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INTRODUCTION

From its inception 20 years ago, Unitrode has acquired a
reputation for maintaining an unusually high level of quality,
performance, and reliability in its entire line of silicon
semiconductor devices. Excellence was first established with
Unitrode’s uniquely controlied avalanche, hard-glass passivated
Rectifiers and Zener Diodes, and later expanded, through
corporate acquisition, to include planar passivated low-power,
high-speed SCRs, PUTs and high-speed Power Transistors and
Darlingtons.

Unitrode has been at the forefront in meeting the fast changing
needs of industry. The Company has also developed:

1) very high speed rectifiers designed to optimize the
performance of switching power supplies,

2) the first Hybrid Power Switching Circuits for Switching
Regulator applications in the industry,

3) Power Transistors that significantly improve turnoff and
Es/p characteristics by utilizing a new transistor design
concept,

4) State-of-the-art Schottky rectifiers that offer higher cur-
rent ratings and better performance characteristics than
conventional Schottkys,

5) SCRs fast enough for laser pulse modulators,
6) High Voltage stacks and Multipliers,

7) Doorbell® Rectifier Modules to provide reliable, economic
solid-state rectifier tube replacements in high-voltage
power supplies,

8) Axial leaded, glass encapsulated, taped and reeled
switching diodes.

Unitrode also manufactures monolithic ceramic capacitors
available in axial lead and dual-in-line packages, and as chips.
The capacitors are available in NPO, X7R and Z5U dielectric
formulations.

Doorbell® is a registered trademark of Unitrode Corporation.
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UNITRODE REGIONAL OFFICES

Northeast Office, Door 8 — Lakeside Office Park, North Avenue, Wakefield, MA 01880, Tel. (617)245-3010, TWX 710-348-1733
So. California Office, 15300 Ventura Boulevard, Suite 200, Sherman Oaks, CA 91403, Tel. (213)783-1301, TWX 910-495-1769
Northwest Office, 2444 Moorpark Avenue, Suite 314, San Jose, CA 95128, Tel. (408)294-4210, TWX 910-338-0126

Midamerica Office, 121 South Wilke Road, Arlington Heights, IL 60005, (312)394-5240, TWX 910-233-0168

SALES OFFICES

Mid-Atlantic and Southeast Office, 13975 Connecticut Avenue, Citizens Bank Building, Suite 214, Silver Spring, MD 20906,
Tel. (301)460-8700, TWX 710-828-0081

North Central Office, 1500 E. 79th Street, Suite 109, P.0.B. 1779, Bloomington, MN 55420, Tel. (612)854-0555, TWX 910-576-2406

Southwest Office, 13999 Goldmark, Suite 434, Dallas, TX 75240 Tel. (214)231-8700, TWX 910-867-4738

Metropolitan New York, 150 Broadhollow Road, Suite 210A, Melville, NY 11747, Tel. 516-271-3110, 11

DOMESTIC REPRESENTATIVES

ALABAMA

Conley & Associates, Inc.
3322 Memorial Parkway S.W.
Suite 17

Huntsville — 35801
205-882-0316

ARIZONA

Fred Board Associates, Inc.
P.O. Box 1906

Scottsdale — 85252
602-994-9388

ARKANSAS
See Texas

CALIFORNIA — NORTHERN

2 Inc.

3360 Scott Blvd. No. 10
Santa Clara — 95051
408-988-3400

CALIFORNIA — SOUTHERN

Great American Rep Company
17742 Irvine Boulevard, Suite 102
Tustin — 92680

714-832-8113

Great American Rep Company
16300 Ventura Boulevard, Suite 405
Sherman Oaks — 91403
213-990-4870

S.R. Electronics
4617 Ruffner Street
Suite 206

San Diego — 92111
714-560-8330

COLORADO

Simpson Associates, Inc.
2552 Ridge Road
Littleton — 80120
303-794-8381

CONNECTICUT
Kanan Associates
1 Padanaram Road
Danbury — 06810
203-743-1812
DELAWARE

See Pennsylvania — Eastern

DISTRICT OF COLUMBIA
See Maryland

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

FLORIDA

Conley & Associates, Inc.
P.0O. Box 309

235 S. Central Avenue
Oviedo — 32765
305-365-3283

Conley & Associates, Inc.
1612 N.W. 2nd Avenue
Boca Raton — 33432
305-395-6108

Conley & Associates, Inc.
4021 W. Waters Avenue
Suite 2

Tampa — 33614
813-885-7658

GEORGIA

See Florida
IDAHO

See Washington

ILLINOIS — NORTHERN

Carlson Electronic Sales Co.

600 East Higgins Road

Elk Grove Village — 60007
312-956-8240

ILLINOIS — SOUTHERN
See Missouri

INDIANA

Carlson Electronic Sales Co.

7202 N. Shadeland Avenue
Indianapolis — 46260
317-842-3740

IOWA

Carlson Electronic Sales Co.

204 Collins Road, N.E.
Cedar Rapids — 52402
319-377-6341

KANSAS

Rush & West Associates
107 N. Chester Street
Olathe — 66061
913-764-2700

KENTUCKY
See Ohio

LOUISIANA
See Texas

MAINE
See Massachusetts

MARYLAND

New Era Sales, Inc.
7300 Ritchie Highway
Suite 407

Glen Burnie — 21061
301-768-6666

MASSACHUSETTS

Kanan Associates
100 Main Street
Reading— 01867
617-944-8484

MICHIGAN

Miltimore Sales, Inc.
22765 Heslip Drive
Novi — 48050
313-349-0260

Miltimore Sales, Inc.
3501 Lake Eastbrook S.E.
Suite 127

Grand Rapids — 49506
616-942-9721
MINNESOTA

Electronic Innovators
7625 Bush Lake Road
Suite 16

Minneapolis — 55435
612-835-0303
MISSISSIPPI

See Florida

MISSOURI

Rush & West Associates
481 Melanie Meadows Lane
Ballwin — 63011
314-394-7271

MONTANA
See Washington

NEBRASKA
See Missouri

PRINTED IN U.S.A.
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DOMESTIC REPRESENTATIVES (Continued)

NEVADA — NORTHERN
See California — Northern

NEVADA — SOUTHERN
See Arizona

NEW HAMPSHIRE
See Massachusetts

NEW JERSEY — NORTHERN

Lorac Sales, Inc.
1200 Route 23, North
Butler — 07405
201-492-1050

NEW JERSEY — SOUTHERN
See Pennsylvania — Eastern

NEW MEXICO

Reptronix

237C Eubank N.E.
Albuguerque — 87123
505-881-8001

NEW YORK — METROPOLITAN
AND LONG ISLAND

Lorac Sales, Inc.

550 Old Country Road, Room 410
Hicksville — 11801

516-681-8746

NEW YORK — UPSTATE

Reagan/Compar Albany, Inc.
6 Highland Avenue

P.O. Box 5208

Albany — 12205
518-489-7408

Reagan/Compar Albany, Inc.
41 Woodberry Road

New Hartford — 13413
315-732-3775

Reagan/Compar Albany, Inc.
42 Winding Brook Drive
Fairport — 14450
716-271-2230

Reagan/Compar Albany, Inc.
3737 Pheasant Lane

P.0O. Box 135

Endwell — 13760
607-723-8743

Reagan/Compar Albany, Inc.
Castle Creek Road

P.O. Box 453

Binghamton — 13901
607-648-8838

NORTH CAROLINA

Electronic Marketing Associates
955 Burke Street, Suite 2
Winston-Salem — 27101
919-722-5151

Electronic Marketing Associates
6717 Woodstock Drive

P.O. Box 15316

Charlotte — 28210
704-523-3327

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
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NORTH DAKOTA
See Minnesota

OHIO

Baehr, Greenleaf &
Associates, Inc.

9505 Montgomery Road
Cincinnati — 45242
513-891-3826

Baehr, Greenleaf &
Associates, Inc.
3300 So. Dixie Drive
Suite 215

Dayton — 45439
513-293-1102

Baehr, Greenleaf &
Associates, Inc.
14700 Detroit Avenue
Cleveland — 44107
216-221-9030

Baehr, Greenleaf &
Associates, Inc.
P.0O. Box 5702
Columbus — 43221
614-486-4046
OKLAHOMA

See Texas

OREGON

Vantage Corporation

6415 S.W. Canyon Ct.

Suite 220

Portland — 97221
503-297-1714

PENNSYLVANIA — EASTERN

GCM Associates

1014 Bethlehem Pike
Erdenheim — 19118
215-233-4600

PENNSYLVANIA — WESTERN

Bacon Electronic Sales
115 South High Street
Waterford — 16441
814-796-2381

RHODE ISLAND

See Massachusetts
SOUTH CAROLINA

Electronic Marketing Associates
210 W. Stone Avenue
Greenville — 29609
803-233-4637

SOUTH DAKOTA
See Minnesota

TENNESSEE
See Florida

10

SALES OFFICES

TEXAS

Sundance Sales, Inc.
9230 Markville Street
Dallas — 75243
214-699-0451

Sundance Sales, Inc.
10237 Missel Thrush
Austin — 78750
512-250-0320

UTAH

Simpson Associates, Inc.
P.0. Box 151430

7424 S. 1300th East
Midvale — 84047
801-566-3691

VERMONT
See Massachusetts

VIRGINIA
See Maryland

WASHINGTON

Vantage Corporation

300 — 120th Avenue N.E.
Building No. 7

Suite 207

Bellevue — 98005
206-455-3460

WEST VIRGINIA
See Pennsylvania — Western

WISCONSIN

Carlson Electronic Sales Co.
Northbrook Executive Center
10701 West North Avenue
Suite 209

Milwaukee — 53226
414-476-2790

WYOMING
See Colorado

CANADA

Kaytronics Limited

375 Rue Norman Street
Ville St. Pierre

Quebec H8R 1A3
514-487-3434

Kaytronics Limited

Unit #1

331 Bowes Road
Concord, Ontario L4K 1B1
416-669-2262

Kaytronics Limited

2003 McKnight Bivd., N.E.
Suite 209

Calgary, Alberta T2E 6L2
403-276-9844

BRITISH COLUMBIA
See Washington

PRINTED IN U.S.A,



U]

= UNITRODE

DOMESTIC DISTRIBUTORS

ALABAMA

Hall-Mark/Huntsville
4739 Commercial Drive
Huntsville — 35805
205-837-8700

ARIZONA

Kierulff Electronics
4134 East Wood Street
Phoenix — 85040
602-243-4101

Wyle Distribution Group
8155 North 24th Avenue
Phoenix — 85021
602-249-2232

CALIFORNIA — NORTHERN
Wyle Distribution Group
3000 Bowers Avenue

Santa Clara — 95051
408-727-2500

Kierulff Electronics
3969 E. Bayshore Road
Palo Alto — 94303
415-968-6292

Capacitor Sales

253 Polaris Avenue
Mountain View — 94043
415-964-8880

Components Plus
491 Macara Drive
Sunnyvale — 94086
408-732-0990

CALIFORNIA — SOUTHERN

Components Plus
17811 Skypark Circle
Irvine — 92714
714-754-0471

Kierulff Electronics
2585 Commerce Way
Los Angeles — 90040
213-725-0325

Kierulff Electronics
8797 Balboa Avenue
San Diego — 92123
714-278-2112

Wyle Distribution Group
124 Maryland Street

Ei Segundo — 90245
213-322-8100

Kierulff Electronics
14101 Franklin Avenue
Tustin — 92680
714-731-6711

Wyle Distribution Group
17872 Cowan Avenue
Irvine — 92714
714-641-1600

Wyle Distribution Group
9525 Chesapeake Drive
San Diego — 92123
714-565-9171

UNITRODE CORPORATION « 5 FORBES ROAD
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COLORADO

Wyle Distribution Group
6777 East b0th Avenue
Commerce City — 80022
303-287-9611

Kierulff Electronics
10890 East 47th Street
Denver — 80239
303-371-6500

Bell Industries, Elec.
Dist. Div.

8155 West 48th Avenue
Wheatridge — 80033
303-424-1985

CONNECTICUT

Lionex Corp.

1 North Avenue
Burlington, MA 01803
617-272-9400

FLORIDA

Hall-Mark/Orlando
7233 Lake Ellenor Drive
Orlando — 32809
305-855-4020

Pioneer/Florida
6220 S. Orange Trail
Orlando — 32809
305-859-3600

Kierulff Electronics
3247 Tech Drive

St. Petersburg — 33702
813-576-1966

Hall-Mark/Miami

1671 West McNab Road
Fort Lauderdale — 33309
305-971-9280

ILLINOIS

Kierulff Electronics

1536 Landmeier Road

Elk Grove Village — 60007
312-860-3807

RM Electronics

47 Chestnut
Westmont — 60059
312-323-9670
Hall-Mark/Chicago
1177 Industrial Drive
Bensenville — 60106
312-860-3823

INDIANA

Pioneer/Indiana

6408 Castleplace Drive
Indianapolis — 46250
317-849-7300

11

SALES OFFICES

RM Electronics
5645 W. Raymond Street

Suite K “
Indianapolis — 46241
317-247-9701

KANSAS

Hall-Mark/Kansas City
11870 West 91st Street
Congleton Industrial Park
Shawnee Mission — 66214
913-888-4747

MARYLAND

Hall-Mark/Baltimore
6655 Amberton Drive
Baltimore — 21227
301-796-9300

MASSACHUSETTS

Lionex Corporation
1 North Avenue
Burlington — 01803
617-272-9400

Kierulff Electronics
13 Fortune Drive
Billerica — 01821
617-667-8331

MICHIGAN

Pioneer/Michigan
13485 Stanford
Livonia — 48150
313-525-1800

RM Electronics

4310 Roger B. Chaffee
Memorial Drive

Grand Rapids — 49508
616-5631-9300

MINNESOTA

Hall-Mark /Minneapolis
9201 Penn Avenue South
Suite 10

Bloomington — 55431
612-884-9056

I.C.I.

Industrial Components, Inc.
5280 W. 74th Street
Minneapolis — 55435
612-831-2666

Kierulff Electronics
5280 West 74th Street
Edina — 55435
612-835-4388

MISSOURI

Hall-Mark/St. Louis
13789 Rider Trail
Earth City — 63045
314-291-56350
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U]

=m UNITRODE

DOMESTIC DISTRIBUTORS (Continued)

NEW JERSEY

Wilshire Electronics
1111 Paulison Avenue
Clifton — 07015
201-340-1900

Kierulff Electronics

3 Edison Place
Fairfield — 07006
201-575-6750

NEW MEXICO

Bell Industries

Elec. Dist. Div.

11728 Linn, N.E.
Albuquerque — 87123
505-292-2700

NEW YORK

Components Plus

40 Oser Avenue
Hauppauge — 11787
516-231-9200

Lionex Corporation

415 Crossways Park Drive
Woodbury — 11797
516-921-4414

NORTH CAROLINA

Hammond Electronics, Inc.

2923 Pacific Avenue
P.O. Box 21728
Greensboro — 27406
919-275-6391

Hall-Mark/Raleigh
1208 Front St. Bidg. K

Raleigh — 27609
919-832-4465
OHIO

Pioneer/Cleveland
4800 East 131st Street
Cleveland — 44105
216-587-3600

Hall-Mark/Columbus
6969 Worthington-Galena
Worthington — 43085
614-846-1882

Pioneer/Dayton
1900 Troy Street
Dayton — 45404
513-236-9900

OKLAHOMA

Hall-Mark/Tulsa

5460 S. 103rd E. Avenue
Tulsa — 74145
405-835-8458

PENNSYLVANIA

Pioneer/Pittsburgh
560 Alpha Drive
Pittsburgh — 15238
412-782-2300

Hall-Mark /Philadelphia
458 Pike Road

Huntingdon Valley — 19006

216-356-7300

UNITRODE CORPORATION « 5 FORBES ROAD
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TEXAS

Hall-Mark/Dallas
11333 Page Mill Road
Dallas — 75243
214-234-7300

Components Plus

13777 N. Central Expressway
Suite 210

Dallas — 75243
214-783-6060

Hall-Mark/Houston
8000 Westglen
Houston — 77063
713-781-6100

TEXAS

Lenert Co., Inc.
1420 Hutchins
P.O. Box 2184
Houston — 77001
713-225-1465

Hall-Mark / Austin
10109 McKalla Place
Suite F

Austin — 78758
512-837-2814

UTAH

Bell Industries

Elec. Dist. Div.

3639 West 2150 South
Salt Lake City — 84120
801-972-6969

Kierulff Electronics
3695W 1987S

Salt Lake City — 84104
801-973-6913

WASHINGTON

Kierulff Electronics
1005 Andover Park East
Tukwila — 98188
206-575-4420

Shannon, Ltd.

7030 South 188th Street
Kent — 98031
206-763-0545
503-643-5754

Wyle Distribution Group
1750 132nd Avenue N.E.
Bellevue — 98005
206-453-8300

12
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WISCONSIN

Taylor Electric Co.

1000 W. Donges Bay Road
Mequon — 53092
414-241-4321

Hall-Mark /Milwaukee
9657 So. 20th Street
Oak Creek — 53154
414-761-3000

Kierulff Electronics

2212 East Moreland Avenue
Waukesha — 53186
414-784-8160

CANADA

Future Electronics, Inc. — Montreal
5647 Ferrier Street

Montreal, Quebec H4P 2K5
514-735-5775

Future Electronics, Inc. — Toronto
4800 Dufferin Street

Downsview, Ontario M3H 5S9
416-663-5563

Future Electronics, Inc.
1050 Baxter Road
Ottawa, Ontario K2C 3P2
613-820-9471

Future Electronics, Inc.
3070 Kingsway
Vancouver, B.C. V5R 5J7
604-438-5545
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ADDENDUM TO DISTRIBUTOR LISTING

CALIFORNIA (San Francisco)

Arrow Electronics, Inc.
720 Palomar Avenue
Sunnyvale 94086
408-739-3011

General Dynamics (Pomona)
c/o Arrow Electronics, Inc.
1802 West 2nd Street
Pomona 91766

714-622-1271

General Dynamics (San Diego)

c/o Arrow Electronics, Inc.
9511 Ridgehaven Court
San Diego 92123
714-565-2925

CONNECTICUT

Arrow Electronics, Inc.
12 Beaumont Road
Wallingford 06492
203-265-7741

FLORIDA (North)

Arrow Electronics, Inc.
115 Palm Bay Road, N.W.
Bldg. 200

Palm Bay 32905
305-725-1480

FLORIDA (South)

Arrow Electronics, Inc.
1001 N.W. 62nd Street
Suite 108

Ft. Lauderdale 33309
305-776-7790

GEORGIA

Arrow Electronics, Inc.
2979 Pacific Drive
Norcross 30071
404-449-8252

MARYLAND

Arrow Electronics, Inc.
4801 Benson Avenue
Baltimore 21227
301-247-5200

MASSACHUSETTS

Arrow Electronics, Inc.
96D Commerce Way
Woburn 01801
617-933-8130

NEW HAMPSHIRE

Arrow Electronics, Inc.
1 Perimeter Drive
Manchester 03103
603-668-6968

NEW JERSEY (North)

Arrow Electronics, Inc.
285 Midland Avenue
Saddle Brook 07662
201-797-5800

NEW JERSEY (South)

Arrow Electronics, Inc.
Pleasant Valley Avenue
Moorestown 08057
215-928-1800
609-235-1900

NEW YORK (Metropolitan)

Arrow Electronics, Inc.
20 Oser Avenue
Hauppauge 11787
516-231-1000

NEW YORK (Syracuse)

Arrow Electronics, Inc.
7705 Maitlage Drive
Liverpool 13088
315-652-1000

NEW YORK (Rochester)

Arrow Electronics, Inc.
3000 South Winton Road
Rochester 14623
716-275-0300

NORTH CAROLINA

Arrow Electronics, Inc.
938 Burke Street
Winston-Salem 27102
919-721-1661
800-334-0421
919-725-8711
800-334-0422

PENNSYLVANIA

Arrow Electronics, Inc.
4297 Greensburg Pike
Suite 3114

Pittsburgh 15221
412-351-4000

TEXAS (Houston)

Arrow Electronics, Inc.
10700 Corporate Drive
Stafford 77477
713-491-4100

TEXAS (Dallas)

Arrow Electronics, Inc.
13715 Gamma Road
Dallas 75234
214-386-7500

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540 |
TWX (710) 326-6509 » TELEX 95-1064 13 PRINTED IN U.S.A.
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UNITRODE SALES OFFICES

SALES OFFICES

Corporate International Sales Office, 5 Forbes Road, Lexington, MA 02173, Tel. (617) 861-6540, Telex 95-1064
Asian Regional Office, 15300 Ventura Boulevard, Suite 200, Sherman Oaks, CA 91403, Tel. (213) 783-1301,

TWX/Telex 910-495-1769

Unitrode Electronics GmbH, Haupstrasse 68, 8025 Unterhaching, W. Germany, Tel. 089/6190 04,

Telex 841-05-22-109

Unitrode (U.K.) Limited, Deepdene House, Bellegrove Road, Welling, Kent DA163PY England, Tel. 01-301-2022,

Telex 896270

Unitrode (SARL pending) 76/78 Avenue Des Champs 75008 Paris, France Tel: 3596804 TELEX: 660364F
INTERNATIONAL AGENTS — DISTRIBUTORS

AUSTRIA

Rieger GmbH
Marxergasse 10
A-1030 Wien 3

Tel: (0222) 73.46.84
TELEX: 847-131087

AUSTRALIA

Cema Electronics Pty. Ltd.
P.O. Box 578

Crows Nest, N.S.W. 2065
Tel: 419-2397

TELEX: 790-22846

BELGIUM

J.P. LeMaire
Rampe Gauloise 1A
1020 Brussels

Tel: 02-478-48-47
TELEX: 846-24610

BRAZIL

Cosele Ltda.

Rua Da Consolacao, 867-Cj.31
01301 Sao Paulo

Tel: 257-3535, 258-4325
TELEX: 011-30869, CSEL BR

PEOPLES’ REPUBLIC OF CHINA

Rikei H.K. Ltd.

14th Floor — Aurora House
57-59 Connaught Rd. C.
Hong Kong -

Tel: 5-450511-4

TELEX: 780-86256

DENMARK

Ditz Schweitzer A/S
Vallensbaekvej 41
DK-2600 Glostrup
Tel: 45-2-453-044
TELEX: 855-33267

EASTERN EUROPE

Dahms Elektronik
A-8020 Graz

Viktor Franz Strasse 9
Austria

Tel: (0316) 64.0.30
TELEX: 031099

FINLAND

Nores Oy
P.O. Box 889
SF-00101 Helsinki 10

FRANCE
c.C.l

(Comptoir Commercial D'Importation)
42 Rue Etienne — Marcel

75081 Paris Cedex 02
Tel: 261-55-49
TELEX: 240835

Spetelec

Tour Europa Belle Epine

Europa Il

94532 Rungis Cedex
Tel: 686.56.65
TELEX: 842-250801

GERMANY

Unitrode Electronics GmbH

Haupstrasse 68
8025 Unterhaching
Tel: 089/6190 04
TELEX: 841-0522109

EBV Elektronik GmbH
Oberweg 6

8025 Unterhaching/Munich

Tel. 011-49-611-05234
TELEX: 841-5212995

EBV Elektronik GmbH
Oststrasse 129

4 Duesseldorf

Tel: 211-84-84-6/7
TELEX: 841-8587267

EBV Elektronik GmbH
Myliustrasse 54

6 Frankfurt/Main 1
Tel: 611-72-04-16/18
TELEX: 841-413590

EBV Elektronik GmbH
Kiebitzrain 18

3006 Burgwedel 1
Tel: 05139/5038
TELEX: 841-0923694

EBV Elektronik GmbH
Alexanderstrasse 42
D-7 Stuttgart 1

Tel: 711/24 74 81
TELEX: 841-0722271

Metronik GmbH
Kapellenstrasse 9
8025 Unterhaching
Tel: 089-6114063
TELEX: 841-0529524

Metronik GmbH
Am Oberen Luisenpark 2

6800 Mannheim 1

Tel: 0621-443067/68
TELEX: 841-0463654

Metronik GmbH
Vogelsgarten 1

8500 Nuremberg

Tel: 0911/46 80 66-67

Frehsdorf KG

P.O. Box 1244
Rotdornweg 42
2085 Quickborn
Tel: 04106 — 71058
Telex: 841-213693

HONG KONG

Karin Electronic Supplies Co., Ltd.
Room 1319 Ocean Centre

Canton Road

Kowloon

Tel: 3-695321

TELEX: 85322

INDIA

Sujata Sales and Exports Ltd.
11-2 Bajaj Bhawan

Nariman Point

Bombay 400 021

Tel: 367001

TELEX: 011-3855

ISRAEL

S.7.G. International
10 Huberman Street
P.O. Box 1276
Tel-Aviv

Tel: 03-248231
TELEX: 922-32229

ITALY

Microelit, s.r.1.

Via P. Uccello, 8

20148 Milano

Tel: (02) 46.90.444
TELEX: 334-284 MICROIT

JAPAN

Rikei Corporation

Shinjuku Nomura Bldg.

1-26-2 Nishi-Shinjuku, Shinjuku-Ku
Tokyo 160

Tel: Tokyo (03)345-1411

TELEX: J24208, J23772

Tel: 520-311 Cable Address: "RIKEIGOOD" Tokyo
TELEX: 857-121676

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 14 PRINTED IN U.S.A.
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INTERNATIONAL AGENTS — DISTRIBUTORS (Continued)

KOREA (R.0.K.)

Duksung Trading Co.
RM508 Sindo Bldg.

65-4 2KA Chungmuro
Seoul

Tel: 777-2325

TELEX: K26453 NAMSTRA

NETHERLANDS

Koning en Hartman Elektrotechniek B.V.
P.0. Box 43220

2504 AE The Hague

Tel: 21-01-01

TELEX: 844-31528

NEW ZEALAND

Professional Electronics, Ltd.
22 A Milford

Auckland

Tel: 493-029, 499-448
TELEX: NZ21084

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

NORWAY

Neco A/S

Stanseveien 4

P.O. Box 81, Ovre Grorud
Oslo

Tel: 25-93-10

TELEX: 856-19247

SINGAPORE

Technics

Unit 1033 Blk 1

10th Floor— PSA Multi-Storey Complex
Pasir Panjang Road

Tel: 372-454

TELEX: RS22047

SOUTH AFRICA

Electrolink (Pty.) Ltd.
P.O. Box 1020

Cape Town 8000
Tel: 45-7656/7
TELEX: 960-577320

Electrolink (Pty.) Ltd.
P.O. Box 33533
Jeppestown
Transvaal

2043

Tel: 618-1027

15
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SWEDEN

AB Betoma

Box 3005

S-171 03 Solna
Tel: 08-82-0280
TELEX: 854-19389

SWITZERLAND

Stolz AG
Bellikronerstrasse 218
8968 Mutschellen
Tel: 057 54 665
TELEX: 845-564070

TAIWAN

Headtrade International Inc.
Division of Pacific Hermes

5th Floor No. 820
Ming-Sheng East Road, Taipei
Tel: (02) 721-8355

TELEX: 785-21795

UNITED KINGDOM

Unitrode (U.K.) Limited

Deepdene House, Bellegrove Road
Welling, Kent

DA163PY England

Tel: 01-301-2022

TELEX: 896270

PRINTED IN U.S.A.
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PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
DIODE RECTIFIER
620 | IN456 90mA; 25V 233 | 1N4245, J, JTX, JTXV 1.0A; 200V
* [ IN456A 75mA; 60V 233 | 1N4246, J, JTX, JTXV 1.0A; 400V
620 | 1N457,) 55mA; 125V; DO-7 233 | 1N4247, J, JTX, JTXV 1.0A; 600V
* | IN4S7A 40mA; 175V 233 | 1N4248, J, JTX, JTXV 1.0A; 800V
620 | IN458,J 55mA; 150V; DO-7 233 | 1N4249, J, JTX, JTXV 1.0A; 1000V
* | IN458A 100mA; 150V COMPUTER DIODE
620 | 1N459,J 40mA; 200V; DO-7 . . DO.-
* | IN4A59A 100mA; 200V 638 | IN4305 ;2?“":'\2' 78V; DO-35
* | 1IN483 100mA; 70V
* | 1N483A 100mA; 70V * | 1N4321 1.0W; 10%
622 | 1N483B, J, JTX 200mA; 80V; DO-7 COMPUTER DIODE
* | IN483C 100mA; 70V 638 [1N4444 200mA; 70V; DO-35
_* | IN485 100mA; 180V 636 | 1N4446 200mA; 75V; DO-35
622 | 1N4858B, J, JTX 200mA; 200V; DO-7 636 | 1N4447 200mA; 75V; DO-35
RECTIFIER 636 | 1N4448 200mA; 75V; DO-35
624 | 1N645J, JTX 400mA; 270V 636 | 1N4449 200mA; 75V; DO-35
624 | IN645-1J, JTX, JTXV 400mA; 270V 642 | 1N4450 200mA; 40V; DO-35
COMPUTER DIODE 642 | 1N4451 200mA; 40V; DO-35
626 | IN914, 4, JTX 75mA; 100V 644 | 1N4452 400mA; 40V; DO-35
* | 1N914-1,A, B 75mA; 100V 642 | 1N4453 200mA; 30V; DO-35
* 11N916, B 75mA; 100V 628 [ 1N4454, J, JTX, JTXV 200mA; 75V; DO-35
628 | IN3064J, JTX 75mA; 75V; DO-7 628 | 1N4454-1, J, JTX, JTXV 200mA; 75V; DO-35
630 | IN3070 200mA; 200V; DO-35 ZENER
632 | 1N3595, J, JTX, JTXV 150mA; 150V; DO-7 486 | IN4461-1N4496, J,
634 | IN3600J, JTX, JTXV 200mA; 75V; DO-7 JTX, JTXV 1.5W; 5%
RECTIFIER COMPUTER DIODE
229 | IN3611, J, JTX 1.0A; 200V 646 | 1N4500, J, JTX 300mA; 80V; DO-35
229 | 1IN3612, J, JTX 1.0A; 400V 644 | 1N4607 400mA; 85V; DO-35
229 | IN3613, J, JP; 1.0A; 600V ZENER
o |assvs 3005
366 | IN3644 (HVE15) 1.5kV RECTIFIER
366 | IN3645 (HVE20) 2.0kv 235 | 1N4942, J, JTX, JTXV 1.0A; 200V
366 | IN3646 (HVE25) 2.5kV 235 | 1N4944, J, JTX, JTXV 1.0A; 400V
366 | IN3647 (HVE30) 3.0kV 235 | 1N4946, J, JTX, JTXV 1.0A; 600V
# imggfﬁ; 0.75A; 200V ZENER
# 5 0.75A; 400V -
= | IN3658 0.75A; 600V 488 ”Y#?f’j‘&?"ggs' . 5.0W; 5%
RECTIFIER MODULE 488 |1N4996 5.0W; 5%
# | IN3764 3kV 499 | 1N5063-1N5117 3.0W; 5%
RECTIFIER 503 |1N5118-1N5134 5.0W; 5%
231 | 1N3909, J, JTX 304; 50V; DO-5 RECTIFIER
231 | IN3910, J, JTX 30A; 100V; DO-5 * 1 1IN5180 4.0A; 100V
231 [ 1N3911,J, JTX 30A; 200V; DO-5 366 |1N5181 (HVE4Q) 4.0kV
231 | IN3912, 4, JTX 30A; 300V; DO-5 366 | 1N5182 (HVES50) 5.0kV
231 | IN3913, J, JTX 30A; 400V; DO-5 366 | IN5183 (HVE75) 7.5kV
# [ IN3957 1.0A; 1000V 366 | IN5184 (HVE100) 10kV
* | 1IN3981 2.0A; 200V * 1 1IN5185 3.0A; 60V
#* | 1IN3982 2.0A; 400V 237 | IN5186, J, JTX 3.0A; 100V
# [ IN3983 2.0A; 600V 237 [1N5187, J, JTX 3.0A; 200V
ZENER 237 | 1N5188, J, JTX 3.0A; 400V
499 | 1N4096-1N4098 3.0W; 5% 237 | 1N5190, J, JTX 3.0A; 600V
COMPUTER DIODE * | IN5207 4.0A; 400V
* [ 1N5320 1.0A; 120V
626 | 1N4148, J, JTX, JTXV 200mA; 100V; DO-35 * | 1N5330 0.5A; 1500V
626 | IN4148-1J, JTX, JTXV 150mA; 100V; DO-35 239 | IN5415, J, JTX, JTXV 3A; 50V
636 | IN4149 200mA; 75V; DO-35 239 | 1N5416, J, JTX, JTXV 3A; 100V
634 | 1N4150, J, JTX, JTXV 200mA; 75V; DO-35 239 | INB417. J JTX. JTXV 3A; 200V
634 | IN4150-1J, JTX, JTXV 200mA; 75V; DO-35 239 | IN5418 J, JTX, JTXV 3A; 400V
o | iNalea 200mA; 75V; DO-35 239 | IN5419, J. JTX, JTXV 3A; 500V
200mA; 40V; DO-35 239 | 1N5420, J, JTX, JTXV 3A; 600V
640 | IN4153, J, JTX, JTXV 150mA; 75V; DO-35 * | 1N5433 2.0A; 700V
* | IN4153-1, J, JTX, JTXV 150mA; 75V; DO-35 + | 1N5434 2'OA: 700V
636 | IN4154 200mA; 35V; DO-35 + | 1N5435 12.0A; 700V

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
RECTIFIER SCR
241 | 1IN5550, J, JTX, JTXV 5.0A; 200V * |2N881 .35A@100°C 200V;T0-18
241 | IN5551, J, JTX, JTXV 5.0A; 400V * [2N882 .35A@100°C 300V;T0-18
241 | 1N5552, ), JTX, JTXV 5.0A; 600V * |2N883 .35A@100°C 400V;T0-18
241 | IN5553, J, JTX, JTXV 5.0A; 800V * |2N884 .35A@100°C 15V; T0-18
RECTIFIER MODULE * 12N885 .35A@100°C 30V; TO-18
357 | IN5597. 4 10KV * |2N886 .35A@100°C 60V; TO-18
357 | 1NB600. ) 5V * |2N887 .35A@100°C 100V;TO-18
357 | IN5603 J BV * |2N888 .35A@100°C 150V;TO-18
TRANSIENT VOLTAGE * 12N889 : .35A@100°C 200V;TO-18
* 12N890 .35A@100°C 300V;TO-18
SUPPRESSOR * [2N891 .35A@100°C 400V;TO-18
490 | 1N5610, J, JTX 33v * 12N948 .26A@125°C 30V;T0-18
490 | IN5611, J, JTX 43.7v * |2N949 .26A@125°C 60V;T0-18
490 | 1N5612, J, JTX 54V * |12N950 .26A@125°C 100V;T0-18
490 | IN5613, J, JTX 191V * [2N951 .26A@125°C 200V;TO-18
s LRSI
243 |IN5614, J, JTX, JTXV  |1.0A; 200V * . i i TO-
245 | IN5615, J, JTX, JTXV  |1.0A; 200V * 2N1597 1.0A@80°C 200V; T0-39
243 |1N5616, J, JTX, JTXV  |1.0A; 400V * 12N1598 1.0A@80°C 300V; TO-39
245 |IN5617, J, JTX, JIXV  |1.0A; 400V * |2N1599 1.0A@80°C 400V; T0-39
243 |1N5618, J, JTX, JTXV  [1.0A; 600V POWER TRANSISTOR
245 |1IN5619, J, JTX, JTXV  {1.0A; 600V * [2N1647 NPN; 3.0A; 60V; TO-59
243 |1IN5620, J, JTX, JTXV  |1.0A; 800V + |2N1648 NPN; 3.0A; 80V; TO-59
e NS08 5B 1823
653 |1N5767 * 5 NPN; 3.0A; 80V; TO-
° g‘égf;é;’mse' PIN + [2N1714 NPN: 0.75A; 60V; T0-5
« 12N1715 NPN; 0.75A; 100V; T0-5
247 | 1N5802 2.5A; 50V + |2N1716 NPN; 0.75A; 60V; TO-5
251 [ 1IN5802, J, JTX, JTXV 2.5A; 50V * |2N1717 NPN~,0'75A~ '100\/.'1'0_5
247 |1N5803 2.5A; 75V : " 0.75A. ]
547 | INE8Oa 5 2A o0V * [2N1718 NPN; 0.75A; 60V; TO-5
= Stud Mount
251 [ 1IN5804, J, JTX, JTXV  |2.5A; 100V . _ 0.5
247 | IN5805 2.5A; 125V * [pn71s N o o 100V TO-5:
247 1 1N5806 2.5A; 150V 2N1720 NPN; 0.75A: 60V; T0.5;
251 mgggg,J,JTx, JTXV  [2.5A; 150V * Stud Mourt
247 6.0A; 50V . . . 70-
251 | INS8O7, J, JTX, JTXV |6 0K; 50V M N o 100Vi T0-5
247 6.0A; 75V
247 |1N5809 6.0A; 100V SCR
251 | 1N5809, J, JTX, JTXV  |6.0A; 100V * |2N1869 1.25A@100°C 15V; TO-9
247 | 1IN5810 6.0A; 125V 518 |2N1870A, J 1.25A@100°C 30V; TO-9
247 |IN5811 5.0A: 150V 518 [2N1871A, ) 1.25A@100°C 60V; TO-9
251 |1NB811, J, JTX, JTXV  |6.0A; 150V 518 |2N1872A, ) 1.25A@100°C 100V; T0-9
247 |IN5812 20.0A; 50V; DO-4 518 |2N1873A 1.25A@100°C 150V; T0-9
254 |1N5812, J, JTX, JTXV  [20.0A; 50V; DO-4 518 |2N1874A, J 1.25A@100°C 200V; T0-9
247 |1N5813 20.0A; 75V: DO- 522 |2N1875 1.25A@100°C 15V; TO-9
247 |1N5814 20.0A; 100V; DO-4 522 |2N1876 1.25A@100°C 30V; T0-9
254 | 1N5814, J, JTX, JTXV ~ [20.0A; 100V; DO-4 522 |2N1877 1.25A@100°C 60V; T0-9
247 |1N5815 20.0A; 125V; DO-4 : 522 |2N1878 1.25A@100°C 100V; T0-9
247 |1N5816 20.0A; 150V; DO-4 522 |2N1879 1.25A@100°C 150V; TO-9
254 |1N5816, J, JTX, JTXV  [20.0A; 150V; DO-4 522 |2N1880 1.25A@100°C 200V; T0-9
51 i gl o]
653 | IN5957 Low Distortion, AGC Diode 524 |2N1883 1.0A@100°C 100V; T0-9
SCHOTTKY RECTIFIER 524 |2N1884 1.0A@100°C 150V; TO-9
256 | IN6095 25A; 30V; DO-4 | 524 |2N1885 1.0A@100°C 200V; TO-9
256 | 1IN6096 25A; 40V; DO-4 * [2N2009 1.3A@80°C 25V; T0-39
258 | IN6097 50A; 30V; DO-5 * |2N2010 1.3A@80°C 50V; T0-39
258 | IN6098 ‘ 50A; 40V; DO-5 * |2N2011 1.3A@80°C 100V; T0-39
“ISCR * |2N2012 1.3A@80°C 200V; TO-39
« |2N876 .35A@100°C 15V; T0-18 * |2N2013 1.3A@80°C 300V; TO-39
« |2N877 .35A@100°C 30V; TO-18 * [2N2014 ' 1.3A@80°C 400V; T0-39
* |2N878 .35A@100°C 60V; TO-18 POWER TRANSISTOR
* |2N879 .35A@100°C 100V; TO-18 * |2N2150 NPN; 2.0A; 80V; T0-59
* |2N880 .35A@100°C 150V; TO-18 54 |2N2151, J, JTX NPN; 2.0A; 80V; T0-59

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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LEXINGTON, MA 02173 « TEL. (617) 861-6540
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PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
SCR SCR
526 |2N2322 1.6A@85°C 25V; T0-39 529 |2N3027, J, JTX 500mA@100°C 30V; TO-18
526 |2N2323, J, JTX, JTXV 1.6A@85°C 50V; T0-5 529 |2N3028, J, JTX 500mA@100°C 60V; TO-18
526 [2N2323A, J, JTX, JTXV 1.6A@85°C 50V; T0-5 529 |2N3029, J, JTX 500mA@100°C 100V;T0-18
526 |2N2324, J, JTX, JTXV 1.6A@85°C 100V; T0-5 529 |2N3030, J, JTX 5A@100°C 30V; TO-18
526 [2N2324A, J, JTX, JTXV 1.6A@85°C 100V; TO-5 529 |2N3031, J, JTX _5A@100°C 60V; TO-18
526 |2N2325 1.6A@85°C 150V; T0-39 529 [2N3032, J, JTX .5A@100°C 100V; TO-18
526 |2N2325A 1.6A@85°C 150V; T0-39, * |2N3273 2.2A@85°C 100V; T0-39
526 |2N2326, J, JTX, JTXV 1.6A@85°C 200V; T0-5 x |2N3274 2.2A@85°C 200V; T0-39
526 |2N2326A, J, JTX, JTXV 1.6A@85°C 200V; T0-5 * |2N3275 2.2A@85°C 300V; TO-39
526 |2N2327 1.6A@85°C 250V; T0-39 * |2N3276 2.2A@85°C 400V; T0-39
526 |2N2327A 1.6A@85°C 250V; TO-39 POWER TRANSISTOR
526 |2N2328, J, JTX, JTXV 1.6A@85°C 300V; T0-5 T . 3.0A; 60V; TO-
526 |2N2328A, J, JTX, JTXV 1.6A@85°C 300V; TO-5 §§ ék‘,giig' j j&(,’ j&i zmi gjgﬁi 2831 18_2
526 2N2329, J, JTX, JTXV 1.6A@85°C 400v, TO'5 62 2N3420: J: JTX' JTXV NPN; 3'OA; GOV; TO_5
* |2N2344 1.6A@55°C 25V; T0-39 62 |2N3421, J, JTX, JTXV NPN; 3.0A; 80V; TO-5
* |2N2345 1.6A@55°C 50V; T0-39 + |5N34a5 NPN; 7.5A: 60V T0-3
* | 2N2347 1.6A@55°C 150V; TO-39 x |2N3447 NPN; 7.5A; 60V; TO-3
* 2N2348 16A@55°C ZOOV, T0‘39 * 2N3448 NPN; 7.5A; 80v; To_3
POWER TRANSISTOR * |2N3469 NPN; 5.0A; 25V; T0-5
x| 2N2657 NPN; 5.0A; 60V; TO-5 SCR
* 2N2658 NPN; 5.0A; 80V; TO-5 * |2N3555 1.6A; 30V; TO-39
SCR * |2N3556 1.6A; 60V; T0-39
* | 2N2679 35A@55°C 30V; TO-18 * |2N3557 1.6A; 100V; T0-39
* | 2N2680 35A@55°C 60V; TO-18 * |2N3558 1.6A; 200V; T0-39
x| 2N2681 35A@55°C 100V; T0-18 * |2N3559 1.6A; 30V; T0-39
* | 2N2682 35A@55°C 200V; TO-18 * |2N3560 1.6A; 60V; T0-39
* | 2N2683 28A@55°C 30V; TO-18 * |2N3561 1.6A; 100V; T0-39
* | 2N2684 28A@55°C 60V; TO-18 * |2N3562 1.6A; 200V; T0-39
* | 2N2685 28A@55°C 100V; TO-18 POWER TRANSISTOR
* | 2N2686 -28A@55°C 200V; T0-18 * |2N3744 NPN; 5.0A; 40V; TO-111
* | 2N2687 -28A@55°C 30V; TO-18 * |2N3745 NPN; 5.0A; 60V; TO-111
* | 2N2688 -28A@S5°C 60V; TO-18 * |2N3746 NPN; 5.0A; 80V; T0-111
* | 2N2689 -28A@55°C 100V; T0-18 * |2N3747 NPN; 5.0A; 40V; T0-111
* | 2N2690 -28A@55°C 200V; TO-18 * |2N3748 NPN; 5.0A; 60V; T0-111
POWER TRANSISTOR 58 |2N3749, J, JTX, JTXV NPN; 5.0A; 80V; T0-111
x| 2N2858 NPN; 3A; 80V; TO-5 * |2N3750 NPN; 5.0A; 40V; T0-111
* | 2N2859 NPN; 3A; 100V; TO-5 « |2N3751 NPN; 5.0A; 60V; T0-111
* | 2N2877, 2N2878 NPN; 5A; 80V; TO-111 « |2N3752 NPN; 5.0A; 80V; T0-111
* | 2N2879 NPN; 5A; 100V; TO-111 * |2N3850 NPN; 5.0A; 80V; T0-59
58 | 2N2880, J, JTX, JTXV NPN; 5.04; 80V; T0-59 * |2N3851 NPN; 5.0A; 80V; TO-59
* | 2N2890, 2N2891 NPN; 5A; 80V; TO-5 * |2N3852 NPN; 5.0A; 40V; T0-59
x| 2N2892, 2N2893 NPN; 5A; 80V; T0-59 * |2N3853 NPN; 5.04; 40V; T0-59
x| 2N2983 NPN; 3A; 80V; T0-5 66 |2N3996, J, JTX, JTXV NPN; 5.0A; 80V; T0-111
« | 2N2984 NPN; 3A; 120V; TO-5 66 |2N3997, J, JTX, JTXV NPN; 5.0A; 80V; T0-111
+ | 2N2985 NPN; 3A; 80V; TO-5 66 |2N3998, J, JTX, JTXV NPN; 5.0A; 80V; T0-59
| 2N2986 NPN; 3A; 120V; TO-5 66 |2N3999, J, JTX, JTXV NPN; 5.0A; 80V; TO-59
| 2N2987 NPN; 1A; 80V; T0-5 * |2N4000 NPN; 1.0A; 80V; T0-5
| 2N2988 NPN; 1A; 100V; TO-5 * |2N4001 NPN; 1.0A; 100V; T0-5
+ | 2N2989 NPN; 1A; 80V; TO-5 * [2N4070 NPN; 10.0A; 100V; TO-3
* | 2N2990 NPN; 1A; 100V; TO-5 + |2N4075 NPN; 3.0A; 80V; T0-111
x| 2N2991 NPN; 1A; 80V; TO-5 Stud « [2N4076 NPN; 3.0A; 80V; T0-111
+ | 2N2992 NPN; 1A; 100V; TO-5 Stud SCR
+ | 2N2993 NPN; 1A; 80V; TO-5 Stud °C 50V-
+ | 2N2994, 2N2995 NPN; 1A; 100V; T0-5 Stud M EpE %ggmgggog SO0V, 7018
SCR * |2N4110 180mA@25°C 200V; T0-18
+ | 2N3001 25A@55°C 30V; TO-18 x |2N4144 250mA@75°C 15V; TO-18
« | 2N3002 25A@55°C 60V; TO-18 * |2N4145 250mA@75°C 30V; TO-18
* | 2N3003 25A@55°C 100V; TO-18 * |2N4146 250mA@75°C 60V; TO-18
« | 2N3004 .25A@55°C 200V; TO-18 * [2N4147 250mA@75°C 100V; TO-18
* | 2N3005 .25A@55°C 30V; T0-18 * |2N4148 250mA@75°C 150V; TO-18
* | 2N3006 25A@55°C 60V; TO-18 « |2N4149 250mA@75°C 200V; TO-18
« | 2N3007 25A@55°C 100V; T0-18
* | 2N3008 .25A@55°C 200V; T0-18

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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POWER TRANSISTOR PUT
70 | 2N4150, J, JTX, JTXV NPN; 10.0A; 70V; T0-5 543 |2N6027, 2N6028 375mW@25°C 40V; T0-92
SCR POWER TRANSISTOR
« |2ng212 1.0A@85°C 25V; T0-39 * | 2N6077 NPN; 7A; 300V; T0-66
* |2N4213 1.0A@85°C 50V; T0-39 * |2N6078 NPN; 7A; 275V; TO-66
* | 2N4214 1.0A@85°C 100Y; TO-39 PUT
* [2N4215 1.0A@85°C 150V; T0-39 547 |2N6119 400mW@25°C 40V; TO-18
* |2N4216 1.0A@85°C 200V; TO-39 547 |2N6120 400mW@25°C 40V; T0-18
: gmgg %-8?\%22,8 588& ;8'33 551 |2N6137,2N6138,J,JTX | 400mW@25°C 40V; TO-18
* | 2N4219 1.0A@85°C 400V; T0-39 POWER TRANSISTOR
: POWER TRANSISTOR 103 |2N6232 NPN; 10A; 100V; TO-5
103 |2N6232-4 NPN; 10A; 100V; TO-5 Stud
* gmggg—m“?% m; é-gﬁ * |2N6233 NPN; 5A; 225V; TO-66
* i 2. * |2N6234 NPN; 5A; 275V; TO-66
74 | 2N5038, J, JTX, JTXV NPN; 20.0A; 150V; TO-3 * | 2N6235 NPN: 5A; 325V: TO-66
74 | 2N5039, J, JTX, JTXV 222; 20.0A; 120V; T0-3 105 |5Ne2a9 NPN, 10A; 300V; T0-3
105 |2N6250 NPN; 10A; 375V; T0-3
535 | 2N5060 0.8A@70°C 30V; T0-92 105 |2N6251 NPN; 10A; 450V; T0-3
535 | 2N5061 0.8A@70°C 60V; T0-92 109 |2N6306 NPN; 8.0A; 500V; T0-3
535 | 2N5062 0.8A@70°C 100V; T0-92 109 |2N6307 NPN; 8.0A; 600V; TO-3
535 | 2N5063 0.8A@70°C 150V; T0-92 109 |2N6308 NPN; 8.0A; 700V; T0-3
535 |2N5064 0.8A@70°C 200V; T0-92 SCR
POWER TRANSISTOR * | 2N6332 2.0A@80°C 30V; TO-39
* | 2N5074-2N5075 NPN; 3A; 200V; TO-59 * |2N6333 2.0A@80°C 50V; T0-39
* | 2N5076-2N5077 NPN; 3A; 250V; T0-59 * |2N6334 2.0A@80°C 100V; T0-39
* | 2N5334 NPN; 3A; 60V; T0-39 * |2N6335 2.0A@80°C 200V; T0-39
* | 2N5335 NPN; 3A; 80V; T0-39 * |2N6336 2.0A@80°C 300V; TO-39
* | 2N5336-2N5337 NPN; 5A; 80V; T0-39 * |2N6337 2.0A@80°C 400V; T0-39
* | 2N5338, 2N5339 NPN; 5A; 100V; T0-39 POWER DARLINGTON
* | 2N5346, 2N5347 NPN; 7A; 80V; TO-59 113 |2N6350, J, JTX NPN; 10.0A; 80V; TO-33
: gmgigg g:gigg mmg ;ﬁg }383}'; 80539 113 |2N6351, J, JTX NPN; 10.0A; 150V; TO-33
« | aN5479; 25480 NPN; 7A; 100V; T0-59 115 |oNesard ime NP, 10,08, 150V, T0-6
78 | 2N5487 NPN; 5A; 80V; TO-5 118 |2N6354 NPN; 10.0A; 150V; TO-3
78 | 2nsa87.1 N‘}SWSFZ?E'SV. 105 118 [2N6496 NPN; 15.0A; 150V; T0-3
78 | 2N5487-3 NPN; 5A; 80V; TO-5 Stud 1o |aneso NEN: 708 300V 103
78 | 2N5488 NPTNO; g‘to \}IOPOI'X;NS 122 |2N6512 NPN; 7.0A; 350V; TO-3
- 122 ; 7.0 ; T0-
78 | aNsags 1 NPN; 5; 100V; T0-5 122 |2Nesis NP, 70, 350V, T0-3
78 | 2N5488-3 NPN; 5A; 100V; TO-5 Stud 126 |2N6542 NPN: 5A: 650V: T'O-3
81 | 2N5552 NPN; 10A; 80V; T0-5 126 |2N6543 NPN: BA: 850V: TO-3
81 | 2N5552-4 NPN; 10A; 80V; TO-5 Stud 130 |2N6544 NPN: 8.0A; 650V; TO-3
83 | 2N5658 NPN; 20A; 80V; T0-59 130 |2N6545 NPN; 8.0A; 850V; T0-3
83 | 2N5659 NPN; 20A; 80V; TO-111 134 |2N6546 NPN; 15A; 650V; T0-3
85 | 2N5660, J, JTX, JTXV NPN; 3A; 200V; TO-66 134 |2N6547 NPN; 15A; 850V; TO-3
85 | 2N5661, J, JTX, JTXV NPN; 3A; 300V; TO-66 555 |2N6564 0.8A@70°C 300V; TO-92
85 [ 2N5662, J, JTX, JTXV NPN; 3A; 200V; TO-5 555 | 2N6565 0.8A@70°C 400vf T0-92
85 | 2N5663, J, JTX, JTXV NPN; 3A; 300V; T0-5 SCR '
90 | 2N5664, J, JTX, JTXV NPN; 5A; 200V; T0-66
90 | 2N5665, J, JTX, JTXV NPN; 5A; 300V; T0-66 557 | 2N6681 (1P200) 1A; 100V; T0-92
90 | 2N5666, J, JTX, JTXV NPN; 5A; 200V; TO-5 557 |2N6682 (1P202) 1A; 200V; T0-92
90 | 2N5667, J, JTX, JTXV NPN; 5A; 300V; TO-5 557 | 2N6683 (1P204) 1A; 400V; T0-92
95 | 2N5671 NPN; 30A; 120V; T0-3 557 |2N6684 (IP206) 1A; 600V; T0-92
95 | 2N5672 NPN; 30A; 150V; TO-3 557 |2N6685 (1P208) 1A; 800V; T0O-92
SCR « |3L1015 0.5A@75°C 15V; T0-18
539 | 2N5724 1.6A@B5°C 60V; T0-39 M e Py A
539 | 2N5725 1.6A@85°C 100V; T0-39 + 301100 0.5A@75°C 100V; T0-18
539 | 2N5726 1.6A@85°C 200V; T0-39 « |312015 0.5A@100°C 15V, T0-18
539 | 2N5727 1.6A@85°C 300V; T0-39 « 1312030 0.5A@100° 30V, T0-18
539 | 2N5728 1.6A@85°C 400V; T0-39 + 302060 0.5A@100°C 60V, T0-18
POWER TRANSISTOR * 312100 0.5A@100°C 100V; TO-18
99 | 2N5838 NPN; 3A; 275V; TO-3 ;
99 | 2N5839 NPN; 3A; 300V; TO-3
99 | 2N5840 NPN; 3A; 375V; T0-3

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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431 | 469-1, J, JTX 1 ph; 10A; 200V 440 |682-5 3 ph; 20A; 500V
431 |469-2, J, JTX 1 ph; 10A; 400V 440 |682-6 3 ph; 20A; 600V
431 {469-3, J, JTX 1 ph; 10A; 600V 443 | 683-1 1 ph; 20A; 100V
433 |483-1JTX 3 ph; 25.0A; 200V 443 | 683-2 1 ph; 20A; 200V
433 | 483-2JTX 3 ph; 25.0A; 400V 443 |683-3 1 ph; 20A; 300V
433 |483-3)TX 3 ph; 25.0A; 600V 443 |683-4 1 ph; 20A; 400V
435 {673-1 1 ph; 1.5A; 100V 443 |683-5 1 ph; 20A; 500V
435 | 673-2 1 ph; 1.5A; 200V 443 |683-6 1 ph; 20A; 600V
435 | 673-3 1 ph; 1.5A; 300V 443 {684-1 1 ph; 10A; 100V
435 | 673-4 1 ph; 1.5A; 400V 443 |684-2 1 ph; 10A; 200V
435 | 673-5 1 ph; 1.5A; 500V 443 |684-3 1 ph; 10A; 300V
435 | 673-6 1 ph; 1.5A; 600V 443 |684-4 1 ph; 10A; 400V
437 | 673-7 1 ph; H.V.; 1200V 443 | 684-5 1 ph; 10A; 500V
437 | 673-7.5 1 ph; H.V.; 1800V 443 |684-6 1 ph; 10A; 600V
g; 673-8 1 ph; H.V.; 2400V RECTIFIER MODULE
673-8.5 1 ph; H.V.; 3000V ) v
437 | 673-9 1 ph; H.V.; 3600V 228 232_12 iSL‘v
437 | 673-10 1 ph; H.V,; 4200V 360 |688-15 15kV
437 {673-11 1ph; H. V; 4800V 360 |688-18 18kV
437 | 673-12 1 ph; H.V.; 5000V 360 | 688-20 20kV
435 | 676-1 1 ph; 1.0A; 100V 360 |688-25 25kV
435 | 676-2 1 ph; 1.0A; 200V DOUBLER OR
435 |676-3 1 ph; 1.0A; 300V
435 | 676-4 1 ph; 1.0A; 400V CENTER-TAP
435 | 676-5 1 ph; 1.0A; 500V 446 | 689-1 15A; 100V
435 | 676-6 1 ph; 1.0A; 600V 446 |689-2 15A; 200V
437 | 676-12 1 ph; H.V.; 1200V 446 | 689-3 15A; 300V
437 | 676-18 1 ph; H.V.; 1800V 446 |689-4 15A; 400V
437 | 676-24 1 ph; H.V.; 2400V 446 | 689-5 15A; 500V
437 | 676-30 1 ph; H.V.; 3000V 446 | 689-6 15A; 600V
437 | 676-36 1 ph; H.V.; 3600V FULL WAVE BRIDGE
437 | 676-42 1 ph; H.V.; 4200V 440 |695-1 3 ph; 15A; 100V
437 | 676-48 1 ph; H.V.; 4800V 440 |695-2 3 ph; 15A; 200V
437 | 676-50 1 ph; H.V.; 5000V 440 |695-3 3 ph; 15A; 300V
440 | 678-1 3 ph; 25A; 100V 440 |695-4 3 ph; 15A; 400V
440 | 678-2 3 ph; 25A; 200V 440 |695-5 3 ph; 15A; 500V
440 | 678-3 3 ph; 25A; 300V 440 |695-6 3 ph; 15A; 600V
440 | 678-4 3 ph; 25A; 400V 440 |696-1 3 ph; 15A; 100V
440 | 678-5 3 ph; 25A; 500V 440 |696-2 3 ph; 15A; 200V
440 | 678-6 3 ph; 25A; 600V 440 [696-3 3 ph; 15A; 300V
443 1679-1 1 ph; 26A; 100V 440 |696-4 3 ph; 15A; 400V
443 | 679-2 1 ph; 25A; 200V 440 [696-5 3 ph; 15A; 500V
443 | 679-3 1 ph; 25A; 300V 440 |696-6 3 ph; 15A; 600V
443 | 679-4 1 ph; 25A; 400V 448 |697-1 1 ph; 2.5A; 100V
443 | 679-5 1 ph; 25A; 500V 448 |697-2 1 ph; 2.5A; 200V
443 | 679-6 1 ph; 25A; 600V 448 |697-3 1 ph; 2.5A; 300V
443 |680-1 1 ph; 10A; 100V 448 |697-4 1 ph; 2.5A; 400V
443 | 680-2 1 ph; 10A; 200V 448 |697-5 1 ph; 2.5A; 500V
443 | 680-3 1 ph; 10A; 300V 448 |697-6 1 ph; 2.5A; 600V
443 | 680-4 1 ph; 10A; 400V 448 |698-1 1 ph; 2.25A; 100V
443 | 680-5 1 ph; 10A; 500V 448 | 698-2 1 ph; 2.25A; 200V
443 | 680-6 1 ph; 10A; 600V 448 |698-3 1 ph; 2.25A; 300V
DOUBLER OR 448 |698-4 1 ph; 2.25A; 400V
CENTER-TAP 448 |698-5 1 ph; 2.25A; gggv
N . 448 |698-6 1 ph; 2.25A; 600V
322 22%-; %2’;: ;88& 450 |700-1 3 ph; 2.5A; 100V
446 |681-3 15A; 300V 450 |700-2 3 ph; 2.5A; 200V
446 | 681-4 15A; 400V 450 |700-3 3 ph; 2.5A; 300V
446 | 681-5 15A; 500V 450 |700-4 3 ph; 2.5A; 400V
446 |681-6 15A; 600V 450 |700-5 3 ph; 2.5A; 500V
FULL WAVE BRIDGE 450 |700-6 3 ph; 2.5A; 600V
450 |701-1 3 ph; 2.25A; 100V
440 1682-1 3 ph; 20A; 100V 450 |701-2 3 ph; 2.25A; 200V
440 | 682-2 3 ph; 20A; 200V 450 {701-3 3 ph; 2.25A; 300V
440 | 682-3 3 ph; 20A; 300V 450 |701-4 3 ph; 2.25A; 400V
440 |682-4 3 ph; 20A; 400V

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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450 |701-5 3 ph; 2.25A; 500V * |CB200 0.5@100°C 30V; T0-18
450 | 701-6 3 ph; 2.25A; 600V * |CB201 0.5@100°C 60V; TO-18
452 | 800-1 3 ph; 40A; 50V * |CB202 0.5@100°C 100V; TO-18
452 |.800-2 3 ph; 40A; 100V * |CB203 0.5@100°C 200V; TO-18
452 | 800-3 3 ph; 40A; 125V * {CD200 1.6A@85°C 30V; T0-39
452 | 800-4 3 ph; 40A; 150V * |CD201 1.6A@85°C 60V; T0-39
452 | 801-1 3 ph; 20A; 50V % |CD202 1.6A@85°C 100V; TO-39
452 | 801-2 3 ph; 20A; 100V * |CD203 1.6A@85°C 200V; TO-39
452 | 801-3 3 ph; 20A; 125V TRIAC
452 | 801-4 3 ph; 20A; 150V i
455 | 802-1 1 ph; 35A; 50V 200 |Sena0 ggﬁf 200V
455 | 802-2 1 ph; 35A; 100V 565 |CSB60 25AZ 600V
455 |802-3 1 ph; 35A; 125V ;
455 | 802-4 1 ph; 35A; 150V SCR
455 | 803-1 1 ph; 20A; 50V 567 | GA100 400mA@100°C 30V; TO-18
455 |803-2 1 ph; 20A; 100V 567 {GA101 400mA@100°C 60V; TO-18
455 |803-3 1 ph; 20A; 125V 567 |GA102 400mA@100°C 80V; T0-18
455 | 803-4 1 ph; 20A; 150V 571 |GA200-GA200A 60V; TO-18
DOUBLER OR 571 |GA201-GA201A 100V; T0-18
574 | GA300-GA300A 60V; TO-18
CENTER-TAP 574 |GA301-GA301A 100V; TO-18
458 |804-1 20A; 50V 571 |GB200-GB200A 60V; TO-59
458 |804-2 20A; 100V 571 [GB201-GB201A 100V; T0-59
458 |804-3 20A; 125V 574 |GB300-GB300A 60V; TO-59
458 | 804-4 20A; 150V 574 |GB301-GB301A 100V; TO-59
559 | AA100 gcs?x@mo*’c 60V; TO-18 HIGH VOLTAGE
559 |AA101 0.5A@100°C 100V; T0-18 364 |HALO {‘EEJ'F'ER
559 |AA102 0.5A@100°C 200V; TO-18 364 |HALS 15Ky
559 | AA103 0.5A@100°C 300V; TO-18 364 |HA20 2kV
559 | AA104 0.5A@100°C 400V; TO-18 364 |HA25 5 5KV
559 | AA107 0.5A@100°C 60V; T0-18 364 |HA30 3 0kV
559 |AA108 0.5A@100°C 100V; T0-18 364 |HAZ0 2.0kV
559 |AA109 0.5A@100°C 200V; TO-18 364 |HAS0 5 0KV
559 | AA110 0.5A@100°C 300V; TO-18 364 |HA7S 7 5Ky
559 |AA1ll 0.5A@100°C 400V; TO-18 364 |HA100 10KV
559 | AA1l4 0.5A@100°C 60V; TO-18 386 |HS10 1.0kV
559 |AA115 0.5A@100°C 100V; TO-18 366 |HS15 1.5kv
559 |AA11l6 0.5A@100°C 200V; T0-18 386 |Hs20 2 0KV
559 | AA117 0.5A@100°C 300V; T0-18 366 |HS25 5 Bky
559 |AAl18 0.5A@100°C 400V; TO-18 366 |HS30 3 0KV
562 | AD100 1.6A@85°C 60V; T0-39 366 |Hsa0 2.0kV
562 |AD101 1.6A@85°C 100V; TO-39 366 |HS50 5 0KV
562 |AD102 1.6A@85°C 200V; TO-39 366 |HS75 7 Biy
562 |AD103 1.6A@85°C 300V; T0-39 366 |Hs100 10KV
562 | AD104 1.6A@85°C 400V; TO-39 366 |HVELO (IN3643) 1.OKY
562 |AD107 1.6A@85°C 60V; T0-39 366 |HVELS5 (IN3644) 1 5kv
562 |AD108 1.6A@85°C 100V; TO-39 366 |HVE20 (IN3645) 2 OkV
562 |AD109 1.6A@85°C 200V; T0-39 366 |HVE25 (1N3646) 2 5KV
562 |AD110 1.6A@85°C 300V; TO-39 366 |HVE30 (IN3647) 3 0KV
562 |AD111 1.6A@85°C 400V; T0-39 366 |HVE40 (IN5181) 2.0kV
562 |AD114 1.6A@85°C 60V; T0-39 366 |HVES0 (IN5182) 5 0KV
562 |[AD115 1.6A@85°C 100V; TO-39 366 |HVE7S (IN5183) 7 5KV
562 |AD116 1.6A@85°C 200V; T0-39 366 |HVE100 (LN5184) 10kV
562 |AD117 1.6A@85°C 300V; T0-39 3e8 |HVF2500 2 5KV
562 |AD118 1.6A@85°C 400V; TO-39 368 |HVF5000 5. 0KV
* | BA150 0.5A@100°C 30V; TO-18 368 |HVF7500 7 Bky
* |BA151 0.5@100°C 60V; T0-18 368 |HVF10000 10KV
» |BA152 0.5@100°C 100V; TO-18 368 |HVF12500 12.5kv
RECTIFIER MODULE 368 |HVF15000 15KV
362 |CAX15 15kV 368  |HVF20000 20kV
362 | CAX20 20kV 368 |HVF25000 25kV
362 |CAX25 25kV 370 |HVFS2500 2.5kV
362 |CAX30 30kV 370 |HVFS5000 5.0kV
370 |HVFS7500 7.5kv

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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HIGH VOLTAGE TRIAC
RECTIFIER 579 |ID106 0.5A@100°C 400V; TO-18
370 [HVFS10000 10kV 582 | 1D200 1.6A@70°C 50V; T0-39
370 |HVFS12500 12.5kv 582 |10201 1.6A@70°C 100V; T0-39
370 [HVFS15000 15kV 582 |1D202 1.6A@70°C 150V; T0-39
370 |HVFS17500 17.5kv 582 |1D203 1.6A@70°C 200V; TO-39
370 |HVFS20000 20kV 582 |1D300 1.6A@70°C 300V; TO-39
372 |HVH5000 5.0kV 582 |1D301 1.6A@70°C 400V; TO-39
372 |HVH7500 7.5kV 584 |IP100 0.8A@70°C 30V; T0-92
372 |HVH10000 10kv 584 [1P101 0.8A@70°C 60V; TO-92
372 |HVH12500 12.5kV 584 |1P102 0.8A@70°C 100V; TO-92
372 [HVH15000 15kV 584 [1P103 0.8A@70°C 150V; TO-92
372 {HVH20000 20kV 584 |IP104 0.8A@70°C 200V; TO-92
372 |HVH25000 25kV 588 | IP105 0.8A@70°C 300V; TO-92
374 |HVHF5000 5.0kV 588 | IP106 0.8A@70°C 400V; TO-92
374 |HVHF7500 7.5kV 557 | 1P200 (2N6681) 1A; 100V; TO-92
374 |HVHF10000 10kV 557 |1P202 (2N6682) 1A; 200V; TO-92
374 |HVHF12500 12.5kV 557 | 1P204 (2N6683) 1A; 400V; TO-92
374 |HVHF15000 15kV 557 | 1P206 (2N6684) 1A; 600V; T0-92
374 |HVHF20000 20kV 557 |{1P208 (2N6685) 1A; 800V; TO-92
374 |HVHF25000 25kV HIGH VOLTAGE
376 |[HVHJ15K 15kV
376 |HVHJ20K 20kV RECTIFIER
382 | KX15 1.5kV
376 [HVHJ22.5K 22.5kV
382 | KX20 2.0kV
376 [HVHJ25K 25kV
382 | KX25 2.5kV
376 |HVHJ30K 30kV
382 | KX30 3.0kV
376 |HVHJ35K 35kV
382 [ KX40 4.0kV
376 [HVHJ37.5K 37.5kV
382 | KX50 5.0kV
376 |HVHJ40K 40kV
382 | KX60 6.0kV
376 |HVHJ45K 45kV
378 | HVHS2500 2.5kV 382 | KX80 8.0kv
. 382 | KX100 10kV
378 | HVHS5000 5.0kv
382 |KXS15 1.5kV
378 [HVHS7500 7.5kv
382 | KXS20 2.0kV
378 | HVHS10000 10kV
382 | KXS25 2.5kV
378 |HVHS12500 12.5kv
382 | KXS30 3.0kV
378 |HVHS15000 15kvV
382 [KXS40 4.0kV
378 [HVHS17500 17.5kv 382 | KXS50 5.0k
378 | HYHS20000 20kV 382 | KXS60 6'OkV
380 | HVIX15K 15kV '
382 | KXS80 8.0kV
380 | HVJIX20K 20kV 382 |KXS100 10kV
380 | HVJX22.5K 22.5kV TRI
380 | HVIX25K 25kV AC
380 | HVJIX30K 30kV 590 |L1B04302F 30A; 200V
380 | HVJX35K 35KV 590 |L1B04304F 30A; 400V
380 | HVJX37.5K 37.5kV 590 | L1B04306F 30A; 600V
380 | HVJX40K 40KV 590 | L1B04308F 30A; 800V
380 | HVIX45K 45KV 592 | L1B05402F 40A; 200V
364 |HVX10 1.0kV 592 | L1B05404F 40A; 400V
364 |HVX15 1.5kV 592 | L1B05406F 40A; 600V
364 | HVX20 2.0kV 592 | L1B05408F 40A; 800V
364 |HVX25 2.5kV 594 | L2B06202F 20A; 200V
364 | HVX30 3.0kV 594 | L2B06204F 20A; 400V
364 | HVX40 4.0kV 594 | L2B06206F 20A; 600V
364 | HVX50 5.0kV 594 | L2B06208F 20A; 800V
364 |HVX75 7.5kV SCR
364 |HVX100 10kV 596 | L2RO6102FG 10A; 200V; Fast Turn-off
TRIAC 596 |L2RO6104FG 10A; 400V; Fast Turn-off
577 |18202 .8A; 200V; T0-92 596 |L2RO6106FG 10A; 600V; Fast Turn-off
577 |1B204 .8A: 400V; T0-92 596 |L2RO6108FG 10A; 800V; Fast Turn-off
577 |1B206 .8A; 600V; T0-92 599 | L2RO6252F 25A; 200V
579 |1D100 0.5A@100°C 30V; TO-18 599 | LZR0O6254F 25A; 400V
579 [1D101 0.5A@100°C 60V; TO-18 599 | L2RO6256F 25A; 600V
579 |I1D102 0.5A@100°C 100V; TO-18 599 | L2RO6258F 25A; 80OV
579 |ID103 0.5A@100°C 150V; TO-18 TRIAC
579 |1D104 0.5A@100°C 200V; TO-18 601 | L7B08102S 10A; 200V
579 |1D105 0.5A@100°C 300V; TO-18 601 |L7B08104S 10A; 400V
*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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TRIAC HIGH VOLTAGE
601 |L7B08106S 10A; 600V 390 | Ls120 ?ZEKST'F'ER
601 |L7B08108S 10A; 800V 392 | MALs e
SCR 392 | MA20 2.0kV
603 | L7R08052SG 5A; 200V; Fast Turn-off 392 | MA25 2.5kV
603 | L7R08054SG 5A; 400V; Fast Turn-off 392 | MA30 3.0kV
603 |L7R08056SG 5A; 600V; Fast Turn-off 392 | MA20 2.0kV
603 |L7R080585G 5A; 800V; Fast Turn-off 392 | MA50 5.0kV
606 |L7R08152S 15A; 200V 392 | MAGO o.0KV
606 | L7R08154S 15A; 400V 392 | MASO 8 0KV
606 |L7R08156S 15A; 600V 392 | MA100 10kV
606 |L7R08158S 15A; 800V 392 | MA120 12kV
HIGH VOLTAGE 394 |MS15 1.5kV
RECTIFIER 392 MS20 2.0kV
394 | MS25 2.5KV
ggj tﬁég X 394 | MS30 3.0kV
384 | LA25 2.5KkV 394 | MS40 4.0kv
384 | LA30 3.0kV 394 | MS50 5 0KV
384 | LA40 4.0kV 394 | MS60 6.0kV
384 | LA50 5.0kV 394 | MS80 8.0kV
384 | LA60 6.0kV 394 | MS100 10kV
384 | LA8O 8.0kV 394 | MS120 12kV
384 | LA10O 10kV 392 | MX15 1.5kV
384 | LA120 12kV 392 | MX20 2.0kV
386 |LC15 15KV 392 | MX25 2.5kV
386 | LC20 20kV 392 | MX30 3.0kV
386 |LC25 25kV 392 | MX40 4.0kV
386 |LC30 30kV 392 | MX50 5.0kV
388 |LCS15 15kV 392 | MX60 6.0kV
388 | LCS20 20kV 392 | MX80 8.0kV
348 | LCS25 25kV 392 | MX100 10kV
388 | LCS30 30KV 392 | MX120 12kV
384 |LM15 1.5kV 392 | MX150 15kV
384 | LM20 2.0kV 392 | MX200 20kV
384 | LM25 2.5kV 394 | MXS15 1.5kV
384 | LM30 3.0kV 394 | MXS20 2.0kV
384 | LM40 4.0kV 394 | MXS25 2 5KV
384 | LM50 5.0kV 394 | MXS30 3.0kV
384 | LM60 6.0kV 394 | MXS40 4.0kV
384 | LM80 8.0kV 394 | MXS50 5.0kV
384 |LM100 10kV 394 | MXS60 6.0kV
384 |LM120 12kV 394 | MXS80 8.0kV
384 |LM150 15kV 394 | MXS100 10kV
384 |LM180 18kV 394 | MXS120 12kV
390 | LMS15 1.5kV 394 | MXS150 15kV
390 | LMS20 2.0kV 394 | MXS200 20kV
390 |LMS25 2.5KkV PUT
390 |LMS30 3.0kV 608 | P13T1 375mW@25°C 40V; T0-92
390 | LMS40 4.0kV 608 | P13T2 375mW@25°C 40V; T0-92
30 | theas 5.0kv SWITCHING REGULATOR
338 LMS80 S'Stx POWER CIRCUIT
390 | LMS100 10KV 200 | PIC600 5.0A; 60V (Pos.); T0-66
390 | LMS120 12kV 200 | PIC601 5.0A; 80V (Pos.); TO-66
390 | LMS150 15kV 200 | PIC602 5.0A; 100V (Pos.); TO-66
390 | LMS180 18KV 200 (PIC610 5.0A; 60V (Neg.); T0-66
390 | LS15 1.5kV 200 | PIC611 5.0A; 80V (Neg.); T0-66
390 | LS20 2.0kV 200 |PIC612 5.0A; 100V (Neg.); T0-66
390 | LS25 2.5kV 204 | PIC625 15.0A; 60V (Pos.); T0-66
390 | LS30 3.0kV 204 | PIC626 15.0A; 80V (Pos.); TO-66
390 | LS40 4.0kV 204 | PIC627 15.0A; 100V (Pos.); T0-66
390 | LS50 5.0kV 204 | PIC635 15.0A; 60V (Neg.); TO-66
390 | LS60 6.0kV 204 | PIC636 15.0A; 80V (Neg.); TO-66
390 | LS80 8.0kV 204 | PIC637 15.0A; 100V (Neg.); T0-66
390 | LS100 10kV 208 | PIC645 15.0A; 60V (Pos.); T0-3
208 | PIC646 15.0A; 80V (Pos.); TO-3

*Contact Unitrode for specifications and ratings.
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SWITCHING REGULATOR DOUBLER OR
POWER CIRCUIT CENTER-TAP
208 | PIC647 15.0A; 100V (Pos.); TO-66 461 |PMB106X 20kV
208 | PIC655 15.0A; 60V (Neg.); TO-3 461 |PMB107X 30kV
208 | PIC656 15.0A; 80V (Neg.); TO-3 461 |PMB201 2.5kV
208 | PIC657 15.0A; 100V (Neg.); TO-66 461 |PMB202 5.0kV
212 | PIC730 30A; 30V; (POS); TO-3 461 |PMB203 7.5kV
212 | PIC740 30A; 30V; (POS); TO-3 461 |PMB204 10kV
216 | PIC80O 8A; 350V; (POS); T0-66 461 |PMB205 15kV
216 | PIC801 8A; 400V; (POS); T0-66 461 |PMB201X 2.5kV
216 | PIC810 8A; 350V; (NEG); T0-66 461 |PMB202X 5.0kV
216 | PIC811 8A; 400V; (NEG); T0-66 461 |PMB203X 7.5kV
RECTIFIER MODULE 461 |PMB204X 10kV
396 | PMA101 5.0kV 461 | PMB205X 15kV
396 | PMA102 7.5kV FULL WAVE BRIDGE
396 | PMA103 10kV 463 |PMC101 2.5kV
396 | PMA104 15kV 463 [PMC102 5.0kV
396 | PMA105 20kV 463 |PMC103 7.5kV
396 | PMA106 25kV 463 |PMC104 10kV
396 | PMA107 30KV 463 |PMC105 15kv
396 | PMA108 35kV 463 |PMC101X 2.5kV
396 | PMA109 40kV 463 |PMC102X 5.0kV
396 | PMAL10 50kV 463 |PMC103X 7.5kV
396 | PMAI11 60KV 463 |PMC104X 10kV
396 | PMA101X 5.0kV 463 |PMC105X 15kv
396 PMA102X 7.5kV 463 |PMC201 2.5kV
396 | PMA103X 10kV 463 |PMC202 5.0kV
396 | PMA104X 15kvV 463 |PMC203 7.5kV
396 | PMALO6X 25kV 463 | PMC202X 5.0kV
396 | PMALO7X 30KV 463 | PMC203X 7.5kV
396 | PMA108X 35kV 465 |PMD101 3'ph; 3A; 2.5kV
396 | PMA109X 40kv 465 {PMD102 3 ph; 3A; 5.0kV
396 | PMA110X 50kV 465 |PMD103 3 ph; 3A; 7.5kV
396 | PMA111X 60kV 465 |PMD104 3 ph; 3A; 10kV
396 | PMA201 2.5kV 465 |PMD101X 3 ph; 3A; 2.5kV
396 | PMA202 5.0kV 465 |PMD102X 3 ph; 3A; 5.0kV
396 | PMA203 7.5kV 465 |PMD103X 3 ph; 3A; 7.5kV
396 | PMA204 10kV 465 |PMD104X 3 ph; 3A; 10kV
396 | PMA205 15kV 465 |PMD201 3 ph; 6A; 2.5kV
396 | PMA206 20kV 465 |PMD202 3 ph; 6A; 5.0kV
396 | PMA207 25kV 465 |PMD201X 3 ph; 6A; 2.5kV
396 | PMA208 30KV 465 | PMD202X 3 ph; 6A; 5.0kV
ggg 'Fa’mggéi ggw RECTIFIER MODULE
396 | PiA0R > 398 | PMEL0L 2.5
396 | PMA204X 10kV 398 | PME103 8 0kV
396 | PMA205X 15kv 398 |PMELOIX 2.5kV
396 | PMA206X 20KV 398 | PME102X 4.0kV
396 | PMA207X 25KV 398 |PME103X 8.0kV
396 | PMA208X 30KV SCHOTTKY
DOUBLER OR RECTIFIER
461 | PMB10O1 g?‘f\} ER-TAP 260 |SD41 30A; 45V; DO-5
461 | PMB102 5 0KV 262 |sD51 60A; 45V; DO-5
461 | PMB103 7 5KV 264 |SD241 60A; 45V; TO-3
461 |PMB104 10kV RECTIFIER
461 |PMB105 15kV 266 |SES5001 2.0A; 50V
461 | PMB106 20kV 266 |SES5002 2.0A; 100V
461 |PMB107 30kV 266 |SES5003 2.0A; 150V
461 |PMB101X 2.5kV 268 |SES5301 5.0A; 50V
461 |PMB102X 5.0kV 268 |SES5302 5.0A; 100V
461 | PMB103X 7.5kV 268 |SES5303 5.0A; 150V
461 |PMB104X 10kV 270 |SES5401 8.0A; 50V; sim to-T0-220
461 |PMB105X 15kV 270 |SES5402 8.0A; 100V; sim to T0-220
270 |SES5403 8.0A; 150V; sim to T0-220

*Contact Unitrode for specifications and ratings.
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RECTIFIER, RECTIFIER MODULE
CENTER-TAP 402 |UDA7.5 7.5kV
272 | SES5401C 16A; 50V; T0-220 402 |UDA10 10.0kV
272 | SES5402C 16A; 100V; TO-220 402 |{UDA15 15.0kV
272 | SES5403C 16A; 150V; TO-220 402 |UDB2.5 2.5kV
274 | SES5601C 25A; 50V; TO-3 402 |UDB5 5.0kV
274 | SES5602C 25A; 100V; TO-3 402 |UDB7.5 7.5kV
274 | SES5603C 25A; 150V; TO-3 402 |uUDC5 5.0kV
i |l oy
SES5701 ; 50V; DO- :
576 | sess702 SR, 1001; D04 402 | UDC15 15.0kv
276 | SES5703 20A; 150V; DO-4 402 | UDD2.5 2.5k
278 | SES5801 60A; 50V; DO-5 402 | UDD5 5.0k
" 100V: DO- 402 |UDD7.5 7.5kV
278 | SES5802 60A; 100V; DO-5
278 | SES5803 60A; 150V; DO-5 402 | UDE2.5 2.5kv
402 | UDE5 5.0kV
FULL WAVE BRIDGE 402 | UDFa.5 > Bkv
471 | SPA25, ) 1 ph; 25A; 100V 402 UDFS‘ 5.0kV
471 |SPB25, J 1 ph; 25A; 200V ZENER
Z;% §§g§§j ig: Sgﬁj 288\3 496 | UDZ210-UDZ240 Bidirectional; 3W; 10%
' A 496 | UDZ707-UDZ790 Bidirectional; 3W; 5%
HIGH VOLTAGE e [
RECTIFIER 496 | UDZ807-UDZ890 Bidirectional; 3W; 10%
496 | UDZ5707-UDZ5790 Bidirectional; 5W; 5%
400 | SX10 1.0kv 496 | UDZ5807-UDZ5890 Bidirectional; 5W; 10%
400 | SX15 1.5kv 496 | UDZ8210-UDZ8220 Bidirectional; 1W; 10%
400 | SX20 2.0kv 496 | UDZ8707-UDZ8791 Bidirectional; 1W; 5%
400 | SX25 2.5kv 496 | UDZ8807-UDZ8891 Bidirectional; 1W; 10%
400 |SX30 3.0kV RECTIFIER
400 | SX40 4.0kV
400 | SX50 5.0kV 247 | UES101 (1N5802) 2.5A; 5QV
400 | SX60 6.0kV 247 | UES102 (1N5803) 2.5A; 75V
400 | SX80 8.0kV 247 | UES103 (1N5804) 2.5A; 100V
400 | SX100 10.0kV 247 | UES104 (1N5805) 2.5A; 125V
400 | SXS10 1.0kV 247 | UES201 (1N5807) 6.0A; 50V
400 | Sxs15 1.5kV 247 | UES202 (1N5808) 6.0A; 75V
400 | sxs20 2.0kV 247 | UES203 (1N5809) 6.0A; 100V
400 | SXS25 2. 5kV 247 |[UES204 (1N5810) 6.0A; 125V
400 | SXS30 3.0kV * | UES301 20.0A; 50V
400 | SXS40 4.0kV * [UES302 20.0A; 75V
400 | SXS50 5.0kV * | UES303 20.0A; 100V
200 | sxs60 6.0kV * | UES304 20.0A; 125V
400 | SXS80 8.0kV 280 | UES501 50.0A; 50V; DO-5
400 | sxs100 10kV 280 | UES502 50.0A; 75V; DO-5
SUPPRESSOR 280 |UES504 50.0A; 125V; DO-5
280 |UES505 50.0A; 150V; DO-5
492 | TVS305-TVS360 150W 283 | UES601 30A; 50V; TO-3
492 | TVS410-TVS430 150w 283 | UES602 30A; 100V; TO-3
492 | TVS505-TVS528 500W 283 | UES603 30A; 150V; TO-3
POWER DARLINGTON 285 | UES701 25A; 50V; DO-4
138 |u2T101 NPN; 10.0A; 80V; TO-33 285 |UES702 25A; 100V; DO-4
138 |U2T105 NPN; 10.0A; 150V; TO-33 285 |UES703 25A; 150V; DO-4
138 {U2T201 NPN; 10.0A; 80V; T0-66 287 |UES704 20A; 200V; DO-4
138 |U2T205 NPN; 10.0A; 150V; T0-66 287 |UES705 20A; 300V; DO-4
140 |U2T301 NPN; 5.0A; 60V; TO-33 287 |UES706 20A; 400V; DO-4
140 |U2T305 NPN; 5.0A; 150V; TO-33 289 |UES801 70A; 50V; DO-5
140 |U2T401 NPN; 5.0A; 60V; T0-66 289 |UES802 70A; 100V; DO-5
140 |U2T405 NPN; 5.0A; 150V; TO-66 289 | UES803 70A; 150V; DO-5
144 |U2TA506 NPN; 3.0A; 60V; T0-92 292 | UES804 50A; 200V; DO-5
144 | U2TA508 NPN; 3.0A; 80V; T0-92 292 | UES805 50A; 300V; DO-5
144 |U2TA510 NPN; 3.0A; 100V; TO-92 292 | UES806 50A; 400V; DO-5
PUT 294 |UES1001 1A; 50V
612 |U13T1 400mW@25°C 40V; TO-18 2 U 10s ALY
612 |U13T2 400mW@25°C 40V; TO-18 2 5A. 50
RECTIFIER MODULE 296 | UES1101 AR
296 |UES1102 2.5A; 100V
402 | UDAS 5.0kv 296 |UES1103 2.5A; 150V

*Contact Unitrode for specifications and ratings.
Legend: J— JAN JTX — JANTX JTXV — JANTXV
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RECTIFIER POWER TRANSISTOR
298 |UES1104 2.0A; 200V 154 |UMT1012 NPN; 15A; 500V; TO-3
298 |UES1105 2.0A; 300V 158 |UMT1203 NPN; 3.0A; 300V; TO-220
298 | UES1106 2.0A; 400V 158 {UMT1204 NPN; 3.0A; 400V; T0-220
300 | UES1301 6A; 50V 162 |UMT3584 NPN; 2.0A; 250V; T0-220
300 |UES1302 6A; 100V 162 |{UMT3585 NPN; 2.0A; 300V; TO-220
300 |UES1303 6A; 150V 166 {UMT13004 NPN; 4A; 600V; TO-220
302 {UES1304 5.0A; 200V 166 |UMT13005 NPN; 4A; 700V; TO-220
302 |UES1305 5.0A; 300V 170 |UMT13006 NPN; 8A; 600V; TO-220
302 |UES1306 5.0A; 400V 170 {UMT13007 NPN; 8A; 700V; T0-220
304 | UES1401 8.0A; 50V; T0-220 174 |UMT13008 NPN; 12A; 600V; TO-220
304 |UES1402 8.0A; 100V; TO-220 174 |UMT13009 NPN; 12A; 700V; T0-220
304 |UES1403 8.0A; 150V; T0-220 i;g Hgig mm igﬁ ggx ¥8g
ggﬁ];gETRA'P 178 |UPT113 NPN; 1.0A; 80V; T0-5
o 178 |UPT114 NPN; 1.0A; 100V; T0-5
306 | UES2401 16A; 50V; sim to TO-220 178 |UPT115 NPN; 1.0A; 100V; TO-5
306 | UES2402 16A; 100V; sim to T0-220 180 |uPT211 NPN; 2.0A; 40V; T0-5
306 | UES2403 16A; 150V; sim to T0-220 180 |UPT212 NPN;: 2.0A: 60V; TO-5
308 | UES2601 30A; 50V; T0-3 180 |UPT213 NPN; 2.0A; 80V; T0-5
308 | UES2602 30A; 100V; T0-3 180 |UPT214 NPN; 2.0A; 100V; T0-5
308 | UES2603 30A; 150V; T0-3 180 [UPT215 NPN; 2.0A; 100V; TO-5
310 |UES2604 30A; 200V; T0-3 182 |UPT311 NPN; 2.0A; 150V; TO-5
310 | UES2605 30A; 300V; T0-3 182 [UPT312 NPN; 2.0A; 200V; T0-5
310 |UES2606 30A; 400V; TO-3 182 |UPT313 NPN; 2.0A; 250V; T0-5
RECTIFIER MODULE 182 |UPT314 NPN; 2.0A; 300V; TO-5
406 |UFB2.5 2.5kV 182 |UPT315 NPN; 2.0A; 300V; TO-5
406 | UFB5 5.0kV 182 |UPT321 NPN; 2.0A; 150V; TO-66
406 |UFB7.5 7.5kV 182 |UPT322 NPN; 2.0A; 200V; TO-66
406 | UFS5 5.0kV 182 |UPT323 NPN; 2.0A; 250V; TO-66
406 | UFS7.5 7.5kV 182 |UPT324 NPN; 2.0A; 300V; TO-66
406 |UFS10 10.0kV 182 {UPT325 NPN; 2.0A; 300V; TO-66
409 | UGBS 5.0kV 184 1UPT521 NPN; 3.5A; 150V; T0-66
409 | UGB7.5 7.5kV 184 |UPT522 NPN; 3.5A; 200V; TO-66
409 |UGB10 10.0kV 184 |UPT523 NPN; 3.5A; 250V; TO-66
409 | UGD5 5.0kV 184 |UPT524 NPN; 3.5A; 300V; TO-66
409 | UGD7.5 7.5kV 184 |UPT525 NPN; 3.5A; 300V; TO-66
409 | UGD10 10.0kV 186 |UPT611 NPN; 5.0A; 40V; T0-5
409 |UGE2.5 2 5KV 186 |UPT612 NPN; 5.0A; 60V; TO-5
409 | UGE5 5.0kV 186 |UPT613 NPN; 5.0A; 80V; TO-5
409 | UGE7.5 7 .5kV 186 |[UPT614 NPN; 5.0A; 100V; TO-5
409 | UGF2.5 2 .5kV 186 |UPT615 NPN; 5.0A; 100V; TO-5
409 | UGFS 5 0KV 188 |UPT721 NPN; 5.0A; 150V; T0-66
409 | UGF7.5 7.5kV 188 [UPT722 NPN; 5.0A; 200V; TO-66
PIN DIODE 188 [UPT723 NPN; 5.0A; 250V; TO-66
656 | UM400O series 0.50,3.0pF.25W,100-1200v | | 188 jUPT724 NPN; 5.04; 300V; T0-66
. 188 |[UPT725 NPN; 5.0A; 300V; TO-66
661 | UM4300 series 1.50,2.2pF,18W,100-1000V 190 |UPTA510 NPN: 0.5A; 100V: TO-92
656 | UM4900 series 0.5%,3.0pF, 37W,100-600V [N i
. 190 |UPTA520 NPN; 0.5A; 200V; TO-92
667 | UM600O series 1.79,0.5pF, 6W,100-1000V ; i i
. 190 |UPTA530 NPN; 0.5A; 300V; T0-92
667 | UM6200 series 0.4Q, 1.1pF, 6W, 100-400V . . X
X 192 |UPTB520 NPN; 0.1A; 200V; TO-92
667 | UM6600 series 2.50,0.4pF, 4W,100-1000V . . .
. 2 192 [UPTB530 NPN; 0.1A; 300V; TO-92
672 | UM7000 series 1.00,0.9pF,10W,100-1600V . . .
. 192 [UPTB540 NPN; 0.1A; 400V; TO-92
672 | UM7100 series 0.6Q,1.2pF,10W, 100-800V 192 |UPTB550 NPN: 0.1A: 500V: TO-92
672 | UM7200 series 0.25Q,2.2pF,10W,100-400V REC:rll}lEh !
661 | UM7300 series 3.5Q0,0.7pF, 7.5W,
100-1000V 312 |UR105 2.0A; 50V
677 | UM9301 series CATV Attenuator Diodes 312 |UR110 1.0A; 100V
680 - | UM9401 series 2-Way Radio Switch Diodes 312 JUR115 1.0A; 150V
680 | UM9415 2-Way Radio Switch Diodes 312 |UR120 1.0A; 200V
685 | UM9441 Radiation Detector 312 |UR125 1.0A; 250V
POWER TRANSISTOR 312 JUR205 2.0A; 50V
312 |UR210 2.0A; 100V
146 | UMT1006 NPN; 5A; 400V; TO-3 .
312 |UR215 2.0A; 150V
146 | UMT1007 NPN; 5A; 500V; TO-3 .
312 |UR220 2.0A; 200V
150 | UMT1008 NPN; 8A; 300V; TO-3 312 |UR225 2.0A: 250V
150 | UMT1009 NPN; 8A; 400V; TO-3 + |UR710 l:OA; 100V
154 |UMT1011 NPN; 15A; 400V; TO-3 x |UR720 1.0A; 200V

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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413 |usi2 1.2kV * |UT222 (IN677) 0.75A; 100V
413 [US15 1.5k * |UT223 (IN678) 0.5A; 200V
413 |Us18 1.8kV * |UT224 (IN679) 0.75A; 200V
413 |Us20 2.0kV * |UT225 (IN681) 0.5A; 300V
413 |Us25 2.5kV * |UT226 (1N682) 0.75A; 300V
413 |Us30 3.0kV * |UT227 (1N683) 0.5A; 400V
413 |Us35 3.5kV * |UT228 (IN684) 0.75A; 400V
413 |Us40 4.0kV * |UT229 (1N685) 0.5A; 500V
413 |US45A 4.5kV * |UT231 (1N686) 0.75A; 500V
413 |US50A 5.0kV * |UT232 (1N687) 0.5A; 600V
413 |US60A 6.0kV * |UT233 (1N689) 0.75A; 600V
413 |US70A 7.0kV 318 |UT234 1.0A; 200V
413 |US80A 8.0kV 318 |UT235 1.0A; 400V
413 |US100A 10kV 318 |UT236 1.0A; 100V
413 |US120A 12kV 318 |UT237 1.0A; 500V
413 |US150A 15kV 318 |UT238 1.0A; 600V
413 |US180A 18KV 318 |UT242 1.25A; 200V
413 |US200A 20kV 318 |UT244 1.25A; 400V
406 |USB2.5 2.5kV 318 |UT245 1.25A; 500V
406 |USB5 5.0kV 318 |UT247 1.25A; 600V
406 |USB7.5 7.5kv 318 |UT249 1.25A; 100V
406 [USB10 10kV 318 |UT251 1.5A; 100V
SCHOTTKY 318 |UT252 1.5A; 200V
RECTIFIER 318 |UT254 1.5A; 400V
315 |USD520 75A; 20V; DO-5 318 |UT255 1.5A; 500V
315 |USD535 75A; 35V; DO-5 318 [UT257 1.5A; 600V
315 |USD545 75A; 45V; DO-5 318 |UT258 1.5A; 80OV
RECTIFI 318 |UT261 2.0A; 100V
a EC ) FIER MODULE 318 |UT262 (1N3981) 2.0A; 200V
3 |USR12 1.2k 318 |UT264 (1N3982) 2.0A; 400V
413 |USR15 1.5kV 318 |uT2es 2.0A. 500V
413 | USR18 1.8k 318 |UT267 (1N3983) 2.0A; 600V
413 | USR20 2.0kv 318 |uT268 2.0A; 800V
413 |USR25 2.5kV
318 |UT347 1.0A; 1000V
413 | USR30 3.0V 318 |UT361 1.0A; 80OV
413 | USR35 3.5kV
318 |UT362 1.2A; 800V
413 | USR40A 4.0kV
318 |UT363 1.2A; 1000V
413 | USR45A 4.5kV
318 |UT364 1.5A; 1000V
413 | USR50A 5.0kv 322 |UT2005 2.0A; 50V
413 | USRG0A 6.0kV '
322 |UT2010 2.0A; 100V
413 |USR70A 7.0kV
322 |UT2020 2.0A; 200V
413 | USR80A 8.0kV
322 |UT2040 2.0A; 400V
413 | USR100A 10kV
322 |UT2060 2.0A; 600V
413 | USR120A 12kV % |UT2080 2.0A, 800V
413 | USR150A 15k 322 |UT3005 3.0A; 50V
413 | USR180A 18kV
322 |UT3010 3.0A; 100V
406 | USS5 5.0kV
322 |UT3020 3.0A; 200V
406 |USS7.5 7.5kV
) 322 |UT3040 3.0A; 400V
406 | USs10 10 322 |UT3060 3.0A; 600V
406 | USS15 15KV | * |uT3080 3.0A; 800V
RECTIFIER 322 |UT4005 4.0A; 50V
* | UT111 (IN536) 0.75A; 50V 322 |UT4010 (1N5180) 4.0A; 100V
* | UT112 (1N537) 0.75A; 100V 322 |UT4020 4.0A; 200V
* [ UT113 (1N3656) 0.75A; 200V 322 |UT4040 (IN5207) 4.0A; 400V
* | UT114 (1N539) 0.75A; 300V 322 |UT4060 4.0A; 600V
* | UT115 (IN3657) 0.75A; 400V + |UT4080 4.0A; 800V
* | UT117 (1N547) 0.75A; 500V * |UT4100 4.0A; 1000V
* | UT118 (1N3658) 0.75A; 600V 326 |UT5105 7.5A; 50V
= [uTl19 0.75A; 800V 326 |UT5110 7.5A; 100V
* |UT120 0.75A; 1000V 326 |UT5120 7.5A; 200V
* | UT211 (1N645) 0.75A; 225V + [UT5130 7.5A; 300V
* | UT212 (IN646) 0.75A; 300V 326 |UT5140 7.5A; 400V
= | UT213 (IN647) 0.75A; 400V * |UT5150 7.5A; 500V
* | UT214 (1N648) 0.75A; 500V 326 |UT5160 7.5A; 600V
* | UT215 (1N649) 0.75A; 600V 326 |UT6105 9.0A; 50V
« | UT221 (1N676) 0.5A; 100V 326 |UT6110 9.0A; 100V

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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326 |UT6120 9.0A; 200V 340 |UTX110 1.0A; 100V

* |UT6130 9.0A; 300V 340 |UTX115 1.0A; 150V
326 |UT6140 9.0A; 400V 340 |UTX120 1.0A; 200V
326 |UT6160 9.0A; 600V 340 |UTX125 1.0A; 250V
326 |UT8105 12.0A; 50V 340 |UTX205 2.0A; 50V
326 |UT8110 12.0A; 100V 340 |UTX210 2.0A; 100V
326 |UT8120 12.0A; 200V 340 |UTX215 2.0A; 150V

* |uT8130 12.0A; 300V 340 |UTX220 2.0A; 200V
326 |UT8140 12.0A; 400V 340 |UTX225 2.0A; 250V
326 |UT8160 12.0A; 600V 343 |UTX3105 3.0A; 50V
329 |UTRO1 1.0A; 50V 343 |UTX3110 3.0A; 100V
329 |UTRO2 2.0A; 50V 343 |UTX3115 3.0A; 156V
329 | UTR10 0.5A; 100V 343 |UTX3120 3.0A; 200V
329 |UTRI1L 1.0A; 100V * |UTX3125 3.0A; 250V
329 |UTR12 2.0A; 100V 343 |UTX4105 4.0A; 50V
329 | UTR20 0.5A; 200V 343 |UTX4110 4.0A; 100V
329 |UTR21 1.0A; 200V 343 |UTX4115 4.0A; 150V
329 |UTR22 2.0A; 200V 343 [UTX4120 4.0A; 200V
329 | UTR30 0.5A; 300V « |UTX4125 4.0A; 250V
329 | UTR31 1.0A; 300V ZENER
329 | UTR32 2.04; 300V 499 |Uz110-U7119 3W; 5%
329 |UTR40 0:54; 400¥ 499 |UZ120-UZ140 3W; 5%
329 {UTR41 1.04; 400V 499 [Uz210-Uz219 3w; 10%
329 | UTR42 (1N5206) 2.0A; 400V 299 |Uz220-Uz240 3W; 10%
329 | UTRS0 0.5A; 500v 499 |Uz706-UZ760 3W; 5%
329 | UTR51 1.04; 500v 499 |UZ770-Uz790 3W; 5%
329 | UTR52 2.04; 500v 499 |Uz806-Uz860 3W; 10%
329 | UTR60 0.5A; 600V 499 |UZ870-Uz890 3W; 10%
329 1 UTR61 1.04; 600V 501 |Uz4110-Uz4120 5W; 5%
329 |UTR62 2.0A; 600V 501 |UZ4210-UZ4220 5W; 10%

* | UTR70 0.5A; 700V 501 |UZ4706-UZ4791 5W; 5%

* | UTR71 1.0A; 700V 501 |UZ4806-UZ4891 5W; 10%
333 | UTR2305 2.0A; 50v 503 |UZz5110-UZ5119 5W; 5%
333 |UTR2310 2.0A; 100V 503 |0Z5120 5W, 5%
333 | UTR2320 2.0A; 200V 503 [UZ5210-UZ5240 5W; 10%
333 | UTR2340 2.0A; 400V 503 |Uz5310-Uz5340 5W; 20%
333 | UTR2350 2.0A; 500V 503 |UZ5706-UZ5760 5W; 5%
333 | UTR2360 2.0A; 600V 503 |Uz5770-UZ5790 5W; 5%
333 | UTR3305 3.0A; 50v 503 |UZ5806-UZ5860 5W; 10%
333 | UTR3310 3.0A; 100V 503 |Uz5870-UZ5890 5W; 10%
333 |UTR3320 3.0A; 200V 05 |Uz7110 10W; 5%
333 |UTR3340 3.0A; 400V 505 |Uz7110L 6W; 5%
333 UTR3350 3 OA 500V 505 uz7210 10W; 10%
333 |UTR3360 3.0A; 600V 505 |Uz7210L 6W: 10%
333 | UTR4305 4.0A; 50v 505 |UZ7706L-UZ7750L 6W; 5%
333 |UTR4310 4.0A; 100V 505 |UZ7756-UZ7790 10W; 5%
333 |UTR4320 4.0A; 200V 505 |Uz7706-UZ7750 10W; 5%
333 |UTR4340 4.0A; 400V 505 |UZ7756L-UZ7790L 6W; 5%
333 |UTRA4350 4.0A; 500V 505 |UZ7806-UZ7850 10W; 10%
333 |UTR4360 4.0A; 600V 505 |UZ7806L-UZ7850L BW; 10%
337 | UTR4405 6.0A; 50V 505 |UZ7856-UZ7890 10W; 10%
337 |UTR4410 6.0A; 100V 505 |UZ7856L-UZ7890L 6W; 10%
337 |UTR4420 6.0A; 200V 507 |UZ8110-Uz8120 1W; 5%

* |UTR4430 6.0A; 300V 507 |UZ8210-UZ8220 1W; 10%
337 |UTR4440 6.0A; 400V 507 |UZ8706-Uz8790 1W; 5%
337 |UTR5405 7.5A; 50V 507 |UZ8806-UZ8890 1W; 10%
337 |UTR5410 7.5A; 100V * |UzS306-UZS440 3W; 5%
337 |UTR5420 7.5A; 200V * |UZS506-UZS640 3W; 10%

* |UTR5430 7.5A; 300V
337 |UTR5440 7.5A; 400V :L%':,‘,’;?Q‘EAGE
337 |UTR6405 9.0A; 50V 5 lwas iy
337 |UTR6410 9.0A; 100V a7 k2o Yy
337 |UTR6420 9.0A; 200V L

« |UTR6430 9.0A; 300V 417 1Vx25 25KV
337 |UTR6440 9.0A; 400V 417 |VX30 30KV

v
340 |UTX105 1.0A; 50V 417 |Vx40 40K

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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PAGE|  PART NUMBER DESCRIPTION
HIGH VOLTAGE
RECTIFIER

417 VX50 50kV

419 | VXS15 15kV

419 | VXS20 20kV

419 | VXS25 25kV

419 | VXS30 30kV

419 | VXS40 40kV

419 | VXS50 50kV

*Contact Unitrode for specifications and ratings.
Legend: J— JAN JTX — JANTX JTXV — JANTXV

UNITRODE CORPORATION « 5 FORBES ROAD

LEXINGTON, MA 02173 » TEL. (617) 861-6540

TWX (710) 326-6509 « TELEX 95-1064
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POWER SUPPLY DESIGNERS’ GUIDE

FAST RECOVERY SILICON POWER RECTIFIERS

Schottky
Type:. Vewm : Ratings.and Specifications
25A
Surge Current, lesp coooovvveeeeeeiiiiiiiieiiee i
; . Maximum Junction Temperature, T
%mgggg 28¥ Forward Voltage, Ve .........cccoevvnns J
Reverse Current, I ..oooooooiiiiiiii
Package: DO-4
'30A
L Surge Current, legm «oooooveveriiiiieniii
usp4az0. 20V Maximum Junction Temperature, T,
o Usp4ss 35V Forward Voltage, Ve ......ccocoovveniins
”USD445: o 45V Reverse Current, ln .....oooooiiiiiiiiiiiee
kel Package: DO-4
T 30A
G Surge Current, legm «ovvveveereereoiiiiiieee e
S _ oEo, Maximum Junction Temperature, T
$Dh41 g 345?/\/@@;; 122‘20% Forward Voltage, Ve .....occoovrnnn. ’
; J Reverse Current, tg ....oooooooiiiiiiiiiiieie e

Package: DO-4

s e Surge Current, Tegm «ovvvveeeiieeiiiiie 800A
R A Maximum Junction Temperature, T 175°C
- NGO o Forward Voltage, Ve ... .. | 86 @ 157A
LEo e Reverse Current, | @ Rated Vawm, 125°C .............. 250mA

Package: DO-5

| — | |  —mm— | — | e——

Surge Current, lgsm o
— 9Eo Maximum Junctlon emperature, T

i 3%?/V@@TT‘=_1%%°CC Forward Voltage, Ve ..................... L

nhe J Reverse Current, Ig @ 35V, 125°C oo

& Package: DO-5

i Surge Current, lesm ..ooooovvvviiiiiiiiii

USD520 20V Maximum Junction Temperature, T,
UsD535 : 35V Forward Voltage, Ve ......ocooovvvieinn.

USpbs4s 45V Reverse Current, Iz @ Vawm, 125°C

Package: DO-5

Schottky Center-Tap Rectlflers

b Katmgsand Spemf catwns iﬂer
Average Forward Current ..o 30A
Surge Current, lesp ovvvvvvveeeeeeeninn. ... 600A
Maximum Junction Temperature, T, . 175°C
Forward Voltage, Ve .......ooooeeennnn. ... A7V @ 20A
Reverse Current, Ig ..oooooiiiiieiii i 100mA
Package: TO-3 Center-Tap
Average Forward Current ... 30A
Surge Current, lesp ovvvveeeeeeeeiiinnns 400A
Maximum Junction Temperature, T, . 150°C
Forward Voltage, Ve ....ocoovvevenennn .. 47V @ 20A
Reverse Current, lg ... 100mA
Package: TO-3 Center-Tap

U]
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POWER SUPPLY DESIGNERS’ GUIDE

P/N JUNCTION RECTIFIERS
Low Voltage, Ultra-Fast Recovery (t,, <50nS)

Surge CUIrent, Tesm «vvveeeeeeriiiiiiiieeiiieciieees
50V Forward Voltage, Ve .............
100V Reverse Recovery Time, t,,
150V Package: Axial Leaded Glass
Surge CUrrent, lespm «.eveveeeerieniiniieeeieiiiieeee e
50V Forward Voltage, Vg .............
100V Reverse Recovery Time, t,,
150V Package: Axial Leaded Glass
Surge Current, lgsu
50V Forward Voltage, V¢
100V Reverse Recovery Time, trr .ovoveevviiiiiiieieieiiinieeee, OnS
150V Package: Axial Leaded Glass
Surge CUIrent, Tegm «.oovveeeeeeeeeeiiee e 80A
50V Forward Voltage, Ve ........... . .895V @ 8A
100V Reverse Recovery Time, t,,
150V Package: Sim. to TO-220
Surge CUrrent, Tesm «oooovveeeriinreeriiieeiieee e
50V Forward Voltage, Ve ............. 825V @ 25A
100V Reverse Recovery Time, t,, 35nS
150V Package: DO-4
Surge CUrrent, lrsm «oveoeveeeeeiireiiiie e 800A
50V Forward Voltage, Ve ............. .840V @ 70A
100V Reverse Recovery Time, t,, 50nS
150V Package: DO-5

High Voltage, Ultra-Fast Recovery (t,, < 50nS)

200V Surge Current, legm..eeeeeieeeeeeieiieiiciee e 20A

300V Forward Voltage, Ve ..... 1.15V@ 1A

200V Reverse Recovery Time, 50nS
Package: Axial Leaded Glass

200V Surge Current, lesm......ooeeeniiiiiciciccec 70A

300V Forward Voltage, Ve ..... 1.IV@ 3A

200V Reverse Recovery Time, t, .........cooviiiiiiniiniiein, 50nS
Package: Axial Leaded Glass

200V Surge Current, legy - ovoeerieiieiiiii 400A

300V Forward Voltage, Vg ........ . 1.15V@ 20A

200V Reverse Recovery Time, t, ...coocovevenniniinninieeniienns 50nS
Package: DO-4

200V Surge Current, Tegm..oooeeeevvevennireeeeeeeeiciieereeee e 800A

300V Forward Voltage, Ve ..... . 1.15V @ 50A

400V Reverse Recovery Time, t,, ...cccooveveeeeiiiiinnnn, 50nS
Package: DO-5

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540

TWX (710) 326-6509 » TELEX 95-1064 36
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POWER SUPPLY DESIGNERS’ GUIDE

P/N JUNCTION RECTIFIERS (continued)
Ultra-Fast Recovery Center-Tap Rectlflers (trr < 50nS)

D e Ratings and Specifications | ‘

o 16A - Surge Current, lesu . 80A
UES2401 = 50V Forward Voltage, Ve .. .895V @ 8A
UES2402 - 100V Reverse Recovery Time, t,, -o.ooooovioviniiiiiiiiie, 35nS

“UES2403 150V Package: T0-220
30A - SUIge CUITENt, Jegy «vvevemerrereereiiienieenieece e 400A
o UES2601 - 50V Forward Voltage, Ve ............. .. .825V @ 15A
- UES2602 | 100v Reverse Recovery Time, t,, 35nS
UES2603. 150V Package: TO-3
k i 200V Surge CUIrent, legu «ooeeeeveeeeeieerieiiieeeeieceieees e 400A
300V Forward Voltage, Ve ............. ... 1.15V@ 15A
200V Reverse Recovery Time, t,, 50nS
Package: TO-3

Super-Fast Recovery Rectifiers (t,, = 100nS)

T e A Ratings and Specifications
Surge Current, Tesm «.oeeeeeeeeiiiienieeeiniiieeeieeeenn 35A
50V Forward Voltage, Vg ........... 895V @ 1A
100V Reverse Recovery Time, t,, 100nS
150V Package: Axial Leaded Glass
SUrge CUITENt, Jesm «oeeoevreeriiiiiaiiiies e e 110A
50V Forward Voltage, Vi ........ . .895V @ 5A
100V Reverse Recovery Time, t 100nS
150V Package: Axial Leaded Glass
Surge CUrrent, legpm «ooooeveeeneereeiiieenie e 70A
50V Forward Voltage, Ve ...ooooovvviiiiiieeiie e, .945V @ 8A
100V Reverse Recovery Time, t . ....cccooviiniiiiiniiiiiinnnnne 100nS
150V Package: Sim. to TO-220
Surge CUurrent, legm «veeeeevveeenieeeeniieeeiecenee e 400A
50V Forward Voltage, Ve ... .830V@ 20A
100V Reverse Recovery Time, t,, 100nS
150V Package: DO-4
Surge Current, legy ... 800A
50V Forward Voltage, Vi ........ . .850V @ 60A
100V Reverse Recovery Time, t, .........ccoooviveeiiieiiiinnennn, 100nS
150V Package: DO-5

70A
Forward Voltage, Vg ........ ... 945V @ 8A
Reverse Recovery Time, t....cooooeviiiiiiiiiiiiiiiiiiin.s 100nS
Package: TO-220

{ Surge Current, lggpy ...

{ Surge Current, JESM +eeeernrrrrereees e e e e e e et eaea e

- 400A
Forward Voltage, V¢ ........ .830V@ 12.5A
Reverse Recovery Time, t,,........ccocvveieieiiiiiieeeee, 100nS
Package: TO-3

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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POWER SUPPLY DESIGNERS’ GUIDE

NPN POWER SWITCHING TRANSISTORS

250 8@1.0 0.75@ 1.0 30% 1/.1/.1 200 T0-220
300 8@1.0 0.75@ 1.0 3.0@1/.1/.1 200 T0-220
300 8@2.0 0.6 @2.0 0.9 % 2/.4/.4 — T0-220
400 8@2.0 0.6 @2.0 0.9@2/.4/.4 - T0-220
300 6@5.0 1.5 @5.0 0.7@5/1/1 - T0-220
400 6@5.0 1.5 @5.0 0.7 @ 5/1/1 - T0-220
300 6@8.0 1.5 @8.0 07%8/1 6/1.6 - T0-220
400 6@8.0 1.5 @8.0 0.7 @8/1.6/1.6 - T0-220
Metal Can Packaging
250 10@2.0 1.0 @3.0 1.5@ 3/.375/.375 450 T0-3
275 10@2.0 1.5 @2.0 1.5@2/.2/.2 450 T0-3
350 10@2.0 1.5 @2.0 1.5@2/.2/.2 450 T0-3
300 7@3.0 1.0 @3.0 0.8@3/.6/.6 180 T0-3
350 7@3.0 1.0 @3.0 0.4%3/.6/.6 540 T0-3
400 7@3.0 1.0 @3.0 0.4 @3/.6/.6 540 T0-3
400 7@3.0 1.0 @3.0 0.8 @3/.6/.6 180 T0-3
250 15@3.0 08 @3.0 0.4@3/.6/1.5 180 T0-3
300 15@3.0 0.8 @3.0 0.4@3/.6/1.5 180 T0-3
300 7@5.0 1.5 @5.0 1.0@5/1/1 500 10-3
300 7@5.0 1.5 @5.0 0.4 @5/1/1 1500 T0-3
350 12@3.0 1.5 @3.0 0.4@3/.6/1.5 180 T0-3
400 7@5.0 1.5 @5.0 1.0@5/1/1 500 T0-3
400 7@5.0 1.5 @5.0 0.4 @ 5/1/1 1500 T0-3
120 10@ 10.0 1.0 @100 | 0.2@5/.5/.5 300 T0-3
2% | 88100 | 12 8100 | 10010125125 | 5200 103
350 6% 10.0 1.5 % 10.0 10%10/1 67/1.67 | 2500 T0-3
100 12@8.0 1.0 @8.0 0.3 % 8/.8/.8 5700 T0-3
300 6@ 10.0 1.5 @10.0 | 0.7 @ 10/2/2 2000 T0-3
350 6@ 10.0 1.0 @100 | 0.4@ 10/2/2 6000 T0-3
400 6@ 10.0 1.0 @100 | 0.4@ 10/2/2 6000 T0-3
400 6@ 10.0 1.5 @10.0 | 0.7 @ 10/2/2 2000 T0-3
75 20 @ 10.0 1.0 @10.0 | 0.5@10/1/1 13000 T0-3
90 20@12.0 1.2 @12.0 | 05@ 12/1.2/1.2 13000 T0-3
90 20 @ 15.0 0.75@15.0 | 0.5@15/1.2/1.2 20000 T0-3
120 20@ 15.0 0.75@15.0 | 0.5@15/1.2/1.2 20000 T0-3
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POWER SUPPLY DESIGNERS’ GUIDE

SWITCHING REGULATOR POWER OUTPUT CIRCUITS

The PIC600 through PIC657 series of devices consist of a driver
transistor, a fast switching output transistor, a suitably matched
fast recovery catch diode and thick film resistors in a hybrid
circuit, designed, constructed and specified for use in high
current switching regulator applications. Specific ratings for
each type is summarized in this table.

Fall Time On-State " |
Qutput Input/Output ) Volt. Cur. Volt, @1 ;
Type Current, PK. Voltage Polarity ' /| -/ (nS) nS) W@, L .. Pkg.
PIC600 - 60 Pos.
PIC60L 80 Pos. 4 PIN
. Piceo2 5A 100 Pos. 75 150 15@2 T0-66
PIC610 .- 60 Neg. (Isolated)
PIC611 80 Neg. solate
PiC612 100 Neg.
PiC625 60 Pos.
PIC626 80 Pos. 175 300 4PIN
PIC627 15A 100 Pos. 15@7 T0-66
PIC635 60 Neg. (Isolated)
PIC636 80 Neg. 300 300 solate:
- PIC637 100 Neg.
PICA45 - 60 Pos.
P10249 80 Pos. 150 300 3PIN
- PIC64 100 Pos.
PIC655 20A 60 Neg. 15@7 T0-3
- PIC656 80 Neg. 300 300
~PIC657 100 Neg.
The PIC730 and 740 series offer a Schottky diode in place of
the fast recovery PN catch diode, to permit higher operating
efficiencies in switching regulator designs.
~PIC730 30 Pos. 3 PIN
- PIC740 30A 20 Pos. 350 300 1@ 20 T0-3
The PIC800 through 811 series are high voltage (up to 400V)
versions of the PIC600 series. Applications include high voltage
buck or flyback regulators, and, in combination, half bridge or
full bridges, as well as deflection circuits and DC motor drives.
et 4PIN
- PICBOO: 350
. PlCSOl ’ 8A 200 Pos. 200 200 15@5 (Izga?eGd)
TR e 4 PIN
PICBIO 350 ¥
i P'CSH 8A 200 Neg. 200 200 15@5 (lzga?eGd)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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POWER SUPPLY DESIGNERS’ GUIDE

TRANSIENT VOLTAGE SUPPRESSORS

5V 6V

10 11.1
12 13.8
15 16.7 Peak Pulse Power (1mS duration) .............ccceevevveennn, 150w
18 20.4 ContinuoUSs POWEN ...........ccoviiiviiiiieiiiieciiie e 3w
24 28.4 1 Picosecond Transient Response Time
28 30.7 Package: Axial Leaded Glass
48 54 Additional Voltages Available
60 67

100 111

200 234

300 342

5V 6v
10 11.1 Peak Pulse Power (1mS duration) ..............ccccoeeueenne 500W
12 13.8 ContinuUOUS POWET ............ccoiiiiiiiiiioiiineiiiie e 5W
15 16.7 1 Picosecond Transient Response Time
18 20.4 Package: Axial Leaded Glass
24 28.4 Additional Voltages Available
28 30.7
THYRISTORS - SCRs

Crowbars

Surge Current, lygu
On- dSta’te Voltage Vim -
di/dt

Package: Metalized ceramic substrate on TO-3 Flange
Other SCRs available with current ratings up to 55A

Surge CUrrent, lrgm  «oooveeereerimnieniie e 120A
On-State Voltage Vim . ... 10V @ 100A
dizdt ... 150A/uS
AV/At ... 400V/uS
Circuit Commutated Turn-Off Time, Tq «ooooooiiveiine 6usS

Package: Metalized ceramic substrate on TO-3 Flange
5A Version also available

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 40 PRINTED IN U.S.A.



MILITARY DESIGNERS’ GUIDE

SILICON POWER RECTIFIERS

Schottky
sl ki . MAXIMUM MAXIMUM:
o L OUTPUT Py 1 FORWARD . 'REVERSE SURGE :
TYPE. 1 CURRENT | Vasw VOLTAGE CURRENT CURRENT PACKAGE
200mA
S 0.6V @35V
SD51 60A 45v @ 60A Tc=125°C 800A DO-5
< USD520 20V 50mA
usD535 75A 35V 0.6V @ Vawm 1000A DO-5
usD545 - | 45v @ 60A Te=125°C
High Effnclency, Fast Sw:tchmg
, T MAXIMUM | REVERSE. | . e
oueur | “l - FORWARD ' |' RECOVERY ™ | ' . o L
| CURRENT - Vo U VOLTAGE, | TIME PACKAGE MIL-S-19500
50V 875V Axial /877 +
2.5A 100V @ 25nS Axial /477
150V 1A Axial /477
50V 875V Axial /477 %
. IN5809. 6.0A 100V @ 30nS Axial /477
. IN5811 150V 4A Axial /477
‘-»‘1N5812' : 50V .900V DO-4 /478 x
« L 20A 100V @ 35nS DO-4 /478
150V 10A DO-4 /478
50V .95V DO-5
50A 100V @ 50nS DO-5 N/A
i , 150V 50A DO-5
*Series available as JAN, JANTX and JANTXV
General Purpose, Fast Recovery
e G T . MAXIMUM | REVERSE
S COUTRUT - 010 CFORWARD 1 RECOVERY
GO MIPE o Lo Naw ] VOLTAGE TIME o | PA s
CIN4942 1A 200V 1.3V@1A 150nS Axial /359 x
1N4944 1A 400V 1L3V@1A 150nS Axial /359
1N4946 e 1A 600V 1.3V@ 1A 250nS Axial /359
. 1A 200V 16V@ 3A 150nS Axial /429 *
1A 400V 1L6V@ 3A 250nS Axial /429
1A 600V 1L6V@ 3A 250nS Axial /429
3A 100V 1L5V@ 9A 150nS Axial /824 x%
3A 200V 1L5V@ 9A 200nS Axial /424
3A 400V 1L5V@ 9A 250nS- Axial /824
3A 600V 15V@ 9A 400nS Axial /424
3A 50V 15V@ 9A 150nS Axial /811 +
3A 100V 1.5V@ 9A 150nS Axial /411
3A 200V 1L5V@ 9A 150nS Axial /811
3A 400V 1L5V@ 9A 150nS Axial /411
3A 500V 1L5V@ 9A 250nS Axial /411 :
3A 600V 1L5V@ 9A 400nS Axial /411 ;
30A 50V 1.4V @ 95A 200nS DO-5 /308 *x ‘
30A 100V 1.4V @ 95A 200nS DO-5 /308
i 30A 200V 1.4V @ 95A 200nS DO-5 /308 |
- INB o 30A 300V 1.4V @ 95A 200nS DO-5 /308 :
. B 30A 400V 1.4V @ 95A 200nS DO-5 /308 ‘
# Series available at JAN, JANTX and JANTXV !
** Series available as JAN and JANTX M !
|
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MILITARY DESIGNERS’ GUIDE

SILICON POWER RECTIFIERS (continued)
General Purpose, Standard Recovery

/193 %% %

1
55mA 125V 1.0V@ 7mA 165mA DO-7 /193
40mA 175V 1.0V @ 3mA 120mA DO-7 /193
200mA 70V 1.0V@ 100mA 2A DO-7 /118 x*
200mA 180V 1.0V @ 100mA 2A DO-7 /118
400mA 270V 1.0V @400mA 5A DO-35 /240 *
1A 200V 1.3V@ 3A 25A Axial /286 *
1A 400V 1.3V@3A 25A Axial /286
1A 600V 1.3V@3A 25A Axial /286
1A 800V 1.3V@3A 25A Axial /286
1A 1000V 1.3V@ 3A 25A Axial /286
1A 200V 1.3V@3A 30A Axial /427 *
1A 400V 1.3V@3A 30A Axial /427
1A 600V 1.3V@3A 30A Axial /427
1A 800V 1.3V@3A 30A Axial /427
2A 200V LIV@ 1A 20A Axial /228 xx
2A 400V LIV@ 1A 20A Axial /228
2A 600V 1LIV@1A 20A Axial /228
2A 800V 1LIV@ 1A 20A Axial /228
3A 200V 1.2Vv@9A 100A Axial /420 *
3A 400V 1.2V @9A 100A Axial /420
3A 600V 1.2V @ 9A 100A Axial /420
3A 800V 1.2V@9A 100A Axial /420

» Series available as JAN and JANTX and JANTXV
**Series available as JAN and JANTX
**# Series available as JAN only

High Efficiency, Center-Tap Rectifiers and Doublers

SWITCHING DIODES
Low Current

1.0V@ 10 mA
1.0V@ 10 mA
1.0V@ 10 mA
.88V @20 mA
74V @ 10 mA
1.0V @ 10 mA
.74V @ 10 mA
77V @ 20 mA

* Available as JAN, JANTX and JANTXV
**Available as JAN and JANTX

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 42 PRINTED IN U.S.A.



MILITARY DESIGNERS’ GUIDE

NPN POWER SWITCHING TRANSISTORS

MAXIMUM | L MINIMUM
il COLLECTOR - Veeosasr :
TYPE | CURRENT | w | Veewn @1 . ACKAGE = | = MIE-S-19500
2N5660 - 2A 200V 40 @ .5A 4V @1A 0.4 uS T0-66 /454 +
2N5661 2A 300V 25@ .5A 4V @ 1A 0.6 uS T0-66 /454
2N5662 2A 200V 40@ .5A 4V @1A 0.4uS T0-5 /454
2N5663 2A 300V 25@ .5A 4V @1A 0.6uS T0-5 /454
2N3418 3A 60V 20@ 1A 5V @2A 1.24uS T0-5 /393 *
. 2N3419 3A 80V 20@ 1A 5V @2A 1.2uS T0-5 /393
S 2N3420 3A 60V 0@ 1A 5V @2A 1.2uS 70-5 /393
2N3421 3A 80V 40@ 1A 5V @2A 1.2uS T0-5 /393
, 5A 80V 40@ 1A 1LOV@ 1A - T0-59 /277 **
5A 80V 40@ 1A 25V@ 1A 0.3uS T0-59 /315 *
5A 80V 450@ 1A 25V@ 1A 0.3uS TO-111 /315
5A 80V 40@ 1A 25V @ 1A 0.8uS TO-111 /374 *
5A 80V 80@ 1A 25V @ 1A 1.0uS TO-111 /374
5A 80V 0@ 1A 25V @ 1A 0.8uS T0-59 /374
99 5A 80V 80@ 1A 25V @ 1A 1.04S T0-59 /374
- 2NS664 5A 200V 40@ 1A 4V @3A 0.8uS 70-66 /455 *
2N5665 5A 300V 25@ 1A 4V @3A 1.0 S T0-66 /455
© 2N5B66: 5A 200V 40@ 1A 4V @3A 0.84S 10-5 /455
2N5667 5A . 300V 25@ 1A 4V @3A 1.0uS T0-5 /455
\ 8A 300V 7@ 5A 1.5V @ 3A 0.9uS T0-3 N/A
8A 300V 7@ 5A 1.5V @ 3A 0.4 uS T0-3 N/A
8A 400V 7@ 5A 1.5V @5A 0.9uS 70-3 N/A
8A 400V 7@ 5A 1.5V @ 5A 0.4 uS T0-3 N/A
10A 70V 10@ 10A 0.6V@ 5A 0.4uS T0-5 /394 *
10A 120V 10@ 10A 1.0V@ 10A 0.2 uS T0-3 N/A
15A 100V 12@ 8A 1.0V @ 8A 0.3uS T0-3 N/A
20A 90V 20@ 12A 1.2V@ 12A 0.5uS 70-3 /439 *
20A 75V 20@ 10A 1.0V @ 10A 0.5uS T0-3 /439

*Series available as JAN. JANTX, and JANTXV
** Series available as JAN and JANTX

POWER DARLINGTONS

**Series available as JAN, JANTX

POWER ZENERS AND TRANSIENT SUPPRESSORS

_ AVERAGE

6.8V-56V 140W Axial /406 *
5.0W 6.8V-390V 900W Axial /356 *
6.0W 33V-191V 1500W Axial /434 **
127 10W 6.8V-100V 2000W Stud Mount N/A

*Series available as JAN, JANTX and JANTXV
**Series available as JAN and JANTX

UNITRODE CORPORATION « 5 FORBES ROAD )
LEXINGTON, MA 02173 » TEL. (617) 861-6540 '
TWX (710) 326-6509  TELEX 95-1064 43 PRINTED IN U.S.A



MILITARY DESIGNERS’ GUIDE

SWITCHING REGULATOR POWER OUTPUT CIRCUITS

4 PIN
5 10 Ros. 5 | 150 15@2 T0-66
gg ?';EE: : (Isolated)
100 Neg.
60 Pos.
80 Pos. 175 300
100 Pos. 4PIN
15A 15@7 TO-66
A Nee (Isolated)
80 Neg. 300 300
100 Neg.
60 Pos.
80 Pos. 150 300
100 Pos. 3PIN
208 60 Neg. Ls@7 T0-3
80 Neg. 300 300
100 Neg.

BRIDGE RECTIFIERS
40 Hz - 5KHz

Single Phase Ve@15.7A,1.35V Max
10A 400V ln @ Vi, 2A Max /469 *
ac ac 600V Isunce, 100A
Single Phase 100V Ve @ 39A, 1.4V Max
25A 200V la @ Vi, 2A Max /846%
" " 400V Isurce, 150A
600V
Three Phase 200V Ve @ 39A, 1.3V Max
-0 25A 400V Ir @ Vg, 3uA Max /483 % *
yYyy 600V Isunce, 150A
o— o o
b A 20 4
]

* Series available as JAN and JANTX
** Series available as JANTX only

HIGH VOLTAGE DOORBELL® MODULES
40 Hz - 5KHz

19V @ 1A
10V @ 2A
10V @ 5A

*Series available as JAN only

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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MILITARY DESIGNERS’ GUIDE

THYRISTORS
Silicon Control Rectifiers
D.C.
ON STATE MAXIMUM MAXIMUM
TYPE CURRENT Vorm tor Vor PACKAGE MIL-5-19500

2N3027 .5A 30V 20nA 6V TO-18 /419 *x*
2N3028 .5A 60V 20uA .6V TO-18 /419
2N3029 .5A 100V 20unA .6V TO-18 /419
2N3030 .5A 30V 20uA .6V TO-18 /419
2N3031 5A 60V 20uA .6V TO-18 /419
2N3032 .5A 100v 20uA .6V TO-18 /419
2N1870A 1.25A 30V 200uA .8V T0-9 /198 xxx
2N1871A 1.25A 60V 200uA .8V T0-9 /198
2N1872A 1.25A 100V 200uA .8V TO-9 /198

: 2N1873A 1.25A 150V 200uA .8V T0O-9 N/A
2N1874A 1.25A 200V 200uA .8V TO-9 /198
2N2323A 1.6A 50V 20uA .6V TO-5 /276 *
2N2324A 1.6A 100V 20uA .6V T0-5 /276
2N2325A 1.6A 150V 20uA .6V TO-5 N/A
2N2326A 1.6A 200V 20uA .6V TO-5 /276
2N2327A 1.6A 250V 20uA 6V TO-5 N/A
2N2328A 1.6A 300V 20uA .6V TO-5 /1276
2N2329A 1.6A 400V 20pnA .6V TO-5 /276
CM100 5A 60V 200uA .8V TO-59 N/A
CM101 : 5A 100V 200uA .8V TO-59 N/A
CM102 5A 200V 200uA .8V TO-59 N/A
CM103 5A 300V 200uA .8V TO-59 N/A
CM104 5A 400V 200uA .8V TO-59 N/A

* Series available as JAN and JANTX and JANTXV
*x Series available as JAN and JANTX
*** Serjes available as JAN only

Ultra Fast Switching

D.C. e ; ;
ONSTATE RISE COMMUTATED :
TYPE ; CURRENT Voam o TIME .. TURN-OFF TIME PACKAGE
GA200 4A 60V 25nS 2.0uS TO-18
GA201 AA 100V 20nS 2.0uS TO-18
GB200 6A 60V 25nS 2.0uS TO-59
GB201 6A 100V 20nS 2.0uS T0-59

PROGRAMMABLE UNIJUNCTION TRANSISTORS

e : PEAK. o vauEY -
TYPE : e Vi ; ; CURRENT 2 : CURRENT ‘MIL-5-19500:
2N6137 40V 2uA @ Rz=1MEGH) | 1.5mA @ Rs;=200Q TO-18 /493 *

*Series available as JAN, JANTX and JANTXV

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 45 PRINTED IN U.S.A.
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POWER DARLINGTONS PRODUCT SELECTION GUIDE

External bias types — for fast switching
or other special purpose applications

NPN Power Darlmgtons

. ‘Maximum:
Collector. Current i
éifpacmesfyle 10-66 (3-Pin)
ew
el U2T301 u2T401
o L
Bk
=2 o
w2 2N6350* 2N6352*
&z o u2T101 U2T201
522
nE U27305 U2T405 2N6351* 2N6353*
‘8o, u2T105 U2T205
LOD
h 1000 @ 5A

tTypical |
*Available as JAN and JANTX types.

Plastlc NPN Power Darhngtons

U2TA506

Plastic Package and multiple types with .
integral bias resistance and shunt diode o0 ‘

for maximum economy in standard O o U2TA508
applications

1092 | 28 | 100v | U2TA510

“;If}‘,soc)@SA‘

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 49 PRINTED IN US.A.



NPN POWER SWITCHING TRANSISTORS

.5-30A, 60-500V

Pancake
TO-92 TO-5 TO-5
LOW VOLTAGE
- “" ‘ T = ’ pEmR = =

UPT212 | 2N3418* | 2N3420* | 2N2855 | 2N2854
=
L UPT213 | 2N3419* | 2N3421* | 2N2850 | 2N5487
|
3 UPTA510 | UPT214 2N5488
- UPT215
5A | IV@2A | SV@2A | @A |
o
. o e
. - ND4 (2Noas8/) |

UPTB520 UPTA520 UPT312 2N5662*

UPT313

UPTB530 UPTA530 UPT314 2N5663*
UPT315

UPTB540

-
.

3 e

T

.

s
;!

*Available as JAN, JANTX, JANTXV.

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 50 PRINTED IN



PRODUCT SELECTION GUIDE

e Q
5. 5 e
TO-59 T0-111 l I T0-66

LOW VOLTAGE

“Maximum.
Collector Current |

: Paclvga‘gezs‘tylte‘

UPT612

UPT613 [2N2151**| 2N3999* | 2N3749* | 2N3997*
2N2880* 2N3996*
2N3998*

UPT614
UPT615

UPT321

UPT521

UPT322 | 2N5660* UPT522

UPT323 UMT3584 | UPT523 2N5838

2N5839

UPT324 | 2N5661* | UMT3585 | UPT524 | UMT1203 UMT13004
UPT325 UPT525

2N5840

umMT1204 UMT13005

*Available as JAN, JANTX, JANTXV.
**pvailable as JAN, JANTX.

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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NPN POWER SWITCHING TRANSISTORS
.5-30A, 60-500V

TO-5

2N4150**

2N5552

2N6232

2N6354

UPT721
| 2N5666* 2N5664* UPT722
UPT723

2N5667* 2N5665* | UPT724 | 2N6542 UMT13006
UPT725

UMT1006

2N6543 |UMT1007 UMT13007

*Available as JAN, JANTX, JANTXV.

UNITRODE CORPORATION « 5 FORBES ROAD
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PRODUCT SELECTION GUIDE

g 10-59 T0-111

Maximum . 10AMP | 15AMP

LOW VOLTAGE

Collector Current | o i
Package Style | TO-59 | TO-111 | 7T0-3
70V

7By 2N5039*
© BOV' | 2N5658 | 2N5659
90V 2N5038* 2N5671
100V 2N6496
120V 2N5672

o T T

Veeo susy

COLLECTOR-EMITTER
SUSTAINING VOLTAGE

“hee Minimum
Ve (sa Max

o Maximum

*Avatlable as JAN, JANTX, JANTXV.

0.5us

HIGH VOLTAGE

. Maximum Cogamge
Collector Current | o 8AMP
~ Package Style Lo 7103
.
i | 200V 2N6249
EE | 250v | 2N6306
s L
2> 2| 2759 2N6250
Wo B i
SZ 8| 300v| 2N6307 UMT1008 UMT13008 2N6546
: 3§> : 2N6544
e ;
33 | 3s0v 2N6308 2N6251 UMT1011
o 400V UMT1009 UMT13009] UMT1012 | 2N6547
ol 2N6545
hee Minimum | 15@3A | 12@3A | 7@5A | 6@10A | 6@10A |
Vor (sat) Max. | 0.8V @3A| 1.5V @3A| 1.5V@5A 8A|1.0V @ 10A|1 5V.@ 10A
i 1 S
Maximum e OA’"‘%

UNITRODE CORPORATION » 5 FORBES ROAD
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POWER TRANSISTORS
2 Amp, 80V, Planar NPN

FEATURES

o Meets MIL-S-19500/277

® Collector-Base Voltage: up to 150V

e D.C. Collector Current: 2A

o Beta Guaranteed at 3 Current Levels
® Characterized for Safe Operating Area

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage, V;o
Collector-Emitter Voltage, Vo -
Emitter-Base Voltage, Vg0 -
D.C. Collector Current, I
Base Current, Iy
Power Dissipation

100°C Case ... OSSO ROON 30w
Operating Temperature Range .. 5°C to 175°C
Storage Temperature Range —65°C to 200°C

MECHANICAL SPECIFICATIONS

JAN & JANTX 2N2151

DESCRIPTION

Unitrode power transistors provide a unique
combination of low saturation voltage, high
gain and fast switching. They are ideally
suited for power supply pulse amplifier and
similar high efficiency power switching
applications.

JAN & JANTX
2N2151

... 150V
100V
.8V
2A

JAN & JANTX2N2151

) 437
(055 010 [+ 400 HEX |
DIA. HOLE |

10-32 » NF 2A
THREAD

Dimensions in inches.

TO-59

54
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JAN & JANTX 2N2151

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

[277C MIL-STD-750
Test Symbol Min. | Max. Units gsrgEEJ Method Test Conditions
25°C
Collector-Base Breakdown Voltage BVcgo 150 | — Vdc | A-2 3001 I = 100uAdc, Cond. D
Collector-Emitter Breakdown Voltage
(Note 1) BVego | 100 | — | Vde | A2 | 3011 | I.=50mAdc, Cond. D
Collector-Emitter Cutoff Current lces - 5 |uAdc| A2 | 3041 | Vi =120Vdc, Vg =0, Cond.C
Collector-Emitter Cutoff Current leex — 5 |uAdc| A-2 | 3041 | Vg =120Vdc, Vg = 1Vdc, Cond. A
Collector-Emitter Cutoff Current lceo — | 10 |uAdc| A2 | 3041 | V. =80Vdc, Cond.D
Collector-Base Cutoff Current leso — 5 JuAdc| A2 | 3036 | V= 120Vdc, Cond.D
Emitter-Base Cutoff Current leso — 2 |uAdc| A-2 | 3061 | Vg =8Vdc, Cond.D
D.C. Current Gain (Note 1) hee 40 120 | — | A3 | 3076 | Ic=1Adc, Ve =5Vdc
D.C. Current Gain (Note 1) hee 40 | 120 — | A3 | 3076 | lc=05Adc,Vce=>5Vde
D.C. Current Gain (Note 1) hee 0 | — — | A3 | 3076 | Ic=0.1Adc, Ve =>5Vdc
Collector Saturation Voltage (Note 1) Vee (sat)| 01 | 10 | vde | A3 | 3071 | Ic=1Adc, |y =0.1Adc
Base Saturation Voltage (Note 1) Vee (saty| — | 12 | Vde| A3 | 3066 | Ic=1Adc, ly=0.1Adc, Cond. A
Base-Emitter Voltage (Note 1) Vie — | 12 | Vdc| A3 3066 | I =1Adc, Ve = 5Vdc, Cond. B
A.C. Current Gain fo 40 | 160 | — | A5 | 3206 | Ic=01Adc, Ve =30Vdc, f =1kHz
Gain-Bandwidth Product f; 10 70 MHz | A5 3306 lc = 0.1Adc, V¢ = 30Vdc, f = 10MHz
Output Capacitance Cop — | 160 pf A-5 3236 Vg = 20Vdc, I; =0, f = IMH;,
Thermal Resistance 0, — | 25 | o¢/y| C-1 | 3151
100°C
Forward-Biased Second Breakdown lsfs 2 — | Adc| B9 — Ve = 15Vdc, t = 60 sec, see curve
Forward-Biased Second Breakdown lsfg 200 | — | mAdc| B-9 — Vee = 57Vde, t = 60 sec, see curve
Forward-Biased Second Breakdown Is/s 25 | — |mAdc| B9 - Ve = 100Vdc, t = 60 sec, see curve
Unclamped Inductive Sweep Eglg 20 | — mj | B-5 — lc = 2Adc, L =10mh
Clamped Inductive Sweep Egfg 80 | — mj | B-6 — lc = 2Adc, L = 40mh, V., = 150V
150°C
Collector-Emitter Cutoff Current lees — | 100 |uAdc| A-4 | 3041 | Vg =120Vdc, Vg =0, Cond.C
Collector-Emitter Cutoff Current leex ~ | 100 | uAdc| A-4 | 3041 | V.=120Vdc, Vs =1Vdc
Emitter-Base Cutoff Current leso — | 20 [uAdc| A-4 | 3061 | V =8Vdc, Cond.D
—55°C
D.C. Current Gain (Note 1) hee 20 | — — | A4 ] 3076 | Ic=05Adc, V. =5Vdc

Note: 1. Pulse length = 300 us; duty cycle <2%.
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Forward Bias
Safe Operating Area

T T
T = 100°C

: DO
D.C. x

z
g1 ™~
5 Pl
3 5
o
=4 t,=1ms
9 2 Duty cycle = 10%
| | "\
o 1 t,=5ms
(IJ Duty cycle = 50% \
Lo

.02

.01

2 5 10 50 80 100 200

Ve — COLLECTOR TO EMITTER VOLTAGE (V)

Reverse Bias
Safe Operating Area
Clamped Inductive Switching

g
-
4
& 2
['4
3 T, < 200°C
['4
o 1
o
[&]
w
=
3 .
(]
|
_U

2

1

2 5 10 2 5 100 150 200

Vee — COLLECTOR TO EMITTER VOLTAGE (V)

Saturation Voltages
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2
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<
5 /
5
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o 2 -
E
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.01
05 1 2 5 1 2 5

Ic — COLLECTOR CURRENT (A)
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JAN & JANTX 2N2151

Unclamped Reverse Bias
Second Breakdown

R
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2 \ \ 85,
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JAN & JANTX 2N2151

Switching Speed Switching Speed
Characteristics Characteristics
1.0 10 I ]
Ve =20V
3 5 Iy = —lgy = -S|
1509 Bl — B2 T 10
—
g ‘g 2 Storage time
o
o o
O o,
!, X g, R
o N o
= \ o
E 0g, E — / \
Y Z timg g 8 150°C
Z \ z . /
\ 150 Fall time
25°C /[/
02 25°c 2 —
.01 1
5 1 2 3 4 5 5 1 2 3 4 5
Ic — COLLECTOR CURRENT (A) Ic — COLLECTOR CURRENT (A)
Thermal Response Switching Speed Circuit
—
Duty cycle = 0.5 ,j,—l——-
5 — ; Ve = 40VDC
—
2 —1 e
AR e
z 1 | &
w N | —1
» W | _— ] %
29 105
£x 02 rd le
=2 .05 " oy =~lpz = 10
[al N
o 01 25v
S § .02 / 1 R, = 24V
< = . I l !
2 ;E:t Single Pulse Osen =Ty * Ysc o+ ez
o w .01 1 ] ] 1
2T 0, = 3.3°C/W Pulse width = 2us R R, =
- J-C 2 2
| ™ 005 Duty cycle = <2% lny
= Source Impedance
002 =
Vgs = —4VDC
.001

01 020 .1 2 5 1 2 5 10 20 50 100 200 500 1000
TIME (milliseconds)
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JAN, JANTX, & JANTXV 2N2880
POWER TRANSISTORS JAN, JANTX, & JANTXV 2N3749
5 Amp, 80V, Planar, NPN

FEATURES DESCRIPTION

o Meets MIL-S-19500/315 Unitrode power transistors provide a unique

® Collector-Base Voltage: 110V combination of low saturation voltage, high

® Fast Switching: t, t; = 300nSec max gain and fast switching. They are ideally

e Low Saturation Voltage: 0.25V max @ 1A suited for power supply, pulse amplifier and
similar high efficiency power switching
applications.

ABSOLUTE MAXIMUM RATINGS
JAN, JANTX, JANTXV
2N2880
2N3749

Collector-Base Voltage, V;0

Collector-Emitter Voltage, Vo - 8ov >
Emitter-Base Voltage, Vo ... .8V
D.C. Collector CUITENt, In ...t 5A

Power Dissipation
25°C Ambient
100°C Case
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

JAN, JANTX, & JANTXV 2N2880 TO-59

455 :
—aop 570
400 a6s
1s0 | (055 010 [ gpq HEX
‘090 DIA. HOLE

| »_En-g;’g EMITTER
l BASE

TR

g Hzls
I |

WA

10-32 ¢ NF 2A
THREAD

Dimensions in inches.

JAN, JANTX, & JANTXV 2N3749 TO-111
455
400

1250
.090

10-32 ¢ NF-2A
THREAD

Dimensions in inches.
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JAN, JANTX, & JANTXV 2N2880
JAN, JANTX, & JANTXV 2N3749

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

315 MIL - STD - 750
TEST SYMBOL | MIN. | MAX. | UNITS | group | METHOD TEST CONDITIONS
Visual and Mechanical — — — A-1 2071 See Mechanical Data
Collector-Base Voltage BVepo 110 — Vdc A-2 3001 | = 10xAdc, Cond. D
Collector-Emitter Voltage (1.) BVeeo 80 — Vdc A-2 3011 lc = 0.1Adc, Cond. D
Emitter-Base Voltage BVgo 8 — Vdc A2 3026 I¢ = 104Adc, Cond. D
Collector-Emitter Cutoff Current | ..o — 100 | wAdc | A2 3041 Ve = 60Vdc, Cond. D
Collector-Emitter Cutoff Current | I — 10 #Adc A-2 3041 Vee = 110vVdc, Vg = 0.5Vdc,
Cond. A
Collector-Base Cutoff Current leso — 0.4 wAdc A-2 3036 Ve = 80Vdc, Cond. D
Emitter-Base Cutoff Current leso — 0.4 uAdc A-2 3061 Vg = 6Vdc, Cond. D
D.C. Current Gain (1.) hee 40 — — A3 3076 Ic = 50mAdc, V. = 5Vdc
D.C. Current Gain (1.) hee 40 120 — A3 3076 lc = 1Adc, Vo = 5Vde
D.C. Current Gain (1) hee 15 — — A3 3076 | = 5Adc, Ve = 5Vde
Collector Saturation Voltage (1) | Ve — 0.25 Vde A3 3071 lc = 1Adc, |y = 0.1Adc
Collector Saturation Voltage (1.) CE (sah) — 2 Vdc A-3 3071 | = 5Adc, I; = 0.5Adc
Base Saturation Voltage (1.) BE (sat) — 1.2 Vdc A3 3066 lc = 1Adc, I; = 0.1Adc
Base On-Voltage (1.) VBE (on) — 1.2 Vde A3 3066 lc = 1Adc, Ve = 2Vde
A.C. Current Gain hee 40 120 — A-4 3206 lc = 50mAdc, V. = 5Vdc,
f=1KHz
Gain-Bandwidth Product f 20 120 MHz A4 3306 lc = 1Adc, V¢ = 10Vdc, f = 10MHz
Output Capacitance Cos — 150 pf A-4 3236 Vg = 10Vdc, 1. =0, f = IMHz
Switching Parameters
Delay Time ty — 60 ns A4 —
Rise Time t — 300 ns A4 — I -
Storage Time t; _ 17 us A _ See Switching Speed Circuit
Fall Time t; — 300 ns A4 —
Thermal Resistance 0,c — 333 | °C/W | C1 3151
100°C
Forward-Biased Second Is/g 5 — Adc B-5 3051 Ve = 6Vdc, t= 60Sec,
Breakdown Te = 100°C
Forward-Biased Second Isfg 80 — mAdc | B-5 3051 Vee = 80Vdc, t = 60Sec,
Breakdown Te = 100°C
Clamped Reverse-Biased Egfg 125 — mj B-7 — lc =5A, L =1mH, V., = 110V,
Second Breakdown Te = 100°C
Unclamped Revers. -Biased E/g 125 — mj B-6 3053 lc = 5A, L =1mH
Second Breakdown Base Open
Unclamped Reverse-Biased Esfs 128 — mj B-6 3053 lc = 1.6A, L = 10mH
Second Breakdown Base Open
150°C
Collector-Emitter Cutoff Current | Igy — 50 sA A5 3041 Ve = 80Vdc, Vg, = 0.5Vde
Cond. A, T, =150°C
—65°C
D.C. Current Gain (1.) hee 15 — — A5 3076 | = 1Adc, Ve = 5Vdc
T, = —65°C

Note 1. Pulse Width = 300uSec, duty cycle < 2%
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JAN, JANTX, & JANTXV 2N2880
JAN, JANTX, & JANTXV 2N3749

Forward Bias Unclamped Reverse Bias
Safe Operating Area Second Breakdown
10 T 10 T
] & =100°C \\ T = 100°C
5 S Ie 4
5 c
b.C. \ ln:"'uz‘lﬁ
3 2 N >\ @ s Base o
£ < \ \ = \ Deyy
g4 t =1ms N 2 1
3 509 =
2 5 0% thy cyclle \)('\ £ 4
o - S 5 N
% | u AN
2 t,=05ms z N
g 2 .10% Duty cycle =2 %
-t Q
2 1 2 1
© z ~
I 05 1 \\
o .05
- -
.02 02
.01 .01
1 2 5 10 20 50 80 100 0 1 2 3 4 5 6
Ve — COLLECTOR TO EMITTER VOLTAGE (V) lc — COLLECTOR CURRENT (A)
ias .
Saf:gve::t:] a Area D.C. Current Gain
perating Area 2N2880-2N3749
Clamped Inductive Switching 500 T
20 Ve =5V
8ov
10 200
< z
=4 110V 3 150°C
5 L
u L 100 | —T 25°C
3 & / \\
o T,<200°C g 5 ] NON
o 2 ) / — \
2 G L—"T—s65°c \
u a vd
2 |
g ! ¥ 20
< £
|
K3
5 10
5
2 0 02 05 1 2 5 1 2 5 10
2 5 1o 20 50 80100 200 }c — COLLECTOR CURRENT (A)
Ve — COLLECTOR TO EMITTER VOLTAGE
Saturation Voltage
Saturation Voltages Temperature Coefficients
10 T T 2
T, =25°C o de_10
5 Lt S 15 s -
* =10 £
2 | " 10
s y (=l o C
] —I /// ﬁ oc‘o\
g 10 Ve (sat) c 5 2%
g — — I/ : e LA
3 5 w —7
> o) 0 /%C
z 3 |1 X oC 10 25 /
o 2 x —5 MVce - [
= / 5
é ) .:( l ‘\‘-’ro/
S5 a1 [t = 1 PR R 25C
(>4 Nce i 25 /r .C 10
< / o P _55
[ — E 15 NS / b‘l\&
.02 S —20 .
<
o1 —25
0 02 05 1 2 5 1 2 5 10 0 02 05 1 2 5 1 2 5 10
I — COLLECTOR CURRENT (A) lc — COLLECTOR CURRENT (A)
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JAN, JANTX, & JANTXV 2N2880
JAN, JANTX, & JANTXV 2N3749

Switching Speed Switching Speed
Characteristics Characteristics
1 T T 10 T T
Voo =20V Vee =20V
le 4 e
S lllelz:'ﬁ %/ 5 l.,:—-lnz-ﬁ-
@ // 2 150°C
2 2 2 :
8 Rise i‘rime tr L~ ] |~ Storage Time P4
4 oo / g o 1
8 1l—oasc 8 I~ )
g S
E E N < //
E " = 150°C___|_—1 G
g o5 150°C g s + N
= \ Delay Time - FanTime  95C__ \§
o L 4T
i ~___ | ¢ —— T ) ____,//
’ S I ey
150°C
.01 ! 1
1 2 5 10 1 2 5 10
Ic — COLLECTOR CURRENT (A) I — COLLECTOR CURRENT (A)
Thermal Response Switching Speed Circuit
1
Duty cycle = 0.5 - = +20.3vde
5 ]
— =
2 L+ 1A
E 2 e
’ 200
ﬁ 1 //‘/’7‘%7
28 175 4 ~
22 b1
=8 05 02 +16V
ag w7 l I
NZ 1
o5 .02 _1v
52 Single Pulse Osern =T * Oac Pulse width = 2us
5 5 o1 [ 1 Duty cycle = < 2%
z r:—: 8, =3.3°C/W iogage Impedance
17 .005
= - —6.4Vdc
002
NOTES: )
.001 L lg = 1A, Iy &~ ~ls2 =~ 100mA

2. The values of collector current and base
01 02051 2 5 1.2 5 1020 50 100200 5001000 current are nominal. The actual values will
TIME (milliseconds) vary slightly with transistor parameters.
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POWER TRANSISTORS
3 Amp, 80V, Planar NPN

FEATURES

® Meets MIL-S-19500/393

® Collector-Base Voltage: up to 125V

® Peak Collector Current: 5A

o High Power Dissipation in TO-5:
15W @ T = 100°C

® Fast Switching

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage, Vo -
Collector-Emitter Voltage, Vo -
Emitter-Base Voltage, Vi;o -
D.C. Collector Current, | ..
Peak Collector Current, I
Power Dissipation

25°C Ambient

100°C Case ..o
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

JAN, JANTX, & JANTXV

2N3418
2N3420

Lo 85V
L 60V
L8V

CUBAL

JAN, JANTX, & JANTXV 2N3418
JAN, JANTX, & JANTXV 2N3419
JAN, JANTX, & JANTXV 2N3420
JAN, JANTX, & JANTXV 2N3421

DESCRIPTION

Unitrode power transistors provide a unique
combination of low saturation voltage, high
gain, and fast switching. They are ideally
suited for power supply, pulse amplifier and
similar high frequency power switching
applications.

JAN, JANTX, & JANTXV
2N3418
2N3421

125V

. 80V
L8V
... 3A
5A
10w

OO 15W
..—65°C to +200°C ...

260 e 15 MIN.
200 1
.010
370 —me— -
335
335 T — °
-305 ey
b

+.002
0171002

Dimensions in inches.

JAN, JANTX, & JANTXV 2N3418-2N3421

T0-5
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN, JANTX, & JANTXV 2N3418-2N3421

1393 MIL - STD - 750
TEST SYMBOL | MIN. | MAX. | UNITS | Sub-
group (METHOD TEST CONDITIONS

Visual and Mechanical — — — — A-l1 | 2071 |See Mechanical Data
Collector-Emitter Breakdown Voltage (1) | BV¢eq A-2 | 3011 |l.=50mAdc,Cond.D

2N3418, 2N3420 60 — Vdc

2N3419, 2N3421 80 — Vdc
Collector-Emitter Cutoff Current leex A-2 | 3041 |V =0.5Vdc, Cond. A

2N3418, 2N3420 — | 05 uAdc Ve = 80Vdc

2N3419, 2N3421 — 0.5 uAdc Vee = 120Vde
Collector-Emitter Cutoff Current leeo A-2 | 3041 |Cond.D

2N3418, 2N3420 — | 50 wAdc Ve = 45Vde

2N3419, 2N3421 — | 50 uAdc Ve = 60Vdc
Emitter-Base Cutoff Current leso — | 05 wAdc | A-2 | 3061 Vg =6Vdc, Cond.D
Emitter-Base Cutoff Current 80 — 10 wAdc | A-2 | 3061 |V =8Vdc,Cond.D
D.C. Current Gain (1.) hee A-3 | 3076 |l.=100mAdc, V. = 2Vdc

2N3418, 2N3419 20 — —

2N3420, 2N3421 40 —
D.C. Current Gain (1.) hee A3 | 3076 |l.=1Adc, V.. =2Vdc

2N3418, 2N3419 20 60 —

2N3420, 2N3421 4 | 120 —
D.C. Current Gain (1.) hee A-3 | 3076 |l.=2Adc, Ve =2Vdc

2N3418, 2N3419 15 — —

2N3420, 2N3421 30 — —
D.C. Current Gain (1.) hee A-3 | 3076 |l.=5Adc, V. =5Vdc

2N3418, 2N3419 10 — —

2N3420, 2N3421 15 — —
Collector-Emitter Saturation Voltage (1) | Veg ) | — | 025 Vdc A3 | 3071 |l =1Adc, |;=0.1Adc
Collector-Emitter Saturation Voltage (1) | Vee (o | — 0.5 Vdc A-3 | 3071 [l.=2Adc, Iz =0.2Adc
Base-Emitter Saturation Voltage (1.) BE (sat) | 0.6 1.2 Vdc A-3 | 3066 |l =1Adc, |;=0.1Adc
Base-Emitter Saturation Voltage (1.) BE (sat) 0.7 14 Vdc A-3 3066 |l = 2Adc, |y = 0.2Adc
Gain Bandwidth Product f 40 | 160 MHz | A4 | 3306 |l.=0.1Adc, V= 10Vdc, f = 20MHz
Output Capacitance Cop — | 150 pf A4 | 3236 |V =10Vdc, I =0,f = 1MHz
Switching Parameters

Turn-on Time ton — | 03 uS A4 — | {lc=1Adc, Iy, = —Il, = 0.1Adc

Turn-off Time tos — 1.2 uS A4 — i See Switching Speed Circuit
100°C
Forward Biased Second Breakdown Isfy 3 — Adc B-6 | 3005 |V =>5Vdc,t=60sec, T =100°C
Forward Biased Second Breakdown Isfy 1 — Adc B-6 | 3005 |V.;=15Vdc,t=60sec, To =100°C
Forward Biased Second Breakdown Isfy 0.4 — Adc B-6 | 3005 |V =37Vdc,t=60sec, T, =100°C
Forward Biased Second Breakdown [ B-6 | 3005 |t=60sec, To =100°C

2N3418, 2N3420 185 | — mAdc Ve = 60Vde

2N3419, 2N3421 120 | — mAdc Ve = 80Vdc
Unclamped Reverse Biased Esly, 45 — mj B-7 — |l =3Adc, L = 10mH,
Second Breakdown Base Open
Clamped Reverse Biased Second Esfs 180 | — mj B-8 — | Ic =3Adc, L = 40mH,
Breakdown Vclamp = Rated Vo
150°C
Collector-Emitter Cutoff Current lcex A-5 | 3041 |V =0.5Vdc, Cond. A, T, =150°C

2N3418, 2N3420 — 50 wAdc Ve = 80Vdc,

2N3419, 2N3421 — 50 uAdc Vee = 120Vdc,
—55°C
D.C. Current Gain (1.) Nee 10 | — — A5 | 3076 |lc=1Adc, Ve =2Vdc, T, = —55°C

Note: 1. Pulse width = 300uSec, duty cycle < 2%.
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JAN, JANTX, & JANTXV 2N3418-2N3421

Forward Bias Unclamped Reverse Bias
Safe Operating Area Second Breakdown
10 10 T
l \ T =100°C
Pulse Width = 1ms ] 5 % Ie T
—_ 3 Duty cycle = 50% & \ Y Iy =g = 10
< 2 o,
S 2 2 2 2y,
: < A ™
1 £
© =
3 D.C. =
8 5 ‘E’ .5 \ \\ N RN
5 N 8 \ SN
g z \
[3) 2 Te =100°C f_( 2
] g \
3 1 v
g g !
| 05 | .05
o 2N3418,20 a —
.02 2N3419,21 02
01 .01
; 1 2 5 10 20 50 60 80 0 1 2 3 4 5
: V¢ — COLLECTOR TO EMITTER VOLTAGE I — COLLECTOR CURRENT (A)
Reverse Bias
Safe Operating Area
Clamped Inductive Switching D.C. Current Gain Vs. Collector Current
10 180 ,
Ve =2V
160
5 —
z T, < 200°C 140 L
s z — — - — 2N3418,19
z <
w20 8 120 ———t— 2N3420, 21
g z
w o
© 100 150°C
x 1.0 g ~4 25°C T <
o 2 - el
5 © 8
4 g N
0.5 a
3 | 60 — B
[ 2N3418,20 £ ool=F T —s5° T~ 4
o 2N3419,21 \
= —~550,
02 ¥ —T_ s e -y
20 = 3
0.1 0
1 2 5 10 20 50 60 80 05 .1 2 5 1 2 5
V¢ — COLLECTOR TO EMITTER VOLTAGE (V) Ic — COLLECTOR CURRENT (A)
Saturation Voltage
Saturation Voltage Temperature Coefficients
10 T L ~ 2 T T T T T
L T, =25°C o Ie 25°C to —55°C /
5 $as| 3 S0 |
_le s s |
T 10 > &© /
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.01 —25
005 01 .02 05 1 2 5 1 2 5 005 0 .02 .05 1 2 5 1 2 5
Ic — COLLECTOR CURRENT (A) 1. — COLLECTOR CURRENT (A)
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JAN, JANTX, & JANTXV 2N3418-2N3421

Switching Speed Switching Speed
Characteristics Characteristics
1 T T T 10
Vee =20V Voo =20V

I
5 o =—lp = 10 5 gy =—1 ——IC
’ [Tt - R T)) .

g, e g
5 t rise 150°C 4
o o
g o
E t rise 25°¢ ‘é
= [ Fall time t, 150° \
.02 2 l
Fall time t, 25°
01 R
.5 1 2 5 5 1 2 5
I — COLLECTOR CURRENT (A) Ic — COLLECTOR CURRENT (A)
Thermal Response Switching Speed Circuit
1
T
D =05 4
5 t — ~ +-20.3vdc
5 i > 2l
u 2 0.1_—1
B - 7
zz -’*—"\/r// 200
< .05 " 4
"8
[=]
] $ %% LA
35 Single Pulse 116V
Tg @ l ‘
s
g v
zx 01 .
- eJ-cm =Pyt 8¢ Pulse width  2us
| Duty cycle = - 2%
= .005 0,c= 6.7°C/W Sog‘sﬁe impedance
.002
b 6.4vVdc
.001

0l .02.05 .1 .2 5 1 2 5 1020 50 100 200 500 1000
TIME (milliseconds)
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POWER TRANSISTORS
5 Amp, 80V, Planar NPN

JAN, JANTX, & JANTXV 2N3996
JAN, JANTX, & JANTXV 2N3997
JAN, JANTX, & JANTXV 2N3998

JAN, JANTX, & JANTXV 2N3999

FEATURES

® Meets MIL-S-19500/374*

® Collector-Base Voltage: Up to 100V
e D.C. Collector Current: 5A

® Fast Switching

® Beta Guaranteed at 3 Current Levels

ABSOLUTE MAXIMUM RATINGS

JAN, JANTX, & JANTXV 2N399%
JAN, JANTX, & JANTXV 2N3997
JAN, JANTX, & JANTXV 2N3998
JAN, JANTX, & JANTXV 2N3999

Collector-Base Voltage, V3o
Collector-Emitter Voltage, Vg
Emitter-Base Voltage, Vg -
D.C. Collector Current, |
Power Dissipation

25°C Ambient
100°C Case
Operating and Storage Temperature Range ...

MECHANICAL SPECIFICATIONS

DESCRIPTION

Unitrode power transistors provide a
unique combination of low saturation
voltage, high gain and fast switching. They
are ideally suited for power supply pulse
amplifier and similar high efficiency power
switching applications.

JAN, JANTX, & JANTXV 2N3986, 2N3997

.455
400

.250
090

10-32 ¢ NF-2A
THREAD

Dimensions in inches.

TO- 1M

45 -763
0o 570 ———
e : 437 ex
aso | 055 810 *laza M “1
090 DIA. HOLE
AN

10-32 « NF 2A
THREAD COLLECTOR -

Dimensions in inches.
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JAN, JANTX, & JANTXV 2N3996, 2N3997, 2N3998, 2N3999

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)t

2N3996* 2N3997*
2N3998* 2N3999%
Test Symbol Min. | Max. | Min. | Max. Units Test Conditions
D.C. Current Gain hee 30 — 60 — — 1c=50 mA, Vce=2V
D.C. Current Gain (Note 1) hee 40| 120 80| 240 — le=1A, Vee=2V
D.C. Current Gain (Note 1) hee 15 — 20 — — 1c=5A, Vce=5V
D.C. Current Gain, —55°C (Note 1) hre 0 — 20 — — le=1A, Vee=2V
Collector Saturation Voltage (Note 1) Ver (sat) —] 025 | —| 025 v le=1A, 1:=100 mA
Collector Saturation Voltage (Note 1) Vee (sat) - 2| = 2 v le=5A, 1,=500 mA
Base Saturation Voltage (Note 1) Vie (sat) 0.6 12 0.6 12 \ le=1A, 1:=100 mA
Base Saturation Voltage (Note 1) Vie (sat) — 1.6 — 16 \ lc=5A, 1,=500 mA
Collector-Emitter Breakdown Voltage BVceo 80 — | 8 — v le=50 mA, ls=0
(Note 1)
Emitter-Base Cutoff Current leso — 0.5 — 0.5 uA Vae=5V, le=0
Emitter-Base Cutoff Current leso e 10 — 10 A Vee=8V, lc=0
Collector Cutoff Current lces — 5 — 5 A Vee=90V, Re:=0
Collector Cutoff Current lceo — 10 — 10 uA Vee=60V, 1:.=0
Collector Cutoff Current, 150°C lces — 50 — 50 wA Vee=90, Ree=0
Collector Capacitance Cos — | 150 —| 150 pf Ves=10V, 1e=0, f=1 MHz
A.C. Current Gain (High Frequency) hre 4 — 4 — — lc=1A, Vce=5V, f=10 MHz
Switching Speeds o0 2::2 ::. _ [1)2 0% ' lllelgom, = —100 mA
;‘.";ﬁsfse Length=300 us; duty cycle <2% *Also applicabie to
1 All Values in This Table are JEDEC Registered JAN and JANTX versions
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JAN, JANTX, & JANTXV 2N3996, 2N3997, 2N3998, 2N3999

Forward Bias Unclamped Reverse Bias
Safe Operating Area Second Breakdown
10 10 T T
N \ Te l T, =100°C
5 =100°C s h
N D | N\ o R oy = —lp =75
< w
£ 2 L 2 ™
: AN HEAVCEL
w [
= 1 £ 1 ee
& \ £ N
5 5 tp =1lms \ T s 00@,,
o 50% Duty Cycle - N
o b Duty Cy \ b \ P \L\
2 AN S R
5 2 t =05ms Z 2 L N
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2 4 2 1 G
o
© H
| .05 =
. .05
K3 _!' \\‘
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ol o1
1 2 5 10 20 S0 80 0 1 2 3 4 5 6
V¢ — COLLECTOR TO EMITTER VOLTAGE (V) Ic — COLLECTOR CURRENT (A)
Reverse Bias
Safe Operating Area D.C. Current Gain
Clamped Inductive Switching 2N3996-2N3998
20 500 I I
10 Ve =5V
2 200
|y z
zZ s I T,=150°C
© T, < 200°C S 100 AN
z = i
3 i L1, =25C
3 2 x 50 (
5 o
(&3
= g 1, = —s5°¢ \\
N
8 ‘& 20
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o 5
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2 5
1 2 5 10 20 50 80 0 02 05 1 2 5 1 2 5 10
Vg — COLLECTOR TO EMITTER VOLTAGE }c — COLLECTOR CURRENT (A)
D.C. Current Gain
2N3997-2N3999 Saturation Voltage
500 10 : T
| T,=25°C
Ve =5V e /
200 T, =150°C s 2f =15
z <
g 1 =2 W o Vy; (sat) [
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a 7 ™ S 2
lm 20 = L
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L
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5 01
01 .02 05 .1 .2 5 1 2 5 10 0 .02 .05 .1 2 5 1 2 5 10

| — COLLECTOR CURRENT (A) Ic — COLLECTOR CURRENT (A)
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JAN, JANTX, & JANTXV 2N3996, 2N3997, 2N3998, 2N3999

Saturation Voltage Switching Speed
Temperature Coefficients Characteristics
2 T 1 T T
°
> - B 4+ |
2 3 lgy =l = l—% //
© 10 //
-4 °C w
w X"“ A °
o .5 oG X0 c 2 T |
Iy % & 3 Rise Time, tr
& e A g =
6 0 g 25°C |
e %,//r/cr @"C/ S —
W s /AV —gsc 102501 o\o‘ E e
CcE %) "}
E | 2 ‘ = 05
b ﬂ - \
o . 0,
Delay Time 25°C >
g ~ ]
= .02 ~—
S T | 1seec
<
—2.5 01 L
0 02 05 1 2 5 1 2 5 10 1 2 5 10
Ic — COLLECTOR CURRENT (A) lc — COLLECTOR CURRENT (A)
Switching Speed
Characteristics Thermal Response
10 1
Voo =20V ’ Duty cycle = 0.5 T 1 %-ﬂ
5 1
5= le 2 —1 =
b=l =15 2 /// ] %
- .
z 1 |_—1
— w . L1
5 2 { { o w L //l
< pa———— 150°C A z g .1 —.05
S Storage Time \ P 2z |
] L F_zgc\ L A ES o502
5 ! v ag P
E 10 >\ e 52 o //
w g2 . [§) =ry e 0
R ‘ P Single Pulse s-cit) = Ty * Yuc
E Fall Time 25°C |1 \\\ £z € TR
/\/ N zz 6, c =3.3C/W
g —T1] I: 005
002
1
1 2 5 10 001
Ic — COLLECTOR CURRENT (A) 0l 02.05 .1 2 5 1 2 5 10 20 50 100 200 500 1000

TIME (milliseconds)

Switching Speed Circuit

+20.3Vdc

200

+16V

Pulse width = 2us

Duty cycle = < 2%

Source Impedance
00

—6.4Vdc

NOTES:

1. I~ 1A, Iy, ~ —In ~ 100mA

2. The values of collector current and base
current are nominal. The actual values will
vary slightly with transistor parameters.
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POWER TRANSISTORS
10 Amp, 70V, Planar NPN

FEATURES

® Meets MIL-S-19500/394

® Collector-Base Voltage: up to 100V
® Peak Collector Current: 10A

® Fast Switching

® | ow Saturation Voltage

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage, Vo
Collector-Emitter Voltage, Vg ...
Emitter-Base Voltage, Vo ...
Peak Collector Current, I ...
Power Dissipation

JAN, JANTX & JANTXV 2N4150

DESCRIPTION

Unitrode power transistors provide a
unique combination of low saturation
voltage, high gain and fast switching. They
are ideally suited for power supply pulse
amplifier and similar high efficiency power
switching applications.

JAN & JANTX
2N4150

25°C AMDBIENE ..o 1.5W

100°C Case
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

.. —65°C to 200°C

370
.3357

.335.
2305

Dimensions in inches.

JAN, JANTX & JANTXV 2N4150 TO0-5

BASE

COLLECTOR

70
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JAN, JANTX & JANTXV 2N4150
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

/394 MIL-STD-750
Test Symbol Min. Max. | Units g?gt?p Method Test conditions
Visual and Mechanical Al | 2071 See Mechanical Data
25°C
Collector-Base Breakdown Voltage BV¢go 100 — {Vdc | A-2| 3001 | Ic = 10uAdc; Cond. D
Collector-Emitter Breakdown Voltage (Note 1) | BV, 70 | — f[vdc | A2| 3011 | I =0.1Adc; Cond. D
Emitter-Base Breakdown Voltage BVgo 7 — |vdc | A-2| 3026 | I = 10uAdc; Cond. D
Collector-Emitter Cutoff Current leeo — 10 |xAdc| A-2 | 3041 | V. = 60Vdc; Cond. D
Collector-Emitter Cutoff Current leex - 10 | xAdc| A-2 | 3041 | Vi = 100Vdc, Vg = 0.5Vdc; Cond. A
Collector-Base Cutoff Current leso — | 01 |uAdc| A-2 | 3036 | Voy =80Vdc; Cond. D
Emitter-Base Cutoff Current lgo — | 01 |pAdc| A-2 | 3061 | Vg = 5Vdc; Cond. D
D.C. Current Gain (Note 1) hee 40 | 120 — | A3 | 3076 | I- = 5Adc, Vo = 5Vdc
D.C. Current Gain (Note 1) hee 10 — — | A3 | 3076 | I, =10Adc, V¢ = 5Vdc
D.C. Current Gain (Note 1) hee 50 — — | A3 | 3076 | I =1Adc, V- = 5Vdc
Collector Saturation Voltage (Note 1) Vee(sat) | — | 06 |{vde | A4 | 3071 | Ic = 5Adc, |y = 0.5Adc
Collector Saturation Voltage (Note 1) Vee(sat)| — | 25 |Vvde | A4 | 3071 | I = 10Adc, Iy = 1Adc
Base Saturation Voltage (Note 1) Vie (sat)y | — | 1.5 [vdc | A4 | 3066 | Ic = 5Adc, I, = 0.5Adc; Cond. A
Base Saturation Voltage (Note 1) Vie (sat) | — | 25 |Vdc | A-4 | 3066 | Ic = 10Adc, Iy = 1Adc; Cond. A
AC. Current Gain he, 40 | 160 | — | A4 | 3206 | 1o = 50mAdc, Ve = 5Vdc, f = 1KHz
Gain-Bandwidth Product f; 15 75 | MHz | A4 | 3306 | I = 0.2Adc, Ve = 10Vdc, f =10MHz
Output Capacitance Cop — | 350 | pf | A4 | 3236 | Vo =10Vdc, 1. =0, f = 1MHz
Thermal Resistance 0, ¢ — 20 |ogfy | C1 | 3151
Delay Time ty — 50 | ns | A4 —
Vee = 20V
Switching Rise Time t, — | 500 [ ns | A4 — L _sA
Speeds Storage Time t, — | 15 | us | A4| — ¢
lg, = lgon Iy, = 0.5A
Fall Time t, — | 500 | ns | A4 —
100°C
Forward-Biased Second Breakdown Isfs 5| — |Adc | B-6{ 3005 | Ve —1Vdc, t = 60Sec,
Forward-Biased Second Breakdown Is/g 70 | — |mAdc B-6| 3005 | Voe—70Vdc, t = 60Sec,
Unclamped Reverse Biased Second Breakdown | E/, 125 — | mj | B7 — | lc="5Adc, L =1mh
Clamped Reverse Biased Second Breakdown Edfs 20| — | mj | B8 — | lc =5Adc, L =40mh, V.. = 70V
150°C
Collector-Emitter Cutoff Current leex ~— | 100 |uAdc| A-5 | 3041 | V.= 80Vdc, Vi = 0.5Vdc, Cond. A
—55°C
D.C. Current Gain (Note 1) hee 20 | — — | A5 | 3076 | Ic =5Adc, Ve = 5Vdc

Note: 1. Pulse length = 300us; duty cycle <2%.
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Forward Bias
Safe Operating Area
10 T
jIOuSec,
5 \ 10% Duty Cycle -

. N

JAN, JANTX & JANTXV 2N4150

Unclamped Reverse Bias
Second Breakdown
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! N 1
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JAN, JANTX & JANTXV 2N4150

Switching Speed Switching §pged
Characteristics Characteristics
1 10
Ve = 20V Vo =20V
5 e cc
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g 1 i // % 1 \
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POWER TRANSISTORS JAN, JANES JANTXY anaogs
20 Amp, 150V, Double Diffused
NPN Mesa

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 150V These MIL approved double diffused

® Peak Collector Current: 30A glass passivated mesa power transistors
et Time <500 nS combine fast-switching, low saturation
ot Time <24S voltage and rugged EJ, capability. They
® Qualified to MIL-S-19500/439 are designed for use in switching

regulators, converters, inverters and
switching-control amplifiers.

ABSOLUTE MAXIMUM RATINGS JAN, JANTX JAN, JANTX
& JANTXV & JANTXV
2N5038 _2NS039

125V
.95V

Collector-Base Voltage, Vo
Collector-Emitter Sustaining Voltage, Vg (sus) (1)

Veeo (sus) -

Emitter-Base Voltage, Vegg ............
Collector Current, I continuous ..
Collector Current, I peak .......
Base Current, |; continuous .
Power Dissipation, 25°C Case ..........................
Operating and Storage Temperature Range .

(1) With Ry < 502

—65 to 200°C ...

MECHANICAL SPECIFICATIONS

NOTE:
Leads may be soldered to within JAN, JANTX, JANTXV 2N5038, 2N5039 T0-3
116" of base provided temperature-
time exposure is less than 260°C
for 10 seconds.
ins. mm
A | .875 MAX. 2.22 MAX.
B [ .135 MAX. 0.34 MAX.
P C | .250—.450 0.64—1.14
T D | 312MmIN. 0.79 MIN.
A E | .205—.225 0.52—0.57
F_| .420—440 1.07—1.12
J_ | 151—161DIA. | 0.38—0.41
K| .188 MAX. RAD.| 0.48 MAX. RAD.
L | 525 MAX. RAD.| 1.33 MAX. RAD.
B M | 655—675 1.66—1.71
N [1.177—1.197 2.99—3.04
c D P | .038—.043 DIA. | 0.10—0.11 DIA,

9/79 D_U——]
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JAN, JANTX & JANTXV 2N5038
JAN, JANTX & JANTXV 2N5039

Electrical Specifications (at 25°C unless noted)

2N5038 2N5039
Test Symbol MIN. MAX. MiIN. MAX. Units Test Conditions
— — 30 150 lc =05,V =5V
D.C. Current Gain (Note 1) hee — ° <
50 200 — — le =2A, Ve =5V
— — 20 — lc =10A, Vg =5V
D.C. Current Gain (Note 1) hre . - S <
20 —_ — —_ le =12A, Ve =5V
—_ — 10 — lc =10A, Ve =5V
D.C. Current Gain —65°C hee — < =
10 — —_— — lc =12A, Ve =5V
Collector Saturation Voltage
(Note 1) Ve (sat) —_ — — 1.0 v lc=10A, 1;=1.0A
Collector Saturation Voltage v - 10 - - v lc=12A, 1y =12A
(Note 1) CE {sat) — 25 — 25 I = 20A, |, =5A
— — — 18 v le =10A,V .=
Base-Emitter Voltage (Note 1) Vee < Vee =5
— 1.8 — — v lc =12A,Vee=5V
Collector-Emitter Sustaining _ _
Voltage (Notes 2, 3) Veto () %0 - & - v lo=02A L =15mH
1c=02A,L =2mH
Collector-Emitter Sustaining Vge = —1.5V
Voltage (Notes 2, 3) Ve s 150 - 125 - v lg=0
Ry =100Q
Collector-Emitter Sustaining _ _ _
Voltage (Notes 2, 3) VerR fsus) 110 — 95 — v Rge =50Q,1c =02A,L = 15mH
Emitter-Base Voltage Veso 7.0 — 70 — v lg = 25mA
— — — 25 Vg = 125V
Collector Cutoff Current leso mA
- 25 - - Vg = 150V
— —_ — 10 Vg =55V
Collector Cutoff Current leeo mA <t
— 10 — — Ve =70V
— — - 5.0 Vg = 85V, Vg = —1.5V
Collector Cutoff Current leex mA = €
— 5.0 — — Vee = 100V, Vg = —1.5V
— — — 10 Vg = 85V, Vg = —1.5V
Collector Cutoff Current, 150°C | lcgx mA
— 10 — — Ve = 100V, Vg = —1.5V
Emitter Cutoff Current lego — 5.0 —_ 5.0 mA | Vpe=—5V
Magnitude of Small Signal
Forward — Current Transfer ‘ hye 12 48 12 48 — Vee =10V, Ic =2A, f =5MHz
Ratio
Collector Capacitance Cob — 500 — 500 pF Vep =10V, f =1MHz
Thermal Resistance: 0 - -
Junction-to-Case RO, - 1.25 — 1.25 C/IW |V =10V, I =10A

Notes

1. Pulse length =250 uS; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 4S; duty cycle <1%.
Voltage cl d at i llector-emitter voltag

3. Unclamped Inductive Load.
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Electrical Specifications (at 25°C unless noted)

JAN, JANTX & JANTXV 2N5038
JAN, JANTX & JANTXV 2N5039

2N5038 2N5039
Test Symbol MIN. MAX. MIN, MAX. Units Test Conditions
lc = 20Adc, L =70¢H, 0.1Q
Bk ed 14 - 14 - Ve = 75V, 90V
Second Breakdown Energy £ m) | Ru=3759,4.50
Sib —_ —_
5.06 —_ 5.06 — lc = 4.5Adc, L = 500¢H, 0.1
unclamped Ve = 10vde
Forward Bias 50 — 50 - Ve = 28V, t = 1s, non-rep.
Second Breakdown Igfy A
Collector Current 0.9 — 0.9 — Vee = 45V, t = 1s, non-rep.
s lc = 12Adc
Switching Speeds t,, —_ 0.5 — — uS lg, = I = 1L.2Adc
Turn-on Time Vee = 30Vdc =2V
lc = 10Adc
Turn-on Time ton —_ —_ — 0.5 »S lg, = I3, = 1Adc
Vee = 30Vde =2V
le = 10Adc
Turn-off Time toss - —_ — 20 #S | lg =lg =1.0Adc
Vee = 30Vde =2V
lc =12Adc
Turn-off Time toss — 20 - - uS lg, = lp; = 1.2Adc
Vee = 30Vde =2V
Switching Time Test Circuit
—4 1V Ve = 30V =2V
3.32 (2N5038) 2.50 (2N5038)
4.00 (2N5039) 3.00 (2N5039)
3.30 (2N5038) w low
4,00 (2N5039) Scope
w (Note 2)
Pulse In
(Note 1) i
91V
— 90%
Input Waveform
10% ——df
oV —————]
ton toss
Output Waveform — 0%
90% =
Notes

1. The rise time (t) and fall time (t,) of the applied pulse shall be each <20 nanoseconds; duty cycle <2%; generator source impedance shall be

50 ohms; Pulse width = 20 uS

2. Output sampling oscilloscope: Z;, >100K ohms; C,, <50pf; rise time <20 nanoseconds.
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JAN, JANTX & JANTXV 2N5038

JAN, JANTX & JANTXV 2N5039
Forward Bias Safe Operating Area

for 2N5038 and 2N5039 Power Derating
30 o 100
2 \
20 s NG
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POWER TRANSISTORS
5 Amp, 150V, Planar NPN

FEATURES

e Collector-Base Voltage: up to 150V
® D.C. Collector Current: 5A

® Peak Collector Current: 10A

® Fast Switching

® Low Saturation Voltage

e High Gain

ABSOLUTE MAXIMUM RATINGS

2N5487 2N5488
5487-1 5488-1
5487-3 5488-3

Collector-Base Voltage, Vigo -
Collector-Emitter Voltage, Vg
Emitter-Base Voltage, Vi .....
D.C. Collector Current, |,

.. 150V

Peak Collector Current, lo ... C10AL 10A
Power Dissipation
25°C Ambient ... 1.25W
100°C Case ..... 15w

Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

2N5487
2N5488

5487-1
5487-3
5488-1
5488-3

DESCRIPTION

Unitrode power transistors provide a
unique combination of low saturation
voltage, high gain and fast switching. They
are ideally suited for power supply pulse
amplifier and similar high efficiency power
switching applications.
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2N5487 2N5488 5487-1 5487-3 5488-1 5488-3

MECHANICAL SPECIFICATIONS

5487-3 5488-3 Low Profile
7/16 Hex
o225, 1.500
2057 MIN. o1y 002
—m— s [
Tl
I £
st
Dimensions in inches.
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)t
2N5487 2N5488
Test Symbol Min. Max. Min. Max. Units Test Conditions
D.C. Current Gain (Note 3) hee 100 300 40 120 — le =1A, V=2V
D.C. Current Gain hee 80 35 — le = 50mA, Ve = 2V
D.C. Current Gain (Note 3) hee 25 15 — lc = 5A, Ve = 5V
Collector Saturation Voltage (Note 3) Vee (sat) 0.25 0.25 v lc = 1A, I = 100mA
Collector Saturation Voltage (Note 3) Vee (sat) 1.0 1.0 \ lc = 5A, I; = 500mA
Base Saturation Voltage (Note 3) Vge (sat) 12 12 v Ic = 1A, Ig = 100mA
Base Saturation Voltage (Note 3) Ve (sat) 18 18 v lc = 5A, l; = 500mA
Co(lg‘e(;:éog-)Emltter Breakdown Voltage BVeee 120 150 v Ic = 10mA, Ry = 10 ohms
Collector-Emitter Breakdown Voltage _ —

(Note 3) BV¢eo 80 100 v lc = 100mA, I; =0
Emitter-Base Breakdown Voltage BV 8 8 v lg = 104A, 1 =0
Collector Cutoff Current lees 0.1 uA Vee = 80V, Rge = 0
Collector Cutoff Current lees 0.1 wA Ve =100V, Ry =0
Collector Cutoff Current lces 10 uA Vee = 120V, Rge =0
Collector Cutoff Current lces 10 uA Veg =150V, Rge = 0
Collector Cutoff Current, 150°C lees 50 uA Vg =80V, Ry =0
Collector Cutoff Current, 150°C lces 50 uA Vee = 100V, Rge =0
Collector Capacitance Cob 75 75 pf Veg =10V, 1. =0
A.C. Current Gain fo 4 4 lc = 200mA, V. = 5V, f = 10MHz

Switching Turn-on Time t., 125 125 ns L —1A 2N5487 See Fig. 1

Speeds Turn-off Time tos 450 550 ns c— 2N5488 See Fig. 2

Notes:

1. The device may be switched between maximum rated collector current and maximum rated collector-emitter voltage along a resistive
load line provided the switching time is less than 10 microseconds. Switching at low speed through regions of high instantaneous power
dissipation may cause second breakdown to occur, with consequent damage to the device.

2. Steady state limits based on a maximum junction temperature of 200°C. High pulse power dissipation may cause second breakdown.
Consult the factory on high power, low duty cycle application.

3. Pulse length = 300 us; duty cycle <2%.

TAIl values in this table are JEDEC registered.
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2N5487 2N5488 5487-1 5487-3 54881 5488-3

Maximum Safe Operating Area
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Switching Speed Circuit

+30v

Tektronix
541A or
Equivalent

—20V

Figure 1

+30v

Tektronix
1A or
Equivalent
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POWER TRANSISTORS
10 Amp, 120V, Planar NPN

FEATURES

® Collector-Base Voltage: up to 120V
e Peak Collector Current: 10A

e Fast Switching

e Beta Guaranteed at 3 Current Levels

ABSOLUTE MAXIMUM RATINGS

2NS5552
5552-4

Collector-Base Voltage, Vgs -
Collector-Emitter Voltage, V o
Emitter-Base Voltage, Vo .
D.C. Collector Current, I
Power Dissipation

25°C Ambient ..
100°C Case ...
Operating and Storage Temperature Range .

65°C to 200°C

MECHANICAL SPECIFICATIONS

2N5552 5552-4

DESCRIPTION

Unitrode power transistors provide a
unique combination of low saturation
voltage, high gain and fast switching. They
are ideally suited for power supply pulse
amplifier and similar high efficiency power
switching applications.

2N5552 T0-5 _>l
=
Dimensions in inches.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)}

2N5552 5552-4

Test Symbol Min Max. Units Test Conditions
D.C. Current Gain he; 40 250 — l- = 05A, Vo, =2V
D.C. Current Gain (Note 2) heg 50 150 — I.=5A, V. =5V
D.C. Current Gain (Note 2) hee 30 — — . =10A, V.. =5V
Collector Saturation Voitage (Note 2) Ve (sat) — 05 Y% . =5A, I, =05A
Collector Saturation Voltage (Note 2) Vee (sat) — 10 v lo=10A, I, =1A
Base Saturation Voltage (Note 2) Vee (sat) — 13 v l.=5A, I.=05A
Base Saturation Voltage (Note 2) Vie (sat) — 18 v I-=10A, I, =1A
Collector-Emitter Sustaining Voltage (Note 2) BVco 120 — v I = 100mA, Ry = 102
Collector-Emitter Sustaining Voltage (Note 2) Veio (sus) 80 — v I~ =100mA, I, =0
Collector-Emitter Voltage (Note 2) BVgs 120 — v I =02:A, Ry =0
Emitter-Base Breakdown Voltage BVeeo 7 _ \Y le=10.A, I-=0
Collector Cutoff Current s _ 02 | A Ve = 120V, R, =0
Collector Cutoff Current, 150°C lees — 0.1 mA Ve =80, Ry =0, T=150"C
Collector Capacitance Corn — 150 pf Ve =10, I, =0, f=1MHz
A.C. Current Gain h. 3 — — le =0.5A, Vo =5V f = 10MHz
Switching Speeds Turn-on Ti.me te. _ 100 ns l- =5A

Turn-off Time to — 700 ns I, =250ma |, = — 250ma

Notes:
The device may be switched between maximum rated collector current and maximum rated collector — emitter voltage along a resistive
load line provided the switching time is less than 10 microseconds. Switching at low speed through regions of high instantaneous power
dissipation may cause second breakdown to occur, with consequent damage to the device.

1.

2.

+

Pulse length = 300 us; duty cycle <2%.
All values in this table are JEDEC registered,

Switching Speed Circuit

+25v

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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POWER TRANSISTORS
20 Amp, 80V, Planar NPN

2N5658
2N5659

FEATURES DESCRIPTION

e Collector-Base Voltage: up to 120V Unitrode power transistors provide a

® Peak Collector Current: 20A unique combination of low saturation

® High Gain voltage, high gain and fast switching. They
® Fast Switching are ideally suited for power supply pulse

amplifier and similar high efficiency power
switching applications.

ABSOLUTE MAXIMUM RATINGS
2N5658

2N5659

Collector-Base Voltage, Vo
Collector-Emitter Voltage, V¢ -
Emitter-Base Voltage, Vg ..
Peak Collector Current, I, ...
Power Dissipation

100°C Case ... - 30w
Operating and Storage Temperature Range ...—65°C to 200°C
MECHANICAL SPECIFICATIONS
2N5658 T0-59
763
ooy 570~
32077 4.010 =837 HEX
150 (055 +-410 ”.424
i DIA. HOLE
— | :
M- == e} 22
BASE Y 2
1 R0 COLLECTOR—" =
Dimensions in inches.
2N5659 TO-111
10-32 « NF-2A
THREAD
Dimensions in inches. Collector Isolated from Case.
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2N5658 2N5659
Electrical Specifications (at 25°C unless noted)t

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain hee 40 250 — lc = 0.5A, Veg = 2V
D.C. Current Gain hee 50 150 — lc = 5A, Vee =5V (Note 1)
D.C. Current Gain hee 30 — lc = 10A, Veg =5V (Note 1)
Collector Saturation Voltage Ve (sat) .5 \ lc = 5A, lg = 0.5A (Note 1)
Collector Saturation Voltage Vet (sat) 10 \ lc = 10A, lg=1A (Note 1)
Base Saturation Voltage Ve (sat) 13 \" lc = 5A, lg = 0.5A (Note 1)
Base Saturation Voltage Vie (sat) 1.8 v lc = 10A, lp=1A (Note 1)
Collector-Emitter Breakdown Voltage BVeie 120 \ lc = 100mA, Ry =10
Collector-Emitter Breakdown Voltage BVees 120 \ lc = 0.24A, Rge =0
Collector-Emitter Breakdown Voltage BVeeo 80 \ le =100mA, ;=0 (Note 1)
Emitter-Base Breakdown Voltage BVi;0 7 \ lg = 104A, le=0
Collector Cutoff Current legs 0.2 1A Veg =120V, Ry =0
Collector Cutoff Current, 150°C legs 0.1 mA Vee = 80V, Rge = O, T =150°C
Collector Capacitance Cobo 150 pf Veg = 10V, le=0, f=1MH;
A.C. Current Gain h;. 3 I == 0.5A, Ve =5V, f = 10MHz
o Turn-on Time ton 150 ns le = 5A
Switching Speeds . @ oo t 800 | ns I, = 250mA I, = -250mA
Note 2.

Notes:

1. Pulse length = 300 us; duty cycle <2%

2. Measured in saturated switching speed circuit.

1t All Values in This Table are JEDEC Registered.

Switching Speed Circuit
+25v

—25V

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 + TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 84 PRINTED IN U.S.A.



JAN, JANTX, & JANTXV 2N5660
POWER TRANSISTORS JAN, JANTX, & JANTXV 2N5661
2 Amp, 300V, Planar NPN JAN, JANTX, & JANTXV 2N5662
JAN, JANTX, & JANTXV 2N5663

FEATURES DESCRIPTION

o Meets MIL-S-19500/454 Unitrode high voltage transistors provide
e Collector-Base Voltage: up to 400V a unique combination of low saturation

e D.C. Collector Current: 5A voltage, fast switching, and excellent gain.
® Peak Collector Current: 10A They are ideally suited for off-line power
® Fast Switching supply designs and other applications

where the increased voltage rating adds
to system reliability.

JAN, JANTX, JAN, JANTX, JAN, JANTX, JAN, JANTX,

ABSOLUTE MAXIMUM RATINGS & JANTXV & JANTXV & JANTXV & JANTXV
2N5660 2N5661 2N5662 2N5663

. 400V.... 250V.... .. 400V
300V

Collector-Base Voltage, Vg0
Collector-Emitter Voltage, Vo -
Emitter-Base Voltage, Vg0
D.C. Collector Current, I
Peak Collector Current, I ..
Power Dissipation

25°C Ambient .. S 20W. .| 2Wo

100°C Case ... . . . . L IBW 15w
Operating and Storage Temperature Range ... .—65°C to 200°C

MECHANICAL SPECIFICATIONS

JAN, JANTX, & JANTXV 2N5660 JAN, JANTX, & JANTXV 2N5661 T0-66

145

BASE
EMITTER

620
MAX.

075
050 340
250 ' .360

MIN. 190

Dimensions in inches.

JAN, JANTX, & JANTXV 2N5662 JAN, JANTX, & JANTXV 2N5663 T0-5

017—.001

o250 —fe—15 MIN
370 030
13357 [
010

+
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Dimensions in inches.
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JAN, JANTX, & JANTXV 2N5660 JAN, JANTX, & JANTXV 2N5661

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) JAN, JANTX, & JANTXV 2N5662 JAN, JANTX, & JANTXV 2N5663
2N5660, 2N5662

/S‘*jg MIL-STD-750
Test Symbol Min. | Max.| Units group [Method Test conditions
Visual and mechanical A-1 2071 See Mechanical Data
25°C
Collector-Emitter Breakdown Voltage (Note 1) BVew* 250 — |Vvdc A-2 |3011 |I.=10mAdc; Ry = 100%; Cond. B
Collector-Emitter Breakdown Voltage (Note 1) BVeeo* 200 | — [Vdc A-2 |3011 |l. = 10mAdc; Cond. D
Emitter-Base Breakdown Voltage BVeo* 6] — |Vdc A-2 [3026 |l = 10xAdc; Cond. D
Collector-Emitter Cutoff Current lees® — | 0.2 | xAdc A-2 3041 |V, = 200Vdc; Cond. C
Collector-Base Cutoff Current leso — | 01 |xAdc | A-2 |3036 |V = 200Vdc; Cond. D
Collector-Base Cutoff Current leso — | 10 {mAdc| A-2 {3036 |V = 250Vdc; Cond. D
D.C. Current Gain (Note 1) hee* 0 —| — A-3 |3076 |l = 50mAdc, V. = 2Vdc
D.C. Current Gain (Note 1) he* 401120 | — A-3 |3076 |l. = 0.5Adc, V. = 5Vdc
D.C. Current Gain (Note 1) hee* 15 — — A-3 3076 |l. = 1Adc, V. = 5Vdc
D.C. Current Gain (Note 1) hee 50 — | — A-3 |3076 |l. = 2Adc, V. = 5Vdc
Collector Saturation Voltage (Note 1) Vee(sat)*| — | 0.4 |Vdc A-3 [3071 |Il. = 1Adc, I; = 0.1Adc
Collector Saturation Voltage (Note 1) Vee(sat) — | 0.8 |Vdc A-3 (3071 |l = 2Adc, I, = 0.4Adc
Base Saturation Voltage (Note 1) Vie(sat)* — | 12 |Vdc A-3 3066 |I.=1Adc, |, = 0.1Adc; Cond. A
Base Saturation Voitage (Note 1) Vie(sat) — | 1.5 |vde A-3 |3066 |I. = 2Adc, |, = 0.4Adc; Cond. A
Gain-Bandwidth Product f* 20| 70 |MHz A-4 13306 |l.=0.1Adc, Ve = 5Vdc, f = 10MHz
Output Capacitance Cob — 45 | pf A-4 13236 |V = 10Vdc, I, =0, f = IMHz
Thermal Resistance 0,_c C-1 |3151
2N5660 — | 50 |ciw |
2N5662 — | 67 |°C/W
Switching Speeds Turn-on time t,.* — 1025 |us A4 | — |l = 0.5Adc
Turn-off time to* — 1 085 [us Ad | —
100°C
Forward Biased Second Breakdown
2N5660 Isfe 2| — |Adc B-6 |3051 |Vc = 10Vdc, t = 1Sec
Isjs 05| — |Adc B-6 | 3051 |V = 40Vdc, t = 1Sec
Iss 36| — |mAdc| B-6 3051 [V = 200Vdc,t = 1Sec
2N5662 Isfs 2| — |Adc B-7 | 3051 |Vce = 7.5Vdc, t = 1Sec
Isfs 06| —|Adc B-7 | 3051 |V = 25Vdc, t = 1Sec
I 27| — [mAdc| B-7 {3051 |V = 200Vdc,t = 1Sec
Unclamped Reverse Biased Second Breakdown| Egj, 02| — |mj B-8 {3053 |l. = 2Adc, L=0.1 mh
Clamped Reverse Biased Second Breakdown Eqf, 80 —|mj B9 | 3053 | I, = 2Adc, L = 40mh, Veiam, = 200V
150°C
Collctor-Emitter Cutoff Current les™ — | 100 [ uAdc | A-5 | 3041 |V, = 200Vdc, Cond. C
—65°C
D.C. Current Gain (Note 1) he 15 —| — A-6 | 3076 | I, = 0.5Adc, V = 5Vdc
Notes

1. Pulse length = 300 us; duty cycle <2%.
* Those parameters marked with a * are JEDEC registered and devices meeting these specifications are available as commercial 2N devices.
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JAN, JANTX, & JANTXV 2N5660 JAN, JANTX, & JANTXV 2N5661

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) JAN, JANTX, & JANTXV 2N5662 JAN, JANTX, & JANTXV 2N5663
2NS5661, 2N5663
/s?é MIL-STD-750
Test Symbol Min. | Max. | Units group Method! Test conditions
Visual and mechanical A-1 [2071 See Mechanical Data
25°C
Collector-Emitter Breakdown Voltage (Note 1) | BV .,* 400 | — (Vdc A-2 |3011 |I. = 10mAdc; R, = 1002; Cond. B
Collector-Emitter Breakdown Voltage (Note 1) BV¢eo* 300 | — |Vdc A-2 | 3011 |!. = 10mAdc; Cond. D
Emitter-Base Breakdown Voltage BVeo* 6 | — [Vvdc A-2 |3026 | I. = 10xAdc; Cond. D
Collector-Emitter Cutoff Current lees® — | 02 |pAdc | A-2 |3041 |V, = 300Vdc; Cond. C
Collector-Base Cutoff Current leso — | 0.1 |uAdc A-2 3036 |V = 300Vdc; Cond. D
Collector-Base Cutoff Current leso — | 1.0 |mAdc| A-2 |3036 |V, = 400Vdc; Cond. D
D.C. Current Gain (Note 1) he* 251 —| — A-3 |3076 |l = 50mAdc, V. = 2Vdc
D.C. Current Gain (Note 1) hge* 25 75 —_ A-3 3076 |l. = 0.5Adc, V¢ = 5Vdc
D.C. Current Gain (Note 1) hee* 15 — — A-3 |3076 |l = 1Adc, V, = 5Vdc
D.C. Current Gain (Note 1) hye 5 — — A-3 {3076 |I. = 2Adc, V., = 5Vdc
Collector Saturation Voltage (Note 1) Vee(saty*| — | 04 |Vdc A-3 | 3071 {1, = 1Adc, |, = 0.1Adc
Collector Saturation Voltage (Note 1) Vee(sat) — | 0.8 {Vdc A-3 | 3071 | I = 2Adc, |, = 0.4Adc
Base Saturation Voltage (Note 1) Vie(sat)* — | 12 |Vdc A-3 | 3066 |l. = 1Adc, I, = 0.1Adc; Cond. A
Base Saturation Voltage (Note 1) Vie(sat) — | 15 |Vvdc A-3 | 3066 |l. = 2Adc, |, = 0.4Adc; Cond. A
Gain-Bandwith Product f* 20 | 70 | MHz A-4 | 3306 |, = 0.2Adc, Ve = 10Vdc, f = 10MHz
Output Capacitance Cos — | 45 |pf A-4 13236 |V, = 10vdc, I =0, f = 1MHz
Thermal Resistance 0,_¢ C-1 | 3151
2N5661 — | 50 |°C/W
2N5663 — | 67 [°C/W
Turn-on time to.* — 1025 fus A4 | — |l. = 0.5Adc
Switching Speeds Turn-off time to* — | 12 |us A4 | —
100°C
Forward Biased Second Breakdown
2N5661 Lo 2| — |Adc B-6 | 3051 |V, = 10vdc, t = 1Sec
Lo/ 05| — [Adc B-6 | 3051 |V, = 40Vdc, t = 1Sec
ls/ 19| — |[mAdc| B-6 |3051 | Vce = 300Vdc, t = 1Sec
2N5663 ls/ 2| — |Adc B-7 [ 3051 |V = 7.5Vdc, t = 1Sec
lsss 06 | — [Adc B-7 | 3051 |V, = 25Vdc, t = 1Sec
lsn 14| — [mAdc| B-7 |3051 |V, = 300Vdc, t = 1Sec
Unclamped Reverse Biased Second Breakdown| E;, 02| —|mj B-8 [ 3053 | I, = 2Adc, L=01mh
Clamped Reverse Biased Second Breakdown [ 80| —|mj B-9 | 3053 | I. = 2Adc, L = 40mh, Veim, = 300V
150°C
Collector-Emitter Cutoff Current lees® — | 100 | Adc A-5 | 3041 | V. = 300Vdc, Cond. C
—65°C
D.C. Current Gain (Note 1) hee 0 —| — A-6 | 3076 |I. = 0.5Adc, V. = 5Vdc
Notes
1. Puise length = 300 us; duty cycle <2%.
* Those parameters marked with a * are JEDEC registered and devices meeting these ifications are i as cial 2N devices.
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JAN, JANTX, & JANTXV 2N5660 JAN, JANTX, & JANTXV 2N5661
JAN, JANTX, & JANTXV 2N5662 JAN, JANTX, & JANTXV 2N5663

Forward Bias Forward Bias
Safe Operating Area Safe Operating Area
2N5660, 2N5661 2N5662, 2N5663
I I T, = 100°C ] i T~ o0c
5 } 4 Pulse Width_ 5 t — t Pulse width—
— Pulse Width = 1ms \ = 100us Pulsle W-dgh = IOO/JS = 100us
< Duty Cycle = 10% | __Duty Cycl P Duty Cycle = 10% — |
2 }L ij_ I, \— Duty Cycle |
z \ =10% = \\ =10%
z 1 g 1
z g N\
© 5 2 5 \
z N o D.C
< D.C. _.\ = -1
g 2 5 2
-
w
: : \
g 1 2 1
| Q
.05 N | .05 \
02 02 AN
2N5660 2N5661 2N5662 2N5663
.01 1 01 I
1 2 5 10 20 50 100 200300 12 5 10 20 50 100 200300
V... — COLLECTOR-EMITTER VOLTAGE (V) V.. — COLLECTOR-EMITTER VOLTAGE (V)
Reverse Bias
Unclamped Reverse Bias Safe Operating Area
Second Breakdown Clamped Inductive Switching
10 T 10 T
T, =25°C T =100°C
5 f 5
@ \ 1o = —lea = leso
.g 2 g 2
c =
Q
£ 1 E 1
= Vi = —0.5V 4
£ o
S 5 2.5
8 Ve =—2V x 2N5660, 62
z ] o | 'I
< 2 52
= o T T
Q u 2N5661, 63
2 1 21
= Ve = —48V 3
05 | .05
! — L
02 02
01 01
0 5 1 1.5 2 1 2 5 10 20 50 100 200300
lc — COLLECTOR CURRENT (A) V¢ — COLLECTOR-EMITTER VOLTAGE (V)
D.C. Current Gain D.C. Current Gain
2N5660, 2N5662 2N5661, 2N5663
1000 T — 1000 T T
Ve =5V Vee =5V
500 500
Zz 200 Z 200
FA S von <
© 100 e N £ 100
— = .
g . T H soc ||
x 50 x 50 —
€ E T 2s¢
3, 1 —s¢ \ o T e s i W N
. 20 N ¢ 2 T
a \ a —55°C \
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) N :
< 5 < 5
\
2 2
1 1
0 02 05 1 2 5 1 2 5 10 0 02 05 1 2 5 1 2 5 10
Ic — COLLECTOR CURRENT (A) lc — COLLECTOR CURRENT (A)
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Saturation Voltages
5
T,=25°C
2
! Ve, lg =1 i
S, e 18 = lcss ///} /
4 . — /
£ /
3 /
>
2 va
. 7
Ve ls = 'c/w/ 4 /
1 .
- 1
—1— "1 + Vew ls=lcs
05 |

01 .02 05 1 2 5 1 2 5 10
Ic — COLLECTOR CURRENT (A)

Switching Speed
Characteristics

10 Ve = 100V

fy=1lcsp0

.

w
°
5§ 2
o Rise Time, t
)
8 § - 25°C
S 1
E |4+
w \
g .05
™~ 0
Delay Time, t,\'\:”:~n~ g
e
\‘
.02 150°C
.01
2

5 1
l¢ — COLLECTOR CURRENT (A)

Switching Speed Circuits

2N5660, 2N5662 Hv
Iy, lgz = 15mA 2000

Tektronix
541A or

25V O1uf Equivalent
=)
10 us
—4v
2N5661, 2N5663 Y
Igys tg = 25mA 2000

Tektronix

25 -Oluf or
Equivalent

i1
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JAN, JANTX, & JANTXV 2N5660 JAN, JANTX, & JANTXV 2N5661
JAN, JANTX, & JANTXV 2N5662 JAN, JANTX, & JANTXV 2N5663

Saturation Voltage
Temperature Coefficients
. +2 T T
o Ic/lg< 10
S 415
E
I
= +1
g 25°C to 150° /
§ +.5 —
w
B ool ave | T
3 " —55°C to 25°C
)
o
=
g -1
i 25°C to 150°C
[N
215 '/
7 P —55°C to 25°C
—2 — AV,

3, BE ’_/

—2.5

01 02 05 1 2 5 1 2 5 10
lc — COLLECTOR CURRENT (A)

Switching Speed
Characteristics
10
5
@
°
§ 2 |-150°C
L 1 ge Time, t,
E T TN
w 25°C ™
Z 5
- \?
150°C LT
Fall Time, t,
z —
25°C
1
2 5 1 2

Ic — COLLECTOR CURRENT (A)

Thermal Response

1
. Duty Cycle = 0.5 _____j
. =
[ [—1
Z 2 bt L 7
Hu |~
‘ég 1 "‘] T
e (05
- P 0,.c(t) = r(t)-8, ¢
ga 0 0,.c =5.0°C/y,
W s 02 s
3= /0'1/ < for zulssslo, les“ll
g K |
$3® ®,c=67°Clw
SE for 2N5662, 2N5663
ZI I 7 [single Pulse
o 005
002
001

01.02 05.1 .2 5 1 2 5 10 20 50100200 5001000
TIME (milliseconds)
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JAN, JANTX, & JANTXV 2N5664
POWER TRANSISTORS JAN, JANTX, & JANTXV 2N5665
5 Amp, 300V, Planar NPN JAN, JANTX, & JANTXV 2N5666
JAN, JANTX, & JANTXV 2N5667

FEATURES DESCRIPTION

® Meets MIL-S-19500/455 Unitrode high voltage transistors provide
® Collector-Base Voltage: up to 400V a unique combination of low saturation

® D.C. Collector Current: 5A voltage, fast switching, and excellent gain.
® Peak Collector Current: 10A They are ideally suited for off-line power

® Fast Switching supply designs and other applications

where the increased voltage rating adds
to system reliability.

JAN, JANTX, JAN, JANTX, JAN, JANTX, JAN, JANTX,
ABSOLUTE MAXIMUM RATINGS & JANTXV & JANTXV & JANTXV & JANTXV
2N5664 2N5665 2N5666 2N5667

Collector-Base Voltage, Vego
Collector-Emitter Voltage, Vo
Emitter-Base Voltage, Vi ...
D.C. Collector Current, I ..
Peak Collector Current, I ...
Power Dissipation

25°C Ambient
100°C Case ...
Operating and Storage Temperature

MECHANICAL SPECIFICATIONS
JAN, JANTX, & JANTXV 2N5664 JAN, JANTX, & JANTXV 2N5665 TO-66

152
142

BASE
034 ~
E 028 EMITTER
| DIA.
620
MAX.
350
MAX.
RAD.
075 | 107 __,\I:_
-050 '34°‘l:;1 003 7]
250 ' .360 210
MIN. 1190

Dimensions in inches.

JAN, JANTX, & JANTXV 2N5666 JAN, JANTX, & JANTXV 2N5667 T0-5

017 002

~.001 031
o260 1. SMIN = EMITTER
32 —| |e—.030
: 010
-BASE
—lEEa D
m——— e ]
——— COLLECTOR
335

.305

Dimensions in inches.
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JAN, JANTX, & JANTXV 2N5664 JAN, JANTX, & JANTXV 2N5666

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) JAN, JANTX, & JANTXV 2N5665 JAN, JANTX, & JANTXV 2N5667
2N5664, 2N5666

/sausg MIL-STD-750
Test Symbol Min. Max. | Units | group |Method Test conditions
Visual and mechanical A-1 | 2071 See Mechanical Data
25°C
Collector-Emitter Breakdown Voltage (Note 1) BV, " 250 — | Vdc | A-2 | 3011 . = 10mAdc; R, =100¢, Cond. B
Collector-Emitter Breakdown Voltage (Note 1) BV .o* 200 — | vdc | A2 | 3011 I = 10mAdc; Cond. D
Emitter-Base Breakdown Voltage BV, o* 6.0 — | vdc | A2 | 3026 |1, = 10«Adc; Cond. D
Collector-Emitter Cutoff Current lees™ — 0.2 | pAdc | A2 | 3041 |V _ = 200vdc; Cond. C
Collector-Base Cutoff Current leso — | 01 | pxAdc|A-2 | 3036 |V_ =200Vdc; Cond. D
Collector-Base Cutoff Current lcso — | 10 | mAdc| A-2 | 3036 |V =250Vdc; Cond. D
D.C. Current Gain (Note 1) h,.* 40 — | = A-3 [ 3076 | I.=05Adc. V. = 2Vdc
D.C. Current Gain (Note 1) h.* 40 | 120 | — A3 [ 3076 |l =1Adc, V., =5Vdc
D.C. Current Gain (Note 1) h.* 15 — |- A-3 | 3076 I = 3Adc, V_ =5Vdc
D.C. Current Gain (Note 1) hee 5 — | — A-3 | 3076 I, = 5Adc, V , = 5Vdc
Collector Saturation Voltage (Note 1) Ve, (saty* | — | 04 | Vdc A-3 | 3071 | I =3Adc, I, = 0.3Adc
Collector Saturation Voltage (Note 1) Vee (sat) — | 10 |vde | A3 | 3071 [l =5Adc, I,=1Adc
Base Saturation Voltage (Note 1) Vo (satyr | — | 12 | Vdc | A3 | 3066 |l =3Adc, |, = 0.3Adc; Cond. A
Base Saturation Voltage (Note 1) Ve (sat) — 15 | Vdc | A-3 | 3066 I = 5Adc, I, = 1Adc; Cond. A
Gain-Bandwith Product i 20 70 | MHz | A4 | 3306 | I, =0.5Adc, V , = 5Vdc, f = 10MHz
Output Capacitance C, — 90 | pf A4 | 3236 |V, =10vdc, I, =0, f = IMHz
Thermal Resistance 0. C-1 | 3151
2N5664 — | 33 | °C/W
2N5666 — | 67 | °C/W
Switching Speeds 1o or 1™ - S
Turn-off Time .~ — 15 | ns A-4 —
100°C
Forward Biased Second Breakdown
2N5664 I 5 — | Adc | B-6 | 3051 |V, =6Vdc, t=1sec
o 0.75 — | Adc | B-6 | 3051 [V, =40vVdc, t =1sec
" 43 — | mAdc| B-6 | 3051 |V, =200Vdc, t = lsec
2N5666 L 5 — | Adc | B-7 | 3051 |V, =3Vdc, t=1sec
I 0.4 — | Adc | B-7 | 3051 |V, =37.5Vdc, t =1sec
" 27 — | mAdc| B-7 | 3051 |V, =200Vdc, t=1sec
Unclamped Reverse Biased Second Breakdown Em 1.25 — | mj B-8 | 3053 |l =5Adc,L=0.1mh
Clamped Reverse Biased Second Breakdown Em 500 — |mj B9 | 3053 |l =5Adc, L =40mh,V =200V
150°C
Collector-Emitter Cutoff Current ICES* — | 100 | pAdc| A-5 | 3041 Ve, = 200vdc, Cond. C
—65°C
D.C. Current Gain (Note 1) h,. 15 — | = A6 | 3076 | I =1Adc, V. =5Vdc
Notes

1. Pulse length == 300 #s; duty cycle <2%.
* Those parameters marked with a * are JEDEC registered and devices meeting these specifications are available as commercial 2N devices.
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JAN, JANTX, & JANTXV 2N5664 JAN, JANTX, & JANTXV 2N5666

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) JAN, JANTX, & JANTXV 2N5665 JAN, JANTX, & JANTXV 2N5667
2N5665, 2N5667
/Sauss MIL-STD-750
Test Symbol Min. Max. | Units | group |Method Test conditions
Visual and mechanical ' Al | 2071 See Mechanical Data
25°C
Collector-Emitter Breakdown Voltage (Note 1) | BV * 400 | — |Vdc | A2 | 3011 | I .=10mAdc; R, =100, Cond. B
Collector-Emitter Breakdown Voltage (Note 1) [ BV ..* 300 — |Vde | A2 | 3011 | I =10mAdc; Cond. D
Emitter-Base Breakdown Voltage BVyo* 6 | — |Vdc | A2 |3026 | I, = 10xAdc; Cond. D
Collector-Emitter Cutoff Current lees® — 0.2 ‘uAdc A-2 | 3041 V, = 300vdc; Cond. C

Collector-Base Cutoff Current — | 01 |w«Adc| A2 | 3036 | V. =300vVdc; Cond. D

— | 10 | mAdc| A2 | 3036 | V.= 400vdc; Cond. D

l cBC
|

Collector-Base Cutoff Current oo

D.C. Current Gain (Note 1) he* 25| — |- A-3 | 3076 | I, =0.5Adc, V= 2Vdc
D.C. Current Gain (Note 1) he* 25 5| — A-3 | 3076 | I.=1Adc, V. =5Vdc
D.C. Current Gain (Note 1) he* 10| — [— A-3 | 3076 | l.=3Adc, V. =5Vdc
D.C. Current Gain (Note 1) e 5| — |— A-3 [ 3076 | I.=>5Adc, V= 5Vdc
Collector Saturation Voltage (Note 1) Vee (satyx| — | 04 |Vde | A3 [3071 | Ic=3Adc, |, =06Adc
Collector Saturation Voltage (Note 1) Vee (sat) — | 10 |vde | A3 |3071 | I.=D5Adc, |, =1Adc
Base Saturation Voltage (Note 1) Vee (sat)y*| — | 12 |Vdc | A-3 [ 3066 | Ic=3Adc, I, =0.6Adc; Cond. A
Base Saturation Voltage (Note 1) Ve (sat) — | 15 |vdc | A3 | 3066 | I.=>5Adc, |, = 1Adc; Cond. A
Gain-Bandwith Product . 20 | 70 |{MHz | A4 | 3306 | Ic=05Adc, V, =5Vdc, f=10MHz
Output Capacitance C., — 90 | pf A4 | 3236 Vg, = 10Vdc, I, =0, f = 1MHz
Thermal Resistance 0, ¢ C-1 | 3151
2N5665 — | 33 [°C/w
2N5667 — | 67 [°C/W
Switching Speeds Turn-on time tx — 1025 |us A4 — I =1Adc
Turn-off time t. — 20 |ns A-4 —
100°C
Forward Biased Second Breakdown
2N5665 lon 5 | — |Adc [B6 |3051 |V, =6Vdc, t=1sec
[ 075 | — |Adc |B-6 |3051 |V, =40Vdc, t=1sec
bls,, 21 | — |mAdc|B-6 | 3051 |V =300Vdc, t=1sec
2N5667 lse 5 | — [Adc |B-7 |3051 |V, =3Vdc, t=1sec
I 04 | — |Adc |B-7 |3051 |V, =37.5Vdc, t=1sec
[ 14 — | nAdc|B-7 |3051 |V, =300Vdc, t=lsec
Unclamped Reverse Biased Second Breakdown| E, 125 | — |mj B-8 |3053 |l =5Adc, L=01mh
Clamped Reverse Biased Second Breakdown | E, 50 | — |mj B9 |3053 |l =5Adc,L=40mh,V =300V
150°C
Collector-Emitter Cutoff Current lees® — | 100 |[nxAdc|A-5 |3041 | V_ =300Vdc, Cond. C
—65°C
D.C. Current Gain (Note 1) h, 10| — |— A6 | 3076 | I =1Adc, V , =5Vdc
Notes

1. Pulse length = 300 uS; duty cycle <2%. .
* Those parameters marked with a * are JEDEC registered and devices meeting these specifications are available as commercial 2N devices.
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JAN, JANTX, & JANTXV 2N5664 JAN, JANTX, & JANTXV 2N5666
JAN, JANTX, & JANTXV 2N5665 JAN, JANTX, & JANTXV 2N5667

Forward Bias Forward Bias
Safe Operating Area Safe Operating Area
2N5664, 2N5665 2N5666, 2N5667
10 T 10 - T
}’ulselwidtlh T = 100°C Pulse Width \\ T, = 100°C
5 = 1oous’ \\ Pulse Width 5 = lm!s Pulse Width |
Duty Cycle = 100us Dut: = 100us
< ~ y Cycle
z, N =10% \ N¢-Duty Cycle.| z, N = 100% —Duty Cycle |
= N N |=10% e N 7 =10%
& AN i AN
¥ W
g g N N N
: : N\
o 5 o .5
g \ g D.C. —-—\
= e
o 2 o .2
w w
- -l
3 1 2 \ \
o g - \\ Y
lu 05 \ |J .05 \
.02 02 \\
.01 .01
1 2 5 10 20 50 100 200300 1 2 5 10 20 50 100 200 300
Ve — COLLECTOR-EMITTER VOLTAGE (V) Ve — COLLECTOR-EMITTER VOLTAGE (V)
. Reverse Bias
Unclamped Reverse Bias Safe Operating Area
Second Breakdown Clamped Inductive Switching
10 10
5 T, =25C 5
N o =~loa = lcs0
£ 2 : 2
c
@
£ 1
E 2N5664, 66 ——
E Ve = —0.5V 5 | |
8 \ A 21N5665|67
g ,
<2 ™~ t 2
g Ve = —2V
[=}
s 1 \ 1
| .05 — .05
- Ve = —4v
02 .02
01 01
0 1 2 3 4 5 12 5 10 20 50 100 200300
Ic — COLLECTOR CURRENT (A) V., — COLLECTOR VOLTAGE (V)
D.C. Current Gain D.C. Current Gain
2N5664, 2N5666 2N5665, 2N5667
1000 T 1000 I T
Vee =5V Ve =5V
500 500
Z 20 e Z 200
<
£ 100 7 S 100 150°C
z 25C 1 = — ~
& w 25°C ——
£ 50 : <) g s — —
> —55°C
3 3 T —ssc | \
S 20 G 20 — AN
a g ~N
| 10 | 10 \
< s \ < 5
i
2 2 i
1 1 |
0 02 05 1 2 5 1 2 5 10 0 02 05 1 2 5 1 2 5 10 i
I — COLLECTOR CURRENT (A) Ic — COLLECTOR CURRENT (A) ‘
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Saturation Voltages

5 T 1
T,=25°C
2
/
s 1 /
§ Vee, le = less L
[ 5
o
> 7
2 Ve
3
A
N Vee, I8 = lepmo L /
' = Vee, ls = less
05 == P |

0 02 05 1 .2 .5 1 2 5 10
I — COLLECTOR CURRENT (A)

Switching Speed
Characteristics
1
5
Vee = 100V
- s =lc/i0
3 150°C
°
5 2 /| L
9 Rise Time, t/ /
Q 25°C
N
s TN
05 |
~J—_| 150°C
Delay Time, Q\Q:
02 25°C—]
.01
5 1 2 5

Ic — COLLECTOR CURRENT (A)

Switching Speed Circuits

+100V

Tektronix
541A or
Equivalent

gy = —lgy = 50MA

Tektronix
25V 5414 or
Equivalent

10 us

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064

JAN, JANTX, & JANTXV 2N5664 JAN, JANTX, & JANTXV 2N5666
JAN, JANTX, & JANTXV 2N5665 JAN, JANTX, & JANTXV 2N5667

r(t) — NORMALIZED TRANSIENT

94

THERMAL IMPEDANCE

1T 771
Duty Cycle = 0.5 |t
.5
—
L1 7
| — [ —
= 1T =
. —
B —
"~ os]_— A
os T o
.02 1
.02 1.01
1 0,.c(t) =r(t) * 0, ¢
.01 0, c=3.3°C/w for ——
Single Pulse 2N5664, 65
005 0, c=6.7°C/w for
2N5666, 67
002
.001

Saturation Voltage
Temperature Coefficients

~ +2 T T
Q 1o/l < 10
S 415
é e
w 25°C to 150°C_~"]
O 4.5
Q — 7
w /
g 0 Ve, M\//
o T T —s5°Cto25°C /
S —
x —5
ol
=
<
& -1
wi 25°C to 150JV
215
i *Cto25°C
| o avy S 55Clo 25
; 1]
<
—2.5
0 02 05 .1 2 5 1 2 5 10
Ic — COLLECTOR CURRENT (A)
Switching Speed
Characteristics
1o T T
Ve = 100V
5 lop = 1oy = lcpio
- ™~
3 1| 150°C
22
o Storage Time, t,
L1
P e SR ~
g1 25°C T~
E
w \/
5.5
= 150°C | —"1 >'
] o
.2 +—Fall Time, t,
N | —
25°C
1
5 5

1 2
I — COLLECTOR CURRENT (A)

Thermal Response

010 0 1.2 51 2 5 10 20 50 100 200 500 1000
TIME (milliseconds)
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POWER TRANSISTORS SNeer2

30A, 150V, Fast Switching,
Silicon NPN Mesa

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 150V These glass passivated power transistors
e DC Collector Current = 30A combine fast-switching, low saturation

® Low Ve (san = 0.75V Max. voltage and rugged Egf,, capability.

ot, = 0,5,:45} @I =15A They are designed for use in switching

® t.,, =058 €= regulators, converters, inverters and

switching-control amplifiers.

ABSOLUTE MAXIMUM RATINGS *
2N5671 2N5672
150V

* Collector-to-Base Voltage, Vg
Collector-Emitter Sustaining Voltage, Veey sus) -
Veer (sus) -

CEO (sUs)

* Emitter-Base Voltage, Vo
* Collector Current, I continuous
* Base Current, Iy continuous ...
* Power Dissipation, 25°C Case
* Operating and Storage TemMPErature RANGE ...............co.cccoovoooiivoeoeeoeoeoeeeeeeeeeeeeeee oo

* JEDEC registered values.

MECHANICAL SPECIFICATIONS

NOTE:
Leads may be soldered to within 2N5671-2N 5672 T0-3
1/,¢” of base provided temperature-
time exposure is less than 260°C
for 10 seconds. Ins. mm
A | 875 MAX. 22.23 MAX.
B | .135 MAX. 3.43 MAX.
C | .250-.450 6.35-11.43
D | 312MIN. 7.92 MIN.
P E | 205-225 5.21-5.72
T F | .420-.440 10.67-11.18
A J | 151-.161 DIA. [3.84-4.09 DIA.
1 K | .188 MAX. RAD. | 4.78 MAX. RAD.
L | .525 MAX. RAD. | 13.34 MAX. RAD.
M | 655-675 16.64-17.15
B N [ 1.177-1.197 29.90-30.40
Cc D P | .038-.043 DIA. |9.65-10.92 DIA.

U]
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. 2N5671 2N5672
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N5671 2N5672
Test Symbol MIN. MAX. MIN. MAX, Units Test Conditions
*| D.C. Current Gain (Note 1) hee 20 100 20 100 le=15AVge =2V
D.C. Current Gain (Note 1) hee 20 — 20 — le =20A, Ve =5V
*l Collector Saturation Voltage — —
(Note 1) Vee () — | o — | o7 V | Ig=15A1;=12A
*| Base Saturation Voltage (Note 1) | Vg — 15 — 15 v lc=15A,l;=12A
Base to Emitter Voltage (Note 1) | Vi — 16 — 16 z le =15A, Ve =5V
*|  Collector-Emitter Sustaining _ _
Voltage (Note 2) Veeo fsus) 9% — 120 —_— v lc=02A,13=0
lc=02A
*| Collector-Emitter Sustaining —
Voltage (Note 2) Veex (sus) 120 — 150 — v Vge = —1.5V
lg=0
Collector-Emitter Sustaining _ —
Voltage (Note 2) Verr (sus) 110 — 140 — \ Rge =502, Ic = 0.2A
*!' Emitter-Cutoff Current leso 10 — 10 — mA | V=70V
Collector Cutoff Current lceo — 10 — 10 mA | V=80V
) _ 12 _ _ Vg = 110V, Vg = —1.5V
*| Collector Cutoff Current leey — - — 10 mA | V=135V, Vp = —158V
- 15 - 10 Vee = 100V, Ve = —1.5V,
Tc=150°C
Magnitude of Small
Signal Forward — _ — —
Current Transfer hye 10 - 10 — Ve = 10V, I = 2A, f = 5MHz
Ratio
Collector Capacitance Co — 900 — 900 PF | V=10V, f=1MHz
) Vge = 4V, I = 15A
*| Second Breakdown Energy Esly 20 — 20 - mJ R:EE — 209,CL — 180.H
Forward Bias _ Ve = 24V, t = 1s, non-rep.
Second Breakdown Islo gg — gg _ A VCE — Vi1
Collector Current i ’ ce = OV, L= 1s, non-rep.
*| Switching Speeds:
Turn-on Time ton — 05 - 05 | w8 | =15
(Delay + Rise) I = Iy, = 1.2A
Storage Time t, — 15 — 15 uS Vee =30V
Fall Time t; — 0.5 — 0.5 uS
Thermal Resistance:
— . — ° =40V, I = 0.5A
Junction-to-Case RO, 1.25 1.25 C/IW| Ve =40V, I
Notes
1. Puilse length = 2504S; duty cycle <1%.
2, ining Voltage. at a high current point where collector-emitter voltage is lowest. Current pulse length = 504S; duty cycle <1%.
Voltage at i Ilect: itter voltag

* JEDEC registered values.

UNITRODE CORPORATION « 5 FORBES ROAD
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2N5671 2N5672

Forward Bias Safe Operating Area Power Derating
30 1!| T 2:‘:°C 100
20 } \\ ! N I Ci P \
D.C 10mS \ 1mS 1004 S _
& g0 N
2 \ \ o N
- N o {,
(= N &
P by
5 Q <, £o
< &
g 5 \ ‘\ ; 60 \&“,V D
2
o A z \)’o
4 \ = \’P
e . @ <
5 lgy Limited: w40 47,)
w 2 1 A\ o &
- 2N5671A—1\ s 0
9 2N5672\ v} I
\ @ AT DESIRED OPERATING VOLTAGE, DERATE DISSIPA- Y\
| 1 g 20 | TION CURRENT LIMIT AND I, , CURRENT LIMIT FROM
L o 25°C SOAR CURVE
\ | DASH LINES ON SOAR CURVES ARE E OF
DISSIPATION LIMITS FOR TEMPERATURE DERATING
0.5 PURPOSES
| o L1 |
03 A\l 0 40 80 120 160 200
2 5 10 20 50 00 200 Tc — CASE TEMPERATURE (°C)
V¢ — COLLECTOR VOLTAGE (V)
DC Current Gain
500 1
Vee =5V
100°C
200 ——— =
z NN
= 25°C N
$ 100 3 NG
g AN
N
E 50 \
o L1 \
o
A —55°C
r 20 -
<
10
5
0.2 0.5 1 2 5 10 20
Io — COLLECTOR CURRENT (A)
Transistor — Saturation Voltages Resistive — Turn-On Time
3.0 l 1000
]
Ve 15 =
10| __—55°C = 4/ 500
T = 7
S T Y s y.
o 5 25°C Vs — N yd
U n 100°C /1
4 ——100°C € 200 T
5 7 w AT T
g 2 ™~ — 1T
N |~ - 100
z —55°C Ve (sat) o
=i z
S z =S
a9 L
[+ 4 o 50
S o TS e £
< A\l o N
o —1 100°C n 100°C oAy ty |
N
Iflg=8_| | 20
_Vla;I: 30V.
.04 10 cl s T ?
3 5 1 2 5 10 20 30 0.2 0.5 1 2 5 10 20
Io — COLLECTOR CURRENT (A) lc — COLLECTOR CURRENT (A)
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SWITCHING TIME (us)

Resistive Turn-Off Time

’ ]
— Vee = 30V
~ 1o/ly=8
) I~ clls |
T N [100°c
—tg SY
1
AN
AN
0.5 25°C
/l
\\ T~ L 100°c
0.2 ]
¢ N T
T~ 25°C
0.1 -
05
0.2 0.5 1 2 5 10 20
Ic — COLLECTOR CURRENT (A)
Switching Time Test Circuit
vV, C
R = __:: v
C cc
2 RL
+6V
Rll
[}
—av
P.W. = 25us
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POWER TRANSISTORS

3A, 375V
Silicon NPN Mesa

FEATURES

® Collector-Base Voltage: up to 375V
® Peak Collector Current: 5A

® Low Saturation Voltage

e High Second Breakdown Energy

ABSOLUTE MAXIMUM RATINGS *

Collector-Base Voltage, Vpg ooooovoovvvrevvvccvvvcicccccsicici,

2N5838
2N5839
2N5840

DESCRIPTION

These high voltage glass passivated power
transistors combine fast switching, low
saturation voltage and rugged E/, capability.
They are designed for use in off-line power
supplies, high voltage inverters, switching
regulators, ignition systems and deflection
circuits.

2N5838

Collector-Emitter Voltage, Vego ooovovooovvecccrveviininecrnnnn.

275V...

2N5839 2N5840
375v

350V

Emitter-Base Voltage, Vigo ..
Collector Current, I continuous ..........

Collector Current, I¢y peak .

Base Current, IB' CONLINUOUS ..o

Power Dissipation, P; 25°C Case ............cccccomvciicviciuan
Operating and Storage Temperature Range ..

* JEDEC registered values.

MECHANICAL SPECIFICATIONS

NOTE:
Leads may be soldered to within 2N5838 2N5839 2N5840 T0-3
116" of base provided temperature-
time exposure is less than 260°C ins ™
for 10 seconds. :
875 MAX. 22.23 MAX.
135 MAX. 3.43 MAX.
.250-.450 6.35-11.43
2312 MIN. 7.92 MIN.
_T... P 205-.225 5.21-5.72
.420-.440 10.67-11.18
A .151-.161 DIA. | 3.84-4.09 DIA.
_1_ .188 MAX. RAD. | 4.78 MAX. RAD.
525 MAX. RAD. [ 13.34 MAX. RAD.
655-.675 16.64-17.15
B 1.177-1.197 29.90-30.40
cC D .038-.043 DIA. | 9.65-10.92 DIA.
6-79 99
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N5838 2N5839 2N5840

| 2N5838 2N5839 2N5840
Test Symbol MIN. | MAX., | MIN. | MAX. | MIN. | MAX, Units Test Conditions
D.C. Current Gain (Note 1) hee 20— 2] — | 2| — lc = 0.5A, Ve =5V
D.C. Current Gain (Note 1) hee —| — | 10| 5 | 1050 lc =2A, Ve =3V
D.C. Current Gain (Note 1) hee 8] 40 - = | = = \ le =3A, Ve =2V
Co(l’l‘%ct:o;)Saturatlon Voltage Vet | _ |15 — |15 v o= 2A, Iy = 0.2A
Co(lr!‘ii;o;)Saturatlon Voltage Vet _lw | -] = | = v o = 3A, I, = 0.375A
Base Saturation Voltage (Note 1) | Vge () —| -] —]20 (=120 v lc=2A,1;=02A
Base Saturation Voltage (Note 1) | Vg 0y —j{20 | —| — | — | — \) lc =3A, 1, =0.375A
C°¢§:§;:f§‘£:£f”“a'"'"g Vesosuy | 250 | — |25 — 30| — | v |ic=200mA l;=0
Co\; I;;:;Z:Emltter Sustaining Ve a5 | — 1300 | — (35| — v lczzl%rlnA'-,‘V,,E = —15V,
Emitter-Base Cutoff Current leso —({ 10| —| 10| —}10 mA | Vg =6V
— 20 =] =1 =1—= — Ve = 200V
Collector Cutoff Current lceo
—] — | —120 | — |20 mA | Ve = 250V
— 50 f - =] = — Vee = 265V
Collector Cutoff Current lcev - - =120 —| — mA [ Vg =290V Vg = —15V
- =] =] =1 =120 Ve = 360V
— |80 —] = =] — Ve = 265V
Collector Cutoff Current, 150°C lcev —f - =150 | —| — MA | Ve =290V Vg = —15V
— — | = =] =150 Ve = 360V
Forward Bias Second Breakdown | I/, — | 25A | — [25A | — | 25A Ve =40V, t, =1 Sec.
Second Breakdown Energy Esly 045| — |045| — |045]| — mJ | Rge =502, L = 100xH
Collector Capacitance Cob — | 150 | — | 150 | — | 150 pF Veg =10V, I, =0, f =1 MHz
S"(‘;aa'i'nSig"a' High Frequency hee 50 — | 5| — | 5| — | MHz |lc=.2A Ve =10V,f=1MHz
Switching Speeds:
t, = =lo7| =07 :C izlA’ KC(EOZZ;)OOV‘
Delay Time xS B B
ty —los| —| — | —| = lc = 3A, Ve = 200V,
lg, = lg; = (375A)
N ol 2l s s lc = 2A, Ve = 200V,
Rise Time s = le =020
N N TS R R lc = 3A, Ve = 200V,
lg, = g, = (:375A)
t, —| = | =|3m]| — |3 :C :_ZIA' Z°:0:2A2;]0V'
Storage Time uS B e
Ie = 3A, Ve = 200V,
t, —30f - — | = —
lg, = lg; = (375A)
t, —| = =] =15 :C =_2|A’ !°:0=2A2:)0V’
Fall Time S nT e
t s —f = = = Ic = 3A, Ve = 200V,
lg, = lg; = (375A)
Thermal Resistance RO, — |15 — 175 — | 175 | °C/W

Notes

1. Pulse length = 250uS; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 504S; duty cycle <1%.
Voltage clamped at maximum collector-emitter voltage.

* JEDEC registered values.

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540

TWX (710) 326-6509 « TELEX 95-1064
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Ic — COLLECTOR CURRENT (A)
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2N5838 2N5839 2N5840

Resistive — Turn-On Time Resistive — Turn-0ff Time
1000 = 7H 10 AR T
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Switching Time Test Circuit
200V
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g = R—,,
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—4v
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UNITRODE CORPORATION ¢« 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 102 PRINTED IN U.S.A.



POWER TRANSISTORS 2N6232 62324
10 Amp, 100V, Planar NPN

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 140V Unitrode power transistors provide a

e D.C. Collector Current: 10A unique combination of low saturation

® Fast Switching voltage, high gain and fast switching. They
e Low Saturation Voltage are ideally suited for power supply, pulse

amplifier and similar high efficiency power
switching applications.

2N6232

6232-4
ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage, Vegg oo
Collector-Emitter Voltage, Vigo ...
Emitter-Base Voltage, Vo -
D.C. Collector Current, I
Power Dissipation

25°C Ambient .. e 1.25W
100°C Case ...
Operating and Storage Temperature Range ...

—65°C to 200°C

MECHANICAL SPECIFICATIONS

2N6232 T0-5

370
.3357]

COLLECTOR

.335
305

Dimensions in inches.

6232-4 T0-5 (Stud)

BASE

335
"315"1’ ———1.500 MIN, ---——
1360 115 (4017, 001
340 095 : ~COLLECTOR
10-32 ¢ NF-2A
THREAD —

Dimensions in inches.

U]

103 mm UNITRODE




) 2N6232 6232-4
Electrical Specification (at 25°C unless noted) ¥

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain hre 40 250 — le = 0.5A, Ve = 2V
D.C. Current Gain (Note 2) hee 25 100 —_— lc =5A, Vee = 2V
D.C. Current Gain (Note 2) hee 20 — — I = 10A, Vce = 5V
Collector Saturation Voltage (Note 2) Vee (sat) — 0.7 ' lc = 5A, Is = 0.5A
Collector Saturation Voltage (Note 2) Ve (sat) — 14 v lc =10A, s = 1A
Base Saturation Voltage (Note 2) Vie (sat) — 14 v lc =5A, Is = 0.5A
Base Saturation Voltage (Note 2) Vee (sat) —_ 1.8 N le =10A, b= 1A
Collector-Emitter Sustaining Voltage (Note 2) BVee 140 _— \ lc = 10mA, Ree = 100
Collector-Emitter Sustaining Voltage (Note 2) Veeo (sus) 100 — v 1. = 100mA, 1, =0
Emitter-Cutoff Current leso — 10 A Vg =7V
Collector Cutoff Current lces _ 0.2 uA Vee = 140V, Ree = 0
Collector Cutoff Current, 150°C lees — 0.1 mA Vee = 100V, Ree = 0
Collector Capacitance Coto — 150 pf Ves =10, le =0, f = IMHz
A.C. Current Gain hre 3 — — le = 0.5A, Ve = 5V f = 10MHz

o Turn-on Time ton — 250 ns |, = 5A

SWHENIng SPEEdS  rurm.oft Time ton — | 12 us I = 500mA 1. = —500mA

Notes:

1. The device may be switched between maximum rated collector current and maximum rated collector — emitter voltage along a resistive
load line provided the switching time is less than 10 microseconds. Switching at low speed through regions of high instantaneous power
dissipation may cause second breakdown to occur, with consequent damage to the device.

2. Pulse length = 300 us; duty cycle <2%.

3. Measured in saturated switching speed circuit.

1  All values in this table are JEDEC registered.

Maximum Safe Operating Area Switching Speed Circuit
10
T. = 100°C
Pulse Width = 100 uS +30v
-~ Duty Cycle = 50%
<
|4 ()
z D.C. 60
o N 50V
4
3 I | 500
@
g |
2
- 1 10 us
9] \
(8]
|
- --20V =
.01

1 1 10 100
Vg — COLLECTOR-EMITTER VOLTAGE (V)
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POWER TRANSISTORS

10A, 450V, Fast Switching,

Silicon NPN Mesa

FEATURES

® Collector-Base Voltage: up to 450V
® Peak Collector Current: 30A

® [ow Saturation Voltage

o Maximum Safe Area of Operation

2N6249
2N6250
2N6251

DESCRIPTION

These high voltage glass passivated power
transistors combine fast switching, low
saturation voltage and rugged Egf,, capability.
They are designed for use in off-line power

supplies, high voltage inverters, switching
regulators, ignition systems and deflection
circuits.

ABSOLUTE MAXIMUM RATINGS
2N6249
.. 300V,

2N6251
* Collector-Base VOItage, Vg it e e
* Collector-Emitter Voltage, Vegg - oo
Emitter-Base Voltage, Vg ..o
* Collector Current, I continucus .
Collector Current, Iy peak ...
* Base Current, g continuous R
* Power Dissipation, Py 25°C CaSE .............. oo
* Operating and Storage Temperature Range ...

* JEDEC registered values.

MECHANICAL SPECIFICATIONS

NOTE: 2N6249-2N6251 T0-3
Leads may be soldered to within
1/;6” of base provided temperature-
time exposure is less than 260°C "
for 10 seconds. ins. mm
A | 875 MAX 22.23 MAX.
K J B | 135 MAX 3.43 MAX.
C | .250-.450 6.35-11.43
BASE
D | 312 MIN 7.92 MIN.
EMITTER
T ;P € | 205-225 521572
F | .420-.440 10.67-11.18
A N < 3 | 151-161 DIA. | 3.84-4.08 DIA.
| [ K | .188 MAX. RAD. | 4.78 MAX. RAD.
L L | .525 MAX. RAD. | 13.34 MAX. RAD.
B E - M | 655-675 16.64-17.15
[_ N [ 1.177-1.197 29.90-30.40
T
C D F P | 038-043 DIA. [9.65-10.92 DIA
i
|
i
679 105 =mm UNITRODE



2N6249 2N6250 2N6251
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N6249 2N6250 2N6251
Test Symbol MIN. | MAX. | MIN. | MAX. | MIN. | MAX. ] Units Test Conditions
D.C. Current Gain (Note 1) hee 10 | 50 8 | 50 6| 50 le = 10A, Ve = 3.0V
lc =10A
Collector Saturation Voltage g =1.0A (2N6249)
(Note 1) Veean | — [ 15 | — [15 | =15 Vot 258 (2N6250)
lg = 1.67A (2N6251)
Base Saturation Voltage (Note 1) | Vg (o — 225 | — 225 | — | 225 \
Collector-Emitter Sustaining -
Voltage (Note 2) Vegosug | 200 — 275 | — (350 | — \ lc = 200mA
Collector-Emitter Sustaining lc = 200mA, Ry = 509
Voltage (Note 2) Veorju | 25| — (300 ) — 35— 1V ygmy
Emitter Base Cutoff Current leso — ] 10| — |10 | — |10 mA | V=6V
Collector Cutoff Current leso — |50 | —|50 | —|50 | mA xCE = S0V ess than rated
CEO (sUS)
Collector Cutoff Current lcev — | 50 | — | 50 — | 5.0 mA Vge = —1.5V
Collector Cutoff Current, 125° lcey — 1 10 — | 10 — | 10 mA Ve = rated Vg (sUs)
lc =10A, L = 50uH
Second Breakdown Energy Eglp — {25} —125 | — 25 mJ Rae = 502, Vag 1oy = —4V
. 58| — |58 | — |58 | — Vee = 30V
Forward Bias Second Breakdown | Igf, 03| — o3| — |o3| — A Vg = 100V
Thermal Resistance RO, — ] 10| — 10| —| L0 [°C/W | Vg=10V,Ic=5A
High Frequency Gain | e 25| — |25 | — |25 | — le=1A Ve =10V, f =1 MHz
Switching Speeds: lc = 10A
Rise Time t, 08| 20|08 |20 |08 |20 Iy, =I5 = 1.0A (2N6249)
Storage Time t, 18135 [18 135 [18 [ 35 uS lg, = lg, = 1.25A (2N6250)
Fall Time t; 05710 [05 |10 [05 |10 Ig, = lg; = 1.67A (2N6251)
Notes

1. Pulse length = 2504S; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length == 50uS; duty cycle <1%.
Voitage clamped at maximum collector-emitter voltage.

* JEDEC registered values.
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2N6249 2N6250 2N6251

Power Derating Forward Bias Safe Operating Area
100 \ 40 I T ]
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2N6249 2N6250 2N6251

Resistive Turn-On Time Resistive Turn-Off Time
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Switching Time Test Circuit
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POWER TRANSISTORS
8 Amp, 700V, Triple Diffused NPN Mesa

FEATURES

® Collector-Base Voltage: up to 700V
® Peak Collector Current: 16A

® Rise Time: < 600 ns} _

o Fall Time: < 400 ns § @ lc=3A

ABSOLUTE MAXIMUM RATINGS *

Collector-Base VOIagE, Vigg oo
Collector-Emitter Voltage, Vepo oo

Emitter-Base Voltage, Vg oo
Collector Current, | continuous ..
Collector Current, 1., peak B
Base Current, lg, continuous ...
Power Dissipation, P; 25°C Case .................
Operating and Storage Temperature Range

* JEDEC registered values.

MECHANICAL SPECIFICATIONS

2N6306
2N6307
2N6308

DESCRIFTION

These high voltage triple diffused glass
passivated power transistors combine fast
switching, low saturation voltage and rugged
E/, capability. They are designed for use in
off-line power supplies, high voltage inverters,
switching regulators, ignition systems and
deflection circuits.

2N6307

65 to +200°C.

2N6306 2N6307 2N6308

MAX.

135
MAX,

.450 312
250 MIN. .420

Dimensions in inches.

T0-3

109

U]

= UNITRODE



2N6306 2N6307 2N6308

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)®

2N6306 2N6307 2N6308
Test Symbol | MIN. [ MAX. | MIN.| MAX. [ MIN. | MAX. | Units Test Conditions
D.C. Current Gain (Note 1) hee 15 75 15 75 12 60 le =3A, Ve =5V
D.C. Current Gain (Note 1) hee 4 — 4 — 3 — lc =8A, Ve =5V
Co(lrbeocéo;)Saturation Voltage Vet _ 08 o 10 _ 15 v lo=3A, I, = 06A
C%u'%i:}oi)Saturation Voltage Vet o _ 50 _ 50 _ _ v lo=8A, I, = 2A
Co(l'!‘eoigo;)Saturatlon Voltage Ve o _ _ _ _ _ 50 v lo = 8A, I, = 267A
Base Saturation Voltage (Note 1) | Vs (sat) — 23 — 23 — — \% lc =8A, I;=2A
Base Saturation Voltage (Note 1) | Ve (i) —| = = =] = 25 % lo = 8A, I; = 267A
Base-Emitter Voltage (Note 1) Vie (07) — 13 — 13 — 15 v lc =3A, Ve =5V
C°¢{;§;‘;ZE(|’\]‘;€§;)S”5W'"'"g Vewous | 250 | — | 300 | — |30 | — | v | Il.=100mA =0
Emitter-Base Cutoff Current o — 1.0 — 1.0 — 1.0 mA | V=8V
— | 05 - — — — Ve = 250V
Collector Cutoff Current leeo — — — 0.5 — — mA | Ve =300V
— — — — — | 05 Vee = 350V
— 05 — — — — Ve = 500V l
Collector Cutoff Current lcev — — — 0.5 — — mA | V= 600V‘ Ve = —1.5V
— — — — — 05 Ve =700V
— 25 — — — — Ve = 500V
Collector Cutoff Current, 150°C | Iegy — | = = 25| = | — | mA [V =600V, Vy =15V
— | = = =] = e2s Ve, = 700v
lc =3.0A,L=40mH
Second Breakdown Energy Esly — | 180 — | 180 — | 180 mJ Rge = 3KQ, Vg, = 1.5V
Collector Capacitance Coo — | 250 — | 250 — | 250 pF Vg =10V, 1p =0,f =1MHz
Gain-Bandwidth Product f; 5 — 5 — 5 — | MHz [ lc=3A V=10V, f =1MHz
Switching Speeds:
Rise Time t —os | —fos | — |08 | ws |{ecER TR
Vee =125V, 1. =3A
Storage Time t, — 1.6 — 1.6 — 1.6 us Iy, = 0.6A, I, = 1.5A
Pulse Width = 25 us
Vee =125V, 1. =3A
Storage Time t, — 0.8 — 0.8 — 0.8 1S lg, = 0.6A, lg, = 1.5A
Pulse Width = 5.0 us
Foll Time i o Tl Ml Bl Ml IR L gt
Thermal Resistance RO, — 1.0 — 1.0 — 1.0 °C/W
Notes

1. Pulse length =250 us; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 us; duty cycle <1%.
Voltage clamped at maximum collector-emitter voltage.

* JEDEC registered values.
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2N6306 2N6307 2N6308

Forward Bias Safe Operating Area Power Derating
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| — COLLECTOR CURRENT (A) I — COLLECTOR CURRENT (A)
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2N6306 2N6307 2N6308

Switching Time Test Circuit

R = 125V
IC
_ sV 125V
B2 — 1
B2
5V
Ry = I —Rg, Ry
BI
— -
+6V
RB\ RBZ
0
—5v
IN5802
Turn-On Time Turn-Off Time
1000 5 T 1T TIT
Voo =125V
I/l =5 |
500 [ I/ lgp =2
N 2 T,=25C
N
\\ N t| 1] ] TS
a N !
£ [ 7
4 100 S o5
F z
50
0.2
\ 125V \\ g
cc = t A
20 - I/l =5 0.1 ™ -
Vet oy = 5V i T
T,=25C ] !
10 PR PR 1 05 1 |
01 02 0.5 1 2 5 10 01 0.2 0.5 1 2 5 10
1. — COLLECTOR CURRENT (A) I — COLLECTOR CURRENT (A)
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POWER DARLINGTONS
5 Amp, 150V, NPN

FEATURES

® High Current Gain: up to 2000 min. @ I. = 5A

® Low Saturation Voltage: as low as 1.5V max. @ I = 2A
® Peak Current: to 10A

® JAN/JANTX versions meet MIL-$-19500/472

ABSOLUTE MAXIMUM RATINGS

JAN & JANTX 2N6350
JAN & JANTX 2N6351
JAN & JANTX 2N6352
JAN & JANTX 2N6353

DESCRIPTION

Unitrode NPN Darlingtons consist of a
two transistor circuit on a single
monolithic planar chip. The 2N6350
series is characterized for fast switch-
ing applications.

T0-33 3 PIN T0-66
JAN & JANTX JAN & JANTX JAN & JANTX JAN & JANTX
2N6350 2N6351
Collector — Emitter Voltage 80V..... 150V... ..
Emitter — Base Voltages
Vs, .. 6V BV e
& 12V ... 12v.
D.C. Collector Current o 5A L BALLL
Peak Collector Current 10A. ... 10A.
Base 1 Current 0.5A . 0.5A..
Power Dissipation
25°C Ambient 1w, W s 2Wo 2W
100°C Case CSWe e BW . 25W 25W
Thermal Resistance
Junction-to-Case 20°C/W .. 4°C/W

Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

—65°C to 200°C . .

. —65°C to 200°C

COLLECTOR CONNECTED TO CASE

Dimensions in inches.

JAN & JANTX 2N6350  JAN & JANTX 2N6351 T0-33
3?,3 15 ‘MIN_ oox '0363 § EMITTER
328 — 018 MAAI 45, 048
—a— — T —f—{au— BASE 2
—— ’
i COLLECTOR: BASE 1
£ .100
COLLECTOR CONNECTED TO CASE
Dimensions in inches.

JAN & JANTX 2N6352  JAN & JANTX 2N6353 3 PIN TO-66 '
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 2N6350
JAN & JANTX 2N6352

JAN & JANTX 2N6351
JAN & JANTX 2N6353

MIL-STD-750
Test Symbol Min. Max Units | Method Test Conditions
Visual and Mechanical 2071 See Mechanical Data
25°C
Collector-Emitter Breakdown Voltage BV¢eo 3011 | Ic = 25mA, Reg, = 2.2K, Rge, = 100 Ohms
2N6350, 2N6352 80 Vdc
2N6351, 2N6353 150 Vdc
Emitter Base Breakdown Voltage, Base 1 BVgso, 12 Vdc | 3026 |1, = 12mA Base 1 Open
Emitter Base Breakdown Voltage, Base 2 Veso: 6 vdc | 3026 | I, = 12mABase 2 Open
Collector — Emitter Cutoff Current leex 1.0 | wAdc | 3041 |V = BV, Rating
D.C. Current Gain hee 3076 | Ve = 5Vdc; I = 1.0A (pulse)
2N6350, 2N6352 2000 Rye, =
2N6351, 2N6353 1000
D.C. Current Gain hee 3076 | Vg = 5Vdc; I = 5.0Adc (pulse)
2N6350, 2N6352 2000 | 10000 Rgg, = 100 Ohms
2N6351, 2N6353 1000 | 10000
D.C. Current Gain hee 3076 | Ve = 5Vdc; I = 10Adc (pulse)
2N6350, 2N6352 400 Rge, = 100 Ohms
2N6351, 2N6353 200
Collector Saturation Voltage Ve (sat) 3071 | I = 5.0Adc, Ry, = 100 Ohms
2N6350, 2N6352 15 | Vdc Iy, = 5mAdc (pulse)
2N6351, 2N6353 1.5 Vdc lg; = 10mAdc (pulse)
Base Saturation Voltage Vsei (on) 25 | Vdc | 3066 | Ic = 5.0Adc (pulse), Ve = 5Vdc
Rge, = 100 Ohms
A.C. Current Gain [ e 5 25 3066 | Ve = 10Vdc, I = L.0Adc, f = 10MHz
Rgg; = 100 Ohms
Output Capacitance Cosor 40 pf 3236 | Vg, = 10Vdc, 100KHz < f < IMHz
Base 2 open
Turn-on Time ton 0.5 us 3251 | Ve = 30Vdc; I = 5.0Adc
See Switching Speed Circuit
Turn-off Time togs 12 | ps | 3251 | Voo =30Vde; I = 5.0Adc
See Switching Speed Circuit
150°C
Collector-Emitter Cutoff Current leex 1.0 | wAdc| 3041 | Vg, = 2Vdc, Ry, = 100 Ohms
Vee = BV Rating
—65°C
D.C. Current Gain hee 3076 | Ve = 5Vdc, I = 5.0Adc (pulse)
2N6350, 2N6352 400 Rge, = 100 Ohms
2N6351, 2N6353 200
UNITRODE CORPORATION + 5 FORBES ROAD
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Forward Bias
Safe Operating Area
2N6350, 2N6351

10
N \ \ l l Tc = 100°C
5
AN\ \\Yr 104Sec, 1%
g 2 AN
=
z P
[:4
£ | N
5k A
S ImSec - 100uSec,
o 25% Duty Cycle 1%
5 | |
Q 2
= 1mSec, 10% )g
3 1 1A
| 1004Sec, 10% N
.05
2N63s0—»{\ - 2NE351
02 ! | N
al ||
1 2 5 10 20 5080 150
V¢ — COLLECTOR TO EMITTER VOLTAGE (V)
Unclamped Reverse Bias
Second Breakdown
10 v —
RN T, = 25°C
5 . lay = —lgp = lc/i00
= Valid for Vg
g, \AORNY N from 0 to —5V
HNRRNNN NN
= R T
= M &
AN NN ~N_ 0o
E 5 N e ,9'\{;
w R 2 ~
8 HSRNSAE
2 a2 ); jL\ 4
18 Limit per ", ™~ ~
3 1f-MmiLsagsogarz > LK Sg,
z @ Vg = —4V, ~ | 2 ~
| 05  Rgp=1K '?'e,
= 10,01\
.02 —— S
01 i
1 2 3 4 5 6 7 8 9 10
I¢ — COLLECTOR CURRENT (A)
D.C. Current Gain
2N6350, 2N6352
50,000
20,000 =]
O j/
z 10,000 &
< Y |
S 5,000 <7 -8 =l
yavd
€ 2,000 v /@,s; N
o / .‘4
© 1,000 W,
]
o
500
| Vv Ve = 5V
£ 200 /] Ry = 1002
0 / / B2E
100
50

01 .02 05 1 2 51 2 5 10
lc — COLLECTOR CURRENT (A)
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hee — D.C. CURRENT GAIN

10

o — COLLECTOR CURRENT (A)
g8 & =

o
2

10

~

Ic — COLLECTOR CURRENT (A)

10,000
5,000
2,000
1,000

500
200
100
50
20

10

JAN & JANTX 2N6350 JAN & JANTX 2N6351
JAN & JANTX 2N6352 JAN & JANTX 2N6353

Forward Bias
Safe Operating Area
2N6352, 2N6353
\\ T.=100C
A \ \-—-— 10uSec
! N 1%
1mSec, 25% \\A \ \()_ 100uSec
—-Duty Cycle \\ \X A\ 1% —
1m5ec. '10 % - 100xSec
10%
\
12 5 10 20 50 80 150
Ve — COLLECTOR TO EMITTER VOLTAGE (V)
Reverse Bias
Safe Operating Area
Clamped Inductive Switching
Te =100°C
Ryze < 1000
2N6350, 2N6351,
2N6352 2N6353
" N
12 5 10 20 508090 150
Vg — COLLECTOR TO EMITTER VOLTAGE (V)
D.C. Current Gain
2N6351, 2N6353
\\
1 ‘\
(9
Ve =5V
Ryze = 1002
01 .02 05 1 2 5 1 2 5 10

Ic — COLLECTOR CURRENT (A)
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JAN & JANTX 2N6350  JAN & JANTX 2N6351
JAN & JANTX 2N6352  JAN & JANTX 2N6353

Saturation Voltage

Saturation Voltages Temperature Coefficients
5 T +4 T
T = 25°C o ls 2 lejio
nR'" ’= 1009 | % +3
=
Vg, 2N6351, 53 B e © Lo
. 18 = lc/i000 z
w
8 41
—~ [
. I /F
g1\ §
2 —65°C to 25°C
g’ Ve ‘g’ =1 v 1/4‘/
> - | 2 - &= ;“:( /
z -2 25°C to 150°C
1 g J)/
~ g -3 /
Ve, 2N6350, 52 ] ’I AV '/—ss°c to 25°C
N6351, 53 1s = lcpio | S —4 . t +
1y > lessn < I l ' ]
5 -5
1 2 51 2 5 10 1 2 5 1 2 5 10
| — COLLECTOR CURRENT (A) I — COLLECTOR CURRENT (A)
Switching Speed Switching Speed
Characteristics Characteristics
05 T 2
Ve = 30V 150°C
T R S "
ue = 1000 Fall Time, t, g
BI — T 'B2 — 'C/250
I 150°C g1 — 5
g g —— 25°C
o (%]
2 2
g X, E
E > e
E . 1 <5
g \\‘:\ /ﬁ'/l E /
s ~ °C 150°C
= ™ 25 = ]
1-25Cc B
>
~< ///’ Storage Time, t, /
I 150°C '\‘\ Delay Time, t,
| | —T 25°C
0s | s S 2 S =
5 1 2 5 5 1 2 5
lc — COLLECTOR CURRENT (A) Ic — COLLECTOR CURRENT (A)
2N6350 & 52 Switching Speed Circuit 2N6351 & 3 Switching Speed Circuit Thermal ResPonse
Lot tod 1 ———
200 [ g, v — Duty Cycle = 0.5 | #
e GRS i RS 5 ——
O o At O o Ak 14
wi ! ']'g.;"g.%vwz.;fm 1sovae %j, }é‘g@“wxnm Sovac E 5 ,,:/ ;
“ o w R
g, 28 T
<<
e £3 /-015/ ] 0,.6() = r(t)-6, ¢
oL 05— > 0,c=4°C/W
NZ =1 e for 2N6352, 2N5653
24 [ A A N T |
$3® 0,0 = 2°CTW
Ex o for 2N6350, 2N5651
NOTES: o
N e nput waveform s supplisd by a pulse zZzI V/single Pulse
generator with the following characteristics: I [
t, <15 ns, t, < 1515, Z,, = 508, PW = 10 ss, ~ .005
Duty cycle < 2%. I
2. Output waveforms are monitored on an b=
oscilloscope with the following characteristics:
t, <15Sns, Z, >10 M, C_ < 115 pF. .Doz
3. Resistors shall be noninductive types.
4. The DC power supplies may require additional
by-passing in order to minimize ringing. 'ool

0102 05.1 2 5 1 2 5 1020 50100200 5001000
TIME (milliseconds)
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JAN & JANTX 2N6351
JAN & JANTX 2N6353

JAN & JANTX 2N6350
JAN & JANTX 2N6352

D.C. Current Gain vs. Collector Current
2N6350 — 2N6353

10,000
z
<
S 1000
-
z
&
[:4
5 —65°C
(8]
o
100
| 7
& Ve = 5Vdc
Ry, = 1002
10
.01 1 10 10

I — COLLECTOR CURRENT (A)

2N6350 & 52 Switching Speed Circuit

20V —}-90%
-4- -}-INPUT WAVEFORM
10%-§- \(SEE NOTES 1 AND 2)

)
oV _h o
i IV
1
|
|
I

+30vdc

|
~110%
o0, QUTPUT WAVEFORM
90%-t- (SEE NOTE 2)

NOTE 2)

PULSE
IN ©

2N6351 & 3 Switching Speed Circuit

25V ~}-90%
- -A-INPUT WAVEFORM
10%-4- (SEE_NOTES 1 AND 2)

|
!
d
OVt |ty
I
I
!

-f10%
o OUTPUT WAVEFORM
90%-t- (SEE NOTE 2)

+30vdc

SCOPE
(SEE
NOTE 2)

PULSE
N ©

NOTES:

1. The input waveform is supplied by a pulse
generator with the following characteristics:
t, <15ns, t, <15ns, Z , = 502, PW = 10 us,
Duty cycle < 2%.

2. Output waveforms are monitored on an

oscilloscope with the following characteristics:

t < 15ns, Z, > 10 MQ, C, < 11.5 pF.

Resistors shall be noninductive types.

4. The DC power supplies may require additional
by-passing in order to minimize ringing.

w
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POWER TRANSISTORS
20 Amp, 150 V, Double Diffused NPN Mesa

FEATURES

® Collector-Base Voltage: up to 150V

® Peak Collector Current: 30A

® Rise Time: < 500ns s

o Fall Time: < 500ns § @ lc up to 12A

ABSOLUTE MAXIMUM RATINGS *

2N6354
2N6496

DESCRIPTION

These double diffused glass passivated
mesa power transistors combine fast-
switching, low saturation voltage and
rugged EJ, capability. They are de-
signed for use in switching regulators,
converters, inverters and switching-
control amplifiers.

2N6354 2N6496
Collector-Base Voltage, Vg0 150V 150V
Collector-Emitter Sustaining Voltage, Vg (sus) (1) — ... 130v
CEo (sUS) 120V.... 110V
Emitter-Base Voltage, Vg, 6.5V. .. LIV
Collector Current, I continuous 10A ... .. 15A
Collector Current, I, peak 12A —
Base Current, Iz continuous 5A ..5A
Power Dissipation, 25°C Case 140W... o 140W
Operating and Storage Temperature Range —65 to 200°C

(1) With Ry, < 500
* JEDEC registered values.

MECHANICAL SPECIFICATIONS

2N6354, 2N6496

.188 161

043
.038
DIA.

135
MAX.

450 312
2250 MIN. .420

Dimensions in inches.

T0-3
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Electrical Specifications (at 25°C unless noted)

2N6354 2N6496

2N6354 2N6496
Test Symbol MIN.[MAX.| MIN.|MAX.| Units Test Conditions
D.C. Current Gain h —| = = = le =2A, Ve =5V
(Note 1) e 20 (150 | —| — To = 5A, Vo = &V
D.C. Current Gain h — | —| 12]100 lc =8A Ve =2V
(Note 1) Fe 10100 —| — lc = 10A, Ve = 2V
D.C. Current Gain — | = =] = lc = 10A, Ve =5V
(Note 1) Pire — =] =] = o= 12A, Ve = 5V
Collector Saturation v —1 05| —| — v lc =5A, I; = 5A
Voltage (Note 1) CELa) | | —| —| 10 lc =8A, I, = 8A
Collector Saturation — —
Voltage (Note 1 Verpay | — |10 —| —| Vv Ic = 10A, I, = 1.0A
Collector Saturation v el el e B lc = 12A, 1; = 1.2A
Voltage (Note 1) ceran | | | —| — Ic = 20A, I, = 5A
Base Saturation v — | L¥ — — lc =5A, Ig = 05A
Voltage (Note 1) BE (sat) — | =] =120 lc = 8A, I, = 0.8A
Base Saturation v —120| —| — v lc = 10A, 1, = 1A
Voltage (Note 1) BE (sat) — | = = - v lc = 20A, I; = 5A
Collector-Emitter
Sustaining Voltage Veeo sy 120 | — 100 | — \Y lc=02A
(Note 2)
Collector-Emitter {f :_ i? 5v
Sustaining Voltage Ve sy | — | —| —| — v o
(Note 2) Ry = 100 2
BE —
Collector-Emitter — | —1130] — R =509, |- = 0.2A
Al s = , lc = 0.
Noraipine Voltage Vemwa |130| —| —| —| ¥V [TRy=1009 Ic =02A
) 65| —| —| — I, = 5mA
Emitter-Base Voltage Veso | —170! — v T, = 50mA
Collector Cutoff
Corent leso —| 5] —| —| mA | Vg=150V
— = =] = Ve = 55V
Co(ljl:'f:r;%rtCutoff leto ol —1 ma Ve = 70V
—| 2] —| — Ve = 100V
=== Ve = 110V, Vg = —15V
Collector Cutoff —| =] —] 20 Ve = 130V, Ve = 0
| mA cE BE
Current CEv R R [ Ve = 140V, Ve = —15V
—l 10| —| — Vep = 140V, Vg = 0
Collector Cutoff
Current, 125°C leey — 20| —] —| mA Vee = 140V
— | =] =] = Vee = 85V, Vg = —1.5V
°°C“:r°rg:]'tcluggfé leev — =] =] =] mA [V =100V, Vy = —15V
' —| =] =] 2 Ve = 130V, Vg = OV
_ === Vie = —5V
Emitter Cutoff leso —|50] —| —| mA [V=—65V
—| =] =50 Vye = — 7V
Magnitude of Small
Signal Forward — h —| —| 12| — Vep = 10V, I = 2A, f = 5 MHz
g:tfifgnt Transfer © 80| —| —| — Vep = 10V, I = 1A, f = 10 MHz
Collector Capacitance Cop — {300 — {300 | pF Veg = 10V, f =1 MHz
Thermal Resistance: R —| =] =125 oW | Vee = 10V, I = 10A
Junction-to-Case Guic — 25| —| — [ Vee=2V, 1. =1A

Notes

1. Pulse length = 250 us; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voitage is lowest.

length == 50 us; duty cycle <1%..Voltage clamped at maximum collector-emitter voltage.

* JEDEC registered values.
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2N6354 2N6496

Electrical Specifications (at 25°C unless noted)

2N6354 2N6496
Test Symbol MIN.[MAX.| MIN.| MAX.| Units Test Conditions
03 lc = 5A, Vg = —1.0V
Sl =~ Ry =519, L = 254H
Second Breakdown lc = 8A, Vge = —4.0V
Energy Eslo — =8| m Rye = 20 9, L = 1804H
lc = 13A, Ve = —4.0V
T T T Rge = 20 2, L = 180xH
Forward Bias 55 | — | — | — Ve = 25V, t = 1s, non-rep.
Second Breakdown Is/y — | =150 |—= | A Vee = 28V, t = 1s, non-rep.
Collector Current — | — 109 | — Ve = 45V, t = 1s, non-rep.
* Switching Speeds
Rise Time t. — (03 | — | — lc = 5A
Storage Time t, — (L0 |—|— us lg, = lg, = .5A
Fall Time t; — 102 | — | — cc =
Rise Time t — | — | — |05 lc =8A
Storage Time t, — | — | = |15 us lg) = lg, = 8A
Fall Time t; — | —|— |03 Vee = 30V
Rise Time t, — | == ]— lc = 10A
Storage Time t, — == 1]— us lg; = Iz, = 1.0A
Fall Time t; | == | = Vee =
Rise Time t, — === lc =12A
Storage Time t, — === us lgy =g =12A
Fall Time t; — === e =
* JEDEC registered values.
Forward Bias Safe Operating Area Forward Bias Safe Operating Area
: for 2N6354 for 2N6496
30 30 e
. MEEEIINANRN N
2N64! )
< \ o 2 l I ON' /b& %}{R & '\
S 10 NCoNCAD > 10 |- DISSIPATIONT NG
2 FFoissiPaTioN ng@ NG, z [ UmTED oo IBIHAC
I3 T LMITED € NE WD I A AY d
o« AN N ] € g NV N
a 5 \ A \ \W\ 8 S, h
5 A £ NN i
N,
e, N AY E, A\
w w N
3 \ 3 |
3 . T, =25°C \ "y 3 L Te=25C \
| Ib = CURVES APPLY BELOW YA
= Is), LIMITEDW. - RATED Veeo \
It 1 1 1
0.5 11\ 0.5 lsy, LIMITED
03 LIL] 03 HERE
2 5 10 20 50 100 200 2 5 10 20 50 100 200
V¢ — COLLECTOR VOLTAGE (V) V¢ — COLLECTOR VOLTAGE (V)
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2N6354 2N6496

Power Derating DC Current Gain
100 \ 500
2 N
2w SN/ 200 ?
g ¢ ), z 150°C
< —
2 \Q/\p R S 100 = s
L 60 N \\ £ 25°C
2 V/\ N i e
= < § 50 — 1 N
= N N g _55°C
& 40 N, b B e RN
[=] 2 Q
: e A= N
Z T & 2 N
5 AT DESIRED OPERATING VOLTAGE, DERATE DISSIPA-
5 20 b TION CURRENT LIMIT AND I, , CURRENT LIMIT FROM V. =2V \
Is) 25°C SOAR CURVE \ 10 CE
|. DASH LINES ON SOAR CURVES ARE EXTENSIONS OF
DISSIPATION LIMITS FOR TEMPERATURE DERATING
PURPOSES. |
0 N S W N 5 L |
0 40 80 120 160 200 0.2 0.5 1 2 5 10 20
Tc — CASE TEMPERATURE (°C) | — COLLECTOR CURRENT (A)
Saturation Voltages Switching Time Test Circuit
v
[N R = et
1 T Veo
- "
, le/ty = 10 / R, = f_":f
B B2 R\
Ve (sar) PR
_ liossecr f 7 +6v
2 75 £ Ry,
w [ 150°C = /4 0
Q os s
5 P q —av
E P20 P.W. = 25us
02 // Vee sar W= e
. 7 —
P =
o e
150G
0.1 S
— ) e
.05 — [T
0.2 0.5 1 2 5 10 20
] — COLLECTOR CURRENT (A)
Turn-On Time Turn-Off Time
1000 5 1 O s
Ve =30V n
500 N P~ o =1y = lcsio
AN 2 L T,=25C 4
. \
4
N / t
200 ™ . 1 s N
z 3 k
w 100 w 0.5 N j
= 2 !
= I~ N |
N
50 AN N
N 02
™ A
Voo =30V T D P
™.
20— by, =y 0.1
- T, =25°C
10 [ 05
0.2 0.5 1 2 5 10 20 0.2 0.5 1 2 5 10 20
I. — COLLECTOR CURRENT (A) | — COLLECTOR CURRENT (A)
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POWER TRANSISTORS 2N6510

7 Amp, 400V, Triple Diffused NPN Mesa 2N6512
2N6513

2N6514

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 400V These high voltage triple diffused glass

® Peak Collector Current: 10A passivated power transistors combine fast

® Rise Time: < 1.5us switching, low saturation voltage and rugged
® Fall Time: < 1.54s %@ lc =4A Eg/,, capability. They are designed for use in

off-line power supplies, high voltage inverters,
switching regulators, ignition systems and
deflection circuits.

ABSOLUTE MAXIMUM RATINGS

2N6510 2N6511 2N6512 2N6513 2N6514
*Collector Base Voltage, Vepg o e 280V 300V
Collector-Emitter Sustaining Voltage, VCER (sus) (1) - 250V
*Collector-Emitter Sustaining Voltage, Vceo [sus) e
*Emitter-Base Voltage, Vego oo oo
*Collector Current, | continuous . ...
*Base Current, Iy ...
*EmltterCurrent P R
*Power D|55|pat|on PT 25°C Case ... . (R . . [ .
*Operating and Storage Temperature Range e e C.....

(1) Ry = 500
*JEDEC registered values

MECHANICAL SPECIFICATIONS

2N6510 2N6511 2N6512 2N6513 2N6514 T0-3

.188 -161

MAX. -151
/DM.
O

RAD.

.043

T 038
DIA. 197
875 — 1177
MAX.
525
MAX.
RAD.
135
MAX.
450 | 312 440
250 MIN, 420

Dimensions in inches.
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2N6510 2N6511 2N6512 2N6513 2N6514

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N6510 2N6514
Test Symbol Min. Max. Min. Max. Units Test Conditions
“D.C.C t Gain (Note 1 h 10 50 — — le=3A, Ve =3V
(C. Current Gain (Note 1) Fe _ _ 10 50 le = 5A, Vee = 3V
— 15 — — Ic=3A,1;=06A
*Collector Saturation Voltage _ —
(Note 1) Ve sat) — — — 1.5 \ lc="5AlF=1A
— 25 — 25 le=T7A,1;=3A
*Base Saturation Voltage (Note 1 v — 1.7 — — v lc=3A,l;=06A
ase Saturation Voltage (Note 1) BE (saf) — — — 17 o= 5A I, = IA
Collector-Emitter Sustaining Vero (sus) 200" — 300" — v lc =02A
Voltage (Note 2) Veer (sus) 250 - 350 — v lc = 0.2A, Ry = 500
— X — — Veg = 250V, Vg = —1.5V
*Collector Cutoff Current leey 50 mA GE LIS
— — — 5.0 Ve = 350V, Ve = —1.5V
*Collector Cutoff Current 100°C | - 10 — —~ A ee =20V Ve = 15V
ollector Cutoff Curren Cy — — — m m Vee = 350V, Vg = —15V
*Switching Speeds
Delay Time t — 0.2 — —_ _
Rise Time t _ 15 — _ . Yoo Eoov
Storage Time t, — 5.0 - - : Iy = lyy = 06A
Fall Time t; — 15 — — g1 = fgg = U
Delay Time t — —_ —_ 0.2
Rise Time t - _ - 15 | Vees 2w
Storage Time i, — — — 5.0 " |C =1, =1A
Fall Time t; — — — 15 B = lg2 =
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)
2N6511 2N6512 2N6513
Test Symbol Min.  Max. | Min. | Max. | Min. [ Max. Units Test Conditions
*D.C. Current Gain (Note 1) hee 10 50 10 50 10 50 le =4A, Ve =3V
*Collector Saturation Voltage v — 5 | =115 | =115 v Ic=4A1;=08A
(Note 1) cen 1 o5 | — |25 | — | 25 Ic=T7A I;=3A
*Base Saturation Voltage (Note 1) | Vge sty —_ 7 | = |17 | - | 17 v lc =4A, I;=0.8A
Collector-Emitter Sustaining Veeo sy [ 250 — 300 | — | 350 | — v Ic =02A
Voltage (Note 2) Veer (sus) 300 — |35 [ — |400| — \% lc = 0.2A, Ry = 500
— 5.0 — — — — Ve = 300V, Ve = —1.5V
*Collector Cutoff Current leey — — — | 50 — — mA Ve = 350V, Vge = —1.5V
— — — — — 5.0 Vg = 400V, Ve = —1.5V
— 10 — — — — Vee = 300V, Vg = —1.5V
*Collector Cutoff Current, 100°C leey - = — 10 — | = mA Ve = 300V, Vg = —1.5V
— _ — — — 10 Vee = 400V, Ve = —1.5V
*Switching Speeds
Delay Time t — 0.2 — 0.2 — 0.2
Rise Time £ 15 | — | 15 | —| 15 | | VecZ 20V
Storage Time t, — 50| — | 50 | —| 50 K C T —08A
Fall Time t; 1.5 — 1.5 — 15 Bl — 7Bz " T
Notes
1. Puise length = 250 us; duty cycle <1%.
2, ining Voltage. M d at a high current point where coliector-emitter voltage is lowest. Current pulse length = 50 us; duty cycle <1%.
Voltage clamped at imum collector-emitter voltag

* JEDEC registered values.
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2N6510 2N6511 2N6512 2N6513 2N6514

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)*

All Types
Test Symbol Min. Max. Units Test Conditions
Emitter-Base Cutoff Current leso — 3.0 mA Vg =6V
Magnitude of
Common Emitter
Small-Signal le=1A
Short Circuit he, 3 9 Vee =10V
Forward Current f=1MHz
Transfer Ratio
Forward-Bias
Second Breakdown l 3.16 — A Vee = 35V, t = 1s, non-rep.
Collector Current sfo 0.1 — A Ve = 200V, t = 1s, non-rep.
Collector Capacitance Cop 100 200 pF Vep =10V, f = IMHz
Thermal Resistance,
Junction-to-Case RO ¢ — 1.46 °C/W Veg =20V, I =5A
* All values in this table are JEDEC registered.
Forward Bias Safe Operating Area Power Derating
20 100 \
10 v 3 N
=z \ & 80 N
< <, o\, - J
s %) o513 5 8,
P4 Y ” { -
oS P JARK W g & X
Z - DISSIPATION e AN £ \“‘m N
3 b tmimeo e o 90 N& N
| . S
x o, \\ P é X’r \;
v
)(2 \ hS s, < N ¢
S, @ /,
Q \ 1 < S a0 N
a \ ™ ~ =] )%\
'OJ 1 \ X X = O
o FT.=25°C v z l
| rCURVES APPLY BELOW CUAY g AT DESIRED OPERATING VOLTAGE, DERATE DISSIPA- k
0.5+ RATED V, b 20 | TION CURRENT LIMIT AND I, . CURRENT LIMIT FROM
- ceo N[~ 3 25°C SOAR CURVE \
T T
15, LIMITED YN\ A b o e e o veene
PURPOSES.
s LN L
5 10 20 50 100 200 500 0 40 80 120 160 200
V_, — COLLECTOR VOLTAGE (V) T. — CASE TEMPERATURE (°C)
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D.C. Current Gain

200
100
é F125°C o
'(f 50 _!, = NG
Z | [5C s, z
g — N \4 w
S 20 1 I \N ]
0. L ,55°C | tt ~;‘\ L] P_—,
g ot Sy N o
8 10 mll MW, N >
| (L3S
& K,
5
Ve = 10V
Ve =3V
2 L1
0.1 0.2 0.5 1 2 5 10
Ic — COLLECTOR CURRENT (A)
Switching Time Test Circuit
200V 200V
Ro=4
<
5V
Ry= 3=
B8
+6V
0
—av
P.W. = 25us
Turn-On Time
1000
AN
500
‘\
N TR ]
0 , E
It 100 g
Z z
50
Ve = 200V
20 lc/lg=5
L Vi o1 = SV
T,=25C
10 T 11
0.1 0.2 0.5 1 2 5 10

|c — COLLECTOR CURRENT (A)
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2N6510 2N6511 2N6512 2N6513 2N6514

Saturation Voltages

1
1o/l =5
2
Lt
Ve sa7) 4
— /I
1] —s5°C] = .
i — 4 ]
g 2
o5 |2 = v/
150°C /
7%
gl \"
0.2 B Pl CE (SAT)
150°c T
" =
1 // 1
01285 o
755°C ‘
.05
0.1 0.2 0.5 1 2 5 10
I — COLLECTOR CURRENT (A)
Turn-Off Time
10 N D B
Ve = 200V F
IJ,=5 N
5 lg, =l 1
T,=25C 1
2 §—ﬂ-‘ﬁ\ t,
|
1
0.5 Y\
N
t N A
0.2
i
0.1 !
0.1 0.2 0.5 1 2 S 10

I — COLLECTOR CURRENT (A)
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POWER TRANSISTORS Neas
5A, 850V, Fast Switching,
Silicon NPN Mesa

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 850V These high voltage glass passivated power

o Peak Collector Current: 10A transistors combine fast switching, low

® Rise Time: <0.74S @l =3A saturation voltage and rugged Ef, capability.

® Fall Time: <0.8.S c= They are designed for use in off-line power

o Key Parameters characterized at 100°C supplies, high voltage inverters, switching
regulators, ignition systems and deflection
circuits.

ABSOLUTE MAXIMUM RATINGS *

2N6542 2N6543

Collector-Base Voltage, Vc;o
Collector-Emitter VOItage, Vg (sys) - owmvvvorrorerimnsissinssonssiionsseessscccnnsessssssssssssss e 300V

Emitter-Base Voltage, Vegg -.....oor.. OV Vv
Collector Current, I, continuous . 5A
Collector Current, I¢ peak ... . ..10A

Base Current, I continuous SBA e 5A
Power Dissipation, 25°C Case . 100w
Derating Factor s OTIW CCoiiiiiiis e 571W/°C

Operating and Storage Temperature Range .......... ....—65 10 200°C........cocorvrrrnnnn

* JEDEC registered values.

MECHANICAL SPECIFICATIONS

NOTE:
Leads may be soldered to within 2N6342  2NE543 T0-3
1/,6” of base provided temperature-
time exposure is less than 260°C ins. mm
for 10 seconds.
A | 875 MAX. 22.23 MAX.
B | .135 MAX. 3.43 MAX.
C | .250-.450 6.35-11.43
D | 312 MIN 7.92 MIN.
-1— P E | .205-.225 5.21-5.72
F | 420-.440 10.67-11.18
A J | .151-.161 DIA. |3.84-4.09 DIA
1 K | .188 MAX. RAD. | 4.78 MAX. RAD.
L | 525 MAX. RAD. | 13.34 MAX. RAD.
M | 655-675 16.64-17.15
B N | 1.477-1.197 29.90-30.40
C D P | 038-.043 DIA. |9.65-10.92 DIA.

U]
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2N6542  2N6543
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)*

2N6542 2N6543
Test Symbol MIN. | _MAX. MIN. MAX. Units Test Conditions
D.C. Current Gain (Note 1) hee 12 60 12 60 lc =15A, Ve =2V
D.C. Current Gain (Note 1) hee 7 35 7 35 le =3.0A, Ve =2V
Collector Saturation Voltage _ _

(Note 1) Ve st — 1.0 — 1.0 v le =3.0A, I; = 0.6A
Collector Saturation Voltage, _ _

T = 100°C (Note 1) Ve (sat) — 20 — 2.0 v lc =3.0A, l; =0.6A
Collector Saturation Voltage _ _

(Note 1) Ve (sat) — 5.0 — 5.0 v lc =5.0A, I; = 1.0A
Base Saturation Voltage (Note 1) Vo fsat) — 1.4 — 1.4 \ lc =3.0A, I; = 0.6A
Base Saturation Voltage, _ _

Te = 100°C (Note 1) Ve sat) — 14 — 14 % lc =3.0A, I; = 0.6A
Collector-Emitter Sustaining _ _

Voltage (Note 2) Veeo (sus) 300 — 400 — \ le=01A,1=0
Collector-Emitter Sustaining L =180uH, I = 2.6A

Volitage Ve (sus) 350 — 450 — v Vge = —5V

T =100°C (Note 2) Ve clamped to rated Vegy (o
Collector-Emitter Sustaining L =180uH, I =5A

Voltage VCEX (sus) 200 —_ 300 — \ VBE fof) = —5v

T =100°C (Note 2) Ve: clamp to Vg —100V
Emitter-Base Cutoff Current leso — 1 — 1 mA Vg =9V

— 0.5 — — Ve = 650V, Vg = —1.5V
Collector Cutoff Current lcey mA

— — — 0.5 Ve = 850V, Ve = —1.5V
Collector Cutoff Current, | - 25 — - mA Vg = 650V, Vg = —1.5V

Te =100°C cev — — — 25 Veg = 850V, Vge = —15V
Collector Cutoff Current, | - 3.0 — — mA Ve = 650V, R = 500

Te=100°C CER — — — 30 Ve = 850V, R =500
Output Capacitance, _ _

Common Base Cobo 50 150 50 150 pF Vep = 10V, f =1 MHz
Gain-Bandwidth Product Fr 6 24 6 24 MHz | Ve =10V, 1o =0.2A,f =1MHz
Forward Bias Second Breakdown | I, 200 — | 200 N \';'W'_ 21305\50' single shot

CE —
Energy Second Breakdown le =3.0A

(unclamped) Eslo 180 - | W T | M| U 40uH, Vyg g = 40 Ve
Resistive Switching Speeds

Delay Time ty — 0.05 — 0.05 lc =3.0A, t, = 100usec

Rise Time t, — 0.7 — 0.7 s Vee = 250V

Storage Time t, — 4.0 - 4.0 # I, = lg, = 0.6A

Fall Time t; — 0.8 — 0.8 Ve o = 5V
Inductive Switching Speeds lc =3.0A

Tc =100°C Ig = 0.6A, Vgg o1y = 5.0 Vdc

Storage Time t; — 4.0 — 4.0 s Vit (ot = SV

Fall Time t, — 08 — 0.8 # Ve Clamp = rated Vegy o)
Thermal Resistance, o

Junction-to-Case Reuc - 175 B 175 CIw

Notes

1. Pulse length = 250uS; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 504S; duty cycle <1%.
Voltage clamped at maximum collector-emitter voltage.

* JEDEC registered values.
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2N6542  2N6543

Forward Bias Safe Operating Area Power Derating
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Reverse Biased Safe Operating Area D.C. Current Gain
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Il =5 Switching Performance
2
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2N6542  2N6543

Resistive Turn-On Time Resistive Turn-Off Time
1000 T 2 A 10 )
AN T 7T Vee =125VH
N 100°C ¥ RN 'cclc' =5 31‘
500 NI 25°C 5
AN y
T t, ) ~—_
— ~ . 100°C
m .
£ N Kl Tl TN t
w 100 - o1
= H
= t, = 25°C
* 25 ] THH 05 X i a
N 100°C | 5
N A7 |
20 0.2 < :
L Vee =125V » 25°C
Ie/ly=5 I l
10 L 1 0.1
01 02 0.5 1 2 5 10 01 02 0.5 1 2 5 10
Ic — COLLECTOR CURRENT (A) lc — COLLECTOR CURRENT (A)
TEST CONDITIONS FOR DYNAMIC PERFORMANCE
Veeosus) Veex (sus) AND INDUCTIVE SWITCHING Eg RESISTIVE SWITCHING
Drive Circuit +V
" n -
3 +10V  e—aw—02 +av I, = 1A 150 [_g v
= M +22.5V 500 0
g 0 =R Jv i
8 1 Set 4., to Obtain a Foreed o1 0 VT2 ~v, .,
8 .—l he _+5m 0 Obtain a Force 412 1 lo=3A
= e = 5 and Adjust PW to = = FW < 10048
5 Attain Specified Peak | . —5v t <\5ns 4
[ PW Varied to Attain Duty Cycle < 3% g; gmg:gg gi :zgg;g S sons
= 1. = 100mA f = 1kHz i i o
< Diodes 1N4933 PW Varied to Attain I Duty Cycle < 2%
i - - L., =180uH - - Vee = 250V
o4 ";ce-v = zﬂ;‘;"‘ Ve = 10V 5“’" = g\./ostz V..., = Rated V, , Value 'L‘w. = ‘(‘)‘.’;{';' Vee =10V g,i = ?r?sszo .
o ] o — UA52 = co. = or Equiv.
EX Veum (Unclamped) £ s00kHz Veiamp (Unclamped) R, =200
INDUCTIVE TEST CIRCUIT OUTPUT WAVEFORMS t, Adjusted to RESISTIVE TEST CIRCUIT
1, t, Clamped Obtain |
4 B t, Unclamped = t,
5 TUT 3 [t e pea =5 Leoy (g
i " t 1
g oo Equiv—# Y bo—t, =t fo— Vee
S see above For PV alent ll J'LCO" Veed yTor t Leoin Ul
% Detailed Conditions (N = o % a L . &
= LT R i t Test Equipment
Time et =l Tektronix Scope

475 or Equivalent
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POWER TRANSISTORS 2NG544
8 Amp, 850V, Triple Diffused, NPN, Mesa

FEATURES : DESCRIPTION

® Collector-Base Voltage: up to 850V These high voltage triple diffused glass

® Peak Collector Current: 16A passivated power transistors combine fast

® Rise Time: < 1.0us switching, low saturation voltage and rugged
® Fall Time: < 1.0us } @lc =5A E¢/, capability. They are designed for use in

o Key Parameters characterized at 100°C off-line power supplies, high voltage inverters,

switching regulators, ignition systems and
deflection circuits.

ABSOLUTE MAXIMUM RATINGS *
2N6544 2N8545

850V
. 400V

Collector-Base Voltage, Vigo oo
Collector-Emitter Voltage, Vceq (sys) -
Emitter-Base Voltage, Vo oo
Collector Current, I continuous . .
Base Current, Iy continuous . . .
Emitter Current, I continuous R
Power Dissipation, 25°C Case ... ... [T
Derating Factor ... CTIAW/PC J14W/°C
Operating and Storage Temperature Range ISR JRTRTOP ...—65 to 200°C..............

* JEDEC registered values.

MECHANICAL SPECIFICATIONS

2N6544 2N6545 T0-3

1
038 EMITTER
DIA.
875
MAX.
135
MAX.
450 312 .440
.250 MIN. 420

Dimensions in inches.
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2N6544  2N6545

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)*

2N6544 2N6545
Test Symbol MIN. MAX. MIN. MAX. Units Test Conditions
D.C. Current Gain (Note 1) hee 12 60 12 60 le =25A, Ve =3V
D.C. Current Gain (Note 1) hee 7 35 7 35 lc=50A,Veg =3V
Collector Saturation Voltage _ _

(Note 1) 8 Vet (st — 15 — 15 V| Ic=50A,1;=10A
Collector Saturation Voltage, — —

Te = 100°C (Note 1) Vee foh — 25 — 25 v lc = 5.0, I, = 1L0A
Collector Saturation Voltage _

(Note 1) g Vet — 5.0 — 50 V| Ic=80A, I;=20A
Base Saturation Voltage (Note 1) Vie (at) — 16 — 16 \ lc =504, I; =10A
Base Saturation Voltage, _ _

T = 100°C (Note 1) Ve (s — | 16 — | 16 V| 1c=50A1,=10A
Collector-Emitter Sustaining _

Voltage (Note 2) Veeo 300 - 400 B v le =01A
Collector-Emitter Sustaining L =180uH, I =4.5A

Voltage Ve fsus 350 — 450 — V| V=Y

(sus)

T = 100°C (Note 2) V¢ clamped to rated Vegy (sus)
Emitter-Base Cutoff Current leso — 1 — 1 mA V=9V
Collector Cutoff Cutrent | — 05 — — o | Ve =650V, Vee = —15V

ollector Cutoff Curren m

cev — — — 05 Ve = 850V, Vg = —15V
Collector Cutoff Current, | - 25 - - mA Vg = 650V, Vge = —1.5V

Te = 100°C cev — — — 25 Ve = 850V, Vge = —L5V
Collector Cutoff Current, I - 30 - - mA Vee = 650V, R = 5002

Tc = 100°C CeR — — — 30 Ve = 850V, R = 50
Output Capacitance, . —

Common Base Cabo 100 | 200 | 100 | 200 PF | Vgy==10V,f=1MHz
Gain-Bandwidth Product Fr 6 24 6 24 MHz Ve =10V, I =0.3A, f =1 MHz

lc =5.0A
Energy Second Breakdown c

(unclamped) Esls 500 - 30 - w II_B=_ 410%1
Resistive Switching Speeds

Delay Time ty — 0.05 0.05 I = 5.0A

Rise Time t, — 1.0 — 10 Ve =125V

Storage Time t, — | 40 — | 40 B =1y, = 1.0A

Fall Time t; — |10 — | 10 Vi (ory) = 5V
Inductive Switching Speeds

Te =100°C lc =50A

St i I, = L0A

orage Time t, — 40 — 4.0 us Ve for = 5V

Fall Time t — 09 — 09 Ve Clamp = rated Ve .
Thermal Resistance, R

Junction-to-Case Resc — 14 - 14 C/W

Notes

1. Pulse length = 250 us; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 us; duty cycle <1%.
Voltage clamped at maximum collector-emitter voitage.

* JEDEC registered values.
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Forward Bias Safe Operating Area
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CURRENT DERATING FACTOR (%)

h;e — D.C. CURRENT GAIN

2N6544  2N6545

Power Derating

100 \
N
80 L /
J/é (
4y,
&4y
<, <o
&)
60 N& N
Q) \
P ~
<,
40 N,
&
)
i
AT DESIRED OPERATING VOLTAGE, DERATE DISSIPA-
20 [ TION CURRENT LIMIT AND I, , CURRENT LIMIT FROM
25°C SOAR CURVE \
DASH LINES ON SOAR CURVES ARE
DISSIPATION LIMITS FOR TEMPERATURE DERATING
PURPOSES.
0 N O S
0 40 80 120 160 200
T, — CASE TEMPERATURE (°C)
D.C. Current Gain
200
100
[— 150°C
[ .
1
50 =71 3 AN
25c 11 9y
\\‘\\\
20 - _ssoc - TSN
gt N, NS L]
- BN
10 ] \\:\\\
L%
5
Ve = 10V
V=3V
2 LILl 1
01 02 0.5 1 2 5 10
|- — COLLECTOR CURRENT (A)
Inductive Load
Switching Performance
IC TJ ts tfv tﬁ
Amps °C us us us
30 25 .90 07 .07
' 100 1.40 12 .15
50 25 .98 .10 a1
' 100 1.52 .15 20
8.0 25 1.10 14 11
i 100 1.70 .20 .18

t,, = voltage fall time; 10-90%
t, = current fall time; 10-90%
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TEST CONDITIONS FOR DYNAMIC PERFORMANCE

2N6544 2N6545

Veeousus) Veex sus) AND INDUCTIVE SWITCHING [ RESISTIVE SWITCHING
Drive Circuit +V
) n 150 1 ~ +13V
2 +10V ——n—oz +4v Iy, = 1A e—mag—o + —l!
g oL 0 PW — 1225V 500 0
2 —4V 0.01uF 01 0 T, ~—1Iv 02
o o—-ll Set +V, to Obtain a Forced 0412 .—Lj_ I.=3A
© = hee = 5 and Adjust PW to [ 100 h'F = Fv < 100us
5 Attain Specified Peak . 0 —SV t,< 5ns *
g PW Varied to Attain Duty Cycle < 3% g; g:gzgg gi g:ggﬁ t < sons
- p— — . . ==
lc = 100mA f = 1kHz Diodes 1N4933 PW Varied to Attain I Duty Cycle < 2%
o B B L., = 180xH B B Vo = 250V
SW Ly =80mH Ve =10V R, = 0050 V.., = Rated V,,, Value Leous :‘;0;*('_1 Vee = 10V R, =830
e R, =07¢ Ve = 20V v (unclamped] D1 = 1N5820 or Equiv.
5S  Vaun (Unclamped) f, = 500kHz clomp ampe R, = 200
INDUCTIVE TEST CIRCUIT OUTPUT WAVEFORMS t, Adjusted to RESISTIVE TEST CIRCUIT
" I t,tCLarZ.ped a—t Obtain I
) nclamped =
£ Tut [IN937] 731 Icipy e ? Lo (g
8 1 or 13 1R t t~=—vy
4 IS Equ;v_lF || lL fe—t,—+t f— cc
S see Above For P alent 3t Veed vTor b - Lo Uepd
%  Detailed Conditions Voo £ q 2 Ve
w &lemp Vee clamp —5V
- n t Test Equipment
R Time  let, + Tektronix Scope
0.1Q 475 or Equivalent
Turn-Off Time Turn-On Time
10 ﬁ 1000
|
5 i 500 §
1
\\\ 1
=
2 \¥ ~ t //
= ~N
w N < t
3 ~ 4
St N w 100 ‘
s
= [=
s
0.5 50
N J / 1
t, Ve =125V
0.2 = 20F I/l,=5
= ™ b Vee oy =5V
|, =25°C
0.1 10 L P
01 02 0.5 1 2 5 10 01 02 05 1 2 5 10
Ic — COLLECTOR CURRENT (A) I, — COLLECTOR CURRENT (A)
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POWER TRANSISTORS 2N6546

15A, 850V, Fast Switching, 2N6547
Silicon NPN Mesa

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 850V These high voltage glass passivated power

o Peak Collector Current: 30A transistors combine fast switching, low

® Rise Time: so.ms} @I, =10A saturation voltage and rugged Egf, capability.
o Fall Time: <0.7.S c— They are designed for use in off-line power

e Key Parameters characterized at 100°C supplies, high voltage inverters, switching
regulators, ignition systems and deflection
circuits.

ABSOLUTE MAXIMUM RATINGS *

2N6546 2N6547
Collector-Base Voltage, Vezo 850V
Collector-Emitter Voltage, Veeo (sus) e A0OV
Emitter-Base Voltage, Vegg ooovvvvvovoeo: 9V

Collector Current, I, continuous .. 15A
Collector Current, I peak ... . 30A
Base Current, Ig continuous ... . 10A
Emitter Current, I continuous . . 25A
Power Dissipation, 25°C Case . . 175w
Derating Factor ...................... 1w/°C

Operating and Storage Temperature Ranée ................

* JEDEC registered values.

MECHANICAL SPECIFICATIONS

NOTE:
Leads may be soidered to within 2N6546  2N6547 T0-3
1/;6” of base provided temperature-
time exposure is less than 260°C -
for 10 seconds. ns. mm
A | 875 max 22.23 MAX.
B | 135 MAX. 3.43 MAX.
C | .250-.450 6.35-11.43
D | 312 MIN. 7.92 MIN
—T~—~ P E | 205-225 521-5.72
F | .420-.440 10.67-11.18
A - J | 151-.161 DIA. |3.84-4.08 DIA
1 K | 188 MAX. RAD. | 4.78 MAX. RAD.
L | 525 MAX. RAD. | 13.34 MAX. RAD.
M | 655-675 16.64-17.15
B N | 11771197 |29.90-30.40
C D P .038-.043 DIA. 9.65-10.92 DIA.

U]
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2N6546 2N6547
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)*

2N6546 2N6547
Test Symbol MIN. MAX. MIN. | MAX. Units Test Conditions
D.C. Current Gain (Note 1) hee 12 60 12 60 le =5.0A, Ve = 2.0V
D.C. Current Gain (Note 1) hee 6 30 6 30 le =10A, Ve = 20V
Collector Saturation Voltage _ —
(Note 1) Vee sat) — 1.5 — 15 v lc =10A, I; = 2.0A
Collector Saturation Voltage, _ _
T = 100°C (Note 1) Vee (san — 25 — 25 \% le = 10A, 1; = 2.0A
Collector Saturation Voltage _ _
(Note 1) Vek (san) — 5.0 - 5.0 v lc =15A, I =3.0A
Base Saturation Voltage (Note 1) VeE (sat) — 1.6 — 16 \ lc =10A, I; = 2.0A
Base Saturation Voltage, — —
T = 100°C (Note 1) Ve sat) — 16 — 1.6 v le =10A, 1; = 2.0A
Collector-Emitter Sustaining _ _
Voltage (Note 2) Veeo sus) 300 — 400 — \' lc=0.1A,13=0
Collector-Emitter Sustaining L =180xH, I = 8.0A
Voltage Veex (sus) 350 — 450 — Vge =5V, I = 2.0A
T =100°C (Note 2) Ve clamped to rated Vegy (o
Collector-Emitter Sustaining L = 180xH, I = 15A
Voltage Veex (sus) 200 -— 300 — \% Vge = —5V, I3 = 3.0A
Te =100°C Ve clamp to Vo —100V
Emitter-Base Cutoff Current leso — 1 — 1 mA | V=9V
— 1 — — Vee = 650V, Ve = — 1.5V
Collector Cutoff Current lcey mA
— — — 1 Vee = 850V, Vg = — 1.5V
Collector Cutoff Current, | - 4 - - mA Ve = 650V, Vge = — 1.5V
T =100°C CEv — — — 4 Vee =850V, Vg = — L5V
Collector Cutoff Current, | — 5 -~ — mA Ve = 650V, R = 502
T =100°C CER — — — 5 Vee = 850V, R = 50Q
Output Capacitance, _ _
Common Base Cobo 180 360 180 360 pF Vg = 10V, f =1 MHz
Gain-Bandwidth Product Fr 6 24 6 24 MHz | Vg =10V, 1. =05A,f =1MHz
lc =10A
Energy Second Breakdown ¢ _
(unclamped) Egly 2 — 2 — mJ Ve (ot = 4.0V
L =40xH
Resistive Switching Speeds
Delay Time ty — 0.05 —_ 0.05 Ie =10A
Rise Time t, —_ 0.7 — 0.7 s Vee = 250V
Storage Time t, — 4.0 — 40 “ Iy = lg; = 20A
Fall Time t; — 0.7 — 0.7 Ve (o) = 5V
Inductive Switching Speeds lc =10A
Tc =100°C 1 = 2.0A
Storage Time t, — 5.0 — 5.0 S Vie ot = 3V
Fall Time t; — 15 — 15 Ve clamp = rated Vegy (g
. . 1 = 10A (pk)
ln#uc_tnvzesoscwnchmg Speeds Ve clamp = rated Ve
c= , —
Storage Time t, 2.0 typical S \';“ = 2‘%5 0Vd
Fall Time t, 0,09 typical & BE (orf) = 9.0 V0C
Te=25°C
Thermal Resistance, N
Junction-to-Case RO - 10 - 10 Ciw
Notes
1. Pulse length = 250uS; duty cycle <1%.
2. ining Voltage. N ed at a high current point where collector-emitter voltage is lowest. Current pulse length == 504S; duty cycle <1%.

Voltage clamped at maximum collector-emitter voltage.
* JEDEC registered values.

UNITRODE CORPORATION » 5 FORBES ROAD
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Power Derating

2N6546 2N6547

Forward Bias Safe Operating Area

100 \ 40
\ \ 20 NS
N
9 N
& N N
< 80
N4 -~ 10 D.C. P.W. P.W. P.W.
5 <, g e Noms [
- @y [
o O, €0 Z 40 \ \
< 60 J\:",o \\ x Power \
g J, x | Dissipation
z \’\/r? 3 2T Limited
o
= \\(/ N S 10 \
lg 40 4’/) 5 ,_ L d \ 65
- QY ‘3‘ Ise 2N6546
r4
w | \ g 4 i |
@ AT DESIRED OPERATING VOLTAGE, DERATE DISSIPA-
g 20 | TION CURRENT LIMIT AND I, CURRENT LIMIT FROM | \ l—2N6547
3 25°C SOAR CURVE \ o 2
{ DASH LINES ON SOAR CURVES ARE EXTENSIONS OF - \\ \
DISSIPATION LIMITS FOR TEMPERATURE DERATING \
PURPOSES l 1
ol—1 1 L T.=25°C \
0 40 80 120 160 200 L
Te— o 04
¢ CASE TEMPERATURE (°C) 10 20 50 100 200 500 1000
Ve — COLLECTOR VOLTAGE (V)
Reverse Biased Safe Operating Area Saturation Voltages
: T ;
<
BE (off)
2 Te < 100°CTT]
7
10 2N654 2 y
g N6546
| s "
g 40 5 1 _85°C Vie (at) ﬁ /
5 g H "F'/ v 4
3 20 [ [ 25°C HH A7
@ g 0.5 100°C Y
O 10 > A
E <] A/
= g %%
5 4 £ 02 &
T E Ve 4771
o 2 @ 7
- 0.1 F— 100°C _L_istTNe
1 E—% e
05 —55°C 1
04 0.2 0.5 1 2 5 10 20
o220 50 o 200 500 1000 Ic — COLLECTOR CURRENT (A)
Veex (syg — COLLECTOR VOLTAGE (V)
DC Current Gain .
500 Typical
Inductive Load
Switching Performance
200 le T, t t, t,
z Amps °C ulS ns nS
g Ve = 5V 5 25 8 14 025
S 100 100 1.10 .18 030
E 5 25 .90 14 .025
E 50 100°C 100 1.20 16 030
o 10 25 1.20 .05 050
8 25°C 100 1.50 12 10
|
& 20 ——s5°C ¥ \\
= N
10 QD
5
0.2 0.5 1 2 5 10 20

lc — COLLECTOR CURRENT (A)
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2N6546 2N6547

Resistive Turn-0Off Time

Resistive Turn-On Time
1000 T 17 10 | — T T
— R
i 100°C TV,
N 100°C / 5.0 £
500 ’ ,/ .l Y
~] ~
AN N S 25°C — 25°C g
NN t 2BV% N
200 SN r 20 NG
§~ \\
£ NN g \
o 100 L 10 N,
s NN 25°C w
F 10070 A t, 1 =
s 100°C LA — v
y
100°C
Ve = 250V NOH t A P
20 2
B, =5 e~ JJ/
ly =—lp =°C
) N 1 N
2 5 L 2 5 10 e 2 5 1 2 5 0 2
lc — COLLECTOR CURRENT (A) lc — COLLECTOR CURRENT (A)
‘
1
TEST CONDITIONS FOR DYNAMIC PERFORMANCE
Veeousus) Veex (sus) AND INDUCTIVE SWITCHING Eq, RESISTIVE SWITCHING
Drive Circuit +V
] " =~
2 v 2 +av Iy = 1A —ps R e——e1
o 438.5V 500 0
.E-a oJ L PW = —
g 0.014F! o1 0 WE, ~ 11V 2
3 —1 Set -+V,, to Obtain a Farced 102 — =108
o = hee =5 and Adjust PW to ’I' = P(\:N_< 100us
5 Attain Specified Peak |, . -5V t <sns
3 PW Varied to Attain Duty Cycle < 3% g; :":::g: gi gzgg;;‘ N < 50ns
< = =1k ; ; N
lc = 100mA f=1kHz Diodes 1N4933 PW Varied to Attain I Duty Cycle < 2%
-0 B B L., = 1804H _ _ Ve = 250V
5 :«.n-l = :OZ"H Vee = 10V R, = 0050 V..., = Rated V, , Value :m.. = ;0;’," Vee = 10V R, = 250
3 Reu =070 Vo = 20V cot T D1 = 1N5820 or Equiv.
EX Venn, (Unclamped) £ S00kHz V,,onp (Unclamped) R, = 69 9
INDUCTIVE TEST CIRCUIT OUTPUT WAVEFORMS t, Adjusted to RESISTIVE TEST CIRCUIT
I, t, Clamped Obtain I
[ - | =t
[=4 T3 i /" Unclamped = t; Leo Uepd
3 13 1R t t~ v
4 IS y 13! b—t,—ﬁt,b’—— cc
O see Above For "°V ll J“‘W-' Ve v For _ Lo o)
% Detailed Conditions A E S ? Veiomp _sv
w 1 cc gelene t Test Equipment
2 =FlRrl Time |t Tektronix Scope
0.1Q 475 or Equivalent
UNITRODE CORPORATION « 5 FORBES ROAD
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POWER DARLINGTONS
10 Amp, 150V, Planar NPN

FEATURES

® High Current Gain: up to 2000 min @ I = 5A

® Low Saturation Voltage: as low as 1.5V max @ I = 5A

® High Voltage: up to 150V min Vg,

e Monolithic Design Incorporating Multiple-Emitter Techniques
e Triple-Diffused Planar Construction

ABSOLUTE MAXIMUM RATINGS

Collector-Emitter Voltage ...
Emitter Base Voltages,
Vegy coove oo
Vs
D.C. Collector Current ...
Peak Collector Current
Base 1 Current
Power Dissipation
25°C Ambient .
100°C Case
Thermal Resistance, Junction to Case ... .
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

COLLECTOR

BASE 1

BASE 2 EMITTE%
T0-33
u2t101 u2T105
80V........ 150V......
LBV 6V...
12V o1V
5A ...
. 05A ..
W W
C5Wo 5W
20°C/W

" _65°C t0 200°C

1AL

u2T101
u2T105
U2T201
U2T205

DESCRIPTION

Unitrode NPN Darlingtons consist of a two
transistor circuit on a single monolithic
planar chip.

3 PIN T0-66
u2T201 U2T205

80V .. 150v
L6V 8V

. 12V 12V
e BAL 5A
. 10A........ 10A
0.5A......... 0.5A
L25W . 25W

L 25W L 25W

4°C/W

"_65°C to 200°C

4002 _
017 #0052

200 fe—1.5MIN
370 : 18 MAX
13357 ”| 0

COLLECTOR CONNECTED TO CASE
Dimensions in inches.

u2t101  U2T105

T033

COLLECTOR CONNECTED TO CASE

Dimensions in inches.

U2T201  U2T205

3 Pin T0-66

138
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U2T101 U2T105 U2T201 U2T205

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

U2T101 & U2T201 | U2T105 & U2T205

Test Symbol Min. Max. Min. Max. Units Test Conditions
&%}f‘f)’m”t Gain hee 2000 — | 1000 | — — le = 10A, Vg = 2V, Ryye = 1K
3&%& eC;l)rrent Gain hee 2000 — | 1000 | — - Ic = 5A, Vg = 5V, Rgpe = 100

. e = 5A, Rg,e =100
Collector Saturation Voltage | v, (. | — 15 _ 25 v CUZTlOl, oL I,, = 5mA

N
(Note 1 U2T105, 205: I, = 10mA

Collector-Emitter
Break%)wn Voltage BV 80 —_ 150 — \Y lc = 25mA, Ry, = 2.2K, Rg,. = 100
(Note

Rg e = 2.2K, Ry, = 100

Collector Cutoff leer - 10 | — | 10 | A U2T101, 201: Vg = 80V

Current U2T105, 205: Vi, = 150V
Rg,e = 2.2K, Ry, = 100, T = 150°C

Gollector Cutoff leer — | 0| — | 10| mA U2T101, 201: V., = 80V

U2T105, 205: Vo, = 150V
Collector Capacitance Cobo — 100 — 100 pf Veg, =10, 1 =0, f = 1IMHz
A.C. Current Gain he 5 — 5 — — lc = L0A, Ve = 10V, f = 10MHz, Ry, = 100

Delay Time ty 100 Typ. 100 Typ. ns Vee = 30V,
Switching Rise Time t. 300 Typ. 400 Typ. ns lc = 5A, B 3
Speeds  Storage Time t, 600 Typ. 500 Typ. ns U2T101, 201: Iy (on) = g (off) = SMA,

U2T105, 205: Iy (on) = I (off) = 10mA,
Fall Time t, 500 Typ. 500 Typ. ns Rg,e = 100

Note: 1. Puise width = 300 us; duty cycle <2%.

Maximum Safe Operating Area Maximum Safe Operating Area

U2T101 & 105 o u2r201 & 205
10 — 1oo°
\\ U i T, —25°C \\\ To =100°C
5 Ll 5 AN
Duty Cycle = %.5% \
- +——Pulse Width = 1 ms -
g, \ A o z S
(= Duty Cycle = 109 [ ]
Z < N Pulse Width =1 ms z D.C.
x LN N Duty Cycle = 25% [4
z N—\ APulse Width=1 ms x
o . N o 5 "
x @ Pulse Width = 1ms \ \
o \ N o Duty Cycle = 25%
£ Eoa P
g 2 o - T A
W w Pulse Width = 1ms
E; D.C. — 5‘ .1 -Duty Cycle = 10% \\
g 1 N 3 | \[—uzrees
| | .05
» .05 o
= l—u2T105 = u2r201
0 U2T101 .02
.01
-01 — 5 10 20 50 80100150 12 5 10 20 50 80100150
V¢ — COLLECTOR - EMITTER VOLTAGE (V
V. — COLLECTOR -EMITTER VOLTAGE (V) ce N
D.C. Current Gain vs. Collector Current
u2T101, U2T105, U2T201, U2T205
10,000
z
<<
S 1000
e
z
w
[+ 4
4
o
o
[3] !
o i
100 !
L7 |
& Ve = 5vdc |
R ¢ = 1000
10
UNITRODE CORPORATION » 5 FORBES ROAD .01 1 1.0 10
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POWER DARLINGTONS 2101 U2T401
5 Amp, 150V, Planar NPN

FEATURES

® High Current Gain: 1000 min. @ I = 2A

® Low Saturation Voltage: as low as 1.5V max. @ I = 2A

® High Voltage: up to 150V min. Vg

® Monolithic Design Incorporating Multiple-Emitter Techniques
o Triple-Diffused Planar Construction

DESCRIPTION

Unitrode NPN Darlingtons consist of a two
transistor circuit on a single monolithic
planar chip.

COLLECTOR

BASE 1

BASE 2 EMITTERé
ABSOLUTE MAXIMUM RATINGS
T0-33 3 PIN TO-66
u2T301 U2T305 U2T401 U2T405
Collector-Emitter Voltage ..., 60V.............. 150V .. 60V......... 150v

Emitter Base Voltages,

D.C. Collector Current
Peak Collector Current
Base 1 Current
Power Dissipation

25°C Ambient

100°C Case
Thermal Resistance

Junction to Case ... 25°CTIW oo e 6°C/W.......
Operating and Storage Temperature Range ... —65°C 0 200°C..........ccov oo oot —65°C to 200°C

MECHANICAL SPECIFICATIONS

U2T301 U2T305 T0-33

o7+ o:u

fe— 240-4.‘1 5 MIN >>(—EM|TTER

.370
3357 —ﬂ‘ le—.018 MAX

— —

.335.]
305

COLLECTOR CONNECTED TO CASE

Dimensions in inches.

U2T401 U2T405 3 Pin TO-66

MAX.
COLLECTOR CONNECTED TO CASE  RAD.

Dimensions in inches.

U]
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U2T301 U2T305 U2T401 U2T405

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)
U2T301 & U2T401 | U2T305 & U2T405

Test Symbol Min. Max. Min. Max. Units Test Conditions
D Surent Gain hee | 1000 | — | 2000 | — | — |lc=1A Ve =2V, Ry = 1K
D.& Current Gain he | 2000 | — | 1000 | — [ — |lc=2A Ve =5V, Ry = 100
OO Nostor Saturation Voltage |y (sat) | — | 15 | — | 25 | V | lc=2A Rye=100, Iy, = 4mA
Collector-Emitter
Breakdown Voltage BVen | 60 | — | 150 | — | V| lc=25mA Ry = 22K, Ry =100

Rgie = 2.2K, Rg,e = 100

Collector Cutoff | _ 1.0 — 1.0 uA U2T301, 401: Ve = 60V

Current CER e -
U2T305, 405: V., = 150V

R,z = 22K, Ryy; = 100, T = 150°C

Sollector Cutoff (. — | w | — | 10 |m U2T301, 401: Vg = 60V
U2T305, 405: V., = 150V
Collector Capacitance Cobo — 60 — 60 pf | Vg, =10V, I =0, f = IMHz
A.C. Current Gain he, 5 — 5 — — lc = 0.5A, Ve = 10V, f = 10MHz, Ry, =100
Delay Time ty 100 Typ. 100 Typ. ns
Switching Rise Time t 200 Typ. 300 Typ. ns | Vee =30V, I = 2A, | (on) = I; (off) = 4mA
Speeds Storage Time t, 800 Typ. 800 Typ. ns
Fall Time t; 300 Typ. 300 Typ. ns | Rg, =100
Note: 1. Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area
U2T301 & 305 U2T401 & 405
5
) [ ] Ta=25C 5 h \ T, =100°C
Puise Width = 1ms N
2 Duty Cycle = 2.5% 2 <
g, < Pulse Width = 1ms E L i
- \Duty Cycle = 10%
g s AN é Puise Width = Ims L_\ \
@ N N I -5 Duty Cycle == 25% \\
: N : AN
3 ,lo ||
e 2 C x .2 T T t AVEINY
o e Pulse Width = 1ms
5 1 N Q .1 | Duty Cycle = 10% \
w N -
- -
2 05 AN 9 .05
S Pulse Width = 1ms "’ D.C R
Duty Cycle = 25% T
_Iu 02 Yy U2T301 o 0 \
f— U2T305 U2T401
.01 .01
. l— U2T405
.005 005
1 2 5 10 20 50 100 150 1 2 5 10 20 50 100150
Vg — COLLECTOR-EMITTER VOLTAGE (V) V¢ — COLLECTOR - EMITTER VOLTAGE (V)
D.C. Current Gain vs. Collector Current
U2T301, U2T305, U2T401, U2T405
10,000
T = 125°C
z /\
& 1000 / T = 25°C
[ /rJ—A
z
w
o
@x
=]
o T =-65C
S
S 100
L V Ve = 5vdc
< R, = 1000 |
1
10
.01 1 1.0 10

| — COLLECTOR CURRENT (A)
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POWER DARLINGTONS UaToi3

2 Amp, 300V, Planar NPN u2T722
U2T723

DESCRIPTION
Unitrode NPN Darlingtons consist of a two
transistor circuit on a single monolithic

FEATURES COLLECTOR
® High Current Gain: up to 1000 min. @ I = 1A
® Low Saturation Voltage: as low as 1.5V max. @ | = 2A

® High Voltage: up to 300V. min. V¢ planar chip.
® Peak Current: to 5A : BASE 1
® Monolithic Planar Chip Construction
BASE 2 EMITTERé
ABSOLUTE MAXIMUM RATINGS
T0-33 3 PIN T0-66
u2T712 u2T713 u2T722 u2T723
Collector — Emitter Voltage ... 200V . .. 300V e 200V 300V
Emitter — Base Voltages
Ve, L. BV

EBI
D.C. Collector Current ...
Peak Collector Current
Base 1 Current ... .
Power Dissipation

25°C Ambient ...

100°C Case
Thermal Resistance

Junction-to-Case ... 20°C/W.ooooie e DPC WL
Operating and Storage Temperature Range .......................—65°C t0200°C .........ccccoociiiivmiimoioioiooio —65°C to 200°C

MECHANICAL SPECIFICATIONS

U2T712 U2T713 T0-33

260

0 Sag—l—15 MIN
3184 —.I l—.018 MA
F—— BASE 2
—me
— —
335
1305

COLLECTOR CONNECTED TO CASE

Dimensions in inches.

21722 U2TI2Z8 3 PIN TO-66

075 %38

032 — e/ —BASE1
034 EMITTER
028

620
MAX.

.962
958

.360
MIN.

COLLECTOR CONNECTED TO CASE  RAD.

Dimensions in inches.

!
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U2T712 U2T713 U2T722 U2T723

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

u2T712 & 722 U2T713 & 723
Test Symbol Min. Max. Min. Max. Units Test Conditions
D.C. Current Gain
(Note 1) hee 1000 — 1000 —_ — le = 1A, Ve =5V, Ry = 1K
Collector Saturation
Voltage (Note 1) Vee (sat) — 15 — 15 v Ie = 2A, Ry;e = 100, Iy, = 20mA
Collector-Emitter BVceo 200 — 300 — v Ic = 10mA
Breakdown Voltage 250 350 _ _ _
(Note 1) BVew Typ. — Typ. — \ e = 10mA, Ry = 2.2K, Rg,e = 100
Rg e = 2.2K, Ry, = 100
Collector Cutoff lees — | 00| — | 10| wA U2T712 & 722: Vg = 200
Current U2T713 & 723: Ve = 300
Collector Capacitance Cobo — 100 — 100 pf Veg =10V, Ig =0, f = 1ImHz
. 4.0 40 _ _ _ _
A.C. Current Gain hee Typ. — Typ. | — —_ lc = 0.5A, Ve = 10V, f = 20mHz, Ry, = 100
Rise Time t, 0.6 Typ. 0.6 Typ. uS Vo =100V, | —1 — 25mA
Storage Time t, 1.5 Typ. 1.5 Typ. »S ce * 8 (on) = s (off) !
Fall Time t, 1.0 Typ. 1.0 Typ. S Ic =2A, Rype =100
Note 1. Pulse width = 300 uS; duty cycle < 2%
Maximum Safe Operating Area Maximum Safe Operating Area
U2T712 & 713 U2T722 & 723
10A T Z 100G 100 T, = 100°C
[
N o duty cycle = 25%
g Bl width 1 ms g pulse width =1 ms
5 - = -
w w
51.0A \ & 1.0 oc.
3 D.C. 3 duty cycle = 10%
pot | @ pulse width =1 mS
S duty cycle = 10% o
'G pulse width =1 mS .5
w
3. A\ 3 \ \
o \ g™ N \
© U2T713 \ v2r723
K u2T712 <L
§ u2T722
.01 .01
1.0 10 100 200 300 1.0 10 100 200 300
V¢ — COLLECTOR-TO-EMITTER VOLTAGE (V) Ve — COLLECTOR-TO-EMITTER VOLTAGE (V)
D.C. Current Gain vs. Collector Current Switching Speed Circuit
U2T712, U2T713, U2T722, U2T723
10,000

T = 125°C

1000 A /:‘/: k
T =-65°C r"
10 uSec pulse
100 1 KHz rep rate

Vee = 5Vde

100v

50 @

240 @

hye — D.C. CURRENT GAIN

R, = 1009
82€ —av

le = 2A, Iy, = —I, = 25mA

.01 1 1.0 10 '
I, — COLLECTOR CURRENT (A)
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POWER DARLINGTONS U2TA506

3 Amp, 100V, Planar NPN, Plastic UsTASTO

COLLECTOR

FEATURES

® High Current Gain: 500 min. @ I, = 3A
® |ow Saturation Voltage: as lowas 1.5V max. @ Ic =3A  gase,
e Economic Plastic Molded Construction

DESCRIPTION

Unitrode NPN Darlingtons consist of a
two transistor circuit on a single mono-
lithic planar chip, including integral bias
resistance and protective diode. It is
ideally suited for pulse power applica-
tions in power supplies, printers, solid
state relays and displays.

EMITTER

ABSOLUTE MAXIMUM RATINGS T0-82

U2TA506 U2TA508 U2TA510
100V ...
80V...

Collector-Base Voltage, Vo
Collector-Emitter Voltage, Vo
Emitter-Base Voltage, Vigo
D.C. Collector Current, I
Peak Collector Current, I ..
Base Current, I,
Power Dissipation

25°C Case ...

25°C Ambient .
Thermal Resistance, 6, ¢ .........
Thermal Resistance, 6,_,
Storage Temperature Range
Maximum Junction Temperature ...

+175°C

U2TAS06 U2TAS08 U2TAS10 TO-92

—_— 055
¥ l 045
| F—— == Co—) T
135 .205 .105
s F—— c—— 2% |Bo—— o
) F—— —— Eo—0f—
.210 500 MIN. ‘ ‘ .105

170 080

165
125

Dimensions in inches.

U]
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‘ U2TA506 U2TA508 U2TA510
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain (Note 1) N 1000 - — le = 1A, Vg = 5Vde
D.C. Current Gain (Note 1) hee 500 — — lc = 3A, Vg = 5Vdc
D.C. Current Gain (Note 1) - 300 Typ. — lc = 5A, Ve = 5Vde
Collector Saturation Voltage (Note 1) Ve (sat) — 15 Vdc lc = 3A, I = 30mA
Collector-Emitter Breakdown Voltage BVcio Vdc lc = 10mAdc
(Note 1)
U2TA506 60 —
U2TA508 80 —
U2TAS10 100 —
Collector-Emitter Cutoff Current lcer — 10 rAdc Ve = rating, R = 1002
Collector-Emitter Cutoff Current leer - 1 mAdc Ve = rating, R = 1002, T = 125°C
Emitter-Base Cutoff Current leso — 50 wAdc Vgg = 5Vde
Output Capacitance Cob — 50 pf Ve = 10Vdc, I, = 0, f = IMHz
A.C. Current Gain hg, 4.0 Typ. — lc = 1Adc, Vg = 5Vdc, f = 10MHz
Rise Time t, 600 Typ. ns le=2A
Storage Time t, 1500 Typ. ns Vee = rating, Iy ;) = lg oy = 4MA
Fall Time t; 800 Typ. ns
Note: 1. Pulse width = 300 us; duty cycle < 2%.
Maxcmdg_Assaofé g&egg{ag Area D.C. Current Gain vs. Collector Current
5 10K
T, =25°C.
5 \ Fl’ulse Width = 1ms //
g Duty Cycle = 2.5% /
E ! z
g g 1K
24 .5
g N Y E Vee= SV
o 2foc & @ 125°C
o = |
= 3 Ve = 5V
% 1 G @ 25°C
g 05 N © 100
o |
I Pulse Width = 1 U2TA506 £
o 02 o:t;eCyclle = 1o£25|“ q <
o1 |- Pulse Width = 1ms U2TAS08
DTty Cyclle :lzs%l }—UZTASIO
005 10
1 2 5 10 20 5C 100 150 .01 1 1A 10A
Ve — COLLECTOR TO EMIITER VOLTAGE (V) I — COLLECTOR CURRENT (A)
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POWER TRANSISTORS M1
5A, 500V, Fast Switching, High ES/p
Silicon NPN Mesa

FEATURES DESCRIPTION

® Rise Time: 0.4uS l.=3A These high voltage glass passivated

® Fall Time: 0.44S c= power transistors combine fast

® High Second Breakdown Energy: 540uJ switching, low saturation voltage and
o Collector Emitter Voltage: up to 500V rugged Egf, capability. They are

o Peak Collector Current: 10A designed for use in off-line power sup-
o Key Parameters characterized at 100°C plies, high voltage inverters, switching

regulators, ignition systems and
deflection circuits.

ABSOLUTE MAXIMUM RATINGS

UMT1006 UMT1007
Collector Emitter VOItage, Vopy - ..ocooieveevrrrrercrrssisssissciinicccnnnnsresssse s . .. 400V.
Collector Emitter Voltage, Veeo (sus) - 300v
Emitter Base Voltage, Vg -.....o...... . IV

Collector Current, I continuous
Collector Current, I peak
Base Current, Iy continuous .
Power Dissipation, 25°C Case 100w
Derating Factor ........c.ccccc...... 571W/°C....
Operating and Storage Temperature Range —65 to 200°

MECHANICAL SPECIFICATIONS
NOTE: UMT1006 UMT1007 T0-3

Leads may be soldered to within
/16" of base provided temperature-

time exposure is less than 260°C ins. mm
for 10 seconds. 875 MAX. 22.23 MAX.
135 MAX, 3.43 MAX.
.250-.450 6.35-11.43
312 MIN. 7.92 MIN.
P .205-.225 5.21-5.72
é 420-.440 10.67-11.18

.151-.161 DIA. | 3.84-4.09 DIA.
.188 MAX. RAD. | 4.78 MAX. RAD.
525 MAX. RAD. | 13.34 MAX. RAD.
.655-.675 16.64-17.15
1.177-1.197 29.90-30.40
.038-.043 DIA. | 9.65-10.92 DIA.

v|lz|[z|r|{x|c|m|m|ojo|o|>

sl
A
J_L{
Br—
c

U]
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UMT1006 UMT1007
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UMT1006 UMT1007
Test Symbol MIN. MAX. MIN. MAX. Units Test Conditions
D.C. Current Gain (Note 1) ™ 12 60 12 60 lc=15A, Ve =2V
D.C. Current Gain (Note 1) hee 7 35 7 35 le = 3.0A, Vg =2V
Collector Saturation Voltage _ _

(Note 1) Vee (saty — 1.0 — 1.0 \ lc =3.0A, I; = 0.6A
Collector Saturation Voltage, — —

T = 100°C (Note 1) Vee fsat) —_ 20 — 2.0 v lc =3.0A, [;=06A
Collector Saturation Voltage

(Note 1) Ve fsat) — 5.0 —_ 5.0 v lc =5.0A, I;=10A
Base Saturation Voltage (Note 1) Vae (saty — 14 — 14 v lc =3.0A, 1; =0.6A
Base Saturation Voltage, _ _

T = 100°C (Note 1) Ve sat) — 14 —_ 1.4 v lc = 3.0A, I; = 0.6A
Collector-Emitter Sustaining _ —

Voltage (Note 2) Veeo (sus) 300 — 400 — v le=01A,1;=0
Collector-Emitter Sustaining lc =3.0A, L = 180xH

Voltage Ve (sus) 350 — 450 — v Igy =l =06A

Te =100°C (Note 2) Ve Clamp = rated Vegy (uq)
Emitter-Base Cutoff Current leso —_ 1 — 1 mA | V=9V

— 05 — — Ve = 400V, Vg = —1.5V
Collector Cutoff Current leey mA c .

—_ — —_ 0.5 Ve = 500V, Vg = —1.5V
Collector Cutoff Current, | — 25 — — mA Vg = 400V, Ve = —1.5V

Te=100°C e — — — 25 Ve = 500V, Vg = —1.5V
Collector Cutoff Current, I - 30 - - mA Ve = 400V, Rge = 500

Tc=100°C CER — _ —_ 30 Ve = 500V, Rge = 500
Output Capacitance, — _

Common Base Cobo 50 150 50 150 pF Vg =10V, f =1 MHz
Gain-Bandwidth Product Fy 6 24 6 24 MHz | V=10V, Ic =0.2A,f =1MHz
Energy Second Breakdown le =3.0A, Vgg (o9 = 4V

(unclamped) Eslo 540 - 540 - s 1204H unrflamped
Resistive Switching Speeds

Delay Time ty — 05 — .05 lc =3.0A

Rise Time t, — 0.4 — 0.4 s Ve = 200V

Storage Time t, — 40 — 40 # Iy, = lg = 0.6A

Fall Time t; — 0.4 —_ 0.4 Vie (o) = 5V
Inductive Switching Speeds

Tc =100°C le = 3.0A, L = 180xH

Storage Time t, — 4.0 — 4.0 s lg, = lg, = 0.6A

Fall Time t; — 0.4 — 04 ” Ve clamp = rated Vegy (o
Thermal Resistance, R

Junction-to-Case Résc - 175 - 175 CIW

Notes

1. Pulse length = 2504S; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50uS; duty cycle <1%.
Voltage clamped at maximum collector-emitter voltage.
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UMT1006 UMT1007

Forward Bias Safe Operating Area Power Derating
10 ™ ~ ~ 100
1 TN
I\, T \\
5 D.C. o 20u.S \
2 N N 2 g SN,
S N ps N
= : NN . S Ly,
@, Power Dissipation x10mS 1mS 5 S, /rto
u Lo o
% j Limited \ b " \s\&a \\
3 ¢ N,
x 1 = 0,
[ \C \ < N
imi pm e [*4 ¥/
9 Isy Limited NN \ g 4 \4’/)
3 s I )
3 [ N\ =
UMT1006 N\ w !
I LELELILIS @ 20 AT DESIRED OPERATING VOLTAGE. DERATE DISSIPA-
L s I AND. 1 . CURR
L T, =25°C UMT1007 \ 8 Z;?CNSCOlJANRnéS;VLEI 1T AND I, CURRENT LIMIT FROM \
-2 M curves Apply Below \ | DASH LINES ON SOAR CURVES ARE E: OF
— Rated Vc + + DISSIPATION LIMITS FOR TEMPERATURE DERATING
EO PURPOSES
Sl \ o LT | L
5 10 20 50 100 200 500 0 40 80 120 160 200
Ve — COLLECTOR VOLTAGE (V) Tc — CASE TEMPERATURE (°C)
Reverse Biased Safe Operating Area
5 TTT1
= Vbe fory) <5V
Il Il 1 i
Te < 100°C
- 2 |1 [
< le=ly=1ln
E —t5
Z UMT1006
[4 1 14
e 7
2
[$)
[:4
0.5
g
w 1
-
-t
3 UMT1007
] o2
o
0.1
.05
10 20 50 100 200 500 1000
Veex (sy) — COLLECTOR VOLTAGE (V)
D.C. Current Gain Saturation Voltages
200 I’ l 5
Ve =5V
100 I/lg=5
2
E /
< 100°C
<< —
50 N
S 11 TN E’ 1 —55°C Ve lsa) L;
z LA 25‘°C TN 9 L=
g .‘E =t V4 7
o« | §\ i} = l55 VAVA
2 20 1 SR Q o5 = —55°C, Ve,
© Bas —55°C N, z 100°C 00'c/”
g 8 7
10 =
| P = A e
w -3 1
& E 0.2 T P A
5 B3 =
0 o __./,// Ve ton
2
05 01 0.2 05 1 2 5 05
: i ) .05 0.1 0.2 0.5 1 2 5

lc — COLLECTOR CURRENT (A) lo — COLLECTOR CURRENT (A)
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Resistive Turn-On Time

ZT TAT
) AME

1]
1]
25°C A

1000 1
=
100°C

774

500

U L~
t,

TIME (ns)
5]
o

50 ! N

20

| Voo =125V
Ie/lg=5
1 1

10 L
0.1 0.2 0.5 1 2 5 10

Ic — COLLECTOR CURRENT (A)

Switching Time, Veey quq
Test Circuit

5V
Rl:_l‘r‘m:‘u
8

FOR RESISTIVE SWITCHING,
L =0, UNCLAMPED Ve, clamp

1N4937

eV
R B

—av
P.W. = 2548
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TWX (710) 326-6509 » TELEX 95-1064 149

TIME (us)

UMT1006 UMT1007

Resistive Turn-Off Time

10 ) . . 0
Ve = 125V
le/lg=5 1
5
_—
2 -
MNS 100°C
™~ N t
1 N
<3
0.5 [Ny I
\\ | N
N
02 - P
N 25°C
o1 ||
0.1 0.2 0.5 1 2 5 10
Ic — COLLECTOR CURRENT (A)
E¢, Test Circuit
410V
120uH
0.2Q

ADJUST P.W.
TO OBTAIN
3A PEAK |¢

—av
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POWER TRANSISTORS UMT1008

UMT1009
8 Amp, 500V Fast Switching, High ES/p
Silicon NPN Mesa

FEATURES DESCRIPTION
® Rise Time: 0.4us ; I = 5A These high voltage triple diffused glass
® Fall Time: 04us § €~ passivated power transistors combine

e High Second Breakdown Energy: 1500:J fast switching, low saturation voltage

® Collector Emitter Voltage: up to 500V and rugged E¢J, capability. They are

® Peak Collector Current: 16A designed for use in off-line power sup-
® Key Parameters characterized at 100°C plies, high voltage inverters, switching

regulators, ignition systems and
deflection circuits.

ABSOLUTE MAXIMUM RATINGS
UMT1008 UMT1008

Collector Emitter Voltage, Vgy «ovooooooovveve oo OO .
Collector Emitter Voltage, Verosys)
Emitter Base Voltage, Vggo oo . S
Collector Current, I continuous .......................

Collector Current, I peak ........ .
Base Current, | continuous ...
Power Dissipation, 25°C Case ..
Derating Factor ...

Operating and Storage Temperature Range ..

v —65 10 200°C

MECHANICAL SPECIFICATIONS

NOTE: T0-3
Loads may be soldered to within
1/,6” of base provided temperature-
time exposure is less than 260°C
for 10 seconds.
ins. mm
A | 875 MAX. 2.22 MAX.
B | .135 MAX. 0.34 MAX.
=] C | .250—.450 0.64—1.14
D .312 MIN. 0.79 MIN.
A E | .205—.225 0.52—0.57
F | .420—.440 1.07—1.12
| J_| .151—.161DIA. | 0.38—0.41
K | .188 MAX. RAD.| 0.48 MAX. RAD.
L | .525 MAX. RAD.| 1.33 MAX. RAD.
B M | 655—675 1.66—1.71
N [1177—1197 2.99—3.04
c D P | .038—.043 DIA. | 0.10—0.11 DIA.

U]
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UMT1008 UMT1009

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UMT1008 UMT1009
Test Symbol MIN. MAX. MIN. MAX. Units Test Conditions
D.C. Current Gain (Note 1) hee 12 60 12 60 lc = 25A, Vg = 3V
D.C. Current Gain (Note 1) hee 7 35 7 35 lc =5.0A, Ve =3V
Collector Saturation Voltage _ _

(Note 1) Ve (saty — 1.5 — 15 v lc =5.0A,1; =1.0A
Collector Saturation Voltage, _ _

Tc =100°C (Note 1) Ve (saty — 25 — 25 V' lc =50A, 1 =10A
Collector Saturation Voltage _ _

(Note 1) Ve (sat) — 5.0 — 5.0 v lc =8.0A, lg=20A
Base Saturation Voltage (Note 1) Ve (sat) — 16 — 1.6 \ lc =5.0A, I =10A
Base Saturation Voltage, _ _

Tc = 100°C (Note 1) Vi (sat - 1.6 — 1.6 \ le =50A, 1;=1.0A
Collector-Emitter Sustaining . _

Voltage (Note 2) Veto sy | 300 — | %0 — |V [ le=01A
Collector-Emitter Sustaining lc =5.0A, L = 180xH

Voltage Veex (sus) 350 — 450 — \% Iy =ls, = 1A

Tc =100°C (Note 2) Ve clamp = rated Vegy (sus)
Emitter-Base Cutoff Current leso — 1 — 1 mA Veg =9V

_ 05 _ — A Ve =400V, Vge = —1.5V
Collector Cutoff Current lcey _ _ 05 m Vg = 500V, Vge = —15V
Collector Cutoff Current, — 25 —_ — mA | Vg =400V, Vg = —1.5V

Te = 100°C lcev — _ — 25 Vg = 500V, Ve = — 15V
Collector Cutoff Current, — 30 — — A Ve = 400V, Rge = 502

Te = 100°C leer - — — | 30 | ™ [TV, =500V, Ry = 5002
Output Capacitance, _ _

Common Base Copo 100 200 100 200 pF Ves =10V, f =1 MHz
Gain-Bandwidth Product Fr 6 30 6 30 MHz | Ve =10V, 1o =0.3A,f =1MHz
Energy Second Breakdown lo =50R

E 1500 — | 1500 — J Iy =1A

(unclamped) sho g L = 120uH unclamped
Resistive Switching Speeds

Delay Time ty — 0.1 — 0.1 lc =5.0A

Rise Time t, — 0.4 — 0.4 Vee = 200V

Storage Time t, — 40 — 40 BS |y =1 = 1O0A

Fall Time t — 0.4 — 0.4 Vie (o) = 5V
Inductive Switching Speeds

T =100°C lc =5.0A, L =180xH

Storage Time t, — 4.0 — 4.0 lgy =g, =1A

Fall Time t; — 0.4 — 04 5| Ve clamp = rated Veey (sug)
Thermal Resistance, o

Junction-to-Case Rosc - 14 - 14 CIw

Notes

1. Pulse length = 250 us; duty cycle <1%.

2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 us; duty cycle <1%.
Voltage clamped at maximum collector-emitter voltage.
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UMT1008 UMT1009

Forward Bias Safe Operating Area Power Derating
20
1 LLLLIT] 100
N N
K2
10 o = N
< < 80
5 < N4 o,
5 2 4
& 20 N 5 & Q)
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c g S B N N
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8 ‘\ w40 Z
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5 g 5 e
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DISSIPATION LIMITS FOR TEMPERATURE DERATING
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0.2 \ 0 R N N N |
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Switching Time, Veey g
Test Circuit

200v
R =5
<

5V
R,:—':.l,,zln
FOR RESISTIVE SWITCHING,
L =0, UNCLAMPED
1N4937
+6V
Ry

—4v
P.W. =25,S

Turn-On Time

1000

500

N
8
/

-
o
£=)

TIME (ns)

8

Vo = 200V
20 1-/1g=5
L Ve (o1 =5V
T, =25°C
10 11 I
0.1 0.2

0.5 1 2 5 10
| — COLLECTOR CURRENT (A)
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UMT1008 UMT1009

Eg/, Test Circuit

ADJUST P.W.
TO OBTAIN
3A PEAK I

Turn-0ff Time
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0.1

0.2 0.5 1 2

5 10
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POWER TRANSISTORS | NS
15A, 500V, Fast Switching, High ES/p
Silicon NPN Mesa

FEATURES DESCRIPTION

® Rise Time: 0.4uS . =10A These high voltage glass passivated

® Fall Time: 0.4uS c— power transistors combine fast

® High Second Breakdown Energy: 6000.J switching, low saturation voltage and
® Low Saturation Voltage rugged Egf, capability. They are

® Collector Emitter Voltage: up to 500V designed for use in off-line power sup-
® Peak Collector Current: 30A plies, high voltage inverters, switching
e Key Parameters characterized at 100°C regulators, ignition systems and

deflection circuits.

ABSOLUTE MAXIMUM RATINGS

UMT1011 uMT1012
Collector Emitter Voltage, Vegy ... S 400v.
Collector Emitter Voltage, Veeo (sus)
Emitter Base Voltage, Vgzg ooovvor
Collector Current, I continuous ..
Collector Current, I peak ..
Base Current, I continuous ..
Power Dissipation, 25°C Case .. . .. 175W
Derating Factor ...................... .1.0W/°C... . 1L.O0W/°C
Operating and Storage Temperature Range ... e —651t0200°C............. .

MECHANICAL SPECIFICATIONS

NOTE:
Leads may be soldered to within UMT1011  UMT1012 T0-3
/16" of base provided temperature-
time exposure is less than 260°C ins. mm
for 10 seconds. A | 875 MAX. 22.23 MAX.
B | 135 MAX. 3.43 MAX.
C | .250-.450 6.35-11.43
D | .312MIN. 7.92 MIN.
P E | .205-.225 5.21-5.72
T_ F | .420-.440 10.67-11.18
A J | .151-161 DIA. |3.84-4.09 DIA.
1 K | .188 MAX. RAD. | 4.78 MAX. RAD.
L | 525 MAX. RAD. [ 13.34 MAX. RAD.
M | .665-.675 16.64-17.15
B N | 11771197 29.90-30.40
C D P | .038-.043 DIA. [9.65-10.92 DIA

U]
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UMT1011 UMT1012
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UMT1011 UMT1012
Test Symbol MIN. MAX. MIN. MAX. Units Test Conditions
D.C. Current Gain (Note 1) hee 12 60 12 60 lc =5.0A, Ve = 20V
D.C. Current Gain (Note 1) hee 6 30 6 30 lc =10A, Vg = 2.0V
Collector Saturation Voltage _ _

(Note 1) Ve (sat) — 1.0 — 1.0 \ lc =10A, I; = 2.0A
Collector Saturation Voltage, — —

T = 100°C (Note 1) Vet s - ¥ - % Vo |le=1AL=20A
Collector Saturation Voltage — —

(Note 1) Vek satt — 5.0 — 5.0 v lc =15A, I =3.0A
Base Saturation Voltage (Note 1) VaE (sat) — 16 — 16 v lc =10A, Il = 2.0A
Base Saturation Voltage,

T = 100°C (Note 1) Ve (sat) - L6 - 16 v Ic=10A, 1, =20A
Collector-Emitter Sustaining _ _

Voltage (Note 2) Veeo fsus) 300 — 400 —_— \' lc=01A,13=0
Collector-Emitter Sustaining Ic =8.0A, L = 180xH

Voltage Vekx (sus) 350 — 450 — v lg, = lg, = 2.0A

Te = 100°C (Note 2) Ve clamp = rated Vegy g
Emitter-Base Cutoff Current leso -~ 1 — 1 mA | V=%V

— 1.0 — — Ve = 400V, Vg = —1.5V
Collector Cutoff Current lcev mA ek %

— —_ — 1.0 Ve = 500V, Vge = —1.5V
Collector Cutoff Current, | - 30 - — mA Vee = 400V, Vg = —1.5V

Te =100°C cev — — — 30 Vg = 500V, Vge = —1.5V
Collector Cutoff Current, | - 30 — — mA Ve = 400V, Ry = 500

Te=100°C CER — — — 3.0 Ve = 500V, Rge = 502
Output Capacitance, _ _

Common Base Cobo 180 360 180 360 pF Ve =10V, f =1 MHz
Gain-Bandwidth Product Fy 6 24 6 24 MHz | Vg =10V, I =05A, f =1 MHz
Energy Second Breakdown le =10A, Vgg (o = —4V

(unclamped) Esly 6000 - 6000 - # L = 120xH unclamped
Resistive Switching Speeds

Delay Time ty _ .05 —_ .05 lc =10A

Rise Time t, — 04 — 0.4 s Vee = 200V

Storage Time t, — 40 — 40 # Iy, = lg, = 2.0A

Fall Time t; - 0.4 — 0.4 Vg (o) = 5V
Inductive Switching Speeds

Te=100°C lc = 10A, L = 180H

Storage Time t, — 40 — 4.0 s lg; = lg; =2.0A

Fall Time t, — 04 — 0.4 A Ve clamp = rated Veey (o
Thermal Resistance, N

Junction-to-Case Reuc - 10 - 10 C/W

Notes

1. Pulse length = 2504S; duty cycle <1%.

2, ining Voltage. M ed at a high current point where collector-emitter voltage is lowest. Current pulse length = 50u4S; duty cycle <1%.
Voltage clamped at i i -emitter
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UMT1011 UMT1012

Power Derating Forward Bias Safe Operating Area
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Resistive Turn-On Time

UMT1011 UMT1012

Resistive Turn-Off Time
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POWER TRANSISTORS UMT1203

3 Amp, 500V, Fast Switching uMT1204
Silicon NPN Mesa

FEATURES DESCRIPTION

e Collector Emitter Voltage: up to 500V These high voltage triple diffused glass
® Peak Collector Current: 5A passivated power transistors, in a

® Rise Time: < 1.0us } ath. = 2A plastic T0O-220 package, combine

e Fall Time: < 0.7us c— fast switching, low saturation voltage

® Key Parameters characterized at 100°C and rugged Egf, capability. They are

® Economical Plastic Molded Construction designed for use in off-line power sup-

plies, high voltage inverters, switching
regulators, deflection circuits, motor
controls and solenoid/relay drivers.

ABSOLUTE MAXIMUM RATINGS

UMT1203 UMT1204

Collector Emitter Voltage, Vcgy
Collector Emitter Voltage, Veeo (sus)
Emitter Base Voltage, Vgo
Collector Current, I continuous
Collector Current, Iy peak ......
Base Current, Iy continuous ...
Power Dissipation, 25°C Case ..
Derating Factor ...
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

UMT1203, UMT1204 T0-220

SEATING
PLANE

=3
2

D e

>}

N

0.51 [ 114 [ 0020 | 0.045

3.531} 3.733| 0.139 0.147

2.29 2.79 0.090 0.110

6.35 — 0.250

038 | 064 | 0.015 | 0.025

12.70 | 1427 | 0.500 [ 0.562
114 177 | 0045 | 0.070

4.83 | 533 | 0190 | 0.210

2.54 | 3.04 | 0100 | 0.120

-—

— S raﬂ;
- je—C { MILLIMETERS INCHES
| MIN | MAX | MIN | MAX )
H T F{gi?_ 14.23 | 1587 | 0560 | 0.625 d
4 el 966 | 1066 | 0380 | 0.420
3.56 4.82 0.140 0.190
—|D e —"
J 1 H
i—" AR
T
! SECT A-A
PIN 1. BASE

x——al._

=

-

<lo|z|p|z|r|x|-|x|a|m|o|o|=|>

__] " [ RIS 2. COLLECTOR
. 3 gg&g’;w 204 | 2.92 | 0.080 | 0115
— 114 | 139 | 0045 | 0.055
° 585 | 685 | 0230 | 0.270
N

U]
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UMT1203 UMT1204

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UMT1203 UMT1204
Test Symbol MIN. MAX. MIN. MAX Units Test Conditions
D.C. Current Gain (Note 1) hee 12 60 12 60 le = 10A, Ve = 3V
D.C. Current Gain (Note 1) hee 7 35 7 35 le =20A, Ve =3V
Collector Saturation Voltage _ —

(Note 1) Ve sat) — 1.2 — 12 v lc = 20A, 13 = 0.4A
Collector Saturation Voltage, _ —

T = 100°C (Note 1) Ve (sat) — 1.5 — 15 v lc = 20A, l; = 0.4A
Collector Saturation Voltage _ _

(Note 1) Ve (sat) - 3.0 — 3.0 \ lc = 3.0A, I; = 0.75A
Base Saturation Voltage (Note 1) Ve (sat) — 13 — 13 2 lc = 2.0A, 15 = 0.4A
Base Saturation Voltage, _ —

T = 100°C (Note 1) Ve (saty — 15 — 15 \ lc = 20A, I = 0.4A
Collector-Emitter Sustaining —

Voltage (Note 2) Veeo (sus) 300 — 400 — \% le =0.1A
Collector-Emitter Sustaining le = 2.0A, L = 500xH

Voltage Veex (sus) 350 — 450 — v Iy = lg; = 04A

T = 100°C (Note 2) Ve clamp = rated Vegy (g
Emitter-Base Cutoff Current leso — 1 - 1 mA | Vg =7V

— 0.5 — — Ve = 400V, Vg = —1.5V
Collector Cutoff Current lcev mA

— — — 0.5 Vee = 500V, Vge = —1.5V
Collector Cutoff Current, | — 25 - - mA Ve = 400V, Vg = —1.5V

Te =100°C Cev — — — 25 Vg = 500V, Vg = —1.5V
Collector Cutoff Current, | - 30 — - mA Ve = 400V, R = 500

T =100°C CER — — — 3.0 Ver = 500V, R = 50
Output Capacitance, — —

Common Base Cobo 35 100 35 100 pF Ve = 10V, f =1 MHz
Gain-Bandwidth Product F; 6 30 6 30 MHz | Voe =10V, Ic =03A, f =1 MHz

lc =20A
ey ecomy Creakdown Els 80 | — | 8 | — | w |ly=04A
P = 404H unclamped
Resistive Switching Speeds

Delay Time tq — 0.1 — 0.1 lc =20A

Rise Tirne t, — 1.0 —_ 1.0 s Vee = 200V

Storage Time t, — 40 — 40 a Iy, = lg, = 0.8A

Fall Time t —_ 0.7 — 0.7 Ve o) = 5V
Inductive Switching Speeds

Te =100°C le = 2.0A, L =500xH

Storage Time t, — 4.0 — 4.0 s lgy = lg; = 04A

Fall Time t; — 0.9 — 0.9 K Ve clamp = rated Vg (g
Thermal Resistance, o

Junction-to-Case Reuc -~ 312 — 312 Ciw

Notes
1. Pulse length = 250 us; duty cycle <1%.
2, Voltage. M ed at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 us; duty cycle <1%.

Voltage clamped at maximum collector-emitter voltage.
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UMT1203 UMT1204

Forward Bias Safe Operating Area Power Derating
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Switching Time
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POWER TRANSISTORS

2 Amp, 500V, Fast Switching
Silicon NPN Mesa

FEATURES

® Collector Base Voltage: up to 500V
® Peak Collector Current: 5A

® Rise Time < 3us % L. =1A

e Fall Time <3us§ ¢~

e Economical Plastic Molded Construction

ABSOLUTE MAXIMUM RATINGS

Collector Base Voltage, Vo

Collector Emitter Voltage, Vego (sus)
Emitter Base Voltage; Vego -

UMT3584
UMT3585

DESCRIPTION

These high voltage triple diffused glass passi-
vated power transistors in a plastic TO-220
package combine fast switching, low satura-
tion voltage and rugged Egf, capability. They
are designed for use in off-line switching
regulators, converters, inverters and deflection
circuitry.

UMT3584 UMT3585

Collector Current, I continuous ......

lem Peak .......
D.C. Base Current, continuous .
Power Dissipation, Py 25°C Case .
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

—65 to +150°C ...

SEATING UMT3584, UMT3585
PLANE
—= s B—
— r c r l | MILLIMETERS | INCHES
_ -t 0IM [ MIN | MAX | MIN | MAX
T rﬁ@}i 7? A 14.23 | 15.87 | 0.560 | 0.625
B 966 | 1066 | 0380 | 0420
A ‘__L F c 356 | 482 | 0140 [ 0.190
D 051 | 114 | 0.020 [ 0.045
123 | F 3531 3.733) 0139 | 0147
—> (D e [ 229 279 | 0.030 | 0.110
J H H 6.35 — 0.250
X i AT J 0.38 | 064 | 0.015 | 0.025
7_5551 AA K 12.70 | 1427 | 0.500 | 0562
L 114 [ 177 | 0045 | 0070
A PIN 1. BASE N 483 | 533 | 0190 | 0210
_J ” Eiaiiaa® 2. COLLECTOR Q 254 | 304 | 0100 | 0120
’_’I J E " j g'g:ﬂi‘;on R 204 | 292 | 0.080 | 0115
o] . s 114 [ 139 | 0045 | 0055
° T 585 | 6.85 | 0.230 | 0.270
N e

TO-220

4/77A

162
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UMT3584 UMT3585

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UMT3584 UMT3585
Test Symbol MIN. MAX. MIN. MAX. Units Test Conditions
40 — 40 — lc = 100mA, Ve = 10V
D.C. Current Gain (Note 1) hee 8 80 8 80 le =1A, Ve =2V
25 100 25 100 le =1A, Vg = 10V
Collector Saturation Voltage
(Note 1) Ve (saty — 0.75 — 0.75 \ le =1A, I3 = 125mA
Base Saturation Voltage (Note 1) Vit (sat) — 14 — 14 v lc =1A, I3 =100mA
Collector-Emitter Sustaining
Voltage (Note 2) VCEO (sus) 250 — 300 —_ v IC = 200mA
Collector-Emitter Sustaining le = 200mA
Voltage (See Note 2) Ve fsus 300 - 400 - v Rge = 2002
Emitter Cutoff Current lego — 0.5 — 0.5 mA Vge = —6V
Collector-Cutoff Current lceo — 5.0 — 5.0 mA Vee = 150V
- 1.0 - — Vee = 340V, Ve = —1.5V
Collector-Cutoff Current lcev mA
— — — 1.0 Ve = 450V, Ve = —1.5V
Collector Cutoff Current, 150°C lcey — 3.0 — 3.0 mA Vee = 300V, Vge = —1.5V
Small Signal Forward lc =200mA, Ve = 10V
Transfer Ratio hee 3 - 3 - - f=5MHz
Collector Capacitance Cob — 120 — 120 pF Ve =10V, f =1 MHz
Second Breakdown
Collector Current Isfs 350 - 350 - mA Vee =100V
lc=2A
Seé:ond Breakdown Eqs 200 _ 200 _ ) Rye = 202
nergy L = 100zH
Switching Speeds
Rise Time t, — 3.0 - 30 le=1A
Storage Time t, — 40 — 4.0 us lg, = lg; = 100mA
Fall Time t; - 3.0 — 3.0 Vee = 200V
Thermal Resistance: .
Junction-to-Case Resc - 357 - 357 cIw
Junction-to-Ambient Rosa — 70 — 70 °C/W
Notes

1. Pulse length = 250 us; duty cycle <1%.
2. Sustaining Voltage. Measured at a high current point where collector-emitter voitage is lowest. Current pulse length = 50 us; duty cycle <1%.
Voltage clamped at maximum collector-emitter voltage.
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UMT3584 UMT3585

Forward Bias Safe Operating Area Power Derating
100
5 AN N \’oo Dlsn L|N[ES ON s’om CJRVES A’RE
\\ '@q7 & \ EXTENSIONS OF DISSIPATION LIMITS
N T
NN N ‘ _ \
= N 2N\ S N\ ™~
< NG NN bt \ ~N
z AN \ 2
& ™ N Q Iy, LIMITED
1 S i >
g N L o 60 N
19
2 o5 AL VA z AN
,9 ) \\ \ \XL é
Q
& 03 \ a
3 s
i APPLY BELOW u \\
) RATED o«
-2 [ \ \\ 2 P beomed ovemirme voiracel DISSIPATION
0.1 AUAY o DERATE DISSIPATION CURRENT | LIMITED
\\ F—LIMIT AND I, CURRENT LIMIT FROM 1
\ 25°C SOAR CURVE L \ '
N N L
T3 s 10 20 50 100 200 300 0 40 80 120 160 200
V¢ — COLLECTOR VOLTAGE (V) T_— CASE TEMPERATURE (°C)
D.C. Current Gain Saturation Voltages
200
[T ST 1T I
l I /
100 |-150°C I/l =10 / I
Tt 2
z [ —25°C = N ]
< = b N\
G 50 sv,: N i Ve san | | | LA
= | < . 1= -55°C .
i —55 = s 25 AT A
4 11 RRINY \‘ o = v/i
T 20 RN N\ G 150°C /4
2 NS, < 05—
3] AN, \\ s
g RN g A
3
10 CYOXN \\ > / V1 ¥
| XX 0.2 p. p
29 .
s h) A
Ve =10V is0°c L 11H o
5 Ve =2V ol il /C/ Ve san)
[ _85°C e
==
2 o111
05 0.1 0.2 0.5 1 2 5 .02 05 01 02 0.5 1 2

I — COLLECTOR CURRENT (A)
I — COLLECTOR CURRENT (A)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 164 PRINTED IN U.S.A.



UMT3584 UMT3585

Switching Time Test Circuit
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POWER TRANSISTORS UMT13004
4A, 700V, Fast Switching, UMT13005
Silicon NPN Mesa

FEATURES DESCRIPTION

® Collector Emitter Voltage: up to 700V These high voltage glass passivated
® Peak Collector Current: 8A power transistors, in a plastic TO-220
e Rise Time: <.7,S atlo=2A package, combine fast switching, low

® Fall Time: <0.9.S saturation voltage and rugged Egf,
e Key Parameters characterized at 100°C capability. They are designed for use in

® Economical Plastic Molded Construction off-line power supplies, high voltage
inverters, switching regulators, deflec-
tion circuits, motor controls and
solenoid/relay drivers.

ABSOLUTE MAXIMUM RATINGS

UMT13004 UMT13005

Collector Emitter Voltage, Vegy
Collector Emitter Voltage, Vceo (sus)
Emitter Base Voltage, Vg, ...
Collector Current, | continuous ..
Collector Current, I¢ peak ...
Base Current, I continuous ..
Power Dissipation, 25°C Case ..
Derating Factor .................
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

e UMT13004, UMT13005 | | T0-220
PLANE
e j—S B8 —=
—| R—c | ) MILLIMETERS | __INCHES
_ o [TMIN | MAX | MIN | MAX
I \ 1 § hd 2___‘; A | 1423 | 1587 | 0560 | 0625 o
[l B 966 | 1066 | 0380 | 0.420
A s F— c 356 | 482 | 0140 | 0190
[ 051 | 1.14 | 0020 | 0045
Lo s | F 3531 3.733| 0139 | 0.147
y —|Oj— —" G 229 279 | 0050 | 0.110
H H 6.35 — 0.250
J
b % A 3 038 | 0s4 | 0015 | 0025
SECT A-A K 1270 | 14.27 | 0.500 | 0.562
[y 114 | 177 | 0045 | 0.070
A PIN 1. BASE N 483 | 533 | 0190 | 0210
__I | < M| Lofllet 2, COLLECTOR | @ 254 | 3.04 | 0100 | 0120
M 6 34- g:‘)’“{zi?o“ R 2.04 | 292 | 0080 | 0.115
—efle—1 - cok s 104 | 139 | 0045 | 0.055
© T 585 | 6.5 | 0.230 | 0270
N

U]

679 166 == UNITRODE



UMT13004 UMT13005
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UMT13004 UMT13005
Test Symbot MIN. MAX. MIN. MAX, Units Test Conditions
D.C. Current Gain (Note 1) hee 10 60 10 60 lc = 1.0A, Ve =5V
D.C. Current Gain (Note 1) hee 8 40 8 40 le = 2.0A, Vg = 5V
Collector Saturation Voltage _ —

(Note 1) Ve (sat) — 5 -— 5 v le = 1.0A, I; =0.2A

Collector
. =25°C — 0.6 — 0.6

Saturation { € I~ Vet (saf) v lc = 2.0A, Iy = 0.5A

Voltage Te =100°C * — 1.0 - 1.0

(Note 1)

Collector Saturation Voltage _ _

(Note 1) Vee (saty — 1.0 — 1.0 v lc = 4.0A, I; = 1.0A
Base Saturation Voltage (Note 1) Ve (sat) — 1.2 — 12 \ lc =1.0A, 13 =02A
Base — 25 — 16 — 16

Saturation | Jo=2°C Vat et V| lc=20A, Iy =05A

Voltage c— —_ 15 — 15

(Note 1)

Collector-Emitter Sustaining _

Voltage (Note 2) Veeo (sus) 300 — 400 — \' le=1mA
Emitter-Base Cutoff Current leso — 1 — 1 mA | V=9V
Coflector Cutoff C " | - 1 _ _ A Ve = 600V, Vg = — 15V

ollector Cutoff Curren m

& — — - 1 Ve = 700V, Vge = — 15V
Collector Cutoff Current, | —_ 5 — — mA Ve = 600V, Vge = — 1.5V

Tc =100°C cev — _— — 5 Vee = 700V, Vg = — 1.5V
Output Capacitance, _ _

Common Base Cobo 65 typ. 65 typ. pF Ve = 10V, f = 1 MHz
Gain-Bandwidth Product Fy 4 — 4 — MHz | Ve =10V, lc = 5A, f =1 MHz
Resistive Switching Speeds

Delay Time t, — 0.1 — 0.1 lc =20A

Rise Time t, — 0.7 —_ 0.7 Vee = 125V

Storage Time t, — 35 — 35 #S lg; = g, = 0.4A

Fall Time t; —_ 0.9 — 0.9 Ve or) = OV, P.W. = 254S
Inductive Switching Speeds

Te =100°C lc = 2.0A, L = 500xH

Storage Time t, — 40 — 40 lgy = 08A, Vg (g = 5V

> «©S

Fall Time (t;; , t,) t; — 0.9 — 0.9 Ve clamp = rated Vegy (o)
Thermal Resistance, o

Junction-to-Case Reuc — | 167 — | 167 | °C/w
Thermal Resistance, o

Junction-to-Ambient Re.a - 625 - 625 CIw

Notes
1. Pulse length = 2504S; duty cycle <1%.
2. Sustaining Voltage. A ed at a high current point where collector-emitter voltage is lowest. Current pulse length == 50.S; duty cycle <1%.
Voltage clamped at maximum collector-emitter voitage.
Typical

Inductive Load
Switching Performance

le T t, t, ty
Amps °C us nS nsS
05 25 1.8 180 20

: 100 1.2 240 30
1.0 25 1.0 160 21

. 100 1.5 220 30
20 25 1.2 180 25

} 100 17 230 35

UNITRODE CORPORATION « 5 FORBES ROAD
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UMT13004 UMT13005

Forward Bias Safe Operating Area Power Derating
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UMT13004 UMT13005

Resistive Turn-On Time

Resistive Turn-Off Time
2000 L B 5
Vee =200V —|
1000 oy = g = 1c/5 - \\\NF
= 2
T,=25C t,
500 {3\ |
N N, | L
G N P —
< ~ t, > 7
=~ N N~ 2
¢ 200 w 05
= s
= N = N
\ tg = t, 4
100
N o2 N P
~
0 = Vee = 200V ]
0.1 kg, =l =1¢c/5
rT,=25C
20 05 Ly )
.05 01 02 0.5 1 2 5 .05 0.1 0.2 0.5 1 2 5

|c — COLLECTOR CURRENT (A)

Ic — COLLECTOR CURRENT (A)

Switching Time
Test Circuit

125V

125V

L [N
sV

8= Vg =l
]

FOR RESISTIVE SWITCHING,
L=0

R,

1l

R,
R

Vee clamp

1N4937
+6V

Ry

—av
P.W. = 2545

UNITRODE CORPORATION « 5 FORBES ROAD
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POWER TRANSISTORS UMT13008
8A, 700V, Fast Switching,
Silicon NPN Mesa

FEATURES DESCRIPTION

@ Collector Emitter Voltage: up to 700V These high voltage glass passivated

® Peak Collector Current: 16A power transistors, in a plastic TO-220

® Rise Time: < 1.04S atl.=5A package, combine fast switching, low
® Fall Time: < 0.74S c= saturation voltage and rugged Egf,

e Key Parameters characterized at 100°C capability. They are designed for use in
® Economical Plastic Molded Construction off-line power supplies, high voltage

inverters, switching regulators, deflec-
tion circuits, motor controls and
solenoid/relay drivers.

ABSOLUTE MAXIMUM RATINGS

UMT13006 UMT13007
Collector EMItter VOIAEE, Viogy ..ot e 600V, 700v
Collector Emitter Voltage, Veeo (sus) .
Emitter Base Voltage, Vegg ..oooooo....
Collector Current, I continuous ..
Collector Current, I\, peak
Base Current, I continuous
Power Dissipation, 25°C Case ..
Derating Factor ... .0.641W/°C... .0.641W/°C
Operating and Storage Temperature Range —65 t0 150°C................

MECHANICAL SPECIFICATIONS

seaTine UMT13006, UMT13007 TO-220
f—s B—]
T

—
— | MILLIMETERS | INCHES
MIN | MAX | MIN | MAX
" gﬁ?_9 1423 | 1587 [ 0560 | 0.625 )
4 4 9.66 | 1066 | 0.380 | 0.420 \ Y
F] 3.56 | 482 [ 0140 | 0.190
051 | 114 | 0020 | 0045
3531 3733 0139 | 0.147
—=|D e
;L .
' SECT A-A
L PIN 1. BASE
L 2. COLLECTOR
R 3 EMITTER
I " G 4. COLLECTOR

Hleinlolz|rix|lzlo|nololw|>|z

P—

, Ir_,_.._ﬁ

2.29 2.79 0.090 0.110

6.35 — 0.250

0.38 0.64 0.015 | 0.025

12.70 | 14.27 0.500 0.562
114 1.77 0.045 0.070

4.83 5.33 0.10 | 0.210
2.54 3.04 0.100 0.120

2.04 2.92 0.080 0.115
1.14 139 0.045 0.055
585 6.85 0.230 0.270

U]
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UMT13006 UMT13007
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UMT13006 UMT13007 Units Test Conditions
Test Symbol MIN. MAX. MIN. MAX.
D.C. Current Gain (Note 1) hee 8 40 8 40 lc = 2.0A, Vg = 5V
D.C. Current Gain (Note 1) hge 6 30 6 30 le =5.0A, Vg =5V
Collector Saturation Voltage
(Note 1) Ve (saf) - 1.0 — 1.0 \Y lc =2.0A, I, =04A
Collector — 9Fo — 15 — 15
Saturation 16 = 2, Vet o V| lc=50A1,=10a
Voltage c= — 20 —_ 2.0
(Note 1)
Collector Saturation Voltage
(Note 1) Ve (sat) — 3.0 —_ 3.0 v lc =8.0A, Iy =20A
Base Saturation Voltage (Note 1) Ve (sat) — 12 — 1.2 \ lc =2.0A, 1; = 04A
Base
. Te=25°C - 16 — 16
Saturation c s Vv \' le =5.0A, 1, = 1.0A
Voltage ~ Tc=100°C B8 sal] — | 15 — | 15 ¢ :
(Note 1)
Collector-Emitter Sustaining _
Voltage (Note 2) Veeo (sus) 300 — 400 — v lc =10mA
Emitter-Base Cutoff Current leso — 1 — 1 mA | V=9V
— 1.0 —_ — Vg = 600V, Ve = —1.5V
Collector Cutoff Current lcev mA < s
— —_ — 1.0 Ve = 700V, Vg = —1.5V
Collector Cutoff Current, | - 5 - - Ve = 600V, Vg = —1.5V
—100° CEV mA
Te =100°C - — — 5 Veg = 700V, Vge = —15V
Output Capacitance, c 110ty 110 typ. PF | Vep=10V,f =1 MHz
Common Base obo P ’ ;==
Gain-Bandwidth Product Fr 4 — 4 — MHz | V=10V, I =05A,f =1 MHz
Resistive Switching Speeds
Delay Time ty —_ 0.1 - 0.1 lc=50A
Rise Time t. — 1.0 — 1.0 s Vee =125V
Storage Time t, — 30 — 3.0 £ Iy =l =1A
Fall Time t — 0.7 _ 0.7 Vie (ot = 5V
Inductive Switching Speeds
Tec=100°C lc =5.0A, Vg (o = 5V
Storage Time t, — 2.3 —_ 23 s lg =
Fall Time (t;; , tq) t; — 0.7 — 0.7 # Ve clamp = rated Veey o)
Thermal Resistance, R
Junction-to-Case Reuc - 1% - 1% ciw
Thermal Resistance, R
Junction-to-Ambient Reua - 625 - 625 c/w
Notes

1. Pulse length = 250uS; duty cycle <1%.
2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50uS; duty cycle <1%.
Voltage clamped at maximum collector-emitter volitage.

Typical
Inductive Load
Switching Performance

Conditions: Ig T, t, ty, t,
Amps °C uS nsS nsS

I
2 =5 20 25 45 70 10
Tos i 100 575 100 20
V clamp at rated Veey () 5.0 25 475 25 4
(refer to RBSOA curve) 100 60 re 10
Vie oy = —5V 8.0 25 .525 20 10
i 100 .625 45 15

UNITRODE CORPORATION « 5 FORBES ROAD
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UMT13006 UMT13007

Forward Bias Safe Operating Area Power Derating
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UMT13006 UMT13007

Resistive Turn-On Time Resistive Turn-Off Time

1000 —F 10 T T 17171
~ T Ve =12 N
N 100°¢ ¥ 1 pec =125V
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g 100 ~ g 1
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50 0.5 I
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Switching Time
Test Circuit
125V
125V
R =~1— "
< L
5V
Ry==, 1y =g

ls
FOR RESISTIVE SWITCHING,

Ve clamp
1N4937

+6V
Ry

—4v
P.W. =258
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POWER TRANSISTORS UMT13008
12A, 700V, Fast Switching,
Silicon NPN Mesa

FEATURES DESCRIPTION
e Collector Emitter Voltage: up to 700V These high voltage glass passivated
® Peak Collector Current: 24A power transistors, in a plastic TO-220

® Rise Time: < 1.04S package, combine fast switching, low

e Fall Time: < 0.74S atlc=8A saturation voltage and rugged Egf,
® Key Parameters characterized at 100°C capability. They are designed for use in
¢ Economical Plastic Molded Construction off-line power supplies, high voltage

inverters, switching regulators, deflec-
tion circuits, motor controls and
solenoid/relay drivers.

ABSOLUTE MAXIMUM RATINGS
UMT13008 UMT13009
Collector Emitter VOItage, Viopy oo e 600V
Collector Emitter Voltage, Vo sus)
Emitter Base Voltage, Vg ...
Collector Current, | continuous
Collector Current, Iy peak .......
Base Current, I continuous ...
Power Dissipation, 25°C Case . .
Derating Factor RO UUTRO e 08OW/Co
Operating and Storage Temperature Range ... IR . o...—65 to 150°C

MECHANICAL SPECIFICATIONS

SEATING UMT13008 UMT13009 T0-220
PLANE
— |o—-S B—|
ol e—c r ‘ MILLIWETERS | _INCHES
MIN | MAX | MIN | WAX
\ T g ‘Q‘J [ 1423 | 15.87 | 0560 | 0625 )
i 9.66 | 1066 | 0.380 | 0.420 \ e
35| 482 | 0140 | 0.1%0
0.51] 114 | 0.020 | 0.045
3531 3733 | 0139 | 0.147
229 279 | 005 | o010
53 | — | 02
038 | 064 | 0015 | 0025
1270 | 1427 | 0.500 | 0.562
T34 177 | 0045 | 0070
483 | 533 | 01% | 0210
254 3.04 | 0100 | 0.120

L—
]

J

~
w
-

PIN 1. BASE
L 2. COLLECTOR
3. EMITTER
G 4. COLLECTOR

]

204 2.92 0.080 0.118
114 139 0.045 0.055
585 | 6.85 | 0230 | 0.270

fo—— X > ——}
g k=t
o o
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UMT13008 UMT13009

UMT13008 UMT13009
Test Symbol MIN. MAX. MIN. MAX, Units Test Conditions
D.C. Current Gain (Note 1) hee 8 40 8 40 lc =5.0A, Vgg = 5V
D.C. Current Gain (Note 1) hee 6 30 6 30 lc =8.0A, Ve =5V
Collector Saturation Voltage

(Note 1 Ve fsat — 1.0 — 1.0 v Ic =5.0A, I; = 1.0A

Collector
o Te=25C — | 15 — | 5

Saturation € T~ Ve (sat) Y lc =8.0A, I, =16A

Voltage ~ 1c=100°C - 20 — 20

(Note 1)

Collector Saturation Voltage

(Note 1 Vee (s - 3.0 — 30 v le =120A, Iy =3A
Base Saturation Voltage (Note 1) Vie (aat) — 12 — 1.2 v lc =5.0A, Iy = 1.0A
Base

) T.=25°C — 1.6 — 1.6

Saturation €T 77~ Ve (sat) v lc =8.0A, Iy = 1.6A

Voltage ~ 1c=100°C — 15 - 15

(Note 1)

Collector-Emitter Sustaining _
Voltage (Note 2) Veeo fsu 300 - 400 — v lc =10mA
Emitter-Base Cutoff Current leso — 1 —_ 1 mA | V=9V
— 1.0 — — Vg = 600V, Vg = —1.5V
Collector Cutoff Current lcey mA
— — — 1.0 Ve = 700V, Ve = —1.5V
Collector Cutoff Current, | — 5.0 — — A Vee = 600V, Vge = —1.5V
— 100° m

Te=100°C cev — | = — | s0 Vg = 700V, Vs = —1.5V
Output Capacitance, — —

Common Base Cobo 180 typ. 180 typ. pF Ve = 10V, f =1 MHz
Gain-Bandwidth Product Fr 4 — 4 —_ MHz | Vg =10V, I =05A,f =1 MHz
Resistive Switching Speeds

Delay Time ty —_ 0.1 — 0.1 lc=80

Rise Time t, — 1.0 — 1.0 s Vee =125V

Storage Time t, — 30 — 3.0 “ Iy = lg; = L6A

Fall Time t; — 0.7 — 0.7 Vie oty = 3V
Inductive Switching Speeds

Tc =100°C lc=8A, Vgt (o1 = 5V

Storage Time t, — 23 — 23 s lg; = 1.

Fall Time (t; , t;,) t — 0.7 — 0.7 a Ve clamp = rated Vegy ()
Thermal Resistance, o

Junction-to-Case Reue - 125 - 125 ciw
Thermal Resistance, o

Junction-to-Ambient Rou - 625 - 625 ciw

Notes

1. Pulse length = 2504S; duty cycle <1%.

2. sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 504S; duty cycle <1%.

Voltage clamped at maximum collector-emitter voltage.

Conditions:

le

V clamp at rated Vegy 1,y
(refer to RBSOA curve)

Ve {ot) = -5V

UNITRODE CORPORATION ¢« 5 FORBES ROAD

LEXINGTON, MA 02173 « TEL. (617) 861-6540

TWX (710) 326-6509 » TELEX 95-1064

Typical
Inductive Load
Switching Performance

'C TJ ts tfv t}i
Amps °C us ns n$
25 0.5 100 10
30 100 0.85 130 1
|25 0.65 40 10
50 100 0.9 50 7]
8.0 25 0.72 60 12
: 100 092 65 28
|25 .70 70 25
120 100 78 70 110

175
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UMT13008 UMT13009

Forward Bias Safe Operating Area Power Derating
40 100 T T T ]
DASH LINES ON SOAR CURVES ARE
1 J . I J \ EXTENSIONS OF DISSIPATION LIMITS
20 == FOR TEMPERATURE DERATING
10mS \1mS NED ~ \ \
10 - N 2 a0 B
3 NN N ™N S N
% 2.0 ™~ NG § \ &,b LIMITED
o« DISSIPATION N N “ 60 \
o o N O]
5 L0 LIMITE N > \
[8) . N =
o <
o \ \ [
5 1.0 - \ la‘ 40
o Igs LIMITE :«5\ \ -
| | z
3 40 T & \
o T.=25°C \ £ % \
Lo 3 | mowmomesmer |\ PRRRATION
- 2008 N DI AND iy CURRENT LT FROM ;
‘!'”“I' r \ 25°C SOAR CURVE l l \ I
10 H P
‘JJ'T” 3009 N 0 20 80 120 160 200
04 | T_— CASE TEMPERATURE (°C)
5 10 20 50 00 200 500 ¢
V¢ — COLLECTOR VOLTAGE (V)
Reverse Biased Safe Operating Area
15
12
10
.
A ¥
< 5
e
4
I
[+ 4
s \
: . Ve (ot S—5V \
o Te < 100°C \
5 lg, = 2.5A \
o o10
-
[=}
o
| 5
_U
UMT13008
—+
UMT13009)
2 Ll
15
10 20 50 100 200 500 1000
Ve sy — COLLECTOR VOLTAGE (V)
D.C. Current Gain Saturation Voltages
200 T1 5
Vo=V To/ly=5
100
2 o
> HHwe'c -
3 5o LHH s P
i Ee [ s ==
’é 25 Crt NN s e = — e
I3 28 B _/)‘\\\\ w mm——— 2
x 20 = ] e 5°C /
2 N < 05
3] | | —55°C__ en [ // A
] T N Q / /
| 10 / Ve fsat)
w V.
& - 0.2
5 106°C &
\\ o1 25°C T s
2 | i
K 1 X X .05
0% 0 02 05 N 05 01 02 0.5 1 2 5 10 20

lc — COLLECTOR CURRENT (A) Ic — COLLECTOR CURRENT (A)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 176 PRINTED IN U.S.A.



UMT13008 UMT13009

Resistive Turn-On Time Resistive Turn-Off Time
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Switching Time
Test Circuit
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=0 Ve clamp

1N4937

+6V

Re

—av
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UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 177 PRINTED IN U.S.A.



POWER TRANSISTORS UPT111

UPT112
1 Amp, 150V, Planar NPN UPT113
| UPT114
UPT115
FEATURES DESCRIPTION
® Collector-Base Voltage: up to 150V Unitrode power transistors provide a
® Peak Collector Current: 2A unique combination of low saturation
® Turn-on Time: 100ns voltage, high gain and fast switching. They
o Turn-off Time: 250ns are ideally suited for power supply pulse

amplifier and similar high efficiency power
switching applications.

ABSOLUTE MAXIMUM RATINGS

UPT111 UPT112 UPT113 UPT114 UPT115
.. 150V

Collector-Base Voltage, Vo
Collector-Emitter Voltage, Vo
Emitter-Base Voltage, Vgo ...
D.C. Collector Current, I. ...
Peak Collector Current, I
Base Current, ly ...

Power Dissipation

25°C Ambient - I
100°C CASE ..o 4w ) e
Thermal Resistance, 6,_. R . 25°C/W..oooooioioiiiii . BT°CIW...
Operating and Storage Temperature Range ... ...—65Ct0200°C............ .. —65°C to200°C

MECHANICAL SPECIFICATIONS

UPT111 UPT112 UPT113 UPTI14 UPT11S T0-5

Dimensions in inches.

U]

178 mm UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UPTI11 UPT112 UPT113 UPT114 UPTI15

Test Symbo| Min Max. Units Test Conditions
D.C. Current Gain (Note 1) hee 30 — — lc = 0.5A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 20 — — le = 1A, Vg = 5Vdc
D.C. Current Gain (Note 1) hee 15 Typ. — le = 2A, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Ve (sat) — 1.0 Vdc le =1A, 13 =01A
Base Saturation Voltage (Note 1) Vie (sat) — 1.2 Vdc le=1A,1; =01A
Collector-Emitter Breakdown Voltage — LR, —
(Note 1) BVeer Vdc lc = 10mAdc; Ry, = 1002
UPTI111 60 —
UPT112 80 —
UPT113 100 —
UPT114 120 —
UPT115 150 —
Collector-Emitter Breakdown Voltage =
(Note 1) BVceo Vdc lc = 10mAdc
UPT111 40 —
UPT112 60 —
UPT113 80 —
UPT114-5 100 —
Collector-Emitter Cutoff Current [ — 10 uAdc Ve = rated BVcgq, Rge = 1002
Collector-Emitter Cutoff Current, 150°C leer — 1.0 mAdc Vee = rated BV, Rge = 1002, T = 150°C
Emitter-Base Cutoff Current leso —_ 50 pAdc Vg = 5Vdc
Output Capacitance Cop — 40 pf Ve = 10Vde, 1p = 0, f = IMHz
Gain-Bandwidth Product fr 50 Typ. MHz le = 0.1Adc, Vi = 5Vdc, f = 10MHz
. Turn-on Time ton 100 Typ. ns le =1A
Switching Speeds Turn-off Time tosr 250 Typ. ns
Note: 1. Puise width = 300 us; duty cycle <2%.
Maximum Safe Operating Area D.C. Current Gain vs. Collector Current
UPT111 -115
T, =25¢C 500 Ve = 5V
2 Puise Width =1 ms
X Duty Cycle = 2.5%, ™ T, = 150°C
AN 200 |
- \ N N E
S s \ N, \ AN 3 T,=25C__ N\
[ N N 100 J
SEANERNA E L — T
z 2 ) \ UPT111 g
p 1
UpT > 50
E 1 5 c>\‘ >\ K UpTiis © T, = —55°C
u - N\ UPT114 g
2 05 J - uPTils a I
o N I 20
| Pulse Width = ms\ \ & Y
o 02 (Duty Cycle = 25%
- h 10
.01
.005 5
1 2 5 10 2 5 100 .02 05 1 2 5 1 2

Ve — COLLECTOR — EMITTER VOLTAGE (V)
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POWER TRANSISTORS UPT211

UPT212
2 Amp, 150V, Planar NPN UPT213
UPT214
UPT215
FEATURES DESCRIPTION
e Collector-Base Voltage: up to 150V Unitrode power transistors provide a
® Peak Collector Current: 5A unique combination of low saturation

® Turn-on Time: 130ns

voltage, high gain and fast switching. They
® Turn-off Time: 300ns

are ideally suited for power supply, pulse
amplifier and similar high efficiency power
switching applications.

ABSOLUTE MAXIMUM RATINGS

uPT211 UPT212 UPT213 UPT214 UPT215
. 150V
100v
.. 5V
.. 2A
. 5A
1A

Collector-Base Voltage, Vc;o
Collector-Emitter Voltage, Veeo -
Emitter-Base Voltage, Vgo -
D.C. Collector Current, I ...
Peak Collector Current, I ..
Base Current, |

Power Dissipation

25°C Ambient ..
100°C Case ..
Thermal Resistance, 6 ¢ ...
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

UPT211 UPT212 UPT213 UPT214 UPT215 T0-5

370
.3357)

.335
.305

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UPT211 UPT212 UPT213 UPT214 UPT215

Test Symbol Min Max Units Test Conditions
D.C. Current Gain (Note 1) hee 30 — — lc = 0.5A, V¢ = 5vdc
D.C. Current Gain (Note 1) hee 20 — — lc = 2A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 10 Typ. — lc = 5A, Ve = SVdc
Collector Saturation Voltage (Note 1) Vee (sat) — 1.0 Vdc le =2A, 1, =0.2A
Base Saturation Voltage (Note 1) Vie (sat) — 1.2 Vdc lc =2A, 13 =02A
Co(lr!‘e&teo;-)Emitter Breakdown Voltage BVee Vde Ic = 10mAdc; Ry = 100
UPT211 60 —
UPT212 80 —
UPT213 100 —
UPT214 120 —
UPT215 150 —
Cc.\(lg‘eoi;oi-)Emitter Breakdown Voltage BVceo Vdc Ic = 10mAdc
UPT211 40 —
UPT212 60 —
UPT213 80 —
UPT214-5 100 —
Collector-Emitter Cutoff Current leer — 10 uAdc Ve = rated BV¢go, Rge = 1002
Collector-Emitter Cutoff Current, 150°C leer — 10 mAdc | Vg = rated BV¢go, Ry = 100, T = 150°C
Emitter-Base Cutoff Current leso — 50 wAdc Vg = 5Vde
Output Capacitance Cop — 40 pf Veg = 10Vdc, I =0, f = IMHz
Gain-Bandwidth Product f; 70 Typ. MHz lc = 0.1Adc, Ve = 5Vdc, f = 10MHz
Switching Speeds Turn-on Tlvme ton 130 Typ. ns le=2A
Turn-off Time toss 300 Typ. ns
Note: 1. Puise width = 300 us; duty cycle <2%.
Maximumuspa_gzel?pglrgting Area D.C. Current Gain vs. Collector Current
s ) IPuIS\; Width = 1Ims 0 Ve =5V
Duty Cycle = 2.5%
2 o
- idth — T, =150°C
<, V’v\;:‘.;ecmfsz e
g s NEAN N 3 100 T, = 25°C
] \ \ T, = 25°C |4 -
® 2008 E o \
o Z 50 T, = —55°C
o 3]
hgl 05 N h g ]
o a uPT211 | 20 N
I Pulse Width = 1ms N Upror2 &
= .02 | Duty Cycle = 25% UPT213 - 10
oL N UPT214_|
f+—— UPT215 |
T s 10 w0 % o Sos 1 2 5 1 2 5

V_¢— COLLECTOR - EMITTER VOLTAGE (V)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064
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POWER TRANSISTORS UPTSIL  UPTS1

UPT312  UPT322
2 Amp, 400V, Planar NPN UPT313  UPT323
UPT314 UPT324
UPT315 UPT325

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 400V Unitrode high voltage transistors provide
® Peak Collector Current: 3A a unique combination of low saturation

® Turn-on Time: 200 ns voltage, fast switching, and excellent gain.
® Turn-off Time: 800 ns They are ideally suited for off-line power

supply designs and other applications
where the increased voltage rating adds
to system reliability.

ABSOLUTE MAXIMUM RATINGS

UPT311 UPT312 UPT313 UPT314 UPT315
UPT321 UPT322 UPT323 UPT324 UPT325

Collector-Base Voltage, Vo
Collector-Emitter Voltage, V-
Emitter-Base Voltage, Vi;o -
D.C. Collector Current, I
Peak Collector Current, Ic [
Base Current, I

Power Dissipation

25°C Ambient ..
100°C Case ..
Thermal Resistance, 6,_¢ .................
Operating and Storage Temperature Range ... [ —65°C to 200°C

MECHANICAL SPECIFICATIONS

UPT311 UPT312 UPT313 UPT314 UPT315 T0-5

+002
017
260 “001

Sag 1.5 MIN
370 030
355 53

.031
=+.003 \), EMITTER

- COLLECTOR
335
305

Dimensions in inches.

UPT321 UPT322 UPT323 UPT324 UPT325 T0-66

.145

MAX. 152
RAD. "4z DIA.
BASE
034
028 EMITTER
620 o ‘:552 i -
MAX. . et
i .590 {
570 350
MAX.
| — @ RAD.
075 107 \t:
050 T30 0s3” ]
250 1.360 210
MIN. .190

Dimensions in inches.

]
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UPT311 UPT312 UPT313 UPT314 UPT315
UPT321 UPT322 UPT323 UPT324 UPT325

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain (Note 1) hee 30 — — le = 0.5A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 10 — — lc = 2A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 10 Typ. — le = 3A, Ve = 5Vde
Collector Saturation Voltage (Note 1) Vee (sat) — 1.0 Vdc lc = 2A, Iy = 04A
Base Saturation Voltage (Note 1) Vee (sat] — 15 Vdc le = 2A, Iy = 04A
Collector-Emitter Breakdown Voltage = . R.. — 100Q
(Note 1) BVcen Vdc lc = 10mAdc; Ry = 100!
UPT311, UPT321 200 —
UPT312, UPT322 250 —
UPT313, UPT323 300 —
UPT314, UPT324 350 —
UPT315, UPT325 400 —
Collector-Emitter Breakdown Voltage =
(Note 1) BVeeo Vdc lc = 10mAdc
UPT311, UPT321 150 —
UPT312, UPT322 200 —
UPT313, UPT323 250 —
UPT314-5, UPT324-5 300 —
Collector-Emitter Cutoff Current lew — 10 uAdc Ve = rated BV, Ry = 1000
Collector-Emitter Cutoff Current, 150°C leer — 1.0 mAdc Vee = rated BV¢, Rge = 1002, T = 150°C
Emitter-Base Cutoff Current leso — 50 uAdc Vg = 5Vde
Output Capacitance Cop — 50 pf Veg = 10Vdc, 1 =0, f = IMHz
Gain-Bandwidth Product f; 40 Typ MHz lc = 0.5Adc, Ve = 5Vdc, f = 10MHz
s Turn-on Time t 200 Typ. ns lc = 1A
S d on
Switching Speeds Turn-off Time o 800 Typ ns
Note: 1. Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area D.C.C Gain vs. Coll
UPT311-315 UPT321=~ 325
T [ T 500 Ve = 5V
3 T = 100°C | 3 < —Te = 100°C ce =
2 cle = 10% 2 Cycle= 10%1
g, P:-J];‘s‘e)(\::/iyj:: =1ms 2 X \\ \\d Prl‘;:yw?:«: = }o:\as 2 200 T, = 150°C
3 = g
[V _ w 5 — 259 — ae0
E s N F RSN Con | n o N
@
g 2 n.cfk7 Z‘: 2 DC. \ £ % T, = —55°C N
G 1 51 i
o o 3 ™~
é .05 § .05 \ l__ 2 N
Lo i L v — ‘. \
o uprsts ot UpT32s
UPT314/315 {1 UPT324/325
005 R 005 PRl 5
1 2 5 10 2 50 100 200 300 1 2 5 10 20 50 100200 300 03 05 1 2 So1 23

Ve — COLLECTOR — EMITTER VOLTAGE (V)

UNITRODE CORPORATION ¢« 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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bl
10us
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POWER TRANSISTORS UPTaz2

3 Amp, 400V, Planar NPN UPT523
UPT524

UPT525

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 400V ) Unitrode high voltage transistors provide
® Peak Collector Current: 5A a unique combination of low saturation

® Turn-on Time: 200ns voltage, fast switching, and excellent gain.
® Turn-off Time: 900ns They are ideally suited for off-line power

supply designs and other applications
where the increased voltage rating adds
to system reliability.

ABSOLUTE MAXIMUM RATINGS

UPTS21 UPT522 UPTS523 UPT524 UPTS525

Collector-Base Voltage, Vg0
Collector-Emitter Voltage, Vg
Emitter-Base Voltage, Vi ...
D.C. Collector Current, I ...
Peak Collector Current, I
Base Current, Iy
Power Dissipation

25°C Ambient ...

100°C Case ..
Thermal Resistance, 6,_c
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

UPT521 UPT522 UPT523 UPT524 UPT525 TO-66

152
142 DIA.

034 BASE
028 EMITTER \
DIA.
620
MAX. =
_l_ 350
MAX. I
RAD.
075
050 L 340
250 1.360 "0
MIN. 190

Dimensions in.inches.

U]
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UPT521 UPT522 UPT523 UPT524 UPTS525

I
Test Symbol Min Max. Units Test Conditions
D.C. Current Gain (Note 1) hee 25 — —_ lc = 1.0A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 10 — — lc = 3A, V¢ = 5Vde
D.C. Current Gain (Note 1) hee 10 Typ. — lc = 5A, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Vee (sat) - 10 Vdc lc = 3A, I; = 0.6A
Base Saturation Voltage (Note 1) Vee (sat) — 15 Vde lc =3A, I =06A
Collector-Emitter Breakdown Voltage = ; = 1002
(Note 1) BVir Vdc lc = 10mAdc; Ry = 100
UPT521 200 —
UPT522 250 —
UPT523 300 —
UPT524 350 —
UPT525 400 —
Collector-Emitter Breakdown Voltage =
(Note 1) BVceo Vdc lc = 10mAdc
UPT521 150 —
UPT522 200 —
UPT523 250 —
UPT524-5 300 —_
Collector-Emitter Cutoff Current lcer — 10 uAdc Ve = rated BV, Rge = 100Q
Collector-Emitter Cutoff Current, 150°C leer — 1.0 mAdc | Ve = rated BV, Rge = 1002, T = 150°C
Emitter-Base Cutoff Current leso — 50 wAdc Vgg = 5Vdc
Output Capacitance Cob — 120 pf Ve = 10Vdc, I = 0, f = 1IMHz
Gain-Bandwidth Product f; 30 Typ. MHz lc = 0.5Adc, Vi = 5Vdc, f = 10MHz
L Turn-on Time t 200 Typ. ns le =3A
Switching Speeds . o
g Spe Turn-off Time s 900 Typ. ns
Note: 1. Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area D.C. Current Gain vs. Collector Current
? Tl = l
2 N ’tgsf width = 1ms | Vee = svl
uf ycle = 25%
E \>E\ 2™ T, = 150°C
= Pulse Width = 1 ms’ = 1
g |DutyCycle = 10% \ 3 00
E [ \W % T, = 25°C \
S . D.C.—] z © I N
9 8 T, = —55°C
g 05 | \ x
53 | 20
| UPT521 ———+f = \
.02 UPT522
UPT523 10
o UPT524;525 4 \
005 5
1 2 5 10 20 50 100 200300 .05 .1 2 .5 1 2 5

V. — COLLECTOR — EMITTER VOLTAGE (V)

Switching Speed Circuit

I, — COLLECTOR CURRENT (A)
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POWER TRANSISTORS ~ Ueren
5 Amp, 150V, Planar NPN UPT613

UPT614
UPT615
FEATURES DESCRIPTION
® Collector-Base Voltage: up to 150V Unitrode power transistors provide a
® Peak Collector Current: 10A unique combination of low saturation
® Turn-on Time: 250ns voltage, high gain and fast switching. They
® Turn-off Time: 550ns are ideaily suited for power supply, pulse

amplifier and similar high efficiency power
switching applications.

ABSOLUTE MAXIMUM RATINGS
UPT611 UPT612 UPT613 UPT614 UPT615

Collector-Base Voltage, V40
Collector-Emitter Voltage, V.., ..
Emitter-Base Voltage, Vg0
D.C. Collector Current, I ..
Peak Collector Current, I .
Base Current, I
Power Dissipation

25°C Ambient

100°C Case ..
Thermal Resistance, 6;_¢ ...............
Operating and Storage Temperature Range ...

MECHANICAL SPECIFICATIONS

UPT611 UPT612 UPT613 UPT614 UPT61S TO-5

260 o 9% 03t
o fe—1. 5MIN +.003 > EMITTER
310 240 4 .
3124 _*I le—.030 ' o4

COLLECTOR

13354
.305

Dimensions in inches.
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UPT611 UPT612 UPT613 UPT614 UPT615
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Max. Units Test Conditions

D.C. Current Gain (Note 1) hee 30 — — lc = 1A, Ve = 5Vde
D.C. Current Gain (Note 1) hee 15 — — lc = 5A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 12 Typ. — lc = 10A, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Vee (sat) — Ic = 5A, 1; = 0.5A

UPT611-3 — 1.0 Vdc

UPT614-5 — 15 Vde
Base Saturation Voltage (Note 1) Vit (sat) — lc =5A, I3 = 0.5A
Co(l’he(g?;-)Emitter Breakdown Voltage BVer 15 Vde Ic = 10mAdc; Ry = 1002

UPT611 60 — Vdc

UPT612 80 —

UPT613 100 —

UPT614 120 —

UPT615 150 —
Co(lr!‘%i?;-)Emltter Breakdown Voltage BVeeo Vde Ic = 10mAdc

UPT611 40 —

UPT612 60 —

UPT613 80 —

UPT614-5 100 —
Collector-Emitter Cutoff Current lew - 10 #Adc Ve = rated BV gq, Ry = 1002
Collector-Emitter Cutoff Current, 150°C lcer — 1.0 mAdc Ve = rated BVgo, Rge = 1002, T = 150°C
Emitter-Base Cutoff Current leso — 50 wAdc Vg = 5Vdc
Output Capacitance Cop — 120 pf Veg = 10Vdc, I, = 0, f = IMHz
Gain-Bandwidth Product f; 40 Typ. MHz lc = 0.5Adc, V¢ = 5Vdc, f = 10MHz

- Turn-on Time t,, 250 Typ. ns lc =5A
Switching - Speeds Turn-off Time tos 500 Typ. ns

Note: 1. Pulse width = 300 us; duty cycle <2%.

Maximum Safe Operating Area D.C. Current Gain vs. Collector Current
10 —~ 500
T, =25°C ]
5 Ve = 5V
N Duty Cycle = T2 1500

< T [25% 200 e
P Pulse Width =
(=3 z
Z (4/_ 1ms = /
e 1 © 100
@ \\ P Duty Cycle — - T, =25°C"
3 s 10%. i L
x Pulse Width = I
o T2 ms 5 50 T
o 2 ) T, = —55°C
g ?;)t/y Cycle = e
- a

1 ©;
3 | puise width = | 20 | AN
| .05 1ms ;::
-+ UPTE11——— b.c.

UPT612 10
02 I—uPT613 1
UPT614/15 ui
01 5
1 2 5 10 20 50 100 1 2 5 i 2 5 10

Vi — COLLECTOR — EMITTER VOLTAGE (V) |, — COLLECTOR CURRENT (A)
4

Switching Speed Circuit
+60v
12¢
50V
500
o
10 us

109
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POWER TRANSISTORS UPT721

UPT722
5 Amp, 400V, Planar NPN UPT723
UPT724
UPT725
FEATURES DESCRIPTION
® Collector-Base Voltage: up to 400V Unitrode high voltage transistors provide
® Peak Collector Current: 10A a unique combination of low saturation
® Turn-on Time: 250ns voltage, fast switching, and excellent gain.
® Turn-off Time: 800ns They are ideally suited for off-line power

supply designs and other applications
where the increased voltage rating adds
to system reliability.

ABSOLUTE MAXIMUM RATINGS

UPT721 UPT722 UPT723 UPT724 UPT725
. 350V.... . 4o0v
300V....

Collector-Base Voltage, Vego oovooooo.....
Collector-Emitter Voltage, Veeo
Emitter-Base Voltage, Vi .........
D.C. Collector Current, I ..
Peak Collector Current, I .
Base Current, I

Power Dissipation

25°C Ambient .
100°C Case ...
Thermal Resistance, 0,_ :
Operating and Storage Temperature RANGE ... .—65 Cto 200 C

MECHANICAL SPECIFICATIONS

UPT721 UPT722 UPT723 UPT724 UPTI25 TO-66

Dimensions in inches.

U]
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UPT721 UPT722 UPT723 UPT724 UPT725
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Max. Units Test Conditions

D.C. Current Gain (Note 1) hee 25 - — lc = 1A, Vo = 5Vde
D.C. Current Gain (Note 1) hee 10 — — le = 5A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 5 Typ. — le = 10A, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Vee (sat) — 1.0 Vdc le =5A, 1, =1A
Base Saturation Voltage (Note 1) Vee (sat) - 18 Vdc Ic =5A I =1A
Co(lrl\‘eocéo;-)Emitter Breakdown Voltage BV Vdc Ic = 10mAdc; Ry = 1002

UPT721 200 —

UPT722 250 —

UPT723 300 —

UPT724 350 —

UPT725 400 —
Co(l’{l%céo;-)Emltter Breakdown Voltage BVceo Vdc Ic = 10mAdc

UPT721 150 —

UPT722 200 —

UPT723 250 —

UPT724-5 300 —
Collector-Emitter Cutoff Current lcer — 10 nAdc Ve = rated BVgp, Ry = 10002
Collector-Emitter Cutoff Current, 150°C leer —_— 1.0 mAdc Ve = rated BV, Ry = 100, T = 150°C
Emitter-Base Cutoff Current leso — 50 uAdc Vg = 5Vdc
Output Capacitance Ceop — 120 pf Ve = 10Vdc, I = 0, f = 1IMHz
Gain-Bandwidth Product f; 30 Typ. MHz lc = 0.5Adc, Ve = 5Vdc, f = 10MHz

- Turn-on Time to, 250 Typ. ns Ic =5A

Switching Speeds Turn-off Time tors 800 Typ. ns

Note: 1. Pulse width = 300 us; duty cycle <2%.

Maximum Safe Operating Area D.C. Current Gain vs. Collector Current
10 T 500
5 T, =100°C Vee =5V
< 200 —— T, =150°C
5 2 t z -
] <
@ 1 |-Duty Cycle = 10% S . \
x Pulse Width= 1 ms— £ 100 T,=25C
& 5 ["Duty Cycle = 25% 7 & '\\\
<] Pulse Width = 1 ms N & 50 T, = -55C \
Q o
g 2 T : —
a L D.C. Q \
2 1 | (=]
S | 20
| 05 & N
> UPT721——] \
UPT722 —+—1+f 10
-02 UPT
UPT724/25 11
o1 5
1 2 5 10 2 50 100 200 300 1 2 5 1 2 5 10
V¢ — COLLECTOR = EMITTER VOLTAGE (V) |c — COLLECTOR CURRENT (4)

Switching Speed Circuit

+100V
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POWER TRANSISTORS UPTAS10
0.5 Amp, 300V, Planar NPN, Plastic UPTA530

FEATURES DESCRIPTION

® Designed for High Speed Switching Applications Unitrode high voltage transistors provide
e Collector-Emitter Voltage: up to 300V a unique combination of low saturation

® Peak Collector Current: 1A voltage, fast switching, and excellent gain.
e Economical Plastic Molded Construction They are ideally suited for off-line power

supply designs and other applications
where the increased voltage rating adds
to system reliability.

ABSOLUTE MAXIMUM RATINGS

UPTA510 UPTA520 UPTA530
Collector-Base Voltage, Vegg oo . 150v. e 250V
Collector-Emitter Voltage, Voo 200V...
Emitter-Base Voltage, Vo ... . 5V,
D.C. Collector Current, I. .. .. SA.
Peak Collector Current, I, .. L 1AL
Base Current, I
Power Dissipation

25°C C@SE ..o 2.4W

25°C Ambient ...
Thermal Resistance, 6, _¢ .........
Thermal Resistance, 6,_, .
Storage Temperature Range ... .
Maximum Junction Temperature ... [T +175°C

MECHANICAL SPECIFICATIONS

UPTA510 UPTA520 UPTAS30 | | T0.82

.055

.1 r .
MIN. 175 .095

.210 .105
o—-.17o_~4—4500 MIN. }'A—‘.OSO

. 165
125

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UPTA510 UPTA520 UPTA530

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain (Note 1) hee 20 — —_ lc = 1A, Vg = 5Vdc
D.C. Current Gain (Note 1) hee 8 — — lc = .5A, Vg = 5Vdc
D.C. Current Gain (Note 1) FE 5 Typ. — lc = 1A, Vg = 5Vdc
Collector Saturation Voltage (Note 1) V¢ (sat) —_ 1.0 Vde le =5A1;=.1A
Ve (sat) .5 Vde lc = .2A, Iy =.02A
Base Saturation Voltage (Note 1) Ve (sat) — 15 Vde le = 5A, I;=.1A
Collector-Base Breakdown Voltage BVeyo Vdc lc = 10uAdc
(Note 1)
UPTAS510 150 —
UPTA520 250 —
UPTA530 350 —
Collector-Emitter Breakdown Voltage BVeeo Vdc lc = 10mAdc
(Note 1)
UPTAS510 100 —
UPTA520 200 —
UPTA530 300 —
Collector-Emitter Cutoff Current lees — 10 uAdc Ve = rated BV, Ve =0
Collector-Emitter Cutoff Current ces — 1 mAdc Vee =rated BV, T =125°C, Ve =0
Emitter-Base Cutoff Current 8O - 50 uAdc Vgg = 5Vdc
Output Capacitance Cob — 50 pf Ve = 10Vdc, I =0, f = IMHz
Gain-Bandwidth Product fr 15 — MHz Ic = 1Adc, V. = 5Vdc, f = 10MHz
Rise Time t 100 Typ. ns lc = 5A
Delay Time ty 50 Typ. ns
Storage Time t, 500 Typ. ns
Fall Time t; 200 Typ. ns
Note: 1. Pulse width = 300 us; duty cycle < 2%.
D.C. Current Gain vs. Collector Current Switching Speeds
500 10 T
Vee = 100V
Vee =5V |crﬁs =5
= L
200 } S~olo el
z T,=125°C - s
& 100 — | ™ 2 b B} S o>
& T, e % IO
< s = 2 ~
£ 50 > \ S 1 N \‘\T \\‘
(3} = A N N \
g = Jdes, \
g T, = —55C \\ 5 2 AN
20 ¢ \
.:* ol \\QSoc \
N
10 2
5 1
01 .02 05 1 2 5 10 o1

lc — COLLECTOR CURRENT (A)

Switching Speed Circuit

2 .05 .1 2
COLLECTOR CURRENT (A)

+200V *
o5t 4000 *
25v -05u
b 4800
10 us 50Q
= =

*Note: For UPTA 410/510, V.. = 100V, R = 200
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POWER TRANSISTORS UPTBoa

0.1 Amp, 500V, Planar NPN, Plastic UPTB540
UPTB550

FEATURES DESCRIPTION

® Designed for High Speed Switching Applications Unitrode high voltage power transistors
® Collector-Emitter Voltage: up to 500V provide a unique combination of low

® Peak Collector Current: to .2A saturation voltage, high gain and fast

® Economical Plastic Molded Construction switching. They are ideally suited for

pulse power applications in power
supplies, thermal printers, solid state
relays and pulse amplifiers.

ABSOLUTE MAXIMUM RATINGS
UPTB520 UPTB530 UPTB540 UPTBS50

Collector-Base Voltage, Voo . o250V . 55OV

Collector-Emitter Voltage, Vo
Emitter-Base Voltage, Vo ...
D.C. Collector Current, |-
Peak Collector Current, I ...
Base Current, Iy .. ... .

Power Dissipation

25°C Case .
25°C Ambient 750mwW
Thermal Resistance, 0;_¢ ... .62.5°C/W .

... 200°C/W ...
55°C to +150°C .
+175°C

Thermal Resistance, 6,_, ...
Storage Temperature Range ..
Maximum Junction Temperature

MECHANICAL SPECIFICATIONS

UPTBS20 UPTBS530 UPTB540 UPTB550 T0-92

.019
016

]‘ m——1 4?_1 Co——
135 205 .105
s —— c—— 2% [Bo—— ; e

210 .105
170 +—.500 MIN. L*——v “080

Dimensions in inches.

U]

3/78 192 mm UNITRODE



UPTB520 UPTB530 UPTB540 UPTB550
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min, Max. Units Test Conditions
D.C. Current Gain (Note 1) hee 20 — — lc = 25mA, Vo = 5Vdc
D.C. Current Gain (Note 1) fe 5 — — Ic = 100mA, V. = 5Vdc
Collector Saturation Voltage (Note 1) Ve (sat) — 1.2 Vdc lc = 50mA, |y = 10mA
Ve (sat) 5 Vdc lc =20mA, I = 2mA

Base Saturation Voltage (Note 1) Vi (sat) — 15 Vde lc = 50mA, I; = 10mA
Collector-Base Breakdown Voltage BVego Vde lec = 10uAdc

(Note 1)

UPTB520 250 —

UPTB530 350 —

UPTB540 450 —

UPTBS50 550 —
Collector-Emitter Breakdown Voltage BVero Vdc lc = 1mAdc

(Note 1)

UPTB520 200 —

UPTB530 300 —

UPTB540 400 _

UPTBS550 500 —
Collector-Emitter Cutoff Current lees — 10 wAdc Vee=rated BV o, Vge =0
Collector-Emitter Cutoff Current lces — 1 mAdc Ve = rated BVgo, T =125°C, Vg =0
Emitter-Base Cutoff Current leso — 50 nAdc Vg = 5Vdc
Output Capacitance Cop — 50 pf Vg = 10Vdc, I; = 0, f = IMHz
Gain-Bandwidth Product fr 15 — MHz Ic = 1Adc, Vo = 5Vdc, f = 10MHz
Rise Time t, 100 Typ. ns lc = 100mA
Delay Time ty 50 Typ. ns
Storage Time t, 200 Typ. ns
Fall Time t; 1000 Typ. ns

Note: 1. Pulse width = 300 us; duty cycle < 2%.

D.C. Current Gain vs. Collector Current Switching Speeds
500

] I 10 T
V., =5V Ve, = 100V
- /1, =10
T, =125°C 5
200 ‘ ; N
E N
k3 — N 25,
& 100 T, = 25°C 2 \\:’soo 0\ L
o - NN _5
[ n ~ =
« / \\ “ \ N T
> 50 o1 Lo=2
o T, = —55°C \\ S =
Q e ~
o /F/'—_’\ \ . ~ NN
I 20 ™ \ ' N~
= \ NG
< S
I~
N X
10 2 N
5 1
.001 005 .01 .02 .05 1 .2 001 .002 005 .01 .02 05 1
|_—D.C. COLLECTOR CURRENT (A) COLLECTOR CURRENT (A)

Switching Speed Circuit

+200V
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POWER TRANSISTORS & DARLINGTONS

PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
POWER TRANSISTOR POWER TRANSISTOR
= | 2N1647 NPN; 3.0A; 60V; TO-59 # | 2N4001 NPN; 1.0A; 100V; TO-5
* | 2N1648 NPN; 3.0A; 80V; T0-59 x| 2N4070 NPN; 10.0A; 100V; TO-3
x| 2N1649 NPN; 3.0A; 60V; T0-59 x| 2N4075 NPN; 3.0A; 80V; TO-111
* | 2N1650 NPN; 3.0A; 80V; TO-59 % | 2N4076 NPN; 3.0A; 80V; TO-111
x| 2N1714 NPN; 0.75A; 60V; TO-5 70 | 2N4150, J, JTX, JTXV NPN; 10.0A; 70V; TO-5
* 2N1715 NPN; 0.75A; 100V; TO-5 TRANSISTOR
® 2N1716 NPN; 0.75A; 60V; TO-5 x| 2N4237-2N4239 NPN; 1.0A
% 2N1717 NPN; 0.75A; 100V; TO-5 % 2N4300 NPN; 2.0A
* | 2N1718 NPN: 0.75A; 60V; TO-5 74 | 2N5038, J, JTX, JTXV NPN; 20.0A; 150V; T0-3
Stud Mount 74 | 2N5039, J, JTX, JTXV NPN; 20.0A; 120V; T0O-3
* | 2N1719 NPN; 0.75A; 100V; TO-5 * | 2N5074-2N5075 NPN; 3A; 200V; TO-59
Stud Mount * | 2N5076-2N5077 NPN; 3A; 250V; TO-59
* | 2N1720 NPN; 0.75A; 60V; TO-5 * | 2N5334 NPN; 3A; 60V; TO-39
Stud Mount * | 2N5335 NPN; 3A; 80V; TO-39
* | 2N1721 NPN; 0.75A; 100V; TO-5 * | 2N5336-2N5337 NPN; 5A; 80V; T0-39
Stud Mount * | 2N5338, 2N5339 NPN; 5A; 100V; TO-39
* | 2N2150 NPN; 2.0A; 80V; T0-59 * | 2N5346, 2N5347 NPN; 7A; 80V; TO-59
54 | 2N2151,J, JTX NPN; 2.0A; 80V; TO-59 * | 2N5348, 2N5349 NPN; 7A; 100V; TO-59
# | 2N2657 NPN; 5.0A; 60V; TO-5 * | 2N5477, 2N5478 NPN; 7A; 80V; TO-59
* | 2N2658 NPN; 5.0A; 80V; T0-5 * | 2N5479, 2N5480 NPN; 7A; 100V; TO-59
# | 2N2858 NPN: 3A; 80V; TO-5 78 | 2N5487 NPN; 5A; 80V; TO-5
* | 2N2859 NPN; 3A; 100V; TO-5 Low Profile
® 2N2877, 2N2878 NPN; 5A; 80V; TO-111 78 | 2N5487-1 NPN; 5A; 80V; TO-5
* | 2N2879 NPN; 5A; 100V; TO-111 78 | 2N5487-3 NPN; 5A; 80V; TO-5 Stud
58 2N2880, J, JTX, JTXV NPN; 5A; 80V; TO-59 78 | 2N5488 NPN; 5A; 100V;
* 2N2890, 2N2891 NPN; 5A; 80V; TO-5 T0-5 Low Profile
* 2N2892, 2N2893 NPN; 5A; 80V; TO-59 78 | 2N5488-1 NPN; 5A; 100V; TO-5
# | 2N2983 NPN; 3A; 80V; TO-5 78 | 2N5488-3 NPN; 5A; 100V; TO-5 Stud
* | 2N2984 NPN; 3A; 120V; TO-5 81 | 2N5552 NPN; 10A; 80V; TO-5
* | 2N2985 NPN; 3A; 80V; TO-5 81 | 2N5552-4 NPN; 10A; 80V; TO-5 Stud
* | 2N2986 NPN; 3A; 120V; TO-5 83 | 2N5658 NPN; 20A; 80V; TO-59
x| 2N2987 NPN; 1A; 80V; TO-5 83 | 2N5659 NPN; 20A; 80V; TO-111
# | 2N2988 NPN; 1A; 100V; TO-5 85 | 2N5660, J, JTX, JTXV NPN; 3A; 200V; T0-66
® | 2N2989 NPN; 1A; 80V; TO-5 85 | 2N5661, J, JTX, JTXV NPN; 3A; 300V; TO-66
% | 2N2990 NPN; 1A; 100V; T0-5 85 | 2N5662, J, JTX, JTXV NPN; 3A; 200V; TO-5
* | 2N2991 NPN; 1A; 80V; TO-5 Stud 85 | 2N5663, J, JTX, JTXV NPN; 3A; 300V; TO-5
* | 2N2992 NPN; 1A; 100V; TO-5 Stud 90 | 2N5664, J, JTX, JTXV NPN; 5A; 200V; T0-66
* | 2N2993 NPN; 1A; 80V; TO-5 Stud 90 | 2N5665, J, JTX, JTXV NPN; 5A; 300V; T0-66
* | 2N2994, 2N2995 NPN; 1A; 100V; TO-5 Stud 90 | 2N5666, J, JTX, JTXV NPN; 5A; 200V; TO-5
62 | 2N3418, J, JTX, JTXV NPN; 3.0A; 60V; TO-5 90 | 2N5667, J, JTX, JTXV NPN; 5A; 300V; TO-5
62 2N3419, J, JTX, JTXV NPN; 3.0A; 80V; TO-5 95 | 2N5671 NPN; 30A; 120V; TO-3
62 2N3420, J, JTX, JTXV NPN; 3.0A; 60V; TO-5 95 | 2N5672 NPN; 30A; 150V; TO-3
* 2N3421,J, JTX, JTXV NPN; 3.0A; 80V; TO-5 99 | 2N5838 NPN; 3A; 275V; TO-3
* | 2N3445 NPN; 7.5A; 60V; T0-3 99 | 2N5839 NPN; 3A; 300V; TO-3
* | 2N3446 NPN; 7.5A; 80V; T0-3 99 | 2N5840 NPN; 3A; 375V; TO-3
* | 2N3447 NPN; 7.5A; 60V; TO-3 * | 2N6077 NPN; 7A; 300V; TO-66
* | 2N3448 NPN; 7.5A; 80V; T0-3 * | 2N6078 NPN; 7A; 275V; T0-66
* | 2N3469 NPN; 5.0A; 25V; T0-5 103 | 2N6232 NPN; 10A; 100V; TO-5
* | 2N3744 NPN; 5.0A; 40V; TO-111 103 | 2N6232-4 NPN; 10A; 100V; TO-5 Stud
* | 2N3745 NPN; 5.0A; 60V; TO-111 * | 2N6233 NPN; 5A; 225V; TO-66
* 2N3746 NPN; 5.0A; 80V; T0-111 * | 2N6234 NPN; 5A; 275V; TO-66
* 2N3747 NPN; 5.0A; 40V; TO-111 * | 2N6235 NPN; 5A; 325V; TO-66
x| 2N3748 NPN; 5.0A; 60V; TO-111 105 | 2N6249 NPN; 10A; 300V; TO-3
58 | 2N3749, J, JTX, JTXV NPN; 5.0A; 80V; T0-111 105 | 2N6250 NPN; 10A; 375V; TO-3
* | 2N3750 NPN; 5.0A; 40V; TO-111 105 | 2N6251 NPN; 10A; 450V; TO-3
* | 2N3751 NPN; 5.0A; 60V; TO-111 109 | 2N6306 NPN; 8.0A; 500V; TO-3
* | 2N3752 NPN; 5.0A; 80V; TO-111 109 | 2N6307 NPN; 8.0A; 600V; TO-3
* | 2N3850 NPN; 5.0A; 80V; TO-59 109 | 2N6308 NPN; 8.0A; 700V; T0-3
* 2N3851 NPN; 5.0A; 80\/; TO-59 POWER DARL'NGTON
¥ | 2N38s2 NPN; 5.08; 40V; T0-59 113 | 2N6350, J, JTX NPN; 10.0A; 80V; T0-33
* | 2N3853 NPN; 5.0A; 40V; TO-59 113 | 2N6351, J; JTX NPN; 10.0A; 150V; T0-33
66 | 2N3996, J, JTX, JTXV NPN; 5.0A; 80V; TO-111 113 | 2N6352 ) JTX NPN. 10.0A, 80V; T0-66
66 | 2N3997,J, JTX, JTXV NPN; 5.0A; 80V; T0-111 113 | 2N6353 1 JTX NPN. 10.0A: 150V: TO-66
66 | 2N3998, J, JTX, JTXV NPN; 5.0A; 80V; T0-59 Y PoWER TR’ANSIS’TOR
66 | 2N3999, J, JTX, JTXV NPN; 5.0A; 80V; T0-59
+ | 5N2000 NPN. 1.0A: 80V. T0-5 118 | 2N6354 NPN; 10.0A; 150V; TO-3
' PEYn 118 | 2N6496 NPN; 15.0A; 150V; TO-3

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
POWER TRANSISTOR POWER TRANSISTOR
122 | 2N6510 NPN; 7.0A; 250V; TO-3 186 | UPT611 NPN; 5.0A; 40V; TO-5
122 | 2N6511 NPN; 7.0A; 300V; TO-3 186 | UPT612 NPN; 5.0A; 60V; TO-5
122 2N6512 NPN; 7.0A; 350V; TO-3 186 | UPT613 NPN; 5.0A; 80V; TO-5
122 | 2N6513 NPN; 7.0A; 400V; TO-3 186 | UPT614 NPN; 5.0A; 100V; TO-5
122 | 2N6514 NPN; 7.0A; 350V; T0-3 186 | UPT615 NPN; 5.0A; 100V; TO-5
126 | 2N6542 NPN; 5A; 650V; T0-3 188 | UPT721 NPN; 5.0A; 150V; TO-66
126 | 2N6543 NPN; 5A; 850V; TO-3 188 | UPT722 NPN; 5.0A; 200V; TO-66
130 | 2N6544 NPN; 8.0A; 650V; T0-3 188 | UPT723 NPN; 5.0A; 250V; TO-66
130 | 2N6545 NPN; 8.0A; 850V; T0-3 188 | UPT724 NPN; 5.0A; 300V; TO-66
134 | 2N6546 NPN; 15A; 650V; TO-3 188 | UPT725 NPN; 5.0A; 300V; TO-66
134 | 2N6547 NPN; 15A; 850V; T0-3 190 | UPTA510 NPN; 0.5A; 100V; TO-92
POWER DARLINGTON 190 | UPTA520 NPN; 0.5A; 200V; TO-92
138 | U2T101 NPN; 10.0A; 80V; TO-33 190 | UPTA530 NPN; 0.5A; 300V; T0-92
138 | U2T105 NPN; 10.0A; 150V; TO-33 192 | UPTB520 NPN; 0.1A; 200V; T0-92
138 | U2T201 NPN; 10.0A; 80V; TO-66 192 | UPTB530 NPN; 0.1A; 300V; TO-92
138 | U2T205 NPN; 10.0A; 150V; TO-66 192 | UPTB540 NPN; 0.1A; 400V; TO-92
140 | U2T301 NPN; 5.0A; 60V; TO-33 192 | UPTB550 NPN; 0.1A; 500V; TO-92
140 | U2T305 NPN; 5.0A; 150V; T0-33
140 | U2T401 NPN; 5.0A; 60V; TO-66
140 | U2T405 NPN; 5.0A; 150V; TO-66
144 | U2TA506 NPN; 3.0A; 60V; TO-92
144 | U2TA508 NPN; 3.0A; 80V; T0-92
144 U2TA510 NPN; 3.0A; 100V; T0O-92
POWER TRANSISTOR
146 | UMT1006 NPN; 5A; 400V; TO-3
146 | UMT1007 NPN; 5A; 500V; TO-3
150 | UMT1008 NPN; 8A; 300V; TO-3
150 | UMT1009 NPN; 8A; 400V; TO-3
154 | UMT1011 NPN; 15A; 400V; TO-3
154 | UMT1012 NPN; 15A; 500V; TO-3
158 | UMT1203 NPN; 3.0A; 300V; TO-220
158 | UMT1204 NPN; 3.0A; 400V; T0-220
162 | UMT3584 NPN; 2.0A; 250V; TO-220
162 | UMT3585 NPN; 2.0A; 300V; TO-220
166 | UMT13004 NPN; 4A; 600V; TO-220
166 | UMT13005 NPN; 4A; 700V; TO-220
170 | UMT13006 NPN; 8A; 600V; T0-220
170 UMT13007 NPN; 8A; 700V; TO-220
174 | UMT13008 NPN; 12A; 600V; T0-220
174 | UMT13009 NPN; 12A; 700V; T0-220
178 | UPT111 NPN; 1.0A; 40V; TO-5
178 | UPT112 NPN; 1.0A; 60V; TO-5
178 | UPT113 NPN; 1.0A; 80V; TO-5
178 | UPT114 NPN; 1.0A; 100V; TO-5
178 | UPT115 NPN; 1.0A; 100V; TO-5
180 UPT211 NPN; 2.0A; 40V; TO-5
180 | UPT212 NPN; 2.0A; 60V; TO-5
180 | UPT213 NPN; 2.0A; 80V; TO-5
180 | UPT214 NPN; 2.0A; 100V; TO-5
180 | UPT215 NPN; 2.0A; 100V; TO-5
182 | UPT311 NPN; 2.0A; 150V; TO-5
182 | UPT312 NPN; 2.0A; 200V; T0-5
182 | UPT313 NPN; 2.0A; 250V; TO-5
182 | UPT314 NPN; 2.0A; 300V; TO-5
182 | UPT315 NPN; 2.0A; 300V; TO-5
182 | UPT321 NPN; 2.0A; 150V; T0-66
182 | UPT322 NPN; 2.0A; 200V; TO-66
182 | UPT323 NPN; 2.0A; 250V; TO-66
182 | UPT324 NPN; 2.0A; 300V; TO-66
182 | UPT325 NPN; 2.0A; 300V; TO-66
184 UPT521 NPN; 3.5A; 150V; TO-66
184 | UPT522 NPN; 3.5A; 200V; TO-66
184 | UPT523 NPN; 3.5A; 250V; TO-66
184 | UPT524 NPN; 3.5A; 300V; TO-66
184 | UPT525 NPN; 3.5A; 300V; TO-66
*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV
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SWITCHING REGULATOR PRODUCT SELECTION GUIDE

POWER CIRCUITS

The PIC600 through PIC657 series of devices consist of a driver
transistor, a fast switching output transistor, a suitably matched

fast recovery catch diode and thick film resistors in a hybrid é() =
circuit, designed, constructed and specified for use in high T'l/
current switching regulator applications. Specific ratings for | T0-66

each type is summarized in this table.

‘ Fall Time On-State . -
; Qutput Input/Qutput. 2 Volt: [ Cur. -l Voltag
Type Current, Pk, Voltage Polarity - ns) ns) @A)
PIC600 + 60 Pos.
PIC60L. 80 Pos. 4 PIN
PIC602 5A 100 Pos. 75 150 15@2 TO-66
PIC610 60 Neg. (Isolated)
PIC611 80 Neg.
PICGIZ‘ . 100 Neg.
PIC625 60 Pos.
PIC626 80 Pos. 175 300 4 PIN
PIC627 15A 100 Pos. TO-66
PIC635 60 Neg. 15@7 (Isolated)
PICB36. 80 Neg. 300 300
PICB37 . 100 Neg.
PIC64S 60 Pos.
PIC646 80 Pos. 150 300
PIC647 20A 100 Pos. 15@7 3 PIN
PIC655 60 Neg. TO-3
PIC656 80 Neg. 300 300
PICB57 100 Neg.
The PIC730 and 740 series offer a Schottky diode in place of the
fast recovery PN catch diode, to permit higher operating
efficiencies in switching regulator designs.
PIC730 30 Pos. 3 PIN
PIC740 30A 40 Pos. 35 | 300 l@20 T0-3
The PIC800 through 811 series are high voltage (up to 400V)
versions of the PIC600 series. Applications include high voltage
buck or flyback regulators, and, in combination, half bridge or
full bridges, as well as deflection circuits and DC motor drives.
4 PIN
PIC800 | 350 9
PIC8OL 8A 200 Pos. 200 ) 200 | 15@5 (1salated)
- 4 PIN
'E}SE{? 8A 3(5)8 Neg. 200 200 1.5@5 T0-66
o (Isolated)
UNITRODE CORPORATION + 5 FORBES ROAD
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POWER INTEGRATED CIRCUIT
Switching Regulator 5 Amp Positive and Negative

Power Output Stages

FEATURES

® Designed and characterized for switching regulator applications

PIC600
PIC601
P1C602
PIC610
PIC611
PIC612

® Cost saving design reduces size, improves efficiency, reduces noise and RFI (See note 4.)
® High operating frequency (to > 100kHz) results in smaller inductor-capacitor filter

and improved power supply response time
® High operating efficiency: Typical 2A circuit performance —

Rise and Fall time <75ns

Efficiency >85%

o No reverse recovery spike generated by commutating diode (See note 4. and Fig. 2.)

o Electrically isolated, 4-Pin, TO-66 hermetic case

DESCRIPTION

The Unitrode ESP Switching Regulator is a unique hybrid
transistor circuit, specifically designed, constructed and spe-
cified for use in high current switching regulator applications.
The designer is thus relieved of one of the most time con-
suming, tedious and critical aspects of switching regulator
design: choosing the appropriate switching transistors and
commutating diode, and empirically determining the optimum
drive and bias conditions.

Switching regulators, when compared to conventional regula-
tors, result in significant reductions in size, weight, and internal
power losses and a major decrease in overall cost. Using the
Unitrode PIC600 series, the designer can achieve further
improvements in size, weight, efficiency, and costs. At the

same time, because of the PIC600 series design and packaging,
the designer is aided in overcoming two of the most significant

SCHEMATIC

drawbacks to switching regulators: noise generation and slow
response time; there is, in fact, no diode reverse recovery
spike (see note 4.).

The PIC600 series switching regulators are designed and char-
acterized to be driven with standard integrated circuit voltage
regulators. They are completely characterized over their entire
operating range of —55°C to 4-125°C. The devices are enclosed
in a special 4-pin TO-66 package, hermetically sealed for high
reliability. The hybrid circuit construction utilizes thick film
resistors on a beryllia substrate for maximum thermal con-
ductivity and resultant low thermal impedance. All of the
active elements in the hybrid are fully passivated.

Application Notes U-68 and U-76 provide a detailed descrip-
tion of the hybrid circuit and design guidance for specific
circuit applications.

PIC600 PIC610
PIC601 PIC611
POS. 4 Piceo2 1 POS. NEG. 4 PIC612 1 NEG.
INPUT OUTPUT INPUT O O OUTPUT
3 2 3 2
DRIVE COMMON DRIVE  COMMON
MECHANICAL SPECIFICATIONS
PIC600 PIC601 PIC602 PIC610 PIC611 PIC612 4-Pin TO-66

DRIVE (3)

INPUT (4)
3

NOTES:

.620
MAX.

Mi‘)’( 1. Case is electrically isolated.
8- RAD. 2. Loads may be soldered to within
‘958 : . 1/,6” of base provided temperature-

B

MIN.

time exposure is less than 260°C
for 10 seconds.

COMMON (2)
OUTPUT (1)

.152
142

4/79
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PIC600 PIC601 PIC602 PIC610 PIC611 PIC612
ABSOLUTE MAXIMUM RATINGS

PIC600 PIC601 PIC602 PIC610 PIC611 PIC612
Input Voltage, V,_, 60V..... ... 80V 100V. —60V. —80V —100V
Output Voltage, V,, —80V........... —100v
Drive-Input Reverse Voltage, V,_, . .. 5V 5V, 5V, —5V —5V -5V
Output Current, I, WBA 5A 5A —5A —5A —5A
Drive Current, I; ... —0.2A —0.2A —0.2A 0.2A 0.2A 0.2A

Thermal Resistance
Junction to Case, 6, .

Power Switch . e o . o B0°C/W. OSSP .

Commutating Diode . . R e . ... 40°C/W

Case to Ambient, O¢_, .. ... . o 60.0°C/W o
Operating Temperature Range, T ... e . —DB°C tO 4-125°C

Maximum Junction Temperature, TJ.

Storage Temperature Range ... ST SO ST ROR

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

PIC600, 601, 602 PIC610, 611, 612

Test Symbol Min. | Typ.} Max. | Min. | Typ. | Max. | Units Conditions
Current Delay Time ty — 20| 40 { — | 20 | 40 ns V,, = 25V(—25V)
Current Rise Time t — {50 | 75| — |5 {75 ns Voot = 5V(—5V)
Voltage Rise Time t,, — |30 5 | — |30 |50 ns 1o = 2A(—2A)
Voltage Storage Time t., — {700 — | — {700 ]| — ns 1, = —20mA(20mA)
Voltage Fall Time t;, — |5 | 75| — |5 |75 ns See Figure 2.
Current Fall Time ty; — (70 { 150 | — | 70 | 150 ns See notes 1,, 2, 4.
Efficiency (Notes 2. & 4.) 7 — | 8 — | — 18 | — %
On-State Voltage (Note 3.) Visow | — |10} 15| — |-10|-15 \ 1, = 2A(—2A), I, = —.02A(.02A)
On-State Voltage (Note 3.) Vi | — |25 35| — |—=25]-35 v 1, = 5A(—5A), I, = —.02A(.02A)
Diode Forward Voltage (Note 3) | V, ;o | — | -8 1.0 — [ —8|-10 v 1, = 2A(—2A)
Diode Forward Voltage (Note3) | V, o, | — |10 | 15| — | —10|—15 \ 1, = 5A(—5A)
Off-State Current Iy — 101 10 — |—=01]|-10 1A V, = Rated input voltage _
Off-State Current Lo — |10 — — | =10| — A V, = Rated input voltage, T, = 100°C
Diode Reverse Current [ — |10 10 | — [—=1.0]-10 A V, = Rated output voltage
Diode Reverse Current [ — [500 [ — | — [500 | — A V, = Rated output voltage, T, = 100°C

Notes:

1. In switching an inductive load, the current will lead the voltage on turn-on and lag the voltage on turn-off (see Figure 2). Therefore, Voltage
Delay Time (t,,) = t;, + t; and Current Storage Time (t) =1t + t..

2. The efficiency is a measure of internal power losses and is equal to Output Power divided by Input Power. The switching speed circuit of
Figure 1, in which the efficiency is measured, is representative of typical operating conditions for the PIC600 series switching regulators.

3. Pulse test: Duration = 300ms, Duty Cycle <2%.

4. As can be seen from the switching waveforms shown in Figure 2, no reverse or forward recovery spike is generated by the commutating
diode during switching! This reduces self-generated noise, since no current spike is fed through the switching regulator. It also improves
efficiency and reliability, since the power switch only carries current during turn-on.

POWER DISSIPATION CONSIDERATIONS

The total power losses in the switching regulator is the sum of the switching losses, and the power switch and diode D.C. losses. Once total
power dissipation has been determined, the Power Dissipation curve, or thermal resistance data may be used to determine the allowable case
or ambient temperature for any operating condition.

The switching losses curve presents data for a frequency of 20KHz. To find losses at any other frequency, muiltiply by f/20KHz.

The D.C. losses curves present data for a duty cycle of .2. To find D.C. losses at any other duty cycle, muitiply by D/.2 for the power switch
and by (1-D)/.8 for the diode.

At frequencies much below 10KHz the above method for determining the allowable case or ambient temperature becomes invalid and a detailed
transient thermal analysis must be performed. Please request Design Note 6 (DN-6) for further information.
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Power Dissipation

PIC600 PIC601 PIC602 PIC610 PIC611 PIC612

Efficiency

40 1oo = 20kHz, V_ = 20|
2 35 90 f = 20kHz, V_, =5V |
5 80 t~
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b 5 7 ™~
7] <
» 25 >
o g 60
x i
l; 20 g 50
g £ a0
w 15 w
g Maximum allowable average \ | 30 b As measured in circuit shown in
5 10 | power dissipation each, for the & Figure 1.
> power switch and for the diode. \ 20 - Vv, =25V
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: A I e
ol L 111 i
50 25 0 25 50 75 100 125 150 5 6 .7.8931 2 3 4 5
T, — CASE TEMPERATURE (°C) I, — OUTPUT CURRENT (A)
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4 2 Diode Duty Cycle = 0.8 — 3 .2 /J//
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PIC600 PIC601 PIC602 PIC610 PIC611 PIC612

3004H
\ +25V — — 4 % v 4
PIC600 v POWER SWITCH
PIC601 | 504f - v= T Y
lgis - —20mA 5'9—022 _'T 250 T, =10ns] T, = a0us-
Pulse Width = 10xs i _ Note: No Diode Reverse or Forward Recovery Spike (See note 4.)!
Rep. Rate = 20kHz 1K .
- s Y A .,
+25v — v, H ! COMMUTATING DIODE
“oll UL
Figure 1. PIC600, 601, 602 Switching Speed Circuit Figure 2. PIC600, PIC601, PIC602 Switching Waveforms

Note: PIC610, PIC611, PiC612 Test Circuit and waveforms are identical but of opposite polarity (V;, =—25V, V , = —5V, lpz,ye = +20mA).

On-State Characteristics Diode Forward Characteristics
5 5
g }
< ¢ - 4
~ z
- w
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x 3 o 3
2 o)
o x
E <
s z
b 2 S 2
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) T, = 25C s T 25°C
| 1, .. 20mA o .
- 1 [a] 1
|
0 0
0 1 2 3 4 5 0 5 1 15 2 2.5
V., (on) — ON-STATE VOLTAGE (V) V, ., — DIODE FORWARD VOLTAGE (V)
Turn-On Time Fall Time
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FTTTT I ‘ T TTTT |
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500 {— Figure 1. 500 |- Figure 1.
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PIC625
P1C626
PIC627
P1C635
PIC636
PIC637

POWER INTEGRATED CIRCUIT

Switching Regulator 15 Amp Positive and Negative
Power Output Stages

FEATURES

® Designed and characterized for switching regulator applications

e Cost saving design reduces size, improves efficiency, reduces noise and RFI (See note 4.)
® High operating frequency (to >100kHz) results in smaller inductor-capacitor filter

and improved power supply response time
® High operating efficiency: Typical 7A circuit performance —

Rise and Fall time <300 ns

Efficiency >85%

® No reverse recovery spike generated by commutating diode (See note 4. and Fig. 2.)

® Electrically isolated, 4-Pin, TO66 hermetic case

DESCRIPTION

The Unitrode ESP Switching Regulator is a unique hybrid
transistor circuit, specifically designed, constructed and
specified for use in high current switching regulator appli-
cations. The designer is thus relieved of one of the most time
consuming, tedious and critical aspects of switching regulator
design: choosing the appropriate switching transistors and
commutating diode, and empirically determining the optimum
drive and bias conditions.

Switching regulators, when compared to conventional regu-
lators, result in significant reductions in size, weight, and
internal power losses and a major decrease in overall cost.
Using the Unitrode PIC600 series the designer can achieve
further improvements in size, weight, efficiency, and costs. At
the same time, because of the PIC600 series design and
packaging, the designer is aided in overcoming two of the most

significant drawbacks to switching regulators: noise generation
and slow response time; there is, in fact, no diode reverse
recovery spike (See note 4.).

The PIC600 series switching regulators are designed and
characterized to be driven wih standard integrated circuit
voltage regulators. They are completely characterized over
their entire operating range of —55°C to 4+125°C. The devices
are enclosed in a special 4-pin TO66 package, hermetically
sealed for high reliability. The hybrid circuit construction
utilizes thick film resistors on a beryllia substrate for maximum
thermal conductivity and resultant low thermal impedance. All
of the active elements in the hybrid are fully passivated.

Application Notes U-68 and U-76 provide a detailed descrip-
tion of the hybrid circuit and design guidance for specific
circuit applications.

PIC625 SCHEMATIC PIC635

PI1C626 PIC636

PIC627 PIC637

POS. 4 1 POS. NEG. 4 ¢ 1 NEG.
INPUT O ’ +—O OUTPUT INPUT O—e ’ +—0O OQUTPUT
3 2 3 2
DRIVE COMMON DRIVE COMMON
MECHANICAL SPECIFICATIONS
PIC625 PIC626 PIC627 PIC635 PICE36 PICE37 4-Pin TO-66
210
190
—+f  |+—DRIVE (3)
s—FAOK S INPUT@  NOTES: -
‘190 ; %% 1. Case is electrically isolated. P
20 A i - RAD. 2. Loads may be soldered to within § L
MAX. 5% T [ i 59 1],6” of base provided temperature-
' -570 time exposure is less than 260°C | I I
(o) for 10 seconds.
COMMON (2) 152
{260 ourpuT( 142
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PIC625 PIC626 PIC627 PIC635 PIC636 PIC637
ABSOLUTE MAXIMUM RATINGS
PIC625 PIC626 PIC627 PICE635 PIC636 PIC637
Input Voltage, V,_, . 80V.. 100V.............. —60V....cooenree. =80V —100v
Output Voltage, V,, ... . 80V.... —60V. —80V. —100V
Drive-Input Reverse Voltage, V3 " .5V —5V... .. =5V —5A
Output Current, I, . 15A —15A —15A —15A
Drive Current, I, —0.4A —0.4A .. 0.4A ... 04A.. 0.4A
Thermal Resistance
Junction to Case, 0,
Power Switch . I e, . . o . 40°C/W.............
Commutating Diode ... T R e i B0°CIW
Case to Ambient, 6c_, .. ... 000000 FP S 60.0°C/W..... O
Operating Temperature Range, T ... . [T [ e —55°C t0 +125°C.oo R
Maximum Junction Temperature, TJ . e . 150°C
Storage Temperature Range . .. [ —65°C to +4150°C......
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)
PIC625/626/627 PIC635/636/637
Test Symbol Min. | Typ. |Max. |Min. | Typ. |Max. [Units Conditions
Current Delay Time ty; — | 35| 60 | —| 35 60 ns| V, =25V(—25V)
Current Rise Time t, — | 65 | 150 | — | 65 | 175 | ns| V,,=>5V(-5)
Voltage Rise Time t., — | 40 | 60 | — | 40 60 ns | |l =7A(—7A)
Voltage Storage Time t,, — 900 — | — |90 | — | ns| I,=—30mA(30mA)
Voltage Fall Time t;, —_ 70 | 175 | — | 100 | 300 ns | See Figure 2
Current Fall Time t; — | 175|300 | — | 175 | 300 | ns| Seenotes}, 24
Efficiency (Notes 2 and 4) 7 — 85 — | - 85 — %
On-State Voltage (Note 3) Veioy | — |10 15 | — [ =10 [|=15| V| L,=7A(-7A), I; = —.03A(03A)
On-State Voltage (Note 3) Viiion — | 25| 35 | — | —25|{—=35| V| I,=15A(-15A), I, = —.03A(.03A)
Diode Fwd. Voltage (Note 3) Vooion) — | 85| 125 | — | —8 |—125] V| |,=T7A(—7A)
Diode Fwd. Voltage (Note 3) Vs iton) — | 95| 175 | — | =95 |—175| V| I,=15A(-—15A)
Qif-State Current [ — | 01 10 — | =01 | —10 | wA| V,=Rated input voltage
Off-State Current [ — 10 —_ — | =10 | — pA | V, = Rated input voltage, T, = 100°C
Diode Reverse Current [ — 1.0 10 — | —1.0 | =10 | wA| V, =Rated output voltage
Diode Reverse Current 1., — | 500 | — — | 500 —_ wA | V, =Rated output voltage, T, = 100°C

Notes:

1. In switching an inductive load, the current will lead the voltage on turn-on and lag the voltage on turn-off (see Figure 2.). Therefore, Voltage
Delay Time (t,) =ty + t, and Current Storage Time (t;) =t + t.

2. The efficiency is a measure of internal power losses and is equal to Output Power divided by Input Power. The switching speed circuit of
Figure 1., in which the efficiency is measured, is representative of typical operating conditions for the PIC600 series switching regulators.

3. Pulse test: Duration = 300ms, Duty Cycle <2%.

4. As can be seen from the switching waveforms shown in Figure 2., no reverse or forward recovery spike is generated by the commutating
diode during switching! This reduces self-generated noise, since no current spike is fed through the switching regulator. It also improves
efficiency and reliability, since the power switch only carries current during turn-on.

POWER DISSIPATION CONSIDERATIONS

The total power losses in the switching regulator is the sum of the switching losses, and the power switch and diode D.C. losses. Once total
power dissipation has been determined, the Power Dissipation curve, or thermal resistance data may be used to determine the allowable case
or ambient temperature for any operating condition.

The switching losses curve presents data for a frequency of 20KHz. To find losses at any other frequency, muitiply by f/20KHz.

The D.C. losses curves present data for a duty cycle of .2. To find D.C. losses at any other duty cycle, multiply by D/.2 for the power switch
and by (1-D)/.8 for the diode.

At frequencies much below 10KHz the above method for determining the allowable case or ambient temperature becomes invalid and a detailed
transient thermal analysis must be performed. Please request Design Note 6 (DN-6) for further information.
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PIC625 PIC626 PIC627 PIC635 PIC636 PIC637

Power Dissipation Efficiency

@ 100 = 20KHz, V_, — 20V
g 35 90
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PIC625 PIC626 PIC627 PIC635 PIC636 PIC637

w b
V., = 25V e

— v
o Lo
PIC625 + % POWER SWITCH
BEE e osns N L 'a
- 715@ —
lprive = —30MA 3 > /]\ P~ T, =10ps~p————— T, = 40us
Pulse Width.= 10us . - _ Note: No Diode Reverse or Forward Recovery Spike (See note 4.)!
Rep. Rate = 20kHz 68K .
_1 - T .
- 4 V. 3 K COMMUTATING DIODE i
+25v ] 21 i 3
ol L =..
—+= = >
Figure 1. PIC625, 626, 627 Switching Speed Circuit Figure 2. PIC625, 626, 627 Switching Waveforms

Note: PIC635, PIC636, PIC637 Circuit and waveforms are identical but of opposite polarity (V;, =—25V, V,, = ~5V, Ipgye = +30mA.)

On-State Characteristics Diode Forward Characteristics
20 20
18 18
<
= 16 = 16
g 2
Lo A e x 14 |
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w 10 < 10
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in Figure 1. in Figure 1.
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POWER INTEGRATED CIRCUIT
Switching Regulator 15 Amp Positive and Negative

Power Output Stages

FEATURES

® Designed and characterized for switching regulator applications

PIC645
P1C646
PIC647
PIC655
PIC656
PIC657

® Cost saving design reduces size, improves efficiency, reduces noise and RFI (See note 4.)
e High operating frequency (to >100kHz) results in smaller inductor-capacitor filter

and improved power supply response time
® High operating efficiency: Typical 7A circuit performance —

Rise and Fall time <300 ns

Efficiency >85%

® No reverse recovery spike generated by commutating diode (See note 4. and Fig. 2))

DESCRIPTION

The Unitrode ESP Switching Regulator is a unique hybrid
transistor circuit, specifically designed, constructed and
specified for use in high current switching regulator appli-
cations. The designer is thus relieved of one of the most time
consuming, tedious and critical aspects of switching regulator
design: choosing the appropriate switching transistors and
commutating diode, and empirically determining the optimum
drive and bias conditions.

Switching regulators, when compared to conventional regu-
lators, result in significant reductions in size, weight, and
internal power losses and a major decrease in overall cost.
Using the Unitrode PIC600 series the designer can achieve
further improvements in size, weight, efficiency, and costs. At
the same time, because of the PIC600 series design and
packaging, the designer is aided in overcoming two of the most

significant drawbacks to switching regulators: noise generation
and slow response time; there is, in fact, no diode reverse
recovery spike (See note 4.).

The PIC600 series switching regulators are designed and
characterized, to be driven with standard integrated circuit
voltage regulators. They are completely characterized over
their entire operating range of —55°C to -+-125°C. The devices
are enclosed in a special 3 pin TO-3 package, hermetically
sealed for high reliability. The hybrid circuit construction
utilizes thick film resistors on a beryllia substrate for maximum
thermal conductivity and resultant low thermal impedance. All
of the active elements in the hybrid are fully passivated.

Application Notes U-68 and U-76 provide a detailed descrip-
tion of the hybrid circuit and design guidance for specific
circuit applications.

PIC645 SCHEMATIC PIC655
PIC646 PIC656
POS. 4 PiCs47 1 POS. NEG. 4 PIC657 1 NEG.
INPUT O ’ O ouTPUT INPUT OuTPUT
3 2 3 2
DRIVE COMMON DRIVE  COMMON

MECHANICAL SPECIFICATIONS

PIC645 PIC646 PI1C647 PIC655 PIC656 PIC657

Loads may be soldered to within
1/,6” of base provided temperature-
time exposure is less than 260°C

r'mlxx. NOTE:
—
875
MAX.
for 10 seconds.

3 PinTO-3
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ABSOLUTE MAXIMUM RATINGS

Pice4s

Input Voltage, V,, ..
Output Voltage, V,, .
Drive-Input Reverse Voltage, V;_,
Continuous Output Current, |,
Peak Output Current ...
Drive Current, I, ...

Thermal Resistance
Junction to Case, 0,
Power Switch
Commutating Diode
Case to Ambient, 6. _,
Operating Temperature Range, T
Maximum Junction Temperature, Tj
Storage Temperature Range

PIC645 PIC646 PIC647 PIC655 PIC656 PIC657

PIC646 PICE4T PIC855 PIC656 PICGE57
. 100V.. . —100v
—100v

. =5V

—15A
—20A
0.4A

2°C/W
2°C/W
30.0°C/W ..
—55°C to +125°C ..
+150°C
—65°C to +150°C

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

PIC645/646/647 PIC655/656/657
Test Symbol Min. | Typ. |Max. [Min. | Typ. Max. [Units Conditions

Current Delay Time ty — | 35| 60 | —| 35 60 ns | V, =25V(—25V)

Current Rise Time t,; — | 65| 150 | — | 65 175 ns| V,,; =5V(=5V)

Voltage Rise Time t, — | 40 | 60 | — | 40 60 ns | I, =7A(—7A)

Voltage Storage Time t, — | 900 | — — | 900 — ns | Iy = —30mA(30mA)

Voltage Fall Time te, — | 70 | 175 | — | 100 | 300 | ns| See Figure2

Current Fall Time t — | 175 300 | — 175 300 ns| Seenotesl, 2,4

Efficiency (Notes 2 and 4) ) _ 85 —_— = 85 — %

On-State Voltage (Note 3) Viion — | 10{15 | —|-10}-15] V 1, =7A(—T7A), I, = —.03A(.03A)

On-State Voltage (Note 3) Viiion — | 25|35 | — | —=25|-35| V| |,=15A(-15A), |, = —.03A(.03A)

Diode Fwd. Voltage (Note 3) Viion) — | 85| 125 | — | —85|—=125| V| [,=T7A(-7A)

Dicde Fwd. Voltage (Note 3) Vaion — | 95| 175 | — | —95|—175] V| I,=15A(—15A)

Off-State Current 1y — 101 10 — | =01 | =10 | #A| V,= Rated input voltage

Off-State Current [ — 10 — — | =10 | — wA | V, = Rated input voltage, T, =100°C

Diode Reverse Current [ — 1.0 10 — | =10 | =10 | #A| V, =Rated output voltage

Diode Reverse Current I — | 500 | — — | 500 — wA |V, = Rated output voltage, T, = 100°C
Notes:
1. In switching an inductive load, the current will lead the voltage on turn-on and lag the voltage on turn-off (see Figure 2.). Therefore, Voltage

Delay Time (t;,) == t, -+ t, and Current Storage Time (t ) =1t + t..

The efficiency is a measure of internal power losses and is equal to Output Power divided by Input Power. The switching speed circuit of
Figure 1., in which the efficiency is measured, is representative of typical operating conditions for the PIC600 series switching regulators.
Pulse test: Duration = 300ms, Duty Cycle <2%.

As can be seen from the switching waveforms shown in Figure 2., no reverse or forward recovery spike is generated by the commutating
diode during switching! This reduces self-generated noise, since no current spike is fed through the switching regulator. It also improves
efficiency and reliability, since the power switch only carries current during turn-on.

2.

3.
4.

POWER DISSIPATION CONSIDERATIONS

The total power losses in the switching regulator is the sum of the switching losses, and the power switch and diode D.C. losses. Once total
power dissipation has been determined, the Power Dissipation curve, or thermal resistance data may be used to determine the allowable case
or ambient temperature for any operating condition.

The switching losses curve presents data for a frequency of 20KHz. To find losses at any other frequency, multiply by f/20KHz.

The D.C. losses curves present data for a duty cycle of .2. To find D.C. losses at any other duty cycle, multiply by D/.2 for the power switch
and by (1-D)/.8 for the diode.

At frequencies much below 10KHz the above method for determining the allowable case or ambient temperature becomes invalid and a detailed
transient thermal analysis must be performed. Please request Design Note 6 (DN-6) for further information.
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PIC645 PIC646 PIC647 PIC655 PIC656 PIC657

Power Dissipation Efficiency
80 100 — T = 20KHz, V_, = 20V
B %0 Tt —1
E ) f = 20KHz,V,, = 5V
z 80 el
E 60 f— SOKHZV, , = 5V X
g g 7
g = 5
o H
g a0 5 s
z B
o 40
ul
y N !
3:( \ & 30 + As measured in the circuit shown
w 20 Maximum allowable average in Figure 1.
i power dissipation each, for the \ 20 [V, =25V
| 10 |- Power switch and for the diode. Vo =V, X Duty Cycle
2° Maximum allowable case 10 F I, = 30mA
temperature = 125°C T =25°C
0 1 1 1 1 1 o ) SN S W W W W 1 I S T
—50 —25 0 25 50 75 100 125 150 2 3 4 5 6 7 8910 15 20
T. — CASE TEMPERATURE (°C) | — QUTPUT CURRENT (A)
Diode D.C. Losses Power Switch D.C. Losses
100 F Power Switch Duty Cycle = 0.2 100 Duty Cycle = 0.2, |, = 30mA
50 [ Diode Duty Cycle = 0.8 50 [T.=25°C
FT, =25C To obtain power switch losses at
[ To obtain diode losses at any any other duty cycle, muitiply by
20 | other duty cycle, multiply by 20 + D/.2, where D is the duty cycle.
(1-D)/.8 where D = Power //
S 10 tswitch Duty Cycle. = = 10 —
g e e S = Z =
@ s U S ” s 7
7} ——MAXIMU TYPICAL ‘;},J
a |
S, ~ g , MAXIMUM LA TYPICAL
a 10 a 1
5 .5
=
=
2 2
.10 1
2 3 4 5 6 7 83910 20 2 3 a4 5 6 7 8 910 20
|, — OUTPUT CURRENT (A) |, — OUTPUT CURRENT (A)
Switching Losses
10
5
2 //
3 MAXIMUM — Power Switch ;s
1.0
8 V, =25V, I, = 30mA
D5 f = 20KHz
S - TYPICAL — Power Switch] Tc = 25°C
[4] T To determine switching losses at any other
z 2 frequency, multiply by f/20KHz where f is the
5 frequency at which the losses are to be
= .10 l,/ determined.
3 —
05 AXIMUM — Diode ¢} >
= =
02 4 < TYPICAL — Diode
01 A AT

2 3 4 5 6 78910 20
I, — OUTPUT CURRENT (A)
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PIC645 PIC646 PIC647 PIC655 PIC656 PIC657

) A

12 V..,

POWER SWITCH

Torive = —30mMA
Pulse Width.= 10us
Rep. Rate = 20kHz

U
~ oV

Figure 1. PIC645, 646, 647 Switching Speed Circuit Figure 2. PIC645, 646, 647 Switching Waveforms
Note: PIC655, PIC656, PIC657 Circuit and waveforms are identical but of opposite polarity (V;, =25V, V,; = =5V, Ippve = 30mA.)

— T, =1045— — T, = 40us
Note: No Diode Reverse or Forward Recovery Spike (See note 4.)!
7

Vo 3 ! COMMUTATING DIODE

On-State Characteristics Diode Forward Characteristics
20 20
18 18
<
z 16 516
=RV / / § 14 | A
w TYPICAL / > I /
g - MAXIMUM 3 1
3 2 TYPICAL, MAXIMUM
w 10 ./ < 10
=t B
S og / S s ] /
2 4 1, =25°C = / T =25°C
c|> 6 / I, = 30mA 8 6 /
[a]
= 4
4 / / ! 4
2 < e //
0 ]/ 0L o,
0 1 2 3 4 5 0 5 1 1.5 2 2.5
Va-v(on) — ON-STATE VOLTAGE (V) Vu(on) — DIODE FORWARD VOLTAGE (V)
Turn-on Time Fall Time
1000 1 .
0 As measured in the circuit shown? 000 As measured in the circuit shown
in Figure 1. in Figure 1.
500 [V, =25V 500 | Vin = 25V
400 | Vo, =5V 400 | Vou =5V
1, = 30mA 1, = 30mA
3 3 3
00 T, =25°C 300 T, =25°C
200 200 !
g ’.'é‘ t LT
w w
S 100 = 100 P~ t,,
[ = -
| bt |
* 50 L 50
40 =t 40
30 = 30
20 20
10 10
2 3 4 5 6 7 8910 20 2 3 4 5 6 78910 20
|, — OUTPUT CURRENT (A) |, — OUTPUT CURRENT (A)
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POWER INTEGRATED CIRCUIT
Schottky Switching Regulator 30A, 40V
Power Output Stages

\

FEATURES

® Designed and characterized for switching regulator applications

® Cost saving design reduces size, improves efficiency, reduces noise and RFI

® High operating frequency (to 100kHz) results in smaller inductor-capacitor filter

PIC730
PIC740

APPLICATIONS:
High efficiency and high current
Buck or Flyback type switching
regulator.

and improved power supply response time
® Low forward drop of Schottky Rectifier:
Ve = 6V at 20A
e High Efficiency: 90% typ. @ 15A (see last page)

DESCRIPTION

The Unitrode PIC700 series are unique hybrid circuits, specifi-
cally designed, constructed and specified for use in high
current switching regulator applications. The designer is thus
relieved of one of the most time consuming, tedious and
critical aspects of switching regulator design: choosing the
appropriate switching transistors and commutating diode.

Switching regulators, when compared to conventional regu-
lators, result in significant reductions in size, weight, and
internal power losses and a major decrease in overall cost.

significant drawbacks to switching regulators: noise generation
and slow response time.

The PIC700 series switching regulators are completely character-
ized over their entire operating range of —55°C to 4125°C.

The devices are enclosed in a special 3 pin TO-3 package,
hermetically sealed for high reliability. The hybrid circuit
construction utilizes a beryllia substrate for maximum thermal
conductivity and resultant low thermal impedance. All of the
active elements in the hybrid are fully passivated.

Using the Unitrode PIC700 series the designer can achieve
further improvements in size, weight, efficiency, and costs. At
the same time, because of the PIC700 series design and
packaging, the designer is aided in overcoming two of the most

SCHEMATIC
PIC730
P1C740
pos. POS.
INPUT OUTPUT
3 2
DRIVE COMMON
MECHANICAL SPECIFICATIONS
NOTE: PIC730 PICT740 3 PinTO-3
Leads may be soldered to within
1/,¢” of base provided temperature- ins. mm
time exposure is less than 260°C 575 mAx. 2293 MAX
for 10 seconds. N 34
c | 250-.450 6.35-11.43
CD F D | 312MIN. 792 MIN.
E E | 205-225 521-572
B~ 2 (CASE) 4 F | a20-a40 1067-11.18
| 1 G | 145-.165 3.68-4.19
T 3 H | 395-.405 10.03-10.29
= J | .151-.161 DIA. | 3.84-4.00 DIA.
A ” T K | .188 MAX. RAD.| 4.78 MAX. RAD.
l 3\ L | 525 Max. RAD. 13.34 MAX. RAD.
P m | 708-728 17.98-18.49
— N | 1.477-1.997 | 20.90-30.40
L K J | » | 036-0s3Dia._ | 97-1.00 DI

5-79 212
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PIC730 PIC740

ABSOLUTE MAXIMUM RATINGS
PIC730 PIC740

Input Voltage

Output Voltage . . 40V
Drive-Input Reverse Voltage et s . ... 8V
Continuous Output CUITENt ..o 20A
Peak Output Current 30A

Drive Current ... . 5A

Thermal Resistance
Junction to Case, 6,.c
Power Switch
Commutating Diode .
Case to Ambient, 6¢_4 ........
Operating Temperature Range, Tq.........
Maximum Junction Temperature, T,
Storage Temperature Range

ELECTRICAL SPECIFICATIONS (at 25°C uniess noted)
SCHOTTKY RECTIFIER

PIC730 PIC740
Test Symbol Min. © Max. Min. Max. Unit Test Conditions
Vi = rated,
Maximum Instantaneous . Te =125°C
Reverse Current 'r - 50 - 50 mA Pulse Width = 300ys,
Duty Cycle = 1 percent
Maximum Instantaneous ip = 20A
Forward Voltage Ve 06 - 06 v T = 125°C,
TRANSISTOR
|
Collector Saturation
Voltage (Note 1) Vee (sat) — 1.0 - 1.0 v le =20A g = 25A
Base Saturation _ . = 20A I, — 25A
Voltage (Note 1) Ve fsan 15 - L5 v © ’
Collector-Emitter Sustaining _
Voltage (Note 2) Veeo ) | 30 - 40 - v le = 100mA
Collector Cut-off Vee = 40V
Current leeo - 10 - 10 MA | P, = 300us
Emitter Cut-off _ _ Vg = 8V
Current leso 10 10 mA P.W. = 300us
o Delay ty 20 20 nS Vee = 30V
g‘:ft'csﬁ'i‘,’fg Rise t, 500 500 ns | lo=20A
Speed Storage t, - 1.5 - 15 1S lg, = lg; = 2.5A
Fall ty 250 250 nS Ve o) = —4V
Inductive | Current t, - | a0 - | 300 ns | Ly=100C
L Fall i Vee =30V I =20A
Switching Voltage Vclamp = 40V L = 1754H
= = "
Speed Fall ty, - 350 — 350 nS la = lg; = 25A
Notes

1. Pulse length=250 us; duty cycle <1%.
2. Sustaining Voitage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 us; duty cycle <1%.
Voltage clamped at maximum collector-emitter voltage.
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PIC730 PIC740

Power Dissipation DC Current Gain
160 500 1T T
Vee = 5V
140 -
g Transistor 200 100°C ’\
z ~
c
5 120 z a ANy
a < 100 = N
@ 100 bt = =
a ]
.
g & g % = N\
1) 2 Ny
t Schottky Rectifier 8 1
& 60 8 A —55°C
L1
5 N N &2
>
‘]‘ 40 o
© 10
o \
20 \\
5
o 0.2 0.5 1 2 5 10 20
—50 —25 6 25 50 75 100 125 150
T, — Case Temperature (°C) I — COLLECTOR CURRENT (A)
. . Forward Bias Safe Operating Area
20 Transistor — Saturation Voltages 20
A I ] T
! 20 \ %x 100 1S
N )
Vie () — AR | I —’
10| —s5°C — = ) \‘%' N || Te=2s¢c
S /—7 7 < 10 20 n&o
< Y~ = - A\
w S F 25°C z =i
2 —100°C o
K £ 5
3 3
; 55°C [+4 /J \ \‘
- Ve (sat) o \
o CE e
=) 7 g 2 Isp
& = / = Limited
E o5 - 25°C 8
< ° Al 1
s =Tio0c I
__L)
leflg=8_1_| 0.5
.04 03
3 5 1 2 5 10 20 30 2 5 10 20 50 100 200
I — COLLECTOR CURRENT (A) V¢ — COLLECTOR VOLTAGE (V)
Resistive — Turn-On Time Resistive — Turn-0ff Time
1000 5 T T
L Ve = 30V
Ie/lg=8
500 \\\ o/l |
2
. ] NN J100°c
7 — I 's N
G 100°c ] ’ ) ™
g 200 <iprg S
~ 1 LA w S
w > t,—— s ~
2 T~ 1 Tesc =
" 100 < 05 25°C
o N z
: ; z :
29°C
S 50 = = NG T | LiHTi00°c
3 Z o2 S -
* 100°C N ty 4| - N
\\\: \‘\ 25°C/
20 0.1
| Ve = 30V
le/lg=
10 il % 05
0.2 0.5 1 2 5 10 20 0.2 0.5 1 2 5 10 20
lc — COLLECTOR CURRENT (A) lc — COLLECTOR CURRENT (A)
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PIC730 PIC740

Rectifier — Forward Current Rectifier — Typical Reverse
Vs Current vs Reverse
Voltage
1000 Forward Voltage oL g
500 .002
.005
.01
200 02
1 .05
00 = %
50 S 20 ——
25°C L - L—
67—‘5"(3 Z '153 25°C
20 — // £ 20
B =
1o 3 s0 e
5 / o 10
100° g é
¢ g 5
2 w100
1 / © 200 —
5 [ fe—fresc 500 / 100°C_|— 125°C
1000
]
2 111 5000
10ma
1 2 3 4 5 6 7 8 9 10 1112 13 100 9 8 70 60 50 40 30 20 10 0
V,—FORWARD VOLTAGE (V) V{—REVERSE VOLTAGE (% 0f Vyys,)
Possible Circuit Configurations
15 AMP  SWITCHING REGULATOR 15 AMP SWITCHING REGULATOR
Pass Transistor — Unsaturated-Mode Pass Transistor — Saturated-Mode
PICT740 L i PIC740 L
En=25 H S Eo=5V E =25V S Eo =5V,

1 500.f I
I 500uf, 10V S0V

0oL
47K v o]
W €S
47K J NV |- SG1524 or EQUIV.
- EX $G1524 or EQUIV. —
4.7K Nt N ]
Cy o cf
4.7K,
i REF 2N3019 ree |
T ¢, M Ep
lo" o+ Toct
20K 22K ¢, G 820 , c—of 1Ngl4
" .
] COMPo—1-¢- compP
INJL4 02t osC. GND SH.D 47K L aNo Shol O
Hd o e { o MM
T 18 %0, ) O i
10 L({: BT | 001 &
Trans, T,
Ferroxcube
core, 2616P-387 Inductor L ion .. 18%
Rty ici . g N =2. N =35 turns. Typ. Efficiency at 15A ... 90%
N =35turns Typ. Efficiency at 15A ... . 85% N, = 16, Wire size #18
Wire size #18 = ot
Arnold A4-17172 N, =40, Arnold Ad-17172

Unitrode Corporation makes no representation that the use or
interconnection of the circuits described herein will not infringe
on existing or future patent rights, nor do the descriptions con-
tained herein imply the granting of licenses to make, use or sell
equipment constructed in accordance therewith.
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POWER INTEGRATED CIRCUIT

Switching Regulator 8A, 400V
Power Output Stages

FEATURES
® Designed and characterized for switching regulator applications

® Cost saving design reduces size, improves efficiency, reduces noise and RFI|
® High operating frequency (to 100kHz) results in smaller inductor-capacitor filter

and improved power supply response time
® High operating efficiency
® Electrically isolated, 4 PIN, TO-66 hermetic case
® Fast reverse recovery time of commutating diode
® Low capacitance between active components and case (=~ 10pf)

DESCRIPTION

The Unitrode PIC800 series are power hybrid circuits, specifically
designed, constructed and specified for use in high voltage
switching regulator applications. The designer is thus relieved

of one of the most time consuming, tedious and critical aspects
of switching regulator design: choosing the appropriate switching
transistors and commutating diode.

Switching regulators, when compared to conventional regu-
lators, result in significant reductions in size, weight, and
internal power losses and a major decrease in overall cost.
Using the Unitrode PIC800 series the designer can achieve
further improvements in size, weight, efficiency, and costs. At
the same time, because of the PIC800 series design and
packaging, the designer is aided in overcoming two of the most

PI1C800
PIC801
PIC810
PIC811

APPLICATIONS:

P1C800/801 —High voltage Buck or
Flyback regulator.

PIC810/811 ~Single ended half bridge
(2 required),
Full bridge (4 required),
Deflection circuits,
DC motor drive.

significant drawbacks to switching regulators: noise generation
and slow response time; the reverse recovery time of the
commutating diode is less than 50 nanoseconds. The
capacitance between the active components and the package
is about 10 picofarads.

PIC800 series are completely characterized over their entire
operating range of —55°C to +125°C. The devices are enclosed
in a special 4-pin TO-66 package, hermetically sealed for high
reliability. The hybrid circuit construction utilizes a beryllia
substrate for maximum thermal conductivity and resultant

low thermal impedance. All of the active elements in the
hybrid are fully passivated.

Suggested circuit applications are listed on fourth page of
this sheet.

SCHEMATIC
PIC800 PIC810
PIC801 Picsll
4 3 4 3
(e O (e, O
1 2 1 2
DRIVE DRIVE
MECHANICAL SPECIFICATIONS
NOTES PIC800 PIC801 PIC810 PIC811 4-Pin TO-66
1. Case is electrically isolated.
2. Leads may be soldered to within
1/,¢” of base provided temperature-
time exposure is less than 260°C ins. mm
for 10 seconds. A | 620 MAX. 15.75 MAX.
B | .050-.075 1.27-1.91
F C | .028-.034 0.71-0.86 ‘ ’/
— i—— EMITTER (3) D | .958-.962 24,33-24.43 \
-’; COLLECTOR (4)} E | .190-.210 483-5.33 |
E G F | .190-.210 4.83-5.33 l I
¢ G | .350 MAX. RAD. | 8.89 MAX. RAD.
D T e f H | 570-.590 14.48-14.99
f H J | .142-.152 DIA. | 3.61-3.86 DIA.
() K | .360 MIN. 9.14 MIN.
DIODE (2) | J L | .250-.340 6.35-8.64
BASE DRIVE (1)
5/79 216 == UNITRODE




ABSOLUTE MAXIMUM RATINGS PIC800 PIC801 PIC810 PIC811
PIC800-PIC810 PIC801-PIC811
.400v

Input Voltage
Output Voltage ..
Drive-Input Reverse Voltage .
Peak Output Current ...
Continuous Output Current

Drive Current ..

Thermal Resistance
Junction to Case, 6,.¢

Power Switch OO OO OO SO O TT SO PO OO OOUPPTPRON .2°C/W...
Commutating Diode G R i 3°CIW
Case to Ambient, 6¢_ 5 ... e s e s 60.0°CIW L

Operating Temperature Range, T ... —55°C to 4-125°C.

Maximum Junction Temperature, T ... ... ... SO ST +150°C.. ...
Storage Temperature Range ... . - PR . v —65°C to 4-150°C.
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)
RECTIFIER
PIC800-PIC810 PIC801-PIC811
Test Symbot Min. Max. Min. Max. Unit Test Conditions
. e — 20 _ 20 Vg = rated,
e P | a | rhisewits =
= - 500 - 500 Duty Cycle = 1 percent
Maximum T,=25C v - 1.5 - 125 A
Forward Voltage T;=100°C F _ 1.15 _ 1.15 v =
DC Blocking Voltage Ve 350 — 400 —_ \ Pulse Width = 300us, Iy = 20uA
Maximum Reverse le =V2A, Ip = 1A
Recovery Time b - % - 0 n$ leec = 25A
TRANSISTOR
Collector Saturation Voltage

(Note 1) Vee st — 10 — 10 v Ie = 20A, Iy = 0.4A
Cos'zﬁtr:;ion ‘ Te=5C \Z — 15 _ L v | 5.0A, Iy = 1.0A

Voltage | Tc=100°C ceten — 20 - 20 eTTe T

(Note 1)

Collector Saturation Voltage

(Note 1) Vet - 30 — 30 v lc = 8.0A, Iy = 20A
Base Saturation Voltage Ve (sat) — 12 — 12 v lc = 2.0A, I; = 0.4A
Base : — — B

. Te =100°C \ 16 1.6

Saturation ¢ _© X BE fsaf) v le =5.0A, I =1.0A

Voltage Te=2C Vee (sor) - 15 - 15

(Note 1)

Collector-Emitter Sustaining _

Voltage (Note 2) Veeo g | 350 — 400 — v le = 10mA
Collector-Emitter Sustaining lo = 3.0A,L = 180/H

Voltage (Note 2) Ve (s 350 — 400 — v lg, =lg; = 0.6A

Ve Clamp = rated Vegy (o)
Emitter-Base Cutoff Current a0 — 1 — 1 mA Veg =9V
Collector Cutoff Current [P - 10 - 10 mA Ver = 350V, Vg = —~1.5V
- - - ! Ve = 400V, Vye = —15V
Collector Cutoff Current, — 5 — — Veg = 350V, Vg = —1.5V
Te = 100°C feev 5 mA
c= - - - Vee = 400V, Vge = —1.5V
Output Capacitance, _ _

Common Base Cabo 110 Typ 110 Typ oF Vep = 10V, f = 1 MHz
Gain-Bandwidth Product Fr 4 — 4 — MHz Vg =10V, Ic = 0.5A, f =1 MHz
Energy Second Breakdown lo = 30A, Vg (o = 8V

tanclamped) Edy 180 - 180 - u) Iy, = 0.6A

L = 40xH unclamped
Resistive Switching Speeds

Delay Time ty — 0.1 — 0.1 lc =50A

Rise Time t, — 08 - 08 . Vee = 125V

Storage Time t, - 20 — 20 “ Iy, =l =1A

Fall Time ty - 0.4 — 04 Vi (ot = 5V
Inductive Switching Speeds

Te =100°C Ie = 5.0A, Vg (o1 = 5V

Storage Time t, - 23 — 23 s Iy =Ilp=1A

Fall Time t — 04 - 04 # Ve clamp = rated Veey (g

Notes

1. Pulse length=250 us; duty cycle <1%. .
2. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 us; duty cycle <1%.
Voltage clamped at maximum collector-emitter voltage.
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Power Dissipation
80

70

TRANSISTOR

60

50

RECTIFIE
40 \ \\
» NON
20 + Maximum allowable average\\\
power dissipation each, for the \
transistor and for the rectifier.
Maximum allowable case
temperature = 125°C

0 1 1 1 i
-50 —25 0 25 50 75 100
Te — CASE TEMPERATURE (°C)

P, — AVERAGE POWER DISSIPATION (W)

10

125 150

Reverse Biased Safe Operating Area

5
T 2
=
z PIC 8004+ pic
1 PIC 810 1]
o ]
2 Il
o 1
[« 4
S 0.5 PIC |
Q 11
-
]
(e}
O 0.2
|
__()
0.1
.05
10 20 50 100 200 500 1000
Veex (sus) — COLLECTOR VOLTAGE (V)
D.C. Current Gain
200 1
Vee =5V
100
z o,
2N 100°C
[0 = I~
- »! T '~
z L 25°C s
& N
5 20 t
o LT —55°C ™ \\
(&}
o 10 N
I N
&
5
2
05 01 02 0.5 1 2 5

Ic — COLLECTOR CURRENT (A)
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10

Ic — COLLECTOR CURRENT (A)
-

PIC800 PIC801 PIC810 PIC811

Forward Bias Safe Operating Area

AN o N
N N N & N\
NG 20 Ne
NN Z, 7% NS
N ) N
N IR Yl 2 Y |
N N Q
NG,
Isp Limited == 1%\
%
ANE W
N
Te=25°C \ \
- Curves Apply Below \
1 Rated Vego i

5 10 20 50 100 200 500
Ve — COLLECTOR VOLTAGE (V)

Saturation Voltages

5
I/l =5
2
S =
; —55°C Vi tsat) __/../L
1
e e e 4 7.4
hs B e
3 2. —55°C7 T ¥4
Z 05 M 100°C /106c/
S i
=
g 52 iz
E i L+ T
@ ‘——/: r// Vg bsat)
0.1
.05
.05 0.1 0.2 0.5 1 2 5
| — COLLECTOR CURRENT (A)
Rectifier — Forward Current
vs
Forward Voltage
10 ==
L
A
5 o
7
<
.% o | 100°C I/ 25°C
& / /
4
2
Q
o 1E£
s HH
s s/
o 17
o
w
|
T2
1

7 9 LI 13 15 17 19 21 23
Vi— FORWARD VOLTAGE (V)

PRINTED IN US.A.



PIC800 PIC801 PIC810 PIC811

Resistive — Turn-On Time Resistive — Turn-0ff Time
1000 - —— 2 AT 10 -
AN L 7T Vee =125V
100°C 7 I/,=5
500 ' o50c H 5 b
N
\ i /
- — t I
] v 2 \\ I~
= ~—| 4. 100°C
g N & it NE
w 100 w1
= =
= t, S 25°C
I
50 0.5
Sul AN [ AN
N 100°C | %
V N L1 /J//
20 0.2
| Vee =125V L—1 25°C
Ic/lg=5 l l
10 L1 1 0.1
01 02 0.5 1 2 5 10 01 02 0.5 1 2 5 10
)¢ — COLLECTOR CURRENT (A) lc — COLLECTOR CURRENT (A)
Typical Inductive Switching Times
|
—5— = Iy = —lg,» Viclamp) = 350V
Vee = 125V
3 t, [
Current | Temp. ”‘S nsV né
L —1a |25C | 12 120 | 160
c= 100°C | 1.76 | 140 | 185
I=3a |25 8 100 100
c= 100°C | 1.1 170 | 130
| —sa |25°C .9 80 100
¢= 100°C | 1.0 190 140
APPLICATIONS:
BUCK REGULATOR PUSH-PULL FULL BRIDGE
PIC 800

SINGLE ENDED HALF BRIDGE

En
Epno© I

FLYBACK TRANSFORMER

I§

Yoke
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SWITCHING REGULATOR POWER CIRCUITS

PAGE PART NUMBER DESCRIPTION
200 | PIC600 5.0A; 60V (Pos.); TO-66
200 | PIC601 5.0A; 80V (Pos.); TO-66
200 | PIC602 5.0A; 100V (Pos.); TO-66
200 | PIC610 5.0A; 60V (Neg.); TO-66
200 | PIC611 5.0A; 80V (Neg.); TO-66
200 ([ PIC612 5.0A; 100 V (Neg.); TO-66
204 | PIC625 15.0A; 60V (Pos.); TO-66
204 | PIC626 15.0A; 80V (Pos.); T0-66
204 | PIC627 15.0A; 100V (Pos.); TO-66
204 | PIC635 15.0A; 60V (Neg.); TO-66
204 | PIC636 15.0A; 80V (Neg.); TO-66
204 | PIC637 15.0A; 100V (Neg.); TO-66
208 | PIC645 15.0A; 60V (Pos.); TO-3
208 | PIC646 15.0A; 80V (Pos.); TO-3
208 | PIC647 15.0A; 100V (Pos.); TO-66
208 | PIC655 15.0A; 60V (Neg.); TO-3
208 | PIC656 15.0A; 80V (Neg.); TO-3
208 | PIC657 15.0A; 100V (Neg.); TO-66
212 | PIC730 30A; 30V; (Pos.); T0-3
212 | PIC740 30A; 30V; (Pos.); TO-3
216 | PIC800 8A; 350V; (Pos.); T0-66
216 | PIC801 8A; 400V; (Pos.); TO-66
216 | PIC810 8A; 350V; (Neg.); TO-66
216 | PIC811 8A; 400V; (Neg.); TO-66

*Contact Unitrode for specifications and ratings.
Legend: J — JAN JTX — JANTX JTXV — JANTXV

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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SCHOTTKY RECTIFIERS

DO-4

- AverageDiC.
. ‘Output Current

PRODUCT SELECTION GUIDE

EAK INVERSE |

CVOLTAGE | 8

*Center-tap 15A per leg

UNITRODE CORPORATION » 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064

"USD420 | USD320C USD520
30V | 1NB095 1N6097
£ 35V USD435 | USD335C USD535
40V | 1N6096 1N6098
e USD445 | USD345C USD545
SD41** | SD241 SD51**
**Vp at 25°C is 45V, Vg at 150°C is 35V.
223
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RECTIFIERS

ULTRA-FAST RECOVERY (t,, — 25 to 50nS)

Sim: to T0-220

1N5802* 1N5807*

UES1001 UES1101 UES1301 UES1401
975 @ 1A 975 @ 2A 925 @6A | .975 @ 8A
25nS 25nS 30nS 35nS
1N5803 1N5808
875 @ 1A 925 @ 6A
25nS 30nS
1N5804* 1N5809*

UES1002 UES1102 UES1302 | UES1402
975@ 1A 975 @ 2A .925 @ 6A | .975 @ 8A
25nS 25nS 30nS 35nS
1N5805 1N5810
875 @ 1A .925 @ 6A
25nS 30nS
1N5806* 1IN5811*

UES1003 UES1103 UES1303 UES1403
975 @ 1A 975 @ 2A .925@6A | .975 @ 8A
25nS 25nS 30nS 35nS

UES1104 UES1304
1.25@ 1A 1.25 @ 3A
50nS 50nS
UES1105 UES1305
1.25@ 1A 1.25@ 3A
50nS 50nS
UES1106 UES1306
1.25@ 1A 1.25 @ 3A
50nS 50nS

* Available as JAN, TANTX, JANTXV

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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PRODUCT SELECTION GUIDE

Average:D.C. .l it
Output 1 16AM 25A 30A2
“‘Current. b : L
| T0-220 | DO-4 103
: 1N5812*
| UES2401 UES701 UES2601 UES501 UES801
975 @ 8A .825 @ 25A|.825 @ 15A| .9 @ 50A |.84 @ 70A
35nS 35nS 35nS 50nS 50nS
1N5813 UES502
.825 @ 25A .9 @ 50A
30nS 50nS
: 1N5814*
.| UES2402 UES702 UES2602 UES503 UES802
.975 @ 8A 825 @ 25A|.825 @ 15A| .9 @ 50A |.84 @ 70A
35nS 35nS 35nS 50nS 50nS
1N5815 UES504
.825 @ 25A .9 @ 50A
35nS 50nS
i 1N5816*
< | UES2403 UES703 UES2603 UES505 UES803
.975 @ 8A 825 @ 25A|.825 @ 15A| .9 @50A |.84 @ 70A
35nS 35nS 35nS 50nS 50nS
UES704 UES2604 UES804
1.15@ 20A 1.15@ 15A| 1.15 @ 50A
50nS 50nS 50nS
UES705 UES2605 UES805
1.15@ 20A 1.15@ 15A|1.15 @ 50A
50nS 50nS 50nS
P UES706 UES2606 UES806
Ve 1.15@ 20A 1.15@ 15A| 1.15 @ 50A
toe 50nS 50nS 50nS

(1) Center-tap, 8A per leg
(2) Center-tap, 15A per leg
*Available as JAN, JANTX, JANTXV

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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RECTIFIERS

O]
Il

T0-220

UTX105 UTX205 SES5001 UTX3105 UTX4105
1.00@.5A | 1L.OV@ 1A | .975@ 1A V@ 2A 1V@ 3A
75nS 75nS 100nS 100nS 100nS
UTx110 UTXxX210 SES5002 UTx3110 UTX4110
1LOV@.5A | 1LOV@1A | 975@ 1A | 1L.OV@2A | 1.0V@ 3A
75nS 75nS 100nS 100nS 100nS
UTx115 UTx215 SES5003 UTX3115 UTX4115
100@.5A | LOV@1A | 975@1A | 1L.OV@2A | L.OV@ 3A
75nS 75nS 100nS 100nS 100nS
UTx120 uTXx220 UTX3120 UTX4120
1.00@1A | 1.0V@ 1A 1.OV@2A | 1.0V@ 3A
75nS 75nS 100nS 100nS
UTx125 UTx225
1.00@.5A | 1.O0V@ 1A
75nS 75nS

SES5301 SES5401 SES5401C SES5701 SES5601C SES5801
975 @5A | 1.025 @8A | 1.025@8A | .83 @ 20A | .83 @ 12.5A | .85 @ 60A
100nS 100nS 100nS 100nS 100nS 100nS
SES5302 SES5402 SES5402C | SES5702C | SES5602C SES5802
975 @5A | 1.025@8A | 1.025@8A | .83 @20A | .83 @ 12.5A | .85 @ 60A
100nS 100nS 100nS 100nS 100nS 100nS
SES5303 SES5403 SES5403C SES5703 SES5603C SES5803
975 @5A | 1.025 @8A | 1.025@8A | .83 @ 20A | .83 @ 12.5A | .85 @ 60A
100nS 100nS 100nS 100nS 100nS 100nS

MCenter-tap, 8A per leg
@ICenter-tap, 12.5A per leg

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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PRODUCT SELECTION GUIDE

A B c
FAST RECOVERY (t,, — 150 to 500nS)
et | A | 1 | 2 | 3A 3 4 304
Package Style A A A B B B = | Dpos
: UTRO1 UTROZ2 | UTR3305 | IN5415* | UTR4305 | UTR4405 | 1N3909**
UTR5405
i ‘ UTR6405
50V | Ve | 1.1V@ .5A LIV@IA|1.IV@3A | 1.5V@9A | 1.LIV@4A | 1.1V@6A | 1.4V @ 95A
t; 250nS 250nS 250nS 150nS 250nS 300nS 200nS
UTR11 UTR12 | UTR3310 | IN5416* | UTR4310 | UTR4410 | 1N3910**
IN5186%* UTR5410
UTR6410
i 100V | Vi | 1.1V@ .5A LIV@IA|1L.IV@3A | 1.5V@9A | 1.IV@4A | 1.1V@6A | 1.4V @ 95A
; At 250nS 250nS 250nS 150nS 250nS 300nS 200nS
LY UTR21 | IN4942* | UTR22 | UTR3320 | IN5417* | UTR4320 | UTR4420 | 1N3911**
8 i INS615* IN5187** UTR5420
SEor UTR6420
3 | 200V | Ve | 1LIV@.5A13V@IA | 1.IV@IA|1.IV@3A | 1.5V@9A | 1.IV@4A | 1.1V@6A | 1.4V @ 95A
B t, | 250nS 150ns 250nS 250nS 150nS 250nS 400nS 300nS
2 | 1 utR3l UTR32 IN3912**
X 1300V L Ve | 1.1V@ 5A 1.IV@ IA 1.4V @ 95A
§ . a0y 300nS 300n$ 200nS
UTR41 1N4944* UTR42 UTR3340 1N5418* UTR4340 UTR4440 | 1N3913*
. IN5617* IN5188** UTR5400
ol UTR6440
400V [ Ve | 1LIV@SA[13V@ILA [ 1LIV@IA | 1.IV@3A | 1L5V@9A | 1.IV@4A | 1.1V@6A| 1.4V @ 95A
i 350nS 150nS 350nS 300nS 150nS 400nS 500nS 200nS
. F : | utrsl UTR62 | UTR3350 | IN5419* | UTR4350
} 500V | Vel 1.1V@.5A LIV@1A | 1.IV@3A | I.5V@O9A | 1.1V @ 4A
it g 400nS 400nS 350nS 250nS 400n$S
, UTR61 | IN4946* | UTR62 | UTR3360 | 1N5420* | UTR4360
L =8 IN5619* IN5190**
60OV | Ve ] 1.IV@.5A |[1.3V@1A | 1.IV@1A | 1.IV@3A | L.5V@O9A | 1.1V@ 4A
: St 400nS 250nS 400nS 400nS 400nS 400nS

*Available as JAN, JANTX, JANTXV
**Available as JAN, JANTX

UNITRODE CORPORATION « 5 FORBES ROAD
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RECTIFIERS PRODUCT SELECTION GUIDE
~
A B Lg“ c
STANDARD RECOVERY
T URLO5T "UT3005 | UT4005 | UT5105 | UT6105 | UT8105
uT236 uT261 UT3010 | UT4010 | UT5110 | UT6110 | UT8B110
UR1107 UR210t
UR115% UR215F
uT234 uT262 uT3020 T4020 UT5120 | UT6120 | UT8120
UR120% UR2207F IN5550*
1N4245* | IN3611**
1N5614*
UR125% UR225F
uT235 uTt264 “UT3040 UT4040 | UT5140 | UT6140 | UT8140
1N4246* | IN3612** 1IN5551*
IN5616*
uT238 uTt267 UT3060 | UT4060 | UT5160 | UT6160 | UT8160
1N4247* | IN3613** 1N5552*
1N5618*
UT361 uT268 1N5553*
1N4248* | 1N3614**
1N5620*
uT347 uT364
L 1N4249*
*Available as JAN, JANTX, JANTXV.
**Available as JAN, JANTX.
‘tRadiation Tolerant
UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
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JAN & JANTX IN3611-1N3614 |

RECTIFIERS
Military Approved, 1 Amp,

General Purpose

DESCRIPTION
This series of MIL approved JAN and

FEATURES
® Qualified to MIL-S-19500/228

e Continuous Rating: 1A
® Surge Rating: 30A
® PIV: to 800V

ABSOLUTE MAXIMUM RATINGS

JANTX general purpose lamp rectifiers are
useful in many high rel applications.

Peak Reverse Voltage Min, Reverse Working Voltage Type
240V 200V JAN & JANTX 1N3611
480V 400V JAN & JANTX 1IN3612
720V 600V JAN & JANTX 1N3613
920v 800V JAN & JANTX 1N3614

Maximum Average D.C. Output Current

@T,
@T,

Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature Range .. .
Storage Temperature Range ..

Thermal Resistance

100°C

—65°C to +175°C
—65°C to +4-200°C
. See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX1N3611-1N3614.

le-700" MIN.,
17.8mm

250" MAX
" 6.35mm

1.625" MIN
41.3mm

155 TYP.,| 028" +.001
Band indicates 3.9mm 0.7lmm +.03
L cathode end
055" TYP. 085" MAX.
A — —]]::a O B

1 .oss"_'[ i >
[=TYP.
22mm

BODY A
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JAN & JANTX 1IN3611- 1N3614

ELECTRICAL SPECIFICATIONS (at 25°C uniess noted)

Minimum Maximum D.C.
Reverse Reverse
Peak Breakdown Peak Current
Type Reverse Voltage Forward Voltage at D.C. Voltage
D.C. Voltage @ 1004A Min. | Max. 25°C [ 150°C
JAN & JANTX 1N3611 200V 240v
JAN & JANTX 1N3612 400V 480V 0.6V 1.1V(pk) 1A 3004A
JAN & JANTX 1N3613 600V 720V @ 1.0A # .
JAN & JANTX 1N3614 800V 920V
Maximum Current
vs Lead Temperature Ailowable Forward Surge vs Number of Cycles
4 100
f o
~ = 1 z
< Nl 4 = N
= < 80 N
z +35 « N
uy w ‘EE Turret 1” centers
@ L= %\ T3 « 60 Turret 12" centers —— Hi
2 o 2 RS Printed Circuit
bt < 25 2 a AN 7
w 5 b N
w +2 ® w N
52 [L=% - Q I~ [ L
o Ny g w L
= N N T15 . o 2
[©] « o
3 \ \ 4] ®
41
g1 °
= N 1 10 100 1,000
[ +.5 CYCLES AT 60 H, HALF SINE WAVE
0
25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C)
Typical Forward Current
vs Forward Voltage Typical Reverse Current vs PIV
10 .001
5 .002
Lt .005 0°
2 7 g o —1 50°C
1 2
VT e 02
g5 A/ é 05
- 1 >
g2 L/ plo 3 2 — +25°C
g 1 N w5
> VAN ANN 2 -
0 .05 w 1
| b 2 -
.02
/ / o +75°C
o1 / 10 i
005 20
002 / 50 H 1&125°c
/ / 100
001 150 100 50 0
0 2 4 6 8 1 12 14 % OF PIV

Ve — VOLTAGE (V)
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JAN, JANTX 1N3909
RECTIFIERS JAN, JANTX 1N3910

Military Approved, JAN, JANTX 1N3911
Fast Recovery, 30A JAN, JANTX IN3912
! JAN, JANTX 1N3913
FEATURES DESCRIPTION
® Qualified to MIL-S-19500/308 These devices feature unique mechanical
e High Mechanical Integrity ruggedness combined with fast switching
e | ow Thermal Resistance electrical characteristics. Devices may be
e JAN and JANTX Available used in many power switching circuits.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
50V JAN, JANTX 1N3909
100v JAN, JANTX 1N3910
200V JAN, JANTX 1N3911
300V JAN, JANTX 1N3912
400v JAN, JANTX 1N3913

Maximum Average D.C. Output Current

@ Te = 100°C oo oo SOA
Non Repetitive Sinusoidal Surge Current
@ T. = 100°C ... .

Thermal Resistance, Junction-to-Case ...
Operating Temperature ... . . . i Te = —65°C to +150°C
Storage Temperature .. e i v T = —65°C t0 4-175°C

MECHANICAL SPECIFICATIONS

JAN, JANTX 1N3809, TN3910, 1N3911, 1N3912, 1IN3913 DO-5

o ‘l r i 080
N _q FLAT MAX.
)

667
DIA.
MAX.

= 375
.I MAX.
e - 28 1450
UNF 28 {8t WA,
1.000 77
438 Lo .140 MIN. DIA. LS50

=015

Dimensions in inches.

Notes:

1. Polarity is cathode-to-stud.

2. All metal surfaces tin plated.

3. Maximum unlubricated stud torque: 30 inch pounds.
4. Angular orientation of terminal is undefined.

U]
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JAN, JANTX 1N3909, IN3910, 1IN3911, 1N3912, 1N3913

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)t

Maximum
Leakage Maximum
Peak Maximum Current Reverse
Type Inverse Forward @ PIV Recovery Time
Voltage Voltage 25°C 100°C lp = 1A, Vp = 30V
J, JTX 1N3909 50V 1.4V(pk)
J, JTX IN3910 100V @], = 95Apk
J, JTX IN3911 200V t ‘< 8.3ms 80uA 10mA 200nsec
J, JTX IN3912 300V 5\< 29%
J, JTX IN3913 400V =
Output Current vs. Typical Forward Current Typical Reverse Current
Case Temperature vs. Forward Voltage vs. Voltage
100 7 z1
- 50
g ¥ /( . 5 /
=
zZ 20 / 2 P
g A /77 - [
g 2 < 10 3
© \ = / = 10
5 w 5 & 20
o x ®
£ N\ £ £
o 10 © 2 ) 3 100 A
< Jo
L Iy oS Yo fo | 200 100C
- /~ S G :7,; _ _—
5 1K .
100 125 150 175 2K 150°C
T — CASE TEMPERATURE (°C) 2 "‘"—’],
1
2 4 6 8 10 12 14 140 100 75 S0 25 0

V, — VOLTAGE (V)

Reverse-Recovery Circuit

309
NON-INDUCTIVE
RESISTOR

VOLTAGE IN % OF PIV

SEE NOTE 2
o
SW
OUTPUT FOR
MONITORING
+ OSCILLOSCOPE
SEE NOTE 1. D.U.T. -
REGULATED
lormde™ | L L | mew
SEE NOTE 3 1.00 -T— POWER SUPPLY
1uf NON-INDUCTIVE Sodd
/ 300 SHUNT +
* * ®
NOTES:
1. M ing pe requir ts: t <14 nsec, R, > IMQ,
C, <12 pF, L,, (series) <0.5 uH.
2. SW characteristics: Mercury-wetted make-before-break relay
switches at a 60 Hz rate. The relay should conduct for
approximately 640 usec and be open for approximately
7.7 msec. (C.P. Clare HGP 1004 or equivalent).
3. Voltage source characteristics: Output impedance <0.5¢

from 0 to 2 Hz.

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON; MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064
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RECTIFIERS
Military Approved, 1 Amp,

General Purpose

N

FEATURES>

® Qualified to MIL-S-19500/286

® Surge Rating: 25A

® PIV: to 1000V

® Controlled Avalanche

® No Plastic, Epoxy, Silicone, Oxides, Gases or Solder are used

ABSOLUTE MAXIMUM RATINGS

Maximum Reverse Voltage Type
200V JAN, JANTX, JANTXV 1N4245
400v JAN, JANTX, JANTXV 1N4246
600V JAN, JANTX, JANTXV 1N4247
800V JAN, JANTX, JANTXV 1N4248
1000V JAN, JANTX, JANTXV 1N4249

Maximum Average D.C. Output Current
@ T, = 100°C
@ T, = 150°C .o,
Non-Repetitive Sinusoidal
Surge Current
Operating Temperature Range
Storage Temperature Range
Thermal Resistance

—65°C to +175°C
—65°C to 4175°C
See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

1N4245-1N4249
JAN, JANTX & JANTXV

DESCRIPTION

This series of general purpose power
rectifiers are available as JAN, JANTX or
JANTXV for many power supply applicatons.

J, JTX, JTXV 1N4245-1N4249

155" TYP. | .028” =.001
Band indicates ‘ 3.9mm 0.7lmm *.03
L cathode end”

PO | — ;b ] 03?;;;:!-»
,

! 085"
TYPJ
22mm!
700" MIN. .250" MAX.
T 17.8mm T 635mm
1.625” MIN.

41.3mm

]

BODY A

1/79
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN, JANTX, JANTXV 1N4245-1N4249

Minimum
Reverse Maximum Maximum
Type PIV Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
@ 100pA Min. | Max. 25°C 150°C Time*
J, JTX, JTXV 1N4245 200V 240V
J, JTX, JTXV 1N4246 400v 480V
. 1.
J, JTX, JTXV 1N4247 600V 720 ’ sv@ 3.0A(p|f)wpk) 10:A 150uA 5.0u8
J, JTX, JTXV 1N4248 800V 960V
J, JTX, JTXV 1N4249 1000V 1150V

*Measured in circuit I = 12A, I, = 1.0A, I = %A

10

I, — CURRENT (A)
o o o .
— N N e

=3
b=
o

o 9
g R

% OF SPECIFIED SURGE RATING

Typical Forward Current

Maximum Current

CYCLES AT 60 H, HALF SINE WAVE

UNITRODE CORPORATION ¢« 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064
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3. Current viewing resistor, non-inductive, coaxial recommended.

PRINTED IN U.S.A.

vs Forward Voltage Typical Reverse Current vs PIV vs Lead Temperature
.001 I 4 T
.002
—_ = "
005 B /l/ < L=1Ys A
At — L — 50°C =
g o z +35
A 5 02 = & 3 by
AN/ g o5 S =% T 3
Z / g 1 g \ | B =25 %
I 3 2 -+25°C w 2
518 i u - ' & 12 ®
SISTAHES “ 5 2 L= 3
*[+[+]1 z 9 \ -
> 2 L 4 +1s Il
@ —t w " :
/ 5 +75°C g p
10 B © 1 N \ -1
/ [ 20 z
50 L 125°C | \ L s
100 . =
/ 150 100 50 0
% OF PIV 0
0 2 4 & 8 1 12 14
25 50 75 100 125 150 175
Ve — VOLTAGE (V) T, — LEAD TEMPERATURE (°C)
Allowable Forward Surge vs Number of Cycles Reverse-Recovery Circuit
100 —T T 50 Q 10 ¢
ALL SERIES M-
80 ™ I l _
NG T
N Turret 1” centers + PULSE
60 Turret 12" centers l——h —_ 25Vdc GENERATOR
R | Printed Circuit = (APPROX.) NOTE2
\\\\
NI - 10
P N ned NOTE 3 OSCILLOSCOPE +
HJ i NOTE1
\\IJ——_"
» =
NOTES:
0 1. Oscilloscope: Rise time ~ 3ns; input impedance = 504
1 10 100 1,000 2. Pulse Generator: Rise time -~ 8ns; source impedance 10%.



RECTIFIERS

Military Approved, 1 Amp,
Fast Recovery

FEATURES

® Qualified to MIL-S-19500/359
® Surge Rating: 15A

® PlV: to 600V

® Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Reverse Voltage Type

200V JAN, JANTX, & JANTXV 1N4942
400V JAN, JANTX, & JANTXV 1N4944
600V JAN, JANTX, & JANTXV 1N4946

Maximum Average D.C. Output Current

100°C ...

Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature Range
Storage Temperature Range
Thermal Resistance

15A

.. —65°C to +175°C
....... —65°C to +175°C
.. See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

JAN, JANTX, & JANTXV 1N4942
JAN, JANTX, & JANTXV 1N4944
JAN, JANTX, & JANTXV 1N4946

DESCRIPTION

These fast recovery rectifiers are suitable
for use as power devices for many appli-
cations. Devices are available as

JAN, JANTX or JANTXV.

JAN, JANTX, & JANTXV 1N4942, 1N4944, 1N4946

1557 TYP. | 028" +.001
Band indicates r 3.9mm 0.7lmm .03

cathode end’
w2 ocTH D
T A

700" MIN.
[~ 17.8mm

—
.085” MAX.
2.16mm

—e—

1.625" MIN.
41.3mm

BODY A
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN, JANTX, & JANTXV 1N4942, 1N4944, 1N4946

NOTES:

1. Oscilloscope: Rise time << 3ns; input impedance = 50¢..

Minimum .
Reverse Maximum Maximum
Peak Breakdown Forward Reverse Reverse Capacitance
Type Inverse Voltage Voltage Current Recovery @ Vg =12V
Voltage @ 50uA Min. [ Max. 25°C 150°C Time* f=1MHz
J, JTX, JTXV 1N4942 200V 220V 06V L3vde 150ns 45pf
J, JTX, JTXV 1N4944 400V 440V 1.0nA 200uA 150ns 35pf
J, JTX, JTXV 1N4946 600V 660V @1Ade 250ns 25pf
*Measured in circuit I = 12A, I = 1.0A, lp.c = %A
Maximum Current Tyvical F dac '
vs Lead Temperature ypical Forward Lurren )
4 P vs Forward Voltage Typical Reverse Current vs PIV
10 001
15 AMP SERIES
z 5 002
. L 005 —_
a2 2 I o — 0°C
x 3 1 3
§ { = %" 1, s ,(;:
. :
a } o < lt‘!J 1 il
w 43 2 5, - :
w L=%" E AN o 2 4 +25°C
8 2 2 o g -1 ;? § r€’ /"? "‘,,J 5 /
g \ ? 3 0s AN g 1 —
w L= %" o / 2
2 N N I [u.oz & —]
x NON Ly = / / 5 +75°C
W @ 01 10 1
z I~ N 3 / I
I~ -+ 5 005 20
l \
© 50 +125°¢
002 117 i 100 !
0 0 001 150 100 50
OF PIV
25 50 75 100 125 150 175 o 2 4 6 8 1 12 14 %
T, — LEAD TEMPERATURE (°C) Ve — VOLTAGE (V)
Reverse-Recovery Circuit Characteristic Waveform.
50 0 100
) 4 v b
+0.5A
PULSE
= 25vdc GENERATOR
—~ (APPROX.) NOTE?2 0A —
- 19 —0.25A -
NOTE3 OSCILLOSCOPE + /
NOTE1 /
—1.04

2. Pulse Generator: Rise time < 8ns; source impedance 10%.
3. Current viewing resistor, non-inductive, coaxial recommended.

UNITRODE CORPORATION » 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540

TWX (710) 326-6509 + TELEX 95-1064
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RECTIFIERS
Military Approved, 3 Amp,
Fast Recovery

FEATURES

® Continuous Rating: 3A

® Qualified to MIL-S-19500/424
e PIV:to 600V

e Recovery Time: 150ns

® Miniature Size

e Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
100v JAN & JANTX 1N5186
200V JAN & JANTX 1N5187
400V JAN & JANTX 1N5188
600V JAN & JANTX 1N5190

Maximum Average D.C. Output Current

@T,

@T,
Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature Range ... .. ...

Storage Temperature Range
Thermal Resistance

—65°C to +175°C
e . —65°C to 4-200°C
. See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

IN5186-1N5190
JAN & JANTX

DESCRIPTION

These miniature fast recovery rectifiers
permit operation at full power at frequen-
cies as high as 100kHz sine wave.

They are qualified to military specification
and available as JAN, JANTX or JANTXV.

JAN & JANTX 1N5186-1N5190

(175" TYP,
4.4mm

040" + .001
1.02mm =*.03
T

Band indicates
cathode end

145" MAX.

BODY B

3.68mm
2 <]
,_4.105"TVP.
2.7mm
.975” MIN. .300" MAX.
24.8mm 7.62mm
2.30” MIN.
58.4mm v
U
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN, JANTX 1N5186-1N5190

Maximum
Minimum Peak Reverse D.C.
Peak Reverse Forward Current
Inverse Breakdown Voltage @PIv
Type Voltage Voltage @ 100xA Min. Max. 25°C 100°C
J, JTX 1IN5186 100V 120V
0.9v 1.5V
J, JTX IN5187 200V 240v 24A 100.A
J, JTX 1N5188 400V 430V @ 9A(pk) “ “
J, JTX IN5190 600V 660V (8.3ms)
Reverse Capacitance Capacitance
Recovery @Vy=0v @ Vp = 4v
Type Time* f = 1MHz = 1MHz
J, JTX 1N5186 150ns 300pf 200pf
J, JTX 1N5187 200ns 300pf 170pf
J, JTX 1IN5188 250ns 230pf 120pf
J, JTX 1IN5190 400ns 180pf 90pf
*Recovery time measured from I = 0.5A to I, = 1.0A, ;. = 0.25A
. Reverse-Recovery Circuit
Maximum Current vs. Lead Temperature 50 0 10
7
T T T I I
L =.125 L = Lead Length
@ 6 N from Body | -
"L: < 5¢tL=3715
8L 4 ~L N = 25vdc GERERATOR
x Z JZDN N = (APPROX.) NOTE2
we 3fL=.750
25 N - 10 Q
20 2 AN NOTE 3 0SCILLOSCOPE +
2 L \\ L NOTE1
¢ =
35 55 75 95 115 135 155 175
T, — LEAD TEMPERATURE (°C NOTES:
L o 1. Oscilloscope: Rise time = 3ns; input impedance == 50..
2. Pulse Generator: Rise time :~ 8ns; source impedance 10%.
3. Current viewing resistor, non-inductive, coaxial recommended.
Typical Forward Current
vs Forward Voltage Typical Reverse Current vs PIV
10
5 %% 01 I
2 2: //:SO‘C
. /1 /] = 1
( 3
zs 7 c
Z 2 o Jo b i F25°C
& oS [l & -
g 1 IS 8|S > 2
> KL <] o
.05 w 5
) w / « ;g 75°C
= / g =
.01 / x50 A
.005 100
/ 200 v
.002 500 125°C
.001 / 1,000 I
[ 2 4 6 8 1 1.2 14 150 100 50 0
Ve — VOLTAGE (V) % OF PIV

UNITRODE CORPORATION

* 5 FORBES ROAD

LEXINGTON, MA 02173 « TEL, (617) 861-6540

TWX (710) 326-6509 + TELEX

95-1064
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RECTIFIERS
Military Approved, Fast Recovery, 3 Amp

FEATURES

® Qualified to MIL-S-19500/411
e PIV: to 600V

® Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
50V JAN, JANTX, JANTXV 1N5415
100V JAN, JANTX, JANTXV 1N5416
200V JAN, JANTX, JANTXV 1N5417
400V JAN, JANTX, JANTXV 1N5418
500V JAN, JANTX, JANTXV 1N5419
600V JAN, JANTX, JANTXV 1N5420

Maximum Average D.C. Output Current

@ Ty = 55°C o e 3.0A

@ Tp = 100°C o 2.0A
Non-Repetitive Sinusoidal

Surge Current (8.3ms) ... 80A

Operating Temperature Range
Storage Temperature Range
Thermal Resistance 6, @ L =3%" ...

. —65°C to 4175°C
—65°C to +200°C
20°C/W
See Lead Temperature
Derating Curve

MECHANICAL SPECIFICATIONS

1N5415-1N5420
JAN, JANTX & JANTXV

DESCRIPTION

This series of devices as designed to meet
the need for high speed, power rectifiers
in military high-rel power supplies.

J, JTX, JTXV 1N5415-1N5420

Band indicates 175" TYP.

cathode end

.040” = .001
1.02mm #.03

BODY B

115" TYP. 145" MAX.
2.9mm 3.68mm < >
e
975" MIN. 300" MAX.
24.8mm 7.62mm
230" MIN.
58.4mm
u
Dimensions in inches.
239 =mm UNITRODE




ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN, JANTX, JANTXV 1N5415 - IN5420

Minimum
Reverse Maximum Maximum
Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
Type PIV @ 50uA Min. Max. 25°C 100°C Time*
J, JTX, JTXV 1N5415 50v 55V 150
J, JTX, JTXV 1N5416 100v 110v 0.6V 1.5V(ok 150
J, JTX, JTXV IN5417 200v 220V ’ SVipk) 1.04A 204A 150
J, JTX, JTXV 1N5418 400V 440v @ 9Adc 150
J, JTX, JTXV IN5419 500V 550V tp = 300us 250
J, JTX, JTXV 1N5420 600V 660V 400
*Measured in circuit Ip =05 A, 1, = 1A, lgec =0.25A.
Typical Reverse Current vs. PIV Typical Forward Current
0001 vs. Forward Voltage
0002 } [ 20K
.0005 _50°C 10K +—
.00321 - 5K 2
.005 — e &E‘ 2K // /|
=~ .01 1 = 1K
3 o2 7 +25 0, Z 500 4
£ 05 u )4
z 3 o 200
d 2 ] 2 100 /
« 1 | | 5—[ A G 00/
=] 5 | 50— NS t‘\? D>
3} 1 = 2 RRWANACYA)
2 +100°C] 10 7
- 1(5) =1 5 [
20 a 2
50 — 2 4 6 8 1 12 16
100 ——— TT50°C T V, — VOLTAGE (V)
2o [T
00 f 1T
1000
150 100 50 0 Maximum Power
% PIV s vs. Lead Temperature
> 2
z 18 B P(mﬂx]:Ti—TL_‘ T
z ROJL 4
O 16 i N
E )
T4 Z {& ?(’o
? 12 &
» 2 S
3 10 _:‘1\}@11\ N
) 3:\\" 75
: . sy \
<, 250 TN TN
Maximum Current vs. Lead Temperature § 2 \\}fl I
7 — T 1 z L =500
a 6 J L=.125 L = Lead Length | 2 % 25 s0 75 10 125 150 175
w /F\ N from Body = T, — LEAD TEMPERATURE (°C)
L2 5iL=2315 N
6 LN
¢z 4 1% N Reverse-Recovery Circuit
we 3(L=.750 50 10 ¢
g3 N A
3 2
¥ N
< 1 D\ —
0 +
35 55 75 95 115 135 155 175 = 25vde GERERSE R
T, — LEAD TEMPERATURE (°C) -=- (APPROX) NOTE2
- NoTlgg o OSCILLOSCOPE +
NOTE1
NOTES:

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

1. Oscilloscope: Rise time < 3ns; input impedance = 504).
2. Pulse Generator: Rise time < 8ns; source impedance 109.
3. Current viewing resistor, non-inductive, coaxial recommended.
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1IN5550-1N5553
JAN, JANTX & JANTXV

RECTIFIERS
Military Approved, 5 Amp,
General Purpose

FEATURES

® Qualified to MIL-S-19500/420A
® Continuous Rating: 5A

® PIV: to 800V

® TX Parts 100% Screened

e Miniature Size

e Controlled Avalanche

DESCRIPTION

This series of military approved rectifiers
is useful in many military applications.
The 100% screening requirements in the
“TX” version combined with the unique
Unitrode construction assures the highest
degree of reliability.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
200V JAN, JANTX & JANTXV 1N5550
400V JAN, JANTX & JANTXV 1N5551
600V JAN, JANTX & JANTXV 1N5552
800V JAN, JANTX & JANTXV 1N5553

Maximum Average D.C. Output Current

@T, =55C

* Non-Repetitive Sinusoidal
Surge Current (8.3ms) ...
Operating Temperature Range
Storage Temperature Range
Thermal Resistance

.. —65°C to +175°C
—65°C to 4200°C
See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

J, JTX, JTXV 1N5550-1N5553

175" TYP. .040” = 001

1.02mm +.03

Band indicates
cathode end

145" MAX.

_{JOS"TYP.
2.7mm

.300” MAX.
7.62mm

2.30" MIN,
58.4mm

.975” MIN.
24.8mm

BODY B

241
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN, JANTX, JANTXV 1N5550-1N5553

FOR 500ns/cm

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064
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Maximum
Minimum Leakage Maximum
Peak Reverse Peak Forward Current Reverse
Type Inverse Breakdown Voltage @P Recovery
Voitage Voltage @ 50¢A Min. | Max. 25°C 100°C Time*
J, JTX, JTXV 1N5550 200V 240V
J, JTX, JTXV 1N5551 400V 460V 0.6V 1.9V
1.04A 75uA 2.0us
J, JTX, JTXV 1N5552 600V 660V Ie = 9A(pk)
(8.3ms)
J, JTX, JTXV 1N5553 800V 830V
*Measured in a test circuit [, =0.5A, 1, = 1.0A, l;.. = 0.25A
i Maximum Power Dissipation
Maximum Current vs. Lead Temperature vs. Lead Temperature
’ [ LI 1215 |.I L ra L I gth o ' N
=. = Lead Len 18— = . P(max) =T. — T, A
8 6 AN f—from Body | @ ~ 16 000 (max) R
[P L=.375 N w2 R
£ 5 2% u o
25 4 ~L N 23 12 <
] v sk 10 L= .250
we 3| L=.750 N S« Pa
o s2 8 L=.375
é =] \ =7 \
o 2 Xw 6 L = .500—]
S ™~ $8 4 — }
< 1 = e S
2 FL=.75
0 0 ]
35 55 75 95 115 135 155 175 25 5 75 100 125 150 175
T, — LEAD TEMPERATURE (°C) T, — LEAD TEMPERATURE (°C)
Forward Current vs.
Reverse Current vs. PIV Forward Voltage
10,0
pe = o 74
.02 —50°C{ 5,000 t -
o 175°C // 25°C
- T £ T
é 1 ] 2,000 100°C / / —50°C
: 1 Lo00 /7
z
Wwos , 25°C_| I 500
£ g /]
3, Il 5 20 777
w w
g Il Pz 100 77 /
w
. >
> 10 ] 75°C_| 3 50 / [ /
X 9 [}
x 20
L Il <
= 50 H
” L~ z 10
w — WAl
200 I1] 125°C | Tos
o NTENN
s 100 50 ! L [L]
i 0 0 025 05 075 10 125 15
% OF PIV V; — FORWARD VOLTAGE (V)
Characteristic Wave Form Reverse-Recovery Circuit
ter 50 Q 10 @
+0.5A AANA~
0A
-~ + PULSE
_0.25A r = 25Vdc GENERATOR
/ —=- (APPROX.) NOTE2
/ - 19
NOTE 3 OSCILLOSCOPE +
NOTE1
—1.0A s Y
b—{ —tem =
SET TIME BASE NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 504.
2. Pulse Generator: Rise time < 8ns; source impedance 10%.
3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS 1N5614, 1IN5616, IN5618,

1N5620,
Standard Recovery, 1 Amp JAN, JANTX & JANTXV
Military Approved
FEATURES DESCRIPTION
® Qualified to MIL-S-19500/427 This series of medium power general
e PIV: to 1000V purpose rectifiers can be used in the
e Controlled Avalanche most demanding military supplies.

Rugged mechanical integrity and tight
electrical parameters make them
particularly useful.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
200V JAN, JANTX & JANTXV 1N5614
400V JAN, JANTX & JANTXV 1N5616
600V JAN, JANTX & JANTXV 1N5618
800V JAN, JANTX & JANTXV 1N5620

Maximum Average D.C. Output Current
@ T, =55C
@ T,=100°C...
Non-Repetitive Sinusoidal
Surge Current (8.3ms) ...
Operating Temperature Range ..
Storage Temperature Range .....
Thermal Resistance 6, @ L =3%" ...

....................... 30A
—65°C to +175°C
—65°C to +4-200°C
38°C/W
See Lead Temperature
Derating Curve

MECHANICAL SPECIFICATIONS

J, JTX, JTXV 1N5614, 1N5616, 1N5618, 1N5620 BODY A

1557 TYP.f 028" =:.001
Band indicates 1" 3.9mm 0.71mm .03

cathode end
055" TYP. 085" MAX.
Tamm (31 ?C} 2.16mm
f / ! 4
085"
TYP.
22mm|
700" MIN. 2507 MAX.
[ 17.8mm T Te3smm T
1.625” MIN.
41.3mm

]
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JAN, JANTX, JANTXV 1N5614, 1N5616, 1IN5618, 1N5620

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Minimum
Reverse Maximum Maximum
Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
Type PIV @ 50uA Min. ] Max. 25°C 100°C Time*
J, JTX, JTXV 1N5614 200V 220V
J, JTX, JTXV 1N5616 400V 440V 0.8 1.3V(pk) 0.54A 25.A 2.0us
J, JTX, JTXV IN5618 600V 660V @3.0A
J, JTX, JTXV 1N5620 800V 880V tp =300,s

*Measured in Circuit 1. = 2A, Iy = 1.0A, lec = YA

Typical Reverse Current vs. PIV
.0001

Forward Voltage .0002 _1503c1,L
vs. Forward Current 0005
- :
K 7 005 AT /
K 01 T25°C
: 1 f < o2 ~
z 1K f '
£ 500 z 0; 1
Z 200 z 2
& 100 Al S 5
Of G, LA -
€ 50 f;[é’ SAS | 100 c A
o Y S @, 2
~N / = |t
| 20 roft [ 5 me——
= 10 10
JERV &, 5 =
2 / / 100 H 150°C
1 / [ 200 |
2 4 6 8 1 12 14 500 |
V. — VOLTAGE (V) 1000150 100 e °
°% PIV
Maximum Current
vs Lead Temperature
Maximum Power Dissipation 4
- vs. Lead Temperature
é 10 T T <
g 9 Prloay™ T2 "
= | 0, z
L8y . )
[ N L = Lead Length | « ”
2¢- « L="%
2 . from Body =) N T4
4 1 © !
o s ] ] o b
@ TGS | ~L = 500" ‘E L= T3 g
EIRE N Y L= .750" E 2 P 2
o 3 © —+ 2
S RESSeN g AN ®
E L= IiOO,-\ TN § L=7% \ LH
g0l Ll & NN %
< 0 -+ 1 ~
S 25 50 75 100 125 150 175 R \ b
T, — LEAD TEMPERATURE (°C) ‘T N T 5
0 0

25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C)
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LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 244 PRINTED IN U.S.A.



1N5615, 1IN5617, 1IN5619
R_E,CTIFIERS JAN, JANTX & JANTXV
Military Approved, Fast Recovery, 1 Amp

FEATURES DESCRIPTION

e Qualified to MIL-S-19500/429 This series of military approved rectifiers is
e PIV: to 600V ' useful in many military applications where
® Controlled Avalanche fast recovery and medium power are

required. The 100% screening requirements
in the “TX" version combined with the
unique Unitrode construction assures the
highest degree of reliability.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
200V JAN, JANTX, JANTXV 1N5615
400V JAN, JANTX, JANTXV 1N5617
600V JAN, JANTX, JANTXV IN5619 )
Maximum Average D.C. Output Current -
@ T,=55C RSOOSR . 1L.0A
Non-Repetitive Sinusoidal
Surge Current (8.3ms) ... ... i 25A

Operating Temperature Range . —65°C to 4175°C
Storage Temperature Range ... .. —65°C to +4-200°C
Thermal Resistance O, .. .. ... ... 38°C/W
See Lead Temperature

Derating Curve

MECHANICAL SPECIFICATIONS

J, JTX, JTXV 1N5615, 1IN5617, 1N5619 BODY A

155" TP | 028" =.001
Band indicates 39mm 071mm =.03
cathode end ™ ——_—1_—‘_
055" TYP 085" MAX.
A I — 31 T 2lemm
.
! 085" o 0
TYP
22mm
700" MIN 250" MAX
=17 8mm T 6.35mm

1.625" MIN
41.3mm

L

245 =m UNITRODE



JAN, JANTX, JANTXV 1N5615, 1IN5617, IN5619
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Minimum
Reverse Maximum Maximum
Breakdown Forward Reverse Reverse Capacitance
Voltage Voltage Current Recovery @ Vg =12v
Type PIV @ 50uA Min. | Max. 25°C 100°C Time* f = 1MHz
J, JTX, JTXV 1IN5615 200V 220V 0.8V 1.6V (pk) 0.5uA 254A 150ns 45pf
J, JTX, JTXV IN5617 400V 440V @ 3.0 Adc 150ns 35pf
tp = 300us
J, JTX, JTXV IN5619 600V 660V P “ 250ns 25pf
*Measured in Circuit Ip = 12A, I, = 1A, Iyee = %A
Maximum Current vs Lead Temperature Typical Reverse Current vs. PIV
4 .0001
.0002 —‘solc a
- .0005
< .001
5 02 ——
w 005 =
g3 L= ~ o +25°c /]
8 \-— 8’ —+ 4 i .02 A 4
a t - £ _ .05 s
w +3 9 g%l -
o ﬁ x 3 .2 -
8 2 —lL 2 x § L .5 N
W -
& \ © | ; +100°Cc_L/]
w L= %" b [ P |+
< \ . B e
S 1 \ \ 4 E 21g H
‘>( ~ \ 1, a3 s L L
I ' 00— T 150°C—
< 200 [p 1
200 T
0 0 1000
150 100 50 0
25 50 75 100 125 150 175 % PIV
T, — LEAD TEMPERATURE (°C)
Forward Voltage
. vs. Forward Current
Maximum Power 10K
~ vs. Lead Temperature K ]
\;, 10 b T T Tr
g 9 e = T =T _| = 2K > 7
E s | Oy | T K 7
< { LI = 500 ,
[ N L = Lead Length | -
@ 9 from Body Z 200 4
a 6 ( Y | | £ 100
5 N — o 2 50
B, b= 3 )
g I /‘ L=.750" | 20
a 3 = 10
Z 5 %)\ [~ < 5 4 OQ00, £<Q xS}
He———Ga 4
ES L1 S y i
2 25 50 75 100 125 150 175 2 4 6 8 1 12 14 16
T, — LEAD TEMPERATURE (°C) V, — VOLTAGE(V)

Reverse-Recovery Circuit

50 Q 10 ¢
—AAN—

PULSE
= 2B vdc GENERATOR
= (APPROX. o
- 10
NOTE3 0SCILLOSCOPE +

NOTE1

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 509.

2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS

High Efficiency, ESP, 2.5 Amp to 20 Amp

FEATURES

® Exceptional Efficiency

® Low Forward Voltage

® Extremely Fast Reverse Recovery Time
e Extremely Fast Forward Recovery Time
e High Surge

® Small Size

® Rugged, High Current Termination

® Radiation Tolerant

ABSOLUTE MAXIMUM RATINGS

1N5802-1N5806
1N5807-1N5811
1N5812-1N5816

DESCRIPTION

This series of High Efficiency Power
Rectifiers allows circuit designers to
design high current, high frequency sup-
plies to 500 kHz with very low diode losses.
The high forward surge capability makes
these devices useful in protective circuits.

2.5 Amp 6 Amp 20 Amp
Peak Inverse Voltage Series Series Series

50V 1N5802 1IN5807 1IN5812

75V 1N5803 1N5808 1N5813

100V 1IN5804 1IN5809 1N5814

125V 1N5805 1N5810 1N5815

150V 1N5806 IN5811 1N5816
. 2.5 AMP 6.0 AMP 20 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES

@T, =75C, L=%""

@ Tc = 100°C
Non-Repetitive Sinusoidal

Surge Current (8.3ms) ...
Operating and Storage Temperature Range ..
Thermal Resistance 25A and 6A Series [ .....See Lead Temperature Derating Curve ...
20/ SEIIES ...t e e e 3.0°C/W

MECHANICAL SPECIFICATIONS

1N5802-1N5806 BODY A
155" TYP._ | 028" 001
Band indicates 3.9mm 0.71mm =.03
l cathode end ; "
085" TYP. 085" MAX.
Camm (3] [ 3T Ziemm
i . ﬁS
085"
iﬂvp,»’
2.2mm
700" MIN 250" MAX
[T 17.8mm 7T 6.35mm
1.625” MIN.
413mm
Typical Weight — 0.22 grams
1N5807-1N5811 BODY B f
Band indicates__ |, 175" TYP. | 040" = .001
cathode end 4.4mm 1.02mm +.03
¥
115" TYP. D 145" MAX.
2.9mm 3.68mm
l =
T
__|1o57TvP.
| 27mm
| 975" MmN .300" MAX.
T 248mm 7.62mm’
2.30" MIN.
58.4mm
Typical Weight — 0.75 grams
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MECHANICAL SPECIFICATIONS

1N5802-1N5806 1N5807-1N5811 1N5812-1N5816

Dimensions in inches.

.800
)._ ots |, 405
X 405
078 437 Max.
Max.
(unthreaded)| ' T
| _ ¢ 424
Max.
i
#10-32

UNF.2A 066 Min. Dia

1N5812-1N5816 DO-4

.250
Max.

Part Identification: Type number printed on metal case.

Polarity: Cathode to stud end
Max. Weight: 7.0 Grams

Installation Precautions: Maximum unlubricated stud torque:

10 inch pounds
Thermal Resistance: 3.0°C/W

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum Leakage Typical Forward
Forward Current Maximum Reverse Typical Forward Recovery Typical Junction
Type PIV Voltage @ PIvV Recovery Time Recovery Time Voltage Capacitance
Drop* 25°C 100°C Tey Toy Dpee @ 1A Recover to 1V @ 1A tr = 8ns @ —10v

1N5802 50V

1N5803 75V

1IN5804 100V 875@ 1A 1A 50uA | 25ns, 0.5A-0.5A-0.05A 15ns 1.5v 15pf

1N5805 125v

1N5806 150V

1N5807 50v

1N5808 75V

1N5809 100V 875@ 4A S5uA 150A 30ns, 1.0-1.0-0.1A 15ns 15v 45pf

1IN5810 125v

1IN5811 150V

1IN5812 50v

1N5813 75V

1N5814 100v 900 @ 10A | 10.A 750uA 35ns, 1.0-1.0-0.1A 15ns 1.5v 200pf

1N5815 125v

1N5816 150V

*Pulse width = 250ms
Output Current vs. Lead Temp. Output Current vs. Case Temp. Output Current vs. Lead Temp.
20 . 12 . :
6 | 25AMPsERIES [ 20 AMP SERIES ~ §AMP SERIES | 12
< L = Lead Length < < 1 1
= | < L = Lead Length
’é s from Body 5 % 10 TN from Body 1 10
x 6 W o1g 3
3 v £ \ @ \ -
3 15 2 5 y 3 s 183
O 4 [ Z O 2 z
a = ul o m
w | 4 2 8 w 6
£ - L, < o .
53 = 3. g0 5 6 f A e
= o o
‘&’ \ E-I- ‘&J \ '&' L=%" \\ + 4 "_‘_
g 2 e 2 g w o 4 L, G
< o g < N 3 8
4 4
w T s W N H 2
> >
<1 F 1 z < 2 N
} Y | . ]’
~ 0 o o - o \ .
25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
0 100 125 150 175

T, — LEAD TEMPERATURE (°C)
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Typical Forward Current
vs. Forward Voltage

1N5802-1N5806

Typical Forward Current
vs. Forward Voltage

100

1N5807-1N5811  1N5812-1N5816

Typical Forward Current
vs. Forward Voltage

10 100
o | 25 AMP SERIES Y78 6 AMP SERIES 70 AMP SERIES Z
7y, 50 T 50
2l
: 2 /'//4/ 2 / /6 /|
! 7 10 r/r// 10 #
5 A4 s /
< / ~ Y V -~ 5
= < <
L2 A = <
5 : 2 s
4 1 uw / w
g oo To] & 1 o
o 05 S ic ? 2 5 / % 1 o Jo o o
| ]* * o (I A A3 1 o VSV G
- | Vs S [ [8 [ S m T
02 =2 bl 380 B . / 7
01 I ) 7 2 /[ /
[ 1A/l A ar
05
002 ™ !
001 J
01 02
1 2 34 56 7 8 910111213 / l
V, — VOLTAGE (V) 1 2 3 4 5 6 7 8 9 10111213 01
V, — VOLTAGE (V) 123 45 6 7 8 9101112131415 VI
V, — VOLTAGE (V)
Typical Reverse Current
Typical Reverse Current Typical Reverse Current vs. Voltage
vs. Voltage vs. Voltage o
o 0 20 AMP SERIES
: 25 AMP SERIES g; LA 1 | €aMP SERIES : 7
» T
T=-50°C 1=—50¢C T=—50C
] 1
01 1 2
2 = [
z o = e z
< < L~ 2
3, 1 3, z
= [ T=25"C Z 2
i s & / T=425¢C
g g L ]
3 3 3 1] 3.
1 10 [
| 4 [ 2 L ] LR /1
- |~ =
L_..f// e T=475°C —
5 1 T=475C
= +
0 T=475 100 P 100
]
‘ r/ 200 - 200
| Tl
50 T=4125 ¢ L 1 (* Tise T= 4125 C/L/
100 T 1T 1000 1000
130120110 100 90 80 70 60 50 40 30 20 10 0 130120110 100 90 80 70 60 50 40 30 20 10 O 125 100 7% 50 2 0

o
VOLTAGE IN % OF PIV VOLTAGE IN % OF PIV VOLTAGE IN % OF PIV
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1N5802-1N5806  1N5807-1N5811  1N5812-1N5816

Reverse-Recovery Time Circuit Characteristic Waveform
— t- —
+ imA u.T N\
Constant current PULSE | \ |
supply for GENERATOR f REC
Ie; 4 for Ig; l l
High Z, 10 Low Z., Fast t T o 7
NI OSCILLOSCOPE + T
(coaxial) IR
NOTES: - SET TIME BASE T
1. Oscilloscope: Rise time < 3 ns; input impedance = 50 . FOR 5 NS/CM

2. Pulse Generator: Rise time < 8 ns; source impedance 10 {.

s

Forward Pulse Current vs. Duration Muitiple Surge Current vs. Duration
10,000 100
el S g B S
64 ’?/Es o Squa;e P':Jlse’gunent vsP .
3 SER/ES uration for Non-Repetitive Pulse g \
2 100 % 4
¥ 50 \‘ 2‘5'4 Sg ! ]\ : 60
& R/Ei‘ + - L ] \ T. MOUNT
o @Length = %"
e \\ \\ a 40
@ 100 P s T~
g ® T 2 ™
™~ Printed Circuit
10
5 5 50 5
Tus lus 0us 100us ims 10ms 12 5 10 20 50 100 200 500 1000
PULSE DURATION CYCLES AT 60 Hz SINE WAVE

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 250 PRINTED IN U.S.A.



RECTIFIERS
Military Approved, High Efficiency,
2.5 Amp and 6.0 Amp

FEATURES

® Qualified to MIL-S-19500/477
® PIV: to 150V

e |ow Forward Voltage

ABSOLUTE MAXIMUM RATINGS

1N5802, 1IN5804, 1N5806,
1N5807, 1N5809, IN5811
JAN, JANTX & JANTXV

DESCRIPTION

This series of high efficiency power
rectifiers are particularly applicable

to switching regulator power supplies
where extremely fast switching and low
forward losses are most important.

6.A Series

Peak Inverse Voltage 2.5A Series
50v JAN, JANTX & JANTXV 1N5802
100V JAN, JANTX & JANTXV 1N5804
150V JAN, JANTX & JANTXV 1N5806

JAN, JANTX & JANTXV 1N5807
JAN, JANTX & JANTXV 1N5809
JAN, JANTX & JANTXV 1N5811

Maximum Average D.C. Output Current

@ T, = 75°C, L= 38" e

@T, =55°C ...
Non-Repetitive Sinusoidal

Surge Current (8.3ms)..............
Operating Temperature Range ...
Storage Temperature Range ...
Thermal Resistance, 6, @L =34" ...

MECHANICAL SPECIFICATIONS

2.5A SERIES 6A SERIES
2.5A. 6.0A
LOA 3.0A
C3BA 125A

...—65°C to +175°C....
e —65°C to 4-200°C
..59°C/W  355°C/W..
See lead temperature derating curve

.040” = 001
1.02mm =.03

Band indicates
cathode end

175" TYP.
4.4mm

145" MAX.
3.68mm

115" TYP.
2.9mm

105" TYP.|
2.7mm

-300” MAX.
7.62mm

2.30” MIN.
58.4mm

975" MIN.
24.8mm

Dimensions in inches.

J, JTX, JTXV 1N5802-1N5806 BODY A
155" TYP. | .028" =.001
Band indicates ;“ 3.9mm 0.71mm %.03
cathode end —
i | — ‘ °§§;ﬁf$"
f Fosi‘ 4{ ' ‘
TYP.
2.2mm
[,_700" MIN._,} 12507 MAX.
17.8mm T 6.35mm
1.625” MIN.
41.3mm |
Dimensions in inches.
J, JTX, JTXV *N5807-1N5811 BODY B f
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J, JTX & JTXV 1N5802-1N5806

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

J, JTX & JTXV 1N5807-1N5811

Minimum Maximum
Breakdown Reverse Current Maximum
Type PIV Voltage Forward Voltage @ PIV Reverse
@ 100uA @ 25°C @ 100°C 25°C 100°C Recovery Time
J, JTX, JTXV
1N5807 Sov sov 875V Max. 30ns
J, JTX, JTXV @ 4A (pk) .8V Max. I =1y = 1.0A
1N5809 100v 1ov 25V Max. | @Ak | A | WAL Toa
ih%imv 150V 160V @ 6A (pk) di/dt = 100A/us min.
J, JTX, JTXV
1N5802 Sov bov 875V Max. %ns
J, JTX, JTXV @ 1A (pk) .8V Max. le =1, =05A
1N5804 loov Lov IVMax. | @lapk | A S0uA = 00sA
il,’\‘Js'I;é,sJTXV 150V 160V @ 2.5A (pk) di/dt = 65A/us min.
Output Current vs. Lead Temperature Output Current vs. Lead Temperature iﬁiﬁgé }Z?igi
1N5807-5811 1N5802-5806 _ 1N5811 1N5806
2 T 1 gor—
= L = Lead Length _| Z 18 —
L "1:“«; :;;vg‘h__ 6 o Bo;'; % s .000
S e RS
2’ 8 2 [TL=2505 .
8 NG \ ; L=t § 1: \‘\[ a8
g \L\= * £ oo 2 6 I 36
z § = —— Y 24
£ s \ B 2, [femas [ 12
3 s 3 (=% % T =150 =375 -
T AN N 3 S =0 25 5 75 100 125 150 175
-, L= %" \ 5| . oW \ *MAX. LEAD TEMPERATURE (°C)
\ \\ = FE *Maximum lead temperature in °C (T)) at point “L" from
N body. (For maximum operating junction temperature of
) \ 175°C with equal two-lead conditions.)
\ ‘ SN
0
s s 75 1w 15 150 115 % % 75 10 125 150 155
T, — LEAD TEMPERATURE (°C) Tu— LEAD TEMPERATURE (°C)
Reverse-Recovery Circuit Characteristic Waveform
—ﬁ t, f—
+ D.U. T. \
Constant current PULSE I laec
supply for GENERATOR l l
Isy for Ig; (o] y
High Z, 19 Low Z,, Fast t T \ T
NOTE3 OSCILLOSCOPE + \r 1 Iy
= SET TIME BASE T
= FOR 5 NS/CM
NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 500.
2. Pulse Generator: Rise time < 8ns; source impedance 109.
3. Current viewing resistor, non-inductive, coaxial recommended.
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JAN & JANTX 1IN5802-1N5806 ~ JAN & JANTX 1N5807-1N5811

Typical Forward Current vs. Forward Voltage Typical Reverse Current vs. Voltage
JAN & JANTX 1N5807-5811 JAN & JANTX 1N5807-5811
100 .01
50 02 T = —50°C
T P
20 //(/,
"/ / 1 n
10 4 2
T=+25C | L—
5
. 4 1]
: [/ g
£ o2 s 1
z =
2 / / s
g 1 RS & P
0
T oy i3 7 3 © T = +75°C L
- l“ |t H/
2 = 20
avina f
1
05 / / / 100 T=+125C| | 4+
200 1 :
v il ’
o1 / 1000 - ‘
1.2 3 .4 5 6 7.8 9 1 111213 120 10090 80 70 60 50 40 30 20 -10. 0 i
V. — VOLTAGE (V) VOLTAGE IN % OF PIV
Typical Forward Current vs. Forward Voltage Typical Reverse Current vs. Voltage
JAN & JANTX 1N5802-5806 JAN & JANTX 1N5802-5806
10 = 001
s /,f¢ / /J/{:H—SOJC
2
.01
1 /,
5 4
- .05
: 771 " e L
2 S
z o Jo [ollo [ 1
] Q8O /S z 1
g 1 3 §7/§’Tf‘ ¥ e
=3 VA @
© s 55
|- / / ‘}’ 1
- o //
02 / T=475C | |41
——11
.01 ] [ 5 —
005 10
"4
.002 1 = e L+
50 t
001 s Jl_ﬁf

1 2 345 6 .7 8.9 1111213 100

V, — VOLTAGE (V) 120 100 90 80 70 60 50 40 30 20 10 0

VOLTAGE IN % OF PIV
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RECTIFIERS
Military Approved

High Efficiency, 20 Amp

FEATURES

® Qualified to MIL-S-19500/478

e Exceptional Efficiency

e Mechanically Rugged

® L ow Thermal Resistance

e JAN, JANTX and JANTXV Available

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
50v JAN, JANTX, JANTXV 1N5812
100V JAN, JANTX, JANTXV, IN5814
150V JAN, JANTX, JANTXV IN5816

Maximum Average D.C. Output Current
@ Tc=100°C ...
@ Ta=55°C
Non-Repetitive Sinusoidal
Surge Current @ 8.3mSec ...
Thermal Resistance, Junction to Case ... .. 1.5°C/W
Operating Junction Temperature . . —65°C to +4175°C
Storage Ambient Temperature . —65°C to +4200°C

MECHANICAL SPECIFICATIONS

1N5812, IN5814, 1N5816
JAN, JANTX & JANTXV

DESCRIPTION

This series is suited for use as a power
rectifier in switching regulator and high
frequency inverter/converter and other
appropriate equipment circuits where low
voltage drop and fast recovery times are
important.

J, JTX, JTXV 1N5812, 1N5814, 1N5816

+.010
430

’{/?00
ax.
~.015 405
-~ oD —f
078 437 Max.
Max.
(unthreaded)
T
P el .424
Max.
by

#10-32 250
UNF-2A .060 Min Dia Max.

DO-4

Notes:

1. Polarity is cathode-to-stud.

2. All metal surfaces tin plated.

3. Maximum unlubricated stud torque: 15 inch pounds.
4. Angular orientation of terminal is undefined.
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1 — MAXIMUM CURRENT (A)

JAN, JANTX, JANTXV 1N5812, 1N5814, 1N5816
ELECTRICAL SPECIFICATIONS (at 25°C unless noted) ‘

Maximum
Minimum Leakage
Peak Reverse Peak Forward Current
Type Inverse Breakdown Voltage @ PIV
Voltage Voltage @ 100:A @ 10Apk @ 20Apk 25°C 100°C
J, JTX, JTXV 1N5812 50V 60V
.86V 95v
J, JTX, JTXV 1IN5814 100V 110V ' 10zA 7501A
i MAX. MAX. “ “
J, JTX, JTXV 1IN5816 150V 160V
Maximum Maximum
Forward Forward Maximum
Maximum Reverse Recovery Recovery Junction
Recovery Time @ Time Voltage Capacitance
Ie, I8, Irec @ 1A Recovery to 1V @ 1A tr = 8nsec @ —1o0v
3I5nsec 1.0A —1.0A —0.1A 15nsec 2.2V 300pf
Output Current Typical Forward Current Typical Reverse Current
vs. Case Temperature vs. Forward Voltage vs. Reverse Voltage
2 100 .001
g7 002
50 P | AT
2 '°‘;"; T,=125C
z
15
gw / E .02
E 5 =
z Z .05
3 @ 1
g 2 s R
o < o
o 3 gaal 5 EE=g)
2 <18 /o 2 3 — /
205 A7 o S T, = +100°C
] Y7 g 2 e /
@ — o
| 02 i [ [ - T T, = +125°C | 1
5 =01 / =
/ / 10 T, = +150°C
0.05 20
0.02 / j 50
0 001 / 130120 110100 90 80 70 60 50 40 30 20 10 0
0 100 125 150 175 01 23 45 6 7 8 9 101112131415 Vi — REVERSE VOLTAGE (% OF PIV)
CASE TEMPERATURE (°C) V¢ — VOLTAGE (V)
Reverse-Recovery Time Test Circuit Characteristic Waveform
At
A
+ ¥ D.UT.
Constant current PULSE I =1A \
supply for GENERATOR lrec = 1A
i ) for I | !
High Z, 10 Low Z,, Fast t, Fo e T
N.L +
|
(coaxiah) 0SCILLOSCOPE J \\ ' I = 1A
NOTES: SET TIME BASE T
1. Oscilloscope: Rise time < 3 ns; input impedance = 50 Q. FOR 5 NS/CM
2. Pulse Generator: Rise time < 8 ns; source impedance 10 .
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POWER SCHOTTKY RECTIFIERS Nevoe
25A, 30 and 40V

FEATURES DESCRIPTION

® Very Low Forward Drop Unitrode’s series of Schottky barrier power rectifiers is ideally suited for output

® |ow Recovered Charge rectifiers and catch diodes in low voltage power supplies. The Unitrode high

® Rugged Package Design (DO-4) conductivity design, using a heavy copper top post and 4 point crimp, ensures cool
L]

High Efficiency for Low Voltage Supplies  thermal operation and low dynamic impedance. Rugged design absorbs stress that
can damage glass-to-metal seal during installation and use.

ABSOLUTE MAXIMUM RATINGS (Tcase = 25°C) 1N6095 IN6096
Working Peak Reverse Voltage, Vawm . .. ..o B0V 40V
DC Blocking Voltage, ViR « - v v vt e B0V e 40V
Repetitive Peak Reverse Voltage, VRam -+« v vvviee e B0V 40V
Non-repetitive Peak Reverse Voltage, Vasm . -« - - . . - PR 36V 48V
Average Rectified Forward CUeNt, lo . ..o vv ittt e e e e 26A(T,=70°C) ............
10A (T, = 105°C)
Non-repetitive Peak Surge Current (8.3 MS), lrgm « v« ot vvvvev e 400A ...l
Operating and Storage Temperature RaNgE, T, Tatg «  « « v v v v vt et e e e e —65t0+165°C ............
Peak Operating Junction TemMPerature, Tipu - -« « v v e netenee e e e e +150°C ...
Thermal Resistance Junction to Case, Royc - ...t v veninei e 2°C/WMax. ............
MECHANICAL SPECIFICATIONS
IN6095, IN6096 DO-4

D ins. mm

A [.078 MAX. 1.98 MAX.

B 7 B [.437 = .015 11.10 =0.38
A ] C |.405 MAX. 10.29 MAX.
T D 800 MAX. 20.32 MAX.

- = G - E [.430 = .010 10.92 = 0.25
1 F | 250 MAX. 6.35 MAX.
3&2322‘\ H G |.424 MAX. 10.77 MAX.

H |.066 MIN. DIA. 1.68 MIN. DIA|

Notes:

1. Cathode is stud.

2. Maximum unlubricated stud torque: 10 inch pounds.
3. Angular Orientation of terminal is undefined.

U]
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IN6095  1IN6096

ELECTRICAL CHARACTERISTICS (T as:=25°C)

Ch isti Symbol Both Types Units Conditions
Maximum Instantaneous ir 250 mA Vg = Rated
Reverse Current Te=125°C

Pulse Width = 300uS
Duty Cycle < 2 percent

Maximum Reverse Current Ia 250 mA Vg = Rated, T¢ = 125°C
Maximum Instantaneous Vem 0.86 v I =78.5A
Forward Voltage Te=70°C
Vewm 0.60 v Il = 10A
Pulse Width 300uS
Duty Cycle < 2 percent
Capacitance C, 6000 pF Vg = 1.0V
Typical Instantaneous I vs V¢ Typical Instantaneous Ig vs Vg
100 200
1]
90 [l 100 = > =
—E IN6095
T, = +125°C — =
. y +J| II 50 [T, = +125C = ~
T,= +25°C 11/ 75T IN6096
7 = II ] 20 p e v
T,= -65°C V
60 / 10 7’/
iV b
50 | 5
-|=‘4o H ) yAayid
Y i 2 We0o5 |~ 1/ //
o / ya o T = +25°01‘) D
20 / 05 yAW.4
/17 /l IN6096
o 7/ o 7 T,= +25C
/ .
o (A 0.1
0 0.2 0.4 0.6 08 1.0 0 5 10 15 20 25 30 35 40 45 50
Ve — VOLTS Vq — VOLTS
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POWER SCHOTTKY RECTIFIERS 1Neoos
50 Amp, 30and 40 Volts

FEATURES DESCRIPTION

® Very Low Forward Drop Unitrode’s series of Schottky barrier power rectifiers is ideally suited for output

® Low Recovered Charge rectifiers and catch diodes in low voltage power supplies. The Unitrode high

® Rugged Package Design (DO-5) conductivity design, using a heavy copper top post and 4 point crimp, ensures cool
® Low Thermal Resistance thermal operation and low dynamic impedance. Rugged design absorbs stress that
® High Surge Current can damage glass-to-metal seal during installation and use.

ABSOLUTE MAXIMUM RATINGS

1N60s8
Working Peak Reverse Voltage, Vgy - O ... 4oV
DC Blocking Voltage, Vg ..cccccoovvvvvvoicanniennn, B ... 40V
Repetitive Peak Reverse Voltage, Vpgpy oo, e OV
Non-repetitive Peak Reverse Voltage, Vggy oo e 38V i, ... 48v

Average Rectified Forward Current, lg ... e e 50Av("‘|'c =70°C) .
20A (T = 105°C)
Non-repetitive Peak Surge Current (8.3 MS), Teg ooovvvvoririeiiiniciii e e e G00A

Operating and Storage Temperature Range, T, Ts,g . . —65to +175°C.

Peak Operating Junction Temperature, T“pk, . +175°C .. ..
Thermal Resistance Junction to Case, Rgyc oo 1°C/WMax. ... .
ELECTRICAL CHARACTERISTICS (T, = 25°C)
Characteristic Symbol Both Types Units Conditions
Maximum Instantaneous Irrm 250 mA Vg = Rated,
Reverse Current Te =125°C

Pulse Width = 300us,
Duty Cycle << 2 percent

Maximum Reverse Current I 250 mA Vi = Rated, T = 105°C
Maximum Instantaneous Vem 0.86 v lp = 157A
Forward Voltage Te=70°C

Vem 0.60 v le = 10A

Pulse Width 300xs
Duty Cycle < 2 percent

Capacitance C, 7000 pF Ve = 1.0V

MECHANICAL SPECIFICATIONS

1N6097, 1N6098 DO-5
ins. mm
A [ 225 - 005 '572-013
NOTE F B | 060 MIN 152 MIN
C | 156 - 020 396- 051
D 156 MIN FLAT 3 96 MIN. FLAT
E | 667 DIA MAX_ | 1694 DIA MAX
F 090 MAX. 2.29 MAX
G| 677 - 010 17.20 - 025
H H [ 375 MAX 9.53 MAX
ta - 28 J | 140 MIN DIA 3.56 MIN_DIA
UNF - 24 K_|1 000 MAX 25 40 MAX
G L 450 MAX 11 43 MAX
M| 438 - 015 1113-038
N | 078 MAX 1 98 MAX

Notes:

1. Cathode is stud.

2. Maximum unlubricated stud torque: 30 inch pounds.
3. Angular orientation of terminal is undefined.

4. Maximum tension (90°) anode terminal 15 pounds for 30 seconds. M
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1N6097, 1N6098

Typical Forward Current Typical Reverse Current
vs Forward Voltage vs Reverse Voltage
] I l [ I I 0.01
oo | ole 0.02
200 ) \'”/\"’7"33 % 25¢
150 7’ 0.05 ]
100 £/ z
yAW4 v 4 < 01 S
L’ y 4 _E, / 125C
A7 A = 02 e ,/
g i/ z //
= 7 © 05 v
z A =
[ 11/ Y 5 y
20 w1 v A 150C
w2 e L
I 10 Yy z /] L~
— L L L [+4
Ty 1 ;S LA
5 / [ < 10 / / P
I - A
I/ [ ] 20 //'/
L -
1A 100
02 03 04 05 06 07 08 09 10 L1 100 90 80 70 60 50 40 30 20 10 0
V, — VOLTAGE (V) Vg — REVERSE VOLTAGE (% OF Viy)

MECHANICAL SPECIFICATIONS

FLEXIBLE TOP LEAD (OPTIONAL) 1N6097, 1N6098 DO-5 with Flexible Lead
Add an “F"” Suffix to Part Number.

Standard JEDEC |
DO-5 Package R
ins. mm
M | 1.500 = .100  [38.10 = 2.54
N [ 475 250 12.07 = 6.35
P | 425 = 025 10.80 = 0.64
Q | 678 = 320 17.22= 8.13
R | 205+ .005DIA. | 5.21+ 0.13 DIA.
S [T075= 010 191025 |
T [ IMIN 2.54 MIN.

Note: Consult Factory for Non-standard Lead Lengths.
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POWER SCHOTTKY RECTIFIERS SD41
60A Pk, 45V

FEATURES :

e Very Low Forward Drop DESCRIPTION

® | ow Recovered Charge The SD41 has a Schottky barrier junction
® Rugged Package Design (DO-4) and is ideally suited for output rectifiers
e High Efficiency for Low Voltage Supplies and catch diodes in low voltage power

supplies. The Unitrode high conductivity
design, using a heavy copper top post and
a 4 point crimp, ensures cool terminal
operation and low dynamic impedance.
Rugged design absorbs stress that can
damage glass-to-metal seal during instal-
lation and use.

ABSOLUTE MAXIMUM RATINGS (Tcase = 25°C)

Working Peak Reverse VOItage Vawm v venreremnieriiiiiiieerii e 45V*
DC Blocking Voltage, Vg .....cccvvvnee.e. .. 45V*
Average Rectified Forward Current, lo ........ooviiiiiiiiiiiiini e, 30A
Peak Repetitive Forward

Current (Rated Vg, Square Wave, 20 KHz,

50 percent DUtY CYCIE), Tram «vvvverevnernetiiii ettt 60A
Non-repetitive Peak

SUrge Current (8.3 MS), Trgm «vvevvrniirnriiteeiiiee e e 600 A

Storage Temperature Range, Tqig -oovvnn... ... =55°Cto +165°C
Junction Operating Temperature Range, T; . ... =55°Cto +150°C
Thermal Resistance, Junction to Case, RO c.......cooovvveeiiiiriiiiiiieiiiieiieeiins 2.0°C/W

*See curve of Vrmax) Rating vs Case Temperature

MECHANICAL SPECIFICATIONS

SD41 DO-4
D ins. mm

A |.078 MAX. 1.98 MAX.

A rB - C ‘T B [ 437 = 015 1110038
C |.405 MAX. 10.29 MAX.
D [.800 MAX. 20.32 MAX.

- E [ 430 = 010 10.92 = 0.25
F [.250 MAX. 6.35 MAX.
Jpl‘g% H G |.424 MAX. 10.77 MAX.

H |.066 MIN. DIA. 1.68 MIN. DIA|

Notes:

1. Cathode is stud.

2. Ali metal surfaces tin plated.

3. Maximum unlubricated stud torque: 10inch pounds
4. Angular orientation of terminal is undefined.

U]
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SD41

ELECTRICAL CHARACTERISTICS (Tgase = 25°C)

Characteristic Symbol Limit Units Conditions
Maximum Instantaneous in 125 mA Vg = 35V
Reverse Current T.=125°C

Pulse Width = 400uS
Duty Cycle = 1 percent

Maximum Instantaneous Vg 0.55 \’ ir = 30A

Forward Voltage T. = 125°C
Pulse Width = 300uS

Duty Cycle = 1 percent
Capacitance C, 2000 pF Vg = 5.0V
Voltage Rate of Change dv/dt 700 v/uS vg = 35V

Typical Reverse

Taumerion = Characteristics
100 / 300 —
/ 200
/, P
50 /
100
/ 7 \@ch /
50
20 / . »
< / < / O / /
1 / E o NS /
) | 2
. 10 = // ko / 4
& / TS 10 L
—~ o :,j / / ]
5 w
75°C o ! / 5
5 S
A
l e
o L
’ 2 L/ X W&
I V4 / /
: 1 A
oo 0 oz 0 5 10 1520 2530 35 40 45
Ve — VOLTS
Vg — VOLTS
VR (max) Rating versus
Case Temperature
45
40 \1\\\
\\
~ 30
s
|
o
>
20
10
0
-50 0 25 75 125 150

TEMPERATURE (°C)
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POWER SCHOTTKY RECTIFIERS

120 Amp Pk, 45V

FEATURES

e Very Low Forward Drop

® Low Recovered Charge

® Rugged Package Design (DO-5)

e High Efficiency for Low Voltage Supplies
® Available with Flexible Top Lead

ABSOLUTE MAXIMUM RATINGS (T, = 25°C)

Working Peak Reverse Voltage, Viwm
DC Blocking Voltage, Vi
Peak Repetitive Forward

Current (Rated V;, Square Wave, 20 KHz,

50 percent Duty CYCle), legpg oooverrreoiioeieiccccccc s

Non-repetitive Peak

Surge Current (8.3 mS), lggy -
Storage Temperature Range, Ts,g
Junction Operating Temperature Range, T;
Thermal Resistance, Junction-to-Case, Rg,c ...

*See curve of Vaumax) Rating vs Case Temperature

MECHANICAL SPECIFICATIONS

SD51

DESCRIPTION

The SD51 has a Schottky barrier
junction and is ideally suited for out-
put rectifiers and catch diodes in low
voltage power supplies. The Unitrode
high conductivity design, using a heavy
copper top post and a 4 point crimp,
ensures cool terminal operation and
low dynamic impedance. Rugged
design absorbs stress that can damage
glass-to-metal seal during installation
and use.

SD51 DO-5
kC ins. mm
“D SEE NOTE 1 F | A| 225=.008 572%0.13
B _‘] B | .060 MIN. 1.52 MIN.
I C | 156 = .020 3.96 = 0.51
D | .156 MIN. FLAT 3.96 MIN. FLAT
A l i E | .667 DIA. MAX. 16.94 DIA. MAX.
= X E | F | .090 MAX_ 2.29 MAX.
L G | 677 =010 17.20 = 0.25
y H H | 375 MAX. 9.53 MAX.
va-28 N J L L J 7| .140MIN. DIA. | 3.56 MIN. DIA.
UNF - 2A K_[1.000 MAX. 25.40 MAX
M K —i J G (L[ 450 MAX 11,43 MAX.
M| 438 = .015 11,13+ 0.38
N | 078 MAX. 1.98 MAX.
Notes:
1. Cathode is stud.
2. All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 30 inch pounds (35 kg. cm).
4. Angular orientation of terminal is undefined.
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Vg — BLOCKING VOLTAGE (V)

ELECTRICAL CHARACTERISTICS (T, ; = 25°C)

SD51

Characteristic Symbol Limit Units Conditions
Maximum Instantaneous i 200 mA Vg = 35V
Reverse Current T, = 125°C
Pulse Width = 400.S
Duty Cycle = 1 percent
Maximum Instantaneous Ve 0.60 Vv ir = 60A
Forward Voltage T, =125°C
. - Pulse Width = 3004S
Flexible Top Lead Option H“
P P Ve 0.65 v Duty Cycle = 1 percent
Maximum Capacitance [oN 4000 pF Ve = 5.0V
Maximum Voltage _
Rate of Change dv/dt 700 V/uS Vg = 35V
Vrmay Rating vs Typical Forward Current Typical Reverse Current
Case Temperature vs Forward Voltage vs Voltage
200 1
150 Vi
a5 100 / 2
V4
. VAW 4 va —_
40 <
\ 50 E
NS z awi 'L 5 5 —]—-55°C—
< ] zsccE
30 E 20 / / f g 10 75c—
@ o
[:4
3 10 / / ! 8 5 P / I
| Py ioy =S amny = w /] To=150°C
20 = \/ BINY Wy M o Y y
5 "7 b [ 1
o | 50 1[ 7 /7 yd
= > 4 - 4 y 4
10 2 100 A
! 1 I 200
o 02 03 04 05 06 07 08 09 1.0 1.1 45 40 30 20 10 0
50 0 25 75 125 150 V, — VOLTAGE (V) V, — VOLTAGE (V)
CASE TEMPERATURE (°C)
MECHANICAL SPECIFICATIONS
FLEXIBLE TOP LEAD (OPTIONAL) SDS51F DO-5 with Flexible Lead
Add an “F"” Suffix to Part Number.
Standard JEDEC N
DO-5 Package J R -
M ins. mm
Ir ‘.‘ M | 1.500 = .100 38.10 £ 2.54
T N | .475 + 250 12.07 = 6.35
-G P P | 425= 025 10.80 = 0.64
/ b Q | 678 = 320 17.22=8.13
-1 b Fegiresi L5 R | .205 = 005 DIA.| 5.21= 0.13 DIA,
=~ L_ S S | .075+ .010 1.91 = 0.25
T bt Q TTIMN, 254 MIN.
Covers
Lead
Note: Consult Factory for Non-standard Lead Lengths.
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DUAL POWER SCHOTTKY RECTIFIERS Sb241

30 Amp Pk per diode, 45V

FEATURES

® Very Low Forward Drop

® Low Recovered Charge

® Rugged Package Design (TO-3)

e High Efficiency for Low Voltage Supplies

® Dual Schottky Rectifiers in a Single Package

ABSOLUTE MAXIMUM RATINGS (Tcase = 25°C) Per Diode

Working Peak Reverse VoItage Vawm ... ..ccoovvviimiiiiiiiiiiiiiiiiiiin i
DC Blocking Voltage, Vg ....coovvvnnennnee. . .
Average Rectified Forward Current, 1o
Non-repetitive Peak

Surge current (8.3 MS), lrgm «vvevrererriiiiriiiieei e e e s 400A
Storage Temperature Range, Tetg «evvvveervnnerriinnnnenenn. e —-55°Cto +175°C
Junction Operating Temperature Range, T; ............... .. =55°Cto +150°C

Package Thermal Resistance, Junction to Case, ROyc ........ccoovvvivniineinnnnn.n. 1.4°C/W

MECHANICAL SPECIFICATIONS

DESCRIPTION
The SD241 has two Schottky barrier
juntions arranged in a common cath-

" ode configuration and is ideally suited

for output rectifiers and catch diodes
in low voltage supplies.

NOTE:
Leads may be soldered to within
1,6” of base provided temperature-
time exposure is less than 260°C CASE (CATHODE)
for 10 seconds.

ANODE 2 ANODE 1 Sba4t

ins. mm
A | 875 22.23
B | (135 MAX. 3.43 MAX.
P C [ .350=.100 8.89 + 2.54
D [ 312 MIN. 7.92 MIN.
A €| 215+ .010 546 = 254
F | 430+ .010 10.92 = .254
1| 156 = .005 396 =127
K | 188 MAXRAD. | 4.78 MAX. RAD.
| [ 525 MAX_RAD. | 13.34 MAX. RAD.
B M | 665 = .010 16.89 = .254
N [1.187 = .010 30.15 = 254
C D P | 0405+ 0025 | 1.03.064

T0-3

Notes: All metal surfaces tin plated.
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SD241
ELECTRICAL CHARACTERISTICS (T, = 25°C) Per Diode

Characteristic Symbol Limit Units Conditions
Maximum Instantaneous in 100 mA Vg = 35V
Reverse Current Tc =125°C

Pulse Width = 400.S
Duty Cycle = 1 percent

Maximum Instantaneous Ve 47 v ip = IOA'
Forward Voltage Pulse Width = 3004S
Duty Cycle = 1 percent
T, =125°C
60 v ip = 20A

Pulse Width = 300.S
Duty Cycle = 1 percent

Tc = 125°C
Maximum Capacitance C, 2000 pF Ve = 5.0V
Maximum Volitage Rate of Change dv/dt 1000 v/uS v = 35V

Typical Forward Current

vs Forward Voltage Typical Reverse Current

100 vs Reverse Voltage
= 300
200
% ’ vd
- 100 . /
< S /
- = 4\"
S 20 // £ 50 =<y
3 ) y - G
4 K9] / = %
3 K, -85°C S / M /
0 10 b« [ E 2 /4 i /
J
< = 3 / S, 1y
5 w49 Z ;Y /
S 4
‘T 75°C Y / // /
- sl [ BH25° @ s 7 a
| N 4‘%‘/"
'S 2]
2 = AL A bi
4BV 4 v,
1 1
0.1.2.3.4.5.6.7.8.910111.21.31.4 05 10 15 20 25 30 35 40 45
Vi— FORWARD VOLTAGE (V) VF — REVERSE VOLTAGE (V)
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RECTIFIERS
High Efficiency, 2A

FEATURES

* Fast Recovery Times
e Low Forward Voltage
* Small Size

e Convenient Package

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, SES5001
Peak Inverse Voltage, SES5002
Peak Inverse Voltage, SES5003
Maximum Average D.C. Output Currentat T, =
Non-Repetitive Surge Current at 8.3mS
Thermal Resistance, @ L =3/8"

Operating and Storage Temperature Range . .. .. ...ttt et e et e i

ELECTRICAL SPECIFICATIONS

75°C,L=3/8"

SES5001-SES5003

DESCRIPTION

An axial leaded power rectifier useful
in many switching applications.
Particularly suited where very fast
recovery and low forward voltage are
required.

Maximum Maximum Maximum
Type PIV Forward Voltage (V) Reverse Current (Ip) Reverse
@ @PIV Recovery
Ty=25°C T,=100°C @ T;=25°C | @ Ty=100°C Time*
SES5001 50V 975V .895V
SES5002 100V @ @ 2uA S50uA 100nS
SES5003 150V 1A 1A
*Measured in circuit Ig = 5A, Ig = 1.0A, Iggc = .25A
MECHANICAL SPECIFICATIONS
SES5001-SES5003 BODY A
155" TYP. ) .028” = .001
t Band indicates _ |‘ 3.9mm 0.71mm = .03
cathode end
e O —t
__‘— 4 . &

" 085"
TYP.
22mm

250" MAX,

L .700” MIN.
17.8mm 6.35mm

1.625" MIN.
41.3mm

1180
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Output Current
vs. Lead Temperature

Typical Forward Current
vs. Forward Voltage

10
5 oz
Y%7
2 ,/’/
g ) varavava
=
5
¥ - /
" S
3 L=1% \ s o2
= E ,;;0 O
=} x 1 [<3
: ™ £ /Y56 Je
2 3 .05 NS
g2 9 V7P F 7
= L=%" | SIS
| N .02 g ol
e X 7 L
01 [
L=3" \ 005
RN /
AN .002 I
.001
25 50 75 100 125 150 175 1.2 345 6.7 .8.910111213

T, — LEAD TEMPERATURE (°C)

Forward Pulse Current
vs. Duration

V, — VOLTAGE (V)

001

.01

. o
oo

le — CURRENT (4A)
- &

50

SES5001-SES5003

Typical Reverse Current

vs. Voltage
L
gt
A
L
| '——”
1T, = +75°C 1
i +100°C L1
+125°C
s 11
120 100 80 60 40 20 0

VOLTAGE IN % OF PIV

Multiple Surge Current
vs. Duration

\ @ Length = %"

T, MOUNT

T~

I S

Printed Circuit

10,000 — T T 100
5,000 Square Pulse éurrent vs.
g Duration for Non-Repetitive Pulse™]
80
- [}
< Zz \
£ 1,000 g
w @ 60
& 500 T~ N w
@
w » 40
- o
2 50 \ B 2
™~
10
5 5 50 5
dus 1us 10us 100us Ims 10ms 12 5

PULSE DURATION

10 20

50 100 200 500 1000

CYCLES AT 60 Hz SINE WAVE

Reverse-Recovery Circuit

100

25 Vdc
(APPROX.)

10
NOTE 3

NOTES:
1. Oscilloscope: Rise time<3nS; input impedance =50%.
2. Pulse Generator: Rise time<8nS; source impedance 10Q.

3. Current viewing resistor,
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RECTIFIERS SES5301-SES5303
High Efficiency, 5A

FEATURES DESCRIPTION

* Low Forward Voltage An axial leaded power rectifier useful

* Fast Recovery Times in many switching applications.

e Small Size Particularly suited where very fast

* High Surge recovery and low forward voltage are
required.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, SES5301
Peak Inverse Voltage, SES5302
Peak Inverse Voltage, SES5303

Maximum Average D.C. Output Current at T = 75°C, L = 3187 . .. ...ttt e 5A
Non-Repetitive Sinusoidal Surge Current at 8.3mMS . . ... ... . 110A
Thermal Resistance at L = 3/8" ... ... ... s 20°C/W
Operating and Storage Temperature Range. . .. ... ...t e e -55°Cto +170°C

ELECTRICAL SPECIFICATIONS

Maximum Maximum Maximum
Forward Voltage (Vi) Reverse Current (lg) Reverse
Type PIV @ @PIV Recovery
T,=25°C T,=100°C @T;=25°C | @T,=100°C Time*
SES5301 50V 0.975V 0.895V
SES5302 100V @ @ 5uA 150uA 100ns
SES5303 150V 5A 5A
*Measured in circuit Ig =0.5A, g =1.0A, Iggc =0.25A
MECHANICAL SPECIFICATIONS
SES5301-SES5303 BODY B W
Band indicates l‘».us" TYP. | 040" = .001
cathode end 4.4mm

| 1.02mm .03
t

145" MAX,

=
Q>

975" MIN.
24.8mm

58.4mm 1

§
@ UNITRODE
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SES5301-SES5303

Output Current Typical Forward Current Typical Reverse Current
vs. Lead Temperature vs. Forward Voltage vs, Voltage

* N 1 b e JZaN|

\ LoL 50 AT, = —50c
2
7
8 ” A/ 1 '
L= \ 10 4744 2 =
] T
- N T, ] //// /( < _‘,4/14"
< S < /| 2 rT1 7,=+25°C
- 6 - 2 [ 1
s L :/.'\ z g 2
& 1 ‘; 1 g
x o 4 @ L
£ ~ 5, /’ ] . | A
|4 N | | L
L=%" \ -2 o/ =20 T, = 175°C
ARl
A
N 1 A SHoA
) KB 100
\ 05 A I Hant 200
f S
\ 02 '—\I
] 1000
0 o 120 100 8 60 40 20 0
25 50 75 100 125 150 175 1.2.34.56.7.8.910111.213 VOLTAGE IN % OF PiV
T, — LEAD TEMPERATURE (°C) V, — VOLTAGE (V)
Forward Pulse Current vs. Duration Multiple Surge Current vs. Duration
10,000 100
e
V\ Square Pulse Current vs. © 80 \
< N~ Duration for Non-Repetitive Pulse z \
& 1,000 <
i x 60
g™ ~ ] 7. MOUNT
o .
3 I~~~ € \ @Length = %"
g N~ 2 w0 I _—
5. 10 .6 ’\\-“‘1
o 50 °
& 20
Printed Circuit
10 L
. 5 50 5 5
AuS 1uS 10uS 10048 1mS 10ms 12 5 10 2 50 100 200 500 1000
PULSE DURATION CYCLES AT 60 Hz SINE WAVE
Reverse-Recovery Circuit
50 @ 10 @

AN

PULSE
25 Vdc GENERATOR
(APPROX.) NOTE?2
- 1Q
e OSCILLOSCOPE +

NOTE 3
NOTE1

—

NOTES:

1. Oscilloscope: Rise time < 3nS; input impedance = 50Q.

2. Pulse Generator: Rise time < 8n$; source impedance 10Q.

3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS
High Efficiency, 8A

FEATURES

* Low Forward Voltage

¢ Fast Recovery Times

* Economical, Convenient TO-220 Package
* Low Thermal Resistance

* Mechanically Rugged

ABSOLUTE MAXIMUM RATINGS

SES5401-SES5403

DESCRIPTION

The SES5401 Series, in the economical,
convenient TO-220 package, is specifically
designed for operation in power switching
circuits to frequencies in excess of
100KHz. The very low forward voltage and
very fast recovery time make them
particularly suited for switching type
power supplies.

Peak Inverse Voltage, SESSA0T . . . ... ..ttt e e e 50V
Peak Inverse Voltage, SESBA02 . . ... ...ttt e e e e e e 100V
Peak Inverse Voltage, SESBA03 . . ... ...ttt ittt e e s 150V
Maximum Average D.C. Output Current

@ T = 12500 o 8.0A

@ T A = 285 oot 3.0A

@ Ta = 25°C (NOtE 1) Lot e e 8.0A
Non-Repetitive Sinusoidal Surge Current, B.3mMS . ... ... . i 70A
Thermal Resistance, JUNCHON 10 CaSE,0 .0 . . vttt titit ettt et ettt et ettt e i e 2.5°CIW
Thermal Resistance, Junction to AmbIient, © . a .. ... ot e i 60°C/W

Operating and Storage Temperature Range

NOTE 1.

Using Wakefield Type 295 heatsink with convection cooling. For more

-55°Cto +150°C

definitive data refer to the Output Current vs. Temperature Curves on this datasheet.

ELECTRICAL SPECIFICATIONS

Typical
Maximum Maximum Maximum | Forward
Type PIV Forward Voltage (Vg) Reverse Current (Ig) Reverse | Recovery
@ @PIV Recovery | Voltage
Time* @1A
T,=25°C T, =100°C @ T;=25°C | @ T,=100°C t,=8nS
SES5401 50V
SES5402 100V SuA 150uA 100nS 1.4V
SES5403 150V 1.025V @ 8A 0.945V @ 8A
*Measured in circuit Ie = 0.50A, Iy = 1.0A, Iggc = 0.25A
MECHANICAL SPECIFICATIONS
SEATING SES5401-SES5403 SIMILAR TO TO-220
PLANE
s 'k 8 ﬁ'
Tt i o i e
I \ —T @ _‘: A 14.23 | 15.87 | 0.50 | 0.625 )
el . Y 1300 | 0420 d
A + F : :; l:: z.uo 0.190 \
D 0.51 1.14 0.020 0.045
l 1 P J F 3.531] 3.733| 0139 0.147
T—_— o o|§ G 229 | 279 | 0.0%0 0.;1; \
, " H = 6.35 = 0.
! .L_\« alla J 0.38 | 064 | 0015 | 0.025 | A
U secT A K | 1270 ] 1427 | 0500 | o062
L 1.14 1.77 0.04% 0.070
. | e PINL Cathode g8
7 R 2. Anode R | 204 | 292 [ oos | oms
3 Tab is connected [5 114 | 139 | 0045 | 0035
°© to Cathode. T 585 | 685 | 02% | 0270
N
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Output Current

Typical Forward Current

SES5401-SES5403

Typical Reverse Current

vs. Temperature vs. Forward Voltage vs. Voltage
12 100 o1
g o [ . Zan
3, - L R S
= > T, = —50°C
k3 2 20
10 5 ® 1
o) 1 7.4
X 780 2 pa
g N/ L]
= 8 5 . = L
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2 ~ /// 3 rIL T, =25¢
"Z‘ < 2 i I
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g % 1 of /\/ & ’
3 & s & 5 3
o 5 - IS IS 3 LT 10
| o i YRS . 20
-4 |2 ~ w =
- oF p/_ I
5
/ S 100
2 .05
y 200
.02
0 o1 1000
0 25 5 75 100 125 150 1.2.3.4 .5 .6.7.8.910111213 120 130 B0 60 40 20 0
OLTAGE IN % OF PIV
TEMPERATURE (°C) V,; — VOLTAGE (V) °
Forward Pulse Current vs. Duration Multiple Surge Current vs. Duration
0 A
S0 Peak Half Sine Current vs. o \
ea a ineCurrent vs.
80
1,000 '\ Duration for Non-Repetitive Pulse E \
< 500 & 60
- w
Z I~ g \
E \ 8 40 P —
T 100 2 I ——
© 50 S
g ® 2
-
2
U]
5 5 50 5 5 12 5 10 20 50 100 200 500 1000
1uS 1S 104S 1004S 1ms 10ms CYCLES AT 60 Hz SINE WAVE
PULSE DURATION
Thermal Impedance Reverse-Recovery Circuit
s vs. Pulse Width 00 100
S 5 AAA
o
o 25 _
Z -
[ ] PULSE
w10 = 25vdc GENERATOR
s > =" (APPROX. NOTE?2
35 ] _
3 10
s A NOTE 3 0SCILLOSCOPE +
x 25 Vi NOTE1
w Y
& /|
| a /| =
= / NOTES:
,“c .05 1. Oscilloscope: Rise time < 3nS; input impedance = 50().
01.02.05.1 .2 .51 2 5 1020 50100200 1000 2. Pulse Generator: Rise time < 8nS; source impedance 10¢).

t, — PULSE WIDTH (mS)
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RECTIFIERS SES5401C-SES5403C
High Efficiency, 16A Center-Tap

FEATURES DESCRIPTION

* Low Forward Voltage The SES5401C Series, in the economical,
e Fast Recovery Times convenient TO-220 package, is specifically
¢ Economical, Convenient TO-220 Package designed for operation in power switching
* Low Thermal Resistance circuits to frequencies in excess of

e Mechanically Rugged 100KHz. The series combines two high

efficiency devices into one package,
simplifying installation, reducing heatsink
requirements and the rieed to purchase
matched components.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, SESBA0TC . . . . ... ..t ittt s 50V
Peak Inverse Voltage, SESS402C . . . .. ... .ttt it e e e 100V
Peak Inverse Voltage, SESSA08C . . . ... ittt it ettt e et e 150V
Maximum Average D.C. Output Current

@ T = 128 . oot e 16A

@ TA = 25%C o ot e e 3A

@ T A = 25°C (NO e 1) ettt e s 10A
Non-Repetitive Sinusoidal Surge CUIment, B.3mMS . ... ... . it ittt s 70A
Thermal Resistance, JUNCHION 10 CaSE,0 .0 « -« v« vt ea i ee e ettt e et e ettt e e e e e n e ettt et e e e i eanns 1.75°C/IW
Thermal Resistance, Junction to Ambient, ©).a . ... ...t e i e 60°C/IW
Operating and Storage Temperature Range. . . ... ...ttt et it ettt enns -55°Cto +150°C

NOTE 1. Using Wakefield Type 295 heatsink with convection cooling. For more
definitive data refer to the Output Current vs. Temperature Curves on this datasheet.

ELECTRICAL SPECIFICATIONS

Typical
Maximum Maximum Maximum Forward
Type PIV Forward Voltage (Vg) Reverse Current (lg) Reverse Recovery
@ @PIVv Recovery Voltage
Time* @1A
T;=25°C T;=100°C @Ty=25°C | @ T;=100°C 1,=8nS
SES5401C 50V
5, 150 100nS 1.4V
SES5402C 100V 1.025V @ 8A 0.945V @ 8A WA WA
SES5403C 150V

*Measured in circuit Iz =0.5A, Ig = 1.0A, Iggc = 0.25A

MECHANICAL SPECIFICATIONS

204 | 292 | 0000 | 0115
1.14 139 | 0045 | 0.085
585 | 685 | 02% | 0270

SEATING SES5401C-SES5403C TO-220
PLANE
—f fo—5 B—e|
A e [
I \ —T _@» __Q A 1423 | 1587 | 0.5%0 | 0.625 D
i 4 t 8 966 | 1066 | 0.380 | 0.420 \ ’
(>4 c 356 | 482 | 0140 | 01%0
o 051 | 114 | 0020 | 0045
Lo s [ - F 3531 3733 | 013 | 0147
T_- L o —* Pin1 Pin3 [ ¢ 229 279 | 0.090 | 0110 "’\
B H H — [ 63 | — |om
; L— A Pin 2 ] 038 | 064 | 0015 | 0.025
SECT A-A & 3 1270 | 1427 | 0.500 | 0.562
L Tah L 1.14 1.77 0.045 0.070
N 483 533 | 01 | 0210 |
__j Q 254 304 | 0100 | 0.120
R
s
T

?
o g UNITRODE
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Output Current
vs. Temperature

Typical Forward Current

vs. Forward Voltage

SES5401C-SES5403C

Typical Reverse Current
vs. Voltage
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Thermal Impedance Reverse-Recovery Circuit
. vs. Pulse Width 00 100
§ 20 AN
foned
- /
110 ] -
2 1
3 o PULSE
) 4 = 25Vvdc GENERATOR
: » =" (APPROX. NOTE?2
- 2 A _
19
3 // NOTE 3 0SCILLOSCOPE +
.1 NOTE1
. Y
S /
04 =
L NOTES:
= 02 1. Oscilloscope: Rise time = 3nS; input impedance = 50().
1 .01.02.05.1.2 5 1 2 51020 50100200 1000 2. Pulse Generator: Rise time < 8nS; source impedance 10().

t, — PULSE WIDTH (mS) 3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS SESSeOIS
High Efficiency, 25A Center-Tap SES5603C

FEATURES DESCRIPTION

* Low Forward Voltage Drop The SES, super-fast recovery, rectifiers are
* Fast Switching Speed specifically designed for operation in

e Convenient Package power switching circuits. Their super-fast
* High Surge Capability recovery time and very low forward

* Low Thermal Resistance voltage drop make them particularly

e Mechanically Rugged TO-3 Package efficient in most switching applications.

L]

Available as Positive or Negative Center-Tap

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, SESSB0TC . . . ... ..ottt it e it ettt e e e e e e e 50V
Peak Inverse Voltage, SESSB02C . . . ... ..ottt ittt e et e e e e e e e 100V
Peak Inverse Voltage, SESSB03C . . . . ..ottt ettt et et e e e e 150V
Maximum Average D.C. Output Current at T =1000C . . .. ... ittt e e 25A
Non-Repetitive Sinusoidal Surge Curment 8.3 MS ... .. ... ittt ittt ittt et et e e et 400A
Thermal Resistance, JUNCHON 10 Case. ... ... i it i i ettt ettt et ettt ettt et et ettt ettt 1°CIW
Operating and Storage Temperature RaNge. . . ... .. ittt it et e i et -55°Cto +175°C

ELECTRICAL SPECIFICATIONS PER DIODE

Maximum Maximum Maximum
Forward Voltage (Vg) Reverse Current (i) Reverse
Type PIV @ @PIV Recovery
To=25°C Tc=125°C @Tc=25°C | @Tc=125°C Time*
SES5601C 50V 0.990V 0.830vV
SES5602C 100V @ @
SES5603C 150V 12.5A 12.5A 20uA 4mA 1008
t, = 30048 t, = 300uS

*Measured in circuit Iz =0.5A, Iy =1.0A, Iggc =0.25A

MECHANICAL SPECIFICATIONS

POSITIVE OUTPUT SES5601C-SES5603C TO-3

ins. mm
A | 875 MAx. 2223 MAX.
CASE B | 135 MAX, 3.43 MAX.
C | .250-.450 6.35-11.43
D | 312 MIN. 7.92 MIN.
E | .038-.043DIA. | 0.97-109 DIA.
T é E F | 188 MAX. RAD.| 478 MAX. RAD.
A - G | 1.477-1.197 29.00-30.40
H | .655-675 16.64-17.15
A J | 205-.225 5.21-5.72
K | 420-.440 10.67-11.18
B - L | 525 MAX. RAD.| 13.34 MAX. RAD.
< o M [ 151-161 3.84-4.00 DIA,
NOTES:

1. Standard polarity is positive output.
For reverse polarity (negative output) add suffix “R"”, ie, SES5601CR.
2. All metal surfaces tin plated.
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Typical Reverse Current

- SES5601C-SES5603C

Typical Forward Current

vs. Reverse Voltage vs. Forward Voltage
.001 50 T T
002 T, = +150°C 4~ A4
e 30 \// v
005 T =7 25C 20 va
=+ = Va4
z 01 <
E o I // /
e ) W L——T = 475°C
z .05 1 g A s
@ 1 > 5
x l 3}
> 2 o
o //[ 4
u g ] ; 2
73 j—
5 1 T, = 4100°C - / 3 /
2 2 et ] vy
T 1 U
= AT, = 125°c Y A
5 5
<10 T, = +150°C y
20
2
50 4 K] 8 1.0 1.2
V, — FORWARD VOLTAGE (V)
130120110100 90 80 70 60 50 40 30 20 10 O
Vy — REVERSE VOLTAGE (% OF PIV)
Maximum Forward Surge
vs. Number of Cycles Thermal Impedance
N vs. Pulse Width
Z 10
400 S ]
5 s
z /1/
< 3 L1
< 300 2 2
g a :
g s
w =
4 N 3 1
g x
3 200 Z 05
' £
3 =
- | .02
100 } =
F—1CYCLE S 0
™ 0102 051 .2 51 2 51020 50100200 1000
t, — PULSE WIDTH (mS)
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
Output Current vs. Reverse-Recovery Circuit
Case Temperature 50 © 100
02 %%
30 -
<
= —1 PULSE
z = 25Vd
5 N = A% sefERTon
x 20
=} \ - 19
o OSCILLOSCOPE +
- ‘[ NOTE 3 NOTE 1
o)
S —O
—
> —
o 10 =
| NOTES:
iy 1. Oscilloscope: Rise time < 3nS; input impedance = 50Q.

100 125

150 175

T. — CASE TEMPERATURE (°C)
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2. Pulse Generator: Rise time < 8nS; source impedance 10Q.
3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS
High Efficiency, 20A

FEATURES i

* Low Forward Voltage Drop

* Fast Switching

* L ow Thermal Resistance

* High Surge Capability

e Mechanically Rugged DO-4 Package
e Reverse Polarity Available

ABSOLUTE MAXIMUM RATINGS

SES5701
SES5702
SES5703

DESCRIPTION .

The SES, super-fast recovery, rectifiers are
specifically designed for operation in
power switching circuits. Their super-fast
recovery time and very low forward
voltage drop make them particularly
efficient in most switching applications.

Peak Inverse Voltage, SESS 70T .. ... ... i e 50V
Peak Inverse Voltage, SESS702 . . ... .ttt ettt e e e e 100V
Peak Inverse Voltage, SESSE703 . . ... ... ittt e e e 150V
Maximum Average D.C. Output Current at To=100°C. . . ... ... i i 20A
Non-Repetitive Sinusoidal Surge CuIment 8.3 MS ... ... ..t e e s 400A
Thermal Resistance, JUNCHION tO CASE . .. ... ..ttt ittt et ettt e e e e e 1.5°CIW

Operating and Storage Temperature RaNGe. . . ... ...ttt i

ELECTRICAL SPECIFICATIONS

-55°Cto +175°C

Maximum Maximum Maximum
Type PIV Forward Voltage (Vg) Reverse Current (Ig) Reverse
@ @PIV Recovery
Te=25°C Te=125°C =250 =125° Time*
o= o= @ Tc=25°C | @Tc=125°C
. 990V .830
SES5701 50V @ @
SES5702 100V 20A 20A 20pA 4mA 100nS
SES5703 150V t, = 300uS t, = 30045
*Measured in circuit Ir = 5A, Ig = 1.0A, Iggc = .25A
MECHANICAL SPECIFICATIONS
SES5701-SES5703 DO0-4
ins. mm
D A | 078 MAX. 1.98 MAX.
B ~ B | £.437 £.015 | 11.10 +0.38
A c [ 405 max. 10.29 MAX.
) D | 800 MAX. 20.32 MAX.
' TS E [ .424 MAX. 10.77 MAX.
#10-32 F | .066 MIN. DIA. | 1.68 MIN. DIA.
UNF-2 F | G | .430 £.010 1092 %0.25
H | .250 MAX. 6.35 MAX.

NOTES:
1. Standard polarity is cathode-to-stud.

For reverse Polarity {anode-to-stud) add suffix “R"”, ie. SES5701R.

2. All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 10 inch pounds.
4. Angular orientation of terminal is undefined.
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SES5701 - SES5703

Typical Reverse Current Typical Forward Current
vs. Reverse Voltage vs. Forward Voltage
001 80 ¢ T
002 T, = +150°C /(
L +—T1T" T | 50 v
005
T,=+25°C z > =T, = +75°
z 01 2 3 AT =yrsec
£ o2 Z
- w
z 05 &
x 1 o
@ © 10
2 2 a
o | — o
w <
n 5 — ES
© o x 5
w1 T|J = +100°C —— S /
w2 —
& T = idsc % |3
[ == -+,
< 10 T, = +150°C
20
1
50 4 ] 8 10
Vi — FORWARD VOLTAGE (V)

130120110100 90 80 70 60 50 40 30 20 10 O
V., — REVERSE VOLTAGE (% OF PIV)

Maximum Forward Surge

vs. Number of Cycles Thermal Impedance

s vs. Pulse Width
3 10
400 o |+
w5
z >
~ <
< 300 2 2 -
[= a
u < = 1
& N 2
<
3 200 : o /
! £
3 [
= | 02 ——t+—t+——++—1T—"r1T1r1TT1T—1T3
100 L =
F——{1CYCLE s o
LY .01.02 .05.1 .2 .5 1 2 51020 50100200 1000
tp — PULSE WIDTH (mS)
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
Reverse-Recovery Circuit
Output Current vs. o 10 ﬂry
Case Temperature v AAA
25 —
<
= +
5 2 — 25vde PULSE
_— GENERATOR
w =" (APPROX.) OTE 2
E
o ‘lr NOTég OSCILLOSCOPE +
= NOTE 1
=)
&
5 10 < |
© =
Io 5 NOTES:
- 1. Oscilloscope: Rise time < 3nS; input impedance = 509.
2. Pulse Generator: Rise time < 8nS; source impedance 109Q.
3. Current viewing resistor, non-inductive, coaxial recommended.

100 125 150 175
T. — CASE TEMPERATURE (°C)
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RECTIFIERS
High Efficiency, 60A

FEATURES

Low Forward Voltage Drop

Fast Switching Speeds

High Surge Capability

Low Thermal Resistance
Mechanically Rugged DO-5 Package
Reverse Polarity Available

ABSOLUTE MAXIMUM RATINGS

DESCRIPTION

SES5801
SES5802
SES5803

The SES, super-fast recovery, rectifiers are
specifically designed for operation in
power switching circuits. Their super-fast
recovery time and very low forward
voltage drop make them particularly
efficient in most switching applications.

Peak Inverse Voltage, SESSB0T .. ... ittt it et e et e e e e e e e 50V
Peak Inverse Voltage, SESBB02 . . . .. ... ...ttt e e e e 100V
Peak Inverse Voltage, SESBB03 . . ... ... ... e e e 150V
Maximum Average D.C. Output Current at To=1000C . . .. ... oottt 60A
Non-Repetitive Sinusoidal Surge CUITENt 8.3 MG ... ... ..ttt ittt et et et et ettt et e ian s 800A
Thermal Resistance, JUNCHION 10 CaS . . .. ..ottt et et i et i eaaan 0.8°C/W

Operating and Storage Temperature Range

ELECTRICAL SPECIFICATIONS

-55°Cto +175°C

Maximum Maximum Maximum
Forward Voltage (Vg) Reverse Current (Ig) Reverse
Type PIV @ @PIV Recovery
Tc=25°C Te=150°C @Tc=25°C | @Tc=150°C Time®
0.990V 0.850V
SES5801 50V @ @
SES5802 100V 60A 60A 25pA 30mA 10008
SES5803 150V tp =300uS tp= 300uS

*Measured in circuit Ir =0.5A, Iy =1.0A, Iggc =0.25A

MECHANICAL SPECIFICATIONS

SES5801-SES5803 DO-5
ins. mm
e A | 225 = 005 572 = 0.13
B | 060 MIN. 152 MIN.
- D SEE NOTE 1 c | 156 = 020 396 + 051
B T~ [ D 156 MIN. FLAT | 3.96 MIN. FLAT
A | ¥ E 667 DIA. MAX. 16.94 DIA. MAX.
£ F | 000 MAX. 2.29 MAX.
BREAC G | 667 = 010 16.94 + 025
4 H | 375 9.53
287 | N £ ) vJ L J J | 140 MIN. DIA. | 356 MIN. DIA.
UNF - 2A K | 1.000 MAX. 25.40 MAX.
M K 4 G L [ .450 MAX, 11.43 MAX.
M | 438 015 1113 = 038
N[ 078 MAX 1.98 MAX.
Notes:

1. Standard polarity is cathode-to-stud.

For reverse polarity (anode-to-stud) add suffix “R”, ie. SES5801R.

2. Al metal surfaces tin plated.
3. Maximum unlubricated stud torque: 20 inch pounds.
4. An angular orientation of terminal is undefined.
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I, — CURRENT (mA)

.001
002
005 = -
01 ]
02 T, = 25°C
.05
1
2 /
2 T, = 4+100°C
1
5 T, = +125°C
10 Il - 1
20 (f[/ T, = +150°C
11|
50
i [ [ ]

Iins — CURRENT (A)

lo — OUTPUT CURRENT (A)

Typical Reverse Current
vs. Reverse Voltage

130120 110100 90 80 70 60 50 40 30 20 10 O
VOLTAGE IN % OF PIV

Maximum Forward Surge
vs. Number of Cycles
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400 \
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20019 =) cvelE
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N — CYCLES OF 60 Hz SINEWAVE
Output Current vs.
Case Temperature
70
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175
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SES5801-SES5803

Forward Current
vs. Forward Voltage

200 1
T,= +150°C
100 Sy /
~ A
< .Z:) / /(__TJ:+7°C
= 4
a
30
g /
3 2
g /]
g
$ 0
[:4
8 /
5
| /
2
1

4 6 8 1.0 1.2

V; — FORWARD VOLTAGE (V)
Thermal Impedance

S vs. Pulse Width

g 1

< I

w g ]

Y.

z

<

)
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2 e

St

T L

3z 05

W

I

= /

| .02

=

3 .01

™ 01.02.051 .2 .51 2 51020 50100200 1000

t, — PULSE WIDTH (mS)

Reverse-Recovery Circuit
109

PULS|
= 25Vdc
=" (APPROX.) GENERATOR
" nortd OSCILLOSCOPE +
NOTE 1
<
NOTES:

1. Oscilloscope: Rise time <3nS; input impedance = 50Q.
2. Pulse Generator: Rise time < 8nS; source impedance 109.

3. Current viewing resistor, non-inductive, r
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RECTIFIERS
High Efficiency, 50 Amp

FEATURES

50A Continuous Rating at Case Temperature of 125°C
Exceptional Efficiency

Low Forward Voltage

Extremely Fast Reverse Recovery Time

Extremely Fast Forward Recovery Time

High Surge

Radiation Tolerant

Rugged, High Current Termination

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage

Type

50V
75V
100V
125V
150V

UES501
UES502
UES503
UES504
UES505

Maximum Average D.C. Output Current

@ T =125°C .
Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature Range I,
Storage Temperature Range .
Thermal Resistance

MECHANICAL SPECIFICATIONS

.. 50A

. . 600A
—65°C to +175°C
—65°C to +175°C

i 1°CW

UES501-UES505

DESCRIPTION:

This series of High Efficiency Power
Rectifiers allows circuit designers to design
high current, high frequency supplies with
very low diode losses. Reverse recovery
time is typically 1/10 - 1/100th of equivalent
power rectifiers, with even lower forward
voltage.

156
MIN
FLAT

090
MAX

SEE NOTE 1

667
DIA
MAX
375

MAX l

B MIN. DI L—677J
140 MIN. DIA 77

Dimensions in inches.

UES501-UES505

DO-5

Notes:

. Angular orientation of terminal is undefined.

. All meta! surfaces tin plated.

Maximum unlubricated stud torque: 30 inch pounds.

. All dimensions in inches.

. Polarity is cathode to stud; for anode to stud add suffix “R"".
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UES501-UESS505

Maximum Maximum
Peak Forward Leakage Maximum Reverse
Type Inverse Voltage Current Recovery Time
Voltage Drop 25°C 125°C t, @ 'eletrec
UES501 50V
UES502 75V 95V @ 504
UES503 100V 9V @ 25uA 10mA 50ns. 1A-1A-0.5A
UES504 125v (pw = 250ms)
UES505 150V
Pulse Thermal impedance
Output Current vs. Case Temp. vs. Pulse Width
5
? 09
50 ‘.ﬁ/ L]
- c 08
< |
E 40 g o7 d
ui \ z /
z S 06
w
3w g
£ 2 05
£ E
3 2 N g
| I 03
o - 4
10 S 0.2
)
z 01
<
4
=
125 135 145 155 165 175 20 50 100 200 500 25
T, — CASE TEMPERATURE (°C) PULSE WIDTH — t(ms)
Square Pulse Current vs. Duration : :
b nt vs.
for Non-Repetition Square Wave Muitiple Surge Current vs. Duration
100K 600
50K AN
< 20k g S0
£ 10K 1
w 400
B sk & N\
ES x I~~~ TYPicAL g AN
(8] ~3
° — O 300
»w 1K ] |
pa ] &
> 500 — 200
o
200
0 100
1us 5 10ss 50 10045 500 Ims 5 1loms 12 5 10 2 100 200

PULSE DURATION

UNITRODE CORPORATION ¢« 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

281

HALF CYCLES OF 60Hz SINE WAVE

PRINTED IN U.S.A.




Typical Forward Current
vs. Forward Voltage

500 I
47%

200 7 z
_ 100 il E
<
g . 5
= uw
z @
w @
x 20 <
T ©
o / / w
a 5 o
x w
< >
z 2 &
o T, =
L1 hirsec —}ug ° |

5 §/81& B
2 / L’i nin
T

1 3 S5 7 9 1.1 13 15
Vg — VOLTAGE (V)

Reverse-Recovery Circuit

[
+ ¥D.U.T.
Constant current PULSE
supply for GENERATOR
Ie; . for Ig;
High Zo 104 Low Z,, Fast t,

NOTE 3}

‘OSCILLOSCOPE +

i

NOTES:

1. Oscilloscope: Rise time < 3 ns; input impedance = 50 .
2. Pulse Generator: Rise time < 8 ns; source impedance 10 Q.
3. Current viewing resistor, non-inductive, coaxial recommended.
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UES501-UES505

Typical Reverse Current vs. Voltage
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RECTIFIERS
High Efficiency, 30A

FEATURES

® Very Low Forward Voltage

® Very Fast Switching Speeds
® High Surge Capability

® |Low Thermal Resistance

® Mechanically Rugged

® Both Polarities Available

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES601 ... ... .o
Peak Inverse Voltage, UES602
Peak Inverse Voltage, UES603 ... .

UES601- UES603

DESCRIPTION

This series consists of a power switching
rectifier in a convenient TO-3 package.
Although designed as a component for
switching type power supplies, these
devices can be used in any circuit in
which fast switching and/or high effi-
ciency is required.

Maximum Average D.C. Output Curreﬁf'éi.fé‘.;.100°c IS

Non-Repetitive Sinusoidal Surge Current 8.3 ms ..

Thermal Resistance, Junction to Case ...
Operating and Storage Temperature Range ...

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

_55°C to 4+175°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

.188

043
038

E DIA.
875
MAX.
135
max. 1
.450 312
-250 MIN.

Dimensions in inches.

UES601-UES603 T0-3

TERMINAL PINS
ELECTRICALLY COMMON

}

Note:
Standard polarity is cathode-to-case.
For reverse polarity (anode-to-case) add suffix ‘‘R’", ie. UES601R.
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ELECTRICAL SPECIFICATIONS UESS0L- UESEns

Maximum Maximum Maximum
Forward Voltage Reverse Current Reverse
Type PIv @ @ Recovery
T =25°C T =125°C Tc=25C To=125°C Time*
915V .800v
UES601 50V @ @
UES602 100v 25pA 10mA 50nS
UES603 150v 30A 30A
t, = 300uS > = 300:S
* Measured in circuit |, = 0.5A, I = 1A, Iz = 0.25A
Typical Reverse Current Forward Current
vs. Reverse Voltage vs. Forward Voltage
.001 . 100 T .
002 L1 ] 70 T, = 4150°C =~
| 2 T, = 4+75°C
L] < 50 $= T
.005 p— = /. |\L1, = +i25°C
.01 i Zz 3
02 T, =25°C Z 2 4
< 05 3 /
E- a 10 7
- .1 @
P4 <
w2 2
4 x 5
L ] Q2 ——— =TYPICALV,
© —] | —==== MAXIMUM V,
| T, = +100°C w2
« 2 - /
- = / [ 1]
5 | = +125°C 1 2
10 o I 4 6 8 1.0 1.2
[ —T 1 _
2 [ T, = +150°C V; — FORWARD VOLTAGE (V)
iammn
130120 110100 90 80 70 60 50 40 30 20 10 0
VOLTAGE IN % OF PIV
Maximum Forward Surge Th:sm:,aullls:\%%?nce
vs. Number of Cycles R .
s M
o 5
800 o A
z d
g g %
~ 600 <7 z 1
z -
w
o § 05
I .
=) o
O 400 \ o /
! F 02 b4
3 | r
- L Z o
200 N .01.02.05.1 .2 .51 2 5 1020 50100200 1000
1CYCLE t, — PULSE WIDTH (ms)
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE i
Reverse-Recovery Circuit
Output Current vs. 500 oo
Case 'I:emperature Q oe
For operation at |, greater
30 than 15A, both terminal pins _
3 must be connected together.
= PULSE
4 —_— 25 Vdc
i = (APPROX. GENERATOR
g 2 \ - 4 OSCILLOSCOPE +
|
- NOTE 3 NOFE L
2
[
= .
2 —
o 10 N =
lo NOTES:
- 1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.
2. Pulse Generator: Rise time < 8ns; source impedance 102.
3. Current viewing resistor, non-inductive, coaxial recommended.

100 125 150 175
T, — CASE TEMPERATURE (°C)
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RECTIFIERS
High Efficiency, 25 A

FEATURES

e Low Forward Voltage

® Very Fast Switching

Low Thermal Resistance
High Surge Capability
Mechanically Rugged
Both Polarities Available

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, UES701

Peak Inverse Voltage, UES702

Peak Inverse Voltage, UES703

Maximum Average D.C. Output Current at T, =100°C
Non-Repetitive Sinusoidal Surge Current at 8.3ms
Thermal Resistance, Junction to Case

Operating and Storage Temperature Range

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

| 55°C to +175°C

UES701-UES703

DESCRIPTION

Designed to meet the efficiency demand
of switching type power supplies, these
devices are useful in many switching
applications.

The low thermal resistance and forward
voltage drop of this series allows the
user to replace DO-5 size devices in
many applications.

. 5OV
... 100V
v 150V
. 25A
400A
1.5°C/W

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

.078
Max.
(unthreaded)

Dimension in inches.

UES701-UEST703 DO-4

Notes:
1. Standard polarity is cathode-to-stud.
For reverse Polarity (anode-to-stud) add suffix “R’", ie. UES701R.
2. All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 15 inch pounds.
4. Angular orientation of terminal is undefined.
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ELECTRICAL SPECIFICATIONS

UES701-UES703

Maximum Maximum Maximum
v Forward Voltage Reverse Current Reverse
Type PI @ Recovery
Te=25°C Te =125°C T.=25C To=125°C Time*
.950 .825
UES701 50V @ @ .
UES702 100V 20xA 4mA 35nS
UES703 150v A A
t, = 3004S to, = 3004S
* Measured in circuit I, = 0.5A, I = 1A, ljec = 0.25A
Typical Reverse Current Forward Current
vs. Reverse Voltage vs. Forward Voltage
.001 80 —
002 T, = +150°<7/ For
bt 1 50 / 7
.005 g
o T,=+25C 2 > K = s
< ~ 70T = 4125°
£ .02 5 T, =+125°C
= Z 2
-
Z .05 @
w x Y
x 1 > /
o« O 10
3 2 2 /
w L] < //
@ [ v z s ‘
w1 T, = +100°C S 7
> 2 i . L —— /] w , ——— = TYPICAL V,
T =y LTy . |3 7 - === MAXIMUM V,
5 -
2 M
“ 10 T = t150°C /
20 1 /
50 .4 6 .8 1.0
V; — FORWARD VOLTAGE (V)
130120 110100 90 80 70 60 50 40 30 20 10 0
V, — REVERSE VOLTAGE (% OF PIV)
Maximum Forward Surge
vs. Number of Cycles Thermal Impedance
g vs. Pulse Width
Z 10
400 1
S 1
w5
o P
~ 3 1
< 300 3 2
5 a
8 2.
€ I
O 200 E .05
| T
H [
=z |02
100 | -
fF—1CYCLE 3 o
N 01,02 051 .2 .5 1 2 51020 50100200 1000
t, — PULSE WIDTH (mS)
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
Reverse-Recovery Circuit
Output Current vs. w00 » Ory
Case Temperature N N
P A
25 —
<
E o2 25vde PULSE
i N W) CENERATOR
@
3 15 B % OSCILLOSCOPE +
- NOTE 3 DAL
=)
=
5 10 " = .
© =
lo 5 NOTES:
- 1. Oscilloscope: Rise time < 3ns; input impedance = 509.
2. Pulse Generator: Rise time < 8ns; source impedance 10Q.
3. Current viewing resistor, non-inductive, coaxial recommended.
100 125 150 175

T. — CASE TEMPERATURE (°C)

UNITRODE CORPORATION ¢ 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

286

PRINTED IN U.S.A.




RECTIFIERS
High Efficiency, 20A

FEATURES

e Very Low Forward Voltage (1.15V)

® Very Fast Recovery Times (50nSec)
® Low Thermal Resistance

® High Surge Capability

e Mechanically Rugged

® Both Polarities Available

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES704 ...
Peak Inverse Voltage, UES705 .
Peak Inverse Voltage, UES706
Ave. D.C. Output Current, |, @ T, =100°C ..
Surge Current, 8.3mSec
Thermal Resistance, Junction to Case e
Operating and Storage Temperature Range

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case atlowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

UES704-UES706

DESCRIPTION

The UES704 series is specifically
designed for operation in power switching
circuits operating at frequencies of at
least 20 KHz.

The low thermal resistance and forward
voltage drop of this series allows the

user to replace DO-5 size devices in

many applications.

L 15°CIW
......... —55°C to +150°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

UES704-UES706 DO-4
'Vxlzoo
=015 | 405 ©
078 437 [ max.
( Max. d)
:
~ —"_ﬁ_" 424 { )]
Max.
L
#10-32
UNF-2A 066 Min Dia
Dimension in inches.
Notes:
1. Standard polarity is cathode-to-stud.
For reverse Polarity (anode-to-stud) add suffix “R”, ie. UES704R.
2. All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 15 inch pounds.
4. Angular orientation of terminal is undefined.
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ELECTRICAL SPECIFICATIONS UES704-UES706

Maximum Maximum - M;:‘::l'_:;"
Type PIV Forward Voltage Reverse Current Recovery
T, =25°C T, =125°C Te=25°C Te=125°C Time*
UES704 200V 1.25V 1.15v
UES705 300V @ 20A @ 20A 50xA 10mA 50nS
UES706 400V t, = 3004S t, = 300xS
* Measured in circuit I, = 0.5A, I = 1A, Iz = 0.25A
Typical Reverse Current Forward Current
vs. Reverse Voltage vs. Forward Voltage
100K 100
iy 50 ////
= / ~ 20 4 / /
-~ T 150°C. /] < Vi Y
g 10k — L/ S /1 /
2 4 — = 4 /
= 125°C U o5
z g %4
] =T 3 /
& 1K 100°C S 5
5‘ [ 3] /
s L g1
w < s / /
& 100 z wlof o/ o /
5 S 2 (r8/8hate
@ | R * * /
| 25°C IR ey /¥ e/l /i
= 10 05 FRASARSL- S
//
T 02 /A
1 01
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140150 1.2 3456 .7 .8.9101112131415
V; — REVERSE VOLTAGE (% OF PIV) Ve - FORWARD VOLTAGE (V)
Maximum Forward Surge Thermal Impedance
vs. Number of Cycles g vs. Pulse Width
5 T
- L
300 § 5 P
<
- - S 2 o
5 a
E 2
& 200 e
« 2 05
3 &
© T
| \ o
b3 I R
£ 100 ~/\_/\._ =
b—1cvCLE T o1
pa— N 0102 051 .2 51 2 51020 50100200 1000
t, — PULSE WIDTH (mS)
0
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
Output Current vs. .
Casg Temperature Reverse-Recovery Circuit
50 ¢ 10Q
30
z -
-
E PULSE
@ —_— 25 Vde GENERATOR
Z 20 =" (APPROX. NOTE 2
o
e - 10
OSCILLOSCOPE +
5 \ NOTE 3 TS
I
3 1 b .
| ey
0
NOTES:
L 1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.
0

2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

100 110 120 130 140 150 3. Current viewing resistor, non-inductive, r

Tc — CASE TEMPERATURE (°C)
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RECTIFIERS
High Efficiency, 70 Amp

FEATURES

o High Continuous Current Rating
o Very Low Forward Voltage

® Very Fast Switching Speeds

e High Surge Capability

® [ow Thermal Resistance

e Mechanically Rugged

® Both Polarities Available

® Available with Flexible Top Lead

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, UES801 ... ...
Peak Inverse Voltage, UES802 . R
Peak Inverse Voltage, UES803 ... .. ... .. ... .. .
Maximum Average D.C. Output Current at T, =100°C
Non-Repetitive Sinusoidal Surge Current 8.3 ms
Thermal Resistance, Junction to Case ...

Operating and Storage Temperature Range

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

UES801-UES803

DESCRIPTION

The UESS801 Series is specifically designed
for operation in power switching circuits
operating at frequencies of at least

20 KHz. The very low forward voltage and
very fast recovery time make them par-
ticularly suited for switching type power
supplies.

v 100V
ceee. 150V
S 1),
<. 800A
.. 0.8°C/W
—55°C to +175°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

UES801-UES803 DO-5
c ins. mm
A 225 + 005 572-013
;LJ: - r0 SEE NOTE 1 F 8 [ 060 MiN 152 MiN
C [ 156 - 020 396 - 051
A D 156 MIN. FLAT 3.96 MIN. FLAT
L M | € | 667 DIA_ MAX__| 16.94 DIA. MAX
('&4 E F | 090 MAX 2.29 MAX
G 677 = 010 17.20 - 025
H H 375 MAX 9.53 MAX
la-28 L~ L J 140 MIN. DIA 3.56 MIN DIA
UNF - 24 K [1.000 MAX 25.40 MAX
M K — J . G [C | 450 MAX T1 43 MAX
M 438 + 015 1113-038
N 078 MAX 1.98 MAX
Notes:
1. Standard polarity is cathode-to-stud.
For reverse polarity (anode-to-stud) add suffix “‘R", ie. UES801R.
2. All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 20 inch pounds (20 kg. cm).
4. Angular orientation of terminal is undefined.
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ELECTRICAL SPECIFICATIONS

UES801-UES803

Maximum Maximum Maximum
Forward Voltage Reverse Current Reverse
Type PIvV @ @ Recovery
T, =25°C T, = 150°C T.=25°C T, =150°C Time*
975V 840V
UES801 50v @ @
UES802 100v 70A 70A 25uA 30mA 50nS
UES803 15v t,=300sS | t,=300uS
Note: Add 0.03 Volts to Max Forward Voltage for Flexible Top Lead Option. * Measured in circuit I, = 0.5A, I = 1A, lpec = 0.25A
Typical Reverse Current Forward Current
vs. Reverse Voltage vs. Forward Voltage
.001 200 T =
002 T, = +150°C z~
. \| AN
005 — i ) 7
- 27 A
.01 < T, =+75°C
o T,=25C g % VA T, = +150°C
t o & 30 4
= @ G /
- 1 3 20
z o /
w2 a
« @
R - g1
o 1| I /
Lo AT = +w0e 2 . /
- . - I& / =TYPICALV,
» T, =+125C - / —=== = MAXIMUM V,
| L
20 {r /T?'QWC 2 J
Ll /
® IO :
4 6 8 1.0 1.2

130 120 110100 90 80 70 60 50 40 30 20 10 O V., — FORWARD VOLTAGE (V)

VOLTAGE IN % OF PIV

Maximum Forward Surge

vs. Number of Cycles Thermal Impedance

g vs. Pulse Width
800 § 1 ]
o |
8 5
- z L
g S -1
- 600 w2
z & -
i E ]
z 2 *
c|> 400 § o5
b3 I
2 -
= \ | 02 A
200 = =
0 e 1 cvelE C3
N 01.02.05.1 2 .51 2 5 1020 50100200 1000
t, — PULSE WIDTH (mS)
12 5 10 20 50 100 200

N — CYCLES OF 60 Hz SINEWAVE
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Output Current vs.
Case Temperature

70

50

30 — N

lo — OUTPUT CURRENT (A)

UES801-UES803

Reverse-Recovery Circuit

50 @ 1090
MW
PULSE
= 25Vdc
Z=_ (APPROX. GE“S?EEOR
- 19
NOTE 3 OSCILLOSCOPE +
NOTE 1
g e

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.

2. Pulse Generator: Rise time < 8ns; source impedance 109Q.

3. Current viewing resistor, non-inductive, coaxial recommended.

100 125 150 175
T. — CASE TEMPERATURE (°C)
MECHANICAL SPECIFICATIONS
FLEXIBLE TOP LEAD (OPTIONAL) UES801-UES803 DO-5 with Flexible Lead
Add an “F" Suffix to Part Number.
Standard JEDEC | N |
DO-5 Package h R -
™M | 1.500 = leO 38.10 - 2 54
T N | 475: 250  [12.07:635
1P P [ 425 025 10,80 - 0.64
#8 Flexble / 4 Q [ 678 = 320 1722 - 813
-L_, Cable 7195136 T R | 205+ 00501A | 521 0.13DA
o L 1's s [ 075- 010 191025
Seeung T MIN 254 MIN
Covers
Lead

Note: Consuit Factory for Non-standard Lead Lengths.

UNITRODE CORPORATION « 5 FORBES ROAD
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RECTIFIERS
High Efficiency, 50A

FEATURES

® Very Low Forward Voltage (1.15V)

® Very Fast Recovery Times (50nSec)
® High Surge Capability

® Low Thermal Resistance

® Mechanically Rugged

® Both Polarities Available

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES804
Peak Inverse Voltage, UES805 .
Peak Inverse Voltage, UES806 .
Maximum Average D.C. Output Current @ T, = 100°C
Surge Current, 8.3mSec
Thermal Resistance, Junction to Case .
Operating and Storage Temperature Range ..

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

UES804-UES806

DESCRIPTION

The UES804 is specifically designed

for operation in power switching circuits
operating at frequencies of at least

20 KHz.

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

-090
MAX.

L 677 \J
+.010

667
MAX.

375
MAX.

1,28 Jt 450 -‘
UNF 28 iR R,
1000
438, MAX.

+.015

.140 MIN. DIA.

Dimensions in inches.

UES804-UES806 DO-5

Notes:
1. Standard polarity is cathode-to-stud.
For reverse polarity (anode-to-stud) add suffix ““R”, ie. UES804R.
2. All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 30 inch pounds.
4. Angular orientation of terminal is undefined.
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ELECTRICAL SPECIFICATIONS

UES804-UES806

Maximum Maximum MRaXimu;n
Type PIV Forward Voltage Reverse Curent R:::J:ry
Te=25°C T =125°C T.=25°C T, = 125°C Time*
UES804 200V 1.25V 1.15v
UES805 300V @ I =50A @ I =50A 701A 30mA 50nS '
UES806 400V t, = 300.S = 300.S
* Measured in circuit I, = 0.5A, I, = 1A, I = 0.25A
Typlc;l Reversve ﬁurrent Forward Current
vs. Reverse Voltage vs. Forward Voltage
100K , 4 1K
—_,
1 150°C. A
Z 1okl r . 200 e
3 T T1ioc E 100 - g!
3 L zZ o -
u 100°C @ V
g 1K 4 g 20 /] /A 4
o a1 i
w @ 4 /
2 7/ E]
w100 5°C{— 2 /
2 H /
| "
= 10 ] =
et
1 .
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 1.2 .3 4.5 .6 .7 .8.910111213141516
V. — REVERSE VOLTAGE (% OF PIV) Vi - FORWARD VOLTAGE (V)
Maximum Forward Surge Thermal Impedance
vs. Number of Cycles s vs. Pulse Width
o ! | ]
ot ]
600 8 5 -
Q
E e
~ 500 N S 2
s \ £ 1
=
= =
Z a0 N R —
@
s
o
3 30 \ g ” 4
| h E Y
3 | .02 p
£ 200 — =
p——1CYCLE B 3 .01
N 01.02.05.1 .2 .51 2 51020 50100200 1000
100 t, — PULSE WIDTH (mS)
[
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
ut Current vs. -
8;’;2 Temperature Reverse-Recovery Circuit
60 50 @ 109
g 50 —
-
z N
W 40 25vd PULSE
3 \\ (APPROX.) GENERATOR
=)
ltj » \ N £ OSCILLOSCOPE +
2 NoTE 3 NOTE 1
o \
5 20
=) -
5 =
I —
10
=2 NOTES:
1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.
0 2. Pulse Generator: Rise time < 8ns; source impedance 10Q.
100 110 120 130 140 150 3. Current viewing resistor, non-inductive, coaxial recommended.

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

293

PRINTED IN U.S.A.



RECTIFIERS UES1001-UES1003
High Efficiency, 1A |

FEATURES DESCRIPTION

e Very Fast Recovery Times An axial leaded power rectifier useful

* Very Low Forward Voltage in many switching applications.

e Small Size Particularly suited where very fast

e Convenient Package recovery and low forward voltage are
required.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, UEST00T . . ... . ittt it e ettt ettt it s i et i s 50V
Peak Inverse Voltage, UEST002 . . ... ...ttt ittt et ettt et e e et e e e 100V
Peak Inverse Voltage, UEST003 . . ... ...ttt ettt ettt ettt e ettt ettt e 150V
Maximum Average D.C. Output Currentat T = 75°C, L=8/8" . ... .. e e 1A
Non-Repetitive Surge Current at 8.3m S .. ... ... e 30A
Thermal Resistance @t L= 3/8" . . . ... it e e e e e 75°CIW
Operating and Storage Temperature Range . . ... ... ottt ettt e e -55°C +175°C

ELECTRICAL SPECIFICATIONS

Maximum Maximum Maximum
Type PIV Forward Voltage (Vg) Reverse Current (Ig) Reverse
@ @PIvV Recovery
T,=25°C T,=100°C @ T;=25°C | @ T,=100°C Time*
UES1001 50V 975V .895V
UES1002 100V @ @ 2uA 50uA 25nS
UES1003 150V 1A 1A

*Measured in circuit [ = 5A, Ig = 1.0A, Iggc = .25A

MECHANICAL SPECIFICATIONS

UES1001-UES1003 BODY A

ASSTTYP. 028 = 001
1 Band indicates . '- 3.9mm 0.71mm = .0}

cathode end
.085” MAX.
2.16mm

055" TYP.
o (9

085"
TYP.
2.2mm
la— .700” MIN. 250" MAX,
17.8mm 6.35mm

1.625” MIN.
41.3mm

#
[-l:—ﬂ UNITRODE
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UES1001-UES1003

I, — MAXIMUM CURRENT (A)

Output Current Typical Forward Current Typical Reverse Current
vs. Lead Temperature vs. Forward Voltage vs. Voltage
10 001 ‘
i panl
e T,=-50°C
2
7 01
2 X AN
Yy / >
5 < .05
= Kl 1
o < 1
L= E o2 = P‘/”
Z O[O w w1
~N e 1 ot = A T, =25°C
[ ~S /L po 5 .5
305 7. 24 o
1 < YT Pt /
L= %" | £~ i | « L+
N .02 A = 4
\ \ o1 / = 5 » -
N / . 1 T, =475°C 1
L =73 & 005 0 r——
~ \\\ / A1 +100°C L
002 s0 H T, = +125°C <
001 100 T1T1
25 50 75 100 125 150 175 1234567 .8.910111213 120 100 80 60 40 20 0
T, — LEAD TEMPERATURE (°C) V, — VOLTAGE (V) VOLTAGE IN % OF PIV
Forward Pulse Current Multiple Surge Current
vs. Duration vs. Duration
1o Sq‘uar:z Puise C’urrlent Vs, T .
5,000 Duration for Non-Repetitive Pulse \
- » 80
< z
£ 1,000 = \
& s00 5 * NS
I3 o T, MOUNT
& \\4\ & @ Length = %"
o ~ @ 40 <3 =S
2 100 w \ ‘\
5 ° N
5 0 T~
\~ Printed Circuit
1 5 5 50 5 5
Aus s 1048 10045 1ms 10ms 12 5 10 20 50 100 200 500 1000
PULSE DURATION CYCLES AT 60 Hz SINE WAVE
Reverse-Recovery Circuit
50 ¢ 10 ¢
AN
PULSE
25 Vde
(APPROX.) GENERATOR
- 10
NOTE 3 OSCILLOSCOPE +
NOTE 1
NOTES:
1. Oscilloscope: Rise time<3nS; input impedance =50Q.
2. Pulse Generator: Rise time<8nS; source impedance 10Q.
3. Current viewing resistor, i tive, coaxial r
UNITRODE CORPORATION « 5 FORBES ROAD
EL. (617) 861-6540
LEXINGTON, MA 02173 « T (617) PRINTED IN U.S.A.
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RECTIFIERS
High Efficiency, 2.5A

FEATURES

® Very Fast Recovery Times
o Very Low Forward Voltage
® Small Size

e Convenient Package

ABSOLUTE MAXIMUM RATINGS

UES1101-UES1103

DESCRIPTION

An axial leaded power rectifier useful
in many switching applications.
Particularly suited where very fast
recovery and low forward voltage are
required.

Peak Inverse Voltage, UES1101 .. .. .. ... ... .. ... .. 50V
Peak Inverse Voltage, UES1102 .. . . ... .. .. . 100V
Peak Inverse Voltage, UES1103 .. SO . 150V
Maximum Average D.C. Output Current at TL = 75 C L= 3/s" .......... ... 25A
Non-Repetitive Surge Current at 8.3 ms'. . . 35A
Thermal Resistance at L =3&" ... [T RO . 38°CIW
Operating and Storage Temperature Range . . —55°C +175°C
MECHANICAL SPECIFICATIONS
UES1101-UES1103 BODY A
. 155" TYP. .028” == .001
1t Band indicates 3.9mm 0.71mm % .03

cathode end N

700" MIN.
[ “17.8mm

.250” MAX,
6.35mm

:::b 4 °§ism

1.625" MIN.
41.3mm

296
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UES1101-UES1103

ELECTRICAL SPECIFICATIONS

Maximum Maximum Maximum
Forward Voltage Reverse Current Reverse
Type PIV @ @ Recovery
T,=25°C T, =100°C T,=25C T,=100°C Time*
UES1101 50V .975v .895V
UES1102 100V @2A @2A 2uA 50uA 25nS
UES1103 150V tp = 300:S tp = 300uS
* Measured in circuit I = 0.5A, I = 1A, I = 0.25A
Output Current Typical Forward Current Typical Reverse Current
vs. Lead Temperature vs. Forward Voltage vs. Voltage
10 .001
‘ ; 27 |
Y, T,=—50°C
2 .01
z ® 1
& [ y
::J .5 ;(; 05 —
] ! L= g el =T
=W 2
2 = 8 L/Pf/
2 g 1 g AT T, =25°C
s 3 @ > 5
% 305 °
g L=3%" | | 1
|2 I N .02 = | | T
- ! o1 S A 75°C A
L=23%" \ 005 10
1 .
~ B >
\ \ .002 [ 50
0 001 L 100
120 100 80 60 40 20 0
25 50 75 100 125 150 175 1.2.3.4.5.6.7.8.910111213
T, — LEAD TEMPERATURE (°C) V, — VOLTAGE (V) VOLTAGE IN % OF PIV
Forward Pulse Current Muitiple Surge Current
vs. Duration vs. Duration
10,000 T T T 100
Square Pulse Current vs.
5,000 Uuratiq n fer l\;Jon-Repre itive Pulse \
~ © 80
< z
£ 1,000 5
i o 60
g 500 u N T MOUNT
3 ™~ 3 @ Length = 3"
o 2
5 '\\ 2 40 ﬁ\\
§ 1&:; ~ S\‘* . —
~J 20
Printed Circuit
1 5 5 50 5 5
dus T lus 1045 10045 1ms 10ms 12 5 1020 50 100 200 500 1000
PULSE DURATION CYCLES AT 60 Hz SINE WAVE
Reverse-Recovery Circuit
50 © 100
MA-
PULSE
= 25 Vdc
=_ (APPROX.) GENERATOR
N Noré% OSCILLOSCOPE +
NOTE 1
NOTES: i

1. Oscilloscope: Rise time < 3ns; input impedance == 50Q. |
2. Pulse Generator: Rise time < 8ns; source impedance 10Q. ‘
3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS
High Efficiency, 2A

FEATURES

® Very Low Forward Voltage (1.15V)

® Very Fast Recovery Times (50nSec)
o Small Size

o Convenient Package

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES1104
Peak Inverse Voltage, UES1105 ..
Peak Inverse Voltage, UES1106 ...
Maximum Average D.C. Output Current, I,

@ T, = 25°C (Free Air)

@ T, = 50°C, L—3%" ...
Surge Current, 8.3mSec ..............
Thermal Resistance @ L = 3”
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

UES1104-UES1106

DESCRIPTION

The UES1104 series is specifically
designed for operation in power switching
circuits operating at frequencies of at
least 20 KHz.

UES1104-UES1106

lo. 185" TYP. .028” = .001
3.9mm -0.71mm = .03

w1
;
|

I Band indicates
cathode end ™\

085"
TYP.
2.2mm
250" MAX.

6.35mm "l
1.625" MIN,
41.3mm

BODY A
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ELECTRICAL SPECIFICATIONS

UES1104-UES1106

Maximum Maximum Maximum
Type PIV Forward Voltage Reverse Current :;‘;e\:fy
T,=25°C T, =100°C @ PIV, T, =25°C T, =100°C Time*
UES1104 200V 1.25v 1.15v
UES1105 300v @1A @1A 104A 200:A 50nS
UES1106 400V tp = 3004S tp = 300:S
* Measured in circuit I, = 0.5A, |y = 1A, lgec = 0.25A
Typical Reverse Current Forward Current
vs. Reverse Voltage vs. Forward Voltage
10K 10
< //
L 1K <
3 s pZ
£ @ S 4
u g / /
& 100 2
=3 .
3 125°C L/ o 1
4
w / l < / /
@ ’ | H /
w oo 100°C S ofofolo
3 | SISl & /13
i IR e ma vV
= 10 LSl n
I/ VR '_ﬁ/
| ]
bt
7 25°C .001 / / |/ J]
01 1.2 .3.4.5.6.7.8.910111.2131.41.
0 20 40 60 80 100 120 140 160 180 2 v FOGR " o 101;12131415
V, — REVERSE VOLTAGE (% OF PIV) ¢ - FORWARD VOLTAGE (v)
Output Current vs. Output Current vs.
Lead Temperature Ambient Temperature
2.5 T T 1
2 2 < \
5 z \
1w w
o [°4
x 15 6
=
(8]
: \ =
> N 2.4
z .
ey =
2 \ 3 \
o L=3 o \
| 5 | 2
° o
0 0
25 50 75 100 125 150 25 50 75 100 125 150
T, — LEAD TEMPERATURE (°C) T, — AMBIENT TEMPERATURE (°C)
Multiple Surge Current Reverse-Recovery Circuit
vs. Duration
100 50 @ 100
NV
© 80 \ _
z
©
Z 60 PULSE
25 Vd
& ™N T_ MOUNT (APPROX.) GENERATOR
§ \ @ Length = 3"
o 40 - 10
u B 3 OSCILLOSCOPE +
2 \"\\‘“' NOTE 3 NOTE 1
° 20
Printed Circuit e -4
NOTES:
1 2 5 10 20 50 100 200 500 1000 1. Oscilloscope: Rise time < 3ns; input impedance = 50%.
CYCLES AT 60 Hz SINE WAVE 2. Pulse Generator: Rise time < 8ns; source impedance 10Q.
3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS
High Efficiency, 6A

FEATURES

o Very Low Forward Voltage
o Very Fast Recovery Times
® Small Size

e High Surge

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES1301 ...
Peak Inverse Voltage, UES1302
Peak Inverse Voltage, UES1303 ...

Maximum Average D.C. Output Curren
Non-Repetitive Sinusoidal Surge Current at 8.3ms ...

Thermal Resistance at L=3%" ...

Operating and Storage Temperature Range

tatT, =750C, L=%"

....... 20°C/W
—55°C to +175°C

UES1301-UES1303

DESCRIPTION

Now power rectifiers in axial leaded
package to meet the most demanding
switching applications. An industrial
product with military reliability.

MECHANICAL SPECIFICATIONS

Band indicates
cathode end

975" MIN.
24.8mm

ﬁijos"rvp.
2.7mm

.040” * .001
1.02mm +.03

175" TYP.

-300” MAX.
7.62mm

2.30" MIN.

58.4mm

UES1301-1303

.145” MAX.

BODY B l
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ELECTRICAL SPECIFICATIONS

UES1301-UES1303

Maximum Maximum Maximum
Forward Voltage Reverse Current Reverse
Type PIV @ Recovery
T,=25°C T, =100°C T,=25°C T, =100°C Time*
UES1301 50v .925V .850V
UES1302 100V @6A @6A SpA 150:A 30nS
UES1303 150v tp = 30048 tp = 300:S
* Measured in circuit I, = 0.5A, I = 1A, lgec = 0.25A
Output Current Typical Forward Current Typical Reverse Current
vs. Lead Temperature vs. Forward Voltage vs. Voltage
12 100 01
0 7%l ” 1{/5 —[gojc
10 2 /,//‘ Vs (
L =1s" " /'(/ Y
4 / 2
S BN s a4 % z = L+
< < / / 3 AT T, =25
P N v 2 / = ST
4 L=%" z [ Z 2
g 6 ' £ & L
3 \’\ 3 5 o fofo 18 3 10 o
| (=W | fe |8 [g 7 I LH =1 |
4 =2 i - T2 sel
. ARYEE RIS i ! L1
i ‘*”7 100 AT, = +100°C L
2 \ 05 200 [ 1
\\ 02 (’ T, =+125°C
. A\ o / ] 1000 Pl
120 100 80 60 40 20 0

25 50 75 100 125 150

T, — LEAD TEMPERATURE (°C)

175 1 2

Forward Pulse Current vs. Duration

5 6 7 8 9 10111213 VOLTAGE IN % OF PIV

V, — VOLTAGE (V)

3 4

Multiple Surge Current vs. Duration

10,000 100
5,000 L I I | |
Square Pulse Current vs. \
— ~ Duration for Non-Repetitive Pulse < 80
g z N
E 1,000 :
& 500 o ®
w
x V) T. MOUNT
: ~— 2 s
w o 40 ~
9 100 5 N~ ]
2
o5 B P ’\‘\
Printed Circuit
10 I
50 5
Jdus lus 10us 100us ims 10ms 12 5 10 2 50 100 200 500 1000

PULSE DURATION

CYCLES AT 60 Hz SINE WAVE

Reverse-Recovery Circuit

50 Q 10 @
AN
PULSE
25 Vdc GENERATOR
(APPROX.) NOTE2
- 10
NOTE3 OSCILLOSCOPE +
NOTE1
—_

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 509.
2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor,

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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RECTIFIERS
High Efficiency, 5A

FEATURES

® Very Low Forward Voltage (1.15V)

® Very Fast Recovery Times (50nSec)
® Small Size

e High Surge

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES1304
Peak Inverse Voltage, UES1305 .
Peak Inverse Voltage, UES1306 .
Maximum Average D.C. Output Current, I,
@ T, = 25°C (Free Air) .. -
@T, =50°C, L=3%"..
Surge Current, 83mSec ...
Thermal Resistance @ L—%" 20°C/W
Operating and Storage Temperature Range ....................................... —55°C to +4150°C

MECHANICAL SPECIFICATIONS

UES1304-UES1306

DESCRIPTION

The UES1304 series is specifically
designed for operation in power switching
circuits operating at frequencies of at
least 20 KHz,

UES1304-1306

.040” = .001

Band indicates
1.02mm *.03

cathode end

145" MAX.

115 TYP.
2.9mm 3.68mm
_|.105"TVP.
2.7mm
975" MIN. .300” MAX.
24.8mm 7.62mm
230" MIN.
58.4mm
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ELECTRICAL SPECIFICATIONS

UES1304-UES1306

Maximum Maximum hﬁ::,':::;n
Type PIV Forward Voltage Reverse Current Recovery
T,=25°C T, =100°C @PIV, T,=25°C T,=100°C Time*
UES1304 200V 1.25v 1.15V
UES1305 300V @3A @3A 20uA 500.A 50nS
UES1306 400V tp = 300.S tp = 3004S
* Measured in circuit |, = 0.5A, I, = 1A, lgec = 0.25A
Typical Reverse Current Forward Current
vs. Reverse Voltage vs. Forward Voltage
10K 100 [ ]
] I 10
z K <
E Lt 125 ) L&J
LA
W ool g 1 7/
[ { 100° © 4
3 [/ a LY
'3 R
) v ER! SAS /t
[ 20 S ENES
g S 7 /x
i 4 w !
« ! AAVANI
| w01
'« 1.0 = ]
- - oo ) ,
/ I .001
01 00 02 04 06 08 1.0 1.2 14 1.6 1.8 2
0 20 40 60 80 100 120 140 160 180 V, - FORWARD VOLTAGE (V)
V, — REVERSE VOLTAGE (% OF PIV)
Output Current Output Current vs
vs. Lead Temperature Ambient Temperature
6 i T 3
s g2 ™
£ c N
z 4 \
Wy N, w5
[+4 [*4
@ \ [ \
) 2
© 3 © 1.5 &
[ [
2 ]
[N o
£, : N\
o ° 1 N
| |
L1 o5
0 0
25 50 75 100 125 150 25 50 75 100 125 150
T, — LEAD TEMPERATURE (°C) T, — AMBIENT TEMPERATURE (°C)
Muitiple Surge Current vs. Duration Reverse-Recovery Circuit
100 50 Q 100
\ vV
v 8
z —_
: ™
w 25 Vdc Ggﬁ‘éhi%p
] T. MOUNT _
& \ @ Length = %" = (APPROX) NOTE2
@ 40 ] -
N \\\~ Novlzg e OSCILLOSCOPE +
B S~— | NOTE1
Printed Circuit
) 5 102 5 100 200 500 1000 NOTES:

CYCLES AT 60 Hz SINE WAVE
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1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.
2. Pulse Generator: Rise time < 8ns; source impedance 10Q.
3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS
High Efficiency, 8A

FEATURES

e Very Low Forward Voltage

Very Fast Recovery Times

Economical, Convenient Plastic Package
Low Thermal Resistance

Mechanically Rugged

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, UES1401 ... .. . ... 50V
Peak Inverse Voltage, UES1402 ... ... ... 100V
Peak Inverse Voltage, UES1403 . .. . . .. . . . 150V
Maximum Average D.C. Output Current

@ T¢ =125°C (Note 1) 8.0A

@Ta=25C ... . 3.0A

@ Ta = 25°C (Note 2). .. 80A
Non-Repetitive Sinusoidal Surge Current, 8.3mS . - 80A
Thermal Resistance, Junction to Case, 0, .......... .. 25°C/W
Thermal Resistance, Junction to Ambient, 0, , RO 60°C/W
Operating and Storage Temperature Range ... —55°C to 4+-150°C

Note 1. Above 100°C use the tab for electrical connection.
Note 2. Using Wakefield Type 295 heatsink with convection cooling. For more definitive
data refer to the Output Current vs. Temperature Curves on this datasheet.

MECHANICAL SPECIFICATIONS

UES1401-UES1403

DESCRIPTION

The UES1401 Series, in a plastic package
similar to the TO-220, is specifically de-
signed for operation in power switching cir-
cuits to frequencies in excess of 100KHz.
The very low forward voltage and very fast
recovery time make them particularly suited
for switching type power supplies.

UES1401-1403

SIMILAR TO T0O-220

SEATING
PLANE
— S f—8
—f F c —“ | MILLIMETERS | __INCHES
— ) OIM | MIN | MAX | MIN | MAX |
l’;r ﬁ h% A | 1423 | 1587 | 0560 | 0625
B 966 | 1066 | 0.380 | 0420
A 3 c 356 | 482 | 01 | 0%
o [ o051 114 | 0020 | o085
A N F 3531 3733 ] 013 | 0047
Ot G | 229] 279 | oo% | oilo
n 1 H W 635 | — | 02%
) ATA ] 038 ] 064 | 0015 | 0.025
T SECT Aa K| 1270 | 1427 | 0.500 | 062
L 134 [ 177 | o045 | 0070
N | 483 ] 533 | 01% | 0210
- N | it PIN 1. Cathode Q | 254] 304 | 0100 | 0120
2. Anode R 204 | 292 | oose | oats |
) © Tab is connected s 114 | 139 | 004s | 0085 |
° to Cathode. T 585 | 685 | 0.2% | 0.270
N
304 =m UNITRODE



ELECTRICAL SPECIFICATIONS

UES1401-UES1403

R Maximum Maximum Typical
F Max'":,"?: Reverse Current Reverse ,:gc"gvag%
Type PIV orward Voltage @ PIv Recovery | Voltage
Time* @1a
T, =25°C T, = 100°C T, =25°C T, =100°C t = 8n§
UES1401 50v
0.9 A 08V@4A
UES1402 100V V@4 @ 5uA 1504A 3ns 14V
UES1403 150V 0.975V @ 8A 0.895V @ 8A
tp = 300S
*Measured in circuit I = 0.5A, Iz = 1.0A, lgec = 0.25A
Output Current Typical Forward Current Typical Reverse Current
vs. Temperature vs. Forward Voltage vs. Voltage
12 100 .01
; (ERERZ AN
3 50 AT, =—s0C
2 \3.
10 % G 20 4 (/ 1
% < 10 /| Y
A ® — 2
N\ : / . pE==
< 8 'Qg, * | [/ k! ATT = 25°c
[ o < 2 1 / E ’ |
z ‘1:,) k) \ = o { / 3 2
£ N % g SH £ ]
E % 2\ |\ g 7S 3 7
o 2 % e .5 STo 10 =1
| =N £3 3 1Yzl [o I L ——t1
) © YA Bt Bl B « 20 o
4 9, 21— +*Jo = +75°C
N | I w |+
N\ \ r L) 7 i I
Frod? ONAN ' AT K 100 AT, = +100°c,
2 Free e % 05 ——f = 20 L]t
’?a,-"\\ / / ] T, = +125°C
ne ~ 02 =
| il 10 L1110
0 01 120 100 80 60 40 20 0
0 25 50 75 100 125 150 1.2.3.4.5.6.7.8.910111213 VOLTAGE IN % OF PIV
TEMPERATURE (°C) Vi — VOLTAGE (V)
Forward Pulse Current vs. Duration Muitiple Surge Current vs. Duration
10,000 | l I I l I 100
5,000 — — \
\‘\ Peak Half Sine Current vs. 2 o0
1,000 Duration for Non-Repetitive Pulse E \
< 500 = 60
-
z 7] \
g \\ % 0 —~
Z 100 o2 [ ———
o 5 o
7 L 20
-
2
& 10
5 5 50 5 5 12 5 10 20 50 100 200 500 1000
A4S 1S 104S 1004S 1ms 10ms CYCLES AT 60 Hz SINE WAVE
PULSE DURATION
Thermal Impedance Reverse-Recovery Circuit
g vs. Pulse Width 50 2 10 @
S s AN
8 -
g ® m
3] /w‘/ PULSE
o L0 = ,25Vdc GENERATOR
£ > = (APPROX.) NOTE?2
S 5 _
10
g A NOTE 3 e OSCILLOSCOPE +
x .25 P NOTE1
uw Yy
£ /
= 1 b=
I a1 V. =
£ y NOTES:
ND 05 1. Oscilloscope: Rise time < 3nS; input impedance = 50€}.
01,02.05.1.2 512

5 10 20 50100 200
t,— PULSE WIDTH (mS)
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2. Pulse Generator: Rise time < 8nS; source impedance 10€).
3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS
High Efficiency, 16A Center-Tap

FEATURES

® Very Low Forward Voltage

® Very Fast Recovery Times

® Economical, Convenient TO-220 Package
o Low Thermal Resistance

® Mechanically Rugged

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, UES2401
Peak Inverse Voltage, UES2402 ...
Peak Inverse Voltage, UES2403 ...
Maximum Average D.C. Output Current

@ Tc =125°C (Note 1)

@ Ta= 25°C

@ Ta = 25°C (Note 2)..

Non-Repetitive Sinusoidal Surge Current, 8.3mS ...
Thermal Resistance, Junction to Case, 6, ¢
Thermal Resistance, Junction to Ambient, 6, ...
Operating and Storage Temperature Range

Note 1. Above 8A use the tab for electrical connection.

Note 2. Using Wakefield Type 295 heatsink with convection cooling. For more definitive
data refer to the Output Current vs. Temperature Curves on this datasheet.

MECHANICAL SPECIFICATIONS

UES2401-UES2403

DESCRIPTION

The UES2401 Series in the economical,
convenient TO-220 package, is specifically
designed for operation in power switching
circuits to frequencies in excess of 100KHz.
The series combines two high efficiency
devices into one package, simplifying
installation, reducing heatsink require-
ments and the need to purchase matched
components.

SEATING UES2401-2403
PLANE
—f s B —w .

—] r,.c r ’ | MILLIMETERS | _INCHES
_ OIM_ | MIN | MAX | MIN | MAX
I \ T 5 ﬁ‘? " a A | 1423 1587 | 0.560 | o628
4 i ? 8 9.66 | 1066 | 0380 | 0.420
F c 356 | 482 | 0140 | 01%
1] 0.51 1.14 0.020 0.045
J e s [l - F 3531 3733 ] 0139 | 0447
T— — . D|,; —' Pin1 Pin3 [ ¢ 229 279 | 00% | 0110
J H H 6.35 - 0.250
K = A Pin2 7 038 | 0% | 6015 | 6025
SECT Aa & 3 12.70 | 1427 | 0.500 | 0.562
Tab L 134 ] 177 | 0.045 | 0070
| N 4.83 533 0.1%0 0.210
. ! N Q | 254 304 | 000 | 0120
_.ﬂ . R 204 | 292 | 0080 | 0115
fe—s s 114 | 139 | 0.045 | 0055
4 J T 585 | 6.85 | 0.230 [ 0.270

N

T0-220

6-79
(Revised)
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UES2401-UES2403

ELECTRICAL SPECIFICATIONS

. Maximum Maximum Typical
Maximum Reverse Current Reverse Forward
Type PIV Forward Voltage PIV Recovery
@Pl Recovery Voltage
Time* @1A
T, =25°C T, = 100°C T, =25°C T, = 100°C t=8nS
UES2401 50V 0.9V @4A
UES2402 08V @4A
100V 0.975V @ 8A 0895V @ 8A 5uA 150.A 35nS 14v
UES2403 150V tp = 3004S ’
*Measured in circuit [ = 0.5A, g = 1.0A, lpec = 0.25A
Output Current Typical Forward Current Typical Reverse Current
vs. Temperature vs. Forward Voltage vs. Voltage
100 .01
18 ’ Zan
50 1 . F———t
\ A AT, = —s0°C
16 N 3] 20 Vs
( 3 r f 1
S 3, / .
14 0,0 T — 10 2 — A
< % 3 5 // - T
= 4 o | , < Lt
g 12 Q G ( 2 T T, =25¢
F &e 3 g 2 /- g ! L
% 10 U% 2 = o / / g 2
3 % 4 z 1 S &
& D & 2 [L 3 wl
Los & &, 5 “ffSfo © 10 -
= e, \’4 \ 3 1218 [o | pm——
6 N \ | 2 &> p Ny é = 20 T,=+75°C >
Y° . ofu [ ! 1
s %55\ 1 7711 100 LAATTLT, = t100°C 3
Free 4: ¢ .05 R [
€e Air Rat 200
—— .02 P
o l ~\ 21 J L
0 25 50 75 100 125 150 . 120 100 80 60 40 20 0
1.2.3.4.56.7.8.910L11213 VOLTAGE IN % OF PIV
TEMPERATURE (°C) V, — VOLTAGE (V)
Forward Pulse Current vs. Duration Multiple Surge Current vs. Duration
100 T T7 17 100
5.000 T 1 1 \
\ Peak Half Sine Current vs. g 80
1,000 ™~ Duration for Non-Repetitive Pulse = \
- <
< s00 — =60
-
z — g \
I&J I~~~ é 40 =
g 100 I~ w [ ———
o 5 9]
w R 2
-
=)
& 10
5 5 50 5 5 12 5 10 20 50 100 200 500 1000
xS s 1048 10048 1ms 10ms CYCLES AT 60 Hz SINE WAVE
PULSE DURATION
Thermal Impedance Reverse-Recovery Circuit
s vs, Puise Width 500 109
o 2 —AAA
< L~
8 1.0 - —
z
g d + PULSE
w4 = 25Vvdc GENERATOR
% A —=- (APPROX.) NOTE2
2 2 Y - 10
< OSCILLOSCOPE +
/1 NOTE3
2 1 NOTEL
w
: /7 =l
| 04 -
- NOTES:
= .02 1. Oscilloscope: Rise time < 3n$; input impedance = 50().
N .01.02.05.1.2 5 1 2 51020 50100200 1000 2. Pulse Generator: Rise time < 8nS; source impedance 10£).
t — PULSE WIDTH (mS) 3. Current viewing resistor, non-inductive, coaxial recommended.
p
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RECTIFIERS
High Efficiency, 30A Center-Tap

FEATURES

® Very Low Forward Voltage
® Very Fast Switching Speed
e Convenient Package

e High Surge

® Low Thermal Resistance

® Mechanically Rugged

® Both Polarities Available

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES2601
Peak Inverse Voltage, UES2602
Peak Inverse Voltage, UES2603
Maximum Average D.C. Output Current at To = 100°C ...
Non-Repetitive Sinusoidal Surge Current 83 ms ..
Thermal Resistance, Junction to Case
Operating and Storage Temperature Range

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

UES-2601-UES2603

DESCRIPTION.

This series combines two high efficiency
devices into one package, simplifying
installation, reducing heat sink require-
ments and the need to purchase
matched components.

. 1°C/W
.. —55°C to 4175°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

.188
MAX.

POSITIVE OUTPUT

043
.038

CASE DIA.

1.197

.875 1177

MAX.
NEGATIVE OUTPUT

135
MAX.

CASE .450

250

312
MIN.

Dimensions in inches.

UES2601-UES2603
161

151

DIA.

T0-3

525
MAX.
RAD.

Note:
Standard polarity is positive output.
For reverse polarity (negative output) add suffix “R”, ie. UES2601R.

U
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ELECTRICAL SPECIFICATIONS

UES2601- UES2603

Maximum Maximum Maximum
Forward Voltage Reverse Current Reverse
Type PIv @ Recovery
Te=25°C T =125°C T.=25C T.=125°C Time*
930v 825V
UES2601 50V @ @
UES2602 100V 15A 15A 20pA 4mA 35nS
UES2603 150v
t, = 300uS t. = 300uS
* Measured in circuit Ip = 0.5A, Iy = 1A, lec = 0.25A
Typical Reverse Current Forward Current
vs. Reverse Voltage vs. Forward Voltage
.001 50 T T =F
002 e o T, = +150°C e
L i NNV
.005 T,=F2c ~ 20 e
z 01 < /f"— T,=475C
g AT, =+125°C
E .02 z 10
5 g 5%
Z .05 & 4
x 1 S5 5
4 / o
2 .2 v a
o [ / =
Z’J s ] z 2 / y
T, = +100°C
s . A i e e g Y & /1Y
o e S I N 4 | / —— =TYPICAL V,
T, = +125°C
| s y = | + / / ———— = MAXIMUM V,
- 10 T, = +150°C /
20 /
2 1
50 4 6 .8 1.0 1.2
V. — FORWARD VOLTAGE (V)
130120 110100 90 80 70 60 50 40 30 20 10 O
V. — REVERSE VOLTAGE (% OF PIV)
Maximum Forward Surge
vs. Number of Cycles Thermal Impedance
g vs. Pulse Width
400 s 10 —
< //
WS
z /L/
< b3 1
< 300 3 2
'2 a
I z
[ T
o 200 s 05
| w
= < z
d |02
100 ~
F—{1cvcLE 5 o
N 01.02.05.1 2 .5 1 2 51020 50100200 1000
t, — PULSE WIDTH (mS)
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
Output Current vs. Reverse-Recovery Circuit
Case Temperature 50 © 109
30 -
<
- PULSE
25Vdc
E (APPROX.) SENGREL R
% 2 1Q
OSCILLOSCOPE +
"j NOTE 3 SCILLOS
2
o
5 - -
o 10 =
| NOTES:
0 1. Oscilloscope: Rise time < 3ns; input impedance = 509.
2. Pulse Generator: Rise time < 8ns; source impedance 10Q.
3. Current viewing resistor, non-inductive, coaxial recommended.

100 125 150
T, — CASE TEMPERATURE (°C)
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RECTIFIERS
High Efficiency, 30A Center-Tap

FEATURES

® Very Low Forward Voltage (1.15V)

® Very Fast Recovery Times (50nSec)
® Low Profile Package

® High Surge Capability

® Low Thermal Resistance

® Mechanically Rugged

® Both Polarities Available

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES2604
Peak Inverse Voltage, UES2605
Peak Inverse Voltage, UES2606 ...
Maximum Average D.C. Output Current @ T =100°C
Surge Current, 8.3mSec
Thermal Resistance, Junction to Case ..
Operating and Storage Temperature Range ..

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

UES2604-UES2606

DESCRIPTION

The UES2604 series is specifically
designed for operation in power switching
circuits operating at frequencies of at
least 20 KHz.

This series combines two high efficiency
devices into one package, simplifying
installation, reducing heat sink require-
ments and the need to purchase

matched components.

L1CIW
55°C to +150°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

POSITIVE OUTPUT

CASE DIA. |97
875 1177
MAX.
NEGATIVE OUTPUT
135
MAX.
CASE 450 | 312

250 M!N

Dimensions in inches.

UES2604-UES2606
161
151
DIA.

T0-3

Note:
Standard polarity is positive output.
For reverse polarity (negative output) add suffix “R", ie. UES2604R.

4/79 (Rev. 1)
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ELECTRICAL SPECIFICATIONS, PER LEG

UES2604-UES2606

Maximum Maximum n,:::\;;nr:;n
Type PIV Forward Voltage Reverse Current Recovery
Te=25°C T =125°C Te=25°C Te =125°C Time*
UES2604 200V 1.25V 1.15v
UES2605 300V @ 15A @ 15A 50uA 10mA 50nS
UES2606 400V = 300uS t, = 30048
*Measured in circuit I = .5A, Iz =1A, lggc = .25A
Typical Reverse Current Forward Current
vs. Reverse Voltage vs. Forward Volitage
100K - 100
77 50
Y
; 79,
~ el AL T2 7
< 10K —— Y < g4
2 A J./ E 10 s Y
2 10 - : 4
g L - =—"T"100°C 5,
% | IO 3 / va
[3) / a1
w | <
n H 5 Ay —LO
o e
@ 22— AR R /
T , voa bt aflnf
| 5 R SV Aj I\j/
=~ 10 .05
| = /
L 02 //
1 .01
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140150 1.2 3456 .7 8.9 101112131415
V, — REVERSE VOLTAGE (% OF PIV) Ve - FORWARD VOLTAGE (V)
Maximum Forward Surge Thermal Impedance
vs. Number of Cycles s vs. Pulse Width
2 10 —
o
(. //
300 w .5
o LT
Z L1
3 1
o]
z g 7
= N = d
& 200 2
@ <
3 2 05
3 &
o T
| =
= \ | .02
£ 100 — =
F—1CYCLE N T .01
~—~—— N .01.02 .05.1 2 .5 1 2 51020 50100200 1000
t, — PULSE WIDTH (mS)
0
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
Output Current vs.
Case Temperature Reverse-Recovery Circuit
50 2 10
» AMA-
S
= -
Z \
x PULS!
& \ 25 Vdc GENERATOR
3 20 (APPROX.) NOTE 2
2 - L8 OSCILLOSCOPE +
2 \ NOTE 3 OO
3 1 N -
| =
0
NOTES:
1. Oscilloscope: Rise time < 3ns; input impedance = 509.
100 110 120 130 140 150 2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor, inductive,

Tc — CASE TEMPERATURE (°C)
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RECTIFIERS

Radiation Tolerant, 1 Amp-2 Amp

FEATURES :

e Radiation Tolerant: to 10'¢ NVT
e Continuous Rating: to 2A

® Controlled Avalanche

® Surge Rating:to 25A

® Miniature Package

ABSOLUTE MAXIMUM RATINGS

1 Amp 2 Amp
Peak Inverse Voltage Series Series
50v UR105 UR205
100v UR110 UR210
150V UR115 UR215
200V UR120 UR220
250V UR125 UR225
1 AMP 2 AMP
Maximum Average D.C. Output Current SERIES SERIES
@T,=25°C ., 1A 2A
@ T,=100°C ... 05A ...... 1A
Non-Repetitive Sinusoidal
Surge Current (8.3ms) .. L 20A... . 25A

Operating Temperature Range
Storage Temperature Range ..
Thermal Resistance ...

MECHANICAL SPECIFICATIONS

—195 C to +175 c
. —195°C to +4-200°C

. See L‘ead Temperature Derating Curve

UR105-UR125
UR205-UR225

DESCRIPTION

These devices are particularly suited to

applications where radiation is present.

These units have unique ability to with-

stand high levels of neutron, gamma and
electron radiation.

700" MIN
[~ 17.8mm

ber printed on body.

1557 TYP
Band indicates 3.9mm
cathode end
055" TYP
[N O ] S—

‘I 0.71m 03

UR105-UR125 UR205-UR225

023 i 001

085" MAX
2.16mm

+

085
TVP
2.2mm

1625 MIN

Part Identification: White band indicates “UR.” Part num-

Polarity: Denoted by white band.
Weight: 0.26 grams, typical.

250 MA)(
.35m

BODY A
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UR105-UR205 UR110-UR210 UR115-UR215 UR120-UR220 UR125-UR225

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum
Maximum Leakage
Type PIV Forward Current Maximum
Voltage @ PIV Radiation
Drop 25°C 100°C Tolerance
UR205 50V 106 NVT
UR210 100V 10'e
UR215 150V 10V @ 1A 3uA 50.A 10's
UR220 200V 1014
UR225 250V 1014
UR105 50V 1016
UR110 100v 10
UR115 150V 1.0V @ 0.5A 3uA 50.A 10's
UR120 200V 1014
UR125 250V 1014
Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature
a4 3
~ L=w 2 AMP SERIES - 1 AMP SERIES
< AN <
z =
@ 3 AN 3
g |iow g,
AN S
= = -
2 L= \ TS
@
: N i N
@ 4
w1 ]
E \\ 2 ~IN
| I
o © ~
0 0
25 50 75 100 125 150 175 25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C) T, — LEAD TEMPERATURE (°C)

Allowable Forward Surge vs Number of Cycles

100
'(25 ALL SERIES
E s N
x N
3 ™ Turret 17 centers
o 60 Turret 12" centers 4+——
3: SQ\N Printed Circuit 7
3 SRER
i 40 N L
o b I~
g \\ 1+
& -
w 20
(=]
B

0
1 10 100 1,000

CYCLES AT 60 H, HALF SINE WAVE
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POWER SCHOTTKY RECTIFIERS
150 Amp Pk, Up to 45V

FEATURES

® Very Low Forward Drop (0.6V at 60A, 125°C)

e Low Recovered Charge

e Rugged Package Design (DO-5)

e High Efficiency for Low Voltage Supplies

® Low Thermal Resistance (0.8° C/W)

e High Surge Current (1000A)

® Low Reverse Current (<50 mA at rated v, at 125°C)
® Available with Flexible Top Lead

ABSOLUTE MAXIMUM RATINGS
usD520 USD535 usD545

Working Peak Reverse Voltage, VRWM .................... . 20V...
DC Blocking Voltage, Vg ..o U 20V..
Peak Repetitive Forward Current

(Rated Vy, Square Wave, 20 KHz,

USD520
USD535
USD545

DESCRIPTION

This series of Schottky barrier power
rectifiers is ideally suited for output
rectifiers and catch diodes in low
voltage power supplies. The Unitrode
high conductivity design, using a heavy
copper top post and 4 point crimp,
ensures cool thermal operation and low
dynamic impedance. Rugged design
absorbs stress that can damage glass-to-
metal seal during installation and use.

50 percent Duty Cycle), eppy oo R 150A (at T = 115°C)
Average Rectified Forward Current, lg iy, 75A (at T, = 115°C)
Non-repetitive Peak Surge Current (8.3 mS), ';sM . . 1000A
Operating and Storage Temperature Range, TJ, Tstg - —55 C to +165 C
Peak Operating Junction Temperature, TJM, ,,,,,,,,,, +175°C
Thermal Resistance Junction-to-Case,Rg g ... ooorirerviviniininiiens 0.8°C/W
MECHANICAL SPECIFICATIONS

USD520 DO-5
UsD535
UsD545
—o kC ins. mm
A | .225 = 005 5.72+0.13
B]ﬂ _ﬂ? o "B [ 060 MIN. 1.52 MIN,
ﬂ C | .156 = .020 3.96 = 0.51
A D { .156 MIN. FLAT 3.96 MIN. FLAT
{ € | 667 DIA. MAX. | 16.94 DiA. MAX.
- (\_\ F | 090 MAX. 2.29 MAX.
i{\ G| 677 =.010 17.20 = 0.25
H | .375 MAX. 9.53 MAX.
Va - 28 ,J L J { .140 MIN. DIA. 3.56 MIN. DIA.
UNF - 2A K |1.000 MAX. 25.40 MAX.
K J J [ L | 450 MAX. 11.43 MAX.
_ﬂﬂ_ .438 + .015 11.13 £ 0.38
N | .078 MAX. 1.98 MAX.

Notes:

1. Cathode is stud.

2. All metal surfaces tin plated.

3. Maximum unlubricated stud torque: 30 inch pounds (35 kg. cm).
4. Angular orientation of terminal is undefined.

2/80 315
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ELECTRICAL CHARACTERISTICS (T, ; = 25°C)

USD520 USD535 USDS545

Characteristic Symbol All Units Conditions
Maximum Instantaneous in 50 mA Vg = rated,
Reverse Current Te = 125°C

Pulse Width = 300.S
Duty Cycle = 1 percent
Maximum Instantaneous Ve 0.60 v
Forward Voltage ip = 60A
Flexible Top Lead Option Ve 0.63 v Te=125°C
Maximum Capacitance Cy 4000 pF Vg = 5.0V
Maximum Voltage _
Rate of Change dv/dt 700 V/uS vp = rated
Typical Forward Current Typical Reverse Current
vs Forward Voltage vs Reverse Voltage
200 0.01
150
0.02
100 £ o4
ya
7 0.05
50 717 ~ P
VAW SRV < o1 o
g Ay, S o P&l
= Yo [Q O[O z 125°C
o 2 J,/'\ 3‘%’ v /43‘ 4 o5 yd ]
@ / o
3 10 o [ 3 1 4/
(8]
| FA— 1 P FTac
= A i 2 7 =
s 1 2 A |
/ ! "T 5 P’ >
I - w0 A
2 - Y
! l 0 LA A
) 2
02 03 04 05 06 07 08 09 1.0 11 50
V, — VOLTAGE (V) 100

Ipau — PEAK REPETITIVE
FORWARD CURRENT (A)
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~USD520 USD535 USD545

Vrimax) Rating vs
Case Temperature

50
4 usDs4s
40
35
USD535
E 30
[
o 25
>
|
s 2
> ® USD520
15
10
5
—50 —25 0 25 50 75 100 125 150 175
CASE TEMPERATURE (°C)
MECHANICAL SPECIFICATIONS
FLEXIBLE TOP LEAD (OPTIONAL) USD520F DO-5 with Flexible Lead
Add an “F" Suffix to Part Number. USD535F
USD545F
Standard JEDEC |
DO-5 Package N R ins. mm
M | 1.500 = .100 38.10 = 2.54
N | .475 = 250 12.07 = 6.35
P | .425 = 025 10.80 = 0.64
Q | 678 = .320 17.22 =+ 8.13
| R {205« 006 DIA. | 5.21 = 0.13 DIA.
S |.075+ .010 1.91 + 0.25
T 1 MIN, 2.54 MIN

Note: Consult Factory for Non-standard Lead Lengths.

UNITRODE CORPORATION ¢ 5 FORBES ROAD
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RECTIFIERS
Standard Recovery, 1 Amp to 2 Amp

FEATURES

e Continuous Rating: to 2A
e Controlled Avalanche

® Surge Rating: to 30A

® PIV: to 1000V

® Miniature Package

ABSOLUTE MAXIMUM RATINGS

uT236-UT347
UT249-UT363
UT251-UT364
UT261-UT268

DESCRIPTION

These miniature power rectifiers offer the
user extreme reliability for high-rel
military supplies.

1 Amp 1.25 Amp 1.5 Amp 2 Amp
Peak Inverse Voltage Series Series Series Series
100v uT236 uT249 UT251 UT261
200V UT234 uT242 UT252 UT262
400V uUT235 UT244 UT254 UT264
500V uT237 uT245 UT255 UT265
600V uT238 uT247 uT257 uT267
800V UT361 UT362 uT258 UT268
1000V uT347 UT363 UT364
1 AMP 1.25 AMP 1.5 AMP 2 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES SERIES
@ Ta = 25°C .o s 10A 125A 1.5A . .. 20A
@ Ta = 100°C 0.5A . 0.65A. 0.75A 1.0A
Non-Repetitive Sinuosoidal
Surge (83MS) ... 20A C20A ... 25A. . 30A
Operating Temperature Range ... .—195°C to 4+175°C.......
Storage Temperature Range ... —195°C to +175°C...........

Thermal Resistance

MECHANICAL SPECIFICATIONS

See lead temperature derating curve

UT236-UT347 UT249-UT363 UT251-UT364 UT261-UT268

. 155" TYP. 1 028" ‘..?0!
l Band indicates 3.9mm 0.71mm +.03

cathode end
055" TYP. .085” MAX.
Temm (&1 l l ;BD 2 iemm
f 085" '
TYP.
2.2mm
.700” MIN. .250" MAX.
I 17.8mm T T B3smm T
1.625" MIN.
41.3mm

Part ldentification: Orange band indicates “UT." Part
number printed on body. _

Polarity: Denoted by orange band.
Weight: 0.26 grams, typicai.

BODY A
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UT236-UT347 UT249-UT363 UT251-UT364 UT261-UT268
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum Leakage
Type PIV Maximum Forward Current PIV
Voltage Drop 25°C 100°C
uT261 100V
UT262 200V
uT264 400V
UT265 500V 1V @ 900mA 2uA T5uA
UT267 600V
UT268 800V
UT251 100V
UT252 200V
UT254 400v
UT255 500V 1V @ 750mA 2uA 75uA
uT257 600V
UT258 800V
UT364 1000V
UT249 100V
UT242 200V
UT244 400V
UT245 500V 1V @ 500mA 2uA T5uA
UT247 600V
UT362 800V
UT363 1000V
UT236 100V
UT234 200V
uUT235 400V
uT237 500v 1V @ 400mA 2uA 75uA
UT238 600V
UT361 800V
uT347 1000V
Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature
3 4
- 1 AMP SERIES ~ 1.5 AMP SERIES
< <
= z
@ - & 3 -
3 g § - T
27 lL=w +25m p i z
2 N +2 © 4 L:\%\ T° 2
- — 3 P [ o
2 N 15 ! 2 \ T e
@ \ T = @ » =
:‘9 1 L=%" 1 g 8 L\::'/ ¢ ‘—il
< -
é '\\\ \ z . N ’\\\ 41 3
2 ~NN\ s 2 N
| \»\\ | ™~ N
o 2
0 0 . 0 0
25 5 75 100 125 15 175 25 5 75 100 125 150 175
T, — LEAD TEMPERATURE (°C) T, — LEAD TEMPERATURE (°C)
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UT236-UT347 UT249-UT363 UT251-UT364 UT261-UT268

Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature
3 4
1.25AMP SERIES L= 2 AMP SERIES
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Efficiency vs Frequency at Rated Current (Sine Wave)
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