N178 P64 s 2N357A LL7 SNA4EA HF3
2N211 SR N . 2N358 i1l | SNaa7 HF8
2N212 HF3 2N316A LL12 2N358A LL11
5N213 A32 2N317 LL15 5N3 2N447A HF8
70 HF20 2N447B HF8
N213A A40 2N317A LL15
S no5 | 2N326 g Tl HEs | 2naa9 A27
2N327A LL1 HF94 2N456A P51
2N215 A23 2N374
2N328A LL1 P65 2N456B HL18
2N217 A32 2N375
2N219A HL36 2N329A LL1 2N388 LL6 2N458A Psg
2N220 A30 2N329B LL2 2N388A L7 2N458B HL1
2N231 HF94 2N330A A12 2N389 P61 2N463 P52
2N233 HF2 2N331 A50 2N393 HF15 3“2;? ﬁi
2N233A HF2 2N332 A4 2N398 137 i HFéE
2N234A P34 2N332A A3 2N398A LL18
| G A
2N235B P34 2N400 :
2N236A P54 2N334 Al9 2N401 P34 2N473 HF6
2N236B P54 2N335 A24 2N404 LL5 2N474 HF6
2N243 A7 2N335A A19 2N404A LL6 2N474A HF7
2N244 Al7 2N336 A38 2N405 Al7 2N475 HF7
2N250A P64 2N336A A34 2N406 Al17 2N475A HF7
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There is no m SETS FAST—Makes firm bonds in seconds to minutes.
&

VERSATILE—Joins virtually any combination of materials.

= 7 . HIGH STRENGTH—Up to 5,000 Ib./in.2 depending on the materials.
adheS|ve READY TO USE—No catalyst or mixing necessary.
4 CURES AT ROOM TEMPERATURE—No heat required to initiate or
Ilke . accelerate setting.

CONTACT PRESSURE SUFFICIENT.

LOW SHRINKAGE—Virtually no shrinkage on setting as neither sol-
vent nor heat is used.

GOES FAR—One pound contains about 30,000 one-drop applications.
(Or in more specific terms, approximately 20 fast setting one-drop
applications for a nickel).

The use of EASTMAN 910 Adhesive is not suggested at profonged temperatures above
175°F., or in the presence of extreme moisture for prolonged periods.

EASTMAN 5
910°

Ustwan cuemicar

Adhesiie <=

SHEAR STRENGTH OF BONDS

~ Representative ) Time to Representative
~ Shear Strengtht = Firm Set Shear Strengtht
Bond Type o ) . (psi) Age of Bond : Bond Type (minutes) (psi) Age of Bond
Aluminum- : 3 '4' el R 1,484 10 mins. 3 Butyl- 2 114! 15 mins.
Aluminum o o 2,188 ‘1 hr. . Phenolic 178! 2yrs.2
’ 2,700 48 hrs. : :
2,800 (Tensile) 24 hrs. - Neoprene- Y 1121 15 mins.
— 9 Polyester 136 2
Steel-Steel St = 1,362 10 mins. . : 3 2yrs
. 2,224 1 hr. . Nylon-Nylon 1 327 10 mins.
2,800 : 48 hrs. . 1,400 48 hrs.
- 2030 Censils) 48 oy . Nylon-Aluminum 2 500 10 mins.
Aluminum-Steel ; 10 84 10 mins. 2 1,436 48 hrs.
By 173 1 hr. . 956 1yr4
b7 ] § 1,007 10 mins. 5 1,024 2 yrs.4
(with surface 1,653 1hr. . : -
activator*) % Phenolic-Phenolic 1 747 10 mins.
e - . 6003 4 yrs.4
Butyl Rubber- 2 511 10 mins. .
Butyl Rubber - Sl 63 4yrs.2 % Phenolic- 1 647 10 mins.
i T . . Aluminum 920 48 hrs.
Butyl Rubber- 3 52! 10 mins. &
Steel i g 76! 4 yrs.2 . 348 2 yr§.4
Butyl Rubber- g 73! 10 mins. :  Polyester- 1 696 48 hrs,
Aluminum 69! 4 yrs.2 . Stainless Steel 664 6 mos.4
i e . 4
SBR Rubber- % %01 10 mins. : o &4t
SBR Rubber . 56! 4 yrs.2 . Acrylic- 1 6203 6 mos.4
88! 30 days, salt % Stainless Steel 4843 1yr4
spray cycle . 488 2yrs.4
ﬁi‘}s% o Flexible Vinyl- 1 2073 6 mos.4
- i . Aluminum 1923 1yr4
Neoprene Rubber- 2 54! 10 mins. % % 2003 2 yrs.4
Neoprene Rubber 4 45 4 yrs.2 . STt Py 5 om
Natural Rubber- A ‘ 46! 10 mins. 2 7 Fotystyrons 70 1ya
Natural Rubber 39 4yrs.2 e % 4473 10 mins.
SBR Rubber- R 95! 10 mins. - (with surface
Butyrate 110! 2yrs.2 . activator*)
: 112! days, salt :
~ szzay ;c‘e e Polypropylene- 2 180 24 hrs.
(ASTM B117-57T) g Polypropylene 2 4113 24 hrs.
- . (Flame treated
SBR Rubber- Y2 105! 10 mins. . polypropylene)
Phenolic 110! 2 yrs.2 v 15 4013 15 mins.
Butyl- % 102! 15 mins. o (with surface (Flame-treated
Polyester 4 . 154 2yrs.2 L activator*) polypropylene)
tLaboratory test results Irubber failure 2weathered outdoors 3Iplastic failure 450% Relative Humidity and 75°F.

*In certain cases, most notably those involving polystyrene, pickled or dissimilar metal surfaces, bonding with EASTMAN 910 Adhesive is sometimes slow. EASTMAN 910
Surface Activator is designed to restore the rapid polymerization of the adhesive. It is also quite valuable in maintaining consistent results in production line bonding
situations. Further information on this product is available.

Other materials that can be bonded successfully with polyolefin and acetal plastic bonds are significantly improved
EASTMAN 910 Adhesive are: polyurethanes, acetal resins; by flame treatment of the plastic material prior to bonding
most hard woods; brass, copper. Recent work indicates that  (shear strengths up to 500 psi).

If you have applications in which extreme speed of setting is needed, or where design requirements involve small joining surfaces,
complex mechanical fasteners, or heat sensitive assemblies, EASTMAN 910 Adhesive may save you many man-hours of production
time. Send $10 for a trial kit to use on your toughest bonding job. Kits and further information are available from Armstrong Cork
Co., Industry Products Division, Lancaster, Pennsylvania, or from Chemicals Division, Eastman Caemicar Propucrs, Inc., subsidiary
of Eastman Kodak Company, Kingsport, Tennessee.

See Sweet’s 1966 Product Design File 8a/Ea.
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2N476
2N477
2N478
2N479

2N479A
2N480

2N480A
2N489

2N489A
2N489B
2N490

2N490A
2N490B
2N490C

2N491
2N491A
2N491B
2N492
2N492A
2N492B
2N492C
2N493
2N493A
2N49%4

2N494A
2N494B
2N494C
2N495
2N495B
2N496
2N497
2N497A
2N498
2N498A

2N499
2N499A
2N501
2N501A
2N502
2N502A
2N502B
2N503
2N504
2N508A

2N511
2N511A
2N511B
2N512
2N512A
2N512B
2N513
2N513A
2N513B
2N514

2N514A
2N514B
2N515
2N516
2N517
2N519
2N519A
2N520
2N521
2N522
2N522A
2N523
2N523A
2N524A
2N525A
2N526A
2N527A
2N528A
2N529
2N530
2N531
2N532
2N533
2N538
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HF10
HF10
HF11
HF11

HF11
HF11

A21
uJT2
UJT1
UJT3
uJT2
UJTl
uJT3
uJT3

uJT2
UJT1
uJT3
uJT2
UJT1
uJT3
uJT3
uJT2
UJT1
uJT2

UJT1
Udin3
uJT3
HF7
uJT3
HF12
P14
BL5
P14
P15

HF57
HF57
HF29
HF39
HF80
HF85
HF86
HF70
HF17

A39

P85
P85
P85
P85
P85
P86
P86
P86
P86
P86

P86
P86
HF2
HF2
HF3
L2
LL2
LLS
LL10O
LL13
EE13
LL16
LL16
LL16
LL16
517
LL18
E[ES
A7
All

Al4
Al5
Al18
P44

2N538A P44
2N539 P44
2N539A P44
2N540 P44
2N540A P44
2N541 HF8
2N542 HF9
2N542A HF9
2N543 HF9
2N543A A35
2N545 HL26
2N546 HL26
2N547 HL26
2N548 HL26
2N549 HL27
2N550 HL27
2N551 HL26
2N552 HL26
2N554 P58
2N555 P58
2N563 A13
2N564 A13
2N565 A27
2N566 A27
2N567 A38
2N568 A38
2N569 A42
2N570 A42
2N571 A45
2N572 A46
2N574 P98
2N574A P98
2N575 P98
2N575A P98
2N579 LL10
2N580 LL13
2N581 LL10, HF7
2N582 LL15, HF11
2N583 LL10
2N585 LL5
2N586 LL37
2N588 HF49
2N591 A31
2N594 LL4
2N595 LL5
2N596 LL7
2N602 HF9
2N603 HF13
2N604 HF18
2N605 HF18
2N606 HF18
2N607 HF18
2N618 HL2
2N627 P65
2N628 P65
2N629 P65
2N637 HL41, P65
2N637A HL41, P65
2N637B HL41, P65
2N638 HL41, P65
2N638A HL41, P65
2N638B HL41, P66
2N647 A31
2N649 A30
2N650 A16
2N650A A16
2N651 A26
2N651A A26
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