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REGIONAL OFFICES

California

Amelco Semiconductor

910 South Brookhurst Avenue
Suite 201

Anaheim, Calif. 92804

(714) 635-3171

Amelco Semiconductor
1300 Terra Bella Avenue
Mountain View, Calif. 94040
(415) 968-9241

Florida

Amelco Semiconductor
711 Magnolia

Orlando, Fla. 32803
(305) 423-5833

inois

Amelco Semiconductor
650 West Algonquin Road
Des Plaines, lil. 60016
(312) 439-3250

Massachusetts

Amelco Semiconductor
805 West High Street
Westwood, Mass. 02090
(617) 326-6600

New Jersey

Amelco Semiconductor
535 Bergen Blvd.
Ridgefield, N.J. 07657
(201) 943-4700

REPRESENTATIVES

Alabama

R. C. MacMillan Co.

703 Watts Drive, S.E.
Huntsville, Alabama 35801
(205) 536-1969

Arizona

Southwest Engineering
P.O. Box 9185

Phoenix, Arizona 85020
(602) 944-1521

California

Recht & Associates

900 N. San Antonio Road
Los Altos, Calif. 94022

(415) 941-0336

Black & Strong

1728 South LaCienaga Blvd.
Los Angeles, Calif. 90000
(213) 870-9191

Black & Strong

444 Olive Street

San Diego, California 92100
(714) 298-4711

Colorado

Simpson & Associates
2552 Ridge Road
Littleton, Colo. 80120
(303) 798-8439

Florida

Glosson Company, Inc.
Suite 201, Miramar Bldg.
2828 Broadway

Riviera Beach, Fla. 33404
(305) 842-7311

Nlinois

Fiat Engineering

5133 St. Charles Road
Bellwood, IIl. 60104
(312) 547-6200

AMELCO OFFICES

Carlson Electric

7448 North Harlem
Chicago, Illinois 60648
(312) 774-0277

Maryland

Daniel & Company
Box 124

Lutherville, Md. 21093
(301) 825-3330

Massachusetts
Kitchen & Kutchin
17 Waltham Street
Lexington, Mass.
(617) 862-8230

Michigan

W. R. Hummon & Associates
P.O. Box 501

Farmington, Mich. 48024
(313) 474-0661

Minnesota

Industrial Components

4004 West 78th Street
Minneapolis, Minnesota 55400
(612) 927-9991

Missouri

PEM Sales

9537 Lackland Road
St. Louis, Mo. 63100
(314) 427-7200

New Mexico

Data Handling Company
209 San Pablo, S.E.
Albuquerque, N. M. 87108
(505) 268-0928

New York

R. W. Mitscher Company
469 Elliott Sq. Bldg.
Buffalo, N.Y. 14200
(716) 854-2517

P.A.L. Components

1295 Northern Blvd.

Manhasset, Long Island, N.Y. 11030
(516) 365-9100

Ohio

Electronic Marketing Corporation
814 West Third Avenue
Columbus, Ohio 43212

(614) 299-4161

Pennsylvania
Daniel & Company
231 S. Easton Road
Glenside, Pa. 19038
(215) TU7-0550

Texas

Texport

2411 Farrington
Dallas, Texas 75200
(214) 631-6270

Washington

Harry Levinson Company
1211 East Denny Way
Seattle, Wash. 98122
(206) 323-5100

DISTRIBUTORS

Alabama

Airwork Gulf Electronics Corp.
3804 6th Avenue, West
Huntsville, Alabama 35805
(205) 837-6101

TWX: 810-726-2231
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Arizona

Liberty Electronics/Arizona
3612 N. 16th Street
Phoenix, Arizona 85016
(602) 264-4438

Sterling Electronics, Inc.
1930 N. 22nd Avenue
Phoenix, Arizona 85005
(602) 258-4531

Telex: 66-8175

California

Elmar Electronics

2288 Charleston Road

Mountain View, California 94040
(415) 961-3611

Kierulff Electronics Co., Inc.
3969 E. Bayshore Road
Palo Alto, California 94303
(415) 968-6292

Kierulff Electronics Co., Inc.
8797 Balboa

San Diego, California 92123
(714) 278-2112

TWX: 910-335-1182

K-Tronics

5645 E. Washington Bivd.

Los Angeles, California 90022
(213) 685-5888 or

(213) 685-6802

TWX: 910-580-3152

Liberty Electronics Corp.
339 S. Isis Avenue
Inglewood, Callforma 90301
(213) 776-62

TWX: 910-328-61 68

Westates Electronics Corp.
20151 Bahama Street
Chatsworth, California 91311
(213) 341-4411

Western Radio & Television Supply Co.
1415 India Street

San Diego, California 92101

(714) 239-0361

Colorado

Kierulff Electronics Co., Inc.
10890 E. 47th Avenue
Denver, Colorado 80204
(303) 343-7090

TWX: 910-931-0169

Florida

Electronic Wholesalers, Inc.
9390 N.W. 27th Avenue
Miami, Florida 33147

(305) 696-1620

Telex: 5-1674

Electronic Wholesalers, Inc.
Orlando Division

345 Graham Avenue

P.O. Box 20214

Orlando, Florida 32814
(305) 841-1550

Telex: 56-4454

Gulf Electronics Corp.

P.O. Box 514

Miami Springs, Florida 33166
(305) 887-6541

TWX: 810-848-7641

Hllinois

Bodelle Company, Inc.
13803 School Street
Chicago, lllinois 60627
(312) 841-4088

(312) 468-1016
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DISTRIBUTORS (cont.)

Pace/Avnet Electronics
3901 Pace Court

Schiller Park, lllinois 60176
(312) 678-6310

TWX: 910-227-3565

Louisiana

Newark/New Orleans

100 Jefferson Highway

New Orleans, Louisiana 70121
(504) 834-9470

Maryland
Milgray/Washington, Inc.
5405 Lafayette Place
Hyattsville, Maryland 20781
(301) 864-1111

TWX: 710-826-1127

Technico, Inc.

1404 Bare Hills Road
Baltimore, Maryland 21209
(301) 828-6416

TWX: 710-252-1813

Massachusetts

DeMambro Electronics

1095 Commonwealth Avenue
Boston, Massachusetts 02215
(617) 787-1200

TWX: 710-330-6464

Milgray/New England, Inc.

79 Terrace Hall Avenue
Burlington, Massachusetts 01803
(617) 272-6800

TWX: 710-332-6508

Schley Electronics

36 Arlington Street

Watertown, Massachusetts 02172
(617) 924-1500

Michigan

Northland Electronics
24001 Southfield Road
Southfield, Michigan 48075

Minnesota

Industrial Components, Inc.
4004 W. 78th Street
Minneapolis, Minnesota 55431
(612) 927-9991

Missouri

Hall-Mark Electronics
6100 Madison Avenue
St. Louis, Missouri 63134
(314) 521-3800

TWX: 910-760-1630

New Jersey

Angus, Inc.

P.O. Box 126

Moorestown, New Jersey 08057
(609) 235-1900

TWX: 710-897-0829

Sterling Electronics, Inc.

774 Pfeiffer Boulevard

Perth Amboy, New Jersey 08861
(201) 442-8000

TWX: 710-998-0875

New Mexico

Kierulff Electronics Co., Inc.
2524 Baylor Dr. S.E.

P.O. Box 9107 AMF
Albuquerque, New Mexico 87119
(505) 247-1055

TWX: 910-989-1693

AMELCO OFFICES

New York

Federal Electronics

Vestal Parkway, P.O. Box 1208
Binghamton, New York 13902
(607) 748-8211

TWX: 510-252-0893

Milgray Electronics, Inc.
160 Varick Street

New York, New York 10013
(212) 989-1600

(212) 924-3000 (Purchasing)

Semiconductor Concepts, Inc.
195 Engineers Road

Hauppauge, L.1., New York 11787
(516) 273-1234

TWX: 510-227-6232

Lafayette Industrial Electronics
165-08 Liberty Avenue
Jamaica, New York 11433

(212) 658-5050

(212) 658-4578 (Night Line)
Summit Distributors, Inc.

916 Main Street

Buffalo, New York 14209

(716) 884-3450

(716) 546-8608

North Carolina

Pyttronic Industries, Inc.
Gateway Plaza - 2415C
Crabtree Boulevard

Raleigh, North Carolina 27604
(919) 883-7552

Ohio

Electronic Marketing Corp.
814 W. Third Avenue
Columbus, Ohio 43212
(614) 299-4161

TWX: 810-482-1621

Pennsylvania
Milgray/Delaware Valley
2532 N. Broad Strest
Philadelphia, Penna. 19132
(215) 228-2000

Texas

Hall-Mark Electronics Corp.
8000 Westglen

Houston, Texas 77042

(713) 781-0011

TWX: 910-881-2711

Solid State Electronics
2643 Manana, P.0O. Box 20299
Dallas, Texas 75220

(214) 352-2601

TWX: 910-861-4394

Washington

Radar Electric Company

168 Western Avenue West
Seattle, Washington 98119
(206) 282-2511

Liberty Electronics/Northwest
5305 Second Avenue South
Seattle, Washington 98108
(206) 763-8200

TWX: 910-444-1379

FOREIGN

Amelco Semiconductor
Don Cavallo

56 Schone Aussicht
Wiesbaden, Germany 6200

Australia

Austronic Engineering Labs.
452 Victoria St.

Brunswick, 3056, Australia
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Austria

Omni Ray AG
Mollargasse 54
Vienna VI, Austria

Canada

Lake Engineering

123 Manvile Road
Scarborough, Ontario, Canada

Denmark

A/S Nordisk Elektronik
Danasvej 2

Copenhagen V, Denmark

England

Souriau Lectropon, Ltd.

Kinbex House, Wellington St.
Slough, Buckinghamshire, England

France

Technique et Produits
Cite des Bruyeres
Rue Carle Vernet

92 - Sevres, France

Holland, Belgium, Luxemburg
Uni-Office N.V.

P.O. Box 1122

Rotterdam, Holland

India

Continental Device India Ltd.
Plant: 14/5 Mathura Rd.
Faridabad Haryana, India

Israel

STG International Ltd.
52 Nachlat Benyamin St.
P.O. Box 1276

Tel Aviv, Israel

Italy

Sisram S.N.C.
Corso Matteotti 55
Torino, ltaly

Japan

Hakuto Co., Ltd.
Foreign Division

P.O. Box 25

Tokyo Central, Japan

Norway

Nordisk Elektronik A/S
Elkemhuset, Middelthunsgate 27
Oslo 3, Norway

Sweden

Nordisk Elektronik AB
Postfack, Stureplan 3
Stockholm 7, Sweden

Switzerland
Omni Ray AG
Dufourstrasse 56, Zurich, Switzerland

West Germany

Omni Ray GMBH

Postfach 75

D4051 Breyell, West Germany
Omni Ray GMBH
Nymphenburgerstr. 164

8 Munich 19, West Germany

United States

Machine & Products

52 Wall St.

New York, New York 10005

For sales in other
countries contact:

Export Manager

Amelco Semiconductor
1300 Terra Bella Ave.
Mountain View, Calif. 94040




DEFINITION OF SYMBOLS AND TERMS

*

Contact local representative for latest information

NPN Silicon Planar Transistor, N-Polarity
PNP Silicon Planar Transistor, P-Polarity
DNPN Dual NPN Transistor
DPNP Dual PNP Transistor
PFET Silicon Planar Junction Field Effect Transistor,
P-Channel
NFET Silicon Planar Junction Field Effect Transistor,
N-Channel
DNFET Dual N-Channel Field Effect Transistor
DPFET Dual P-Channel Field Effect Transistor
DMNPN Dual Monolithic NPN Transistor
MDDNPN  Monolithic Dual Darlington NPN Transistor
MDPFET Monolithic Dual P-Channel Field Effect Transistor
HNIL High Noise Immunity Logic
TTL Transistor-Transistor Logic
DTL Diode Transistor Logic
ULP Ultra Low Power
Device Part No. Type Description Sheet No.
TRANSISTORS
2N718 NPN General Purpose *
2N718A NPN General Purpose *
JAN-2N718A NPN General Purpose *
JAN-TX-2N718A NPN General Purpose *
2N720 NPN General Purpose *
2N760 NPN General Purpose 1101
2N760A NPN General Purpose 1101
2N869 PNP General Purpose 1601
2N910 NPN General Purpose *
JAN-2N910 NPN General Purpose ®
2N911 NPN General Purpose *
2N915 NPN RF/IF Amplifier 1501
2N915A NPN RF/IF Amplifier 1501
2N916 NPN RF/IF Amplifier 1502
JAN-2N916 NPN RF/IF Amplifier 1502
2N916A NPN RF/IF Amplifier 1502
2N916B NPN RF/IF Amplifier 1502
2N917 NPN RF/IF Amplifier *
2N918 NPN RF/IF Amplifier 1503
JAN-2N918 NPN RF/IF Amplifier 1503
JAN-TX-2N918 NPN RF/IF Amplifier 1503
2N929 NPN General Purpose 1102
JAN-2N929 NPN General Purpose 1102
JAN-TX-2N929 NPN General Purpose 1102
2N929A NPN General Purpose 1102
2N930 NPN General Purpose 1102
JAN-2N930 NPN General Purpose 1102
JAN-TX-2N930 NPN General Purpose 1102
2N930A NPN General Purpose 1102
2N930B NPN General Purpose 1102
2N995 PNP General Purpose 1602
2N998 DNPN General Purpose *
2N1613 NPN General Purpose ®
JAN-2N1613 NPN General Purpose ®
JAN-TX-2N1613 NPN General Purpose ®
2N1711 NPN General Purpose *
2N2060 DNPN General Purpose *
JAN-2N2060 DNPN General Purpose *
JAN-TX-2N2060 DNPN General Purpose ®
2N2060A DNPN General Purpose *
2N2192 NPN Medium Power 1301
2N2192A NPN Medium Power 1301
2N2192B NPN Medium Power 1301

Device Part No. Type Description Sheet No.
2N2193 NPN Medium Power 1301
2N2193A NPN Medium Power 1301
2N2193B NPN Medium Power 1301
2N2194 NPN Medium Power 1301
2N2194A NPN Medium Power 1301
2N2194B NPN Medium Power 1301
2N2195 NPN Medium Power 1301
2N2195A NPN Medium Power 1301
2N2195B NPN Medium Power 1301
2N2217 NPN Medium Power 1302
2N2218 NPN Medium Power 1302
JAN-2N2218 NPN Medium Power 1302
JAN-TX-2N2218 NPN Medium Power 1302
2N2218A NPN Medium Power 1303
JAN-2N2218A NPN Medium Power 1303
JAN-TX-2N2218A  NPN Medium Power 1303
2N2219 NPN Medium Power 1302
JAN-2N2219 NPN Medium Power 1302
JAN-TX-2N2219 NPN Medium Power 1302
2N2219A NPN Medium Power 1303
JAN-2N2219A NPN Medium Power 1303
JAN-TX-2N2219A NPN Medium Power 1303
2N2220 NPN Medium Power 1302
2N2221 NPN Medium Power 1302
JAN-2N2221 NPN Medium Power 1302
JAN-TX-2N2221 NPN Medium Power 1302
2N2221A NPN Medium Power 1303
JAN-2N2221A NPN Medium Power 1303
JAN-TX-2N2221A  NPN Medium Power 1303
2N2222 NPN Medium Power 1302
JAN-2N2222 NPN Medium Power 1302
JAN-TX-2N2222 NPN Medium Power 1302
2N2222A NPN Medium Power 1303
JAN-2N2222A NPN Medium Power 1303
JAN-TX-2N2222A  NPN Medium Power 1303
2N2222B NPN Medium Power 1304
2N2223 DNPN Medium Power 2301
2N2223A DNPN Medium Power 2301
2N2243 NPN Medium Power 1305
2N2243A NPN Medium Power 1305
2N2297 NPN Medium Power 1306
2N2368 NPN RF/IF Amplifier *
2N2369 NPN RF/IF Amplifier ®
2N2369A NPN RF/IF Amplifier 1504
2N2453 DNPN General Purpose 2101
2N2453A DNPN General Purpose 2101
2N2481 NPN RF/IF Amplifier *
2N2483 NPN General Purpose 1103
2N2484 NPN General Purpose 1103
2N2484A NPN General Purpose 1103
2N2509 NPN General Purpose 1104
2N2510 NPN General Purpose 1104
2N2511 NPN General Purpose 1104
2N2586 NPN General Purpose 1105
2N2601 PNP General Purpose 1603
2N2602 PNP General Purpose 1603
2N2603 PNP General Purpose 1603
2N2604 PNP General Purpose 160¢
2N2605 PNP General Purpose 1604
2N2616 NPN RF/IF Amplifier 1505




Device Part No. Type Description Sheet No.
2N2639 DNPN General Purpose 2102
2N2640 DNPN General Purpose 2102
2N2641 DNPN General Purpose 2102
2N2642 DNPN General Purpose 2102
2N2643 DNPN General Purpose 2102
2N2644 DNPN General Purpose 2102
2N2708 NPN RF/IF Amplifier 1506
JAN-2N2708 NPN RF/IF Amplifier 1506
2N2720 DNPN General Purpose 2103
2N2721 DNPN General Purpose 2103
2N2722 DNPN General Purpose 2103
2N2729 NPN RF/IF Amplifier 1505
2N286% NPN RF/IF Amplifier 1507
2N2903 DNPN General Purpose *
2N2903A DNPN General Purpose *
2N2904 PNP Medium Power 1801
JAN-2N2904 PNP Medium Power 1801
JAN-TX-2N2904 PNP Medium Power 1801
2N2904A PNP Medium Power 1801
JAN-2N2904A PNP Medium Power 1801
JAN-TX-2N2904A PNP Medium Power 1801
2N2905 PNP Medium Power 1801
JAN-2N2905 PNP Medium Power 1801
JAN-TX-2N2905 PNP Medium Power 1801
2N2905A PNP Medium Power 1801
JAN-2N2905A PNP Medium Power 1801
JAN-TX-2N2905A PNP Medium Power 1801
2N2906 PNP Medium Power 1801
JAN-2N2906 PNP Medium Power 1801
JAN-TX-2N2906 PNP Medium Power 1801
2N2906A PNP Medium Power 1801
JAN-2N2906A PNP Medium Power 1801
JAN-TX-2N2906A PNP Medium Power 1801
2N2907 PNP Medium Power 1801
JAN-2N2907 PNP Medium Power 1801
JAN-TX-2N2907 PNP Medium Power 1801
2N2907A PNP Medium Power 1801
JAN-2N2907A PNP Medium Power 1801
JAN-TX-2N2907A  PNP Medium Power 1801
2N2913 DNPN General Purpose 2104
2N2914 DNPN General Purpose 2104
2N2915 DNPN General Purpose 2104
2N2915A DNPN General Purpose 2104
2N2916 DNPN General Purpose 2104
2N2916A DNPN General Purpose 2104
2N2917 DNPN General Purpose 2104
2N2918 DNPN General Purpose 2104
2N2919 DNPN General Purpose 2104
JAN-2N2919 DNPN General Purpose 2104
JAN-TX-2N2919 DNPN General Purpose 2104
2N2919A DNPN General Purpose 2104
2N2920 DNPN General Purpose 2104
JAN-2N2920 DNPN General Purpose 2104
JAN-TX-2N2920 DNPN General Purpose 2104
2N2920A DNPN General Purpose 2104
2N2972 DNPN General Purpose 2105
2N2973 DNPN General Purpose 2105
2N2974 DNPN General Purpose 2105
2N2975 DNPN General Purpose 2105
2N2976 DNPN General Purpose 2105

Device Part No. Type Description Sheet No.
2N2977 DNPN General Purpose 2105
2N2978 DNPN General Purpose 2105
2N2979 DNPN General Purpose 2105
2N2980 DNPN General Purpose *
2N3117 NPN General Purpose 1106
2N3289 NPN RF/IF Amplifier 1508
2N3290 NPN RF/IF Amplifier 1508
2N3291 NPN RF/IF Amplifier 1509
2N3292 NPN RF/IF Amplifier 1509
2N3293 NPN RF/IF Amplifier 1509
2N3294 NPN RF/IF Amplifier 1509
2N3347 DPNP General Purpose 2601
2N3348 DPNP General Purpose 2601
2N3349 DPNP General Purpose 2601
2N3350 DPNP General Purpose 2601
2N3351 DPNP General Purpose 2601
2N3352 DPNP General Purpose 2601
2N3423 DNPN RF/IF Amplifier 2501
2N3424 DNPN RF/IF Amplifier 2501
2N 3680 DNPN General Purpose 2106
2N3800 DPNP General Purpose 2602
2N3801 DPNP General Purpose 2602
2N3802 DPNP General Purpose 2602
2N3803 DPNP General Purpose 2602
2N3804 DPNP General Purpose 2602
2N3805 DPNP General Purpose 2602
2N3806 DPNP General Purpose 2602
2N3807 DPNP General Purpose 2602
2N3808 DPNP General Purpose 2602
2N3809 DPNP General Purpose 2602
2N3810 DPNP General Purpose 2602
2N3811 DPNP General Purpose 2602
2N4015 DPNP General Purpose *
2N4016 DPNP General Purpose *
2N4017 DPNP General Purpose 2603
2N4018 DPNP General Purpose 2603
2N4019 DPNP General Purpose 2603
2N5079 NPN Medium Power 1307
2N5080 NPN Medium Power 1307
A1109 NPN General Purpose *
A1341 NPN General Purpose *
DL1009 DPNP General Purpose *
SA2206 DNPN General Purpose *
SA2253 DNPN General Purpose *
SA2664 MDDNPN  General Purpose *
SA2710 DMNPN Medium Power *
SA2711 DMNPN Medium Power *
SA2712 DMNPN Medium Power *
SA2713 DMNPN Medium Power *
SA2714 DMNPN Medium Power *
SA2715 DMNPN Medium Power *
SA2716 DMNPN Medium Power 2302
SA2717 DMNPN Medium Power 2302
SA2718 DMNPN Medium Power 2302
SA2719 DMNPN Medium Power *
SA2720 DMNPN Medium Power *
SA2721 DMNPN Medium Power *
SA2722 DMNPN Medium Power *
SA2723 DMNPN Medium Power *
SA2724 DMNPN Medium Power *




Device Part No. Type Description Sheet No.
SA2725 DMNPN Medium Power *
SA2726 DMNPN Medium Power *
SA2738 DMNPN Medium Power *
SA2739 DMNPN Medium Power *
FIELD EFFECT TRANSISTORS

2N2386 PFET Amplifier *
2N2497 PFET Amplifier *
2N2498 PFET Amplifier *
2N2499 PFET Amplifier *
2N2606 PFET Amplifier 3501
JAN-2N2606 PFET Amplifier 3501
2N2607 PFET Amplifier 3501
JAN-2N2607 PFET Amplifier 3501
2N2608 PFET Amplifier 3501
JAN-2N2608 PFET Amplifier 3501
2N2609 PFET Amplifier 3501
JAN-2N2609 PFET Amplifier 3501
2N2841 PFET Amplifier *
2N2842 PFET Amplifier *
2N2843 PFET Amplifier *
2N3066 NFET Amplifier *
2N3067 NFET Amplifier *
2N3068 NFET Amplifier *
2N3069 NFET Amplifier 3101
2N3070 NFET Amplifier 3101
2N3071 NFET Amplifier 3101
2N3329 PFET Amplifier *
2N3330 PFET Amplifier *
2N3331 PFET Amplifier *
2N3365 NFET Amplifier *
2N3366 NFET Amplifier *
2N3367 NFET Amplifier *
2N3368 NFET Amplifier 3101
2N3369 NFET Amplifier 3101
2N3370 NFET Amplifier 3101
2N3376 PFET Amplifier *
2N3380 PFET Amplifier *
2N3382 PFET Amplifier *
2N3386 PFET Amplifier *
2N3436 NFET Amplifier 3102
2N3437 NFET Amplifier 3102
2N3438 NFET Amplifier 3102
2N3452 NFET Amplifier 3103
2N3453 NFET Amplifier 3103
2N3454 NFET Amplifier 3103
2N3455 NFET Amplifier 3103
2N3456 NFET Amplifier 3103
2N3457 NFET Amplifier 3103
2N3458 NFET Amplifier 3102
2N3459 NFET Amplifier 3102
2N3460 NFET Amplifier 3102
2N3823 NFET Amplifier 3104
2N3921 DNFET Amplifier 4101
2N3922 DNFET Amplifier 4101
2N3934 DNFET Amplifier 4102
2N3935 DNFET Amplifier 4102
2N3966 NFET Amplifier 3105

Device Part No. Type Description Sheet No.
2N3967 NFET Amplifier 3105
2N3967A NFET Amplifier 3105
2N3968 NFET Amplifier 3105
2N3968A NFET Amplifier 3105
2N3969 NFET Amplifier 3105
2N3969A NFET Amplifier 3105
2N3970 NFET Switch 3301
2N3971 NFET Switch 3301
2N3972 NFET Switch 3301
2N4066 MDPFET  Amplifier 4501
2N4067 MDPFET  Amplifier 4501
2N4082 DNFET Amplifier 4102
2N4083 DNFET Amplifier 4102
2N4084 DNFET Amplifier 4101
2N4085 DNFET Amplifier 4101.
2N4091 NFET Switch 3302
2N4092 NFET Switch 3302
2N4093 NFET Switch 3302
2N4139 NFET Amplifier 3106
2N4223 NFET Amplifier 3107
2N4224 NFET Amplifier 3107
2N4302 NFET Amplifier 3108
2N4303 NFET Amplifier 3108
2N4304 NFET Amplifier 3108
2N4391 NFET Switch *
2N4392 NFET Switch *
2N4393 NFET Switch *
2N4416 NFET Amplifier 3109
2N4416A NFET Amplifier 3109
2N4856 NFET Switch 3303
2N4857 NFET Switch 3303
2N4858 NFET Switch 3303
2N4859 NFET Switch 3303
2N4860 NFET Switch 3303
2N4861 NFET Switch 3303
2N4881 NFET Amplifier 3110
2N4882 NFET Amplifier 3110
2N4883 NFET Amplifier 3110
2N4884 NFET Amplifier 3110
2N4885 NFET Amplifier 3110
2N4886 NFET Amplifier 3110
2N4977 NFET Switch 3304
2N4978 NFET Switch 3304
2N4979 NFET Switch 3304
2N5018 PFET Switch 3701
2N5019 PFET Switch 3701
2N5078 NFET Amplifier 3111
2N5163 NFET Amplifier 3112
2N5277 NFET Amplifier 3113
2N5278 NFET Amplifier 3113
2N5391 NFET Amplifier 3114
2N5392 NFET Amplifier 3114
2N5393 NFET Amplifier 3114
2N5394 NFET Amplifier 3114
2N5395 NFET Amplifier 3114
2N5396 NFET Amplifier 3114
2N5505 MDPFET  Amplifier 4502
2N5506 MDPFET  Amplifier 4502
2N5507 MDPFET  Amplifier 4502
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Device Part No. Type Description Sheet No.
2N5508 MDPFET  Amplifier 4502
2N5509 MDPFET  Amplifier 4502
2N5510 MDPFET  Amplifier 4503
2N5511 MDPFET  Amplifier 4503
2N5512 MDPFET  Amplifier 4503
2N5513 MDPFET  Amplifier 4503
2N5514 MDPFET  Amplifier 4503
P1027 PFET Amplifier .
P1028 PFET Amplifier o
P1029 PFET Amplifier *
P1069E PFET Amplifier 3502
P1086E PFET Switch 3702
P1087E PFET Switch 3702
SU2078 DNFET Amplifier *
SuU2079 DNFET Amplifier *
SU2080 DNFET Amplifier *
SuU2081 DNFET Amplifier *
SU2098 DNFET Amplifier 4103
SU2098A DNFET Amplifier 4104
SU2098B DNFET Amplifier 4104
SU2099 DNFET Amplifier 4103
SU2099A DNFET Amplifier 4104
u1277 NFET Amplifier *
u1278 NFET Amplifier *
u1279 NFET Amplifier *
u1280 NFET Amplifier *
u1281 NFET Amplifiet *
u1282 NFET Amplifier *
u1283 NFET Amplifier *
u1284 NFET Amplifier *
u1285 NFET Amplifier *
uU1286 NFET Amplifier *
U1325 NFET Amplifier *
uU1714 NFET Amplifier 3115
uU1715 NFET Amplifier 3116
U1837E NFET Amplifier 3117
U1897E NFET Switch 3305
U1898E NFET Switch 3305
U1899E NFET Switch 3305
U1994E NFET Amplifier 3118
U2047E NFET Amplifier 3119

DIGITAL MICROCIRCUITS

301
302
303
31
312
321
322
323
324
325
326
331
341

- 342

361
362

HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL
HNIL

Dual 5 Input Buffer
Quad 2 Input Power Gate
Quad 2 Input Buffer
RST-JK Flip-Flop

Dual JK Flip-Flop

Quad 2 Input Gate

Dual 5 Input Gate

Quad 2 Input Gate
Quad 2 Input Gate

Dual 2, Dual 3 Input Gate
Dual 2, Dual 3 Input Gate
Dual 5 Input Expander
Dual Exclusive-Or

Dual One Shot

Dual Input Interface
Dual Output Interface

5002
5003
5004
5005
5006
5007
5008
5009
5010
5011
5012
5013
5014
5015
5016
5017

Device Part No. Type Description Sheet No.

370 HNIL Quad D Flip-Flop 5018
37 HNIL Decade Counter 5019
372 HNIL Hexidecimal Counter 5019
380 HNIL BCD to Decade Decoder 5020
500 TTL Dual 4 Input Gate 5201
501 TTL Quad 2 Input Gate 5202
503 TTL Triple 3 Input Gate 5204
504 TTL Dual 4 Input Gate 5202
505 TTL Quad 2 Input Gate 5203
507 TTL Triple 3 Input Gate 5504
508 TTL Dual 4 Input Nand/Nor Gate 5505
509 TTL JK Flip-Flop 5506
510 TTL Dual 3 Input Gate *
510 TTL Dual 3 Input Gate *
511 TTL Dual 3 Input Gate *
512 TTL JK Flip-Flop *
513 TTL Dual 4 Input Gate *
525 ULP Quad 2 Input Gate 5212
526 ULP Dual 4 input Gate 5212
527 ULP Dual 3 Input Gate 5212
528 ULP Dual 3 Input Gate 5212
529 ULP JK Flip-Flop 5212
530 TTL Dual 4 Input Gate 5202
531 TTL Quad 2 Input Gate 5203
533 TTL Triple 3 Input Gate 5204
534 TTL Dual 4 Input Gate 5202
535 TTL Quad 2 Input Gate 5202
537 TTL Triple 3 Input Gate 5204
538 TTL Dual 4 Input Nand/Nor Gate 5205
539 TTL JK Flip-Flop 5206
540 TTL Dual 4 Input Buffer 5207
541 TTL Dual 4 Input Buffer 5207
543 TTL Dual 4 Input Gate 5208
544 TTL Dual 4 Input Gate 5208
547 TTL Dual 4 Input Power Gate 5209
548 TTL Dual 4 Input Power Gate 5209
570 TTL Dual 4 Input Gate 5202
571 TTL Quad 2 Input Gate 5202
573 TTL Triple 3 Input Gate 5204
574 TTL Dual 4 Input Gate 5202
575 TTL Quad 2 Input Gate 5203
577 TTL Triple 3 Input Gate 5204
578 TTL Dual 4 Input Nand/Nor Gate 5205
579 TTL JK Flip-Flop 5206
580 TTL Dual 4 Input Buffer 5210
583 TTL Dual 4 Input Gate 5209
584 TTL Dual 4 Input Gate 5209
587 TTL Dual 4 Input Buffer 5210
6040 DTL (LPDTML 9040) 5301
6041 DTL (LPDTML 9041) 5301
6042 DTL (LPDTML 9042) 5301
6044 DTL (LPDTML 9044) 5301
6046 DTL (LPDTML 9046) 5301
6047 DTL (LPDTML 9047) 5301
LINEAR MICROCIRCUITS

709 Monolithic Operational Amplifier 6001
710 Monolithic Operational Amplifier 6002
711 Monolithic Operational Amplifier 6003




Device Part No. Type Description Sheet No. Device Part No. Type Description Sheet No.
41 Monolithic Operational Amplifier 6004 911 Monolithic RF/IF Amplifier 6203
747 Dual Operational Amplifier . 6005

800 Monolithic Operational Amplifier 6101 HYBRID MICROCIRCUITS

801 Monolithic Operational Amplifier 6101 2001 Hybrid High Voltage/Current Driver 7001
805 Monolithic Operational Amplifier 6102 2107 Hybrid SPST FET Analog Switch 7101
806 Monolithic Operational Amplifier 6102 2110 Hybrid SPST FET Analog Switch 7101
807 Monolithic Operational Amplifier 6102 2114 Hybrid SPDT FET Analog Switch 7102
808 Monolithic Operational Amplifier 6102 2126 Hybrid SPDT FET Analog Switch 7103
809 Monolithic Operational Amplifier 6103 2128 Hybrid Quad SPST FET Analog Sw. 7104
810 Dual Operational Amplifier 6104 2404 Hybrid Operational Amplifier 7401
811 Monolithic Operational Amplifier 6105 2405 Hybrid Operational Amplifier 7401
813 Monolithic Operational Amplifier 6106 2709 Hybrid Operational Amplifier b
819 Monolithic Operational Amplifier 6107 2741 Hybrid Operational Amplifier 7701
831 Monolithic Differential Amplifier 6108 2802 Hybrid Voltage Regulator 7801
841 Monolithic Operational Amplifier 6109 2803 Hybrid Voltage Regulator 7801
901 Monolithic Video Amplifier 6201 2809 Hybrid Operational Amplifier 7802
903 Monolithic VHF Ampilfier 6202

PRODUCT SUMMARY CATEGORY INDEX

Injection Transistors

N.P.N. General Purpose Transistors
P.N.P. General Purpose Transistors
N.P.N. Medium Power Transistors
P.N.P. Medium Power Transistors
N.P.N, Switching Transistors

P.N.P. Switching Transistors
N.P.N. RF/IF Transistors

P.N.P. RF/IF Transistors

Dual N.P.N.

Dual P.N.P.

Military Types

Field Effect Transistors

N Channel General Purpose FET
Low Noise N Channel FET

P Channel General Purpose FET
Epoxy N Channel FET

Epoxy P Channel FET

High Frequency N Channel FET
Low Capacitance N Channel FET
High-Gain N Channel FET

Low Ron P Channel FET

Low Ron N Channel FET

High Voltage N Channel FET
Ultra Low Leakage N Channel FET
Small Signal P Channel FET

Dual FET

Monolithic P Channel Dual FET

Linear Microcircuits

Military Grade Operational Amplifiers
Industrial Grade Operational Amplifiers
Other Linéar Circuits

Definition of Terms

Digital Microcircuits

High Noise Immunity Logic (HNIL)

Interface Circuits

Transistor-Transistor Logic (TTL) 500 Series

Hybrids
High Voltage/Current Driver
FET Analog Switches
FET Input Operational Amplifiers
Voltage Regulators
8

24-25
24-25

26

27
27
28

29
29-30

31




NPN GENERAL PURPOSE

Vege” he,” lcgo

OR @ 1KHz o

Veeo Veso  Viso OR Ve Veesan  leso lego 150 C Cu Cip fr NF

Vv Vv \ hee v \ nA nA KA pf pf MHz db PACKAGE

TYPENO. min min min  min  max max  max max max max max max min max TYPE BASE

2N718 *40 60 5 40 120 1.5 13 1.0 100 35 50 TO-18 3L
2N718A *50 75 7 40 120 1.5 1.3 10 10 10 25 80 70 TO-18 3L
2N720 *80 120 5 40 120 5.0 13 2.0K 200 20 50 TO-18 3L
2N760 45 45 8 "76 333 1.0 1.0 200 10 8 50 TO-18 3L
2N760A 60 60 8 *76 333 1.0 1.1 100 10 8 50 TO-18 3L
2N910 60 100 7 *80 200 0.4 0.8 25 25 15 15 85 60 TO-18 3L
2N911 60 100 7 *40 100 0.4 0.8 25 25 15 15 85 50 TO-18 3L
2N929 45 5 40 120 1.0 10 8 30 4 TO-18 3L
2N929A 45 60 6 40 120 05 0.9 2 2 2 6 45 4 TO-18 3L
2N930 45 5 100 300 1.0 10 8 30 4 TO-18 3L
2N930A 45 60 6 100 300 0.5 0.9 2 2 2 6 45 3 TO-18 3L
2N930B 45 60 6 100 300 0.5 0.9 2 2 2 6 45 3 TO-18 3L
2N1613 *50 75 7 40 120 1.5 1.3 10 10 10 25 80 60 TO-5 3L
2N1711 *50 75 7 100 300 1.5 1.3 5 10 10 25 80 70 TO-5 3L
2N2192 40 60 5 100 .35 50 10 20 50 TO-5 3L
2N2192A 40 60 5 100 .25 50 10 20 50 TO-5 3L
2N2192B 40 60 5 100 18 50 10 20 50 TO-5 3L
2N2193 50 80 8 40 .35 50 10 20 50 TO-5 3L
2N2193A 50 80 8 40 .25 50 10 20 50 TO-5 3L
2N2193B 50 80 8 40 18 50 10 20 50 TO-5 3L
2N2194 40 60 5 20 .35 50 10 20 50 TO-5 3L
2N2194A 40 60 5 20 .25 50 10 20 50 TO-5 3L
2N2194B 40 60 5 20 18 50 10 20 50 TO-5 3L
2N2195 25 45 5 20 .35 100 100 20 50 TO-5 3L
2N2195A 25 45 5 20 .25 100 100 20 50 TO-5 3L
2N21958 25 45 5 20 18 100 100 20 50 TO-5 3L
2N2217 30 60 5 20 0.4 10 10 8 250 TO-5 3L
2N2218 30 60 5 40 0.4 10 10 8 250 TO-5 3L
2N2218A 40 75 6 40 0.3 10 10 8 25 250 TO-5 3L
2N2219 30 60 5 100 0.4 10 10 8 250 TO-5 3L
2N2219A 40 75 6 100 0.3 10 10 8 25 300 TO-5 3L
2N2220 30 60 5 20 0.4 10 10 8 250 TO-18 3L
2N2221 30 60 5 40 0.4 10 10 8 250 TO-18 3L
2N2221A 40 75 6 40 0.3 10 10 8 25 250 TO-18 3L
2N2222 30 60 5 100 0.4 10 10 8 250 TO-18 3L
2N2222A 40 75 6 100 0.3 10 10 8 25 300 TO-18 3L
2N2222B 40 75 6 100 0.2 10 10 8 25 300 4 TO-18 3L



TYPE NO.

2N2243
2N2243A
2N2297
2N2483
2N2484
2N2484A
2N2509
2N2510
2N2511
2N2586
2N2865
2N3117
2N5079
2N5080
A1109
A1341

2N869
2N995
2N2601
2N2602
2N2603
2N2604
2N2605
2N2904
2N2904A
2N2905
2N2905A
2N2906
2N2906A
2N2907
2N2907A

Ve
Veeo  Veso
\" v
min min
120
120
35 80
60 60
60 60
60 60
80 125
65 100
50 80
45 60
13 25
60 60
30 60
30 60
45
75
18 25
15 20
60 60
60 60
60 60
45 —60
45 —60
40 60
60 60
40 60
60 60
40 60
60 60
40 60
60 60

NPN GENERAL PURPOSE (Cont.)

he” lcso
Veso e ;gHz Vet Veesan  lso  leso 150°C
v hee v v nA nA A
min min max max max max max max
7 40 120 0.35 50 10 15
7 40 120 0.25 50 10 15
7 40 120 1.6 10 10 10
6 40 120 0.35 10 10 10
6 100 500 0.35 10 10 10
6 100 500 035 0.7 10 10 10
7 25 1.0 0.9 2 5 10
7 75 1.0 0.9 2 5 10
7 120 1.0 0.9 2 5 10
6 120 360 05 09 2 2
3 20 200 0.4 1.0 10 1.0
6 250 500 0.35 10 10 10
5 100 300 0.2 1.0 10 10 10
5 200 500 0.2 1.0 10 10 *10
5 70 0.6 0.9 100
5 50 1.2 1.2 10
PNP GENERAL PURPOSE
5 20 120 1.0 1.0 10 25
4 35 140 0.2 0.95 10K 50 25
6 12.5 0.5 0.9 5 25 25
6 25 0.5 09 5 25 25
6 50 0.7 0.9 5 25 25
-6 40 120 0.5 0.9 -2 10
-6 100 300 0.5 0.9 -2 10
5 20 0.4 13 20 20
5 40 0.4 13 10 10
5 35 0.4 13 20 20
5 75 0.4 1.3 10 10
5 20 0.4 13 20 20
5 40 0.4 13 10 10
5 35 0.4 13 20 20
5 75 0.4 13 10 10

10

Cob
pf
max

15

-
o ©

@ 0 0 W ® W ™ 0w O O O O O

Co f
pf MHz
max min
60

6 60
6 60
6 60
10 45
10 45
10 45
45

600

6 60
30 400
30 400
40

40

11 100
1 100
20

40

60

30

30

30 200
30 200
30 200
30 200
30 200
30 200
30 200
30 200

NF

db PACKAGE
max TYPE BASE

o o

TO-5

TO-5

TO-5

TO-18
TO-18
TO-18
TO-18
TO-18
TO-18
TO-18
TO-18
TO-18
TO-18
TO-18
TO-18
TO-5

TO-18
TO-18
TO-46
TO-46
TO-46
TO-46
TO-46
TO-5

TO-5

TO-5

TO-5

TO-18
TO-18
TO-18
TO-18

3L
3L
3L
3L
3L
3L
3L
3L
3L
‘3L
4L
3L
3L
3L
3L
3L

3L
3L
3L
3L
3L
3L
3L
3L
3L
3L
3L
3L
3L
3L
3L



TYPE NO. min

2N2192
2N2192A
2N2192B
2N2193
2N2193A
2N2193B
2N2194
2N2194A
2N2194B
2N2195
2N2195A
2N2195B
2N2217
2N2218
2N2218A
2N2219
2N2219A
2N2220
2N2221
2N2221A
2N2222
2N2222A
2N2222B
2N2243
2N2243A
2N2297

2N2904
2N2904A
2N2905
2N2905A
2N2906
2N2906A
2N2907
2N2907A

VCEO

v

40
40
40
50
50
50
40
40
40
25
25
25
30
30
40
30
40
30
30
40
30
40
40

35

40
60
40
60
40
60
40
60

VCBO VEBO

v

min  min

60
60
60
80
80
80
60
60
60
45
45
45
60
60
75
60
75
60
60
75
60
75
75
120
120
80

60
60
60
60
60
60
60
60

\'

N NN GO OO0 0Ol

a 0O 000 ;g

min

100
100
100
40
40
40
20
20
20
20
20
20
20
40
30
100
100
20
40
40
100
100
100
40
40
40

20
40
35
75
20
40
35
75

VCE(saH

\Y
max

0.35
0.25
0.18
0.35
0.25
0.18
0.35
0.25
0.18
0.35
0.25
0.18
0.4
0.4
0.3
0.4
0.3
0.4
0.4
0.3
0.4
0.3
0.2
0.35
0.25

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

NPN MEDIUM POWER TRANSISTORS

leso
nA

max

10
10
10
10
10
10
10
10
10
100
100
100
10
10
10
10
10
10
10
10
10
10
10
10
10
10

leso
nA

max

50
50
50
50
50
50
50
50
50
100
100
100
10
10
10
10
10
10
10
10
10
10
10
50
50
10

Cob
pf
max

[AS TN T S T L R S T 3 T A T S T 3 S S T\ T\ )
O O O 0O OO0 OO0 o o o o

—_
g 0 O O O O O 0 0 ™ O ™

-
nNnoo

Cib
pf
max

25

25

25

25
25

hfe
1 KHz
min

50

75

50

75

75
25
25

hie
Q

max

60
60

60

60
60

60

PNP MEDIUM POWER TRANSISTORS

20
10
20
10
20
10
20
10

® O O O O ™ ™ o

1

30
30
30
30
30
30
30
30

f;

MHz nsec nsec nsec
min

50
50
50
50
50
50
50
50
50
50
50
50
250
250
250
250
300
250
250
250
250
300
300

T, = 2.1 nsec

60

200
200
200
200
200
200
200
200

t

r

min

70
70
70
70
70
70
70
70
70

40
40
40
40
40
40
40
40

t

S

max max
150 50
150 50
150 50
150 50
150 50
150 50
150 50
150 50
150 50
80 30
80 30
80 30
80 30
80 30
80 30
80 30
80 30

t

PACKAGE
TYPE BASE
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-5 3L
TO-5 3L
TO-5 3L

TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L



TYPE NO.

2N2192

2N2192A
2N2192B
2N2193

2N2193A
2N2193B
2N2194

2N2194A
2N2194B
2N2218A
2N2219A
2N2221A
2N2222A
2N2222B
2N2368

2N2369

2N2369A

2N2904
2N2904A
2N2905
2N2905A
2N2906
2N2906A
2N2907
2N2907A

VVEO

v

min

40
40
40
50
50
50
40
40
40
40
40
40
40
40
15
15
15

40
60
40
60
40
60
40
60

VURO

min

60
60
60
80
80
80
60
60
60
75
75
75
75
75
40
40
40

60
60
60
60
60
60
60
60

Vero
min

5.0
5.0
5.0
8.0
8.0
8.0
5.0
5.0
5.0
6.0
6.0
6.0
6.0
6.0
45
4.5
4.5

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

NPN SWITCHING TRANSISTORS

VCE(sae) lcko Cen C. f.
hee \" nA pf pf MHz
min max max max max min

100 0.35 10 20 50
100 0.25 10 20 50
100 0.18 10 20 50
40 0.35 10 20 50
40 0.25 10 20 50
40 0.18 10 20 50
20 0.35 10 20 50
20 0.25 10 20 50
20 0.18 10 20 50
40 0.30 10 8.0 25 250
100 0.30 10 8.0 25 300
40 0.30 10 8.0 25 250
100 0.30 10 8.0 25 300
100 0.20 10 8.0 25 300
20 0.25 400 4.0 400
40 0.25 4.0 500
40 0.20 4.0 500

PNP SWITCHING TRANSISTORS

20 0.40 20 80 30 200
40 0.40 10 80 30 200
35 0.40 20 80 30 200
75 0.40 10 8.0 30 200
20 0.40 20 80 30 200
40 0.40 10 8.0 30 200
35 0.40 20 80 30 200
75 0.40 10 80 30 200

12

nsec
max

70
70
70
70
70
70
70
70
70
25
25
25
25
25
12t
121,
12t

40
40
40
40
40
40
40
40

nsec
max

150
150
150
150
150
150
150
150
150
225
225
225
225
225

10

13

13

80
80
80
80
80
80
80
80

t?'
nsec
max

50
50
50
50
50
50
50
50
50
60
60
60
60
60
151t,..
18 tof:’
18 tof(

30
30
30
30
30
30
30
30

PACKAGE
TYPE BASE
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-18 3L
TO-18 3L
TO-18 3L
To-18 3L



Pt

Vero
\'

TYPE NO. min

2N915 50
2N915A 50
2N916 25
2N916A 25
2N9168B 30
2N917 15
2N918 15
2N2368 15
2N2369 15
2N2369A 15
2N2481 15
2N2616 15
2N2708 20
2N2729 15
2N2865 13
2N3289 15
2N3290 15
2N3291 25
2N3292 25
2N3293 20
2N3294 20
2N5079 30
2N5080 30
2N869 18
2N995 15

2N2905A 60
2N2907A 60

VCBO

min

70
70
45
45
60
30
30
40
40
40
40
30
35
30
25
30
30
25
25
20
20
60
60

25
20
60
60

Veso

min

5.0
5.0
5.0
5.0
5.0
3.0
3.0
4.5
4.5
4.5
5.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
5.0
5.0

5.0
4.0
5.0
5.0

min

50
50
50
50
50
20
20
20
40
40
40
20
30
20
20
10
10
10
10
10
10
100
200

20
35
75
75

NPN RF/IF TRANSISTORS

VCE(sat)
v

max

1.0

0.20
0.50
0.50
0.20
0.50
0.40
0.25
0.25
0.20
0.25
0.40

0.40
0.40
0.40
0.40

0.20
0.20

| «
EBO

lcso
nA

max

10
2.0
10
10
2.0
1.0
10
400
400
400

1.0
10
1.0
10
10
10
100*
100*
100*
100"
10
10

lcso

150°C C,,
eA pf
max max
10 35
3.0 3.0
10 6.0
10 6.0
30 30
0.1 3.0
1.0 3.0
30 4.0
30 4.0
30 4.0
30 5.0
1.0 2.8
10 1.5
1.0 2.8
1.0 2.5
3.0 1.5
3.0 1.5

2.0
2.0
2.0
2.0
10 7.0
10 7.0

PNP RF/IF TRANSISTORS

1.0

0.20
0.40
0.40

10
5.0

10

10

13

25
25
10
10

9.0
10

8.0

8.0

pf
max

10
5.0

10

10
5.0
1.6
2.0

7.0
2.0

2.0

30
30

11
1
30
30

MHz
min

250
500
300
300
500
500
600
400
500
500
300
600
700
600
600
300
300
250
250
250
250
400
400

100
100
200
200

15

15
22
15
16.5
17
17
16
16

14

10
30

30

30
40

PACKAGE
TYPE BASE
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 4L
TO-18 4L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 4L
TO-46 3L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-5 3L
TO-18 3L



NPN TRANSISTORS DUAL ASSEMBLIES

AVg(1-2)
Veeo Veso Vero Pee, Vorsen  Voeon  Vee(1-2) AT
Vv v v hee Nee, \" \ mV uVv/°C

TYPE NO. min min min min max min max max max max max
2N998 60 100 15 1600 8000 1.2 1.8
2N2060 60 100 7 40 120 0.9 1.0 1.2 0.9 5 10
2N2060A 60 100 7 40 120 0.9 1.0 0.6 0.9 3 5
2N2223 60 100 7 25 150 0.8 1.0 1.2 0.9 15 25
2N2223A 60 100 7 25 150 0.9 1.0 1.2 0.9 5 25
2N2453 30 60 7 150 600 0.9 1.0 1.0 0.9 3 10
2N2453A 50 80 7 150 600 0.9 1.0 1.0 0.9 3 5
2N2480 40 75 5 20 0.8 1.0 1.3 1.0 10 15
2N2639 45 45 5 65 0.9 1.0 1.0 1.0 5 10
2N2640 45 45 5 65 0.8 1.0 1.0 1.0 10 20
2N2641 45 45 5 65 1.0 1.0
2N2642 45 45 5 130 0.9 1.0 1.0 1.0 5 10
2N2643 45 45 5 130 0.8 1.0 1.0 1.0 10 20
2N2644 45 45 5 130 1.0 1.0
2N2720 60 80 6 35 0.9 1.0 1.0 0.85 5 10
2N2721 60 80 6 35 0.8 1.0 1.0 0.85 10 20
2N2722 45 45 5 100 0.9 1.0 1.0 0.85 5 10
2N2903 30 60 7 125 625 0.8 1.0 1.0 0.9 10 20
2N2903A 30 60 7 125 625 0.9 1.0 1.0 0.9 5 10
2N2913 45 45 6 150 0.35
2N2914 45 45 6 300 0.35
2N2915 45 45 6 150 0.9 1.0 0.35 3 10
2N2916 45 45 6 300 0.9 1.0 0.35 3 10
2N2917 45 45 6 150 0.8 1.0 0.35 5 20
2N2918 45 45 6 300 0.8 1.0 0.35 5 20
2N2919 60 60 6 150 0.9 1.0 0.35 3 10
2N2920 60 60 6 300 0.9 1.0 0.35 3 10
2N2972 45 45 6 150 0.35
2N2973 45 45 6 300 0.35
2N2974 45 45 6 150 0.9 1.0 0.35 3 10
2N2975 45 45 6 300 0.9 1.0 0.35 3 10
2N2976 45 45 6 150 0.8 1.0 0.35 5 20
2N2977 45 45 6 300 0.8 1.0 0.35 5 20
2N2978 60 60 6 150 0.9 1.0 0.35 3 10
2N2979 60 60 6 300 0.9 1.0 0.35 3 10
2N2980 60 100 7 40 120 0.9 1.0 1.2 0.9 3 10
2N3423 15 30 3 20 200 0.8 1.0 0.4 1.0 10 40
2N3424 15 30 3 20 200 0.9 1.0 0.4 1.0 5 20
2N3680 50 60 6 150 600 0.9 1.0 0.7 0.8 3 6
SA2253 40 25 0.7 1.0 20 30
SA2664 20 60 5 800 0.75 1.0 1.5 1.7 5 10
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lcso

leso leso  150°C Cob Cis I
nA nA pA pf pf MHz PACKAGE
max max max max max min REMARKS TYPE BASE TYPE NO.
10 10 15 30 50 Darlington TO-18 4L 2N998
2 2 10 15 85 60 Ditferential Amplifier TO-5 6L 2N2060
2 2 10 15 85 60 Differential Amplifier TO-5 6L 2N2060A
10 10 15 15 85 50 Differential Amplifier TO-5 6L 2N2223
10 10 15 15 85 50 Differential Amplifier TO-5 6L 2N2223A
2 5 10 8 10 60 Differential Amplifier TO-5 6L 2N2453
2 5 10 4 10 60 Differential Amplifier TO-5 6L 2N2453A
50 50 15 20 50 Differential Amplifier TO-5 6L 2N2480
10 10 10 8 80 Differential Amplifier TO-5 6L 2N2639
10 10 10 8 80 Differential Amplifier TO-5 6L 2N2640
10 10 10 8 80 Dual Transistor TO-5 6L 2N2641
10 10 10 8 80 Differential Amplifier TO-5 6L 2N2642
10 10 10 8 80 Differential Amplifier TO-5 6L 2N2643
10 10 10 8 80 Dual Transistor TO-5 6L 2N2644
10 10 10 6 80 Differential Amplifier TO-5 6L 2N2720
10 10 10 6 80 Differential Amplifier TO-5 6L 2N2721
1 1 1 . 6 100 Differential Amplifier TO-5 6L 2N2722
10 10 15 " 8 10 60 Differential Amplifier TO-5 6L 2N2903
10 10 15 8 10 60 Differential Amplifier TO-5 6L 2N2903A
2 10 10 6 60 Dual Transistor TO-5 6L 2N2913
2 10 10 6 60 Dual Transistor TO-5 6L 2N2914
2 10 10 6 60 Differential Amplifier TO-5 6L 2N2915
2 10 10 6 60 Differential Amplifier TO-5 6L 2N2916
2 10 10 6 60 Differential Amplifier TO-5 6L 2N2917
2 10 10 6 60 Differential Amplifier TO-5 6L 2N2918
2 2 10 6 60 Differential Amplifier TO-5 6L 2N2919
2 10 6 60 Differential Amplifier TO-5 6L 2N2920
2 10 10 6 60 Dual Transistor TO-18 6L 2N2972
2 10 10 6 60 Dual Transistor TO-18 6L 2N2973
2 10 10 6 60 Differential Amplifier TO-18 6L 2N2974
2 10 10 6 60 Differential Amplifier TO-18 6L 2N2975
2 10 10 6 60 Differential Amplifier TO-18 6L 2N2976
2 10 10 6 60 Differential Amplifier TO-18 6L 2N2977
2 2 10 6 60 Differential Amplifier TO-18 6L 2N2978
2 10 6 60 Differential Amplifier TO-18 6L 2N2979
2 2 10 8 30 60 Differential Amplifier TO-18 6L 2N2980
10 10 1 1.7 2 600 Hf, low noise mtchd pr. TO-5 6L 2N3423
10 10 1 1.7 2 600 Hf, low noise mtchd pr. TO-5 6L 2N3424
10 10 10 6 6 60 Matched Pr. TO-5 6L 2N3680
50 Differential Amplifier TO-5 6L SA2253
10 10 7 Monolithic Dual Darlington TO-5 8L SA2664
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TYPE NO.

2N3347
2N3348
2N3349
2N3350
2N3351
2N3352
2N3800
2N3801
2N3802
2N3803
2N3804
2N3805
2N3806
2N3807
2N3808
2N3809
2N3810
2N3811
2N4015
2N4016
2N4017
2N4018
2N4019

VCEO

v

min

45
45
45
45
45
45
60
60
60
60
60
60
60
60
60
60
60
60
60
60
80
60
45

Veso
v

min

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
80
60
45

Veso
v

min

0O O gy OO OO OO OO DO

PNP TRANSISTORS DUAL ASSEMBLIES

min

60

60

60
150
150
150
100
225
100
225
100
225
100
225
100
225
100
225
135
135
100
100
250

P

max

350
350
500
600
600

16

min

0.9
0.8
0.6
0.9
0.8
0.6

0.8
0.8
0.9
0.9

0.8
0.8
09
0.9
0.9
09

hFEI
hFEZ

AVje(1-2)
Vegsoh  Voean Vee(1-2) AT
v v mV  uV/°C
max max max  max  max
1.0 0.5 5 10
1.0 0.5 10 20
1.0 0.5 20 40
1.0 0.5 5 10
1.0 0.5 10 20
1.0 0.5 20 40
0.2 0.7
0.2 0.7
1.0 0.2 0.7 5 20
1.0 0.2 0.7 5 20
1.0 0.2 0.7 3 10
1.0 0.2 0.7 3 10
0.2 0.7
0.2 0.7
1.0 0.2 0.7 5 20
1.0 0.2 0.7 5 20
1.0 0.2 0.7 3 10
1.0 0.2 0.7 3 10
1.0 0.25 1.0 5 20
1.0 0.25 1.0 25 10
0.25 0.9
0.25 0.9
0.25 0.9



leso
nA

max

N DD NDNNDN

20
20
20
20
20
20
20
20
20
20
20
20
100
100
10
10
10

leso
nA

max

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

leso
150°C
uA
max

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Cob
pf
max

D OO PO DDA DS LE LS DD DD DLEOOODODODOOOD

Ci,
pf
max

® O O W ™ O 0 O 0 ™ W 0 0 O ® ™o ©® ™

NN
o o

f
MHz
min

60
60
60
60
60
60
100
100
100
100
100
100
100
100
100
100
100
100
200
200
40
40
50

REMARKS

Differential Amplifier
Differential Amplifier
Differential Amplifier
Differential Amplitier
Differential Amplifier
Differential Amplifier
Dual Transistor

Dual Transistor
Ditferential Amplifier
Differential Amplifier
Differential Amplifier
Differential Amplifier
Dual Transistor

Dual Transistor
Differential Transistor
Differential Transistor
Differential Transistor
Differential Transistor
Differential Transistor
Differential Transistor
Dual Transistor

Dual Transistor

Dual Transistor
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PACKAGE
TYPE BASE
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L
TO-5 6L

TYPE NO.

2N3347
2N3348
2N3349
2N3350
2N3351
2N3352
2N3800
2N3801
2N3802
2N3803
2N3804
2N3805
2N3806
2N3807
2N3808
2N3809
2N3810
2N3811

2N4015
2N4016
2N4017
2N4018
2N4019



*JAN2N718A
MIL-S-19500/181C

JAN2NO10
MIL-S-19500/274A

JAN2N916
MIL-8-19500/271A

*JAN2N918
MIL-S-19500/301A

*JAN2N929
MIL-S-19500/253B

*JAN2N230
MIL-S-19500/253B

*JAN2N1613
MIL-S-19500/181C

*JAN2N2060
MIL-S-19500/270B

*JAN2N2218
MIL-S-19500/251E

*JAN2N2218A
MIL-S-19500/251E

*JAN2N2219
MIL-S-19500/251E

*JAN2N2219A
MIL-S-19500/255E

*JAN2N2221
MIL-S-19500/255E

“JAN2N2221A
MIL-S-19500/255E

*JAN2N2222
MIL-S-19500/255E

*JAN2N2222A
MIL-S-19500/255E

MILITARY TYPES
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JAN2N2606
MIL-S-19500/292

JAN2N2607
MIL-S-19500/294

JAN2N2608
MIL-S-19500/295

JAN2N2609
MIL-S-19500/296

JAN2N2708
MIL-S-19500/302

*JAN2N2904
MIL-S-19500/290B

*JAN2N2904A
MIL-S-19500/290B

*JAN2N2905
MIL-S-19500/2908

*JAN2N2905A
MIL-S-19500/290B

*JAN2N2906
MIL-S-19500/291B

*JAN2N2906A
MIL-S-19500/291B

JAN2N2907
MIL-S-19500/291B

*JAN2N2907A
MIL-S-19500/291B

*JAN2N2919
MIL-S-19500/355

*JAN2N2920
MIL-8S-19500/355

*Also Available To
Jan TX specification



TYPE NO.

2N3066
2N3067
2N3068
2N3069
2N3070
2N3071
2N3365
2N3366
2N3367
2N3368
2N3369
2N3370
2N3436
2N3437
2N3438
2N3452
2N3453
2N3454
2N3455
2N3456
2N3457
2N3458
2N3459
2N3460
2N3967
2N3967A
2N3968
2N3968A
2N3969
2N3969A
2N4139
2N4302
2N4303
2N4304

2N5391
2N5392
2N5393
2N5394
2N5395
2N5396

BVDGO

\

min

50
50
50
50
50
50

70
70
70
70
70
70

less
nA

max

1.0
1.0
1.0
1.0
1.0
1.0
5.0
5.0
5.0
5.0
5.0
5.0
0.5
0.5
0.5
0.1
0.1
0.1
0.04
0.04
0.04
0.25
0.25
0.25
0.1
0.1
0.1
0.1
0.1
0.1
1.0
1.0
1.0
1.0

0.1
0.1
0.1
0.1
0.1
0.1

N-CHANNEL FIELD EFFECT TRANSISTORS

less

@ 150°C
pA
max

1.0
1.0
1.0
1.0
1.0
1.0
1.0(100°C)
1.0(100°C)
1.0(100°C)
1.5(100°C)
1.5(100°C)
1.5(100°C)
1.0
1.0
1.0
0.4
0.4
0.4
0.15
0.15
0.15
0.5
0.5
0.5
0.2
0.2
0.2
0.2
0.2
0.2
1.0
0.1(85°C)
0.1(85°C)
0.1(85°C)

0.2
0.2
0.2
0.2
0.2
0.2

min

0.8
0.2
0.05
2.0
05
0.1
0.8
0.2
0.05
2.0
05
0.1
3.0
0.8
0.2
0.8
0.2
0.05
0.8
0.2
0.05
3.0
0.8
0.2
25
25
1.0
1.0
0.4
0.4
8.0
0.5
4.0
5.0

0.5
1.0
25
4.0
55
7.5

Toss
mA

max

4.0
1.0
0.256
10.0
25
0.6
4.0
1.0
0.25
12.0
25
0.6
15.0
4.0
1.0
4.0
1.0
0.256
4.0
1.0
C.25
15.0
4.0
1.0
10.0
10.0
5.0
5.0
2.0
2.0
11.0
5.0
10.0
15.0

gm
umhos
min max
400 1000
300 1000
200 1000
1000 2500
750 2500
500 2500
400 2000
250 1000
100 1000
1000 4000
600 2500
300 2500
2500 10K
1500 6000
800 4500
200 1200
150 900
100 600
400 1200
300 900
150 600
2500 10K
1500 6000
800 4500
1600 2400
1600 2400
1400 2000
1400 2000
950 1450
950 1450
3500 7000
1000
2000
1000

GENERAL PURPOSE

C
\'

max

10.0
5.0
25

10.0
5.0
25

12.0
7.0
25

12.0
7.0
35

10.0
5.0
25

10.0
5.0
25

10.0
5.0
2.5
8.0
4.0
2.0
5.0
5.0
3.0
3.0
1.7
1.7
8.0
4.0
6.0

10.0

LOW NOISE N CHANNEL

1.5
3.0
45
6.0
8.0
10.0

1500
2000
3000
4000
4500
4500

19

4500
6000
6500
7000
7000
7500

2.0
25
3.0
4.0
4.0
5.0

*or

rss

Coe
pf
max

1.5
1.5
1.5
25
25
25
2.0
2.0
2.0
3.5
3.5
3.5
5.0
5.0
5.0
1.2
1.2
1.2
1.0
1.0
1.0
5.0
5.0
5.0
1.3"
1.3*
1.3*
1.3*
1.3+
1.3
5.0
3.0"
3.0"
3.0°

5.0*
5.0*
5.0*
5.0*
5.0*
50"

Cse NF
pf 10 Hz PACKAGE

max max TYPE BASE
3.0 TO-18 3L
3.0 TO-18 3L
3.0 TO-18 3L
5.0 TO-18 3L
5.0 TO-18 3L
5.0 TO-18 3L
3.0 TO-18 3L
3.0 TO-18 3L
3.0 TO-18 3L
6.0 TO-18 3L
6.0 TO-18 3L
6.0 TO-18 3L
5.0 TO-18 3L
5.0 TO-18 3L
5.0 TO-18 3L
1.8 TO-18 aL
1.8 TO-18 4L
1.8 TO-18 4L
1.5 TO-18 4L
1.5 TO-18 4L
15 TO-18 4L
5.0 TO-18 3L
5.0 TO-18 3L
5.0 TO-18 3L
TO-18 4L
4.0 TO-18 4L
TO-18 4L
4.0 TO-18 4L
TO-18 4L
4.0 TO-18 4L
5.0 TO-18 3L

2.0 RO-97B 3L
2.0 RO-978B 3L
3.0 RO-97B 3L

2.0 TO-18 3L
2.0 TO-18 3L
2.0 TO-18 3L
2.0 TO-18 3L
2.0 TO-18 3L
2.0 TO-18 3L



TYPE NO.

2N2499
2N2841
2N2842
2N2843
2N3329
2N3330
2N3331
2N3376
2N3380
2N3382
P1027

P1028

P1029

TYPE NO.

2N4302
2N4303
2N4304
U1837E
U1897E
U1898E
U1899E

P1086E
P1087E

TYPE NO.

2N3823
2N4223
2N4224
2N5078
2N4416
U1837E

BVpeo

min

30
30
30
20
20
20
30
30
30
30
30
30

BVDGO

min

30
30
30
30
40
40
40

30
30

BVpeo

min
30

30

30

30

30

30

less
nA

max

10.0
1.0
3.0

10.0

10.0

10.0

10.0
3.0
3.0

15.0
3.0
3.0
3.0

o
or lgss
nA

max

0.25
0.2*
0.2*
0.2*

lass
nA

max
0.50
0.25
0.50
0.25
0.10
0.25

‘GSS
150°C
uA
max

10.0
1.0
3.0

10.0

10.0

10.0

10.0
3.0
3.0

15.0
6.0
6.0
6.0

GENERAL PURPOSE P CHANNEL

IDSS

mA

min

0.5
4.0
5.0
4.0
30.0
15

10

less
@ 150°
pA
max
0.50
0.25
0.50
0.25
0.20
0.02
(85°C)

Ioss gm
mA umhos
min max min max
5.0 15.0 2000 4000
.025 125 60
.065 .325 180
2 1.0 540
1.0 3.0 1000 2000
2.0 6.0 1600 3000
5.0 15.0 2000 4000
0.6 6.0 800 2300
3.0 20.0 1500 3000
3.0 30.0 4500 12500
0.6 6.0 750 3500
2.0 20.0 2500 8000
5.0 50.0 5000
EPOXY ENCASED N CHANNEL
Cps”
gm Vp orC..
umhos \ pf
max min max max
5 1000 4 3
10 2000 6 3
15 1000 10 3
25 4500 8 2
10 5*
7 5*
5 5*
EPOXY ENCASED P CHANNEL
10 8
5 8
HIGH FREQUENCY N CHANNEL
Ipss yfs Vo, G
mA umhos ) pf
min max min max max max
4 20 3500 6500 8 2
3 18 3000 7000 8 2
2 2 2000 7500 8 2
4 25 4500 10000 8 2
5 15 4500 7500 6 0.8
4 25 4500 10000 8 2

20

v c

[} iss
v pf PACKAGE
max max TYPE BASE
8.0 32 TO-18 3L
1.7 6 TO-18 3L
1.7 10 TO-18 3L
1.7 17 TO-18 3L
5.0 20 TO-18 4L
6.0 20 TO-18 4L
8.0 20 TO-18 4L
5.0 5 TO-18 4L
9.5 5 TO-18 4L
5.0 16 TO-18 4L
3.0 20 TO-18 3L
5.0 30 TO-18 3L
8.0 50 TO-18 3L
9os Ren
umhos Q PACKAGE
max max TYPE BASE
50 RO-97B 3L
50 RO-97B 3L
50 RO-97B 3L
RO-97B 3L
30 RO-97B 3L
50 RO-97B 3L
80 RO-97B 3L
75 RO-97B 3L
150 RO-97B 3L
Power Gain
@ f = 200 MHz PACKAGE
db min TYPE BASE
TO-18 4L
10 TO-18 4L
TO-18 4L
15 TO-18 4L
18 (100MHz) TO-18 4L
15 RO-97B 3L



PN

|GSS

BVpeo less at150°C

v nA pA
TYPE NO. min max max
2N3452 50 0.1 04
2N3453 50 0.1 0.4
2N3454 50 0.1 0.4
2N3455 50 0.04 0.15
2N3456 50 0.04 0.15
2N3457 50 0.04 0.15
2N3967 30 0.1 0.2
2N3967A 30 0.1 0.2
2N3968 30 0.1 0.2
2N3968A 30 0.1 0.2
2N3969 30 0.1 0.2
2N3969A 30 0.1 0.2
u1277 50 0.1 0.2
u1278 50 0.1 0.2
u1279 50 0.1 0.2
u1280 50 0.1 0.2
u1285 30 5.0
U1325 30 0.1 0.2
2N3436 50 0.5 1.0
2N3437 50 0.5 1.0
2N3438 50 0.5 1.0
2N3458 50 0.25 0.5
2N3459 50 0.25 0.5
2N3460 50 0.25 0.5
2N4139 50 1.0 1.0
uU1281 50 0.5 1.0
u1282 50 0.5 1.0
u1283 50 0.5 1.0
u1284 50 0.5 1.0
U1286 30 10.0

BVpco BVseo R

v Vv Q
TYPENO. min min  max
2N5018 30 30 75
2N5019 30 30 150
P1086E 30 30 75
P1087E 30 30 150

Ipss Gn.
mA emhos
min  max min max
0.8 4.0 200 1200
0.2 1.0 150 900
0.05 0.25 100 600
0.8 4.0 400 1200
0.2 1.0 300 900
0.05 0.25 150 600
25 100 1600 2400
25 10.0 1600 2400
1.0 5.0 1400 2000
1.0 5.0 1400 2000
0.4 2.0 950 1450
0.4 2.0 950 1450
15 8.0 450 @ 1.5mA
0.5 3.0 350 @05mA
0.2 1.5 250 @0.2mA
0.1 10.0 250
0.1 200 1200
0.1 0.5 500
HIGH GAIN N CHANNEL
30 15.0 2500 10000
0.8 4.0 1500 6000
0.2 1.0 800 4500
3.0 15.0 2500 10000
0.8 4.0 1500 6000
0.2 1.0 800 4500
8.0 11.0 3500 7000
8.0 3000
40 20.0 2500
1.0 100 1500
0.2 40.0 1000
0.2 1000 1000
LOW Ron P CHANNEL
lgss *Or
Ioss o o b
mA nA nA \
min max  max max max
10.0 2.0 10.0 10
5.0 2.0 10.0 5
10.0 2.0 10.0 10
5.0 20 10.0 5

LOW CAPACITANCE N CHANNEL

21

max

10.0
5.0
25

10.0
5.0
25
5.0
5.0
3.0
3.0
1.7
1.7
8.0
4.5
25

10.0
8.0
1.2

10.0
5.0
2.5
8.0
4.0
2.0
8.0
8.0
4.5
25

10.0
8.0

pf
max

45
45
45
45

Coc
pf
max

1.2
1.2
1.2
1.0
1.0
1.0
1.3*
1.3*
1.3
1.3*
1.3
1.3
1.2
1.2
1.2
1.2
2.0
1.3

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
8.0

ty
nSec
max

15
15
15
15

Cs
pf
max

1.8
1.8
1.8
1.5
1.6
1.5

1.8
1.8
1.8
1.8
3.0
1.5

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
8.0

r

nSec
max

20
75
20
75

NF
10 Hz
db
max

t«:m
nSec

max

50
100
50
100

PACKAGE
TYPE BASE
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 4L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
PACKAGE
TYPE BASE
TO-18 3L
TO-18 3L
RO-97B 3L
RO-97B 3L



TYPE NO.

2N3966
2N3970
2N3971

2N3972
2N4091

2N4092
2N4093
2N4391

2N4392
2N4393
2N4856
2N4857
2N4858
2N4859
2N4860
2N4861

2N4977
2N4978
2N4979
U1897E
U1898E
U1899E

TYPE NO.

2N4881
2N4882
2N4883
2N4884
2N4885
2N4886
2N5277
2N5278
uU1715

U714

v
min

30
40
40
40
40
40
40
40
40
40
40
40
40
30
30
30
30
30
30
40
40
40

BVico
v
min

300
300
200
200
125
125
150
150
200

25

min

30
40
40
40
40
40
40
40
40
40
40
40
40
30
30
30
30
30
30
40
40
40

less

nA

max

h N O - = woN

.005

BVoco BVseo R
v

Q
max min
220 2.0
30 50.0
60 25.0
100 5.0
30 30.0
50 15.0
80 8.0
30 50.0
60 25.0
100 5.0
25 50.0
40 20.0
60 8.0
25 50.0
40 20.0
60 8.0
15 50.0
20 15.0
40 7.5
30 30.0
50 15.0
80 8.0
loss
@ 150°C
rA
max
4
4
2
2
2
2
5
5

LOW Ron N CHANNEL

less “or
foss beo o Vo
mA nA nA v
max max  max max
0.1 1.0 6
150 0.25 0.25 10
75 0.25 0.25 5
30 0.25 0.25 3
0.2 0.2 10
0.2 0.2
0.2 0.2 5
150 0.1 0.1 10
75 0.1 0.1+
30 0.1 0.1*
0.25 0.25* 10
100 0.25 0.25+ 6
80 0.25 0.25* 4
0.25 0.25* 10
100 0.25 0.25* 6
80 0.25 0.25* 4
0.5 0.5 10
0.5 0.5 8
0.5 0.5 5
0.2 0.2 10
0.2 0.2 7
0.2 0.2 5
HIGH VOLTAGE N CHANNEL
loss 9n
mA xmhos
min  max min max
04 20 350 1000
16 7.8 600 1500
04 20 350 1000
15 75 600 1500
04 20 350 1000
1.5 75 600 1500
25 125 2000 5000
10.0 25.0 3000 6000
100 50.0 Ron = 4002 max

ULTRA LOW LEAKAGE N CHANNEL

0.5

5.0

400

22

Ci. ty
pf nSec
max  max
6 20
16 10
16 15
16 40
16 15
16 15
16 20
14
14
14
18 6
18 6
18 10
18 6
18 6
18 10
35 5
35 5
35 10
16 15
16 15
16 20
Vo
v
max
15
15
10
10
10
10
7.0
10
15
5

tI'
nSec
max

100
15
15
40
10
20
40

H O O,

10

(&)

10

10
30
10
20
40

Coe
pf
max

1.5
1.5
1.5
1.5
1.5
1.5
5.0
5.0
4.0

1.2

tolf
nSec

max

100
60
60

100
40
60
80
20
35
50
25
50

100
25
50

100
20
40
60
40

60
80

pf
max

1.5
1.5
1.5
15
1.5
1.5
5.0
5.0
4.0

1.2

PACKAGE
TYPE BASE
TO-18 4L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L
RO-97B 3L
RO-R7B 3L
RO-97B 3L

PACKAGE
TYPE BASE
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L
TO-5 3L

TO-18 3L



i,

TYPE NO.

2N2606
2N2607
2N2608
2N2609

BVpeo

max

less

max

1.0

3.0
10
30

'GSS

at 150°C
mA
max

1.0

3.0
10
30

SMALL SIGNAL P CHANNEL

Ioss

mA
min max
—0.1 — 05
—0.3 - 15
—0.9 — 45
—2.0 10

See page 12 for a complete list of our military approved devices.

2N3921
2N3922
2N3934
2N3935
2N4082
2N4083
2N4084
2N4085
SU2078
SU2079
SU2080
SU2081
SU2098
SU2099
SU2098A
SU2098B
SU2099A
2N5045
2N5046
2N5047

2N5505
2N5506
2N5507
2N5508
2N5509
2N5510
2N56511
2N5512
2N5513
2N5514

\'

50
50
50
50
50
50
50
50
50
50
50
50

30
30
30
30
30
30
30
30
30
30

BVpco Ve

9n

V umhos
TYPE NO. min max min

S b A DD DDA OO WO OWLWLW®

s> 5 oa
oo o

(5 I N T T LI N S

1500
1500
300
300
300
300
1500
1500
300
300
1500
1500
1000
1000
1500
1500
1500
1.5
1.5
1.5

1000
1000
1000
1000
1000
500
500
500
500
500

On NF Vp
umhos db \"
min max max

110 3.0 4.0
330 3.0 4.0
1000 3.0 4.0
2500 3.0 4.0

FIELD EFFECT TRANSISTORS DUAL ASSEMBLIES

Gy
Gny

min max

0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.9

0.9

0.9

0.9

0.95
0.95
0.95
0.95
0.95
0.95
0.90
0.80

- ed wd md ek ek eh ed b ek ek e ek el ek ek ed ok b

AVg1.2) ls
loss Vosiy AT lg 100°C
mA mV uV/°C nA nA

min  max max max max max
1 10 5 10 0.25 25
1 10 5 25 025 25
0.25 1.3 5 10 0.1 10
0.25 13 5 25 0.1 10
0.25 1.3 15 10 0.1 10
0.25 13 15 25 0.1 10
1 10 15 10 025 25
1 10 15 25 025 25
0.25 2 15 35 0.25 25
0.25 2 15 60 025 25
1 10 15 35 0.5 50
1 10 15 60 0.5 50
1 8 5 10 0.1 10
1 8 5 25 0.1 10
1 8 5 10 0.05 5
1 8 5 5 0.05 5
1 8 5 25 0.05 5
0.5 8 5 67 0.25
0.5 8 10 133 0.25
0.5 8 16 200 0.25

MONOLITHIC P CHANNEL

0.95
0.95
0.95
0.95
0.90
0.95
0.95
0.95
0.95
0.90

1

L I S S . T . T e ¥

08
0.8
08
08
0.25
0.25
0.25
0.25
0.25
0.25

7

a OO0 o000 N NN

DUAL ASSEMBLIES
5 10 0.2 25

15 10 0.2 25
5 15 0.2 25
15 25 0.2 25
25 50 0.2 25
5 10 0.2 25
15 10 0.2 25
5 25 0.2 25
15 25 0.2 25
25 50 0.2 25

23

ciss
pf
max
6.0
17
17
30
ciss
pf
max REMARKS
18 Matched Pair
18  Matched Pair
7  Matched Pair
7  Matched Pair
7 Matched Pair
7  Matched Pair
18  Matched Pair
18  Matched Pair
7  Matched Pair
7  Matched Pair
18  Matched Pair
18  Matched Pair
7  Matched Pair
7  Matched Pair
6 Matched Pair
6 Matched Pair
6 Matched Pair
8 Matched Pair
8 Matched Pair
8 Matched Pair
16 Matched Pair
16  Matched Pair
16  Matched Pair
16  Matched Pair
16  Matched Pair
16  Matched Pair
16 Matched Pair
16 Matched Pair
16 Matched Pair
16  Matched Pair

PACKAGE
TYPE BASE
TO-18 3L
TO-18 3L
TO-18 3L
TO-18 3L

PACKAGE
TYPE BASE
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L
TO-18 6L



MILITARY GRADE OPERATIONAL AMPLIFIERS
Operating Temperature Range —55°C to +125°C

VOS vos
Power Ao Vos =Tato4+Ta Drift laias

TYPE Supply kV/V mV mV rv/°C nA

NO. +Vee min typ typ max typ max typ max typ max
709A +15 25 45 05 10 10 20 3.0 10 100 200
7098 +15 25 45 10 50 20 6.0 3.0 200 500
741B +15 50 200 1.0 50 20 6.0 3.0 200 500
747B +15 50 200 10 50 20 6.0 3.0 200 500
748B +15 50 200 10 50 20 6.0 3.0 200 500
805B +15 30 60 10 50 20 70 50 20 250 500
807B +15 30 60 01 25 10 30 3.0 10 250 500
808A +15 25 40 10 50 20 50 10 25 50
8088 +15 25 40 10 10 2.0 100 30 50 50
8098 =15 10 40 50 10 7.0 10.0 50 300 500
8198 +6 5 10 50 10 7.0 70.0 100 300 500
810B(Dual) £15 10 40 1.0 5.0 3.0 5.0 200 500
811B +15 10 40 1.0 50 3.0 5.0 200 500
841B* +15 50 200 10 50 20 6.0 3.0 200 500
2404B** 15 31100 3.0 10 5.0 50 25 .04 041
2405B** +30 31 100 30 10 5.0 50 25 .04 041
2709B** +15 17 45 30 10 6.0 15 33 .04 0.1
2809B** +15 10 30 50 10 9.0 25 50 .04 0.1
2741B** +15 31 50 30 50 20 50 11 27 .04 0.1
INDUSTRIAL GRADE OPERATIONAL AMPLIFIERS
Operating Temperature Range 0°C to 100°C

709C +15 15 45 20 75 20 10 300 1500
741C +15 20 100 2.0 6.0 75 8.0 200 500
747C +15 20 100 2.0 6.0 75 3.0 200 500
748C +15 20 100 2.0 6.0 75 3.0 200 500
805C +15 10 60 30 10 5.0 5 30 250 1000
808C +15 15 40 20 10 5.0 4 14 25 75
809C +15 10 40 50 10 8.0 10 50 500 1000
841C* +15 20 100 20 6.0 75 3.0 200 500
810C(Dual) £15 20 100 2.0 6.0 3.0 5.0 500 1000
811C +15 10 40 10 10 3.0 5.0 500 1000
2741C** 15 20 31 50 10 20 50 20 50 005 0.2

Note 1: 5 sec. maximum duration.
Note 2: At operating temperature extreme.
*High slew rate 741.
**Hybrid Circuit.
***Uncompensated 741.

24

Overational Amplifiep

IBIAS

(Note 2)
nA
typ max typ max typ max

250

750

500 1500

500
500
500

1.5
1.5
1.5

750 1500
750 1500

75
100

250
250

600 1500

1000
500
600
500

30
30
30
30
30

1.5
1.5
1.5
100
100
100
100
100

500 2000

300
300
300
750
50
1000
300
1000
1000
25

800
800
800

150

800

IOFF

nA

10 50
50 200
30 200
30 200
30 200
10 50
10 50
3 15
5 30
50 100
50 100
30 200
30 200
30 200

.015 0.05
.015 0.05
.015 0.05
.015 0.05
.015 0.05

100 500
30 200
30 200
30 200
30 100

5 40
50

30 200
50 350
50 350
50 25

lorr

(Note 2)
nA

50
100
75
75
75
25
25
10
10
50
50

75
15
15
15
15
15

200
100
100
100

50

10
100
100
100
100
100

250
500
500
500
500
250
250

250

500
50
50
50
50
50

750
500
500
500

100

500

'OFF

Drift
nA/°C
typ max

1.0 33
1.0
1.0
1.0
1.0
0.1 1.0
0.1 05
0.03 0.15
0.1 03
1.0 3.0
1.0 3.0
1.0
1.0
1.0
.27 0.09
.27 0.08
27
.27
27

1.0
1.0
1.0
1.0
0.1 20
0.1 03
1.0
1.0
1.0
1.0

15 25 0.15



2

ZIN VOUT PDISS
Zy (Note 2) CMR CMRR PSRR Zoyr (Load) No Load  Short
KQ KQ Volts DB DB Q Voo mw Circuit

typ min  typ min typ min typ min typ min typ max typ min typ max Protected PKG

2 Z

[

400 350 100 40 =10 =+ 8 90 80 92 80 150 26 (2K) 20 80 108 Note1 E,H,
400 150 100 40 =10 = 8 90 70 92 70 150 26 (2K) 20 80 165 Note1 E,H,
1000 300 150 +13 *12 9 70 90 70 150 26 (2K) 20 50 85 Yes E, H,
1000 300 150 *+13 *12 90 70 90 70 150 26 (2K) 20 60 100 Yes E, H,
1000 300 150 *13 *12 90 70 S0 70 150 26 (2K) 20 60 100 Yes E, H,
1000 500 500 200 =9 = 8 90 70 80 70 150 300 24 (1K) 20 180 225 Yes E,H
1000 500 750 300 =+ 9 =+ 8 90 80 80 70 150 300 24 (1K) 20 180 225 Yes E,H
2000 1000 1000 9 =8 90 70 80 70 150 300 24 (1K) 20 180 225 Yes E,H
2000 1000 750 +9 + 8 90 70 80 70 150 300 24 (1K) 20 180 225 Yes E,H
200 100 50 +13 *10 90 70 90 70 2500 24 (5K) 20 100 150 Yes E,H
200 50 20 +5 + 4 90 70 90 60 1500 10 (6K) 8 15 25 Yes E,H
250 100 100 +13 *12 90 70 90 70 1500 24 (5K) 20 160 Yes H,N
250 100 100 +13 *12 90 70 90 70 1500 24 (5K) 20 80 Yes E,H
1000 300 150 +13 *12 90 70 S0 70 150 26 (2K) 20 60 100 Yes N
10° 100 10¢ +10 = 8 90 74 90 74 600 22(10K)20 40 55 Yes G
10° 100 10° +25 *=16 90 74 90 74 600 50(10K)40 80 110 Yes G
10° 100 10¢ +10 + 8 80 60 80 60 150 26 (2K) 20 90 180 Note1 G
10° 100 10¢ +13 +10 80 60 80 60 2000 24 (5K) 20 100 180 Yes G
100 100 10 +13 =10 70 60 80 60 150 26 (2K) 20 50 90 Yes F,K
250 50 100 35 =10 = 8 90 65 92 74 150 26 (2K) 20 80 200 Note1 E,H,
1000 300 150 +13 *12 90 70 90 70 150 26 (2K) 20 50 Yes E, H,
1000 300 150 +13 *12 90 70 90 70 150 26 2K) 20 60 100 Yes E, H,
1000 300 150 +13 *12 90 70 90 70 150 26 (2K) 20 60 100 Yes E, H,
1000 100 500 +9 + 8 90 70 80 150 300 24 (1K) 20 180 225 Yes E,H
750 2000 750 +9 + 8 90 70 80 70 150 300 24 (1K) 20 180 225 Yes E,H
200 50 100 +13 =10 90 70 90 70 2000 24 (5K) 20 80 Yes E,J
1000 300 150 +13 *12 90 70 90 70 150 26 (2K) 20 60 100 Yes J,N
200 50 100 +13 %12 90 70 90 70 1500 24 (5K) 20 160 Yes H,J
200 50 100 *13 %12 90 70 S0 70 1500 24 (5K) 20 80 Yes E,H
100 10°  10° +13 *10 70 60 80 60 150 26 (2K) 20 60 100 Yes F,K

=SSN
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DIFFERENTIAL AMPLIFIERS

OTHER LINEAR

CIRCUITS

Input
Voltage Offset CMRR
Part No. Description Gain mV db
739 Dual Preamplifier 20,000 1 80
749 Dual Preamplifier 20,000 1 80
831 Two Stage Differential Amplifier 2000 2.5 -100
813 High Speed Version of 749
Available in A, B and C Grades, E and H packages.
HIGH FREQUENCY AMPLIFIERS
Voltage Band-
Circuit Gain Width
Part No. Description db MHz
901 Video Amplifier 24 60
903 VHF Amplifier 15 110
911 IF Amplifier 20 250

The 901 and 903 are available in B and C Grade and E Package.
The 911 is available in B and C Grade, E and J Package.

DEFINITION OF TERMS

Vos = Input Offset Voltage—That voltage which PSRR
must be applied between the input terminals
to obtain zero output voltage. The input offset
voltage may also be defined for the case
where two equal resistances are inserted in
series with the input leads.

los = Input Offset Current—The difference in the

currents into the two input terminals with \) =

the output at zero volts.

Input Resistance — The resistance looking

into either input terminal with the other ¥4 =

grounded.

Input Bias Current—The average of the two

input currents.

Common Mode Range—The range of voit-

age which, if exceeded on either input ter-

minal, could cause the amplifier to cease D;, =

functioning properly.

Common Mode Rejection Ratio—The ratio

of the input voltage range to the maximum

change in input offset voltage over this

range.

lgias =

CMR =

CMRR =

26

BW Dissi-
Z, Drift -3 db pation Power
kQ uV/°C kHz mw Supply
150 10 20 180 +*15V
150 10 20 180 +15V
40 2.0 400 100 +12V
Power Dissi- Power
Gain db pation Supply
at 200 MHz mW Voltage
144 +12
96 +12 — 6
25 170 +24

Power Supply Rejection Ratio—The ratio of
the change in input offset voltage to the
change in supply voltage producing it.
Large-Signal Voltage Gain—The ratio of the
maximum output voltage swing with load to
the change in input voltage required to drive
the output from zero to this voltage.

Output Voltage Swing — The peak output
swing, referred to zero, that can be obtained
without clipping.

Output Resistance—The resistance seen
looking into the output terminal with the out-
put at null. This parameter is defined only
under small signal conditions at frequencies
above a few hundred cycles to eliminate
the influence of drift and thermal feedback.
Power Consumption —The DC power re-
quired to operate the amplifier with the out-
put at zero and with no load current.



PART NO.
301

302

303

311

312
321

322
323

324

325

326

331

341
342

370
371
372
380
Available in B

Available in B

PART NO.

361

362

HIGH NOISE IMMUNITY LOGIC (HNIL)

SERIES 300
Noise

Immunity
CIRCUIT DESCRIPTION Volts FanOut
Dual 5 Input Buffer with
Expanders—Active Pull-Up 5.0 36
Quad 2 Input Buffer with
Open Collector “OR" able Output 5.0 36
Quad 2 Input “OR’ able
Buffer-Resistor Pull-Up 5.0 36
Master Slave Flip-Flop 5.0 5
Dual J-K Flip-Flop 5.0 5
Quad 2 Input Gate with Expanders 5.0 5
Dual 5 Input Gate with Expanders 5.0 5
Quad 2 Input “OR" able
Gate with Expanders 5.0 5
Quad 2 Input Gate with 5.0 5
Expanders—Resistor Pull-Up
Dual 2 - Dual 3 Input Gate— 5.0 5
Resistor Pull-Up
Dual 2 - Dual 3 Input Gate— 5.0 5
Resistor Pull-Up
Dual 5 Input Expander
with Node Resistors 5.0
Dual Exclusive-OR with Expanders 5.0 5
Dual One-Shot with
Expandable Trigger 5.0 5
Quad “D” Flip-Flop 5.0 5
Decade Counter 5.0 5
4 Bit Binary 5.0 5
BCD to Decade Counter 5.0 5

and C grade in 16 lead dual-in ceramic package and in C grade dual-in line plastic package.

and C Grade in G, H and N Packages.
INTERFACE CIRCUITS

Noise Input Output
Immunity Range Drive
CIRCUIT DESCRIPTION Volts Voits mA
Dual Input Interface Circuit 5! 15 5
with inverting and non-
inverting inputs
Dual Output Interface 5t 15 3

Circuit—Current sink
and current drive inputs
and inverting non-
inverting options

The 361 buffer and 362 receiver are compatible with all low level logic forms. They perform the

level shifting function necessary for operation with 300 series logic or high level 1/0 equipment.
' .Noise immunity with a 362 driving a 361.

Available in B and C Grade in G and H Package.

Available in C Grade in J Package.

27

tod Vee Poiss
nsec Volts mwW
r)

80 12 300
80 12 300
80 12 300
120 12 180
120 12 280
80 12 96
80 12 48
100 12 80
80 12 96
80 12 96
80 12 96
40 12

75 12 72
100 12 100
100 12 190
150 12 280
150 12 280
200 12 200

Available in 15 Yolt logic.

Output
Sink tog Poiss
mA nsec mwW
10 50 60
10 40 75



PRODUCT DESCRIPTION

Dual 4 Input GateA

Quad 2 Input Gate#4
Triple 3 Input Gate4

Dual 4 input Gates

Quad 2 Input Gates
Triple 3 Input Gates

Dual 4 NAND/NOR Gatet
JK Flip Flop

Dual 4 Input Buffer*4
Dual 4 Input Buffer*s
Dual 4 Input Gate*4

Dual 4 Input Power Gate*s

P/N

500
501
503
504
505
507
508
509

Dual 4 Input Pwr Gate & Lamp Dr.4
Dual 4 Input Pwr Gate & Lamp Dr.»

Dual 4 Input Buffer*
Dual 4 Input Gate*

Operating Temperature —55°C to +125°C

TTL 500 SERIES

Operating Temperature —55°C to +125°C

Operating Voltage 4.0 to 5.5 Voits

Low Power
ty FAN
nsec OUT
180 6
180 6
180 6
140 6
140 6
140 6
200 6
550 8

PD
mW/gate

0.5
0.5
0.5
0.7
0.7
0.7
1.4
4.0

Ultra Low Power Logic

Medium Power

tod

FAN

P/N nsec OUT

530
631
533
534
535
637
538
539
540
541
543
544
547
548

75
75
75
60
60
60
100
140
70
70
85
75
60
60

N OO 0O 00 OO,

Hon - -
a o o o N

Voltage 4.5 to 5.5 Volts

When power consumption is the prime consideration the following

Quad 2 Input Gate
Dual 4 Input Gate*
Dual 3 Input Gate*
Dual 3 Input Gate
JK Flip Flop

ANo Pull Up Resistor
aWith Pull Up Resistor
tWith Inverter

*With Expander

Operating Temperature —55°C to 4125°C

JK Flip Flop

Dual 3 Input Gate

Dual 3 Input Buffer
with Expanders

Dual 4 Input Gate

Quad 2 Input Gate

Triple 3 Input Gate

Ultra Low Power TTL should be utilized.

525BH
526BH
5278H
528BH
529BH

2.0usec 8
1.5 usec
1.5 usec
1.5 usec
2.5 usec

® O O ™

250 uW
250 uW
250 uW
250 uW
1.0mwW

Low Power Logic

6040BH (9040) 135 nsec 10 3.5mW

6041BH (9041)

6042BH (9042)
6044BH (9044)
6046BH (9046)
6047BH (9047)

65 nsec 10

65 nsec 10
65 nsec 10
65 nsec 10
65 nsec 10

1.4mwW

1.4 mW
1.4 mwW
1.4 mW
1.4mwW

28

Voltage 4.5 to 5.5 Volts

PD
mW/gate

15
15
15
2.0
2.0
2.0
3.8
12.0
6.0
4.5
1.5
2.0
7.5
6.2

P/N

570
571
573
574
575
577
578
579

583
584

580
587

High Power
tog FAN
nsec OUT
25 7
25 7
25 7
25 7
25 7
25 7
35 7
65 13
30 7
30 7
45 33
55 36

PD
mW/gate

4.1
4.1
4.1
5.0
5.0
5.0
89
24.0

4.1
5.0

17.0
13.0



st

2001BE

2107BE
2110BE

2114BF

2126BG

HIGH VOLTAGE/CURRENT DRIVER
This circuit has been designed for use in latching
relay, lamp, core, and line driver applications.

Ve, < 350 mV

I, > 250 mA
LV > 40V
Vee =45V
—55°C to +125°C
TO-5 (10 Leads)

FET ANALOG SWITCHES
These circuits have been designed for use in multiplexing,
. sample and hold, and chopper applications.

Ron < 502 (2110)
Ron < 1002 (2107)

Iparny < 1.0 NA . . .
LVeeo > 40V

—55°C to +125°C :. T o

TO-5 (6 Leads) Lereecaes b S

Ron < 1002

Iporny < 1.0 nA .

t,, and t ;; < 0.9 uSec , I ..

E =29V

b
—55°C to +125°C e :
TO-8 (12 Leads) 1 0e rtl
O—W—¢ 9 4
t 6

v
<
144K 3

108K

12 2
+15V -5V

Roy < 659

Ity < 1.0 nA I
ton and tope < 1.5 uSec : e
Eou‘ = =+8V Seon

~55°C to +125°C e /~-I’{I'j
TO-8 (12 Leads) L. 'ﬁ’:} S

12 2
+15V —15v

29



2128BG

Ron < 509

Inory < 1.0 NA

ton and toe < 1.0 uSec
E 4= x5V

—55°C to +125°C
TO-8 (16 Leads)

FET ANALOG

SWITCHES (cont.)

2

9

30

108K

144K

108K

144K
$

108K

144K
3

108K

144K




LN

2404BG
2405BG

2709BG
2809BG

2802BG
2803BG

FET INPUT OPERATIONAL AMPLIFIERS

These circuits have been designed for use in active filter and high
input impedance, low power, and high voltage applications.

Power < 55 mW (2404)
Power < 110 mW (2405)

Vee = 15V (2404)
Ve = 30V (2405)
E,, > +10V (2404)
E,, > +20V (2405)
lore < 100 pA
Z,,> 1009

—55°C to +125°C
TO-8 (12 Leads)

Vee = =15V

Z, > 10 KMQ
lore < 100 pA

E, ;> =10V
CMR > =8V
—55°C to +125°C
TO-8 (12 Leads)

5Y+v

15K

15K | 110K
(2404)57(2405)

224 K %,“

Q

S [z

n(% 13k3

VOLTAGE REGULATORS

These circuits have been designed for use in power supply systems
where a high degree of load and line regulation is required.

Output Range =5V to 40V

Load Current > 100 mA PR

Load Regulation < 0.1%

Line Regulation < 0.01%/V
Temperature Stability < 0.5%
Ripple Rejection > —60 db A

Output Impedance < 1.0¢ ok

—55°C to +125°C
TO-8 (12 Leads)

31803
$190%3

FK 1000t

65V

24K i

04

S <
3 3
3180K3

55K

31






N

JANUARY 1968

2n760
2N760A

MAXIMUM RATINGS

195 01a

CHARACTERISTIC SYMBOL RATING UNIT i
Collector-Base Voltage Veso e |
2N760 45 Volts | S_J_F—,osouu
2N760A” L R S 7§07 o e 500MIN ﬂ ﬂ H 3LEADS
Collector-Emitter Voltage l Veeo ] ﬂ ﬂ S0
2N760 45 Volts L*'—V o |
2N760A B 60 e
Emitter-Base Voltage »__Veso o 8.0 ) i Volts o 0:;‘-:3’.:! e Base
Total Device Dissipation PD EMITTER bk _—CoLLECTOR
@T, =25°C 0.5 Watts _
@ T, =25°C 1.5
@ Tc = 100°C 0.86 : I s X 5
Derating Factor above 25°C oz8
@ 'I"A —_ 2500 2'5 mW/OC COLLECTOR IS INTERNALLY CONNECTED TC CASE
@ T.=25°C 8.5 -
ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified)
- CHARACTERISTIC SYMBOL | TEST CONDITIONS | MIN MAX. UNIT
Collector-Base Breakdown Voltage BV¢g0
2N760 lc =50uA, lg=0 45 Volts
2N760A 60
Emitter-Base Breakdown Voltage BVgo lc =0, 1 =100 zA N 80 Volts |
Collector-Emitter Sustaining Voltage | Vieoi,q” N I |
2N760 lc=10mA, l;=0 45 Volts
2N760A 60
Collector Saturation Voltage Vst IC =10 mA IB =1.0mA ] 10 Volts
Base Saturation Voltage Vegisah le = 10 mA, IB =1.0mA 0.6 11 Volts
Collector-Base Cutoff Current lcso
2N760 le=0,Vg =30V 200 nA
2N760A 100
2N760, 760A le=0,Vi=30V, T, =150°C 10 uA
Small Signal Current Gain he lc=10mA, V=50V 76 333 N
) Output Capacitance Co Ig = 6 Vg =5.0V | 80 pf
f =140 kHz
Voltage Feedback Ratio h. le=10mA, Ve, =50V 10 X107
f=1.0kHz
Alpha Cutoff Frequency fay le=10mA,V; =50V 50 MHz

* Pulse Test: Pulse Width = 300 usec; Duty Cycle = 1%.

Printed in U.S.A.
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JANUARY 1968

‘ ‘ 2N929, A
2n930, A, B

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT

Collector-Base Voltage Veeo
2N929, 2N930 45 Volts

2N929A, 2N930A, B 60
Collector-Emitter Voltage Vero 45 Volts
Emitter-Base Voltage Viso
2N929, 2N930 5.0 Volts

2N929A, 2N930A, B 6.0
Collector Current Ie 30 mA
Total Device Dissipation Py
@T,=25°C 0.3 Watt
@ T, = 25°C 0.6
Derating Factor above 25°C
@T,=25°C 20 mwW/°C
@ T = 25°C 4.0

REoa s

' [—o3oMax.

T
=

%3 D!
050 —| BASE
EMITTER COLLECTOR

— 8

CO\.I.ECTO‘ 1S INTERNALLY CONNECTED TO CASE

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Emitter Breakdown Voltage BVceo™ lc=10mA, ;=0 45 Voits

Collector-Base Breakdown Voltage BV g0
2N929A, 2N930A, B lc=104A,1; =0 60 Volts

Collector-Emitter Sustaining Voltage Veeorsus) ™ lc=10mA, I3=0 45 Volts

Emitter-Base Breakdown Voltage BVgo
2N929, 2N930 le=10uA,lc =0 5.0 Volts
2N929A, 2N930A, B 6.0

Base-Emitter Voltage Vie*
2N929, 2N930 lc =10mA, I3 = 0.5 mA 0.6 1.0 Volts
2N929A, 2N930A, B 0.7 0.9

Collector Saturation Voltage Vekisah
2N929, 2N930 lc=10mA, I; = 0.5 mA 1.0 Voits
2N929A, 2N930A, B 0.5

Collector-Base Cutoff Current leso
2N929, 2N930 Vg =45V, I =0 10 nA
2N929A, 2N930A, B 2.0

Collector-Emitter Cutoff Current lces
2N929, 2N930 Vg =45V, Vg =0 10 nA
2N929A, 2N930A, B 2.0
2N929, 2N930 Ve =45V, Vg =0,T, =170°C 10 BA
2N929A, 2N930A, B 2.0

Emitter-Base Cutoff Current lego
2N929, 2N930 Vig=5V,l.=0 10 nA
2N929A, 2N930A, B 2.0

DC Pulse Current Gain hee*
2N929A Vg =5V, lc=14A 25
2N930A, B 60
2N929, A Veg=5V, I =10 A 40 120
2N930, A, B 100 300
2N929 Vee=5V, I =10 zA 10
2N929A T, = —55°C 15
2N930 20
2N930A, B 30
2N929, A Vee =5V, I = 500 A 60
2N930, A, B 150
2N929, A Vee=5V,Ic=10mA 350
2N930,A,B 600




VCE(SA” - Collector Saturation Voltage - Voits

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
High-Frequency Current Gain | he ]
2N929, 2N930 Vee=15.0V, I =500 A 1.0
2N929A, 2N930A, B f =30 MHz 1.5
Small-Signal Current Gain h,
2N929, A Ve =5.0V, I =1.0mA 60 350
2N930, A, B f=1.0kHz 150 600
Output Capacitance Cob Vg =5.0V,I;=0,f=1.0MHz 8.0 pt
Voltage Feedback Ratio h Vg =50V, I =10mA, f=1.0kHz 600 X10~¢
Input Resistance hy Veg =50V, 1. =1.0mA, f=1.0kHz 25 32 Ohms
Output Conductance hoy Vg =50V, l;=10mA, f=1.0kHz 1.0 umhos
Noise Figure NF
2N929, A Vee =50V, I =10 4A,Rg =10k 4.0 db
2N930, A, B BW = 10 Hz to 15.7 kHz 3.0
2N930B Ve =50V, Ic =10 1A, Rg = 10 k& 3.0
f = 1.0 kHz, BW = 200 Hz
2N930B Vee=5.0V, Il =10uA, Rg =10 k2 5.0
f =100 Hz, BW = 20 Hz
2N930B Vee =50V, Ic =10 1A, Rg = 10k 6.0
=10 Hz, BW = 5.0 Hz
* Pulse Test: Pulse Width < 300 usec; Duty Cycle < 29%,.
2N929 Collector Characteristics 2N930 Collector Characteristics Typical Base Characteristics
10 5 10 T “ ]
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Pulsed DC Current Gain Versus

Collector Current

Small Signal Current Gain at
30 MHz Versus Collector Current
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|C - Collector Current - mA
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RS - Source Resistance - Ohms
Typical Common Emitter Characteristics
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Typical Common Base Characteristics
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Pulsed DC Current Gain Versus

Collector Current
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.0l 0.1 1.0
'C - Collector Current - mA

Noise Figure at 1 kHz

1K %&
o S
/ ™~ \\:Icfmm
<
f 10 NP \‘R
<
E L\ SIANN
3 N \
S
3
S P
loso \\\\ _’/} l
L0
05K 10K 5.0 50K 100K

Rs - Source Resistance - Ohms

Typical Common Emitter Characteristics

hFE - Forward Current Transfer Ratio
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Typical Common Base Characteristics
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JANUARY 1968

2N2483
2N2484

2N2484A

“n"

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Veso ) 60 Volts 2o o
Collector-Emitter Voltage Veeo 60 Volts # “ L :
Emitter-Base Voltage Veso 6 Volts S00MN é_zzfo::s
Collector Current I 50 mA | S0
Total Device Dissipation Py B o,
@ TA = 25°C 0.36 Watts 100 DIA——4
@ TC = 25°C 1.2 050 ——=f BASE
@ TC = 100°C o 068 o EMITTER COLLECTOR
Derating Factor above 25°C
@T,=25°C 21 mwW/°C
@ T = 25°C 6.9 _
Storage Temperature Tng —65 to 4200 °C
Junction Temperature T, +200 °C
ELECTRICAL CHARACTERISTICS at +25°'C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVso le=10¢pA, ;=0 60 Volts
Emitter-Base Breakdown Voltage BVgo le=1041A, I =0 6 Volts
Collector-Emitter Sustaining Voltage Vo lc=10mA,l;=0 60 Volts
Emitter-Base On Voltage Vtiom lc =100 A, Ve = 5.0V 0.5 0.7 Volts
Base Saturation Voltage Vieisat) lc =10mA, I; = 0.5 mA 1.0 Volts
Collector Saturation Voltage Veesan lc=10mA, I; =0.1mA 0.35 Volts
2N2484A lc =10 mA, I; = 0.5 mA 1.0
Collector-Base Cutoff Current lcso V=45V, 1. =0 0.010 nA
Veg=45V,1:=0,T, =150°C 10
Emitter-Base Cutoff Current leso Vg =50V,l-=0 0.010 HA
DC Current Gain hee
2N2484, 84A lc =1.0uA, V=50V 30
2N2483 le =10 1A, Ve =5.0V 40 120
2N2484, 84A 100 500
2N2483 le =10 1A, Ve =5.0V, —55°C 10
2N2484, 84A 20
2N2483 lc =100 A,V = 5.0V 75
2N2484, 84A 175
2N2483 lc =500 A, Ve =50V 100
2N2484, 84A 200
2N2483 lc=1.0mA V=50V 175
2N2484, 84A 250
2N2483 le=10mA,V =50V~ 500
2N2484, 84A 800
High-Frequency Current Gain [ h |
2N2483 lc =50 pA, Vo =5.0V,f=5.0MHz 24
2N2484, 84A 3.0
All Types lc =500 pA, Ve = 5.0V, f = 30MHz 2.0
Small Signal Current Gain h;,
2N2483 le=10mA V=50V, f=1kHz 80 450
2N2484, 84A 150 900
Output Capacitance Co Vg =5.0V, I =0,f=140 kHz 6.0 pf

Printed in U.S.A. 1103



CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN.

MAX. | UNIT

Input Capacitance Cy Vg =05V, . =0,f=140 kHz 6.0 pf
Voltage Feedback Ratio h., le=10mA, V=50V, f=1kHz 800 X107¢
Input Resistance h;,

2N2483 lc=1mA,V=5V,f=1kHz 1.5 13 K ohms

2N2484, 84A 3.5 24
Output Conductance h,e

2N2483 lc=1mA, V=5V, f=1kHz 30 umhos

2N2484, 84A 40
Noise Figure NF

2N2483 le =10 A, Ve =5.0V, Rg = 10 k@ 4 db

2N2484, 84A Power Bandwidth of 15.7 kHz 3

3 db points at 10 Hz and 10 kHz

2N2483 le =10 pA, Vg =50V, f=1kHz 4

2N2484, 84A R; = 10 k@, Power Bandwidth = 200 Hz 3

2N2483 lc =10pA, Ve =5.0V,f=10kHz 3

2N2484, 84A R = 10 kQ, Power Bandwidth = 2 kHz 2

2N2483 le =10pA, Ve =5.0V, f =100 Hz 15

2N2484 R¢ = 10 k@, Power Bandwidth = 20 Hz 10

2N2484A 5

2N2484A le =10 A, Ve =50V, f=10Hz 6

Rs = 10 k&, Power Bandwidth = 5 Hz

* Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%

“PX™ AMELCO SEMICONDUCTOR * A TELEDYNE COMPANY 1300 Terra Bella Ave. * Mountain View « Calif. 94040 + Phone (415) 968-9241 +




JANUARY 1968

282509
2n2510
282511

“n"

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
2N2509 | 2N2510 | 2N2511
Coliector-Base Voltage Veso 125 100 80 Volts 2"-0”“"'
Collector-Emitter Voltage Veeo 80 65 50 Volts M I 3ueeos
Emitter-Base Voltage Veso 7.0 7.0 7.0 Volts “ e
Total Device Dissipation Py
@ T, =25°C 0.36 Watts 100 DIA-—
@T.=25°C 1.20
@ TC = 100°C 0.68 - EMITTER
Derating Factor Above 25°C
@T,=25°C 21 mW/°C
Storage Temperature Taig —65 to 4300 °C
Junction Temperature T, +200 °C
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. ~ UNIT
Collector-Base Breakdown Voltage BV ;0
2N2511 le=101A, 1, =0 80 Volts
2N2510 100
2N2509 125
Emitter-Base Breakdown Voltage BVgo le=0,1;=0.1¢rA 7.0 - Volts
Collector-Emitter Sustaining Voltage Veeomsus o R
2N2511 le=10mA, ;=0 50 Volts
2N2510 65
2N2509 80
Collector Saturation Voltage Veeisat lc =5.0mA, I; =05mA 1.0 Volts
Base Saturation Voltage Viesah lc=5.0mA, I;=05mA 0.9 Volts |
Collector-Base Cutoff Current leso
2N2511 le=0,Ve =100V 5.0 nA
2N2510 =0,V =80V 5.0
2N2509 le=0,V, =60V 5.0
2N2511 le=0,Ve =100V, T, = 150°C 10 HA
2N2510 le=0,V; =80V, T, =150°C 10
2N2509 =0,V =60V, T, =150°C 10
Emitter-Base Cutoff Current leso lce =0,V =50V 2.0 nA
DC Current Gain hee
2N2511 le =1.0pA, Ve =50V 80
2N2511 lc=10pA, Ve =5.0V 120
2N2510 75
2N2509 40
2N2511 lc =10 A,V =50V 40
2N2510 T, =—55°C 25
2N2511 lc=10mA,V =50V 240 750
2N2510 150 500
2N2509 40
2N2511 lc=10mA,V =50V 100
2N2510 T, = —55°C 60
2N2509 20

Printed in U.S.A. 1104



- CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
High Frequency Current Gain | heo | lc=50mA,V =10V 1.5
f =30 MHz
Output Capacitance Cop le=0,V;=5.0V 6.0 pf
f =140 kHz
Input Capacitance Cip le=0,Vge =05V 10 pf
f= 140 kHz
Noise Figure NF f=1.0kHz
2N2511 Source resistance = 10 KQ 4.0 db
2N2510 Equivalent noise power 4.0
2N2509 bandwidth = 200 Hz
IC =10 uA, VCE =50V 7.0

* Pulse Test: Pulse Width = 300 usec; Duty Cycle = 19,.

2N2509 Collector Characteristics 2N2510 Collector Characteristics 2N2511 Collector Characteristics
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5.0 VOLTS

Characteristics Relative to Value at VCE

5.0V

Characteristics Relative to Value at VCB =

- Forward Current Transfer Ratio

Mg

- Collector Current - mA

Typical Common Emitter Characteristics
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Typical Common Base Characteristics
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VBE - Base Voltage - Volts

Characteristics Relative to Value at 'c = 1.0mA

Characteristics Relative to Value at I( = 1.OmA

I’»FE - Forward Current Transfer Ratio

Typical Common Emitter Characteristics
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2N2586

“n"

MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Vero 60 Volts —osoua.
Collector-Emitter Voltage Veeo o 45 Volts f
Emitter-Base Voltage Veso 60 Volts 2o
Collector Current Ie 30 mA
Total Device Dissipation Py
@T, =25°C 0.3 Watts
@ T =25°C 0.6
Storage Temperature Toig —65 to +300 °C
Junction Temperature T, +175 °C
Derating Factor above 25°C
@T, =25°C 2.0 mW/°C
@ T =25°C 40
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BV o lc=10pA, 1;=0 60 1 Volts
Emitter-Base Breakdown Voltage BVgo lc=0,l;=10¢A 6.0 Volts
Collector-Emitter Sustaining Voltage | Vceoiun” lc=10mA, l;=0 45 Volts
Collector Saturation Voltage Veksah lc=10mA, I; = 05mA 05 Volts
Base Saturation Voltage Vikisat lc=10mA, I; =05mA 0.7 0.9 Volts
Collector-Base Cutoff Current leso le=0,Vig=45V 2.0 nA
Collector-Emitter Cutoff Current leeo lg=0,Ve =50V 2.0 nA
Collector-Emitter Cutoff Current lees Vge =10,V =45V 2.0 nA
Vge =0,V =45V, T, =170°C 10 HA
Emitter-Base Cutoff Current leso lce=0,Vi =50V 2.0 nA
DC Current Gain hee lc =1.0 A, Ve =5.0V 80
le =10 A, Ve =50V 120 360
lc =500 uA, V=50V 150
le=10mA, V=50V 600
lc =10 pA, V=50V 40
T, = —55°C
Small Signal Current Gain hge le=10mA V=50V 150 600
f=1kHz
High Frequency Current Gain I hee | lc=05mA, V=50V 1.5
f =30 MHz
Output Capacitance Cob le=0,V;=5.0V,f=1MHz 7.0 pf
Input Resistance h;e lc=10mA, V=50V 4.5 18 KQ
f=1kHz
Output Conductance he lc=10mA, V=50V 100 wmhos
f=1kHz
Low Frequency Noise Figure NF f=1kHz 3.0 db
Source resistance = 10 k€
le =10 pA, Ve =50V
f=1kHz 3.5
Source resistance = 1 MQ
lc=1.0pA, V=50V
f=10kHz 2.0
Source resistance = 10 k{2
lc=10pA, V=50V
f=10kHz 2.0
Source resistance = 1 M
le=1.0pA, V=50V
* Pulse width = 300 usec; duty cycle = 19%

Printed in U.S.A. 1105
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MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Veso 60 Volts
Collector-Emitter Voltage Veeo 60 Volts Loon
Emitter-Base Voltage Vo 6.0 Volts 3ienos
Collector Current I 50 mA oo
Total Device Dissipation Py
@T, =25° 0.36 Watts
@ T = 25°C 1.2 snse
@ TC = 100°C 0.68 COLLECTOR
Derating Factor above 25°C X
@T,=25° 2.06 mW/°C )
@ To = 25°C 6.85 gy R X
Storage Temperature Tng —65 to +200 DC COLI:ECTOR IS INTERNALLY CONNECTED TO CASE
Junction Temperature T, 200 °C
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BV¢go le=104A, 1 =0 60 Volts
Emitter-Base Breakdown Voltage BVgo le =0, =10A 6.0 Volts
Collector-Emitter Sustaining Voltage Veeorsus lc=10mA, I;=0 60 Volts
Nonsaturated Base Voltage Vecion) lc =01mA, V=50V 07 Volts
Collector Saturation Voltage Veeseh lc =1.0mA, I; = 0.1 mA 0.35 Volts
Collector-Base Cutoff Current lcso le=0,Veg =45V 10 nA
lg=0,Vg =45V T, =150°C 10 LA
Emitter-Base Cutoff Current leso le =0,V =50V 10 nA
DC Current Gain hee le =1.0 A, Ve =50V 100
lc =10 uA, Ve = 5.0V 250 500
Ic =100 pA, Vg = 5.0 V 300
lc=10mA, V=50V 400
lc=104A, V=50V T, = —55°C | 50
Small Signal Current Gain h;, lc=1.0mA, V=50V 400 900
f=1.0kHz
High Frequency Current Gain [ hye | lc =05mA, V=50V 2.0
f =30 MHz
Output Capacitance Co le=0,Vg =50V 4.5 pf
f =140 kHz
Input Capacitance Cy le =0,Vge=5.0V 6.0 pf
f =140 kHz
Reverse Voltage Feedback Ratio h.. lc=1.0mA, V=50V 8.0 X107*
f=1.0kHz
Input Resistance h;e le =10mA, V=50V 10 24 K ohms
f=1.0kHz
Output Conductance hee lc=10mA, V=50V 40 umhos
f=1.0kHz
Noise Figure NF f=100 Hz 4.0 db
Source resistance = 10 k2
Equivalent noise power
bandwidth = 20 Hz
le =380 uA, Ve =50V

Printed in U.S.A.
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CHARACTERISTIC

SYMBOL

TEST CONDITIONS

MIN.

MAX.

UNIT

Noise Figure

NF

f=1kHz
Source resistance = 50 k2
Equivalent noise power
bandwidth = 200 cps
lc =5.0uA, Ve =50V
f =10 kHz
Source resistance = 50 k2
Equivalent noise power
bandwidth = 1000 Hz
lc =5.0uA, V=50V
f=10Hz
Source resistance = 10 kQ
Equivalent noise power
bandwidth = 2.0 Hz
lc =30 uA, Ve =5.0V

1.0

1.0

15

db

* Pulse Width = 300 usec; duty Cycle = 19%,.

“YT AMELCO SEMICONDUCTOR + A TELEDYNE COMPANY ¢ 1300 Terra Bella Ave. » Mountain View « Calif. 94040 » Phone (415) 968-9241
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MAXIMUM_ RATINGS

2N2192
2N2192A
2N2192B 2N2193 2N2195
CHARACTERISTIC SYMBOL | 2n2194 2N2193A | 2N2195A UNIT
2N2194A 2N2193B | 2N2195B
2N2194B -
Collector-Base Voitage Veso 60 80 45 “Volts
Collector-Emitter Voitage Veeo 40 50 25 Volts
Emitter-Base Voltage Veso 5 8 5 Volts
Collector Current Ic 1.0 1.0 1.0 ~Amp
Total Device Dissipation P,
@T,=25°C 0.8 0.8 0.6 Watt
@T.=25°C 2.8 2.8 2.8
@ T =100°C 1.6 1.6 _16
Derating Factor Above 25°C
@T, =25°C 4.56 4.56 3.43 mwW/°C
@ T =25°C 1674 16 16 -
Storage Temperature LA —65 to +200 °C

2N2192, A, B, 2N2194, A, B
2N2195, A, B
2N2193, A, B

Vg =3V, I =0

Vg =5V, I =0

CHARACTERISTIC SYMBOL|TEST CONDITIONS MIN.
Collector-Base Breakdown Voltage BV 3o lc =1004A, I =0
2N2192, A, B, 2N2194, A, B 60
2N2193, A, B 80
2N2195, A, B 45
Emitter-Base Breakdown Voltage BVgo le =100 A, Ic =0
2N2192, A, B, 2N2194, A, B 5
2N2193, A, B 8
2N2195, A, B 5
Collector-Emitter Sustaining Voltage | Veeoy™ |l = _ 25 mA (pulsed) I =0
2N2192, A, B, 2N2194, A, B 40
2N2193, A, B 50
2N2195, A, B 25
—t ——— PO — _
Collector Saturation Voltage Vekisah IC =150 mA IB =15mA
2N2192 thru 2N2195
2N2192A thru 2N2195A
2N2192B thru 2N21958
Base Saturation Voltagé 7 VBE(saH =150 mA, I; =15 mA
Collector-Base Cutoff Current leso o -
2N2192, A, B, 2N2194, A, B Vg =30V, 1. =0
2N2195, A, B
2N2192, A, B, Vg =30V, I =0,T, =150°C
2N2194, A, B
2N2195, A, B
2N2193, A, B Vg =60V, 1. =0
2N2193, A, B Veg =60V, 1 =0,T, =150°C
Emitter-Base Cutoff Current leso

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

0.35
0.25
0.18

1.3

.010
100

15

50
.010
25

.050
100

.050
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Volts
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RISE TIME (t/) =20 Nisec
FALL TIME (t§) =20 Nsec

SOURCE IMPEDANCE (Z 5y0)+50
PULSE WIDTH (PW) = I0uS€C

INPUT IMPEDANCE (R;n) =10 MQ
INPUT CAPACITANCE (C;p) =115 pf
RISE TIME (t,) <14 nsec

CIRCUIT CONDITIONS

Vin Ves
2N2192,A,8B 75V 75v
2N2i93,A,B 8 2N2194, A,B 1Isov | 150V

w AMELCO SEMICONDUCTOR * A TELEDYNE COMPANY o 1300 Terra Bella Ave. « Mountain View o Calif. 94040 « Phone (415) 968-9241

CHARACTERISTIC SYMBOL|TEST CONDITIONS MIN. MAX. UNIT
DC Pulse Current Gain hee”

2N2192, A, B, 2N2193,A, B lc =01mA, V=10V 15

2N2192, A, B, lce =10mA, Ve =10V 75

2N2193, A, B 30

2N2194, A, B 15

2N2192, A, B, lc =10mA, V=10V, 35

2N2193, A, B T, = —55°C 20

2N2192, A, B, Ic =150 mA, Ve =10V 100 300

2N2193, A, B 40 120

2N2194, A, B 20 60

2N2195, A, B 20

2N2192, A, B, lc =150 mA, Ve =1.0V 70

2N2193, A, B 30

2N2194, A, B 15

2N2195, A, B 10

2N2192, A, B, lc =500mA, Ve =10V 35

2N2193, A, B 20

2N2194, A, B 12

2N2192, A, B, 2N2193,A, B lce=10A,V, =10V 15
Rise Time t, ﬂ 70 nsec
Fall Time t, 2N2192-94, 2N2192A-94A, 2N2192B-94B 50 nsec

(See Figure 1) - —_—t ]
Storage Time t, 150 nsec
High Frequency Current Gain [ h | lc =50mA, V=10V, f =20 MHz 25
Output Capacitance C. Veg =10V, 1 =0,f=1.0 MHz 20 pf
* Pulse Test: Pulse' Width < 300 usec; Duty Cycle < 2%,
Figure 1
Vout
Vin
PULSE GENERATOR TO OSCILLOSCOPE
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oN2217
THRU

2N2222

wn""

e ommaaa;e”

MAXIMUM RATINGS

2N2220-22

L B —f Fgon.
CHARACTERISTIC SYMBOL RATING UNIT i
Collector-Base Voltage Veso | ) 60 [ Volts osouax.
Collector-Emitter Voltage Veeo 30 Volts
Emitter-Base Voltage Vo I Y R 7\A/5Its
Total Device Dissipation P, ' 2N2217-19 | 2N2220-22

@T, =25°C 0.8 0.5 Watts
@ T.=25°C 3.0 1.8
Derating Factor above 25°C o o N
@T,=25°C 5.33 3.33 mw/°C
@Tc =25°C | I N I B
Storage Temperature stq —65 to +200 °C
jahc.tlonT?ﬁbé,ratyrg_ — AL ,Tj:,,Ai.‘, 7 .. ,,Aw» _65 to + 175 ,77__ ,,OC._ ‘7,; COLLECTOR IS INTERNALLY CONNECTED TO CASE

ELECTRICAL CHARACTER|STICS at +25°C (Unless Otherwuse Specmed)
| CHARACTERISTIC | SYMBOL | TEST CONDITIONS CMIN. | MAX. UNIT |
Collector-Base Breakdown Voltage BVego lc=104A, I, =0 - 60 | voits
Collector-Emitter Breakdown Voltage BVeeo lc=10mA ;=0 | s Volts
Emitter-Base Breakdown Voltage BVigo le=104A, 1. =0 | s0 | Volts |
Collector Saturation Voltage Vg™ N
All Types lc =150 mA, Iy = 15 mA 0.4 Volts
2N2218, 19, 21, 22 Ic = 500 mA, 'B,__,‘ 50 mA 1.6
Emitter-Base Voltage Ve I o
All Types lg =15mA, I = 150 mA 1.3 Volts
2N2218, 19, 21, 22 ) | IB =50 mA |,« = 500 mA 2.6
Collector-Base Cutoff Current lcso l.=0,Vg=50vV 1 10 nA |
I ) =0, VLB—SOV TA—'150°C 10 uA
Emitter-Base Cutoff Current leso L IC =0, VEB = 3.0 V _v R T B Y S
DC Current Gain Pee R o ]
2N2218, 21 lo=01mA, V.. =10V 20
2N2219, 22 35
2N2217, 20 I =1.0mA Ve, =10V 12
2N2218, 21 25
2N2219, 22 50
2N2217, 20 lc =10 mA, Ve = 10V 17
2N2218, 21 35
2N2219, 22 75
DC Pulsed Current Gain hee* o
2N2217, 20 . =150 mA, Vo = 10V 20 60
2N2218, 21 40 120
2N2219, 22 100 300
2N2218, 21 e = 500 MA. Ve, = 10 V 20
2N2219, 22 30
2N2217, 20 le =150 mA, Ve, = 1.0V 10
2N2218, 21 20
2N2219, 22 50
High Frequency Current Gain fhe | lc =20mA, V=20V o 25 N
) f =100 MHz
Output Capacitance Cop le=0,Vi =10V 8.0 pf
. f=1.0MHz
Real Part of Input Impedance R.(h.) lc =20mA, V=20V 60 Ohms
f = 300 MHz
* Pulse Test: Pulse Width = 300 usec; Duty Cycle < 2%.
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MAXIMUM RATINGS

2N2218A 2N2221A

CHARACTERISTIC SYMBOL | 2N2219A 2N2222A | UNIT
Collector-Base Voltage Vero 75 75 Volts
Collector-Emitter Voltage Veeo 40 40 Volts
Emitter-Base Voltage Vo 6 6 Volts
Total Device Dissipation P,

@ T, =25°C 0.8 0.5 Watts

@ T. =25°C 3.0 1.8
Derating Factor Above 25°C

@ T, =25°C 5.33 3.33 mW/°C

@ T.=25°C 20 12
Storage Temperature Range Tng —65 to +200 °C
Junction Temperature Range | T, —65to +175 °C

2N2218A
2N2219A

JANUARY 1968

2N2218A
2N2219A

2N2221A
2N2222A

2N2221A
2N2222A

DIA |=—

ARS,
ATE

r—.oso MAX,

uy

COLLECTOR 1S INTERNALLY CONNECTED TO CASE

[COLLECTOR S INTERNALLY CONNECTED TO CASE|

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BV¢go lce=104A, 1 =0 75 Volts
Collector-Emitter Breakdown Voltage BV¢eo lc=10mA, lg=0 40 Volts
Emitter-Base Breakdown Voltage BVgo le=104A,1c=0 6 Volts
Collector Saturation Voltage Veesan ™
lc =150 mA, I =15mA 0.3 Volts
Ic =500 mA, I; = 50 mA 1.0
Base Saturation Voltage Vagisan ™
lc =150 mA, I; =15 mA 0.6 1.2 Volts
lc =500 mA, I; = 50 mA 2.0
Collector-Base Cutoff Current lcso
Veg=60V,l.=0 0.01 uA
V=60V, 1. =0,T, =150°C 10
Emitter-Base Cutoff Current leso V=38V, lc=0 10 nA
Base-Emitter Cutoff Current lgex Vg =60V, V=3V 20 nA
Collector-Emitter Cutoff Current lcex V=60V, Vg =3V 10 nA
DC Pulse Current Gain hee*
2N2218A, 2N2221A lc=01mA, V=10V 20
2N2219A, 2N2222A 35
2N2218A, 2N2221A le=10mA, V=10V 25
2N2219A, 2N2222A 50
2N2218A, 2N2221A lc=10mA, V=10V 35
2N2219A, 2N2222A 75
2N2218A, 2N2221A le=10mA, Ve =10V 15
2N2219A, 2N2222A T, = —55°C 35
2N2218A, 2N2221A lc =150mA, Ve =10V 40 120
2N2219A, 2N2222A 100 300
2N2218A, 2N2221A lc =150mA, V=10V 20
2N2219A, 2N2222A 50
2N2218A, 2N2221A lc =500 mA, Ve =10V 25
2N2219A, 2N2222A 40

Printed in U.S.A.
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CHARACTERISTICS

SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Small Signal Current Gain hye
2N2218A, 2N2221A le=10mA, V=10V, f =1kHz 30 150
2N2219A, 2N2222A 50 300
2N2218A, 2N2221A le=10mA, V=10V, f=1kHz 50 300
2N2219A, 2N2222A 75 375
High Frequency Current Gain hee
2N2218A, 2N2221A le =20 mA, Ve =20V, f = 100 MHz 25
2N2219A, 2N2222A 3.0
Output Capacitance Coo le=0,Ve =10V, f =100 kHz 8 pf
Input Capacitance Cu lc=0,Vg =05V, f=1kHz | 25 Cpf |
Voltage Feedback Ratio h..
2N2218A, 2N2221A le=10mA V=10V, f=1kHz 5 x107*
2N2219A, 2N2222A 8
2N2218A, 2N2221A le=10mA, V=10V, f=1kHz 25
2N2219A, 2N2222A 4
Input Resistance hi,
2N2218A, 2N2221A lc=10mA, V=10V, f=1kHz 1 3.5 K ohms
2N2219A, 2N2222A 2.0 8
2N2218A, 2N2221A lce=10mA, V=10V, f=1kHz 0.2 1.0
2N2219A, 2N2222A 0.25 1.25
Output Conductance hee
2N2218A, 2N2221A le=10mA, V=10V, f=1kHz 3 15 umhos
2N2219A, 2N2222A 5 35
2N2218A, 2N2221A le=10mA, V=10V, f=1kHz 10 100
2N2219A, 2N2222A 25 200
Collector-Base Time Constant r,'C. le =20mA, Ve =20V, f=31.8 MHz 150 psec
Noise Figure NF
2N2219A lc =100 uA, Ve = 10V, Rg = 1 k@, 4 db
2N2222A f=1kHz

* Pulse Test: Pulse Width < 300 usec; Duty Cycle < 2%.

“H> AMELCO SEMICONDUCTOR « A TELEDYNE COMPANY ¢ 7300 Terra Bella Ave. * Mountain View « Calif. 94040 » Phone (415) 968-9241
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MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Veso 75 Volts
Collector-Emitter Voltage Veeo 6.0 Volts
Emitter-Base Voltage Viso 40 Volts
Collector Current I 1.0 A
Total Device Dissipation Py
@T,=25°C 0.5 Watts
@ T =25°C 1.8
Derating Factor Above 25°C
@T, =25°C 3.3 mW/°C
@ Te=25°C 12
Storage Temperature Ts,g —65 to 4200 °C
Junction Temperature T, 200 °C
Lead Temperature, 1/16 inch from 230 °C
case, 10 second max.

JANUARY 1968

2N2222B

‘—.030 MAX,

SO00MIN

-— $§on.

400 DIA;
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EMITTER
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3LEADS

B8 COLLECTOR IS INTERNALLY CONNECTED TO CASE 8

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVcgo le=0,lc =10 4A 75 Volts
Collector-Emitter Breakdown Voltage BV¢eo le =10mA, Vg =0 40 Volts
Emitter-Base Breakdown Voltage BVgo le=0,lg =10 4A 6.0 Volts
Collector Saturation Voltage Verah ™ lc =150 mA, I; = 15 mA 0.2 Volts
lc =500 mA, I; = 50 mA 0.5
Ilc =1.0mA, I; = 100 mA 1.0
Base Saturation Voltage Vagrsat) lc =150 mA, I; = 15 mA 0.6 1.0 Volts
lc =500 mA, |; = 50 mA 1.3
lc =1.0mA, I; =100 mA 1.6
Collector-Base Cutoff Current lcso Vg =60V, ;=0 10 nA
V=60V, =0,T, =150°C 10 uA
Collector-Emitter Reverse Current lcex Ve =60V, Vg, =30V 10 nA
Base Leakage Current lg. Veg =60V, V=30V 20 nA
Emitter-Base Cutoff Current leso Vg =30V, I-=0 10 nA
DC Current Gain hee Vee =10V, I = 100 uA 35
V=10V, I =1.0mA 50
Vee=10V, I =10 mA 75
Vee =10V, I = 150 mA 100 300
Ve =10V, 1. = 500 mA 40
V=10V, I = 1.0 A* 15
Vee =10V, I =150 mA 50
Vg =10V, 1. =10mA, T, = —55°C | 35
‘Rise Time t. See Figure 1 25 nsec
Turn-on Delay Time ty See Figure 1 10 nsec
Fall Time te See Figure 2 60 nsec
Storage Time t, See Figure 2 225 nsec
Action Region Time Constant t, See Figure 1 25 nsec
Small Signal Current Gain hg, Vee =10V, I = 1.0 mA 50 300
f=1.0kHz
V=10V, I =10mA 75 375
f=1.0kHz
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CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
High Frequency Current Gain | heq | Ve =20V, |l =20 mA 3.0
f =100 MHz
Vee =20V, I =50 mA 4.0
f =100 MHz
Output Capacitance Cy Veg=10V, 1 =0 8.0 pf
f =100 kHz
Input Capacitance Cy Vg =05V, lc=0 25 pf
f =100 kHz
Input Resistance h;, Veg =10V, Ic =1.0mA 2.0 8.0 k ohms
f=1.0kHz
Vee =10V, I =10 mA 0.25 1.25
f=1.0kHz
Voltage Feedback Ratio hee Ve =10V, Ic =1.0mA 0.0008
f=1.0 kHz
Ve =10V, I =10 mA 0.0004
f=1.0kHz
Output Conductance hoe Vee =10V, I =1.0mA 5.0 35 wmhos
f=1.0kHz
Vep =10V, 1. =10 mA 25 200
f=1.0kHz
Collector-Base Time Constant r,'C. Veg =20V, I =20 mA 150 psec
f=231.8 MHz
Real Part Input Impedance Rethier Ve =20V, I =20 mA 60 Ohms
f = 300 MHz
Current Gain Bandwidth f, Vee =20V, Il =20mA 300 MHz
Product f =100 MHz
Noise Figure NF Veg =10V, Ic = 100 xA 4.0 db
Re =1.0k2.f =1.0kHz
BW = 1.0 Hz

*Pulse Test: Pulse Width = 300 usec; Duty Cycle < 29,.

Vm=‘*30 ")
GENERATOR 2009
RISE TIME s 2 nsec (Icg=150 mA)
PW < 200 nsec
9.9V OSCILLOSCOPE

6190
{I5,=15 mA)

Zin>100KQ
Cin s 12 pf
RISE TIME < 5 nsec

0

=0.5V =Vge (orF)

Figure 1  Equivalent Test Circuit for Measuring Delay and Rise Times

Vec=+30V

200 Q
(Ics=150 mA)
+l6.2v (Ig;=15mA)

~ 100 usec =-15 mA
I (Igp=-15 mA) 20 KQ

o———-|—
~ 500 usec —==
-13.8V 0SCILLOSCOPE
I‘-' <5 nsec Zin>100 K
' Cins!2pt

= = RISE TIME < 5nsec

Figure 2  Equivalant Test Circuit for Measuring Storage Fall Time

B> AMELCO SEMICONDUCTOR + A TELEDYNE COMPANY « 1300 Terra Bella Ave. » Mountain View « Calif. 94040 » Phone (415) 968-9241







JANUARY 1968

2N2243
2N2243A

'MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Veso 120 Voits
Collector-Emitter Voltage Veeo 80 Volts
Emitter-Base Voltage Vo 7.0 Volts
Total Device Dissipation Py

@T,=25°C 0.8 Watts

@ T.=25°C 238

@ T, =100°C 1.6
Derating Factor above 25°C

@T,=25°C 46 mW/°C
Storage Temperature Titg —65to 4200 °C
Junction Temperature T, —65 to +200 °C

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVcgo lc =100 4A, I =0 120 Volts
Emitter-Base Breakdown Voltage BVgo lc =0, =100 1A 7.0 Volts
Collector Saturation Voltage Verissh
2N2243 lg=15mA, I = 150 mA 0.35 Volts
2N2243A 0.25

Collector-Base Cutoff Current leso le=0,Vg=60V 10 nA

le=0,Vg =60V, T, =150°C 15 uA
Emitter-Base Cutoff Current leso lce=0,Vi =50V 50 nA
DC Current Gain hee lc =100 A, Ve =10V 15

le=10mA, V=10V 30

lc =10mA, V=10V 20

T, = —55°C

DC Pulsed Current Gain hee” lc =150mA, V=10V 40 120

lc =500mA, V=10V 15

lc =150 mA, V=10V 30
Small Signal Current Gain h, N lc =50mA, V=10V 25

f=1.0kHz

Output Capacitance C.o lc =100 4A, I =0 15 pf
Stored-Charge Time Constant Ty See Figure 1 2.1 usec

* Pulse Test: Pulse Width < 300 usec; Duty Cycle = 1%.

°*10v
2000 —i—

INPUT PULSES AT POINT i | Vour
PULSE B 2’50 a TO OSCILLOSCOPE
PULSEA ¢ INPUT IMPEDANCE (R;,) = lOmQ
oV ) INPUT CUPACITANCE (C;q) = 11.5 pf
02ms~| = RISE TIME (1) < 14 nsec
F—8ms—= P
4:500

=

Figure 1
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IMAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
Coliector-Base Voltage Vo 80 Volts
~ Collector-Emitter Voltage Vero 35 Volts
Emitter-Base Voltage Veso 7.0 Volts
" Collector Current Ic 1 Amp
" Total Device Dissipation P,
@ T, =25°C 0.8 Watts
@ T.=25°C 5.0
@ T, =100°C 2.8
Storage Temperature L —65t0 +200 °C ]
Junction Temperature T, +200 °C
" Lead Temperature, 1/16 inch from +300 °C
case, 10 sec. max.
Derating Factor above 25°C T
T, =25°C 4.06 mW/°C
T, = 25°C 2.86

2n2297

JANUARY 1968

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

COLLECTOR IS INTERNALLY CONNECTED TO CASE

CHARACTERISTIC SYMBOL | TEST CONDITIONS - MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVeso le =100 1A, I =0 80 Volts
Emitter-Base Breakdown Voltage BV le =0, g =100 zA 7.0 Volts
Collector-Emitter Sustaining Voltage Vo le=30mA, ;=0 35 Volts
Base Saturation Voltage Vit Ic = 1000 mA, Iy = 100 mA 1.6 Volts
Collector-Base Cutoff Current lcso =0,V =60V 10 nA
le=0,V =60V, T, =150°C 10 “A
Emitter-Base Cutoff Current leso le =0,V =50V 10 nA
DC Pulsed Current Gain hee” le =150 mA, Ve =10V 40 120
le =10mA, Ve =10V 30
le=10A V=10V 15
High Frequency Current Gain he lc=50mA, V=10V 3.0
f = 20 MHz
Output Capacitance C.o le=0,Vgp =10V 12 pf
f = 140 kHz
Collector-Base Time Constant r,C. le =10mA, V=10V 800 psec
f =4 MHz

* Pulse Test: Pulse Width = 300 usec; Duty Cycle < 19%.

COLLECTOR
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2n5079
2n5080

“n"

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Veso 60 Volts
Collector-Emitter Voltage Veeo 5 Volts Lo
Emitter-Base Voltage Vo 30 Volts 3ieaos
Collector Current Ic 1.0 Amp
Base Current Ig 200 mA
Total Device Dissipation Py
@T,=25°C 1.8 Watts
Derating Factor above 25°C
@T,=25°C 10.3 mW/°C
Storage Temperature stg —65 to +200 °C
Junction Temperature T, 200 °C .
Lead Temperature, 1/16 inch from 300 °C Gl COLLECTOR 1S INTERNALLY CONNECTED TO CASE
case, 10 seconds max.
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVeso le=104A,1;=0 60 Volts
Collector-Emitter Breakdown Voltage BV¢eo™ le=10mA, I; =0 30 Volts
Emitter-Base Breakdown Voltage BVio le =0,I; =10 4A 5.0 Volts
Base Saturation Voltage Vegrsan™ Ilc =150 mA, I3 = 15mA 1.0 Volts
Ic =500 mA, I; =50 mA 1.3
lc =1.0A, ;=100 mA 1.6
Collector Saturation Voltage Veesan ™ lc =150 mA, I; =15 mA 0.2 Volts
lc =500 mA, |; = 50 mA 0.5
lc =1.0A, l; =100 mA 1.0
Collector-Base Cutoff Current lcso Vg =50V, 1. =0 10 nA
Veg=50V,I;=0,T, =150°C 10 uA
Emitter-Base Cutoff Current leso Vg =3.0V, I =0 10 nA
DC Current Gain hee”
2N5079 Vee=10V, I =01 mA 35
2N5080 50
2N5079 Vee=10V, I =1.0mA 50
2N5080 20
2N5079 Vee=10V, I =10 mA 75
2N5080 150
2N5079 Vee =10V, I =150 mA 100 300
2N5080 200 500
2N5079 Vee =10V, I = 500 mA 50
2N5080 90
2N5079 Vee=10V, I =1.0A 15
2N5080 25
High Frequency Current Gain h, Veg =20V, I = 50 mA 4
f =100 MHz
Output Capacitance C. Veg =10V, I =0 7 pf
f=1.0MHz
Input Capacitance Cu Vg =05V, lc=0 30 pf ﬂ
f=1.0MHz
Noise Figure NF Vee=5.0V, I =200 4A, Rg = 5100 4.0 db
f = 1.0 kHz, BW = 200 Hz

Printed in U.S.A.
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JANUARY 1968

2N915
2N915A

“n"

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT B
Collector-Base Voltage Veso 70 Volts .
Collector-Emitter Voltage Veeo 50 Volts f b
Emitter-Base Voltage Veso 5 Volts 500 [l 3uenos
Collector Current [ ~ Limited by Dissipation only ) H ﬂ Seow
Total Device Dissipation P, | Bou.
@ T, =25°C 0.36 Watts 100 D,‘,__,_M!
@ T, = 25°C 1.2 080 ——d ol Bk
@ TC = 100°C 0.68 o ‘- COLLECTOR
Derating Factor above 25°C i
@T,=25°C 21 mW/°C
@Tc=25°C o ) - 685 )
Storage Temperature g —65to +200 °C
Junction Temperature T, | 4200 [ ¢ ]
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BV g0
2N915 lc=100¢A, I =0 70 Volts
2N915A lc=10¢1A, 1, =0 70 Volts
Emitter-Base Breakdown Voltage BVgo le=10rA, I =0 5 Volts
Collector-Emitter Sustaining Voltage Veeotsus ™ lc=10mA,I;=0 50 Volts N
Base Saturation Voltage Veesah le=10mA,l;=1mA 0.9 Volts
Collector " Saturation Voltage Vekisah
2N915 lc=10mA, I; =1mA 1.0 Volts
2N915A 0.2
Collector-Base Cutoff Current lego
2N915 Veg=60V, 1. =0 10 nA
2N915A 2
2N915 Veg =60V, I, =0,T, =150°C 30 HA
2N915A 3
DC Pulse Current Gain hee™ lc=10mA, V=5V 50 200
DC Pulse Current Gain hee* |
2N915A lc =104A, Ve =5V 50 200
Both Types lc =100 A,V =5V 50 200
Both Types lce=1.0mA, V=5V 50 200
Both Types le=10mA, V=1V 50 200
Both Types lc=100mA,Ve=1V 15
Emitter-Base Cutoff Current IEBO_‘ -
2N915A V=3V, lc=0 2 nA
High Frequency Current Gain | hy |
2N915 Veg =15V, I =10mA 25
2N915A f =100 MHz 6.0
Small Signal Current Gain hie i
2N915 Vg =5V, lc=1mA 40 200
2N915A f=1kHz 50 200
Small Signal Current Gain h,, Vee=5V,lc=5mA 50 | 250 -
f=1kHz

Printed in U.S.A. 1501



CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Output Capacitance C.
2N915 V=10V, [;=0 3.5 pf
2N915A 3.0 pf
Input Capacitance Cy
2N915 Vg =05V,I-=0 10 pf
2N915A 5 pf
Input Resistance h;, Veg=5V,lc =5mA 2000 ohms
f=1kHz
Veg=5V,lc=1mA 6000 ohms
f=1kHz
Output Conductance hoe Vee=5V,Ilc =5mA 75 #mhos
f=1kHz
Vee=5V,lc=1mA 125 umhos
f=1kHz
Collector-Base Time Constant r'C. Veg=10V, I =10mA 300 psec
f = 40 MHz
Noise Figure NF
2N915A Ve =5V, lc=10¢A 4 db
f=1kHz
Rg = 10 k2
BW = 200 Hz
* Pulse Test: Pulse Width = 300 usec; Duty Cycle = 19,
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“n"

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
2N916,
2N916A 2N916B
Collector-Base Volitage Veso 45 60 Volts
Collector-Emitter Voltage Veeo 25 30 Volts
Emitter-Base Voltage Vo 5 5 Volts
Collector Current le Limited by Dissipation Only
Total Device Dissipation Py
@T,=25°C 0.36 Watts
@ T, =25°C 1.2
@ T. = 100°C 0.68
Derating Factor above 25°C
@ T, =25°C 241 mwW/°C
@ T, =25°C 6.85
Storage Temperature TS,g —65 to +200 °C
Junction Temperature TJ +200 7 °C COLLECTOR IS INTERNALLY CONNEC
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVso
2N916, 2N916A lc=10pA, I =0 45 Volts
2N916B lc=10¢A, I =0 60 Volts
Emitter-Base Breakdown Voltage BVio le=104A, 1 =0 5 Volts
Collector-Emitter Sustaining Voltage Veeoses”
2N916, 2N916A lc=10mA, ;=0 25 Volts
2N916B 30 Volts
Collector Saturation Voltage Vekisah
2N916, 2N916A lc=10mA, I;=1mA 0.5 Volts
2N916B 0.2 Volts
Collector Saturation Voltage Vetiah
2N916A I =100 mA, I; =10 mA 1.0 Volts
2N916B 0.5 Volts
Base Saturation Voltage Vieisah lc=10mA, I;=1mA 0.9 Volts
Base Saturation Voltage Vieia
2N916A Ilc =100 mA, I; =10 mA 1.3 Volts
2N916B 1.2
Collector-Base Cutoff Current leso
2N916, 2N916A Vg =30V, I =0 10 nA
2N916B Vg =45V, I =0 2
2N916, 2N916A V=30V, =0,T, =150°C 10 HA
2Ng16B Vg =45V, 1 =0,T, =150°C 3
Emitter-Base Cutoff Current leso
2N916B Vg =3V, 1.=0 2 nA
DC Puise Current Gain hee* le=10mA, V=5V 50 1 200
DC Pulse Current Gain hee* o
2N916A, 2N916B lc=100mA, V=1V 15

Printed in .u.s.AA 1502



CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
DC Pulse Current Gain e
2N916B lc=10pA, Ve =5V 50 200
All Types le =1004A, Ve =5V 50 200
All Types le=1.0mA, V=5V 50 200
All Types lc=10mA, V=1V 50 200
High Frequency Current Gain | hye |
2N916, 2N916A lc=10mA, V=15V 3.0
2N916B f =100 MHz 5.0
Small Signal Current Gain hee le=5mA, V=5V 50 250
f=1kHz
Small Signal Current Gain he,
2N916, 2N916A le=1mA, V=5V 40 200
2N916B f =1 kHz 50 200
Output Capacitance Co
2N916, 2N916A Veg=5V,lg=0 6 pf
2N916B 3 pf
Input Capacitance Ci
2N916, 2N916A Vg =05V, lc=0 10 pf
2N916B 5 pf
Input Resistance h;, le=5mA V=5V 2000 ohms
f =1kHz
le=1mA V=5V 6000 ohms
f=1kHz
Output Conductance hge lc=1mA, V=56V 75 umhos
f=1kHz
lc=5mA,V,=5V 125 uwmhos
f=1kHz
Collector-Base Time Constant r,'C. lc=10mA,V,; =10V 300 psec
f = 40 MHz
Noise Figure NF
2N916B le=102A, V=5V 4.0 db
f=1kHz
R;=10K
BW = 200 Hz
Pulse Test: Pulse Width = 300 usec; Duty Cycle = 19%,. Noise Figure Noise Figure
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JANUARY 1968

2NO18

MAXIMUM RATINGS | —ion -
- R 210
CHARACTERISTIC SYMBOL | RATING UNIT o [ osouax
Collector-Base Voltage Veso 30 Volts T )
Collector-Emitter Voltage Veeo 15 Volts ?4?3 uu 4 LEADS
Emitter-Base Voltage Vo 3.0 Volts i _ﬂ I] ﬂ-—%vm
Collector Current Ic 50 mA 12300,
Total Dissipation P, ' Tlaos™" T
@T, =25°C 0.2 Watt .100DIA
@ T, =25°C 0.3 050 BASE
Derating Factor above 25°C o EMITTER COLLECTOR
@ T, =25°C 2.0 mW/°C
\?:,:r;?:n ’I;-eer:qperature T“g —65 to +300 :C N CASE
perature T, +200 C 046 048
) 036 028
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVcgo le=10pA, Ig=0 30 Volts
Collector-Emitter Sustaining Voltage Veeoisus lc=38mA,l;=0 15 Volts
Emitter-Base Breakdown Voltage BVgo le=10 pA, I =0 3 Volts
Collector Saturation Voltage Vksah lc=10mA, ;=10mA 0.4 Volt
Base Saturation Voltage Vetsat) lc =10 mA, I3 = 1.0 mA 1.0 Volt
Collector-Base Cutoff Current leso Veg=15V, =0 10 nA
Veg=15V, T, =150°C, I, =0 1.0 LA
DC Current Gain hee Vg =10V, . =3.0mA 20
High Frequency Current Gain [ he | lc =4.0 mA 6.0
V=10V
f=100 MHz
Output Capacitance Cop V=10V 17 pf
Il =0, f =140 kHz
Veg =0, f =140 kHz 3.0
le=0
Input Capacitance Cy, Vg =05V 2.0 pf
le =0,f=140 kHz
Collector Efficiency 7 Veg=15V 25 %
f =500 MHz
lc =8.0 mA
Available Power Gain A, lc =6.0 mA 15 db
V=12 V
f =200 MHz
(Figure 1)
Power Output P, lc =8.0 mA 30 mw
Veg=15V
f =500 MHz (Figure 2)
Noise Figure NF lc =1.0 mA 6 db
Vg =60V
f=60 MHz
Rg = 400 2

* Pulse Test: Pulse Width = 300 usec; Duty Cycle = 19%,.

Printed in U.S.A.

1503




Pg (db)

TYPlCA!;

COLLECTOR CHARACTERISTICS

T
° r“‘, P ,LL@‘ //// T‘-’25'C Tp*100°C
aos=T_ - i PSkd "
swh / Ta=-55"C o T / _
8t— O ] 8 H o\
;w‘/ PAVAVY | L)) Y/
Ll Y / ouzntl—] / / ’ //// /
6 0255+ Y T ] A - /
5 [ e / : ot | AN )| /
E [ - I 7 : : d Job‘"“ = / / e /
o \wmb "] / Y| = N
- a4 p— 9. / v [ - 0.08% / /
olons 4 e L~
— I e /
2 // 2~ / ]
0.08 1 0.02mA
1g=0OmA X xgl-o ° X
° 4 8 -3 [ 20 oo 4 8 1”2 16 20 [o] 4q 8 12 16 20
Ve (VOLTS) Ve - (VOLTS) Ve (vOLTS)
) TYPICAL HIGH FREQUENCY CHARACTERISTICS 500 MHz Power Output and
200 MHz Power Gain Collector Efficiency
s Neutralized 200 MHz Power Vs
Collector Current Gain Amplifier Test Circuit Collector Current
2 100 50
1
— Vep ISV
16| 80 Ta®25°C —" 40
P ~J are g A "/-...\)( P
Ol R 7 s\\
2 Veg=l2V, = 60 ,'1 // L. " 30
3 A >
00! ut oUTPUT £ re
8 ¢ H V800 & 40 A( 20
?‘ 7g|.u-1.w /
Y
4 FI16. 1 20 ,/ o
TRANSISTOR
, e
) ) ] 12 6 20 (7 4 2 6 2
Ic (mA) mp." I (ma)
500 MHz Oscillator = L= 3. TURNS NO.16 TINNED COPPER WIRE; 2 DIA; T Lowe.
- TURNS RATIOSS4 TO 2
Test Circuit $ro000 _I_.og,c Le- o u'a':u':sn :ﬁ: ;l::gl: copeer wire: L oia; § Lone
- L3~ MILLER %4303 (.4-.65xn)
(NOTE 3)  sopt “Vee
(_
| 78et OUTPUT NOTES:
11— : : (1) COAX PLUMBING CONSIST OF THE
{NOTE 1) FOLLOWING GR AIR LINES:
2 TYPE 874 TEE
(NOTE2) Fi1G. 2 | TYPE 874-D20 ADJUSTABLE STUB

Collector-Base Diode
Reverse Current

vs
Temperature
1000
//
pa
10.0 7
Veg*iSv /
. A
- 1.0
8 1
- e
0.0 1
/
0.0t
25 50 75 100 125 150

Ty (%)

| TYPE 874-LA ADJUSTABLE

sTuB

| TYPE 874-WN3 SHORT-CIRCUIT

TERMINATION

(2) 2 TURNS *16 awe
0D, | 174 INCH LON

(3) 9 TURNS * 22 awe WIRE, 3/16
OD, 1/2 INCH LONG

WIRE, 3/8
<]

INCH

INCH

TYPICAL ELECTRICAL CHARACTERISTICS

Iego (nA)

0.001

o 4 8

Collector-Base Diode
Reverse Current
vs
Voltage

2
Veg (VOLTS)

16 20

Output Capacitance
vs
Reverse Bias Voltage

20
18
\ Ig*1g=0
16 \
14
\
\\
1.2 . Cob ——
. ~
-
10
o 20 40 €0 80 10

vcp (VOLTS)

M ~COLLECTOR EFFICIENCY-%




Base Saturation Voltage

TYPICAL ELECTRICAL CHARACTERISTICS
Collector Saturation Voltage

Input Capacitance

vs vs vs
Collector Current Collector Current Reverse Bias Voltage
5
L] o RN R
Ic*101 T " -
T mieSy S e . .\ ]
_ T 25°C 1 @ — - - h r— Icrig=0
5 os = l00°c [ 3 o3 1N -
g .’-E L Ll o 2 y/il I
3 06 " 3 / N \
A 2 O \ S N S
0s g E NG T
|| \ Civ
o I T T
o 02 os 10 20 50 1 25 0 0 28 u | 4
Te (ma) Ig (mA)
10
Pulsed DC Current Gain Noise Figure S e ™
vs vs Contours of Constant
Collector Current Frequency Gain Bandwidth Product (f;)
‘100, 20
l 15.0 i EREE LARALA
| vegrivour ] :-E N § é é ‘§ A C/[
<< 2.0 ~ 12
2T N\ - gy \TH
5‘“‘ // ¢ \ £ : . RG-QOOJL.IC-ImA_-LI— g % i \ /
" / yf¢\ \ s }— Veg =6V +—1A 2 1 \ /
{ \ : T T £ \WIIEE
N s \‘ oo o I 10 10 100 500 \ \ \ Ff i
e / \ 1-FREQUENCY (MHz) 3.0 \ \ \ oY Lg”
== IR
oot R A TYPICAL SMALL SIGNAL PARAMETERS %1 0z o3 10 20 50 10 25
. lc (mA)
. mittance : .
Reverse Transfer Admittance Input Ad Output Admittance Forward Transfer Admittance
Vs vs vs vs
- nt — —
Frequency — Input Short Circuit Collector Current — Collector Current — Collector Current —

. . Output Short Circuit Input Short Circuit Output Short Circuit
] l 1 I 20 T 1\ T 100 | T -
icesoma | /|| 4o 4 | A . . b <|, -

s VeE® 10V " . 12100 MH:

- (<100 Mz | i ey [ A i i A R e
4 . N U N - S
_ § N 1 Veg =5V 1
g § ﬂv/ﬁ"_ﬂ—,‘_ ; //-ﬁ‘ 15V ;
z . — T ey —]2 T INRERS ‘
22 e i A = — 3.0 i z ol 2
1 ars “ - = 7 s ’ £
| L “Tvegesv 1oV isv 1> B vee v | ! :
‘+ A / 2 S I N S <4 o4 ’—"’"_ ov 20 e ‘ '
[ IS Tie 9 e — X ! ;o
\ _ oe | | ey
° * ??FkEQI\j.EOchmI) 300 w0 [ - J i ‘r t ‘
. ° 4 8 LI 2 a [ 8 0 % 2 4 € 8 i
Reverse Transfer Admittance i (ma) e (ma) Ic tma)
v Input Admittance
Collector Current — vs Output Admittance Forward Transfer Admittance
Input Short Circuit Frequency — Output Short Circuit vs vs
e — — i Frequency — Input Short Circuit Frequency — Output Short Circuit
—_ VJ',A K8 Yie
b T — T Vg sV fov 18v 23 * L B w.J,JLJmL L o 4 : ,] J !
- - SR | Ic=5.0ma ] Ig=50mA \ Ic=50mA
. S Veg=10V 10 VeIV 80 \ Veg =10V
g 2 ‘“_ ‘
2 12100MHz - 8 boe ] 60
g o1 § g g L o \ i
e — 3 5 6 Z w0 rbre
S S I 2 N
Veg® 10V, 18V | 3. ,/'\_ | H 7 H M
= 74 I 3 . A < 20 - N\
“9r — s w9 / N
(2 B4l 4 90:; Y
: o%” bie 2 A / ° | |

0.01 l 1 g o ;r i

o 2 3 3 0 o 1l %0 20 S0 100 200 500 1000 26 20 50 100 200 500 1000
Xc (mA) 10 20 50 100 200 500 1000 f~FREQUENCY (MHz) f-FREQUENCY (MHz)

“B> AMELCO SEMICONDUCTOR * A TELEDYNE COMPANY « 1300 Terra Bella Ave. » Mountain View s Calif. 94040 + Phone (415) 968-9241

#-FREQUENCY (MHz)




JANUARY 1968

2N2369A

»n

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Veso 40 Volts
Collector-Emitter Voltage Vies 40 Volts
Collector-Emitter Voltage Veeo 15 Volts L
Emitter-Base Voltage Veso 4.5 Volts 3 LEADS
Collector Current Ic 200 mA
Total Device Dissipation P,
@T, =25°C 0.36 Watt
@ T. = 25°C 1.2 oase
@ TC = 100°C 0:68 COLLECTOR
Derating Factor Above 25°C
@T,=25°C 2.1 mW/°C
@ T, =25°C 6.85
Storage Temperature Tsfg —65 to +200 °C
Junction Temperature T, +200 °C
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVig0 lc=10uA, Ig=0 40 Volts
Collector-Emitter Sustaining Voltage Voo™ | le=10mA, ;=0 15 Volts
Collector-Emitter Voltage BV g le=10uA, 13 =0 40 Volts
Emitter-Base Breakdown Voltage BVgo le=10uA, I =0 4.5 Volts
Base Current I Vee =20V, Vg =0 —-0.4 uA
Collector-Emitter Cutoff Current lces Ve =20V, Vg =0 0.4 uA
Collector Saturation Voltage Vegsah lc=10mA, |; =1mA ) 0.2 Volts
lc =30mA, I; =3 mA 0.25
le =100 mA, I; =10 mA 0.5
lc=10mA, I; =1mA 03
T, =125°C
Base Saturation Voltage Vagisah Ilc=10mA, I =1mA 0.7 0.85 Volts
lc =30mA, I; =3 mA 1.15
lc =100 mA, |; = 10 mA 1.6
le=10mA, I =1mA 0.59
T,=125°C
lc =10mA, I =1mA 1.02
T, = —55°C
Collector-Base Cutoff Current lcso Vg =20V, I =0 0.4 uA
Ve =20V, T, = 150°C 30
DC Pulse Current Gain hee* lc=10mA, V=035V 40
le=10mA, V=035V, T, = —55°C 20 120
le =100mA, Ve =10V 20
lc = 30mA, Ve = 04V 20
High Frequency Current Gain [ h | lc =10mA, Vo =10V, f =100 MHz 5
Output Capacitance Coo Veg =5V, I =0,f=140kHz 4 pf
Storage Time t(r,) lc = I, = lg, = 10 mA (See Figure 1) 13 nsec
Turn-On Time t, lc=10mA, I, =3mA, V- =3V, 12 nsec
Vo = 1.5V (See Figure 2)
Turn-Off Time tors lc=10mA, I;; =3mA, I, = 1.5mA, 18 nsec
Vce = 3V (See Figure 2)
* Pulse Test: Pulse Width = 300 usec, Duty Cycle = 2%

Printed in U.S.A. 1504



Pulse Generator
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JANUARY 1968

2N2616
2N2729

“n

MAXIMUM RATINGS

2N2616 2N2729

CHARACTERISTIC SYMBOL | RATING UNIT mboe .
Collector-Base Voltage Veso 30 Volts e
o -040MAX
Collector-Emitter Voltage Veeo 15 Volts %,ﬁﬁL{
Emitter-Base Voltage Vo 3.0 Volts upos
Collector Current Ic 50 mA '
Total Device Dissipation P, Hom
@T,=25°C 0.3 Watts
@T.=25°C 0.8
Derating Factor above 25°C’
@T,=25°C 2.1 mWw/°C
@ Te = 25°C 4.56
Storage Temperature st —65to +300 |°C
Junction Temperature T 4200 |°C O e mo et  omeres 10 oase
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVeso le=10uA,1g=0 30 Volts
Emitter-Base Breakdown Voltage BVgo lc=0,I;=10¢rA 3.0 Volts
Collector-Emitter Sustaining Voltage Veeorsus” Ilc=38.0mA,I;=0 15 Volts
Collector Saturation Voltage Veksat lc=10mA, [; =1.0mA 0.4 Volts
Base Saturation Voltage Vitisat) lc=10mA, I, =1.0mA 1 Volts
Collector-Base Cutoff Current leso le=0,Vg =15V 1.0 nA
le=0,Vi=15V, T, = 150°C 1.0 2A
DC Pulsed Current Gain hee* le=3.0mA, V=10V 20
High Frequency Current Gain [ he ] le=40mA, V=10V 6.0
f =100 MHz
Output Capacitance C. le=0,Vip =10V 2.8 pf
f =140 kHz
Input Capacitance C, Ic =0,V =05V 20 pf
f =140 kHz
Available Power Gain (See Figure 1) A, lc=6.0mA,V =12V 15 db
f = 200 MHz (Figure 1)
Power Output (See Figure 2) P, lc=80mA, V., =15V 30 mwW
f = 500 MHz (Figure 2)
vr:loise Figure NF f =60 MHz 6.0 db
Source resistance = 400 Q
le=1.0mA, V=60V
| Collector Efficiency " lc=8.0mA, Vg, =15V 25 %
f = 500 MHz
*Pulse Test: Pulse Width = 300 usec; Duty Cycle = 1%

Printed in us.;{ . 1505



500 MHz OSCILLATOR TEST CIRCUIT

Notes:
2.2K RFC (NOTE 3) 50pf 75pf (1) Coax plumbing consists of the following GR air lines:
Vee —o OUTPUT 2 Type STATEE
(NOTE 1) 1 Type &74 - D20 Adjustabie Stub
1 Type 874 - LA Adjustable Line
(NOTE 2) RFC 1 Type 874 - WN3 Short-Circuit Termination
MTM Vee (2 2 turns #16 AWG wire, 3/8 inch 0D, 1-1/4 inch long
(3) 9 turns #22 AWG wire, 3/16 inch 0D, 1/2 inch long

1000 pf 1000pf
T T

“P§ AMELCO SEMICONDUCTOR « A TELEDYNE COMPANY 1300 Terra Bella Ave. « Mountain View o Calif. 94040 + Phone (415) 968-9241




NPN TRANSISTOR JANUARY 1968
RF/IF AMPLIFIER
e HIGH FREQUENCY 2N2708
e HIGH POWER GAIN
e LOW CAPACITANCE

n"

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage A Veso 35 Volts
Collector-Emitter Voltage Veeo 20 Volts .530 wu
Emitter-Base Voltage Veso 3.0 Volts M!'N 101
Collector Current Ic Limited by P only __.g_g_gm
Total Device Dissipation Py 100DIA

T, =25°C 0.2 Watts : :l
Storage Temperature Tsfg —65 to +200 °C
Junction Temperature T, +200 °C
Derating Factor above 25°C

@ T, =25°C 1.14 mw/°C

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVigo lc=10uA,1g=0 35 Volts
Emitter-Base Breakdown Voltage BV Ilc=0,I;=10¢A 3.0 Volts
Collector-Emitter Sustaining Voltage Vot ™ lc=30mA,Ig=0 20 Volts
Collector-Base Cutoff Current leso =0,V =15V 10 nA
le=0,V =15V, T, =150°C 10 uA
DC Current Gain hee lc=20mA,V =20V 30 200
Small Signal Current Gain he, lc=20mA, V=15V 30 180
f=1kHz
High Frequency Current Gain [h | lc=2.0mA, V=15V 7.0 12
f = 100 MHz
Output Capacitance C. le=0,Vg=15V 1.5 pf
f =140 kHz
Collector-Base Time Constant r,'C. le =20mA, Ve =15V 15 33 psec
f = 31.9 MHz, 4th Lead = gnd
Available Power Gain Neutralized Gie lc=20mA, V=15V 15 22 db
f =200 MHz (Figure 1)
Noise Figure NF Source Resistance 509 8.5 db
lc=20mA, V=15V
f = 200 MHz

* Pulse Test: Puise Width = 300 usec; Duty Cycle = 19%,.
":5' FIGURE 1 — CIRCUIT USED TO MEASURE POWER GAIN AT 200 MHz

AN

Cn 1-8pt
2N2768 7 Vour
1000pf 3 cr

21/2 TURNS }-J _.— 3 TURNS NO.22 NOTE 1 (Neutralization Procedure): (a) Connect a 200 MHz signal generator (with Zg,, =
CT NO.18 Cy WIRE 3/8" 1D x 50 ohms) to the input terminals of the amplifier. (b) Connect a 50-ohm r-f voitmeter
"‘:’;g..’gns“’ 374" LONG across the output terminals of the amplifier. (c) Apply V¢ and V¢, and with the
* u 50pf signal generator adjusted for 10 mV output, tune C,, C,, and C, for maximum output.
(_.L (d) Interchange the connections to the signal generator and the output indicator.

1000p¢ = c (e) With sufficient signal applied to the output terminals of the amplifier, adjust Cy,

Vin 'c'a"' 15000 322000 8 L for a minimum indication at the input. (f) Repeat steps (a), (b), and (c) to determine

c, 2 - if retuning is necessary.

(_:x:_ ﬁ¢ ICOQOON‘

= = = 4

".‘ AMELCO SEMICONDUCTOR 1300 Terra Bella Ave. s Mountain View » Calif. 94040
ATELEDYNE COMPANY Phone (415) 968-9241 TWX: (910) 379-6494
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MAXIMUM RATINGS

M

JANUARY 1968

2N2865

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage Vo 25 Volts
:ollector-Emitter Voltage Veeo 13 Volts 50 & LEADS
mitter-Base Voltage Veso 3.0 Volts o2,
Collector Current [ 50 mA — ‘ZEOI] e
Total Device Dissipation Py 205" -
@ T, =25C 0.2 Watts .100DIA
@ T = 25°C 0.3 X :1
Storage Temperature L —65to +200 °C
Junction Temperature T, +200 °C
Derating Factor above 25°C
@T,=25°C 1.14 mW/°C
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BV eo le=1.0uA, 1 =0 25 Volts
Emitter-Base Breakdown Voltage BVio lc =0, =10pA 3.0 Volts
Collector-Emitter Sustaining Voltage | Veeorus ™ lc=40mA, lg=0 13 Volts
Collector Saturation Voltage Veeisah lc =10mA, I; = 1.0 mA 0.4 Volts
Base Saturation Voltage Vitisah lc =10mA, I3 =1.0mA 1.0 Volts
Collector-Base Cutoff Current leso le=0,Vg=15V 10 nA
le=0,Ve =15V, T, = 150°C 1.0 tA
DC Current Gain hee lc=4.0mA, V=10V 20 200
Small Signal Current Gain he lc =4.0mA, V=10V, f =1,kHz{20 200
High Frequency Current Gain | hee | lc=40mA, V=10V 3.0
f = 200 MHz
Output Capacitance C,p le=0,Vg=10V 25 pf
f=1MHz
Collector-Base Time Constant r,'C, 15 psec
Neutralized Small-Signal Gpe lc=40mA, V=10V 16.5 db
Power Gain f = 200 MHz (Figure 1)
Unneutralized Small-Signal G lc=40mA V=10V 10 db
Power Gain f = 200 MHz (Figure 2)
P, le=—12mA V=10V 40 mwW
Power Output f = 500 MHz (Figure 3)
Spot Noise Figure NF f = 200 MHz 4.5 db
Source resistance = 75Q
le=15mA, V=10V

* Pulse Test: Pulse Width = 300 usec; Duty Cycle = 1%,
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c7

TO0 500
DETECTOR
FROM 50 Q (o =
SOURCE ? l\
= LI ;(’ c3 ;gce L4
DI D2 CIRCUIT COMPONENT INFORMATION
>4 C1, €2, and C9: 0.05 uf
C3: 1.5—10 pf
c;; 25 g4 and C5: 1000 pf
® —o—0—4 3 6 and C7: 3—15 pf
L L / C8: 25 uf
= R1: 2.2k
L3 L1: 1T #12AWG, 2cm ID
L2 c2 RI cs L2 and L3: 200 MHz RFC
A YL L4: 1, T #12 AWG, 3 cm ID
D1 and D2: 1N2070
co
——
o
DC COMMON ~Vee +Vge

FIGURE 1 — NEUTRALIZED 200 MHz INSERTION POWER GAIN TEST CIRCUIT

c2
| AP
N c7
L3 TO50Q
DETECTOR NEUTRALIZATION ADJUSTMENT PROCEDURE
;t’cs = After tuning amplifier as for normal gain measurement,
reverse input and output connections and tune L2 for
minimum indication on detector.
FROM 50 Q ca c5
SOURCE P, [ | CIRCUIT COMPONENT INFORMATION
N ' Cl: 3—12 pf C6: 0.05 uf
C2: 1000 pf C7: 0.001 uf
RI C3: 1.5—7.5pf R1: 100 £
cé . C4and C5: 0.01 u R2: 1k
e——-o L4 1: 31, T #16 AWG 5/16” ID, 1” length,
1 Turns Ratio ~ 31/2 to
R2 = L2: 0.4—1.0 uh,Q >
L3: 8T #16 AWG Y ID 7" length,
Turns Ratio ~ 8o 1
é L4: 200 MHz RFC
~Vee *+Vee

FIGURE 2 — UNNEUTRALIZED 200 MHz INSERTION POWER GAIN TEST CIRCUIT

DOUBLE STUB TUNER

LEAD 4 (CASE) 1|

U FLOATING ca 7]

Y\ - | TO 508
k_ _[ '( ? @ DETECTOR CIRCUIT COMPONENT INFORMATION
= = C1, C2 and C3: 1000 pf
L4 C4: 250 pf

cl c3 Rl: 2.2k2 . el )

0—————[ y__{ L1: 77T #22 AWG, Y5" ID, 15" lengt
L2: 334 T #18 AWG, 1, ID, 34" length

c2 L3: 500 MHz RFC
Rl L3 Double Stub Tuner: Weinschel
DS 109L (or equivalent)

~Vee +1I0v

FIGURE 3 — 500 MHz OSCILLATOR POWER OUTPUT TEST CIRCUIT

U™ AMELCO SEMICONDUCTOR + A TELEDYNE COMPANY « 1300 Terra Bella Ave. » Mountain View « Calif. 94040 « Phone (415) 968-9241




JANUARY 1968

2n3289
2n3290

“n"

MAXIMUM RATINGS

+ ’—‘:LI%DM ‘«—

CHARACTERISTIC SYMBOL a8 UNIT -
Coilector-Base Voltage Vo 30 | Volts 170 [ osomax
Collector-Emitter Voltage Vees 30 Volts T
Collector-Emitter Voltage Vero 15 Volts 500 ”u” 4 Leans
Emitter-Base Voltage Veso 3.0 Volts R e
Collector Current Ic 50 mA X1
Total Device Dissipation P, 209
@T, =25°C 200 mw
@ T =25°C 300
Derating Factor above 25°C
@T,=25°C 1.14 mW/°C
@ T.=25°C 1.71
Storage Temperature st —65 to +200 7 °C |
Junction Temperature T, +200 °C
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVgo lc=104A, 1 =0 30 Volts
Collector-Emitter Breakdown Voltage BV(gs lc =10 pA, Vge =0 30 Volts
Collector-Emitter Breakdown Voltage BV¢eo lce=20mA, ;=0 15 Volts
Emitter-Base Breakdown Voltage BVigo le=10pA, Ic =0 3.0 Volts
Collector Saturation Voltage Vegisaty Ilc =5mA, I =05mA 0.4 Volts
Base Saturation Voltage Vietsat) Ic =5mA, I;=0.5mA 1.0 Volts
Collector-Base Cutoff Current leso Vg =15V .010 nA
DC Current Gain hee Vg =10V, lc =2mA 10 150 |
Small Signal Current Gain he, Ve =10V, - =2mA 10 200
f=1kHz
Output Capacitance C.” V=10V, 1, =0 1.5 pf
f=0.1 MHz
Collector-Base Time Constant r,'C. Vg =10V, I = 2mA 3 20 psec
f=31.8 MHz
High Frequency Current Gain | e | le=2mA, V=10V 3.0 12
f =100 MHz
Maximum Frequency of Oscillation f e Vee =10V, I =2mA 2000 (Typ) MHz
Power Gain G, Vee =10V, Ic =2 mA 17 24 db ’
f =200 MHz
Power Gain (AGC) G, " Vee =5V, Ic = 20 mA - N
2N3289 f = 200 MHz +5 db
Noise Figure NF VC =10V, l.=2mA 7.0 db
= 200 MHz

*C,, is measured in guarded circuit such that the can capacitance is not included.
**AGC is obtained by increasing I.. The circuit remains adjusted for V.. = 10 Vdc, |- = 2 mAdc operation.

Printed in U.S.A. ' 1508



FROM 50 Q
SOURCE

Ll
DI
[o2:3 c5
L \ s
\ Vi
L3
L2 [of:]
co
—e
o
DC COMMON +Vee

c7
TOo 504

DETECTOR

CIRCUIT COMPONENT INFORMATION

C1, C2, and C9: 0.05 pf

C3: 1.5—10pf

C4 and C5: 1000 pf

C6 and C7: 3—15 pf

C8: 25 uf

R1: 2.2 k2

L1: 1T #12AWG, 2¢cm ID
L2 and L3: 200 MHz RFC
L4: 1, T #12 AWG, 3 cm ID
D1 and D2: 1N2070

FIGURE 1 — NEUTRALIZED 200 MHz INSERTION POWER GAIN TEST CIRCUIT

w AMELCO SEMICONDUCTOR « A TELEDYNE COMPANY « 1300 Terra Bella Ave.s Mountain View e Calif. 94040  Phone (415) 968-9241 « TWX: (910) 379-6494




JANUARY 1968

2n3291
THRU

2N3294

“n"

MAXIMUM RATINGS

S —
2N3291 2N3293
CHARACTERISTIC SYMBOL ON3292 9N3294 UNIT
Collector-Base Voltage Veso o es 20 T voits |
Collector-Emitter Voltage Vees 25 I 20 Volts
Emitter-Base Voltage Vego 3.0 30 | Volts U U ﬂ_.
Collector Current I 50 1so ] mA 230
Total Device Dissipation Po I n 20504 ™
@T, =25° 200 200 mw
@ T, =25°C 300 300 B :l
Derating Factor above 25°C )
@T,=25°C 1.14 1.14 mwW/°C
@ T, =25°C 1.7 LA
Storage Temperature Tog —65 to +200 °c
Junction Temperature T, 4200 | 4200 | °C
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Emitter Breakdown Voltage BV ¢ lc =254A Vg =0
2N3291, 2N3292 25 Volts
2N3293, 2N3294 20
Collector-Base Cutoff Current leso Veg=10V,I.=0 o1 | ua
Emitter-Base Cutoff Current leso Vg =05V, Ic=0 - | 100 uA
DC Current Gain hee Veg =10V, I =2mA 10
Small Signal Current Gain “hy, 7Vce =10V, . =2mA 10 200
f=1kHz
High Frequency Current Gain [he | Vee =10V, Ic =2mA 2.5 12
f =100 MHz
Output Capacitance Cop” Vey =10V, I, =0 o 2.0 pf
f =100 kHz*
Collector-Base Time Constant r,'C. Veg =10V, I =2mA 30 psec
f=231.8 MHz
Maximum Frequency of Oscillation frax Ve =10V, Ic = 2mA 2000 (Typ) MHz
Power Gain G, le=2mA, V=10V
2N3291, 2N3292 f = 200 MHz (Figure 1) 16 db
2N3294 14
Noise Figure NF le=2mA, V=10V
2N3291 f = 200 MHz (Figure 1) 8 (Typ) db
2N3292 9 (Typ)
2N3294 7 (Typ)
Power Gain P, Vg = —11V, f =257 MHz
2N3293 (Figure 2) 2.0 db
* C,, is measured in guarded circuit such that the can capacitance is not included.
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FIGURE 1 — 200 MHz TEST CIRCUIT: POWER GAIN, NOISE FIGURE, & AGC

3-1/2 turns from collector end.

Ll = 6 turns of #16 tinned wire; 3/8" 1D; Air wound; winding length
3/4"; V¢ feeds tap 4-3/4 turns from collector end; output tap

SN
. 2-8 -7-( I [_r\r‘wm
|
T
Rg=500 (2 )f' ' > I\ \\\-{ g)_‘::
L i 1-13.0
i-21 75’ _=E T'E_T 7
\}__ﬁ.
= .00t ut .070“‘,
-0 +i>
B E C

#22 enameled wire.
P1 — General Radio 874 G6 Pad (6 db)

P2 = General Radio 874 G6 Pad (6 db)

Figure 1

FIGURE 2 — 257 MHz OSCILLATOR POWER OUTPUT TEST CiRCUIT

8KQ 17.5K0

:_E 001 ut

All capacitors are ceramic type

SHIELD =Z1-4 L Spf
/ 7" ot :l_: Ly
) §
s 00
) .00i1
j:.oow 1 zooT P RFC 5pf
. 500
POWER
DETECTOR
~Vee = =

L, — 4 turns of #22 Nykland wire spaced for 257 mc coil form 7/32" center Cambion LST ceramic aircore
RFC — 4.5 uh, 24 turns #30 Nykland wire close wound 7/32" Cambion ceramic form

Figure 2

“PR™ AMELCO SEMICONDUCTOR « A TELEDYNE COMPANY « 1300 Terra Bella Ave. » Mountain View » Calif. 94040 « Phone (415) 968-9241

Py
@ R, *50Q
=

Tl = 3 turns primary and secondary Bifilar wound (close wound) on
1/4" ceramic form Cambion type) with brass slug.




JANUARY 1968

2N869

"

MAXIMUM RATINGS

i i Aﬂ 1%3%0IA,“

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage Veso 25 Volts | ¢ ?i—g [00MAX.
Collector-Emitter Voltage Veeo 18 Volts f H T
Emitter-Base Voltage Veso 5 Volts o “ §I_z:f$s
Total Device Dissipation P, —

@T,=25°C 0.36 Watts TiER

@ T = 25°C 1.2

@ T, =100°C : 0.68
Derating Factor above 25°C

@T, =25°C 21

@T.=25°C 6.85 mW/°C
Storage Temperature stg —65 to +200 °C
Junction Tem perature TJ +200 OC \1.% COLLECTOR IS INTERNALLY CONNECTED TO CASE <,“;§

Bt T St ]
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVgo le=104A,1;=0 25 Volts
Emitter-Base Breakdown Voltage BVio le=104A,lc =0 5 Volts
Collector-Emitter Sustaining Voltage™ | Vegoiuen™ lc=10mA, I3 =0 18 Volts
Collector Saturation Voltage Veeisah lc =10 mA, I; = 1.0 mA 1.0 Volt
Base Saturation Voltage Vigisaty lc =10 mA, I; = 1.0 mA 1.0 Volt
Collector-Base Cutoff Current lcgo Vg =15V, 1 =0 .010 uA
Vg =15V, 1 =0, T, = 150°C 25

DC Pulse Current Gain hee” lc=10mA, V=50V 20 120
High Frequency Current Gain I hee lc =10mA, V=15V, f =100 MHz 1.0
Output Capacitance Cob Vg =10V, . =0 9 pf
Input Capacitance Cy Vge =05V, 1. =0 kb pf

*Pulse Test: Pulse Width = 300 pusec, Duty Cycle = 1%
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“n"

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Vero —-20 Volts
Collector-Emitter Voltage Vero —15 Volts
Emitter-Base Voltage Veso —4.0 Volts
Total Device Dissipation Py
@T,=25°C 0.36 Watts
@ To = 25°C 1.2
@ T, =100°C 0.68
Storage Temperature Tetg —65 to +200 °C 7
Junction Temperature T, +200 °C
Derating Factor above 25°C
T,=25°C 2.06 mW/°C
Te = 25°C 6.86

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

JANUARY 1968

COLLECTOR IS INTERNALLY CONNECTED TO CASE

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVcso lc=104A, I =0 —20 Volts
Emitter-Base Breakdown Voltage BVgo le=0,l,=10¢A —4 Volts
Collector-Emitter Sustaining Voltage Veeogses) Ic=10mA,l;=0 —-15 Volts
Collector Saturation Voltage VcEsat) lc=20mA, I; =20mA 0.2 Volts
Base Saturation Voltage Veeisat) lc=20mA, [g=20mA 0.95 Volts
Collector-Base Cutoff Current lcso le=0, Vgg=—15V 5.0 nA

le=0, Vg=—15V, T, = 150°C 25.0 kA
Emitter-Base Cutoff Current leso lc=0,Viz =40V 10 kA
DC Current Gain hee™ lc=20mA,Ve=—-1.0V 35 140

lc=50mA, Ve =—-10V 25

le=10mA, V= —-1.0V 25
High Frequency Current Gain [he| lc=10mA, V= —-10V 1.0

f =100 MHz

Output Capacitance Coo le=0,Vg=—10V 10 pf
Input Capacitance C, lc=0,Vge=—-05V 11 pf
Low Frequency Noise Figure NF f=1kHz 6.0 Typ db

Source resistance = 2 kQ2

Equivalent noise power

bandwidth = 200 Hz

lc =100 uA, Ve =50V
100 MHz Oscillator Efficiency 7 lc=10mA, V= —-10V 40 %

(Figure 1)

* Pulse Test: Pulse Width = 300 us; Duty Cycle = 19%,.
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS*

Active Region Saturation Region
Collector Characteristics Collector Characteristics Base Characteristics
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*Single family characteristics on transister curve tracer.

Oscillator Efficiency Circuit (I . = 10mA, V .5 = -10V)
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0005uF

POWER METER
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JANUARY 1968
2N2601
2n2602
2n2603
MAXIMUM RATINGS
CHARACTERISTIC |  SYMBOL | RATING UNIT
Collector-Base Voltage Veso —60 Volts
Collector-Emitter Voltage Vero —60 Volts
Emitter-Base Voltage Vo —6 Volts
Collector Current le —50 mA
Total Device Dissipation Py w
@T, =25°C 0.400 Watts
Storage Temperature stg —65 to +200 °C
Junction Temperature T, +200 °C
Derating Factor above 25°C
@T, =25°C ) 228 mW/°C
'ELECTRICAL CHARACTERISTICS at +25'C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BV 50 lc=—50uA, =0 —60 Volts
Collector-Emitter Breakdown Voltage BVceo lc=—1mA,I;=0 —60 Volts
Emitter-Base Breakdown Voltage BVgo le =0,lg=—100 zA —6 Volts
Collector Saturation Voltage Vceisah lc=—10mA, l; = -1 mA —0.5 Volts
Base Saturation Voltage Vieisah le=—=10mA, l; = —-1mA -0.7 —0.9 Volts
Collector-Base Cutoff Current lcso lg=0,Veg=—45V —25 nA
le=0,Vep=—45V, T, =150°C —25 uA
Emitter-Base Cutoff Current leso lc=0,Vig=-5V -5 nA
DC Current Gain hee le=—1mA, Vi=-5V
2N2601 12.5
2N2602 25.0
2N2603 50.0
Small Signal Current Gain he le=100 pA, V= -5V
2N2601 f=1kHz 12
2N2602 25
2N2603 50
2N2601 le=1mA V= -5V 18 90
2N2602 f=1kHz 36 90
2N2603 76 333
2N2601 le=10mA, V= -5V 25
2N2602 f=1kHz 50
2N2603 100
2N2601 le=10mA, V= -5V 12
2N2602 f=1kHz, T, = —55°C 25
2N2603 50
High Frequency Current Gain [he | lc=—5mA V= -5V
2N2601 f =20 MHz 1.0
2N2602 20
~ 2N2603 7 L D
Output Capacitance Cop le=0,Veg=—5V,{=140kHz 6.0 pf
Voltage Feedback Ratio h.y le=1mA, V= -5V 1073
f=1kHz
Input Resistance h;y le=1mA, V= -5V 25 35 ohms
f=1kHz
Output Conductance hoy le=1mA, V= -5V 1 #mhos
f=1kHz
Real Part of Input Impedance Re(h,,) le=1mA, V=5V 200 Ohms
= 100 MHz
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JANUARY 1968

PNP TRANSISTOR
GENERAL PURPOSE
® LOW NOISE
e HIGH BREAKDOWN VOLTAGE
® HIGH CURRENT GAIN

2n2604
2N2605

n"

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage Veso —60 Volts
Collector-Emitter Voltage Veeo —45 Volts :
Emitter-Base Voltage Vo —6.0 Volts : D6 0
Collector Current Ic 30 mA
Total Device Dissipation Py
@T, =25°C 0.4 Watts
@ T.=25°C 1.2
Storage Temperature Tiiq —65to +200 °C
Junction Temperature T, +175 °C
Derating Factor above 25°C coker
@T, =25°C 2.28 mW/°C
@ T, =25°C 6.9
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVeso lc=10pA,I=0 —60 Volts
Emitter-Base Breakdown Voltage BVgo le=0,I;=—104A -6 Volts
Collector-Emitter Sustaining Voltage | Vegoiun® le=—10mA, ;=0 —45 Volts
Nonsaturated Base Voltage Ve lc=—10mA, l; = —-05mA -0.7 -0.9 Volts
Collector Saturation Voltage Veesah lc ==10mA, I3 = —05mA —-0.5 Volts
Collector-Base Cutoff Current leso le=0,Veg=—45V —-10 nA
Collector-Emitter Cutoff Current lees V=0,V =—45V —-10 nA
Vig=0,V=—45V, T, =170°C —10 uA
Emitter-Base Cutoff Current leso le=0,Vig=-5V -2 nA
DC Current Gain hee
2N2604 le = =10 pA, V= -5V 40 120
2N2605 100 300
2N2604 le = =500 pA, Vg = -5V 60
2N2605 150
2N2604 le=—10pA, V= -5V 10
2N2605 T,=—-55°C 20
2N2604 le=—10mA, V= -5V 350
2N2605 600
Small Signal Current Gain he
2N2604 lc=—10mA, Ve =-5V 60 350
2N2605 f=1kHz 150 600
High Frequency Current Gain I he, | le=—05mA, V= -5V 1.0
f =30 MHz
Output Capacitance Cos le=0,Vg=-5V 6 pf
f=1MHz
Voltage Feedback Ratio h.y le=—10mA, V= -5V 10 x107*
f=1kHz
Input Resistance h;, le=10mA, Ve, =-5V 25 35 ohms
Output Conductance h,. le=10mA, Ve =-5V 1.0 umhos
f=1kHz
AN, AMELCO SEMICONDUCTOR 1300 Terra Bella Ave. Mountain View ¢ Calif. 94040
ATELEDYNE COMPANY Phone (415) 968-9241 TWX: (910) 379-6494
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CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Real Part of Input Impedance Re(h,,) lc=1mA, V= -5V 200 ohms
f =100 MHz
Wideband Noise Factor NF
2N2604 f=10kHz 4 db
2N2605 Source resistance = 10 kQ 3

Equivalent noise power band-
width = 15 kHz
le ==10pA, Ve = -5V

* Pulse Test: Pulse Width = 300 usec; Duty Cycle < 2%.

T AMELCO SEMICONDUCTOR « A TELEDYNE COMPANY « 1300 Terra Bella Ave. s Mountain View o Calif. 94040 » Phone (415) 968-9241




MAXIMUM RATINGS

2N2904, A

CHARACTERISTIC SYMBOL RATING UNIT 2N2905, A
Collector-Base Voitage Veao 60 Volts e -
Collector-Emitter Voltage Veeo Volts
2N2904-2N2907, 40
2N2904A, 2N2907A 60
Emitter-Base Voltage Vo 5 Volts
Collector Current le 600 mA
2N2904, A | 2N2906, A
Total Device Dissipation Py 2N2905, A | 2N2907, A
@T, =25°C 0.6 0.4 Watts
@ T, =25°C 3.0 1.8
Derating Factor above 25°C
@T,=25°C 3.43 2.28 mW/°C
@ Tc=25°C 17.2 10.3
Storage Temperature Tsfg _65 to +200 OC COLLECTOR 1S INTERNALLY CONNECTED TO CASE
Junction Temperature T, —65 to +200 °C

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

JANUARY 1968

282904

THRU

282907 A

ON2906, A

2N2907, A

—-' 4220, [—

15—~

¥
i

o
ol

030 MAX,
—

.501:4»4 ﬂ ! E_E’ LEADS
-— §3g o

00 DIA;

—————BASE
/

~——COLLECTCR

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. | MAX. | UNIT
Collector-Base Breakdown Voltage BV g0 le=10A,1; =0 60 Volts
Collector-Emitter Sustaining Voltage Vceorsus) ™
2N2904 thru 2N2907, le=10mA, ;=0 40 Volts
2N2904A thru 2N2907A, 60
Emitter-Base Breakdown Voltage BVgo lg=10A,1o=0 5 Volts
Collector Saturation Voltage Vegan lc =150mA, I; = 15 mA 0.4 Volts
lc =500 mA, I; = 50 mA 1.6
Base Saturation Voltage Vaesan ™ lc =150 mA, |; = 15 mA 1.3 Volts
Ic =500 mA, I; = 50 mA 2.6
Collector-Base Cutoff Current leso
2N2904 thru 2N2907, Veg =50V, 1. =0 .020 uA
2N2904A thru 2N2907A, .010
2N2904 thru 2N2907, Vg =50V, =0,T, =150°C 20
2N2904A thru 2N2907A, 10
Base Cutoff Current la Vee =30V, Vg =05V 50 nA
Collector-Emitter Cutoff Current leex Ve =30V, Vg =05V 50 nA
DC Current Gain hee
2N2904, 2N2906, le=01mA V=10V 20
2N2905, 2N2907, 35
2N2904A, 2N2906A, 40
2N2905A, 2N2907A, 75
2N2904, 2N2906, le=1mA, V=10V 25
2N2905, 2N2907, 50
2N2904A, 2N2906A, 40
2N2905A, 2N2907A, 100
2N2904, 2N2906, lce=10mA, Ve =10V 35
2N2905, 2N2907, 75
2N2904A, 2N2906A, 40
2N2905A, 2N2907A, 100
2N2904, 2N2904A, 2N2906, 2N2906A, lc =150 mA, Vo =10V 40 120
2N2905, 2N2905A, 2N2907, 2N2907A 100 300
2N2904, 2N2906, lc =500 mA, Vo =10V~ 20
2N2905, 2N2907, 30
2N2904A, 2N2906A, 40
2N2905A, 2N2907A, 50
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CHARACTERISTIC ' SYMBOL | TEST CONDITIONS MIN. | MAX. | UNIT
Rise Time 1, lcs = 150 mA, I3, = 15 mA (Figure 1) 40 nsec
Delay Time ty lcs = 150 mA, Iz, = 15 mA (Figure 1) 10 nsec
Fall Time t; lcs = 150 mA, I, = Iz, = 15 mA (Figure 2) 30 nsec
Storage Time t, lcs = 150 mA, lg, = Iz, = 15 mA (Figure 2) 80 nsec
Turn-On Time ton les = 150 mA, |y, = 15 mA (Figure 1) 45 nsec
Turn-Off Time s lcs = 150 mA, Iy, = lg, = 15 mA (Figure 2) 100 nsec
Output Capacitance Co Vee =10V, I =0, f = 100 kHz 8 pf
Input Capacitance C, Ve =2V, I =0, f=100 kHz 30 pf
High Frequency Current Gain | hee | lc =50mA, Ve =20V 2
f =100 MHz
* Pulse Test: Pulse Width = 300 usec; Duty Cycle < 29,
-30
200

INPUT TO OSCILLOSCOPE

Zp=500 RISE TIME < 5 nSEC

:g';:ﬁaepzsz nSEC IK Zin 1OMa

0'—I_|— o- o AV
-6V

—-l |—-—zoo nSEC 50
Figure 1. Test Circuit for Determining Delay Time and Rise Time

15 -6

;7:7
<

INPUT ¢—= TO OSCILLOSCOPE

252500 RISE TIME < 5nSEC
PRF = 150 PPS Zi,= 10 MQ
RISE TIME < 2 nSEC n

ol
-6V

_’. I"— 200 nSEC

=

Figure 2. Test Circuit for Determining Storage Time and Fall Time
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JANUARY 1968

2N2453
2n2453A

wn

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Veso
2N2453 60 Volts
2N2453A 80
Collector-Emitter Voltage Vero
2N2453 30° Volts
2N2453A 50
Emitter-Base Voltage Veso 7.0 Volts
Each Side | Both Sides
Total Device Dissipation Py
@T,=25°C 0.2 03 Watts
@ T, =100°C 0.35 0.7
@ T.=25°C 0.6 1.2
Storage Temperature Titg —65to +200 °C
Junction Temperature T, +200 °C
Derating Factor above 25°C
2N2453 1.14 mwW/°C
2N2453A 1.71
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVeio lc=101A, I =0
2N2453 60 Volts
2N2453A 80
Emitter-Base Breakdown Voltage BV le =0,1g=0.1 pA 7.0 Volts
Collector-Emitter Sustaining Voltage Veeomsun ™ lc=10mA,l;=0
2N2453 30 Volts
2N2453A 60
Collector Saturation Voltage Veksah lc=5.0mA, I;=05mA 1.0 Volts
Base Saturation Voltage Veerah lc=56.0mA, I;=05mA 0.9 Volts
Collector-Base Cutoff Current lcso
2N2453 le=0,V; =50V 5.0 nA
2N2453A =0,V =60V 5.0
2N2453 le=0,V; =50V, T, =150°C 10 uA
2N2453A lg=0,V; =60V, T, =150°C 10
Emitter-Base Cutoff Current leso lce=0,Vgi =50V 2.0 nA
DC Current Gain hee
lc=10pA, V=50V 80
le =10pA, V=50V 40
T, = -55°C
le=10mA, V=50V 150 600
lc=10mA, V=50V 75
T,=-—55°C
DC Current Gain Ratio hee /heg,*
2N2453A only le =100 oA, Ve =5.0V 0.9 1.0
Both Types lc=10mA, V=50V 0.9 1.0
Both Types lc=10mA, V=50V 0.85 1.0
T, = —55°Cto +125°C
Base Voltage Differential Vie-Vae, lc=10mA, V=50V 5.0 mv
le =10pA, V=5.0V 3.0
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CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Base Voltage Differential Drift A(Vge =g /AT lc =10pA, V=50V
2N2453 T, = —55°Cto +125°C 10 u/°C
2N2453A 5.0
Small Signal Current Gain he, le=10mA, V=50V 150 600
f=1kHz
High Frequency Current Gain | hy, | lc=5.0mA, V=10V 2.0
f=30MHz
Output Capacitance Cob
2N2453 =0,V =10V 8.0 pf
2N2453A t =140 kHz 4.0
Input Capacitance C, le=0,Vge =05V 10 pf
f =140 kHz
Voltage Feedback Ratio h, lc=10mA, V=50V 5.0 x107*
f=1kHz
Reverse Voltage Feedback Ratio h.. lc =1.0mA, V=50V 6.0 x107*
f=1kHz
Input Resistance hy le=10mA, Vg, =50V 20 30 ohms
f=1kHz
Input Resistance h;e le =1.0mA, V=50V 5.0 kQ
f=1kHz
Output Conductance hy lc =1.0mA, Ve, =50V 0.2 #mhos
f=1kHz
Output Conductance h,, lc =1.0mA, V=50V 5.0 30 rmhos
f=1kHz
Low Frequency Noise Figure NF
2N2453 f=1kHz 7.0 db
2N2453A Source resistance = 10 kQ 4.0
Equivalent noise power
bandwidth = 200 Hz
le =10 pA, Ve =50V

* The lower of the h. readings is taken as hg,.
** Pulse Test: Pulse Width = 300 usec; Duty Cycle = 19%,.
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JANUARY 1968

2N2639
THRU

n"

MAXIMUM RATINGS

335
-1 Iog OIA. ’-—

CHARACTERISTIC SYMBOL RATING UNIT '
Collector-Base Voltage Veso 45 Volts e
Collector-Emitter Voltage Veeo 45 - Volts
Emitter-Base Voltage Veso 5.0 Volts
Collector Current le 30 mA
Total Device Dissipation Po lOne Side | Both Sides
@T,=25°C 0.3 0.6 Watts
@ T, =25°C 0.6 1.2
Derating Factor above 25°C
@T, =25°C 2.0 4.0 mwW/°C
@ T.=25°C 4.0 8.0 ]
Storage Temperature st —65 to +300 °C
Junction Temperature T, +175 °C
ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BV5o le=104A,1. =0 45 Volts
Emitter-Base Breakdown Voltage BVp50 le=0l.=10,A 5.0 Volts
Collector-Emitter Sustaining Voltage Veeoses ™ lc=10mA, ;=0 45 Volts
Collector Saturation Voltage Veesan lce =10mA, I; = 0.5 mA 1.0 Volts
Base Saturation Voltage Vitissh) lc=10mA, I; =05mA 0.6 1.0 Volts
Collector-Base Cutoff Current leso le=0,Vg =45V 10 nA
le=0,V; =45V, T, = 150°C 10 uA
Collector-Emitter Cutoff Current leeo lg=0,Vee=50V 10 nA
Emitter-Base Cutoff Current lego le =0,V =50V 10 nA
DC Current Gain hee
2N2639-41 lce =10 uA, Ve =5.0V 50 300
lc =100 kA, Ve = 5.0V 55
lce=10mA V=50V 65
le =10 uA, V=50V 10
T,=—55°C
2N2642-44 lc =10 A, V=50V 100 300
lc =100 kA, Ve = 5.0V 110
lc=10mA, V=50V 130
le=10uA, V=50V 20
T,=—55°C
DC Current Gain Ratio heg /heg,”
2N2639, 2N2642 le =10 uA, Ve = 5.0V 0.9 1.0
2N2640, 2N2643 0.8 1.0
Base Voltage Differential Vae -Vae,
2N2639, 2N2642 lc =10pA, V=50V 5.0 mV
2N2640, 2N2643 10
Base Voltage Differential Drift A(Vige,-Vie,) /AT
2N2639, 2N2642 le =10 A, Ve =50V 10 uV/°C
2N2640, 2N2643 T, = —55°Cto +125°C 20
Small Signal Current Gain he,
2N2639-41 le=10mA, V=50V 65 600
2N2642-44 f=1.0 kHz 130 600
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Source Resistance = 10 k&2
lce =10pA, V=50V

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT

High Frequency Current Gain | hye | le=1.0mA, Ve =50V 4.0
f =20 MHz

Output Capacitance Coo le=0,Veg =50V 8.0 pf
f=1.0MHz

Voltage Feedback Ratio hy le=—1.0mA, V=50V 6.0 X107+
f=1.0kHz

Input Resistance hy le=—1.0mA, Ve =50V 25 32 Ohms
f=1.0kHz

Output Conductance hoy le=—1.0mA, V=50V 1.0 wmhos
f=1.0kHz

Noise Figure NF f =10 Hz to 15.7 kHz 4.0 db

* The lower h, reading is taken as hg,.

** Pulse Conditions: Pulse Width = 300 usec; Duty Cycle = 1%,

,P AMELCO SEMICONDUCTOR « A TELEDYNE COMPANY ¢ 1300 Terra Bella Ave. » Mountain View o Calif. 94040 « Phone (415) 968-9241




UAL NPN TRANSES?@R JANUARY 1968

GENERAL PURPOSE 2720

© LOW NOISE D72
e CLOSELY MATCHED CURRENT GAIN

© HIGH BREAKDOWN VOLTAGE 2N2722

MAXIMUM RATINGS

CHARACTERISTIC v SYMBOL RATING UNIT
Collector-Base Voltage Veso
2N2720, 21 80 Volts
2N2722 45
Collector-Emitter Voltage Vero
2N2720, 21 60 Volts
2N2722 45
Emitter-Base Voltage Vo
2N2720, 21 6.0 Volts
2N2722 ol 1. 50 i -
Total Device Dissipation P, One Side | Both Sides
@T, =25°C 0.3 0.6 Watts
@ T =25°C o6 | 12 o]
Derating Factor above 25°C
@T, =25°C 1.71 3.4 7 mW/°C B
ELECTRICAL CHARACTERISTICS at +25'C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL | TEST CONDITIONS | MIN. MAX. | UNIT |
Collector-Base Breakdown Voltage BVceo
2N2720, 21 lc=10uA, 1. =0 80 Volts
2N2722 45
i Emitter-Base Breakdown Voltage BVizo a ]
2N2720, 21 lc=0,1g=10uA 6.0 Volts
2N2722 5.0
Collector-Emitter Sustaining Voltage | Vcgopus ™™ N ]
2N2720, 21 lc=10mA,l;=0 60 Volts
2N2722 45
Collector Saturation Voltage Veksat B
2N2720, 21 lce=10mA, l;=1.0mA 1.0 Volts
2N2722 | Ic—10mA IB—05mA 1.0
Base Saturation Voltage Vetisat -
2N2720, 21 lc =10mA, I; =1.0mA 0.65 0.85 Volts
2N2722 lc=10mA, I; =0.5mA 0.65 0.85
Collector-Base Cutoff Current leso o -
2N2720, 21 le=0,V,;=60V 10 nA
2N2722 le=0,V; =30V 1.0
2N2720, 21 le=0,Veg =60V, T, =150°C 10 uA
2N2722 le=0,Ve =30V, T, =150°C 1.0
Collector-Emitter Reverse Current lceo o '
2N2720, 21 lg=0,Ve =50V 10 nA
2N2722 2.0
Emitter-Base Cutoff Current leso
2N2720, 21 le =0,V =50V 10 nA
2N2722 1.0
DC Current Gain hee
2N2722 lc =1.0 A, Ve =5.0V 50 250
2N2722 lc =10 A,V =50V 100
2N2720, 21 le =100 pA, Ve =5.0V 30 120
2N2722 125
2N2720, 21 lc =1.0mA, V=50V 35
2N2720, 21 lc=10mA, V=50V 42
’ ‘ AMELCO SEMICONDUCTOR 1300 Terra Bella Ave. e Mountain View e Calif. 94040
ATELEDYNE COMPANY Phone (415) 968-9241 TWX: (910) 379-6494
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le =10 uA, Ve = 5.0V

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
DC Current Gain Ratio heg /hgg,”
2N2720 lc =100 A, Ve = 5.0V 0.9 1.0
2N2721 0.8 1.0
2N2722 lc =10upA, V=50V 0.9 1.0
Base Voltage Differential Viei~Vees
2N2720 le =100 pA, Ve =5.0V 5.0 mV
2N2721 10
2N2722 lc =10 uA, Ve =50V 5.0
Base Voltage Differential Change A(Vgg,~Vie,)
2N2720 lc =100 uA, Ve = 5.0V 0.8 mV
2N2721 T, = —55°Cto +25°C 1.6
2N2722 le =10 uA, Vg = 5.0V 0.8
T, = —55°C to +25°C
2N2720 le =100 uA, Ve = 5.0V 1.0
2N2721 T, =25°Cto 125°C 2.0
2N2722 le =10 pA, Ve = 5.0V 1.0
T, =25°Cto125°C
Small Signal Current Gain hge
2N2720, 21 le=1.0mA, Ve =50V 30 200
f=1.0 kHz
2N2722 lc=01mA, V=50V 100 700
f=1.0 kHz
High Frequency Current Gain | he |
2N2720, 21 lc =10mA, Ve =10V 4.0
2N2722 f =20 MHz 5.0
Output Capacitance C.
2N2720, 21 le=0,Vgp =50V 6.0 pf
f=1.0MHz
2N2722 le=0Vg=50V 6.0
f =140 kHz
Voltage Feedback Ratio hy
2N2720, 21 le=10mA, V=50V 5.0 X107
2N2722 f=1.0kHz 6.0
Input Resistance hi le=10mA, V=50V 25 32 Ohms
f=1.0 kHz
Output Conductance hp le=10mA, V=50V 1.0 umhos
f=1.0 kHz
Noise Figure NF f=10Hz to 15.7 kHz
2N2722 Source resistance = 10 k2 4.0 db

* The lower h, reading is taken as hg,.

** Pulse Test: Pulse Width = 300 usec; Duty Cycle =1%.
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MAXIMUM RATINGS

CHARACTERISTIC | SYMBOL|  RATING UNIT
Collector-Base Voltage Veso o I
2N2913, 14, 15, 15A, 16, 16A,17, 18 45 Volts

2N2919, 19A, 20, 20A 60
Collector-Emitter Voltage Veeo 7 T
2N2913, 14, 15, 15A, 16, 16A, 17, 18 45 Volts
2N2919, 19A, 20, 20A 60
Emitter-Base Voltage Veso 6.0 Volts
Collector Current Ic 30 mA
Total Device Dissipation Py One Side | Both Sides
@T, =25°C 0.30 0.6 Watts
@ T, =25°C 0.75 1.5
@ T, =100°C 0.43 0.86
Derating Factor above 25°C One Side | Both Sides
@7, =25°C 1.7 3.4 mW/°C
@ T, =25°C 4.3 8.6

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

JANUARY 1968

2n2913-20
2n2915A,16A
2n2919A, 20A

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BV¢go

2N2913, 14, 15, 15A, 16, 16A, 17, 18 lc =10 A, I =0 45 Volts

2N2919, 19A, 20, 20A 60
Emitter-Base Breakdown Voltage BVio le=0,lg=104A 6.0 Volts
Collector-Emitter Sustaining Voltage Veeorsus ™

2N2913, 14, 15, 15A, 16, 16A, 17, 18 lc=10mA, ;=0 45 Volts

2N2919, 19A, 20, 20A 60
Collector Saturation Voltage Veeisah lc=1.0mA, l;=01mA 0.35 Volts
Nonsaturated Base Voltage Vaeon le=01mA, Ve =50V 0.7 Volts
Collector-Base Cutoff Current leso

2N2913, 14, 15, 15A, 16, 16A, 17, 18 le=0,Veg =45V 10 nA

2N2919, 19A, 20, 20A 2.0

le=0,Vg=45V,T, =150°C 10 uA

Collector-Emitter Reverse Current lceo lg=0,Vg=5.0V 2.0 nA
Emitter-Base Cutoff Current leso le=0,Vi =50V 2.0 nA
DC Current Gain hee

2N2913, 15, 15A, 17,19, 19A lc =10 4A, Ve =5.0V 60 240

2N2914, 16, 16A, 18, 20, 20A 150 600

2N2913, 15, 15A,17, 19, 19A lc =100 pA, Ve = 5.0V 100

2N2914, 16, 16A, 18, 20, 20A 225

2N2913, 15, 15A, 17, 19, 19A le =10mA, Ve =50V 150

2N2914, 16, 16A, 18, 20, 20A 300

2N2913, 15, 15A, 17,19, 19A 15

2N2914, 16, 18, 20 lc =10 A, Ve =5.0V 30

2N2916A, 20A T, = —55°C 40
DC Current Gain Ratio heey/heg, ™

2N2915, 15A, 16, 16A, 19, 19A, 20, 201 lc =100 pA, Ve = 5.0V 0.9 1.0

2N2917, 18 0.8 1.0

2N2915A, 16A, 19A, 20A Ic =100 uA, Ve = 5.0V 0.85 1.0

T, = —55°Cto +125°C

Printed in U.S.A.
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CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Base Voltage Differential Vieei~Vee,
2N2915, 16, 19, 20 le =10 uAt0 1.0 mMA, Ve = 5.0V 5.0 mV
2N2917, 18 10
2N2915A, 16A, 19A, 20A 2.0
2N2915, 16, 19, 20 lc =100 uA, Ve = 5.0V 3.0
2N2917,18 5.0
2N2915A, 16A, 19A, 20A 1.5
Base Voltage Differential Change A(Vge ~Viey)
2N2915, 16, 19, 20 lc =100 pA, Ve =50V 0.8 mV
2N2915A, 16A, 19A, 20A T, = —55°Cto 125°C 0.4
2N2917, 18 1.6
2N2915, 16, 19, 20 le =100 A, Ve =560V 1.0
2N2915A, 16A, 19A, 20A T, =25°Cto 125°C 0.5
2N2917,18 2.0
High Frequency Current Gain | hyg | lc=05mA, V=50V 3.0
f =20 MHz
Output Capacitance C. le=0,V =50V 6.0 pf
f = 140 kHz
Input Capacitance Cy lc =0,V =50V 10 pf
2N2915A, 16A, 19A, 20A f=1.0MHz
Input Resistance hip le=10mA, V=50V 25 32 Ohms
= 1.0 kHz
Output Conductance hee lc=1.0mA, V=50V 1.0 umhos
= 1.0 kHz
Noise Figure NF f=1.0kHz
2N2913, 15, 16A, 17,19, 19A Source resistance = 10 k@ 4.0 db
2N2914, 16, 16A, 18, 20, 20A Equivalent noise power 3.0
bandwidth = 200 Hz
lc =10 uA, Ve =50V
2N2913, 15, 15A, 17, 19, 19A f=10Hzto 10 kHz 4.0
2N2914, 16, 16A, 18, 20, 20A Source resistance = 10 k& 3.0
Equivalent noise power
bandwidth = 15.7 kHz
lc =10 pA, V=50V
* Lowest of the two hg; readings is taken as hy;, for purposes of this ratio.
** Pulse Test: Pulse Width = 300 usec; Duty Cycle = 1%.
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MAXIMUM RATINGS

JANUARY 1968

2N297 2
THRU

282979

- . RATING
2N2972 to | 2N2978-
CHARACTERISTIC SYMBOL oN29T7 2N2979 UNIT
| Collector-Base Voltage Voo T 4 | e0 ~ Volts
~ Collector-Emitter Voltage Veeo 45 60 Voits |
Emitter-Base Voltage Viso 6.0 6.0 Volts |
Collector Current [ 30 o mA
Total Device Dissipation Po o o
@T,=25°C 0.3 Watts
@T=25°C 0.75
@ T, =100°C 0.43
Storage Temperature Ts,g —65to +200 °C
Junction Temperature T, +200 °C

—BASE

¥ o S
i 1%3% & ~COLLECTOR
5

iR

ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified)

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. [ MAX. UNIT
Collector-Base Breakdown Voltage BVego
2N2972-2N2977 lc=104A, I =0 45 Volts
2N2978, 2N2979 60 |
Emitter-Base Breakdown Voltage BVeso le=0,1; =10 4A 60 | ] veits ]|
Collector-Emitter Sustaining Voltage Verorsus” o I R
2N2972-2N2977 le=10mA, I;=0 45 Volts
2N2978, 2N2979 60
Collector Saturation Voitage Vet lc=1.0mA, I; =01 mA B | 035 Ve
Nonsaturated Base Voltage Vieron le=01mA V=50V
Collector-Base Cutoff Current lego ” o ]
2N2972-2N2977 le=0,Veg =45V 10 nA
2N2978, 2N2979 2.0
2N2972-2N2979 lg =0,V =45V, T, = 150°C 10 uA
Collector-Emitter Cutoff Current lego lg=0, Ve, =50V 20 nA
Emitter-Base Cutoff Current leso lc =0,V =50V 2.0 nA
DC Current Gain hee - o V
2N2972,74,76,78 lc =10 4A, Ve, =50V 60 240
2N2973, 79 150 600
2N2975, 77 150
2N2972,74,76,78 Ilc =100 uA, Ve =50V 100
2N2973, 75, 77,79 225
2N2972, 74, 76, 78 lc=1.0mA, Ve =50V 150
2N2973, 75,77, 79 300
2N2972, 74, 76, 78 lc =10 A, Ve =50V 15
2N2973, 75, 77 T, = —55°C 30
2N2979 40 1
DC Current Ratio hee /Pegy ™
2N2974, 75, 78, 79 lc = 100 uA, Ve = 5.0V 0.9 1.0
2N2976, 77 0.8 1.0
Base Voltage Differential Vie-Vae,
2N2974, 75,78, 79 lc=101A101.0 mA, V=50V 5.0 my
2N2976, 77 10
2N2974, 75,78, 79 Ic =100 4A, Ve =50V 3.0
2N2976, 77 5.0

Printed in U.S.A.



bandwidth = 15.7 kHz
lo =10 uA, Vg = 5.0V

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Base Voltage Differential Change A(Vge,~Viey)
2N2974, 75,78, 79 lc =100 uA, Ve =50V 0.8 mV
2N2976, 77 T, = —55°Cto +25°C 1.6
2N2974, 75,78, 79 lc =100 uA, Ve =5.0V 1.0
2N2976, 77 T, =25°Cto125°C 2.0
High Frequency Current Gain | hee | lc=05mA, V=50V 3.0
f =20 MHz
Output Capacitance Co =0,V =5.0V 6.0 pf
f =140 kHz
Input Resistance hy, lc=10mA, Ve =50V 25 32 Ohms
f=1.0 kHz
Output Conductance hep lc=10mA, V=50V 1.0 wmhos
f=1.0 kHz
Noise Figure NF f=1.0kHz
2N2972, 74,76, 78 Source resistance = 10 k{2 4.0 db
2N2973, 75,77, 79 Equivalent noise power 3.0
bandwidth = 200 Hz
le=10pA, V=50V
f =10 Hzto 10 kHz
2N2972, 74,76, 78 Source resistance = 10 k2 4.0
2N2973, 75,77, 79 Equivalent noise power 3.0

* Lowest of the two h; readings is taken as hy, for purposes of this ratio.

** Pulse Test: Pulse Width = 300 usec; Duty Cycle = 1%.
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DUAL NPN TRANSISTOR

GENERAL PURPOSE

© VERY CLOSELY MATCHED, Vg
© VERY LOW DIFFERENTIAL DRIFT
® CLOSELY MATCHED CURRENT GAIN

MAXIMUM RATINGS

JANUARY 1968

2n3680

——‘ 33 o =
|
CHARACTERISTIC RATING RATING UNIT 4% |
Collector-Base Voltage Veso 60 Volts =3
Collector-Emitter Voltage Veeo 50 Volts . | e cenos
Emitter-Base Voltage Veso 6.0 Volts ‘iﬂi ﬂ ﬂ H%ﬁu.A.
Each Side | Both Sides o -—J
Collector Current I 30 — mA F=33g o
Total Device Dissipation Py
@T,=25°C 0.3 0.6 Watts
@ T, =25°C 0.6 1.2
Storage Temperature Titq —65to +200 °C
Junction Temperature T, +175 °C
Derating Factor above 25°C
@T,=25°C 2.0 4.0 mwW/°C

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVigo lc=10¢A, I =0 60 Volts
Emitter-Base Breakdown Voltage BVgo lc=0,lg=104A 60 Volts
Collector-Emitter Sustaining Voltage Veeowsu™ lc=10mA, lg=0 50 Volts
Nonsaturated Base Voltage Vation lce =10mA, V=50V 0.6 0.8 Voits
Collector Saturation Voltage Vksat) lc=10mA, V=05V 07 Volts
Collector-Base Cutoff Current lcso le=0,V; =45V 10 nA
le=0,Vg =45V, T, =150°C 10 uA
Collector-Emitter Cutoff Current leeo lg=0,Vee =50V 10 nA
DC Current Gain hee le =1.0u4A, V=50V 80
le =10 4A, Ve =50V 150 600
lc=104A, Ve =50V 45
T,=-55°C
le =100 4A,V  =5.0V 225
le=1.0mA, V=50V 300
DC Current Gain Ratio Nee/eer” lc =1.08A,Ve =50V 0.9 1.0
lc=104A, Ve =50V 0.85 1.0
T, = —55°Cto +125°C
Base Voltage Differential Ve -Viez le =10 pA, V=50V 3.0 mV
Base Voltage Differential Change A(Vge, Ve )/AT o =10 1A,V =50V 0.4 mV
T, = —55°Cto +25°C
lc=10pA, V=50V 0.5
T, =125°Cto125°C
Small Signal Current Gain hee le=10mA, V. =50V 300 900
f=1kHz
High Frequency Current Gain [ Dl lc=05mA, V=50V 20 6.0
f= 30 MHz
Output Capacitance C. le=0,Veg =50V 6.0 pf
f=1MHz
Input Capacitance Cy le =0,Vge =05V 6.0 pf
f=1MHz

AMELCO SEMICONDUCTOR 1300 Terra Bella Ave.s Mountain View e Calif. 94040

ATELEDYNE COMPANY

Phone (415) 968-9241 TWX: (910) 379-6494
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Source resistance = 10 k&
— 10 ,UA, VCB == 50 V

CHARACTERISTIC SYMBOL | TEST CONDITIONS MIN. MAX. UNIT

Reverse Voltage Feedback Ratio h. lc=10mA, V=50V 10 x107*
f=1kHz

Input Resistance h;, lc=1.0mA, V=50V 75 24 k ohms
f=1kHz

Output Conductance hee le=10mA, V=50V 45 wmhos
f=1kHz

Noise Figure NF f=15.7 kHz 3.0 db

* The lower reading is taken as h,

** Pulse Test: Pulse Width = 300 ysec Duty Cycle = 1%,

“PP= AMELCO SEMICONDUCTOR « A TELEDYNE COMPANY « 1300 Terra Bella Ave. * Mountain View « Calif. 94040  Phone (415) 968-9241




JANUARY 1968

DUAL NPN TRANSISTOR
MEDIUM POWER
® HIGH VOLTAGE
e LOW VOLTAGE
® HIGH CURRENT GAIN

2N2223
2N2223A

MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage Veso 100 Volts
Collector-Emitter Voltage Veeo 60 Volts :
Collector-Emitter Voltage (Ry. = 10%) Ve 80 Volts ; r[mos
Emitter-Base Voltage Veso 7 Volts ﬂ [] H_L:%&'M
Collector Current lc 500 mA — J
Total Device Dissipation Pp One Side | Both Sides :
@T, =25°C 0.5 0.6 Watt
@ T, = 25°C 1.6 3.0
@ T = 100°C 0.9 1.7
Derating Factor above 25°C One Side | Both Sides
@T, =25°C 2.86 3.43 mwW/°C
@ T, =25°C 9.1 17.2
Storage Temperature Tiq —65 to 4300 °C
Junction Temperature T, +200 °C

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVigo lc=1004A, I =0 100 Volts
Collector-Emitter Sustaining Voltage Veeorsus”® lc=380mA,I;=0 60 Volts
Collector-Emitter Sustaining Voltage Verrsu Ilc =100 mA, Ry = 102 80 Volts
Emitter-Base Breakdown Voltage BVio le =100 uA, Ic =0 7 Volts
Collector-Base Cutoff Current lcgo Vg =80V, I.=0 .010 uA
Veg =80V, Il =0,T, =150°C 15
Emitter-Base Cutoff Current leso Vg =5V, I =0 10 nA
DC Current Gain hee le =10pA, Ve =5V 15
lc =100 A,V =5V 25 150
le=10mA, V=5V 50 200
DC Current Gain Ratio hee /heg, ™
2N2223A lc =100 A, Ve =5V 0.9 1.0
2N2223 0.8 1.0
Base Voltage Differential Vee— Vel
2N2223A Ic =100 pA, Ve =5V 5 mV
2N2223 15
Base Voltage Differential Drift A(Vge,Vae) /AT lc =100 uA, Vg =5V 25 uV/°C
T, = —55°Cto +125°C
Collector Saturation Voltage Veeisat) lc =50mA, I; =5mA 1.2 Volts
Base Saturation Voltage Vieisan lc =50 mA, I; =5 mA 0.9 Volts
Small Signal Current Gain he lc=1mA, Ve =5V, f=1kHz 40 200
High Frequency Current Gain [he | lc =50mA, Ve =10V, f=20MHz| 25
Output Capacitance Coo le =0,V =10V, f=140kHz 15 pf
Input Capacitance Cy le =0,Vge =05V, =140 kHz 85 pf
Input Resistance hiy, le=1mA, V=5V, f=1kHz 20 30 Ohms
Output Conductance hg, lc=1mA, V5 =56V, f=1kHz 0.5 umhos
Voltage Feedback Ratio hy lc=1mA,V,; =5V, f=1kHz 300 X107

*The lower of the two h.; readings is taken as hg,.
** Pulse Test: Pulse Width < 300 usec; Duty Cycle = 19%,.

‘ AMELCO SEMICONDUCTOR 1300 Terra Bella Ave. « Mountain View s Calif. 94040

ATELEDYNE COMPANY
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MAXIMUM RATINGS

sa 2716
sa 2717
sA 2718

CHARACTERISTIC SYMBOL RATING
Collector-Base Voltage Vego 50 Volts .
Collector-Emitter Voltage Vceo 30 Volts 1 MAX.
Collector-Collector Voltage Veeo +60 Volts ' | ] T
Emitter-Base Voltage Vego 6.0 Volts 0389 _J I —éﬁ:z?
Total Device Dissipation Po One Side | Both Sides
@Ta = 25°C 0.3 0.6 Watts
@Tc = 25°C 0.6 1.2
@Tc = 100°C 0.25 0.5
Derating Factor above 25°C
@T, = 25°C 2.0 4.0 mw/°C
@Tc = 25°C 4.0 8.0
Storage Temperature Range Tste —65to + 150 °C
Operating Junction Temperature T, +150 °C
Lead Soldering Temperature, 1/ 16 +300 °C
inch from Case, 10 seconds max
ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified)
CHARACTERISTICS SYMBOL TEST CONDITIONS MIN MAX UNIT
Collector-Base Breakdown Voltage BVceo lc = 10uA, lg = 0 50 Volts
Collector-Emitter Sustaining Voltage Vceo(sus) lc = 5.0mA,lg =0 30 Volts
Base-Emitter Breakdown Voltage BVego lc =0,lg = 10LA 6.0 Volts
Collector-Collector Breakdown Voltage BVcco Ig =0,lg =0, lcc=104A +60 Volts
Collector Saturation Voltage Veersan lc = 1.0mA, lg = 0.1mA 0.3 Volts
Ic = 5.0mA, Ig = 0.56mA 0.7
Ilc = 10mA, Ig = 1.0mA 1.0
Base Saturation Voltage Vge(sat) Ilc = 1.0mA, Ig = 0.1mA 0.8 Volts
Ic = 5.0mA, Ig = 0.5mA 0.85
lc = 10mA, Ig = 1.0mA 0.9
Collector-Base Cutoff Current lceo Ves = 30V, g =0 2.0 nA
Veg = 30V, I = 0, TAa=150°C 2.0 wA
Emitter-Base Cutoff Current leso Veg = 5.0V, Ic = 0 .0 nA
Collector-Emitter Cutoff Current lceo Ve = 5.0V, 1g =0 2.0 nA
Collector-Collector Leakage Curr. lcco Vee = 250V, 13 =0, I = 2.0 nA
Ve = 250V, 18 = 0, g =
TA = 150°C 20 pA
DC Current Gain hee Vee = 5.0V, Ic = 10£A 150
VCE = 50\/, |c = 10#A, 40
Ta =-55°C
Vee = 5.0V, Ic = 100:A 200
Vee = 5.0V, I = 1.0mA 250
VCE = 5.0V, 'C = 10mA 150
DC Current Gain Ratio hp51 /hpgz
SA2716, SA2717 Vee = 5.0V, Ic = 100LA 0.9 1.11
SA2718 0.8 1.25
Vee = 5.0V, Ic = 100:A
SA2716, SA2717 (To = —55°C to + 125°C) 0.85 1.17
Base Voltage Differential Vge1 -Vae2
SA2716 Ve = 5.0V, Ic = 1004A 2.0 mV
SA2717 3.0
SA2718 5.0

Printed in U..A.




CHARACTERISTICS SYMBOL TEST CONDITIONS MIN MAX UNIT
Base Voltage Differential Drift A (Vger -Veez2) .
SA2716 AT Vee = 5.0V, Ic = 100:A 3.0 uV/°C
SA2717 Ta = —55°C to +125°C 5.0
SA2718 10.0
High Frequency Current Gain Ihfe' Ve = 5.0V, Ic = 1.0mA, 6.0
f=30MHz
Input Capacitance Civ Veg = 0.5V, Ic = 0, 3.0 pf
f=140kHz
Output Capacitance Cob Veg = 10V, lIg = 0, f=140kHz 3.0 pf
Collector-Collector Capacitance Cec Vec =O0V,lg =0,lg =0 3.0 pf
,f = 140kHz
Noise Figure NF Vee = 5.0V, Ic = 10LA - 2.0 db

Rs = 10Kq, f = 1.0kHz
BW = 200Hz

W AMELCO SEMICONDUCTOR « A TELEDYNE COMPANY ¢ 1300 Terra Bella Ave. » Mountain View e Calif. 94040 « Phone (415) 968-9241 « TWX: (910) 379-6494
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2N3423
2n3424

n"

MAXIMUM RATINGS o -
CHARACTERISTIC SYMBOL RATING UNIT D
Collector-Base Voltage Vero 30 Volts T40 Ifj::
Collector-Emitter Voltage Veeo 15 Volts WL
Emitter-Base Voltage Vero 30 - Volts O-aa.o | 1‘;25
Collector Current [ 50 o mA J_ J o
Total Device Dissipation Py Each Side | Both Sides LD
@T, =25°C 0.3 0.6 Watts ;
@ T, =100°C 0.25 0.5
@ T =25°C 0.6 1.2

Derating Factor above 25°C o Each Side [ Both Sides | )
@T,=25°C 1.7 3.4 mW/°C
@ T, = 25°C 3.4 6.8

Storage Temperature Toig —65to +200 °C

Junction Temperature T, +200 °C

ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVcgo lc=10pA, =0 30 Volts
Emitter-Base Breakdown Voltage BV lc=0,1g=10pA 3.0 Volts
Collector-Emitter Sustaining Voltage Veeorsus lc=30mA,I;=0 15 Volts
Collector Saturation Voltage Vtisah lc=10mA, [, =1.0mA 0.4 Volts
Base Saturation Voltage Vicisah lc=10mA, | =1.0mA 1.0 Volts
Collector-Base Cutoff Current lcso =0,V =15V 10 nA

le=0,V,; =15V, T, = 150°C 1.0 uA
Emitter-Base Cutoff Current leso le =0,V =30V 10 uA
DC Pulse Current Gain hee” lc=3.0mA, V=30V 20 200
DC Current Gain Ratio Neg /Ppg, ™™ le=380mA, V=30V
2N3423 0.8 1.0
2N3424 0.9 1.0
Base Voltage Differential Ve -Veer
2N3423 le=38.0mA, V=30V 10 mV
2N3424 5.0
Base Voltage Differential Change A(Vge,-Vpe,) /AT
2N3423 le=3.0mA, V=30V 3.2 mV
2N3424 T,= —55°Cto +25°C 1.6
2N3423 le=38.0mA, V=30V 4.0
2N3424 TA = 425°C to +125°C 2.0
High Frequency Current Gain [ he | lc =40mA, V=10V 6.0 12
f =100 MHz
Output Capacitance C. le=0,Vgi =10V 1.7 pf
f=140 kHz
le=0,Vi;=0 3.0
f =140 kHz
Input Capacitance Cy | 1c=0,Vie =05V R 20 pf
f =140 kHz
Input Resistance hi, le=80mA, V., =30V 45 ohms
f =350 kHz
Low Frequency Noise Figure NF f=60MHz
Source Resistance = 4002
lc=1.0mA, V=60V 35(typ)| db
* Pulse Test: Pulse Width = 300 usec; Duty Cycle = 19%,.
** Lowest of the two h; readings is taken as h, for purposes of this ratio.

Printed in U.S.A.
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2n3347
THRU

2N3352

quLOSELv.MA-c
'LOW DIFFERENTIAL DI

® HIGH CURRENT GA!NS ’

MAXIMUM RATINGS T -

: g —
 CHARACTERISTIC |  symBoL| RATING | UNIT | ? 1Y e
~ Collector-Base Voltage - Veso ] - 60 ] Volts B 05\007‘ 1 E H | eieaos
' Collector-Emitter Voltage Vo 45  Volts b *ﬂ ﬂ HH—%%D"‘
Emitter-Base Voltage Veso 6 Volts
| Collector Current T e T T .
~ Total Device Dissiparticr)nr - P;d N Each Side | Both Sides |
@T, =25°C 300 600 mW
@ T = 25°C 0.6 1.2
Sloriaigie Temperature - Tﬁg” o ;éS tb 7+200 7°67 -

ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified)

S - — S
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Collector-Base Breakdown Voltage BVso lc=10uA, 1 =0 60 Volts
ColIector—Emitterﬂréré\kdown Voltage BV o lc =10 mA, IB =0 45 l Volts 7
Emitter-Base Breakdown Voltage BV lp =10 pA, IC = 0 6 Volts
Base-Emitter Voltage \ le=10mA, V=5V 09 | Volts
Collector Saturation Voltage Vtisah lc =10 mA, I; = 0.5mA 0.5 Volts
Collector-Base Cutoff Current lcso Veg=45V, 1. =0 10 nA

Vg =45V, 1. =0,T, = 150°C 10 uA
Emitter-Base Cutoff Current I;BO' V=6V, I.=0 2 nA
DC Current Gain Nee
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